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Qualititszertill

Sehr geehrter Kunde,

Sie hoben sich fir den Kauf eines
Rohde & Schwarz-Produktes ent-
schieden. Hiermit erhalten Sie ein
nach modernsten Fertigungsme-
thoden hergestelites Produkt. Es
wurde nach den Regeln unseres
Qualitatsmanagementsystems
entwickelt, gefertigt und geprift,
Das Rohde & Schworz-Qualitéts-
managementisystem ist nach SO
9007 zertifiziert.
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Certificate of quality

Dear Customer,

You have decided to buy a
Rohde & Schwarz product. You
are thus assured of receiving a
product that is manufactured
using the most modern methods
available. This product was de-
veloped, manufactured ond
tested in compliance with our
guality monagement system stan-
dords.

The Rohde & Schwarz quality
management system is certified
according to ISO 2001,

ODHDE & SGHT

Cher client,

Vous avez choisi d'acheter un
produii Rohde & Schwarz. Vous
disposez donc d'un produit fabri-
qué d’'apres les méthodes les plus
avoncées. Le développement, la
fabrication et les tests respectent
nos normes de gestion qualité.

Le systeme de gesfion qualité de
Rohde & Schwarz a été homolo-
gué conformément & la norme

ISG 2001,
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General Safety Summary

To Avoid Fire or
Personal injury

Review the following safety precautions to avoid injury and prevent damage to
this product or any products connected to it. To avoid potential hazards, use this
product only as specified.

Only qualified personnel should perform service procedures.

While using this product, you may need to access other paits of the system. Read
the General Safery Summary in other system manuals for warnings and cautions
related to operating the system.

Use Proper Power Cord. Use only the power cord specified for this product and
ceitified for the country of use.

Use Proper Voltage Setting. Before applying power, ensure that the Jine selector is
in the proper position for the power source being used.

Connect and Disconnect Properly. Do not connect or disconnect probes or test
leads while they are connected to a voltage source.

Ground the Product. This product is grounded through the grounding conductor
of the power cord. To avoid electric shock, the grounding conductor must be
connected to earth ground. Before making connections to the input or output
terminals of the product, ensure that the product is properly grounded.

Observe All Terminal Ratings. To avoid fire or shock hazard, observe ail ratings
and marking on the product. Consult the product manual for further ratings
information before making connections to the product.

The common terminatl is at ground potential. Do not connect the common
terminal to elevated voltages.

Do not apply a potential to any terminal, including the common terminal, that
exceeds the maximum rating of that terminal.

Do Not Operate Without Covers. Do not operate this product with covers or panels
removed.

Use Proper Fuse. Use only the fuse type and rating specified for this product.

Avoid Exposed Circuitry. Do not touch exposed connections and components
when power is present.

Wear Eye Protection. Wear eye protection if exposure to high-intensity rays or
laser radiation exists.

Do Not Operate With Suspected Failures. If you suspect there is damage o this
product, have it inspected by qualified service personnel.

CMD 80 Dagital Radiocommunication Tester ix
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General Safety Summary

Do Not Operate in Wet/Damp Conditions,
Do Not Operate in an Explosive Atmosphere.
Keep Product Surfaces Clean and Dry.

Provide Proper Ventilation. Refer to the manual’s installation instructions for
details on installing the product so it has proper ventilation.

Symbois and Terms  Terms in this Manual. These terms may appear in this manual:

WARNING. Warning statements identify conditions or practices that could result
! in injury or loss of life.

CAUTION. Caution statements identify conditions or practices that could result in
! damage 1o this product or other property.

Terms on the Product. These terms may appear on the product:

DANGER indicates an injury hazard immediately accessible as you read the
marking.

WARNING indicates an injury hazard not immediately accessible as you read the
marking.

CAUTION indicates a hazard to property including the product.

Symbols on the Product. The following symbols may appear on the product:

A S A\ [w]

WARNING Protective Ground CAUTION Double
High Voltage {Earh) Terminal Refer o Manual nsulated
X CMD 80 Digital Radiocommunication Tester
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Preface

This manual is divided into six sections. The sections are:

B Gerting Started - This section contains information you need to know before
you use the CMD 80 Digital Radiocommunication Tester,

®  Operating Basics — This section describes the front and rear panel controls
and connectors. It also includes an overall view of the menu structure.

®  Reference — This section describes the tests that can be performed using the
tester. The section is divided into two subsections: CDMA Measurements and
Analog Measurements. Analog Measurements provides analog test informa-
tion for testers with Option 17 (Analog Mode) installed.

B Appendices — Five appendices are included:
& Appendix A: Specifications describes the characteristics of the tester.

™ Appendix B: Remote Control describes the general use of and gives
programming information for the remote control interfaces.

B Appendix C: Remote Control Commands lists the specific commmands
used to operate the tester remotely.

8 Appendix D: Remote Control Command Tables is a tabular listing of
remote control commands and related information.

B Appendix E: Special Commands describes special-purpose remote
commands that provide for nonstandard operation of the tester.

®  Glossary — The glossary describes technical terms and acronyms that might
not be familiar.

B /ndex — The index provides a quick way to find information relating to a
particular subject.

CMD 80 Digital Radiocommunication Tester Xi
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Getting Started

This section briefly describes the CMD 80 Digital Radiocommunication Tester
and explains how to operate the tester for the first time.

Product Description
The CMD 80 Digital Radiocommunication Tester tests mobile radiotelephones
that are based on the EIA IS-95, EIA IS-95A, TSB-74, and J-STD-008 CDMA
standards. The tester emulates a CDMA base station, makes a call to the mobile,
and tests for all essential characteristics of a CDMA mobile telephone. The tester
can measure the following key parameters:
B FER service option 2 or 9
®  Frame errors
B Waveform quality
®  Error vector magnitude
% Phase error
® Magnitwde error
®  Carrier feedthrough
®  Frequency accuracy
B Power measurements
® Base station signaling for mobile testing
In today’s wircless environment, manufacturers are developing mobile phones to
support both digital (CDMA-based) and analog (AMPS-based) wireless
technologies. Installing Option 17 in the tester adds Analog Mode testing
capabilities that allow you to perform analog tests on dual-mode, CDMA/Analog
Mode handsets.
With Option 17 (Analog Mode) installed, the tester can measure the following
key analog parameters:
Receiver Measurements
»  SINAD
®  Distortion
®  [requency response

CMD 80 Digitat Radiocommunication Tester 1-1
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Getting Started

® Ham and noise

Transmitter Measurements

B Frequency and deviation (SAT) frequency error
®  RF power

% Distortion

®  Hum and noise

B Frequency response

B Modulation limits

Options

Table 1-1 lists the options that are available for the tester.

Table 1-1: List of options

Tekironix Rohde & Schwarz

Option Option Function

396-4905-00 ZZA-34 19 inch rack mounf kit

0] CMD-B1 High-stabitity reference oscillaior

02 CMD-B8&1 Additive White Gaussian Noise (AWGN)

generator

03 {MD-B3 Muttireference frequency inpuis and outputs
04 CMD-B60 Adapter for B&1 and B62

07 CMD-B61 IEEE 488 (GPIB) bus interface

08 CMD-B&2 Mermory card interface

14 CMD-B14 13k vocoder rate (14.4k data rate)

15 e Deletes PCS operation

16 o o Deletes cellular operation

17 CMD-BB2 Adds Analog Mode

e CMD-K1 Adds cellular operation

R CMDK-2 Adds PCS operation
Refer to Options on page 3-34 to determine the options that are installed in your
instrument. Contact the nearest sales representative for additional information.

-2 CMD 80 Digital Radiocommunication Tester
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Getting Started

Configuration

Yolu can specify test and operating parameters by pressing the CONFIG MENU
softkey of the home menu display {see Figure 1-2 on page 1-3). Refer 1o
CONFIG MENU on page 3-28 for a description of the various menus used to
configure the tester.

You can access configuration menus for many of the test menus by pressing the
CONFIG hardkey followed by the softkey for the item you want to configure.
The CONFIG hardkey is located in the group of hardkeys located below the
memory card slot.

First Time Operation

This subsection contains information for new users who are unfamiliar with the
tester. After unpacking, use the following procedure to verify proper operation of
the tester.

Power Connection  Use the power cord supplied with the tester to connect to the local supply as
follows:

1. Connect the power cord from the rear panel to the AC supply.

The tester is equipped with an AC voltage detector which automatically sets
the supply voltage to the proper range (refer to Appendix A:Specifications,
Table A--5 on page A-3).

2. Switch the tester power on by first pressing the rear panel power switch and
then pressing the front-panel power switch. If necessary, adjust the front-pan-
el CONTRAST control to optimize the display legibility.

NOTE. When the main power switch (on the rear panel above the power
connector) is in the OFF position, the tester is disconnected from the AC power
supply.

When the front-panel power switch is in the STANDBY position, voltage is
supplied to only the reference frequency oscillaior and the front-panel STANDBY
indicator (yellow LED). When the switch is in the ON position (green LED
lighted), all of the tester modules are supplied with proper operating voltage.

CMD 80 Digital Radiocommunication Tester 1-3
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Getting Started

Connect the Mobile Phone  Connect the mobile phone to the tester as follows:

1. Connect the RF IN/RF QOUT N-type connector of the tester to the antenna
connector of the mobile phone as illustrated in Figure 1-1.

Antenna
CMD 80
-\
| ] SRR
O oo

u B oooe ===
L | 5 BACE Tooon

5 e Tl

[:J:mmm = = ~ ol
latats ? s32sses
jiats @ @O _r®® © scee= o

— \

RF INRF QUT

Figure 1~1: Mobile phone input to the tester

NOTE. For accurate measurements, use a high quality RF cable with an
attenuation of less than 0.5 dB.

2. Check that the mobile phone is supplied with the correct operating voltage
(battery or power sapply).

CDMA Functional Check  Use the following procedure to establish communications between the tester and

the mobile phone:

1. Press the MENU HOME hardkey and check that the display area is similar
to that shown in Figure 1-2.

1-4 CMD 80 Digital Radiocommunication Tester
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ADCITIORAL
MEASUREMENT

v, 7267 Digital coes
ooy Radiocommunication
Tester

CMD 80

HETNORK US CELLULAR

Figure 1-2: CDMA home menu display

2. Press the CDMA MANUAL TEST softkey to display the MS UNREGIS-
TERED menu. See Figure 1-3,

25t CDMA MANUAL TEST s uwecstens |

M5 SIGNAL BS SIGNAL oM 83
STANDBY POWER: | E98dBm! [TOTAL POWER: -SB.SdEmE SIGRAL GNFG
RF CHANNEL: 283
ACCESS PROBE POWER:| 7.8d8m ISYSTEM : Al

TIMER BASED Access Probes will cccour P REFERRED
reamstrarn | 145 at this intervai. l Endancen EIEIN (T
MOBILE 1D PREFERRED
kg 123456788012 RATE SET 2 (13K) RATE SET 1 (BK) RATE GET

[For YOICE LOOPBACK, Make A Call ||c., mo
{From The Mobile, Or Press ! | w05z

| WAITING FOR M5 REGISTRATION ” %F‘” M LOOPBACK T;rse"ssss § a2 10

Figure 1-3; CDMA MS UNREGISTERED menu (initialization state)

NOTE. During initialization, the “Waiting for..” text block blinks on and off
until the registration is complete (approximately 10 to 40 seconds).

When initialization is complete, the tester displays a CDMA MS REGISTERED
menu similar to Figure 1-4. If the mobile unit does not connect, go to the
CDMA BS SIGNAL CNFG menu via the CONFIG MENU softkey in the home
menu and verify that the base station parameters are correctly configured.
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&k | CDMA MANUAL TEST  »s reosrers =50

M5 SIGNAL B5 SIGNAL COMR BS
STANDBY POWER: £9.6d8m || [ TOTAL POWER: J0.00Bm] [N s
RF CHANNEL: 283
ACCESS PRUBE POWER:| -7.6dBm ESYSTEM: A
TIMER BASED Access Probes will oceour & < po
HEGISTRATN s at this interval. i ENHANGED W ::z;;s‘::u

RATE SET 2 (13K)  [ISTIEIARNCIR |00

For VOICE LOOFBACK, Make A Call [l
MOBILE 1D (N} 193455785017 From The MobHe, Or Press o | (MOBILE
SERIAL NUMBER: 1A2B3G4D §Forms LOOPBACK Tests, ] AL TO
PFOWER CLASS: 1]it Press s | Ho8LE

Figure 1-4: CMDA MS REGISTERED menu (idle/access state)

3. Using the mobile phone keypad, enter any telephone number (the number is
not important and can be up to 32 digits), and press SEND on the mobile
unit to initiate the call.

4. Check that the tester indicates that the call has been established by display-
ing the CDMA VOICE LOOPBACK menu illustrated in Figure 1-5.
Establishing this connection verifies that the mobile phone was able 10
communicate properly with the tester.

S CELLLLAR
e CDMA MANUAL TEST  SALEsmeusien it or,

MS SIGNAL BS SIGNAL CoMA BS
SIGNAL GNFG
TOT &
-69.5dBm | -
=i
283 SHAMNNEL
" TRAFFIG
[VOCODER: BASIC | 45 [T
o FRANIE
DIALED NUMBER: OFFSET
[12345678501234567800% 234B 6785012 | o
: ¢
MOBILE 1D (MIN): 123456785012 OFFSET
SERIAL NUMBER: 1AZESCAD [ﬁelease The Call At The Mobile, SELEASE
FOWER CLASS: 1 Or Pregs wedy | GALL

Figure 1-5: CDMA VOICE LOOPBACK menu

5. To disconnect the call to the mobile phone, press the RELEASE CALL
softkey at the bottom right of the display area, or press the END key on the
mobtle phone.
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Analog Functional Check
{Option 17 Only)

If you have Option 17 (Analog Mode) installed in the tester, use the following
procedure to test the functionality of the analog features of your mobile station.

1. Perform the steps in Power Connection on page 1--3 and in Connecting the
Mobile Phone on page 1-4.

2. Press the MENU HOME hardkey and check that the display area is similar
to that shown in Figure 1-6.

ADDITIONAL
MEASUREMENT

ChnA
MAANUAL TEST

DM
MODULE TEST

AMALOG
MANUAL TEST

AL O0
BAQDLLE TEST

NETVORK

Digital
Radiocommunication
Tester

CMD 80

Us CELLULAR

CONFIG
BAERLT

Figure 1-6: Analog Home menu display

3, Press the ANALOG MANUAL TEST softkey to display the analog MS
UNREGISTERED menu. See Figure 1-7.

ABDTTIONAL
MEAS UREMENT

ANALOG MANUAL TEST ms UNREGISTERED

LS CELLULAR

NS SIGNAL
STANDBY POWER: £9.6 dBm

ACCESS POWER: - BdBm

BS SIGNAL

[toTaL poweR:
[CONTROL GHANNEL:
ISYSTEM:

50.0dBm
333
&

ANALOG TS
SENAL GNFG

[[ WAITING FOR MS REGISTRATION ”

Figure 1-7: Analog MS UNREGISTERED menu (initialization state)
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NOTE. During initialization, the “Waiting for...” text block blinks on and off
until the registration is complete (approximately 10 to 40 seconds).

When initialization 1s complete, a menu similar to Figure 1-8 is displayed. If the
mobile unit does not connect, go to the ANALOG BS SIGNAL CNFG page via
the CONFIG MENU softkey in the home menu and verify that the base station
parameters are correctly configured.

ADDITIINAL US CELLULAR
veeun | ANALOG MANUAL TEST ws RecisTERED
M SIGNAL 88 SIGNAL ANRLOG 85
STANDBY POWER: TOTAL POWER: £0.0dBm ||5FeL NFe
CONTROL CHANNEE.! 33
ACCESS POWER: | 7.8dBm]! [SYSTEM: A
MOBILE 2 123456738012
SERIAL NUMBER: 142E3C4D || | For Mobile Station Tests, Make A Call | ..y 1o
POWER CLASS: 1] 1 From The Mobile, or Press  wwwoswels | |wais

Figure 1-8: Analog MS REGISTERED menu (idlefaccess state)

4. Using the mobile phone keypad, enter any telephone number (the number is
not important and can be up to 32 digits), and press SEND on the mobile
unit to initiate the call.

5. Check that the tester indicates that the call has been established by displav-
ing the analog CALL ESTABLISHED menu shown in Figure 1-9. Establish-
ing this connection verifies that the mobile phone was able to communicate
properly with the tester.
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conos | ANALOG MANUAL TEST cauesmmsuen |55

MS SIGNAL 8% SIBNAL anLCG BS
POWER CLASS: Fiouw e
POWER: i 166dBm E0.64Bm |rowsr
[POWER EXPECTED: 16.00Em )
" | CARR FREG EXPECTED: 5916600M17) 5| Lot
s | CARRIER FREQ ERROR: oo
Ty TOTAL PK DEVIATION 222 | crereen
o SAT FREQ ERROR: o
BEonNG SAT PEAK DEVIATION: 2220z [Nt | Covor cone
ST FREQ ERROR: - tHz] éForce ST Generation. After A FoRoE
ST PEAK DEVIATION: 7655Hz| | Delay The Call Will Be Released. |jsr
DIALED NUMBER: [Release The Call At The Mobile, || eicace
{12345673301234567390123456789012 | | Or Press _..;E L

Figure 1-9: Analog CALL ESTABLISHED menu

6. To disconnect the call to the mobile phone, press the RELEASE CALL
softkey at the bottom right of the display area, or press the END key on the
mobile phone.
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Operating Basics

This section describes the front and rear panel controls and connectors. It also
provides a brief description of the menu selections and how they are used.

Front-Panel Display, Controls, and Connectors

The front panel is illustrated in Figure 2—1. Refer to this illustration when
reading the description for a particular area.

Memory card and

f:]f:ﬂjDDDDDf"Kj

Softkeys Display area Softkeys  Data keypad hardkey area
7 ™ 4 L N L
o )
Tektronix DIGITAL RADIOCOMMUNICATON TESTER - {—EMB BT <> ROHDE&SCHWARZ 5
i DATA { MEMORY CARD i

o Digital o= Ba
e Radiocommunication
Tester CEOO0E EEHEE

=) @E0E8
- | EEE

CO0000OGOD
000000GGO
CoOCDOCOO

CMD 80

D0000000-

R [l [ e o o
@ oooolE®

CONTRAST maM A wvk @

Figure 2-1: CMD 80 Digital Radiocommunicaton Tester

Display Area  The display area shows the menu headings, descriptions of the softkey functions,
settings, measured values, and status messages. The contents of the display
change depending on the menu selected. The display also may be affected by the
options that are installed in your tester.

Softkeys  The softkeys are the eight keys to the left and eight keys to the right of the

display area. The current function is displayed directly next to the softkey in the
display area.
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Data Keypad  This area is used to enter data for a particular function. The controls in this area
are illustrated in Figure 2-2.

C DATA )

Wiz Al

kHz B

~ 1

Fe0)
By

E F} fdE D)
0 . - a8 m

Tad/” .

6—» CLEAR | [ ENTER 9
ON

VAR

MENU
5 HOME /—\
! [ A——— 3
MEN l
ue U

-9
X

Figure 2-2: Detail of data keypad area

1. Numeric Keypad. Use the numeric keypad to enter digits 0 through 9.

The multifunction unit keys are located to the right of the numeric keypad.
These keys supply the appropriate units for an entry and are context
sensitive.
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For example, if you press the top key it is interpreted as MHz, mV, %, or the
hexadecimal digit A, depending on the parameter you are specifying. The
key units and corresponding functions are as foilows:

Key Marked:
MHz

mv

%

A

KHz
uv
W
B

Hz
fime
dBuv

dB
dBm
rad/®

E

Function:

Frequency

Voltage

Distortion, for example
Hexadecimal digit

Frequency
Voltage

Power
Hexadecimal digit

Frequency

Time

Level
Hexadecimal digit

Relative power setting
Power level

Phase deviation
Hexadecimal digit

Minus sign (any number without a minus sign
is positive)
Hexadecimal digit

Decimal point
Hexadecimal digit

2. ENTER ON. This key performs the following functions:

®  Terminates all numeric entries not having or not requiring a unit key

termination

®  Activates the functions that were deactivated by OFF {usually measure-
ments or levels)

3. VAR. This spinwheel is used to vary a number of functions, usually relating
to the softkey parameters. The spinwheel is also used to position the
MARKER on a display.

4, MENU UP. This key displays the next higher level menu.

5 MENU HOME. This key displays the highest level menu,
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Operating Basics

6. CLEAR OFF. This key performs the following functions:

B Aborts entries not yet concluded

w  Switches off or selects the minimum value when entering values

W Switches off various functions (for example, AWGN or BS frequency

offset)

Memory Card, Hardkey,  The slot in the memory card area is used to insert the optional memory card.
and Loudspeaker Area  Keys in the hardkey area perform dedicated functions. The keys are located
below the MEMORY CARD slot (see Figure 2-3).

( 1050.9008.80 |

@

{ MEMORY CARD ,

14

N
Ui
12 .

\ HARD MEM |
1 cory | | carD SAVE]‘{?E/CAU
G —_—b‘gﬂél ILEUM ussa] :EE;
9 STOP || START

BREAK CONT

{ooooooo

s— C O 0O
L0000 00000

ORORG

M

o O S

™~y

Figure 2-3: Detail of memory card, hardkey, and loudspeaker areas

NOTE. Not all hardkeys have functions assigned to them. Keys that do not have
Junctions assigned are for future enhancements,
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1. RECALL . This hardkey recalls tester states.

2. USER. This hardkey displays a menu from which you select the user
number. Each user number has its own set of states that can be recalled when
you press the RECALL key. You can store the tester states using the SAVE
key.

3. RESET. This hardkey sets the tester to a defined state.

4. KEY HELP. This hardkey is not used.

5. CONFIG. When you press this hardkey, a special menu is displayed. This
menu offers access to configuration menus for particular functions of the
original menu. Not all menus use this function.

6. LOCAL. This hardkey switches from Remote (GPIB or RS-232 control) to
Local {manual control).

7. START CONT. This hardkey is not used.

8. Loudspeaker. The loudspeaker is used when vou have the key click function
or andible warnings turmed on.,

9. STOP BREAK. Press this hardkey to abort editor entries.

10. BACK SPACE. This hardkey deletes the figure last entered from the keypad.

11, ILLUM. This hardkey is not used.

12. HARD COPY. This hardkey sends a copy of the display area to the printer.

13. MEM CARD. This hardkey is not used.

14. SAVE. This hardkey saves tester states.
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Front-Panel Controls and  The remaining front-panel controls and connectors are located at the bottom of
Connectors  the front panel as illustrated in Figure 2—4.

RF IN/AFOUT
&7 B MAX

RFOUT2

AF GEN ”PIV'POEJLTT“ ;—-WLM r« ‘m:’“] Epm-—‘v‘ac-] PROBE STMO OON

10 11

Figure 2-4: Front-panel controls and connectors

1. RF IN/RF OUT. This is a bidirectional RF connector. It provides both an
input and output for RF signals from instruments. The antenna connection of
a mobile phone is psually connected here.

2. RF IN 2. This connector is a sensitive RF input which can be used as an
alternative to the RF IN/RF OUT signal.

3. RF OUT 2. This connector provides a high-level RF output signal as an
alternative to the RF IN/RF OUT signal.

4. MULTIFUNCTION. This 30-contact connector provides a number of
functions, depending on the options installed.

5. AF GEN OUTPUT. This connector provides audio-frequency tones. This
output is active only if the tester has Option 17 (AMPS) installed in it.

6. AF VOLTM INPUT. This connector is used to measure audio-frequency
tones. This connector is active only if the tester has Option 17 (AMPS)
installed in it.

7. VOLUME/CONTRAST. The center knob has no function. The outer knob
adjusts the contrast of the display area.

8. Ipc. These connectors are used to measure the DC current of the mobile
phone. The left connector is positive.

9. Vpc. These connectors are used to measure the DC voltage of the mobile
phone. The left connector is positive.

10. PROBE. This connector is reserved for future options.

11. STANDBY / ON. This is the front-panel power switch that switches between
the STANDBY and ON modes.
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Rear-Panel Controls and Connectors

The rear-panel controls and connectors are shown in Figure 2--5. Refer to the
figure when reading the description for each area.

f—
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@
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NII0027
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Figure 2-5: Rear panel controls and connectors

1. Power Connector Area. This area has the following items:
®  Power connector. Use this to connect external power to the tester,
®  Fuse holder. This holder contains the power line fuse,

®  Power switch. This is the master power switch that isolates all poles of
the power supply.

2. SERVICE. This connector is for use by factory personnel only.

CAUTION. To prevent equipment damage, do not make any connection to the
! SERVICE connector on the rear panel.
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3. RFOUT 10 MHz/REF IN. This is an optional output connector for the
reference frequency of the measuring instrument: 10 MHz or signal of REF
IN connector (without resynchronization). Refer to the Reference Timing
section on page 3-30 for details.

4. REF OUT 2. This is an optional output connector for CDMA timing signals.
Refer to Reference Timing on page 3--30 for details.

5. REF IN. This is an optional reference frequency input connector.

6. RS-232. This connector 1s a remote contro! interface and is also used to
update the tester operating system.

7. PRINTER. This is a 25-contact Centronics connector which is used to
connect a printer.

8. EEYBOARD. This connector is not used.

8. IEEE BUS. This connector is an optional IEEE 488/IEC 625 (GPIB)
interface.

Other rear panel connectors are provided for future expansion.

CAUTION. To prevent equipment damage, open ports should not be used even
! when a connector is present.

Basic Operation

The following topics describe rules which must be observed for the operation of
the softkeys and other front-panel controls.

Numerical Enfry ~ With the softkey on a bright background, data cannot be entered. Pressing a
softkey changes the softkey display to a dark background and allows data to be
entered. For some entries, a small VAR symbol appears, indicating that the VAR
control can be nsed. Entry is as follows:

®m  Rotating the VAR control increases or decreases the setting value.

®  Pressing the first key in the data area causes an input window to open
displaying the first digit. At this point, the VAR control cannot be used.
Enter additional digits using the keypad. The BACKSPACE key deletes the
last digit, the CLEAR key clears the complete entry, and the STOP BREAK
key closes the input window without recording the value. Press the ENTER
key or a unit key to set the valoe and close the input window. Once this is
done, the VAR control is reactivated.
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Selection With Softkeys  In addition to numeric entry, softkeys are used to select various displays. For
example, the POWER CONTROL GATED OUTPUT display 1s available in one
of three formats:

B Iall display
®  Rising edge
& Falling edge

The active display is indicated by a dark background.

Loop Toggle  Two (or more) operating states can be displayed next to a softkey. The active
state 1s indicated by an inverse display. You can switch operating states by
pressing the softkey.

Hardkeys  The hardkeys are on the touchpad located on the left half of the tester.

CONFIG. A number of configuration menus are provided that permit you to
specify and vary parameters and basic settings for measurements. Seiect the
configuration menus by pressing the CONFIG key in a measurement menu and
then pressing & softkey to call up the configuration menu assoctiated with the
measurement or setting.

MENU UP, This key displays the next higher menu.
MENU HOME. This key returns the display directly to the home menu.

SavefRecall  You can store and recall setups to the internal hard drive or a PCMCIA memory
card (option installation required). It is recommended that you use a PC card
with 128 Kb or greater memory capacity.

NOTE. You must formar the memory card on an MS-DOS personal computer
prior to use with the tester.

Press either the SAVE or RECALL hardkey to access the save and recall menus.
Select either MEMCARD or INTERNal to access either the memory card or
internal storage.
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Menu Structures

You control the tester by selecting the configurations and tests that you want
from the displayed menu selections. Pressing a softkey to select a test may
display subsequent tests or choices.

The menu structure divides Jogically into two main sections: test menus and
configuration menus. For the standard tester, these menus are used to set up and
perform tests on CDMA (digital) mebile stations. If you have Option 17
instalied, your tester also has menus that allow you to set up and perform tests on
analog mobile stations.

The following illustration shows the partial menu structure of the CONFIGU-

RATION MENU.
CONFIGMENU — CDMAMANUAL TEST —— STANDBY POWER
POWER CONTROL —— OPEN LOOP TIME RESPNS
MINIMUM QUPTPUT
MAXIMUM QUTPUT
GATED QUTPUT

To access the Power Control Config menu for the Gated Output function, you
perform the following steps:

1. Press the MENU HOME bution to display the home menu.

2. Press the CONFIG MENU scftkey to display the CONFIGURATION
MENU.

3. Press the CDMA MANUAL TEST softkey to display the CDMA MANU-
AL TEST CONFIGURATION menu.

4. Press the POWER CONTROL softkey to display the POWER CONTROL
CONFIGURATION menu.

5. Press the softkey for the function whose parameters you want to set.

Figure 3~2 on page 3-4 shows a complete listing of the CDMA menu tree;
Figure 3~18 on page 3~29 shows a complete listing for the CDMA configuration
meni.

NOTE. For the analog test and configuration menus to appear on the display,
your tester must have Option 17 (AMPS) installed in i1,

Figure 3-25 on page 3-36 shows a complete listing of the analog menu tree;
Figure 3-52 on page 3~635 shows a complete listing of the analog configuration
menu.
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This section contains more detailed information about using the CMD 80 Digital
Radiocommunication Tester. To simplify usage, this section is divided into two
subsections: CDMA Measurements and Analog Measuremenis.

CMDA Measurements contains information about using the tester to emulate a
CDMA base station and the tests that you can perform on CDMA mobile
stations. This information is applicable to all testers.

If Option 17 (Analog Mode) is installed in your instrument, your tester can also
emulate an analog base station. Analog Measurements contains information
about the tests that you can perform on analog mobile stations.

NOTE. The menus and tests discussed in Analog Measurements are only
available if Option 17 (Analog Mode) is installed in your instrument.
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CDMA Measurements

Using the Home Menu

CMD 80 Digital Radiccommunication Tester

www.valuetronics.com

This subsection describes the operation of the CDMA tests that the CMD 80
Digital Radiotelephone Tester can perform. Some menu items and softkeys are
assoclated with a specific option. If you do not have that option instatled, the
supporting menus and softkeys do not appear in the display.

After power on, the home menu illustrated in Figure 3-1 is displayed. You can
press the MENU HOME front-panel key to return to this menu at any time. The
softkeys displayed by this menu allow you to select from a number of main
topics.

ADBTTIONAL
WEASUREMENT

ot Digital et
e e Radiocommunication
Tester

CMD 80

NET WORK US CELLULAR

Figure 3-1: Home menu display




CDMA Measurements

Some of the menu selections have several levels of submenus associated with
them. Figure 32 shows the CDMA menu structure for the tester. This subsec-
tion contains a description of each of these softkeys. '

MENU HOME ADDITIONAL MEASUBREMENT

CDMAMANUAL TEST s MG UNREGISTERED —-
CDMA MODULE TEST

ANALOG MANUAL TEST*

ANALOG MODULE TEST*

NETWORK MS REGISTERED

CONFIG MENUT

L ADDITIONAL MEASUREMENT

CDMA BS SIGNAL CNFG
CALL TO MOBILE — VOICE LOOPBACK - ADDITIONAL MEASUREMENT
CALL TO MOBILE - M8 LOOPBACK = GO TO ANALCG*
COMA BS SIGNAL CNF&G
e ADDITIONAL MEASUREMENT
POWER CONTROL wewrmmemsen—ene OPEN £ OOP TIME RESPNS
RECEIVER QUALITY MINIMUM QUTPUT
TRANSMITTER QUALITY — MAXIMUM CUTPUT
GO TC ANALCG* GATED OUTPUT
CDMA BS SIGNAL CNFG
CONTINUQUS —————— SENSITIVITY
SINGLE 8HOT ————™™ DYNAMIC RANGE
DEMOD OF TRAFFIC CH
CURRENT SIGNAL LVL
USER DEFINED 1
USER DEFINED 2
PHASE ERROR
MAGNITUDE ERROR
ERR VECTOR MAGNITUDE
- SENSITIVITY
DYNAMIC RANGE
DEMOD OF TRAFFIC CH
CURRENT SIGNAL tVL
USER DEFINED 1
USER DEFINED 2

* This selection is available only if the tester has Option 17 {Analog Mode) installed in it; refer to Figure 3-25 on page 3-36 for a listing of the analog menus.
t Referto Figure 3-18 on page 3-28 for a listing of the CONFIG MENU,

Figure 3-2: CDMA menu tree
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ADDITIONAL MEASUREMENT

This softkey displays a menu in which conventional {(not CDMA) measurements
are offered. Measurements that are available are DC voltage and several DC
current measurements, The voltage and current measurements are illustrated in

Figure 3-3.

ADDITIONAL MEASUREMENTS

o 25¢
hiad ]

AVERAGE D6 ¢ B

CURRENT —

WAXIMLIM ¢ 504

CURRENT 4504 e |

RN RALE 0425 e L, .54
GURRENT = o

Figure 3-3: ADDITIONAL MEASUREMENTS display

CDMA MANUAL TEST

This softkey displays the menu used to perform measurements on CDMA mobile
stations. Selecting this test initiates a sequence composed of three states:

» Initialization (MS Unregistered)
& ]dlefaccess (MS Registered)
B Call established

During each of these states, you can make various tests. The states and related

tests are described in this subsection.
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INITIALIZATION  The first stage of the manual test is the initialization state, which is started by
pressing the CDMA MANUAL TEST softkey. During this initialization state,
the tester establishes contact with the mobile station and enables the output
power from the tester. Figure 3—4 shows the display during this state.

2%, CDMA MANUAL TEST v ueosmerer 2

MS SIGNAL 85 SIGNAL coma 83
STANDEY POWER: £86dBml| [TOTAL POWER: BO.5dBm | TR e
|RF CHANNEL: 283
ACCESS PROBE POWER:|_ 7.8dBm|| |SYSTEM : A
TIMER BASED Access Probes will occur n ¢ REFERRED
REGISTRATH 14s at this interval, } ENHANCED m YOLODER

be | 123456708012 RATE SET 2 (13K)

RATE $ET

For YOICE LOOPBACK, Make A Call i,y +
iFrom The Mobile, OrPress o | woaiLe

{For 1S LOOPBACK Tests, CALL TO
i Press  oowmwmomedi | | MOSILE

[ |
gl WAITING FOR MS REGISTRATION ||

Figure 3-4: MS UNREGISTERED menu (initialization state)

You can use either of the two CALL TO MOBILE softkeys to initiate a call to
the mobile station, or you can place a voice loopback call from the mobile

station by entering any telephone number on the mobile station and pressing
SEND.

The following softkeys are available during the initialization state:

®  ADDITIONAL MEASUREMENT. Refer to ADDITIONAL MEASURE-
MENT on page 3-5.

®  TIMER BASED REGISTRATN. Press this softkey to set the interval that
the mobile station is to use to register with the tester, You can use the VAR
control to set a range of values from 12 seconds to approximately 2 minutes.
If you select OFF, the mobile station discontinues periodic registration with
the tester.

=  MOBILE ID. Press this softkey to enter the MIN or IMSI of the mobile
station. This provides the tester with the necessary information so that you
can use the CALL TO MOBILE softkey immediately and not have to wait
for registration.
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NOTE. The tester requires either a MIN or an IMSI mobile identification type.
(You select the mobile ID type in the CDMA BS PARAMETERS CONFIGU-
RATION menu.) For some protocol revisions, you can choose either a MIN or an
IMSI mobile ID. For other protocol revisions, a choice of mobile ID is not
available. In these cases, the CDMA BS PARAMETERS CONFIGURATION
menu does not display the MOBILE ID TYPE saoftkey, instead, it displays the
mobile ID type in a rounded box below the protocol revision field.

CDMA BS SIGNAL CNFG. This softkey displays the configuration menu
where you can define the components of the base station signal. These

include the levels of the pilot, sync, and paging channels and other parame-
ters, such as raffic channel and frame offset that are used when a call is set

up.

PREFERRED VOCODER. This softkey is displayed only if you have
selected RATE SET 1 (8K) as the preferred rate set. Press this softkey to
select the preferred vocoder, either BASIC or ENHANCED. If the rate
selected is not supported by the mobile station, the tester reverts to the
supported rate.

PREFERRED RATE SET. This softkey enables you to select either the 8K
or 13K vocoder rates (option installation required). If the rate selected is not
supported by the mobile station, the tester reverts to the supported rate.

CALL TO MOBILE. Activation of the upper softkey causes the tester to
initiate a voice loopback call to the mobile station, Pressing the lower
softkey initiates the mobile station loopback tests.
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IDLE/ACCESS  After the mobile station is powered on and registered, the tester enters the
idle/access state. Figare 3-5 shows the display during this state. The tester
displays the mobile station information on the left side of the screen and the base
station information on the right side. You can use either of the two CALL TO
MOBILE softkeys to initiate a call to the mobile station, or you can place a voice
loopback call from the mobile station by entering any telephone number on the
mobile station and pressing SEND.

i%er| COMA MANUAL TEST  ws Reastere |

MS SIGNAL BS SIGNAL oM BS
STANDBY POWER: £9.6dBm || {TOTAL POWER: TC.0d8m|Lon T
RF CHANNEL: 283
ACCESS PROBE POWER:|_-7.8dBm ||| SYSTEM: A
TIMER BASED Aceess Probes will occur| ARYEERRED
REGISTRATR s at this imterval. 1 ENHANCED m YeCDazR

x ¥ PREFERRED
RATE SET 2 {13K) baTE a1
(For YOICE LODPBACK, Make A Call

GRLL T

MOBILE 1o (VAN T73asaTanois) | From The Mobile, Or Press e | (sosis
SERIAL NUMBER: 1AZB3C4D ||| For MS L OOPRACK Tests, oais o
POWER CLASS: 1 Press e | {o01LE

Figure 3-5: MS REGISTERED menu (idle/access state)

NOTE. If the power class information of a J-STD-008 mobile station is not
reported, the Power Class field displays “—"" instead of a value; also, the
tester assumes that the mobile station is a Power Class 5 mobile station and
limits its output power to +8 dBm (except in the Maximum Output Power test).

During the idle/access state, the following softkeys are available:

1 ADDITIONAL MEASUREMENT. Refer to ADDITIONAL MEASURE-
MENT on page 3-5.

m CDMA BS SIGNAL CNFG. Refer to CDMA BS SIGNAL CNFG on
page 3-7. '

®  PREFERRED VOCODER. This softkey is displayed only if you have
selected RATE SET 1 (8K) as the preferred rate set. Press this softkey to
select the preferred vocoder, either BASIC or ENHANCED. If the rate
selected is not supported by the mobile station, the tester reverts to the
supported rate.

®  PREFERRED RATE SET. This softkey enables you to select either the 8K
or 13K vocoder rates (option installation required). If the rate selected is not
supported by the mobile station, the CMD 80 reverts to the supported rate.
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m CALL TO MOBILE. Activation of the upper softkey causes the tester to
initiate a voice loopback call to the mobile station. Pressing the lower
softkey initiates the mobile station loopback tests.

CALL ESTABLISHED  When you press the CALL TO MOBILE softkey for voice loopback and
establish a call, the tester displays the menu shown in Figure 3-6. In this mode, a
message spoken into the mobile phone is returned in approximately two seconds,

This allows you to test the quality of the

call.

ABOITIONAL CALL ESTABLISHED L8 CELLALAR Y o o
e meent] GDIVIA MIANUAL TEST VOICE LOOPHACK RATE SET1 4 anveo
MS SIGNAL BS SIGNAL Coma BS
SIGNAL ONFG
TOTAL
695dam POWER
RE
283 CHaNNEL
[(VOCODER: BASIC 45 |TRAFFIC

DIALED NUMBER:
(123456 785012345678501 23456785018 |

MOBILE ) (MIN): 123456788012
SERIAL NUMBER: 1A2B3L4D

POWER CLASS: 1)1l

0

0

[Release The Calt At The Mobile,
Or Pregs smeweds.

Tkt NNEL

FRAME
OFFBET

2]
QFFSET

RELEASE
GALL

Figure 3-6: CALL ESTABLISHED menu for voice loopback

Once the voice loopback call is established, the following softkeys are available:

B GO TO ANALOG. The tester displays the GO TO ANALOG softkey in the
upper right corner of the VOICE LOOPBACK menu (see Figure 3-6) only if
you have Option 17 (Analog Mode) instalied. Press the GO TO ANALOG
softkey to handoff from CDMA mode to analog mode when you are testing a
dual-mode mobile station. The tester displays the analog CALL ESTAB-
LISHED menu (see Figure 333 on page 3-43). This allows you to test the
analog functions of a dual-mode mobile station without dropping the calt.

NOTE. Although you can switch from the CDMA mode to the analog mode
without dropping the call; the tester does not have a similar method for
switching from the analog mode to the CDMA mode.

w»  CDMA BS SIGNAL CONFIGURATION (refer to page 3-7)

B TOTAL POWER (refer to page 3-22)

m  REF CHANNEL (refer to page 3-23)
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m  TRAFFIC CHANNEL (refer to page 3--23)
®  EFRAME OFFSET (refer to page 3~23)

® PN OFFSET (refer to page 3-23)

& RELEASE CALL

MS Loopback Within Manual Test

When you press the CALL TO MOBILE softkey for MS loopback, the tester
displays the menu shown in Figure 3-7.

= ronie £5T US CELLULAR
;:23 i;ﬂ;u;sm CD MA MA N U AL TEST tar.[:% Looap%!-fc:EO RATE SET 5 f&?ge

MS SIGNAL BS SIGNAL ChuA BS
REPORTED PILOT POWER: [ 74dB| | [FILOT POWER: 7 .04 || SI%RL BEC
v TOTAL POWER: B8 5dBM | romen
{TUTAL POWER EXPECTF: 3.5dBm]
283 ¥
CHENNEL
HECEIVER a5 TRAFFIC
QUALITY [CARR FREQ EXPECTED; 933A900MHz) CHARNEL
rarsTTeR | CARRIER FREQERROR: o |
QAT TRANSMIT TIME ERROR: -0.4us OFFSET
WAVEF ORM QUALITY: 0.551 on
8 OFFSET
MOBILE ID {MIN): 123456788012
SERIAL NUMBER: 1AZR3IC4D | |Release The Call At The Mokile, H reLasE
POWER CLASS: 1 OF Press w——p | oAl

Figure 3-7: CALL ESTABLISHED menu for MS loopback

This menu displays measurements for the mobile station on the left side of the
display and displays base-station parameters on the right. The displayed results
are updated about once a second. The tester displays any value that exceeds the
limits established during configuration as inverse video (white on black).

At this menu level, data transfers to the mobile unit at the full rate. The network

status box in the upper right corner of the display shows the rate set that is in use
for the call.

The “Total Power Expected” value of the mobile station is an intemnal tester
calculation based on the openloop power control estimates made by the tester,
The maximum value is limited by the reported power class of the mobile station.
(J-STD-008 mobile stations report the power class information in the status
response message.) This method of determining expected power is used for all
tests except the Maximum/Minimum OQutput Power test.
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NOTE. For accurate expected power readings, ensure thar you have properly set
the external gain or attenuations settings {refer to RF CONNECT/EXT ATTEN
on page 3-31).

Once the MS loopback call is established, the following softkeys are available:

ADDITIONAL MEASUREMENT {refer to page 3-5)
POWER CONTROL (refer to page 3-12)
RECEIVER QUALITY (refer to page 3-16)
TRANSMITTER QUALITY (refer to page 3-19)

GO TO ANALOG. The tester displays the GO TO ANALOG softkey in the
upper right corner of the VOICE LOOPBACK menu (see Figure 3-7) only if
you have Option 17 (Analog Mode) installed. Press the GO TO ANALOG
softkey to handoff from CDMA mode to analog mode when you are testing a
dual-mode mobile station. The tester will display the analog CALL
ESTABLISHED menu (see Figure 333 on page 3-43). This allows you to
test the analog functions of a dual-mode mobile station without dropping the
call.

NOTE. Although vou can switch from the CDMA mode to the analog mode
without dropping the call, the tester does not have a similar method for
switching from the analog mode to the CDMA mode.

CDMA BS SIGNAL CONFIGURATION (refer to page 3-7}
TOTAL POWER (refer to page 3-22)

RF CHANNEL (refer to page 3-23)

TRAFFIC CHANNEL (refer to page 3~-23)

FRAME OFFSET (refer to page 3-23)

PN OFFSET (refer to page 3-23)

RELEASE CALL

ADDITIONAL  Refer to ADDITIONAL MEASUREMENT on page 3-5.

MEASUREMENT
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POWER CONTROL  Press this softkey to configure and perform tests of the power control system.
The tests available are: Open Loop Time Response, Minimum Qutput, Maxi-
mum Output, and Gated Output. Selection of a test item activates the test and
begins the display of results.

If the test displays a waveform, an area at the bottom of the display shows the
time in segments. If the test results are outside the template limit for a particular
time segment, that segment is darkened.

Open Loop Time Response. Press this softkey to test the open-loop power control
of the mobile station in response to an increase or decrease in base station total
power. The default increase or decrease for this test is 20 dB. Figure 3-8 shows
the response to this test.

OPEN LOOP [us CeLlutar
POWER CONTROL TIME RESPONSE g’ﬁﬁ SET
INTTIAL BS PWR: -60.04B EBS PR STEP: 20048 CURRENT BS PWR: -40.0dBm
\ a8
wd]

STER Us
BE POBER

TAINIML M 155
QUTPLUT

STEP JOWW
BS POWER

AR {MAEIRS
QUTPLIT

INITIAL MS PWR MARKER

—3
i -13.7dBm 18.1d 8 MARKER
47.5ms :

GATER
LT PLT 8.0

ma

GRD
G OFF

S
o 10 0 30 ) 50 E: 70 ] 20 1007

Figure 3-8: OPEN LOOP TIME RESPONSE display

The tester performs an initial test when it opens this menu; you can perform
additional measurements by pressing the STEP UP and STEP DOWN softkeys.
You can change the step size and direction by pressing the CONFIG hard key.

NOTE. The measurement display indicates all step changes with a positive slope.

During the open-loop test, the closed-loop power is controlled to prevent

unwanted interaction; this is achieved by alternately sending up and down power

control bits to the mobile station.
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Minimum Output/Maximum Output. Selecting either of these softkeys starts the
tests using the values selected for total power, iraffic level, and pilot level. You
can set the initial values for the base station power by pressing the CONFIG
hardkey. The results (MS Signal values) are on the left of the display as shown in
Figure 3-9.

You can change the specific power levels for total power, traffic level, and pilot
level by selecting their softkeys. Use the VAR control or the DATA keypad to
change the power level values.

NOTE. The connection to the mobile station can be lost when running the
maximum output test if the total power is set too low.

RENINMUM LS SELLLLAR
RATE SET 1
POWER CONTROL. ouwrur v
prooor — as sionAL
TOTAL POWER: -525dBm -25.0dBm | one
WAVEFORM QUALITY: 0.951 _7.aqp |TRERS
- LEVEL
WINIREUM . PLOT
PAEOCHIA, Bt
CUTPUT
GATED
CUT #UT
MAX IV LIS CﬂEL‘LUUA\R
POWER CONTROL ourrur s !
DPEN LODP
s Resors MS SIGNAL BS SIGNAL
TOTAL POWER: 34.5d8m - 105.0dBm T
WAVEFORM QUALITY: 0.852 7.4dp |
- LEVEL
futl JhA FiLOT
’gﬁpm -7.0d8
DUTPUT
GATED
QUTPUT
Figure 3-9: MINIMUM OUTPUT and MAXIMUM QUTPUT menus
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Gated Qutput. Selecting this test allows you to display the gated output of the RF
carrier in several formats.

NOTE. This test reduces the data transmission rate with the mobile station to
one-eighth the standard rate.

Seiect FULL DISPLAY to display the total period of the I5-98 specified gated
output template. The period of the full display is approximately 1500 us.

Select RISING EDGE or FALLING EDGE to zoom in to display the 17 us
period of the rising or falling edge of the waveform. During each of these
displays, a MARKER is activated to display both power amplitude and relative
time. See Figure 310,

GATED US CELLULAR
POWER CONTROL. oure: RATE SET 1
OUTPUT oML
oBENLOSR LA
TIME RESPNS )
. /\W/\ "
§ pisPLaY
4.8
RISING
EBGE
488
BANEMUIR FALLING
Ut as0 MEAN OUTPUT coGE
20.34Bm
B [RALIR -T8.0 10T
QUT PUT G o MARKER e B [POmER
_— / -0.0dB vl
GATED -
= 2% Sus L“ MA.’;KEE
300 o U
o 200 aon [ acn P e D eE
e ecsmmacctosane e T O

Figure 3-10: Gated output (full display)
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For a more detailed view of the segment illustrated in Figure 3—10, press the
RISING EDGE or FALLING EDGE softkey. The details of the rising and falling
edges are displayed as shown in Figure 3-11.

GATED LE CELLLLAR
POWER CONTROL 353, ST
PEN LOOE ”/‘\da
TIME RESPNE
0.3 3 /___M"“’ FLL
bEPLRY
40 /
RISING
iy EDGE
4130 4
SHRERELINE i FRLUMNG
o 1501 f MEAN OUTPUT £ose
MAX MU j 20.3dBm -TES |roraL
ouTeLT 0 MARKER dBm 1PoWER
GATED 8 - 5148 v
joureut 4.tus ?
et S §Gmn
] s 2 ¢ 20 T !ow oFF
i !
GATED US CELLLLAR
POWER CONTROL Sie2, B
OPEKLOCR s o
TIME RESPNS i
10 M 5L
i D PLLY
4.0 \
RISING
EDGE
10.0
RAMERLIEA FALLING
auTeLT 450 MEAN QUTPUT EBGE
MBI 20.3dBm | ! -75.0 j1oTAL
ouTPUT 200 MARKER \ dBm [PORER
a 1.2dB N\
Gaten a5 )
“ 1236.5us M
00 - -t oRp
200 1220 1240 1260 1280 %’slao ANt OFF
.
Figure 3-11: GATED OUTPUT {rising edge and falling edge)
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Receiver Quality  Use this sofikey to set up tests of the performance of the mobile receiver. Two
modes of operation are available: continuous mode or single shot mode (see
Figure 3—12). You can toggle between the modes by pressing the upper left
softkey. When you select the continuous mode, you can press the softkey for the

BS Signal or Environmental parameter you want to change and vary the value by
using the VAR control.

cnacsor | RECENVER QUALITY  sswsmwvery CONTINUOUS RATE SET 1

] COMA

. . " AR PPALINE
FER: 0.80% 0.50% lren
ovnasc | FRAME ERRORS: ‘ BS SIGNAL TOTAL
RANGE -105.0 dBm  cowes

FRAMES TRANSMITTED: 1000 +

FER is computed over the Interval
of the most recent 1000 frames,

A56 4B ove

DE QD OF

PILOT
TRAFFIC GH i'fo change a test's FER "Interval" | SO dBE |ievee
o lor "Auto Step™, press “CONFIG". | ENVIRGNMENT J e
SIGNAL LVt LEVEL

[DATA RATE: FULL )

USER 25 CARRIER
BEFINED 1 OFF | oea orreer
USER A restart occurs autematically if
DEFINGD 2 a configuration item is changed.

S o |  RECENER QUALITY  sensmvay SINGLE SHOT Lﬁﬁ;asﬁl'?R

CDME

FER: EXEDY || MAXIMUM FER: 0.50%
DYNAMIC FRAME ERRORS: m BS SIGNAL
RANGE
FRAMES TRANSMITTED: 375 | TOTAL POWER: 1050 dBm
CONFIDENCE LEVEL: 95.0% TRAEEIC LEVEL: 5.6 0B
il DURATION 20 : PILOT LEVEL: 708
I
CURRENT [ 100¢ frames ENVIRONMENT
SIGHNAL L¥L :
([paTA RATE: FULL ] AWGN LEVEL: OFF
USER
JEFHED T BS CARR FREG OFFSET: OFF
usER For access to test configurations, !
DEFINES 2 press the hardkey “CONFIG". i

Figure 3-12: RECEIVER QUALITY menus

In continuous mode, the tester continuously performs the receiver quality test
and displays the frame error rate over the interval of the most recent number of
frames. You can set this frame error rate interval (CONTINUOQUS INTERVAL)
in the configuration menu (see Figure 3-13). If the FER exceeds the maximum
FER limit, the FER is displayed in inverse video (white on black), but the test
does not stop. the frame errors are also displayed in reverse video if they exceed
the aumber delimited by the selelcted maximum FER and continuous level.
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When you select the single shot mode, the tester will stop the receiver quality
test under the following conditions:

® If you have the auto stop function turned off, the test stops when the number
of frames that you set (single shot duration) is reached.

®  If you have the auto stop function turned on, the test stops when one of the
following conditions occurs:

® The confidence level that you set is reached,

& The frame errors reach the maximum limit that you set.

® The number of frames that you set (single shot duration) is reached.

Receiver Quality Configuration Menu. While in a receiver quality test menu, you
can press the CONFIG hardkey to display the configaration menu for that
particular test (see Figure 3-13).

RECEIVER QUALITY CONFIG  sensmwmry

SO

SHNGLE SHOT
BURATION

CONFIDENGE
LEVEL

CONTINUOUS
INTERWAL

1000 frames 20s

35.0% { Probability that final
i FER will be zcceptable.

]

1080 frames

DATA
RATE

AUTO
STOP

“Centinuous interval™, the number
of most recent frames used to
compute the Contireus mode FER.

FULL Stops when Single Shot
Frame Errors exceed max,
3G o jor when Confidence Level

is surpassed.

Q.5%

A L
FER

BS SIGNAL

~195.048m

<15.64B

-7.0dB

TOTAL
POWER

TRAFFIG
LEVEL

PILOT
LEVEL

ENVIRONMENT

OFF

OFF

ARG
LEVEL

88 CARRIER
FREQ OFFSET

REFALLTS

Figure 3—13: SENSITIVITY configuration menu

You can use the configuration menu to set the following parameters for the
receiver quality tests:

®  Single shot duration. Press the SINGLE SHOT DURATION softkey to set
the the number of frames that are tested. This parameter is used when you
perform a reciever quality test in the single shot mode. The test stops when
the number of frames that you set is reached.
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m  Confidence level. Press the CONFIDENCE LEVEL softkey to set the level
of confidence to which you want to test. The tester uses this parameter when
you have selected the single shot mode of operation, and you have turned on
the auto stop function. If the frame errors do not exceed the maximum, the
tester will execute the test until the probability of an acceptable frame error
rate reaches the confidence level that you set. At this time, the tester will
stop the test. (If the confidence level is not reached, the test stops when the
single shot duration is reached.)

Use of the confidence level allows a manufacturer to improve the throughput
of a test station by running the receiver quality test only long enough to
obtain the desired confidence level.

® Continuous Interval. Press the CONTINUGUS INTERVAL softkey to set the
number of frames that you want the tester to use to compute the frame error
rate for the continuous mode.

®  Data rate. Press the DATA RATE softkey to set the traffic channel data rate.
The selections for the data rate are: FULL, HALF, QUARTER, or EIGHTH.

®  Aunto stop. Press the AUTO STOP softkey to toggle the auto stop function on
or off. When auto stop is on, the tester performs a single shot receiver quality
test until the number of frames that you set (single shot duration) is reached
or until one of two conditions occurs:

®  The confidence level that you set is reached.
#  The frame errors reach the maximum limit that you set.

®  Maximum frame error rate. Press the MAXIMUM FER softkey to set the
maximum frame error rate. the frame error rate is the percentage bad frames
with respect to the total number of frames tested. The maximum frame error
rate is the frame error rate limit used to control the inverse video display of
the FER and the FRAME ERRORS fields. For example, in Figure 3—13 the
maximum frame erTor rate is set to 0.5%. The single shot duration is 1000
frames. Therefore, the maximum number of frame errors is 5.

s Total power. Press the TOTAL POWER softkey to set the transmitted power.

m  Traffic level. Press the TRAFFIC LEVEL softkey to adjust the level of the
forward traffic channel in the forward CDMA channel.
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NOTE. The TRAFFIC LEVEL softkey specifies the the FULL rate traffic channel
level. When the data rate is set to HALFE, the actual traffic channel level is 3 dB
less than the indicated setting. When the data rate is set to QUARTER, the
acrual traffic channel level is 6 dB less than the indicated setting. When the data
rate is set 1o EIGHTH, the actual traffic channel level is 9 dB less than the
indicated setting.

m  Pilot level. Press the PILOT LEVEL softkey to adjust the level of the pilot
channel in the forward CDMA channel.

®  Additive white gaussian noise level. This option provides additional noise to
more closely simulate actual operating conditions. The tester displays the
AWGN LEVEL softkey when the optional AWGN system is installed. Press
the AWGN LEVEL softkey to adjust the level of the AWGN generator. Press
the ON or OFF hardkeys to turn the AWGN generator on or off.

NOTE. The rotal outpur power of the tester is the sum of the Forward CDMA
signal plus the AWGN signal. When the Forward CDMA signal is within 10 dB
of its maximum power output, the AWGN signal is turned off. Once the Forward
CDMA signal is no longer within 10 dB of its maximum power, the AWGN signal
level may be set to a new value.

®  Base station carrier frequency offset. Press the BS CARRIER FREQ
OFFSET softkey to enter the frequency offset by which you want to shift the
base station carrier. This allows you to test if the mobile station tracks the
base station frequency.

®  Defaults. Press the DEFAULTS softkey to set all the parameters to their
preset conditions (typically, the default values are based on IS-98 specifica-
tions).

NOTE. The ENVIRONMENT region is present only if the Additive White
Gaussian Noise option is installed. This option provides additional noise to more
closely simulate actual operating conditions.

Transmitter Quality  Use this softkey to test the mobile station transmitter quality. Three sets of tests
are performed by default;

& Carrier feedthrough and 1/Q) imbalance
B Carrier frequency error and transmit time error

®  Waveform quality

CMD 80 Digital Radiocommunication Tester 3-19
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One additional test can be selected by pressing one of the following softkeys:
B Phase Error

®  Magnitude Error

®m  Error Vector Magnitude

When you press the softkey associated with a particular test, the graphical output
and the first two lines of the numeric results output change to reflect the results
of that test. Figure 3-14 shows a typical display for the PHASE ERROR test.
This measurement is performed at the FULL data rate.

TRANSMITTER QUALITY ruaseerror S 3ot

COMA

RPN VN VN SN se o, |
g NS dBm |PosER
- T4 tearne
° Py o di} | LEVEL
' CURRENT AVERAGE WAY /MIN 7.0 [mmor
e uow Phase Error (Peak) -98° . 53¢ "4 e
Phase Error (RMS): 35° 32° 45°
ERR YECTOR Carrler Feedthroughe -503dB ~49.348 -45.3dB OFF [RWoH
MAGNTUDE 1¢ Gimbatance: -41.208 -38.248 -36.44B FEVEL
Carrier Freq Emor: + 10z OFF |88 cARRER
Transmit Time Errorn -P.lus + Btus -03us EREG OFFSET
Wavefortn Quality: 0.850 0558
(M5 CARRIER FREQ EXPECTED: 833.490000MHz
Figure 3~14: TRANSMITTER QUALITY menu
The tester displays “—" when it is not able to make a valid measurement of the

input signal.
You can use this menu to set the following parameters:

®  Total Power. Press the TOTAL POWER softkey to enable the VAR control
to set the tester default total power output level. You can also set the default
total power using the CDMA BS SIGNAL CNFG softkey in any other menu
page.

®  Traffic level. Press the TRAFFIC LEVEL softkey to adjust the level of the
forward traffic channel in the forward CDMA channel. Press the ON or OFF
hardkeys to turn the forward traffic signal on and off. This sets the power for
a FULL rate traffic channel.
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If a data rate other than FULL is used, the actual test traffic level must be
determined using the following table:

Rate Correction
FULL 0dB

HALF -3dB
QUARTER -6dB
EIGHTH -8d8

Real level = displayed + correction.

®  Pilot Level. Press the PILOT LEVEL softkey to adjust the level of the pilot
channel in the forward CDMA channel. Press the ON or OFF hardkeys to
turn the pilot signal on and off.

®  AWGN level. The AWGN LEVEL softkey is available when the optional
AWGN system is installed. Press this softkey to adjust the amount of power
that the AWGN system contributes to the ACTUAL BS TOTAL POWER.
The tester displays the power level as a ratio of the AWGN power to the
NOMINAL BS TOTAL POWER. The power range is —20 dB to +6 dB:
however, the system is disabled when NOMINAL BS TOTAL POWER is
within 10 dB of the tester’s maximum power output. The maximum output
level depends on which RF connections are in use and the attenuation/gain
settings for the connector in use.

W Base station carrier frequency offset. Press the BS CARRIER FREQ
OFFSET softkey to enter the frequency offset by which you want to shift the
base station carrier. This allows you to test if the mobile station tracks the
base station frequency.

CDMA BS SIGNAL CNFG  Press the CDMA BS SIGNAL CNFG softkey to display the main configuration
menu for the call established state. You can use this menu to set the following
parameters:

m  Total Power. Press the TOTAL POWER softkey to enable the VAR control
to set the tester default total power output level. You can also set the default
total power using the CDMA BS SIGNAL CNFG softkey in any other menu
page.

m  Traffic level. Press the TRAFFIC LEVEL softkey to adjust the level of the
forward traffic channel in the forward CDMA channel. Press the ON or OFF
hardkeys to turn the forward traffic signal on and off. This sets the power for
a FULL rate traffic channel.

CMD 80 Digital Radiocommunication Tester 3-21

www.valuetronics.com




CDMA Measurements

If a data rate other than FULL is used, the actual test traffic level must be
determined using the following table:

Rate Correction
FULL 0dB

HALF -3dB
QUARTER -6 dB
EIGHTH -9dB

Real level = displayed + correction,

®  Paging level. Press the PAGING LEVEL softkey to adjust the ievel of the
paging channel in the forward CDMA channel. Press the ON or OFF
hardkeys to turn the paging signal on and off,

& Sync level. Press the SYNC LEVEL sofkey to adjust the level of the sync
channel in the forward CDMA channel. Press the ON or OFF hardkeys to
turn the sync signal on and off.

®  Pilot Level. Press the PILOT LEVEL softkey to adjust the level of the pilot
channel in the forward CDMA channel. Press the ON or OFF hardkeys to
turn the pilot signal on and off.

Total Power  This softkey enables the VAR control to set the tester default total power
output level. You can also set the default total power using the CDMA BS
SIGNAL CNFG softkey in any other menu page.

NOTE. The total power setting is the system default level unless overridden by a
test. For example: the receiver sensitivity test overrides the total power value
with the parameters established for the receiver sensitivity test. This is also true
Jor the traffic level, page level, sync level and pilot level.

Implicit Handoff Functions

Four functions within the MS LOOPBACK and VOICE LOOPBACK modes
initiate a hard handoff whenever you change their settings:

m  RF Channel
®  Traffic Channel
| Frame Offset

® PN Offset
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RF Channel

Traffic Channel

Frame Offset

PN Offset

CDMA MODULE TEST

CMD 80 Digital Radiocommuni

www.valuetronics.com

Use these softkeys to switch to new settings through the use of a hard handoff.
After selecting a key, use the keypad to change the value. The VAR control is not
active for these selections.

You can set the RF channel to one of the following RF channels:
m IS Cellular: 1 to 799, 990 to 1023

B Japan Cellular: O to 1199

m PCS:0to 1199

®  Korean PCS: 010 1300

You can make any number of changes; however, when the call is released, the
tester resumes operation on the RF channel specified in the main base station
configuration.

NOTE. You can change the RF channel only during the call established state or
when using the CDMA BS SIGNAL CNFG menu described on page 3-31.

You can set the traffic channel to values 2 through 31 and 33 through 63,
imnclusive.

You can set the frame offset to any value between 0 and 15, inclusive.

You can set the PN offset to any value between 0 and 511, inclusive. This new
PN offset becomes the PN offset of the tester for the current and subsequent
calls.

NOTE. You can change the PN offset only during the call established state or
when using the CDMA BS SIGNAL CNFG described on page 3-31.

The module test feature supports testing the-components of a mobile station
before it is capable of completing a call. The module test feature provides
CDMA signals and measures the output power and waveform quality; the tester
can perform these tests without the mobile station having call-processing
capability installed.
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The tester ignores the information content of the reverse link while in the
Module Test mode. The tester forward link can contain a pilot, sync, paging,
forward traffic, and five OCNS channels; you can individually set or disable the
relative power of these signals. The Module Test mode also supports the optional
AWGN signal injection.

In the Module Test mode, you can set the baseline output power using the
NOMINAL BS OUTPUT POWER softkey. The ACTUAIL BS TOTAL POWER
display indicates the same value set by the NOMINAL BS OUTPUT POWER
when all of the CDMA channels are enabled. If a CDMA channel is disabled, the
ACTUAL BS TOTAL POWER display is reduced by the amount contributed by
the CDMA channel. The individual CDMA and AWGN channel levels remain
constant when other channels are enabled or disabled.

The AWGN system adds energy to the ACTUAL BS TOTAL POWER display;
however, the tester disables the AWGN when the NOMINAL BS TOTAL
POWER is within 10 dB of the maximum output level of the tester.

The maximum output level depends on which RF connections are in use and the
attenuation/gain settings for the connector in use.

U3 CELLULAR

ARDITIONAL
ME RS LREMENT CDMA MODULE TEST RATE SET 1
M POWER M5 POWER | |ACTUAL BS TOTAL POWER NOMINAL BS
SeECTED -3.5dBm R [ 745 dBm 1 B9.8dBM |10 rouen
MS POWER v - TRAFFIC
GONPROL AR OPEN LOOP (DATA RATE: QUARTER] -6.0dB |
"Nominal” s the BS A20dE | PAING
Total Power when ai N LEVEL
MS TRANSMITTER QUALITY. the channels ate
CARRIER FEEDTHROUGH: 503d8| || tumed ON. OFF |%
11 Q IMBALANCE: A1.2408| || "Actual” varles from _
CARRIER FREQ ERROR “NomIna” as channels P
TRANSMIT TIME ERROR D.1us | || &e turned OFF. ik LEVEL
WAVEFORM QUALITY: 0.951

1.6 4B | OFF oo

Press “CONFIGT Tor! | 1Adding AWGON iIncreases
more BS Conlgs, Actisal BS Total Power.

OF F PAUFEN

85 RF CHAN 283 LEVEL

Figure 3-15: CDMA MOBULE TEST menu

Additional Measurement  Use this softkey to perform voltage and current measurements using the front
panel connections on the tester.
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MS Power Expected

MS Power Control

Transmitter Quality

BS RF Channel

Nominal BS Total Power

Traffic Leve!

Paging Leve!

Use this softkey set a value for the expected MS power when the MS POWER
CONTROL is set to MANUAL. This softkey disappears when MS POWER
CONTROL is set to “Open Loop.” Under this state, the expected MS power,
calculated according to the open loop power control algorithm, is displayed in a
rounded information box, The MS POWER display reads LOW or QVL
{overload) when the power level of the mobile station is above or below the
measurement window.

Use this softkey to select how the expected power of the mobile station i s
calculated. The MANUAL mode uses the power level set when you press the
MS POWER EXPECTED softkey. The OPEN LOOP mode uses the open loop
power estimate based on the current network selection and the NOMINAL BS
TOTAL POWER setting.

The tester cannot perform carrier frequency error, transmit time error, and
waveform quality measurements unless the input CDMA signal is synchronized
to the tester. Refer to Transmitter Quality on page 3-19.

Use this softkey to set the operating channel. The Module Test mode shifts
immediately to the new channel without performing any handoff operation.

Use this softkey to set the nominal output power of the tester. The choice of RF
connector and the external attenuation or gain settings limit the output power.
Press the ON or OFF hardkeys to turn the output signal on and off.

Use this softkey to adjust the level of the forward traffic channel in the forward
CDMA channel. Press the ON or OFF hardkeys to turn the forward traffic signal
on and off. This sets the power for a FULL rate traffic channel.

If a data rate other than FULL is used, the actual test traffic level must be
determined using the following table:

Rate Correction
FULL 0dB

HALF -3dB
QUARTER -5d8
EIGHTH -9dB

Real level = displayed + correction.

Use this softkey to adjust the level of the paging channel in the forward CDMA
channel. Press the ON or OFF hardkeys to turn the paging signal on and off.
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Sync Level

Pilot Level

OCNS

AWGN Level

Module Test Configuration
Menu

3~26

Use this softkey to adjust the level of the sync channel in the forward CDMA
channel. Press the ON or OFF hardkeys to turn the sync signal on and off.

Use this softkey to adjust the ievel of the pilot channel in the forward CDMA
channel. Press the ON or OFF hardkeys to turn the pilot signal on and off.

Press this softkey to enable or disable the Orthogonal Channel Noise Simulator
(OCNS). The OCNS adds power along with the sum of the data, traffic, paging,
sync, and pilot levels so that their sum equals the NOMINAL BS TOTAL
POWER. The tester displays the OCNS power level when it displays the softkey
AUTO selection,

The tester displays this softkey when the optional AWGN system is installed.
Press this softkey to adjust the amount of power that the AWGN system
contributes to the ACTUAL BS TOTAL POWER. The tester displays the power
level as a ratio of the AWGN power to the NOMINAL BS TOTAL POWER. The
power range is —20 dB to +6 dB; however, the system is disabled when
NOMINAL BS TOTAL POWER is within 10 dB of the tester’s maximum power
output. The maximum output level depends on which RF connections are in use
and the attenuation/gain settings for the connector in use.

Access the menu shown in Figure 316 by pressing the CONFIG hardkey while
in the Module Test mode. You can also access the menu by pressing the Module
Test softkey in the Configuration menu.

CDMA MODULE TEST CONFIGURATION
M3 POWER | s 0 ap RESULT LIMITS @ PARAMETERS o |FM
TOLERANCE . OFFSET
CARRIER TREFFIC
FEEDTHRL) 40,045 BS Signal 45 CHANNEE
1a FRAME
IMBALANGE S0.6d5 - 0 OFFSET
CARRIER i 2ATE
treq erron | 300HZ IMASENTR  RaTesET2 (15K [
TRAMEMIT DATA
The error | 1OUS QUARTER |22
WAVEFGRI POWER
N Sdd . HOLD
QLALITY Vaises established In this menu are | CONTROL BITS
only applicable to0 the Module Test |
RHEFAILATS

Figure 3~16: CDMA MODULE TEST CONFIGURATION menu
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MS Power Tolerance, Press this softkey to set the tolerance for the MS Power
Expected. The tester displays the MS Power value in reverse video when it
differs from the MS Power Expected by a value greater than this amount.

Carrier Feedthru. Press this softkey to set the carrier feedthrough limit. The tester
displays the carrier feedthrough value in reverse video when the value exceeds
this fimit.

V@ Imbalance. Press this softkey to set the I/Q imbalance limit. The tester
displays the /Q imbalance value in reverse video when the value exceeds this
limit.

Carrier Freq Error, Press this softkey to set the carrier frequency error limit. The
tester displays the error value in reverse video when the value exceeds this limit.

Transmit Time Error. Press this softkey to set the transmit time error limit. The
tester displays the error value in reverse video when the value exceeds this limit.

Waveform Quality. Press this softkey to set the waveform quality limit. The tester
displays the error value in reverse video when the value is less than this limit.

PN Offset. Press this softkey to set the PN offset to a value between 0 and 511.
Changing the PN offset changes the timing of the pilot channel, the timing and
contents of the sync channel message, and the long code mask of the paging
channel.

Traffic Channel. Press this softkey 1o set the traffic channel to a value between 2
and 31 or 33 and 63. The tester automatically shifts an OCNS channel if channel
conflicts occur. Changing this value immediately changes the traffic channel, snf
no handoff is performed. Refer to page 3-26 for more information on OCNS
channels

Frame Offset. Press this softkey to set the frame offset to a value between O and
15 (inclusive). Changing this value immediately changes the traffic channel
timing, and no handoff is performed.

Rate Set. Press this softkey to set the rate that data is generated for the traffic
channel. This softkey requires that option B14 (Rate Set 2) be installed.
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Data Rate. Press this softkey to set the traffic channel data rate. Select one of the
following rates: FULL, HALF, QUARTER, or EIGHTH. Selecting a rate other
than FULL reduces the power contributed to the actual BS total power. Refer to
Traffic Level on page 3-25.

Power Control Bits. Press this softkey to select the power control bit mode. The
HOLD mode sends alternating up/down power control bits. The ALL DOWN
mode forces the power control bits to the down state. The ALL UP mode forces
the power control bits to the up state. The RANGE TEST mode sends eight
frames of UP power bits followed by eight frames of DOWN power bits. For
example, the RANGE TEST mode sends 128 bits in each direction at the FULL
rate, and 16 bits in each direction at the EIGHTH rate. OFF disables the power
control bits, and the bits are not sent to the mobile station.

Defaults. Press this softkey to set the module test parameters to their default
settings. This softkey does not affect any other parameters or modes.

NETWORK

Press the NETWORK softkey to select the network for the mobile phone you are
testing. The tester does not display this softkey and its associated field if it can
test only one network. Instead, the tester displays the network information in a
rounded box below the text CMD 80.

CONFIG MENU

Press the CONFIG MENU softkey to display the CONFIGURATION MENU
shown in Figure 3~17. You can use this menu to configure parameters for the
tester.
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CDMA MANUAL TEST

CDMA MODULE TEST

CONFIGURATION MENU
come cous BS
MANLEL TEST SIGNAL ONF G
LTt
MODULE TEST
GPIE / 1EG
2 | apoRess
PRINTER
REFERENCE
JT\MFNGN OTHER
RF CONNECT i
JEXTATTEMN CRTHONS

Figure 3~17: Configuration menu

Press the appropriate key for the specific item you want to configure. Some
items contain submenus (see Figure 3—18). Each of the softkeys is described in
the following section.

COMA MANUAL TEST STANDBY POWER
CDMA MODULE TEST POWER CONTROL OPEN LOOP TIME RESPNS
ANALOG MANUAL TEST* RECEIVER QUALITY —my MINMUM SUSTEUT
ANALOG MODULE TEST* TRANSMITTER QUALITY MAXINUN QUTPUT
REFERENCETIMING GATED QUTRUT
AF CONNECT/EXT ATTEN
CDMA BS SIGNAL CNFG
;‘;ﬁ%;gs SIGNAL CNFG* CDMA BS PARAMETERS
OPTIONS DYNAMIC RANGE
DEMOD OF TRAFFIG CH
CURRENT SIGNAL LVL
USER DEFINED 1
USER DEFINED 2

* This selection is availabie only if Option 17 (Analog Mode; is installed in the tester; refer to CONFIG MENU
in Analog Measurements on page 3-64 for more information.

Figure 3-18; CONFIGURATION MENU (CDMA) structure

This softkey displays a selection of test configuration menus. You can use these
menus to establish the parameters for those tests done while in the CDMA
Manual Test mode.

Press this softkey to display the menu that is used to set the parameters for the
CDMA Module Test maode,
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ANALOG MANUAL TEST  The tester displays this selection only if you have Option 17 (Analog Mode)
installed in your instrument. For the menu structure and discussion of the Analog
Manual Test mode, refer to Analog Measurements on page 3-35.

REFERENCE/TIMING  This softkey displays a menu to select the timing reference mnput and output
sources (see Figure 3-19). The instrament uses either its internal reference or an
external reference that you connect to the REF IN connector on the rear panel.
You can use 1 MHz, 2 MHz, 5 MHz, or 10 MHz inputs as external references.

REFERENCE / TIMING

FREQUENCY REFERENCE THANG SIGHALS
seurce EXTERNAL @REF N 14Hz | 451520z SYSTEM CLOCK |3 ner our 2
arer our 1 | REF IN PASSTHROUGH 1MH: | SYSTEM CLOCK = 196608MHz # 4 |Tolo- =™
FREQ REF THAMNG S1G
DEFAULTS DEFAULTS

Figure 3-19: Reference/Timing menu

The REF OUT 1 connector on the rear panel provides either the internal
oscillator signal or a feedthrough signal from the REF IN connector. The
REF OUT 2 connector provides the following signals:

®  PP2S (pulse per 2 seconds)
®  Super frame

m  Paging frame

®  Sync frame

»  Power control frame

m  System clock

The 19.6608 MHz system clock can be divided by 1 to 1024 to synthesize a
custom frequency.
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RF CONNECT/EXT ATTEN

CDMA BS SIGNAL CNFG

This softkey displays a menu to select the front-panel RF IN/OUT connectors

and external attenuation for your test setup (see Figure 3-20). Use the softkeys
on the left of the display to select the input and output connectors, and use the

softkeys on the right to select the external attenuation.

RF CONNECTOR / EXTERNAL ATTENUATION

RF CONNECTOR IN USE
Moy |BF ATEN

GERL T RF N7 OUT 8

Total RF Out Atten: | B 7Ot
= @ . 24048 3 RE OUT
! RF 02 © 4048 | perert

EXTERNAL ATTENUATION

RF IN2 RF QUT2

FF R
I RFOUT

e EXT ATTEN
¢ RF oUT2 008 o e

EXT ATTEN

60dB | )i

Figure 3-20: RF CONNECTOR/EXTERNAL ATTENUATION menu

This softkey displays the configuration menu where you can define the compo-
nents of the base-station signal. These include the levels of the pilot, sync and
paging channels, and other components, such as traffic channel and frame offset.
You can use this menu to specify the default RF channel.

NOTE. The level sertings set in the CDMA BS SIGNAL CONFIGURATION menu
are the system defauls levels unless overridden by a test. For example, the
recelbver sensitivity test overrides the traffic and pilot level values with the
parameters established for the receiver sensitivity test.

CDMA BS PARAMETERS. This softkey displays a submenu of the CDMA BS
SIGNAL CONFIGURATION MENU. You can use this menu to specify
parameters for the simulated base station {default values are availabie).

Press the CDMA BS PARAMETERS softkey to display the CDMA BS
PARAMETERS CONFIGURATION menu.
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If you have selected US Cellular or PCS (upbanded 1S-95) as the network, vou
can select one of the following protocols from the CDMA BS PARAMETERS
CONFIGURATION menu:

s PROTOCOL REVISION 1 (IS-95)
a  PROTOCOL REVISION 2 (IS-95A)
B PROTOCOL REVISION 3 (TSB-74)

You can also select the mobile identification type. Press the MOBILE ID TYPE
softkey to select either the MIN or IMSI. The mobile ID provides the tester with
the necessary information so that you can use the CALL TO MOBILE softkey in
the MS UNREGISTERED menu (refer to page 3-7). The MOBILE 1D TYPE
specifies the format of the mobile ID as either Mobile Identification Number
(MIN) or International Mobile Station Identification (IMSI}.

NOTE. The tester requires either a MIN or an IMSI mobile identification type.
For some protocol revisions, you can choose either a MIN or an IMSI mobile ID.
For other protocol revisions, a choice of mobile 1D is nor available. In these
cases, the tester does not display the MOBILE ID TYPE softkey. Instead, the
tester displays the mobile ID type in a rounded box below the protocol revision
field.

ANALOG BS SIGNAL  The tester displays this softkey only if you have Option 17 (Analog Mode)
CNFG installed. For the menu structure and discussion of the ANALOG BS SIGNAL
CNFG softkey, refer to ANALOG BS SIGNAL CNFG on page 3-80.

GPIB/IEC ADDRESS  Use this softkey to set the GPIB/IEC address for the tester.

PRINTER  This softkey allows you to specify the type of printer connected to the rear panel
printer port (see Figure 3-21). Refer to Figure 2-5, item 7, on page 27 for the
location of the printer port.
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PRINTER CONFIGURATION

PRINTER EPSON RX SERIES

TYPE

Figure 3-21: PRINTER CONFIGURATION menu

OTHER  Press the OTHER softkey to display the OTHER CONFIGURATIONS menu
(see Figure 3-22). You can use this menu to do the following:

™ Turn on the key click function, which produces an audible click each time
you press a hardkey

% ‘Turn on the acoustic warnings function, which produces a beep if you
attempt to perform an illegal action

& Set the date

® Set the time

OTHER CONFIGURATIONS

rev cuck | @Y OFF MIVLDD.YY 102198 |oast
ACOUSTIC
warenies | B OFF HH.MM.SS 133547 | mae

The system date and
time will take effect
at the next power-p.

Figure 3-22: OTHER CONFIGURATIONS menu
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OPTIONS  This softkey displays the list of options that are installed in your tester. Options

that are installed are indicated by a check mark (») in their fields. See Fig-
ure 3-23.

You can use the CODE softkey in the options menu to enable firmware options.
Contact your sales representative for details.

Digitat Radiocommunication Tester CMD 80

SOFTWARE VERSION:  V2.00, 193196

INSTALLED OPTIONS:
] GMRBS  OXCO REFERENGE CSGULATOR {1 CMD-EBZ MEMORY CARD MTERFACE
] CMD814 RATE SET 2 [13K) o CMD-ES1  AWMGH GENERATOR
] CHMOBS  MULTE REFEREHCE FREQUENCY ST o CMD-ES2  AMES
] CMDBS0  ADAFTOR FOR GMI-E6. OFTIOHS 41 CMO-KE  US CELLULAR
/] CMDBET IEEE 488 DUS MTERFADE w5 MO FOS

LOGE
MNUMBER

Figure 3-23: Options display
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This subsection describes the analog tests that the CMD 80 Digital Radiocom-
munication Tester can perform on analog mobile radiotelephones when
Option 17 (Analog Mode) is installed in the tester.

NOTE. The following menus and operations are available only if vou have
Option 17 {Analog Mode) installed in your tester.

Using the Home Menu

After power on, the tester displays the home menu (see Figure 3-24). You can
press the MENU HOME front-panel key to return to this menu at any time. You
can use the softkeys in this menu to select from a number of main topics.

e res Digital S
P v Radiocommunication
Tester
NETWORK Us CELLULAR
Figure 3-24: Home menu display
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Some of the menu selections have several levels of submenus associated with
them. Figure 3-25 shows the analog menu structure for the tester. This subsec-
tion contains a description of each of these softkeys.

MENU HOME ——————— ADDITIONAL MEASUREMENT
COMA MANUAL TEST*
CDMA MODULE TEST*
mﬁgg mg’;ﬁﬁé %g T MS UNREGISTERED ————————— ADDITIONAL MEASUREMENT
NETWORK l ANALOG BS SIGNAL CNFG
CONFIG MENUT MS REGISTERED ————————— ADDITIONAL MEASUREMENT
ANALOG BS SIGNAL CNFG
CALL TO MOBILE
~—— ADDITIONAL MEASUREMENT
RECEIVER QUALITY e SENSTIVITY
TRANSMITTER QUALITY HUM/NOISE
ANALOG BS SIGNAL ONFG HARMONIC DISTORTION
AUDIO FREQ RESPONSE
HUM/NOISE
MOD NOISE DISTORTION
AUDIO FREQ RESPONSE
MODULATION LIMITING

* This menu selection is for CDMA measurements; refer to Figure 3-2 on page 34 for the  CDMA MANUAL TEST menu structure.
1 Refer to Figure 3-52 on page 3-85 for a listing of the submenus for the CONFIG MENL),

Figure 3-25: Analog test menu structure

ADDITIONAL MEASUREMENT

Press the ADDITIONAL MEASUREMENT softkey to display the ADDITION-
AL MEASUREMENTS menu (see Figure 3-26). Using the selections in this
menuy, you can take conventional measurements, such as measuring the voltage
across the battery terminals of the mobile radiotelephone and the current level,
The following measurements are available:

& DC voltage
B Average DC current
8 Maximum cuent

8 Minimum cuarrent
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ADDITIONAL MEASUREMENTS
v |

Figure 3-26: ADDITIONAL MEASUREMENTS menu

CDMA MANUAL TEST

This menu selection is for CDMA measurements; refer to Figure 3-2 on
page 3—4 for the CDMA MANUAL TEST menu structure.

CDMA MODULE TEST

Use this menu selection when taking CDMA measurements. Refer to CDMA
MODULE TEST on page 3-23 for more information.

ANALOG MANUAL TEST

NOTE. The tester displays the ANALOG MANUAL TEST softkey only if you have
the US CELLULAR network selected (refer to NETWORK on page 3-64).

This softkey displays the menu used to perform measurements on the analog
mobile station. Selecting this test initiates a sequence composed of three states:

m  Initialization
8 Idle/Access
m  Call established

During each of these states various tests can be made. The states and related tests
are described in the following topics.
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initialization  The first stage of the manual test is the initialization state, which you start by
pressing the ANALOG MANUAL TEST softkey. During the initialization state,
the tester establishes contact with the mobile station and enables the output
power from the tester. Figure 3-27 shows the display during this state.

vl ANALOG MANUAL TEST s unresisterep |

MS SIGNAL BS SIGNAL ANALOG BS
STANDBY POWER: 3.6 dBm iTOTAL POWER: £0.0dBm || FOWL OVG
[CONTROL CHANNEL: 333
ACCESS POWER: -7.8dBm| | SYSTEM: A

!] WAITING FOR MS REGISTRATION ”

Figure 3-27: Analog MS UNREGISTERED menu

There are two selections available from the MS UNREGISTERED menu. You
can select ADDITIONAL MEASUREMENT (see ADDITIONAL MEASURE-
MENT on page 3-36) or ANALOG BS SIGNAL CNFG.

Press the ANALOG BS SIGNAL CNFG softkey to display the menu shown in
Figure 3-28.

M5 UNREGISTERED
ANALOG BS SIGNAL CONFIGURATION "3 recmreren
500dBm | powen
N M5 Access Powar Expected: CONT RO
| CONTROL CHANNEL: 333 | { 5 o o 4 oo
VOIGE MS Power Expoctod:
GHANNEL 222 { 16.0&&3::: ] 5 ;ZE:E
[ The Yoice Channel will not become
E active until a2 call is established,
BAT
coLonceos | ? 60001z 20000z |20 TR
[ SYSTEM: A ] DEFALLTS

Figure 3-28: Analog MS UNREGISTERED OR REGISTERED menu
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You can set the following parameters in the ANALOG BS SIGNAL CONFIGU-
RATION menu:

®  Voice channel. The voice channel is the channel over which voice commu-
nications occur. Press the VOICE CHANNEL softkey to select 2 voice
channel.

B Supervisory audio tone color code. The SAT color code is used to identify
the base station with which the mobile phone is communicating. There are
three SAT color codes that correspond to the SAT frequencies:

SAT color code O 5970 Hz
SAT color code | 6000 Hz
SAT color code 2 6030 Hz

Press the SAT COLOR CODE softkey to select the SAT color code you
want.

m  Power. Press the POWER softkey to set the level of the base station
transmitter power.

®  Control mobile attenuation code. The control mobile attenuation code is 2
code sent by the base station to control the output power of the mobile phone
when the mobile station is operating on the control channel. Press the
CONTROL MAC softkey to select the control MAC you want.

™ Voice mobile attenuation code. The voice mobile attenuation code is a code
sent by the base station to control the output power for voice transmissions.
Press the VOICE MAC softkey to set the voice MAC parameter.

®  Suopervisory audio tone peak deviation. The supervisory audio tone deviation
is the amount of deviation that the base station uses to transmit the SAT to
the mobile station. Press the SAT PEAK DEVIATION softkey to set the
amount of deviation used.

= Defaults. Press the DEFAULTS softkey to set all the parameters to their
preset conditions (typically, the default values are based on 15-98 specifica-
tions).
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You can aiso press the CONFIG hardkey to display a configuration menu that is
dependent on the state of the call sequence. See Figure 3-29,

ANALOG MANUAL TEST CONFIG #s usrecisieren

STAMNDEY ANALGE BS
PONER SHEMNAL TNFG

Figure 3~29: MS UNREGISTERED configuration menu displayed by CONFIG
hardkey

Press the STANDBY POWER softkey to display the STANDBY POWER
CONFIGURATION menu. See Figure 3-30.

STANDBY POWER CONFIGURATION

RESULT LIMITS

. The Standhy Power
SOWER -61.0dBm Emust be tess than
1 thls vatue.

AN LG o

AUTO TEE oM Tast stops when Standby

sToP o Power limit is exceeded. DERALLTS

Figure 3-30: Analog STANDBY POWER CONFIGURATION menu
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ldlefAccess

While in the STANDBY POWER CONFIGURATION menu, you can do the
following:

m  Press the STANDBY POWER softkey to set the upper limit for the standby
power level. This is the output power level of the mobile station when the
transmitter is disabled.

B Press the AUTO STOP softkey to toggle the auto stop function on or off. If
the auto stop function is on, testing stops if the standby power limit is
exceeded.

®  Press the DEFAULTS softkey to set all the parameters to their preset
conditions (typically, the default values are based on 1S-98 specifications).

Press the ANALOG BS SIGNAL CNFG softkey to display the MS UNREGIS-
TERED OR REGISTERED menu for the base station signal configuration.
See Figure 328 on page 3-38.

Once the mobile station is powered on and registered, the tester enters the
idle/access state and displays the menu shown in Figure 3-31. The mobile
station information is displaved on the left side of the screen and base station
information on the right. You can press the CALL TO MOBILE softkey to
initiate a call to the mobile station, or you can place a call from the mobile
station by entering any telephone number on the mobile station and pressing
SEND.

VT CELLY LR

it ANALOG MANUAL TEST s recstened

5 SIGNAL BS SIGNAL analos B

STANUBY POWER: 45 6dim| | [TOTAL POWER: B0.0dBm | 3B cFs
CONTROL CHANNEL: 338
ACCESS POWER: [ _78dBm]| SYSTEM: A

MOBILE 1D: 1234567890121
SERIAL NUMBER: 1A2B3c4D || | For Mobiie Station Tests, Make A Calt| ¢, 1o
FOWER CLASS: 1]t [From The Mobile, Or Press oo | 2081 E

Figure 3-31: Analog MS REGISTERED menu

CMD 80 Digital Radiocommunication Tester 3-41

www.valuetronics.com




Analog Measurements

During the idle/access state, the following softkeys are available:

B ADDITIONAL MEASUREMENT. Refer to ADDITIONAL MEASURE-
MENT on page 3-36.

®  ANALOG BS SIGNAL CNFG. Refer to Figure 3~28 on page 3-38.
m  CALL TO MOBILE. Press this softkey to initiate the mobile station tests.

You can also press the CONFIG hardkey to display a configuration menu that is
dependent on the state of the call sequence. See Figure 3-32.

ANALOG MANUAL TEST CONFIG s reciseren

STANDEY
PORER

ANALOG BE
SIBNAL GNFG

PAGING
BURATION

18s

Figure 3-32: MS REGISTERED configuration menu displayed by CONFIG hardkey

Call Established ~ When you press the CALL TO MOBILE softkey and establish a call, the menu
shown i Figure 3-33 is displayed. For information about the ADDITIONAL
MEASUREMENT, RECEIVER QUALITY, TRANSMITTER QUALITY, and
ANALOG BS SIGNAL CNFG menu selections, refer to CALL ESTABLISHED
Menu Selections on page 3—45.

NOTE. The tester uses the following internal filters in determining the results in
the CALL ESTABLISHED menu:

B 50 Hz highpass

m /5 kHz lowpass

B SAT bandpass

m ST bandpass

w300 Hz 10 3000 Hz bandpass
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[123458783012045678901 23456789012 | OF Press e | Gatl

Figure 3~33: Analog CALL ESTABLISHED menu

NOTE. The tester will not display a value in the SAT FREQ ERROR and ST
FREQ ERROR fields if the deviation reading is less than 100 Hz,

In the BS SIGNAL side of the display, you can adjust the following parameters:

Power. Press the POWER softkey to set the level of the base station
transmitter power.

Voice mobile attenuation code. The voice mobile attenuation code is a code
sent by the base station to control the output power for voice transmissions,
Press the VOICE MAC softkey to set the voice MAC parameter.

Voice channel. The voice channel is the channel over which voice commu-

nications occur. Press the VOICE CHANNEL softkey to select a voice
channel.

SAT color code. The supervisory audio tones (SAT) are out-of-voice band
audio tones used for signaling. There are three assigned frequencies of

5970 Hz, 6000 Hz, and 6030 Hz with corresponding supervisory color codes
(SCC) of SCC O, SCC 1, and SCC 2, respectively. Press the SAT COLOR
CODE softkey to select the SAT color code that you want.

You can press the FORCE ST softkey to test the 10 kHz signaling tone. The
signaling tone is used for the following functions:

®  Handoff request. The signaling tone signals confirmation of a handover
request.
®  Flash request. The signaling tone is used as a flash request, which alerts the
base station that additional services will be requested.
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M Release. The signaling tone is used to alert the base station when the mobile
station terminates its call.

®  Confirmation of alert. After a mobile station is alerted (notified of a call), the
signal tone is sent via the return voice channel until the call is answered.

When you press the FORCE ST softkey, the signaling tone is sent for approxi-
mately 60 seconds and then the call is released. For efficiency, it is suggested
that you perform the signaling tone test as the last procedure in your test
sequence.

You can terminate a call by using one of two methods:

B You can release the call at the mobile station by hanging up the mohbile
phone (press END on the mobile station).

B You can press the RELEASE CALL softkey to simulate termination of the
call by the base station.

You can press the CONFIG hardkey to display a configuration menu that is
dependent on the state of the call sequence. See Figure 3-34.

wruns | ANALOG MANUAL TEST CONFIG 500"

ANK.OG BS
SIGNAL CNFG

RECEIVER
LTy

TRAMSMITTER
QALTY

Figure 3-34: Analog MAIN menu

You can use the selections in the MAIN menu to access the following configura-
tion menus:

w  RECEIVER QUALITY (refer to RECEIVER QUALITY on page 3-66)
E TRANSMITTER QUALITY (refer to TRANSMITTER QUALITY on

page 3-72)
®  ANALOG BS SIGNAL CNFG (refer to ANALOG BS SIGNAL CNFG on
page 3-61)
3-44 CMD 80 Digital Radiocommunication Tester

www.valuetronics.com




Analog Measurements

Press the GO TO RSLT LIMITS softkey to display the RESULT LIMITS menu
shown in Figure 3-35. You can use the selections in this menu to set the limit
values for the listed parameters.

s’ |ANALOG MANUAL TEST CONFIG “hLostousin

These Result Limits apply to
the measurements displaved in
the Call Established menw

CARE. FREQ
ERROR. RANGE

20B0H:z

TCTAL BEAK | g gpnny {Tmaa Peak Deviation rust nat ]

DEV MESIMLM exceed this Maxamum value.

Er;;gseﬂ?wsz tHz

:;;;: Rgizﬁs 200Hz | Target Peak Deviation: 281]0!-12]

crnon rance| T2

Z;ES(RDEZNGE BB0Hz [TZN'BEI Peak Deviation: aﬂﬂm'lz} DEFALLTS

Figure 3-35: ANALOG MANUAL TEST CONFIG: CALL ESTABLISHED: RESULTS
LIMITS menu

Press the DEFAULTS softkey to set all the parameters to their preset conditions
(typically, the default values are based on IS-98 specifications).

Press the GO TO MAIN softkey to return to the MAIN menu (see Figure 3-34).

You can press the MENU UP hardkey to return directly to the CALL ESTAB-
LISHED menu (see Figure 3-33 on page 3—43).

CALL ESTABLISHED Menu Selections

The following text describes each of the menu selections that are available in the
analog CALL ESTABLISHED menu (see Figure 3-33 on page 3—43).

ADDITIONAL  Press this softkey to make voltage, current, and audio frequency measurements
MEASUREMENT  without quitting the CALL ESTABLISHED state. Refer to ADDITIONAL
MEASUREMENT on page 3-36 for more information.
RECEIVER QUALITY  Press this softkey to display the tests that you can use to measure the perfor-
mance of the mobile receiver. Select the test that you want to perform from the
menu selections on the left side of the menu. See Figure 3-36.
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RECEIVER QUALITY My

ANALO O

SEERRITY Select a test item to activatethe test and begin the dispiay eof

resuits., Selection of another test item will terminate the current
HUM 7 NOISE %test, an¢ begin the new test

HARMOMNIC

Select the hardkey "CONFIG" to establish test parameters and result j
DISTORTION

fimits, Some test dispiays allow immediate access to test paramsters, 5

[Seiect the hamdkey "MENU UP® to retum to the "“Call Established” menu.

ALBIQ FREQ
RESPOMNSE

Figure 3-36: RECEIVER QUALITY fest menu

Normally, you set up the parameters for the tests you want to make using the
configuration menus that you access from the home menu. However, returning to
the home menu after establishing a call will drop the connection between the
mobile station and the tester. If you want to set up or change the test parameters
after a call is established, press the CONFIG hardkey. This displays the
RECEIVER QUALITY CONFIGURATION menu that is associated with the
selected test. You can use this menu to set or change the test parameters. Use the
MENU UP hardkey to return to the RECEIVER QUALITY test menu after
making the configuration changes.

In some of the test menus, you can vary the base station and AF Generator
parameters from within the test menu. The changes vou make within the test
menu change the settings you made in the associated configuration menu.

To perform mobile receiver tests, your mobile station must be connected to the
tester. Figure 3-37 shows the recommended connections. Other methods of
connecting are possible (refer to RF CONNECT/EXT ATTEN on page 3-80).

The following text discusses each of the RECEIVER QUALITY menu selec-
tions.
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Figure 3-37: Setup for testing receiver quality

SENSITIVITY. Press the SENSITIVITY softkey to measure the sensitivity of the
mobile receiver (see Figure 3~38). The tester displays the SINAD measurement.
The purpose of the SINAD measurement is to ensure that a received signal can
be heard when the RF input power to the mobile station is very low. The test
measures the degree of signal quality at the minimum RF power conditions.

U8 GELLULAR

RECEIVER QUALITY sensimaary

ME SIGNAL | BS SIGNAL AE.00BmM  rowzn

W 2 NoisE | SINAD: IEEELT] | [MODULATION FREQUENCY:  1004Hz ]

HARMONIS BOO0Hy |MOD PEAX
DISTORTION BEVIATION
ALINO FREQ

RESPOMNSE

Stop a test by reseiecting the !
test softkey. !

Figure 3-38: Analog SENSITIVITY menu

The tester measures the SINAD value as a ratio of the sum of the received audio
signal, noise, and distortion to the sum of the noise and distortion. The value is
expressed in decibels.
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NOTE. The tester uses the following internal filters in determining the results in
the SENSITIVITY menu:

® 50 Hz highpass
m 5 kHz lowpass
n /004 Hz notch
®  C-message

The SINAD value is highlighted if the result is less than the SINAD limit that
you specified in the SENSITIVITY configuration menu (refer to SENSITIVITY
on page 3--67).

NOTE. The display of the test resuits may toggle between normal and highlighted
if you have set AUTO STOP to OFF in the SENSITIVITY configuration menu.

While in this menu, you can vary the following parameters of the base station:

®  Power. Press the POWER softkey to set the level of the base station
transmitter power.

®  Modulation peak deviation. Press the MOD PEAK DEVIATION softkey to
set the deviation used to modulate the test tone in the RF output of the tester.

HUM/NOISE. Press the HUM/NOISE softkey to measure the hum/noise of the
mobile receiver. The test measures how much unwanted signal the receiver
circuitry generates under normal RF power conditions. The tester measures the
hum/noise as a ratio of the unmodulated audio output to the the modulated audio
output. The tester displays the hum/noise test result in decibels. The tester also
displays the audio peak deviation in hertz. See Figure 3-39.

NOTE. The tester uses the following internal filters in determining the results in
the HUM/NOISE menu:

B 50 Hz highpass
8 /5 kHz lowpass
8 (C-message
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Figure 3~39: Analog HUM/NOISE menu

A testresult is highlighted if the value exceeds the hum/noise limit that you
specified in the HUM/NOISE configuration menu (refer to HUM/NOISE on
page 3-68).

NOTE. The display of the test results may toggle between normal and highlighted
if you have set AUTO STOP to OFF in the HUM/NOISE configuration menu.

While in this menu, you can vary the following parameters of the base station:

M Power. Press the POWER softkey to set the level of the base station
transmitter power.

®  Modulation frequency. Press the MODULATION FREQUENCY softkey to
set the aundio frequency of the signal that modulates the base station carrier.

®  Modulation peak deviation. Press the MOD PEAK DEVIATION softkey to
set the deviation used to modulate the test tone in the RF output of the tester.

B Voice mobile attenuation code. The voice mobile attepuation code is a code
sent by the base station to control the output power for voice transmissions.
Press the VOICE MAC softkey to set the voice MAC parameter.

You can also change the following AF Generator settings:

®  Press the FREQUENCY softkey to adjust the frequency of the internal AF
Generator.

m Press the LEVEL sofikey to adjust the level of the internal AF Generator or
to tarn it off. Set the level so that the audio peak deviation is within the
audio peak deviation error range.
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NOTE. The tester performs the hum/noise measurement only when the audio peak
deviation is within the limits set in the HUM/NOISE configuration menu (refer to
HUM/NOISE on page 3-68).

HARMONIC DISTORTION. Press the HARMONIC DISTORTION softkey to
measure the harmonic distortion of the mobile receiver. The test measures how
cleanly the amplifier in the mobile station reproduces a tone. The receiver
generates harmonics (unwanted frequencies) at integer multiples of the tone
frequency received by the mobile receiver.

NOTE. You must turn off the mobile station’s expandor when performing this test.

The tester measures the harmonic distortion as the percentage of the RMS value
of the surn of the second and higher harmonic components to the RMS value of
the total signal at the output of the mobile receiver for a specified signal applied
to the receiver input. The test displays the harmonic distortion as & percentage.
See Figure 3--40.

NOTE. The tester uses the following internal filters in determining the results in
the HARMONIC DISTORTION menu:

® 50 Hz highpass

® /5 kHz lowpass
& [004 Hz notch
8  (C-message
"RRMO&}C VE CELLULAR
RECEIVER QUALITY Jaronc
SENSITRATY MS SIGNAL | BS SIGNAL S5000BmM | powsr
Hod £ PoisE | HARMONIC DISTORTION: | 4.2%| | [MODULATION FREQUENCY: 1004z

HARMGNE
DISTORTION

MOD FRAY
0
8000Hz DEVIATION

AUDIO FREG
RESPOMSE

Stop a test by resclecting the
test softkey.

Figure 3~40: Analog HARMONIC DISTORTION menu
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A test result is highlighted if the harmonic distortion percentage exceeds the
limit that you specified in the HARMONIC DISTORTION configuration menu
(refer to HARMONIC DISTORTION on page 3-69).

NOTE. The display of the test results may toggle between normal and highlighted
if you have set AUTO STOP to OFF in the HARMONIC DISTORTION configu-
ration menu.

While in this menu, you can vary the following parameters of the base station:

®  Power. Press the POWER softkey to set the level of the base station
transmitter power.

m  Modulation peak deviation. Press the MOD PEAK DEVIATION softkey to
set the deviation used to modulate the test tone in the RF output of the tester,

NOTE. The tester performs the harmonic distortion measurement only when the
audio peak deviation is within the limits set in the HARMONIC DISTORTION
configuration menu (refer to HARMONIC DISTORTION on page 3-69).

Changing the preceding values in this menu changes the initial values that you
set in the HARMONIC DISTORTION configuration menu.

AUDIO FREQ RESPONSE. Press the AUDIO FREQ RESPONSE softkey to
measure the audio frequency response of the mobile receiver. This test ensures
that the volume level of any frequency transmitted by the base station and
received by the mobile station falls within a predefined window.

NOTE. You must turn off the mobile station’s expandor when performing this test.

The tester measures the audio frequency response as the ratio of the electrical
audio output of the mobile receiver to the modulated signal output of the base
station (tester) as a function of frequency. See Figure 3-41.

NOTE. The tester uses the following internal filters in determining the results in
the AUDIO FREQUENCY RESPONSE menu:

® 6 Hz highpass
¥ 5 kHz lowpass
B 4000 Hz lowpass

CMD 80 Digital Radiccommunication Tester 331

www.valuetronics.com




Analog Measurements

AUDIO FREQUENLY 1S CELLULAR
RECEIVER QUALITY “0g fReoue
L¢3
SENSITIVTY AE}\ 50.0dBm :ZWER
e MO PEAR
M s 2900Hz

DEVIATION

30
HARMOMNT
DISTORTION Y
',
\
i
-89 [ —————
MARKER M
e
~12.0 2 ; } I : : : N valr

A GRID
QM+ OFF

ALRIO FREG

RESPONSE

Figure 3-41: Analog AUDIO FREQ RESPONSE menu

NOTE. When performing the receiver audio frequency response test, the tester
compensaies for the mobile station’s de-emphasis filter,

When you press the AUDIO FREQ RESPONSE softkey, the tester displays the
audio frequency response curve plotted between the upper and lower limit lines.
Frequencies of the response curve that are not within the limit lines are indicated
in inverse video at the bottom of the display.

The 0 dBrm reference point amplitude is determined by the value you set with the
MOD PEAK DEVIATION softkey. You can use the AUDIO FREQUENCY
RESPONSE configuration menu to set the 0 dBm reference frequency with the
MODULATION FREQUENCY softkey. You can also use the configuration
menu to set the upper Iimit line, Jower limit line, and the number of points
sampled. Refer to AUDIO FREQ RESPONSE on page 3-71.

Press the MARKER softkey to position the marker along the frequency response
curve. The values at the marker are displayed in the MARKER box.

Press the GRID ON/OFF softkey to toggle a grid display on or off.

You can vary the following base station parameters while in the AUDIO
FREQUENCY RESPONSE test menu:

®  BS Power. Press the BS POWER softkey to set the level of the base station
transmitter power.

#  Modulation peak deviation. Press the MOD PEAK DEVIATION softkey to
set the deviation used to modulate the test tone n the RF output of the tester.
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TRANSMITTER QUALITY  Press this softkey to display the TRANSMITTER QUALITY menu. From the
menu selections on the left side of the menu. you can select the transmitter tests
that you want to perform. See Figure 3-42,

TRANSMITTER QUALITY "

AHALD G

!

I Select a test item to activate the test and begin the digplay of ‘

| results. Selection of another test item will terminate the current
HUM S NOISE i test, and begin the new test

HOD NS'SE | Select the hardkey "CONFIG" to establish test parameters and result
/OIS TORTION | bmits. Some test displays aliow immediate access fo test parameters.

{ Select the hardkey "MENUUP" to return to the "Call Established" menu. ]

ALDG FREQ
RESPOMSE

MOTULATION
LIMITING

Figure 3-42: Analog TRANSMITTER QUALITY menu

Normally, you set up the parameters for the tests you want to make using the
configuration menus that you access from the home menu. However, retumning to
the home menu after establishing a call will drop the connection between the
radiotelephone and the tester. If you want to set up or change the test parameters
after a call is established, press the CONFIG hardkey. This displays the
TRANSMITTER QUALITY CONFIGURATION menu that is associated with
the selected test. You can use this menu to set or change the test parameters, Use
the MENU UP hardkey to return to the TRANSMITTER QUALITY test menu
after making the configuration changes.

In some of the test menus, you can vary the base station and AF Generator
parameters from within the test menu. The changes vou make within the test
menu change the initial settings vou made in the associated configuration menu.

To perform mobile transmitter tests, your mobile station must be connected to
the tester. Figure 3-43 shows the recommended connections. Other methods of
connecting are possible (refer to RF CONNECT/EXT ATTEN on page 3-80).
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Figure 3-43: Setup for festing transmitter quality

The following text discusses each of the TRANSMITTER QUALITY menu
selections.

HUM/NOISE. Press the HUM/NOISE softkey to measure the hum/noise of the
mobile transmitter and the andio peak deviation. The transmitter hum/noise is
the ratio of the residual frequency modulation to test modulation measured on
the test mobile receiver. The test displays the hum/noise in decibels and the
audio peak deviation in hertz. See Figure 3-44.

NOTE. The tester uses the following internal filters in determining the results in

the HUM/NOISE menu:
®m 50 Hz highpass

m /5 kHz lowpass

B (-message

B Expandor

® 750 us de-emphasis

A test result is highlighted if the level of the hum/noise exceeds the limit that
you specified in the configuration menu (refer to HUM/NOISE on page 3-73).
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Figure 3-44: Analog HUM/NOISE menu

NOTE. The display of the test resuits may toggle between normal and highlighted
if you have set AUTO STOP to OFF in the RESIDUAL AM configuration menu.

While in this menu, you can vary the following parameters of the base station:

B Power. Press the POWER softkey 1o set the level of the base station
transmitter power.

& Voice mobile attenuation code. The voice mobile attenuation code is a code
sent by the base station to control the output power for voice transmissions.
Press the VOICE MAC softkey to set the voice MAC parameter.

You can also change the following AF Generator settings:

8 Frequency. Press the FREQUENCY softkey to adjust the frequency of the
internal AF Generator.

8 [evel. Press the LEVEL softkey to adjust the level of the internal AF
Generator or to turn it off. Set the level so that the audio peak deviation is
within the audio peak deviation error range that you specify in the HUM/
NOISE configuration menu (refer to HUM/NOISE on page 3-73).

NOTE. The tester performs the hum/noise measurement only when the audio peak
deviation is within the limits set in the HUM/NOISE configuration menu (refer to
HUM/NOISE on page 3-73).
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MOD NOISE/DISTORTION. Press the MOD NOISE/DISTORTION softkey to
measure the modulation noise and distortion of the mobile transmitter and the
audio peak deviation. This test measures how much noise (unwanted signal) is
transmitted with the intended signal.

The tester measures the modulation noise and distortion as the leve] of demodu-
lated carrier audio RMS noise produced by audio distortion in the transmitter.
The tester displays this value as a percentage and the audio peak deviation in
hertz. See Figure 3-45.

TRANSMITTERQUALITY  fizas, [0

ANALOS

MS SIGNAL | BS SIGNAL 50.00Bm | powen

|muw oo | MOD NOISE / DISTORTION: [ 4.6%]

MO MOIGE

: " ) VOICE
; DISTORTION (MS Power Expected: 24.0dBm} 3 |YOf

ALDIO FREQ R
RESPONSE AF GENERATO 1004Hz

OPDULATION | AUDIO PEAK DEVIATION: [ 7850Hz) 2000mY | Loves

Stop 2 test by resetecting the E
test softkey.

Figure 3-45: Analog MOD NOISE/DISTORTION menu

NOTE. The tester uses the following internal filters in determining the results in
the MOD NOISE/DISTORTION menu:

50 Hz highpass

15 kHz lowpass
1004 Hz notch
C-message
Expandor

750 us de-emphasis

The modulation noise and distortion result is highlighted if the percentage of
modulation noise and distortion exceeds the limit that you specified in the
configuration menu {refer to MOD NOISE/DISTORTION on page 3-74).

NOTE. The display of the test results may toggle between normal and highlighted
if you have set AUTO STOP to OFF in the MOD NOISE/DISTORTION
configuration menu.
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While in this menu, you can vary the following parameters of the base station:

Power. Press the POWER softkey to set the level of the base station
transmitier power.

Voice mobile attenuation code. The voice mobile attenuation code is a code
sent by the base station to control the output power for voice transmissions.
Press the VOICE MAC softkey to set the voice MAC parameter.

You can also change the following AF Generator settings:

Frequency. Press the FREQUENCY softkey to adjust the frequency of the
internal AF Generator,

Level. Press the LEVEL sofikey to adjust the level of the internal AF
Generator or to turn it off. Set the level so that the audio peak deviation is
within the audio peak deviation error range that you specify in the MOD
NOISE/DISTORTION configuration menu (refer to MOD NOISE/DISTOR-
TION on page 3-74).

NOTE. The tester performs the modulation/distortion measurement only when the
audio peak deviation is within the limits set in the MOD NOISE/DISTORTION
configuration menu (refer to MOD NOISE/DISTORTION on page 3-74).

AUDIO FREG RESPONSE. Press the AUDIO FREQ RESPONSE softkey to
measure the audio frequency response of the mobile transmitter. Refer to

Figure 3-46. This test ensures that the volume level of any frequency transmitted
by the base station falls within a predefined window. The purpose of the test is to
ensure that high frequencies and low frequencies are reproduced at the same
volume levels,
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Figure 3-46: Analog TRANSMITTER QUALITY — AUDIO FREQUENCY RESPONSE
menu

NOTE. You musrt turn off the mobile station’s compressor when performing this
fest.

The tester measures the audio frequency response as the ratio of the demodulated
signal ontput of the mobile station to the electrically coupled (acoustic) signal
input of the mobile station (driven by the tester) as a function of frequency. See
Figure 3-46.

NOTE. The tester uses the following internal filters in determmmg the results in
the AUDIO FREQUENCY RESPONSE menu:

W 6 Hz highpass
B ]5kHz lowpass
B 4000 Hz lowpass

When performing the tramsmitter audio frequency response test, the tester
compensates for the user’s pre-emphasis filter.

When you press the AUDIO FREQ RESPONSE softkey, the tester displays the
audio frequency response curve plotted between the upper and lower limit lines.
Frequencies of the response curve that are not within the limit lines are indicated
in inverse video at the bottom of the display.

You can set the O dB reference point amplitude with the AF GEN LEVEL
softkey. Adjust this level until the audio peak deviation is within the target range
(nominally, 2900 ktlz). The value of the audic peak deviation is the 0 dBm
amplitude reference. You can use the AUDIO FREQUENCY RESPONSE
configuration menu to set the 0 dBm reference frequency with the AF Generator
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FREQUENCY sofikey. You can also use the configuration menu to set the upper
limit line, lower limit line, and the number of points sampled. Refer to AUDIO
FREQUENCY RESPONSE on page 3-75.

Press the MARKER softkey to position the marker along the frequency response
curve. The values at the marker are dispiayed in the MARKER box.

Press the GRID ON/OFF softkey to toggle a grid dispiay on or off.

You can vary the following base station parameters while in the AUDIO
FREQUENCY RESPONSE test menu:

®  BS Power. Press the BS POWER softkey to set the level of the base station
fransmitter power,

®  Voice mobile attenuation code. The voice mobile attenuation code is a code
sent by the base station to control the output power for voice transmissions.
Press the VOICE MAC softkey to set the voice MAC parameter.

®  Aupdio frequency generator level. Press the LEVEL softkey to adjust the
level of the internal AF Generator or to turn it off. Set the level so that the
audio peak deviation is within the audio peak deviation error range that you
specify in the AUDIO FREQUENCY RESPONSE configuration menu {(refer
to AUDIO FREQUENCY RESPONSE on page 3-75).

NOTE. The tester performs the audio frequency response measurement only when
the audio peak deviation is within the limits set in the AUDIO FREQUENCY
RESPONSE configuration menu (refer to AUDIO FREQ RESPONSE on

page 3-735).

MODULATION LIMITING. Press the MODULATION LIMITING softkey to
measure the maximum frequency deviation that the mobile transmitter allows.
See Figure 3—47. The Modulation Limiting test checks that the mobile transmit-
ter does not produce a deviation greater than the rated system deviation.

NOTE. The tester uses the following internal filters in determining the results in
the MODULATION LIMITING menu:

® 50 Hz highpass
® [ kH: lowpass
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Figure 3-47: Analog MODULATION LIMITING menu

The upper line in the display is the result limit for the test. You can set this limit
line in the configuration menu for the MODULATION LIMITING test (refer to
MODULATION LIMITING on page 3-78).

'The lower line in the display represents the audio peak deviation over the
specified frequency range. You can set the frequency range in the configuration
menu for the MODULATION LIMITING iest (refer to MODULATION
LIMITING on page 3-78).

If the audio peak deviation exceeds the limit line, a range of frequencies within
which the test failed is shown in reverse video at the bottom of the display. In
Figure 347, the range of frequencies between 1000 Hz and 1500 Hz is in
reverse video.

Press the MARKER softkey to position the marker along the curve to measure
the audio peak deviation and the corresponding frequency. In Figure 3-47, the
marker indicates a peak audio deviation of 13,200 kHz at a frequency of

1150 Hz.

Press the GRID ON/OFF softkey to superimpose a grid over the display.
While in this menu, you can vary the following parameters of the base station:

®  Base station power. Press the BS POWER softkey to set the leve] of the base
station transmitter power.

B Voice mobile attenuation code. The voice mobile attenuation code is a code
sent by the base station to control the output power for voice transmissions.
Press the VOICE MAC sofikey to set the voice MAC parameter.

Press the AF GEN LEVEL softkey to adjust the level of the internal AF
Generator.
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ANALOG BS SIGNAL  Press the ANALOG BS SIGNAL CNFG softkey to display the ANALOG BS
CNFG  SIGNAL CONFIGURATION menu associated with the CALL ESTABLISHED
state. See Figure 3~48. Use this menu to set the operating parameters of the base
station signal.

ANALOG BS SIGNAL CONFIGURATION cALL ESTABLISHED

50.008m | sower
! . MS Access Power Expecten: | CONTACK,
| CONTROL CHANNEL: 333 { 20.008m | L3
. MS Power Expected: VOITE
‘vo;cz CHANNEL: 222 { 46.00Bm 5 o
SAT PEAR
[SAT COLORCODE: 1 6000Hz 2000Hz | 20 L
[SYSTEM: A ] DEFALITS

Figure 3-48: ANALOG BS SIGNAL CONFIGURATION menu for CALL ESTABLISHED

While in this menu, you can vary the following parameters of the base station:

®  Power. Press the POWER softkey to set the level of the base station
transmitter power.

®  Control mobile attenuation code. The control mobile attenuation code is a
code sent by the base station to control the output power of the mobile
phone. Press the CONTROL MAC softkey to select the control MAC you
want.

®m  Voice mobile attenuation code. The voice mobile attenuation code is a code
sent by the base station to control the output power for voice transmissions.
Press the VOICE MAC softkey to set the parameter for the voice mobile
attenuation code.

B Supervisory audio tone peak deviation. The supervisory audio tone deviation
is the amount of deviation that the base station uses to transmit the SAT to
the mobile station. Press the SAT PEAK DEVIATION softkey to set the
amount of deviation used.

B Defaults. Press the DEFAULTS softkey to set all the parameters to their
preset conditions (typically, the default values are based on 15-98 specifica-
tions).
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ANALOG MODULE TEST

Press the ANALOG MODULE TEST softkey to display the ANALQG
MODULE TEST menu (see Figure 3—49). The menu displays the test results of
the transmitier quality of the mobile station. If a measurement exceeds its result
limit, the measurement is displayed in inverse video. You can set the limits in the
ANALOG MODULE TEST CONFIG menu, which you access by pressing the
CONFIG hardkey (see Figure 3-50).

NOTE. The tester uses the following internal filters in determining the results in
the ANALOG MODULE TEST menu:

50 Hz highpass {call peak deviations)

15 kHz lowpass (total peak deviations)

300 ~ 3000 Hz bandpass (audio peak deviation)
20 Hz bandpass around appropriate frequencies (SAT/ST)

ADDITIONAL
MEASUREMENT

ANALOG MODULE TEST

LS CELLLLAR

MS POWER
EXPECTED

18.0dBm

M3 POWIER

MS TRANSMITTER QUALITY

[CARR FREQ EXPECTED: £315600MHz]

CARRIFR FREOQ ERROR:
TOTAL PK DEVIATION:

SAT FREQ ERROR
SAT PEAK DEVIATION:

ST FREGQ ERROR:
ST PEAK DEVIATION:

i 333Hz
TR96HZ

L230Hz

BS SIGNAL

65000M2

50.0dBm

222

1

2000Hz

FOWER

WOICE
CHANNEL

SAT
COLOR COpE

SAY PEAR
DEVIATION

- THz

7655Hz

AUDIO PEAK DEVIATION:

AF GENERATOR

T0O04H:

200 0mv

FREQUENCYT

LEVEL

Figure 3-49: ANALOG MODULE TEST menu

NOTE. The tester will not display a value in the SAT FREQ ERROR and ST
FREQ ERROR fields if the deviation reading is less than 100 Hz.

Press the ADDITIONAL MEASUREMENT softkey to display the ADDITION-
AL MEASUREMENTS menu, which you can use to take conventional

measurements. Refer to ADDITIONAL MEASUREMENT on page 3--36.

Press the M5 POWER EXPECTED softkey to set the power of the mobile

station.
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While in this menu, you can vary the following parameters of the base station:

®  Power. Press the POWER softkey to set the level of the base station
transmitter power.

®  Voice channel. The voice channel is the channel over which voice commu-
nications occur. Press the VOICE CHANNEL softkey to select a voice
channel.

8 SAT color code. The supervisory audio tones (SAT) are out-of-voice band
audio tones used for signaling. There are three assigned frequencies of
5970 Hz, 6000 Hz, and 6030 Hz with corresponding saturation color codes
(SCC) of SCC 0, SCC 1, and SCC 2, respectively. Press the SAT COLOR
CODE softkey to select the SAT color code that you want.

W Suvpervisory audio tone peak deviation. The supervisory audio tone deviation
is the amount of deviation that the base station uses to transmit the SAT to
the mobile station. Press the SAT PEAK DEVIATION softkey to set the
amount of deviation used.

You can also change the following AF Generator settings:

®  Frequency. Press the FREQUENCY softkey to adjust the frequency of the
internal AF Generator.

m  Level. Press the LEVEL softkey to adjust the level of the intemal AF
Generator. You can adjust the level to achieve the audio peak deviation target
value that is displayed in the menu.

Press the CONFIG hardkey to display the ANALOG MODULE TEST CONFIG
menu {see Figure 3-31). You use this menu to set the result limits for the
ANALOG MODULE TEST.

ANALOG MODULE TEST CONFIG

CARR FREG

P RESULT LIMITS

TotaL BB | peonn Total Peak Deviatign must not §
DEY MAXHAUM exceed this Maxmum value.

SAT FREG

ERRoR Rance |

DEV MAKIMU exceed this Mawmum vaiue,

JS— Values estabished inthis |
wrncn mance | 200HZ [¥arget Peak Deviation:  2000Hz meny are ony applicatie |
to the Module Test
ST FREQ
grroR Rence | 112
5T PK DEV - -
enor s | 808HZ [Target Peak Deviation:  s000Hz]
AUDIO PEAR +2000Hz [nudia Pgak Deviation must nm] BEFALLTS

Figure 3-50: ANALOG MODULE TEST CONFIG menu
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To change a limit, press the corresponding sofikey on the left side of the menu
and set the value you want.

Press the DEFAULTS softkey to set all the limits to their preset conditions
(typically, the default limits are based on IS-98 specifications).

NETWORK

Press the NETWORK softkey to select the network for the mobile phone you are
testing. If your tester is capable of testing only one network, this softkey and its
associated field are not displayed. Instead, the network information is displayed
in a rounded box below the text CMD &0.

NOTE. The tester displays the ANALOG MANUAL TEST softkey only if you
have selected US CELLULAR as the nerwork.

CONFIG MENU

Press the CONFIG MENU softkey to display the functions for which there are
configuration menus that you use to set the parameters for the tester. See
Figure 3-51.

CONFIGURATION MENU
COMA CORA BS
MANUAL TEST SIGNAL ONFQ
COsla ANALOG BS
MODULE TEST SiGHAL CHFG
ANALOG GPIETEC
MANUAL TEST 2 ADDRESS

PRINTER

REFERENOE

4 IENG oTHER

RF CONNECT
FEXT ATTEN

OPTIONG

Figure 3-51: CONFIGURATION MENU

Press the appropriate key for the specific item you want to configure. Some
selections contain submenus (see Figure 3-52). Each of the softkeys is described
in the following subsection.
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CDMA MANUAL TEST

ANALOG MANUAL TEST

CMD 80 Dugital Radiocommunication Tester

COMA MANUAL TEST*
CDMA MODULE TEST*
ANALOG MANUAL TEST STANDBY POWER
REFERENCE/TIMING RECEIVER QUALITY SENSITIVITY
RF CONNECT/EXT ATTEN TRANSMITTER QUALITY 7 HUMNOISE
COMA BS SIGNAL CNFG? 5 HARMONIC DISTORTION
ANALOG BS SIGNAL ONFG AUDIO FREQ RESPONSE
PRINTER
OTHER
OPTIONS ANALOG BS PARAMETERS
HUMNOISE
MOD NOISE DISTORTICN
AUDIO FREQ RESPONSE
MODULATION LIMITING

* This menu selection is for COMA measurements; refer to CONFIG MENU in COMA Measurements
on page 3-28 for more information.

Figure 3-52: CONFIGURATION MENU structure (analog)

Use this menu selection to configure the tester when you are taking CDMA
measurements. Refer to CDMA MANUAL TEST on page 3-29 for more
information.

Press this softkey to display a menu with selections that you use to set parame-
ters for tests done while in the ANALOG MANUAL TEST mode. See Fig-
ure 3-53.

ANALOG MANUAL TEST CONFIGURATION

STANDSY
POWER

RECEIVER
QUALTTY

TRANSKITT £
QRIALITY

Figure 3-53: ANALOG MANUAL TEST CONFIGURATION menu display
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The following text discusses each of the ANALOG MANUAL TEST CON-
FIGURATION menu selections.

STANDBY POWER. Press this softkey to set the parameters that the tester uses
when taking standby power measurements. See Figure 3-54.

STANDBY POWER CONFIGURATION | .
RESULT LIMITS
The Standby Power
o -61.008m mustbeless than |
this value. i
Test steps when Standp
ol ON Pover it 1S exceled.” peme

Figure 3-54: Analog STANDBY POWER CONFIGURATION menu

Press the STANDBY POWER softkey to set the maximum limit of the standby
power. The standby power is the power level of the mobile station when the
transmitter is disabled.

Press the AUTO STOP softkey to toggle the auto stop function on or off. If
AUTO STOP is on, the test stops if the standby power exceeds the limit you set.
Otherwise, the test mans continuously.

Press the DEFAULTS softkey to set all the parameters to their preset conditions
(typically, the default values are based on IS-98 specifications).

RECEIVER QUALITY. Press the RECEIVER QUALITY softkey to display the
RECEIVER QUALITY CONFIGURATION menu, which has selections that
you use to set parameters for the various receiver quality tests. See Figure 3--55.
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RECEIVER QUALITY CONFIGURATION

SENGITAMTY

Hint 7 NOIEE

HARMONIC
DISTORTION

ALDIO FREG
RESHONGE

Figure 3-55: Analog RECEIVER QUALITY CONFIGURATION menu

Each of the RECEIVER QUALITY CONFIGURATION menu choices is
discussed in the following text.

m  SENSITIVITY. Press the SENSITIVITY softkey to display the SENSITIVITY
menu. See Figure 3-56. Use this menu to set the parameters for the
RECEIVER QUALITY SENSITIVITY test.

sTCP

Lim% is exceeded.

]

RECEIVER QUALITY CONFIG  sewsiwvrry -
RESULT LIMITS | PARAMETERS G.0dBm  poweR
{

siNAD 12008 ili,if':'f;;tuﬁ Be mlsk [MODULATION FREQUENCY:  1004Hz
KOD PEXN
E000HZ DEVFATEG:

BS Signal

AUTE S o Test stops when Result .

Figure 3-56: Analog SENSITIVITY menu
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You can set the following test parameters:
®  SINAD. Press the SINAD softkey to set the lower limit for the SINAD.

®  Auto stop. Press the AUTO STOP softkey to toggle the auto stop
function on and off. If the auto stop function is on, the test stops if the
SINAD value is less than the value you set. Otherwise, the test runs
continuously.

You can also set the following base station signal parameters from within
this menu:

®m  Power. Press the POWER softkev 1o set the level of the base station
transmitter power.

m  Modulation frequency. Press the MODULATION FREQUENCY softkey
to set the andio frequency of the signal that modulates the base station
carrier.

m  Modulation peak deviation. Press the MOD PEAK DEVIATION softkey
to set the deviation used to modulate the test tone in the RF output of the
{ester.

Press the DEFAULTS softkey to set the parameters to their preset conditions
(typically, the default values are based on IS-98 specifications).

®  HUM/NOISE. Press the HUM/NOISE softkey to display the HUM/NOISE

menu. See Figure 3-57. Use this menu to set the parameters for the
RECEIVER QUALITY HUM/NOISE test.

RECEIVER QUALITY CONFIG  +um/ noise

AP G

§TOP

RESULT LIMITS | PARAMETERS L0pdBm | POWER
wuinoss | 2008 | ]| B ootz |
AUTO o {Test stops only when the} s000Hz | MOD PEAK

{above limit Is exceeded. REVIATION

VOIQE

{MS Power Expected: 36.0:!!3"3] 0 MAG

AF GENERATOR TI00HZ FREQLENCY
TARGET ALD Audlo Pesk Deviatlon to This jevel determines X
PEAK DEV 8600Hz {approach this tevel. {Aualo Peak Deviatlon. 200.0my | LEVEL
AD PR DEV Audio Peak Deviation to _
ERR RanGE | 00T be +f this of target. DEFAULTS

Figure 3-57: Analog HUM/NOISE menu
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You can set the following test parameters:

®  Hum/Noise. Press the HUM/NOISE softkey to set the maximum test
limit for the hum/noise level.

®  Auto stop. Press the AUTO STOP softkey to toggle the auto stop
function on and off. If the auto stop function is on, the test stops if the
hum/noise level is greater than the vaiue you set. Otherwise, the test runs
continuocusly.

®  Target audio peak deviation. Press the TARGET AUD PEAK DEVI-
ATION softkey to set the desired audio peak deviation.

®  Audio peak deviation error range. Press the AUDIO PK DEV ERR
RANGE softkey to set the allowable deviation (L) from the target audio
peak deviation value,

Within this menu you can also set the following base station signal
parameters:

®  Power. Press the POWER softkey to set the level of the base station
transmitier power.

®  Modulation frequency. Press the MODULATION FREQUENCY softkey
to set the audio frequency of the signal that modulates the base station
carrier. '

®  Modulation peak deviation. Press the MOD PEAK DEVIATION softkey
to set the deviation used to modulate the test tone in the RF output of the
tester.

m  Voice mobile attenuation code. The voice mobile attenuation code is a
code sent by the base station to control the output power for voice
transmissions. Press the VOICE MAC softkey to set the voice MAC
parameter,

You can also change the following AF Generator settings:

& Press the FREQUENCY softkey to adjust the frequency of the internal
AF Generator.

®  Press the LEVEL softkey to adjust the level of the internal AF Generator
or to turn it off.

Press the DEFAULTS softkey to set the parameters to their preset conditions
(typically, the default values are based on IS-98 specifications).

= HARMONIC DISTORTION. Press the HARMONIC DISTORTION softkey to
display the HARMONIC DISTORTION menu. See Figure 3-58. You use the
selections in this menu to set the parameters for the RECEIVER QUALITY
HARMONIC DISTORTION test.
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RECEIVER QUALITY CONFIG Ao
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Figure 3-58: Analog HARMONIC DISTORTION menu

You can set the following test parameters:

Harmonic Distortion. Press the HARMONIC DISTORTION softkey to
set the maximum test limit for the harmonic distortion level.

Auto stop. Press the AUTO STOP softkey to toggle the auto stop
function on and off. If the auto stop function is on, the test stops if the
harmonic distortion level is greater than the value you set. Otherwise, the
test runs continuously.

Within this menu you can also set the following base station signal
parameters:

Power. Press the POWER softkey to set the level of the base station
transmitter power.

Modulation peak deviation. Press the MOD PEAK DEVIATION softkey
to set the deviation used to modulate the test tone in the RF output of the
tester.

You can also change the following AF Generator settings:

Press the FREQUENCY softkey to adjust the frequency of the internal
AF Generator.

Press the LEVEL softkey to adjust the level of the internal AF Generator
or to turn it off.

Press the DEFAULTS softkey to set the parameters to their preset conditions
(typically, the default values are based on IS-98 specifications).
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s AUDIO FREQ RESPONSE. Press the AUDIO FREQ RESPONSE softkey to
set the parameters for measuring the audio frequency response of the mobile
receiver. See Figure 3--59.

RECEIVER QUALITY CONFIG ™", LRt autncy

EDLALLTCE

m

1.048B RESULT LIMITS | PARAMETERS 50,008m | rowEr
3,048 BS Signal , 1004y |opuLATION
X FREGLENGY
!Moduiaﬁon freguency
£.048 and Peak Deviatisn Z2000Hz | MOD PEAK
o s Iy are used o estabiish BEMATION
3008z “HEERENICE the 0dB Reference
B
A SAMPLE
400H2 ¢ W oms
Test stops when imi AUTO
24c0Hz [Iines are exceeted. ] ON sTep
3000H:z D““"““""‘“‘“‘E F P DEFAULTS

Figure 3-59: Analog AUDIO FREQUENCY RESPONSE menu

You use the softkeys on the left side of the menu to set the result limits. The
lower limit line is defined by three sections (see Figure 3-59):

Press the D softkey to set the start frequency.
Press the E softkey to set the end of the first section (D to E).
Press the F softkey to set the end of the second section (E to F).

Press the G softkey to set the end of the third section (F to G).

The levels for each section are set as follows (see Figure 3—59):

B Press A to set the level for the upper limit line (D to G).
®  Press the B softkey to set the level for the lower hmit line, section E
toF
®  Press the C softkey to set the level for the lower limit line, sections
DtoEandFto G,
CMD 80 Digital Radiocommunication Tester 3-71
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Within the AUDIO FREQUENCY RESPONSE menu, you can set the
following base station parameters:

8 Power. Press the POWER softkey to set the level of the base station
transmitter power.

8  Modulation frequency. Press the MODULATION FREQUENCY softkey
to set the audio frequency of the signal that modulates the base station
carrier.

® Modulation peak deviation. Press the MOD PEAK DEVIATION softkey
to set the deviation used to modulate the test tone in the RF output of the
tester.

Press the SAMPLE POINTS softkey to select the number of points that are -
sampled when the tester takes the audio frequency response measurements.

Press the AUTO STOP sofikey to toggle the auto stop function on and off. If
the auto stop function is on, the test stops if the andio frequency response
exceeds the Iimits that you set. Otherwise, the test rans continuously.

Press the DEFAULTS softkey to set the parameters to their preset conditions
(typically, the default values are based on IS-98 specifications).

TRANSMITTER QUALITY. Press the TRANSMITTER QUALITY softkey to
dispiay the TRANSMITTER QUALITY CONFIGURATION menu, which has

selections that you use to set parameters for the various transmitter quality tests.
See Figure 360,

TRANSMITTER QUALITY CONFIGURATION

Hiet F HCASE

MOD NOISE
7 DISTORTION

ALDO FREQ
RESPOMZE

MORQULATION
LIMITING

Figure 3-60: Anaiog TRANSMITTER QUALITY CONFIGURATION menu
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Each of the TRANSMITTER QUALITY CONFIGURATION menu choices 1s
discussed in the following text,

= HUM/NOISE. Press the HUM/NOISE softkey to display the HUM/NOISE
menu. See Figure 3-61. Use this menu to set the parameters for the
TRANSMITTER QUALITY HUM/NOISE test.

TRANSMITTER QUALITY CONFIG Huminose

AR LD @

RESULT LIMITS | PARAMETERS 50.0d8m | rowss

- FM Hum / Noise must be i BS Signal |
Huw I NoisE | -32.0dB {a: tis fevel o Fower. } - lind
auTe Test stops when the N VOIGE
sTor ON | nove imit Is exceeted. || (M5 POwe Expectedt: 240dBm} 3| o7

AF GENERATOR 1004Hz | FREQUENDY

TARGET AUE Augdio Peak Deviation to This level determines
PEAK DEY 8000Hz [ 200.0mY | isvEL

ppreach his lovel. Audio Peak Devation,

AUD P BBV | anagy Audio Peak Deviation to
z be +f. this of target

ERR RaNGE DEFALLTS

Figure 3-61: Analog HUM NOISE menu

You can set the following test parameters:

®  Hum/Noise level. Press the HUM/NOISE softkey to set the maximum
test limit for the hum/noise level.

®  Auto stop. Press the AUTO STOP softkey to toggle the auto stop
function on and off. If the auto stop function is on, the test stops if the
hum/moise level exceeds the value that yvou set. Otherwise, the test runs
continuously.

NOTE. Use the TARGET AUD PEAK DEV and AUDIO PK DEV ERR RANGE
softkeys to set the range of audio peak deviation that must be achieved before the
tester will make the hum/noise measurement.

®  Target audio peak deviation. Press the TARGET AUD PEAK DEV
softkey to set the desired audio peak deviation.

R Audio peak deviation error range. Press the AUDIO PK DEV ERR
RANGE softkey to set the allowable deviation (£) from the target audio
peak deviation value.
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3-74

Within this menu you can set the following base station signal parameters:

®  Power. Press the POWER softkey to set the level of the base station
transmitter power.

m  Voice mobile attenuation code. The voice mobile attenuation code is a
code sent by the base station to control the output power for voice
transmissions. Press the VOICE MAC softkey to set the voice MAC
parameter.

You can also change the following AF Generator settings:

®  Press the FREQUENCY softkey to adjust the frequency of the internal
AF Generator.

®  Press the LEVEL softkey to adjust the level of the internal AF Generator
or to turn it off.

Press the DEFAULTS softkey to set the parameters to their preset conditions
(typically, the default values are based on IS-98 specifications).

= MOD NOISE/DISTORTION. Press the MOD NOISE/DISTORTION softkey to
display the MOD NOISE/DISTORTION menu. See Figure 3-62. Use this
menu to set the parameters for the TRANSMITTER QUALITY MOD
NOISE/DISTORTION test.

TRANSMITTER QUALITY CONFIG /bstonmon

N AL G

RESULT LIMITS | PARAMETERS S50.0d4Bm | Power
p :
MOR NOISE Mod Nolsel Dist must 8% Signal
spisroarion | D0% g{he this value or lower. }
ATS _ Test stops when the } - VoIcE
ror ON [ﬂb ove limit I excooded, || (MBS Powar Expected: 240dBm] 3 VOC

AF GENERATOR

TARGET AUD | ganats Audio Peak Deviation to This level determines
PEAK DEV approach thisievel Audle Peak Devation.

Audlio Peak Deviation to
be «f- this of target.

200.0mV | ever

AUD PR DEV BOOHT

DEFALLTS
ERR RANGE

Figure 3-62: Analog MOD NOISE DISTORTION menu
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You can set the result limits for the following test parameters;

®  Modulation noise/distortion level. Press the MOD NOISE/DISTOR-
TION softkey to set the maximum test limit for the modulation
noise/distortion level.

¥ Auto stop. Press the AUTO STOP softkey to toggle the auto stop
function on and off. If the auto stop function is on, the test stops if the
modulation noise/distortion level exceeds the value that you set.
Otherwise, the test runs continuously.

NOTE. Use the TARGET AUD PEAK DEV and AUDIO PK DEV ERR RANGE
softkeys to set the range of audio peak deviation that must be achieved before the
tester will make the mod noise distortion measurement.

®  Target audio peak deviation. Press the TARGET AUD PEAK DEV
softkey to set the desired audio peak deviation.

®  Audio peak deviation error range. Press the AUDIO PK DEV ERR
RANGE softkey to set the allowable deviation () from the target audio
peak deviation value.

Within this menu you can set the following base station signal parameters:

®  Power. Press the POWER softkey to set the level of the base station
transmitter power.

=B Voice mobile attenuation code. The voice mobile attenuation code is a
code sent by the base station to control the output power for voice
transmissions. Press the VOICE MAC softkey to set the voice MAC
parameter.

Press the LEVEL softkey to adjust the level of the intemal AF Generator.
You can adjust the level to achieve the audio peak deviation target value that
1s displayed in the menu.

Press the DEFAULTS softkey to set the parameters to their preset conditions
(typically, the default values are based on IS-98 specifications).

®  AUDIO FREQ RESPONSE. Press the AUDIO FREQ RESPONSE softkey to
display the AUDIO FREQ RESPONSE PARAMETERS menu. See
Figure 3-63. You can use this menu to set the parameters for the TRANS-
MITTER QUALITY AUDIO FREQ RESPONSE test.
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rsawrs | 1 RANSMITTER QUALITY CONFIG ™ 5 Sones "

ANALL G

PARAMETERS SC008m | rowen
| AF Generator Freguency and | BS Signal
Lewvel are used te estabiish
the 0 d Reference, as shown voleE
on the Result Limits page. {MS Power Expected: ZA.OGBm} 3 AE
AF GENERATOR T004HZ | erEquENCY
TARGET ALD Audlo Peak Deviation to ||| This fevel determines
PEAK DEV 2500Hy {approach this level. EAizdlo Peak Devtation. 2000my | LeveL
AUD PK DEV Audic Pesk Deviation to
ERR Rargg | S0HE [be +L tis of target ] PEFAULTS

Figure 3-63: Analog AUDIO FREQUENCY RESPONSE PARAMETERS menu

NOTE. Use the TARGET AUD PEAK DEV and AUDIO PK DEV ERR RANGE
saftkeys to set the range of audio peak deviation thar must be achieved before rhe
tester will make the audio frequency response measurement.

Press the TARGET AUD PEAK DEV softkey to set the target value for the
audio peak deviation. This is the target peak deviation at the that frequency
you specify with the AF Generator FREQUENCY softkey. When you
perform the audio frequency test, the audio peak deviation must within the
error range (which you set) of this value for the test to be accurate.

Press the AUD PK DEV ERR RANGE softkey to set the amount of audio
peak deviation error that is acceptable for your test.

Within this menu you can set the following base station signal parameters:

®  Power. Press the POWER softkey to set the level of the base station
transmitter power.

®  Voice mobile attenuation code. The voice mobile attenuation code is a
code sent by the base station to control the output power for voice
transmissions. Press the VOICE MAC softkey to set the voice MAC
parameter.
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You can also change the following AF Generator settings:

® Press the FREQUENCY softkey to adjust the frequency of the internal
AF Generator. This sets the frequency of the reference point for this
measurement,

B Press the LEVEL softkey to adjust the level of the internal AF Generator

or to turn it off. You adjust the level to establish the 0 dB reference in the
RESULTS menu (see Figure 3—64).

Press the DEFAULTS softkey to set the parameters to their preset conditions
(typically, the default values are based on IS-98 specifications).

Press the GO TO RSLT LIMITS softkey to display the RESULT LIMITS
menu {see Figure 3-64). You can use this menu to set the himits for the
AUDIO FREQUENCY RESPONSE test.

FREGUENCY
Cielierss |TRANSMITTER QUALITY CONFIG* mefiimee |
1.048 RESULT LIMITS
B ~3.0d8 0.a8 A 14 géﬁ;‘:
REEERENCE ‘ !
c £.0dB B ;
5 300Hz ‘;
g 2500M2
£ 3600Hz B EF
| fest stops when Hmi M
ON lﬂnes are excesded, } LEFRLLTS

Figure 3-64: AUDIO FREQUENCY RESPONSE RESULTS LIMITS menu
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Press the D softkey to set the start frequency of the limit lines, and press the
F sofikey to set the end frequency of the limit lines.

Press the A softkey to set the lIevel for the upper limit line.

The lower limit line contains two sections. Press E to set the transition
frequency (frequencies D to E, and E to F). Press the B softkey to set the
level for the first section of the lower limit line. Press C to set the level for
the second section of the lower lirnit line.

Press the AUTO STOP softkey to toggle the auto stop function on and off. If
the auto stop function is on. the test stops if the andio frequency response
exceeds the limit lines. Otherwise, the test runs continuously.
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Press the SAMPLE POINTS softkey to select the number of points that are
sampled when the tester takes the test measurements.

Press the DEFAULTS softkey to set the parameters to their preset conditions
(typically, the default values are based on IS-98 specifications).

Press the GO TO PARAMETERS softkey 1o return to the AUDIO FRE-
QUENCY RESPONSE PARAMETERS menu.

MODULATION LIMITING. Press the MODULATION LIMITING softkey to
display the TRANSMITTER QUALITY CONFIG MODULATION
LIMITING menu. See Figure 3-65. Use this menu to set the result limits and
parameters for the MODULATION LIMITING test.

TRANSMITTER QUALITY CONFIG "Jamhe
LIITING A NALE G
RESULT LIMITS | PARAMETERS 5004Bm | rower
BS Signal
A 12.00kH2  poduiation Deviation Limit EE
B 360Hz AI [MS Power Expected: 2400Bm] 3 | oo
o 3000H:z B ¢
SAMPLE “ The AF Generater witl AF GENERATOR
pOINTS sweep from 300H2
te 3000Hz. f
This level dotermines
| Audio Peak Devlation. 2000.0mY ; ever
AU Test stops when Hmit ts
STOR on [tlne is egceeded. } DEFALLTS

Figure 3-65: Analog MODULATION LIMITING menu
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You can set the following test parameters:

® A Press the A softkey to set the andio peak deviation (modulation) limit
for the test.

m  B. Press the B softkey to set the starting frequency.
m C. Press the C softkey to set the ending frequency.

B Sample points. Press the SAMPLE POINTS softkey to select the number
of points that are sampled when the tester takes the test measurements.

®  Auto stop. Press the AUTO STOP softkey to toggle the auto stop
function on and off. If the auto stop function is on, the test stops if the
audio peak deviation exceeds the modulation limit value that you set.
Otherwise, the test runs continuously.
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Within this menu you can set the following base station signal parameters:

®m  Power. Press the POWER softkeyv to set the level of the base station
transmitter power.

B Voice mobile attenuation code. The voice mobile attenuation code is a
code sent by the base station to control the output power for voice
transmissions. Press the VOICE MAC softkey to set the voice MAC
parameter.

Press the LEVEL softkey to adjust the level of the internal AF Generator.
You can adjust the level to achieve the audio peak deviation value that you
want.

Press the DEFAULTS softkey to set the parameters to their preset conditions
(typically, the default values are based on 1S-98 specifications).

REFERENCE/TIMING  This soft key displays a menu to select the timing reference input and output
sources (see Figure 3-66). The tester uses either its internal reference or an
external reference that you connect to the REF IN connector on the rear panel.
You can use 1 MHz, 2 MHz, 5 MHz, or 10 MHz inputs as external references.

REFERENCE / TIMING
FREQUENCY REFERENCE TIMING SIGNALS
sourer EXTERHAL @REF IN 1MHz | 494524Hz SYSTEM CLOCK g ner our 2
o mer o1 | REF IN PASSTHROUGH 1Mz | SYSTEM CLOCK = 195608MHz J 4 |oeoron &0
BEFAULTS nerALTS

Figure 3-66: Reference/Timing menu
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Either the internal oscillator signal or a feedthrough signal from the REF IN
connector is available at the REF OUT 1 connector on the rear panel. The
REF OUT 2 connector provides the following signals:

®  PP2S (pulse per 2 seconds)
¥ Super frame

® DPaging frame

" Sync frame

m  Power control frame

¥ System clock

The 19.6608 MHz system clock can be divided by 1 to 1024 to synthesize a
custom frequency.

RF CONNECT/EXT ATTEN  This softkey displays a menu to select the front-panel RF IN/OUT connectors
and external attenuation for your test setup (see Figure 3-67). Use the softkeys
on the left of the display to select the input and output connectors, and use the
softkeys on the right to select the external attenuation,

RF CONNECTOR / EXTERNAL ATTENUATION

RF CONNECTOR IN USE EXTERNAL ATTENUATION

RN OUT RF INIOUT RF N2 RF OUT2 0048 EXT ATTEN
Total RF Qut Atter:: RE NS QUT

46d8
=a p——
{RF OUTZ 4048 CFFSET

e
1 RF OUT
F NG EXT ATTEN
I RE o2 10048 RF INZ
EXT ATTEN
00dB | our

Figure 3-67: RF CONNECTOR/EXTERNAL ATTENUATION menu

CDMA BS SIGNAL CNFG  Use this menu selection when taking CDMA measurements. Refer to CDMA BS
SIGNAL CNFG in CDMA Measurements on page 3-31 for more information.

ANALOG BS SIGNAL  This softkey displays the configuration menu where you can define the operating
CNFG  parameters of an analog base station signal (see Figure 3-68).

3-80 CMD 80 Digital Radiocommunication Tester

www.valuetronics.com




Analog Measurements

AN OG B8
cravemes | ANALOG BS SIGNAL CONFIGURATION
| These signals and signal leves will become active S000BM rowsa
{AFTER the Ampalog Manual Test or HandofT Is started.
CONTROL - { MS Access Power Expected: 4 |ForTRoL
AN [ 20.048m MAG
NOICE MS Power Expected: i T
CHANREL 222 .0(4Bm f MAC
The Volce Channel will not become active urti
@ cali ts established or a handoff Is completed.
547 SAT FEAX
coLomcooe | T B005Hz WOOHZ | arion
ESYSTEM: A DEFALLTS

Figure 3-68: ANALOG BS SIGNAL CONFIGURATION menu

NOTE. The level settings set in the ANALOG BS SIGNAL CONFIGURATION
MENU are the system default levels unless overridden by a test. For example,
the modulation limiting test overrides the volice MAC value with the parameter
established for modulation limiting test.

You can set the following analog base station parameters:

®  Control channel. The base station uses the control channel to page and call
the mobile station (initiate communication). Press the CONTROL CHAN-
NEL softkey to select a control channel.

®  Voice channel. The veice channel is the channel over which voice commu-
nications occur. Press the VOICE CHANNEL softkey to select a voice
channel,

B SAT color code. The supervisory audio tones (SAT) are out-of-voice band
audio tones used for signaling. There are three assigned frequencies of
5970 Hz. 6000 Hz, and 6030 Hz with corresponding saturation color codes
(SCC) of SCC 0, SCC 1, and SCC 2, respectively. Press the SAT COLOR
CODE softkey to select the SAT color code that you want.

®  Power. Press the POWER softkey to set the level of the base station
transmitter power.

®  Control mobile attenuation code. The control mobile attenuation code is a
code sent by the base station to control the output power of the mobile
phone. Press the CONTROL MAC softkey to select the control MAC VOu
want.
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Voice mobile attenuation code. The voice mobile attenuation code is a code
sent by the base station to control the output power for voice transmissions.
Press the VOICE MAC softkey to set the voice MAC parameter.

Supervisory audio tone peak deviation. The supervisory audio tone deviation
is the amount of deviation that the base station uses to transmit the SAT to
the mobile station. Press the SAT PEAK DEVIATION softkey to set the
amount of deviation used.

Press the DEFAULTS softkey to set the parameters to their preset conditions
(typically, the default values are based on IS-98 specifications).

ANALOG BS PARAMETERS. This softkey displays a menu to specify parameters
for the simulated base station (see Figure 3--69).

You can set the following parameters for the base station:

Location identification. Press the LOCATION ID softkey to set a location
identification number. This is a number that identifies a location area with a
particular system.

System identification. Press the SID softkey to set a system number. This is
a number that uniquely identifies a cellular system.

Paging duration. Press the PAGING DURATION softkey to set the paging
duration. The paging duration is how long the base station sends a paging
message over the control channel to the mobile station when a call is being
established. If you set this time too short, the mobile station may not receive
the paging message (if it is in a low-power state), and the call setup will fail.

ANALOG BS PARAMETERS CONFIGURATION

LOGATION 1B 1 208

PAGING
DUIRATION

ik

1234 DEFAULTS

Figure 3-69: ANALOG BS PARAMETERS CONFIGURATION menu
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PRINTER  Press the PRINTER softkey to display the PRINTER CONFIGURATION menu
(see Figure 3-70). You can use this menu to specify the type of printer connected
to the rear panel printer connector. Refer to Figure 2-5, item 7, on page 2-7 for
the location of the printer connector.

PRINTER CONFIGURATION
g EPSON RX SERIES
Figure 3-70: PRINTER CONFIGURATION menu
OTHER  Press the OTHER softkey to display the OTHER CONFIGURATIONS menu

(see Figure 3-71). You can use this menu to do the following:

#® Tumn on the key click function, which produces an audible click each time
you press a hardkey

®  Turn on the acoustic warnings function, which produces a beep if you
attempt to perform an illegal action

®  Sctthe date

®  Setthe time

CMD 80 Digital Radiocommunication Tester 3-83

www.valuetronics.com




Analog Measurements

OTHER CONFIGURATIONS

wev cuck | [BN] OFF (MM.DD.YY 103196 |pas
ACOUSTIS -
wareaise | BN OFF (HH.MM S5 133547 | e

The system date and
time will take effect
at the next power-up.

Figure 3~71: OTHER CONFIGURATIONS menu

OPTIONS  Press the OPTIONS softkey to display a list of the options that are instailed in

your tester. A check mark () adjacent to an option indicates that the option is
installed. See Figure 3-72.

The CODE softkey in the options menu is used to enable firmware options.
Contact your sales representative for details.

Digital Radiocommunication Tester CMD 80

SOFTWARE VERSION: ¥ 2.00, 103196

INSTALLED OPTIONS:
[} CMD-BY  OXCO AEFERENCE CSCILLATOR [ ] CMD-862 MEMORY CARD INTERFACE
] CMDB14 RATE SET 2 (13K} ] CMIBERT  AWGH GERERATOR
[ DMOBY MULTE AEFERENCE FREQUENSY HOUT 5] CHMD-BEZ  AMPS
W} CMDBEC ADAPTOR FOR DMD-BS. OPTIORS B SMD-KT U8 SELLULAR
ol CMD.BE1 IEEE 482 BUS IMTERFACE ] TMD-KE  FCS

LODE
NUMBER

Figure 3-72: Options display
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Appendix A: Splflcatlons

Tables A-—1 through A-5 list the characteristics of the standard CMD 80
Radiocommunication Tester.

Table A-1: Signal generator related characteristics

Characteristic Description
Frequency
Range US Celiular Xmit: 869 MHz to 894 MHz
US Cellutar Rev: 824 MHz 10 849 MHz
PCS Xmit: 1930 MHz 10 1990 MHz
PCS Hev: 1850 MHz 10 1910 MHz

Korean PCS Xmit: 1805 Miz fo 1870 MHz
Korean PCX Rov: 1715 MHz fo 1780 MHz

Resolution 1Hz
Error Same as imebase
Output leve!
RF IN/OUT -20 dBm t0-132 ¢Bm
RFQUT 2 0 dBm to —113 dBm
Resolution 0.1dB
Error (RF INJOUT) £15dB
Modulation
Carrier suppression -30dBe

Table A-2: Modulation analyzer related characteristics

Characteristic Description
p error {25 £10)°C 0.003 (forp 0810 1)
Frequency measurement range +3 kHz
Frequency measurement error Reference £30 Hz
Timing measurement error +60ns
CMD 80 Digital Radiocommunication Tester A-1
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Table A-3: Timebase related characieristics

Characteristic Description
Standard time base
Nomina! frequency 10 MHz
Frequency grift in temperature
range 0 10 35°C <15 x 1079
Frequency aging <0.5 % 10%/year (at 35° C)
Warmn-up fime (at 25°C) Approximately 5 minutes
OCX0 Reference Oscillator
{Option CMD-B1)
Nominal frequency 10 MHz
Frequency drift in temperature
range 0 to 45°C <11 x 1077
Frequency aging <2 x 10~ /year
<0.5 x 10~%/day after 30 days of operation
Warm-Up time (at 25°C) Approximately 5 minutes
Reference Frequency Inputs/Out-
plis
{Option CMD-B3)
Synchronization input
{frequency selectable) 1,2, 5, 10 MHz
Impedance Approximately 100 Q)
Level 0dBmto TTL
Synchronization output
Frequency 10 MHz or frequency at synchronization input
Level TTL Ryp= 53002
AWGN Generator
{Opticn CMD-BB1)
Equivalent noise bandwidth 1.8 MHz {iypical)
(3ain adjustment range ~20 dB fo +6 dB of forward channel power

A-2
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Table A-4: DC measurement characteristics

Characteristic Description
DC voltage measurements
Range Qi0£30V
Resolution 10my
Error 2% + resclution

DC current measurements

Mode Average, +peak, - peak
Range Oto+10 A

Common mode rejection 30V

Shunt resistance 50 mQ

Resolution for averaging 1mA/10mA
Resoiution for peak 10 mA

Residual indices <10 mA

Error

<2% + resolution + residual indication

Table A-5; General characteristics

Characteristic Description
Rated temperature range 010 45° Cto DIN IEC 68-2 1/2
Storage temperature range —40 10 +60° C
Power supply 11010 120 V (AC) £10%

20010 240V (AC) +10%

50 10 400 Hz £5%
Dimensicns (W x H x D) 435 mm > 192 mm x 363 mm
Weight {without options} Approximately 15 kg
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Tables A-6 through A-9 list the characteristics of Analog Mode (Option 17).

Table A-6: Signal generator related characteristics

Characteristic Description
RF Frequency
Range 869 MHz 1o 894 MHz
Resolution 1Hz
Error Same as timebase + resolution
Output level
RF IN/OUT -20 dBm to -124 dBm
RFOUT2 0 dBm to ~105 dBm
Resolution 0.1dB
Error {RF INJOUT) <1.5dB
Modulation
FM Deviation OHzto 12 kHz
FM Resoiution 1Hz
FM Rate 50 Mz to 15 kHz
FM Distortion (THD + Noise) <0.5% (8 kHz dev., 1 kHz rate, 0.3 kHz io 3 kHz BW,
25°C 4 5°C)
Residual FM <10 Hz (rms, 0.3 Hz to 3 kHz BW)
Deviation Accuracy < 2% of setting + residual FM + FM resolution + timebase
error {0.3 kHz < FM rate< 3 kHz; measurement bandwidth
30 Hz to 20 kHz)

Table A~7: RF analyzer characieristics

Characteristic Description
Fraquency Range 824 MHz to 849 MHz
Resolution 1 Hz
Reference Level Range
HF INOUT +41 dBrm to ~28 dBm
RFiN2 0 dBm to ~69 dBm
RF Frequency Measurement
Dynamic Range >40 dB
{from reference ievel)
Resolution 1 Hz
Accuracy Resotution + timebase error
A-4 CMD 80 Digital Radiocommunication Tester
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Table A~7: RF analyzer characteristics (Cont.)

Characteristic

Description

RF Power Measurement
(RF INFOUT, wide band)

Range

0 dBm to 41 dBm

www.valuetronics.com

Error £1.5dB
FM Measurements
RF Bandwidth {{2 x deviation} | <80 kHz
+ {4 x rate})
Deviation Bange 0Hzto 30 kHz
Resolution 1Hz
FM Rate Range OHzto 12 kHz
Sensitivity (0.3 kHz to 3kHz

BW, 12 dB SINAD, 2.9 kHz
deviation, 1 kHz FM rate)

RF IN/OUT Connector
(Ref. Lev. =-28 dBm)

13 1V (-85 dBm), typical

RF IN2 Connecior (Ref.

1.3V {~105 dBm!, typical

Lev. = 69 dBm)
Residual FM
RE WN/OUT <7 Hz (8.3 kHz to 3 kHz BW, rms), typical
RFIN2 <9 Hz (0.3 kHz to 3 kHz BW, rms}, typical
Ermor 54 % of reading + 30 Hz + residual FM

{FM rate <12 kHz, deviation <30 kHz)

Table A-8: Audio source characteristics

Characteristic Description
Frequency
Range 50 Hz to 4 kHz (single tone}
Resoiution 1Hz
Accuracy Half resolution
Ouput Voltage
Range 8.1mVto 5 Vpug
Resolution 0.1mVy
Maximum Cutput Current 20 MAgeak
Output tmpedance <50

CMD 80 Digital Radiocommunication Tester
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Table A-8: Audio source characteristics (Cont.)

Characteristic

Description

Accuracy

5 % {output voltage > 1 mV)

Distortion (THD + Noise)

0.1 % (100 kHz BW, ouiput voltage 2203 mV)

Table A-9: AF analyzer characteristics

Characteristic Pescription
Frequency Measurement
Range 50 Hz to 15 kHz
Resolution 1Hz
Accuracy 1 Hz + timebase accuracy
nput Volatage Range 10mVio30my
AC Voltage Measurement
Input Range 0.1 mV 0 30 Vs
Accuracy 5% + resolution
Nominal Input Impedance 1 MG in parallel with 100 pF
Distortion Measurement
Bandwicth Limited by C-message fitter
Frequency 1004 Mz
Input Voltage range 100 mV t0 30 Vs
inherent Distortion 0.2%
Resolution 0.1 % distortion
Error <5 % + inherent distortion
SINAD Measurement
Bandwidth Limited by C-message filter
Frequency 1004 Hz
input Voitage Range 1100 mV 10 30 Veus
inherent Distortion 02%
Resolution 0.1dB
Error <5 % + inherent distortion
Audio Filters Audio filters are automatically selected based on the
configuration of the specific measurement.
Notch Filter Notch filters are automatically selected based on the

configuration of the specific measurement.

A-6
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Table A—10 lists the Certifications and compliances for the CMD 80 Radiocom-

munications Tester.

Table A-10: Certifications and compliances

EC Declaration of
Conformity — EMC

Meets intent of Diractive 88/336/EEC for Electromagnetic
Compatibility. Compliance was demonstrated to the following
specifications as listed in the Official Journal of the European
Communities;

EN 50081-1 Emissions:

EN 55022 Class B Radiated and Conducted
Emissions
EN 60555-2 AC Power Line Harmonic Emissions
EN 506082-1 immunity:
IEC 801-2 Electrostatic Discharge Immunity
iEC 801-3 RF Electromagnetic Field Immunity
IEC 801-4 Electrical Fast Transient/Burst immunity

EC Declaration of
Conformity - Low
Voitage

Compliance was demonstrated to the following specification as listed
in the Official Journal of the Eurcpean Communities:

Low Voltage Directive 73/23/EEC

EN £1010-1:1893 Safety requirements for electrical
equipment for measuremsnt, cortrol,
and laboratory use

Instaliation Category
Descriptions

Terminals on this product may have different installation category
designations. The installation categories are:

CAT Il Distribution-level mains {usually permanently connected).
Eguipment at this level is typically in a fixed indusirial
location

CATY#  Locallevel mains (wall sockets). Equipment at this level
includes appliances, portable fools, and similar preducts.
Equipment is usually cord-connected

CAT!  Secondary {signal level) or battery operated circuits of
electronic equipment

CMD 80 Digital Radiocommunication Tester
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Appendix B: Remote Control

This section contains information about remote operation of the CMD 80. Either
the RS-232 or the [EC/TEEE bus (GPIB) can be used as an interface for remote
operation. Figure 2-5 on page 2-7 illustrates the location of both connectors.

NOTE. For remote control via the serial interface, some controllers send
characters to the serial interface during booting. This causes the instrument to
switch to the REMOTE state as soon as it receives these characters, since no
explicit addressing is possible with the serial remote conirol. If this occurs, vou
can press the LOCAL key to switch from the REMOTE state to the LOCAL state.

The CMD 80 [EC/IEEE bus interface corresponds to the IEC 625-1, IEEE 488.1,
and the IEEE 488.2 standards. This standard describes data transfer formats and

common commands. Farther, the CMD 80 command syntax closely conforms to
standard SCPI 1995.0.

Figure B-1 1iilustrates the IEC/IEEE 488 connector on the CMD 80 rear panel. It
also illustrates the connector pin number and corresponding line.

NRFD DAV

NDAC ————— " EQ}
PG re—————— DI04
SRQ ————— DI03
ATN DIO2
Shiglg —— — DIOA
Uo0ooooooCcood
@ 1211109 8 7 65 4 3 2 1
24 23 22 21 20 19 1817 16 15 1413 :
coooogoooDooo
Lagic Gnd = —— DIO5
Gnd 011 — OB
Gnd 010 ———— e DIO7
Gng 0§ ——————— —————— DIO§
Gnd 0§ e v REN
Gna 07 Gnd 06
Figure B~1: IEC/IEEE 488 Connector
CMD 80 Digital Radiocommunication Tester B-1
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The bus connections are in accordance with the IEEE 488 standard. The interface
contains three groups of bus lines as follows:

®  Data bus with 8 lines DIO | to DIO 8

Data transmission is bit-parallel and byte-serial with the characters in ISO
7-bit code (ASCI code).

DIO 1 represents the least significant bit and DIO 8 the most significant bit.
®  Control bus with 5 lines
This is used to transmit control functions as follows:

ATN (Attention) ~ becomes active low when addresses, universal com-
mands, or addressed commands are transmitted to the connected device.

REN (Remote Enable) — enables the device to be switched to the remote
status.

SRQ (Service Request) — enables a connected device to send a Service
Request to the controller by activating this line.

IFC (Interface Clear) —~is activated by the controller to set the interface to a
defined status.

EOI (End or Identify) — is used to identify the end of data transfer and 1s
used with a paralle] poll.

®  Handshake bus with 3 lines
This is used to control the data transfer timing as follows:

NRFD (Not Ready For Data) -- an active low on this line signals to the
talker/controller that one of the connected devices 1s not ready to accept data.

DAV (Data Valid) - is activated by the talker/controller shortly after a new
data byte has been applied to the data bus.

NDAC (Not Data Accepted) — is held at active low by the connected device
until it has accepted the data present on the data bus.

Detailed information on the data transfer timing is available in the IEC 625-1
standard.

B-2 CMD 80 Digital Radiocommunication Tester
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According to the IEC 625-1 standard, devices controlled by means of the GPIB
bus can be equipped with different interface functions. Table B-1 lists the
interface functions applicable to the instrument,

Table B~-1: Interface functions

Control Characters Interface Function

SH1 Source Handshake function, complete capabiiity

AH1 Accepier Handshake function, complete capability

L4 Listener function, complete capability, unaddress if MTA

T6 Talker function, complete capability, capabiiity to relay to setial
poll, unaddress if MTA

SR1 Service Request function, complete capability

PP Paraliel Poll function, complete capability

RL1 Remote/Local switchover function, complete capability

pCH Device Clear function, complete capability

D10 Device Trigger function, no Device Trigger

co Controller function, no cordroller function

Setting the Device Address

The device address can be set in the CONFIG menu using the IEEE ADDRESS
function. The address between 0 and 30 is entered using the numeric keys and
remains stored when the device is switched off. The instrument is factory set to
address 1. The address is the decimal equivalent of bits DIOI to DIOS of the
Talker or Listener address.

Serial Interface

The instrument is equipped with a serial interface (RS-232C) as standard

equipment. The 9-pin connector is located at the rear of the instrument. A
controller for remote control can be connected through the interface. The

connection is effected using a null modem cable.

NOTE. For remote control via the serial interface, some controllers send
characters to the serial interface during booting. This causes the instrument to
switch to the REMOTE state as soon as it receives these characters, since no
explicit addressing is possible with the serial remote control. If this occurs, yvou
can press the LOCAL key to switch from the REMOTE state to the LOCAL state.

CMD §0 Digital Radiocommunication Tester B~3
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Characteristics  Interface characteristics are as follows:

of the Interface ,
serial data transfer
®  bidirectional data transfer
M software or hardware handshake
®  possible length of connecting cable > 20 m
DTR RxD

SG ’ XD l DCH

| | l

8 T T T g

RTS ! RI
DSR CTS
Figure B-2: RS-232 Interface connector
Table B-2: Interface connections
Pin Number Pin Number
Designation {9-pin) (25-pin)
Data Carrier Detected DCD 1 8
Receive Data RxD 2 3
Transmit Data TxD 3 2
Data Terminal Ready DTR 4 20
Signal Ground 3G 5 7
Data Set Ready DR {6 )
Request To Send ATS 7 4
Clear To Send CTS 8 5
Ring Indicator Ri 9 21
B-4 CMD 80 Digital Radiocommunication Tester
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Data Lines  RxD (receive data) and TxD (Transmit data)

The transmission is bit-serial in the ASCII code starting with the LSB. The two
Iines are necessary as the minimum requirement for a transmission; however, no
hardware handshake is possible. but only the XON/XOFF protocol.

Control Lines  DCD (Data Carrier Detected), active LOW

Input; using this signal, the data terminal recognizes that the modem of the
remote station receives vahid signals with sufficient level. DCD is used to disable
the receiver in the data terminal and prevent reading of false data if the modem
cannot interpret the signals of the remote station.

DTR (Data Terminal Ready), active LOW

Output indicating that the data terminal is ready to receive data,
DSR (Data Set Ready), active LOW

Input indicating that the external device is ready to receive data.
RTS (Request To Send), active LOW

Output that can be used to indicate the readiness to receive data.
CTS (Clear To Send), active LOW

Input used to enable the transmission of data.

RI {Ring Indicator) active LOW

Input used by a modem to indicate that a remote station wants to set up a
comnection.

Default Settings  The serial interface is set to the following values:

Table B~3: RS-232 default settings

Parameter Setting Value
Baud rate 2400 baud
Data bits 8 bits

Stop bits 1 bits

Parity none

Handshake  Software Handshake. In the case of the software handshake, the data transfer is
controlied using the two control characters XON and XOFF.
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The CMD 80 uses the control character XON to indicate that it is ready to
receive data. If the receive buffer is full, it sends the XOFF character via the
interface to the controller. The controller then interrupts the data output until it
recetves another XON from the CMD. The controller indicates to the CMD 80
that it is ready to receive data in the same way.

Cable for Local Controlier Coupling in the Case of Software Handshake. The
connection of the CMD 80 with the controller in the case of software handshake
15 effected by crossing the data lines. The following wiring diagram applies to a
controller with 9-pin or 25-pin configuration.

CMD Controlier
9-pin 9-pin
1 1
5 RxD /TxD 3
3 TxD / RxD 2
4 §

5 GND /GND 5

§ 4

7 8

] 7

g g
CMD Controller
8-nin 25-pin

1 : 8

2 RxD / TxE P)

3 TxD/RxD 3

4 €

5 GND / GND 7

6 20

7 5

8 4

9 2

Figure B-3: Wiring of the data lines for software handshake

Hardware Handshake. In the case of the hardware handshake, the CMD 80
indicates that it is ready to receive data via the lines DTR and RTS. A logic 0 on
both lines means “ready” and a logic 1 means “not ready”. The RTS line is
always active (logic 0) as long as the serial interface is switched on. The DTR
line thus controls the readiness of the CMD 80 to receive data.

The readiness of the remote station to receive data is reported to the CMD 80 via
the CTS and DSR lines. A logic O on both lines activates the data output and a
logic 1 on both lines stops the data output of the CMD 80. The data output is via
the TxD line.
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Cable for Local Controller Coupling in the Case of Hardware Handshake. The

connection of the CMD 80 to a controller is effected with a “null modem cable”.
In the case of this cable, the data, control, and report lines must be crossed. The

following wiring diagram applies to a controller with 9-pin or 25-pin configura-
tion.

CMD
9-pin

1

Lla i e~ TR N~ s B 6 ) S A % 38 % §

CMD
B-pin

O 02 N N P G2 DD s

Figure B-4: Wiring of the data, control, and report lines for hardware handshake
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Controfier
9-pin
1
RxD/TxD 3
TxD/RxD 2
DTR/DSRH 6
GND/GND 5
DSR/DTR 4
ABTS/CT8 ——— | 3
CTS/RIS 7
g
Controiler
25-pin
8
RxD /1D o
TxD/RxD 3
DTR/DSR 6
GND/GND 7
DSR/DTR 29
RTS/CTS 5
CTS/RTS 4
22
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Local/Remote Switchover

The device is in the Local state (manual mode) when powered on.

If the instrument is addressed as a Listener by a GPIB controller or if it receives
a character over the serial interface, it enters the Remote state and remains in this
state after data transfer has been comnpleted. All controls on the front panel
except the LOCAL key are disabled.

The two methods to return to the Local status are as follows:
®  The controller sends the addressed command GTL (Go to Local).

® The user presses the LOCAL key. Data output from the controller to the
instrument should be stopped before pressing the LOCAL key, or else the
instrument immediately enters the Remote state again. The LOCAL key can
be disabled by the controller sending the universal command LLO (Local
Lockout).

When the CMD 80 is switched to the Local state, it returns to the home menu.
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Interface Messages

GPIB interface messages are transmitted to the device on the data lines when the
Attention Iine ATN is active (Jow).

Universal Commands  The universal commands have codes between 10 and 1F hexadecimal (see
(GPIB only)  Table B—5 on page B—10). The commands act, without previous addressing, on
all devices connected to the bus. The universal commands are described in
Table B-4.

Table B~4: Universal commands

Command Function

DCL {Device Clear) Aborts processing of the currently received commands and
sets the command processing sofiware {0 a defined initial
status. The device setting is not changed.

LLO {Local Lockout) The LOCAL key is disabled.
SPE (Serial Poll Enable) Ready for serial poll.
SPD {Serial Poll Disable} End of serial poll.
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Table B-5: ASCH and GPIR code chart

B7 ¢ ¢ 4} 4] 1 1 1 1
B6 0 0 1 1 0 G 1 1
B5 0 1 [ 1 0 1 0 1
BITS
NUMBERS
B4 B3 B2 B1 CONTROL SYMBOLS UPPER CASE LOWER CASE
¢ 20 40 ¢ {60 16 | 100 2 | t2¢ 15 | 140 o 1160 16
0 0 00 NUL DLE SP 1] @ P ! p
k4] & 10 16 20 32 30 48 40 64 50 80 =) 86 70 112
1 are | oo rro | 4 1 {61 27 | 1 1| 12 17 | 141 148t 17
6 0 01 SOH oo ! 1 A Q a q
i 1 g7 |2 33 |5 48 | 41 65 | 51 81 1 81 a7 {71 113
2 22 4z 2 62 18 102 z 122 i3 142 F 162 18
09 10 8STX DC2 ” 2 B R b r
2 2 12 18 22 34 3z 50 | 42 66 52 82 62 98 T2 114
3 23 43 32 {63 18 | 103 3 ] 123 13 § 143 5 1183 19
0 0 11 ETX DC3 # 3 C S c s
3 L RE! 19 |28 35 | a3 51 | a3 67 |53 83 | 3 2 {7 1186
4 soctopa born | M4 4 |64 20 | 104 4 124 20 144 4 1184 20
0 1 00 EOT DC4 $ 4 D T d t
3 4 14 20 | @4 36 | 34 52 | 44 68 54 84 B84 0o 1 74 116
I POC | oo pprr | 45 5 1865 2% 1 106 5 1125 21 1 145 5 1165 21
0 1 0 1 ENQ NAK % 5 E u e u
5 51 15 21 | 28 37 |38 53 | 58 69 { 85 85 |65 w01 7 117
8 26 46 € | 66 22 106 & 126 2z 148 & 166 22
110 ACK SYN & 6 F Vv f v
0 8 T 22 | 28 38 | 3 54 | 46 70 | s8 86 | 66 w2 |78 18
7 27 47 7§67 23 | o7 7 | a7 23 {147 7 {167 23
BEL ETB ! 7 G w g w
0 1 11 7 7 17 23 2y 38 37 53 47 7 57 87 67 03 77 119
10 GET | 30 spe |50 8§70 24 | 110 8 | 130 24 | 150 8 1170 24
1000 BS CAN ( 8 H X h X
g g {18 24 |28 50 {38 56 | a8 72 t 58 sz | 88 104 {78 120
11 menp {34 spPp | 5t 8 {7t 25 |11 R KA 25 | 151 2 11N 25
10 01 HT EM ) 9 f Y f y
3 s ] 19 a5 | 29 41 {39 57 |49 73 | 68 ag | e9 105 | 79 121
12 32 52 10 72 26 112 i 132 26 182 10 172 26
LF SuB * : J Z i z
i 010 A 10 ] 1a 25 | 2A a2 §aa 58 | an 74 | A 90 | A 108 | 7a 122
13 33 53 11 {73 27 § 113 11 133 27 153 12 | 173 27
10 11 vT ESC + ; K [ k {
8 1] 27 | 2B 13 | a8 59 | 4B 75 | 5B o | &8 107 | 78 123
14 34 54 iz 74 28 114 12 134 Z8 154 12 174 28
1 1 00 FF Fs . < L \ I |
[ 12 16 28 2C 44 3C &80 4C kil 5C 9z sC 108 7C 124
15 35 35 13 75 29 115 iz 135 29 155 13 178 25
1 1 01 CR GS - = M ] m }
o . 13 10 29 20 45 3D 81 40 77 5D 93 &0 109 70 125
b3 38 56 14 76 39 118 14 136 30 156 i 176 30
SO RS . > N ~ n ~
1 1 1 0 E 14 1E 30 § 2E 46 3B &2 4F 78 5E 94 6E 10 fTE 126
17 ar 87 15§77 ONL § 17 15 § 137 o {157 15 | 117
Si us / 0 O o) DEL (RUBOUT}
11 11 F 15 | 1F 1 | oF 7 fas g | 4F 79 lap T gg | 6F 1y | 7F 127
ADDRESSED UNIVERSAL LISTEN TALK SECONDARY ADDRESSES
COMMANDS COMMANDS ADDRESSES ADDRESSES OR COMMANDS
KEY octal 125 PPRU GPIR code REF: ANSt 3TD X3.4-1977
NAK ASCIl character IEEE STD 488.1-1987
150 5TD 646-2973
hex |15 21 decimal
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Addressed Commands
(GPIB only)

Commands Received by
the CMD 80 in Listen
Mode (Controller to
Device Messages)

The addressed commands have codes between 00 and OF hexadecimal (see
Table B-5), They act only on devices addressed as Listeners. The addressed
commands are described in Table B--6.

Table B~6: Addressed commands

Command Function

SDC (Selected Device Clear) | Aborts processing of the currently received commands and
sets the command processing software 10 a defined initial
status. The device setting is not changed.

GTL (Ge To Local) Changes to Locai state {manual operation)

tnput Buffer. All commands received are buffered in a memory with a maximum
capacity of 256 bytes. To process command lines that are longer, the part of the
command line that was first received 1s processed before accepting the next part.

Command Syntax. Figure B--3 shows the syntax of a command line {program
message).
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Cormmand line

”

"N

OO

,——-—-O—-.( ESCIT character }-—O——\

(=AU character (" )—|
9 e Bexadecimal NUmDEr Jreemmmmd

(B) Einary DUIDEr s
- . e Numeric value (dec) W

J -
-

Mantissa

Exponent >

Figure B-5: Syntax diagram of a command line

Commands consist of a header and, in most cases, one or more following
parameters. A query is formed by appending a ‘7" to the header. Queries may, but
usually do not, have parameters.

Except for common or device independent commands (those beginning with **),
a command header consists of several keywords with ‘" separators.

Several conventions apply when listing keywords and commands. The first is the
notation for the long form and the short form of keywords. The long form of 2
keyword is the full keyword. The short form is an abbreviation permitted if the
keyword contains more than four characters. This abbreviation consists of the
first four characters of the keyword unless the fourth character is a vowel, in
which case the abbreviation i3 the first three characters. The short form is
indicated by capitalizing the characters that make up this form, as in “CONFig-
ure.” The capitalization is for notation only; keywords are case insensitive and
either upper, lower, or mixed case may be used when sending cornmands to the
instrument.
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The conversion to the short form is done separately and independently for each
keyword. Thus, the header “CONFigure:CLEVels:DURation” may also be given
as (lowercase used just for the example), “conf:clev:dur,” “conf:clev:duration,”
“conficlevels:dur,” “conf:clevels:duration,” “configure:clev:dur,” “config-
ure:cleviduration,” or “configure:clevels:dur.” Keyword abbreviations other than
the specified short or long forms (for example, “config”) are not allowed.

EENTY ELIETS

A second convention concerns optional keywords. Optional keywords (also
known as defauit nodes in the SCPT standard) are keywords that, although they
are needed for a full description of the command, may be omitted because they
are assumed by the command interpreter. An optional keyword is indicated by
surrounding it and its associated ‘:’ separator with brackets. For example, the
header indicated as “CONFigure:BSTation:SOURce[:CDMA]:POWer” may be
sent to the instrument as “CONFigure:BSTation:SOURce:CDMA:POWer” or as
“CONFigure:BSTation:SOURce:POWer” (or as one of the corresponding short
forms).

The majority of commands have parameters that either choose a value for or
directly set the value of the item selected by the command header. Parameters
can be predefined (in association with the command) character parameters,
numeric values, or, less commonly, strings. The parameter or parameters must be
separated from the header by one or more whitespace characters (those with
decimal ASCII codes between 0 and 9 or 11 and 32, inclusive).

Depending upon the command, a parameter may have optional units, For
instance, when entering a frequency value, HZ, KHZ, MHZ, or GHZ may be
used as units. If no explicit units are used, the basic unit for the parameter (HZ in
the case of a frequency parameter) is assumed.

Commands that accept numeric parameters can also accept the special character
parameters “MAXimum” and “MINimum,” These arguments set the value of the
command item to the upper or the Iower limits of the range accepted by the
instrurnent. Such a command also has associated queries for the maximum and
mintmum values: if the command header is “<xxxx>,” then the queries are
faxxxx>? MAXimum™ and “<xxxx>? MINimum.” These queries give the
respective ends of the range and not the current value.

NOTE. The STATus and common (*) commands do not accept the MAX or MIN
arguments.

The same conventions apply when listing parameters as when listing headers:
short and Jong forms are distinguished by showing the acceptable short form in
upper case (just as with headers, the case used when sending parameters to the
instrument is not important) and optional parameters are shown by surrounding
them with square brackets.
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There are also several conventions specific to parameters. The parameter
description is surrounded by angle brackets (‘< and “>’) to distinguish it from
the header. Alternate parameters, only one of which may be given, are separated
by ‘I’. Thus, the parameters for a command that accepted a numeric power,
“MAXimum,” or “MINimum” would be described by:<power [DBM]
MAXimum | MINimum>.

Multiple commands can be sent to the instrument on one command line. The
individual commands are separated by a *;”. The second command is interpreted
in one of two ways:

m  If the command header starts with a ‘2, it is interpreted as a separate header
with no connection to the previous command.

B ]f the header starts with a keyword, the header of the previous command
(except for the last keyword) is prepended to the given command.

The following example illustrates the use of multiple commands sent on one
cormmand line:

# “CONFigure:BSTation:CHANnel:TRAFfic 8;:CONFigure:BSTation:FRE-
Quency:CHANnel 283” is equivalent to “CONFigure:BSTation:CHAN-
nel: TR AFfic 8" followed by“CONFigure:BSTation:FREQuency:
CHANRel 283"

NOTE. If the commands are sent on different command lines, the full header for
each command must be given. The initial *:’ should not be used,

Every comumand line must end with a terminator. Terminators are:
B New line {ASCIH code 10 decimal)

®  End (EOI line active) together with the last useful character of the command
line or the new line character (GPIB only)

Since the carnage retarn character (ASCII code 13 decimal) is permissible as
a filler without effect before the terminator, the combination of carriage
return and new line is permissible. A command line may require more than
one line of the controller screen since it is only limited by the terminator.
The terminator is automatically added to the end of command text with most
GPIB-bus controllers.

Spaces. Additional spaces may be inserted at the following points:
®  before a header
®  between header and number

B before and after commas () and semicolons (;)
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before the terminator

Decimal Numbers. The following notations are permissible for decimal numbers:

With and without sign (for example: 5, +5, and -5)

With and without decimal point; any position of the decimal point is
permissible (for example: 1.234, -100.5, and .327)

With or without exponent to base 10, “E” or “e” is used as the exponent
character (for example: 451, 451E-3, and 4.51e-2)

The exponent is permissible with or without a sign: also, a space is
permissible instead of the sign (for example: 1.5E +3, 1.5E--3, and 1.5E 3)

Leading zeros are permissible in the mantissa and exponent (for example:
+001.5 and —01.5E-03)

The length of the number, including the exponent, may be up to 30
characters. The number of digits for the mantissa and exponent is limited
only by this condition. Digits that exceed the resolution of the device are
rounded up or down; they are always considered for the order of magnitude
(power of ten). Examples are 150000000 and 0.00000032.

NOTE. Specification of the exponent alone (for example, E-3) is not permissible.
1E=3 is the correct notation.

Hexadecimatl and Binary Numbers. Hexadecimal numbers and binary numbers are
permissible only without exponent and unit. The following notations are
permissible:

Hexadecimal number (for example: #H12ffab, #h12FFAB, and #HFf19a)
Binary number (for example: #b101011 and #B11001)
String entries as follows:

"01234567890abcdef”
'01234567890ABCDEF’
”01234567890abedef”
”01234567890AbcdER”
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Messages Sentbythe  The CMD 80 sends messages over the remote interface under the following
CMD 80 in Talker Mode  conditions:
(Device to Controlier

] i atain i
Messages) The CMD 80 has been requested to provide data in its output buffer by one

or more query messages with a question mark within one command line.

®  The CMD 80 indicates by setting bit 4 (message available) in the status byte
that the requested data is now present in the output buffer (see Service
Reguest and Status Registers on page B-21) or indicates messages in the
error queue by setting bit 2.

m  If using GPIB, the CMD 80 has been addressed as a talker.

NOTE. The command line with the data request must be transmiited immediately
before the talker is addressed. If another command line is present in between, the
output is cleared.

If the CMD 80 is addressed as a Talker immediately after the query message, the
bus handshake is disabled until the requested data is available.

The syntax of the messages sent by the CMD 80 is shown in Figure B-6.

OO

I—-@-«( RSCI1 string )-@1
<Space> { Number - Termmatur
(RSETT text }—-———J

- -(1'93') »

Number

Figure B—6: Syntax diagram of messages sent by the CMD 80
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The syntax 1s similar to that of the commands received by the CMD 80. Specific
syntax rules are as follows:

A carriage return/new line (ASCII code 13 and 10 decimal) together with an
end message (line EOI active — applies to GPIB only) is used as a
lerminator.

If the CMD 80 receives several query messages, it also returns several
messages within one line separated by semicolons (;).

Several numbers can be sent as a reply to certain query messages; they are
separated by commas (,}.

The syntax of the numbers is described in Figure B-6.

Messages sent by the CMD 80 do not contain units. In the case of physical
variables, the numbers refer to the basic form of the unit (V, A, W, OHM, §,
Hz, RAD, %, DB).

Device-independent  The device-independent commands are listed in Table B—7 and B—8. The
Commands  commands are of the following types:

{Common Commands)

Commands that refer to the GPIB Service Request function, with the
associated status ané mask registers

Commands for device identification
Commands that refer to the GPIB Paralle] Poll function

Commands for device internal sequences (reset, calibration) and for
synchronizing sequences

The commands are taken from the IEEE 488.2 standard which ensures that these
commands have the same effect in different devices.

The headers of these commands consist of a star (¥) followed by three letters.
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Table B-7: Device-independent commands received by the CMD 80

Command

Number, range

Definition

*RST

Reset
Acts on the instrument setting fike the RESET key.

This command does not change the status of the GPIB-bus
interface, the set-GPIB-bus address, the mask register of
the Service Reguest function, or the output buffer.

A current Service Request is reset only if it has not been
produced by a message in the output buffer.

*PEC

~32767 ... +32767

Power On Status Clear {reset on power-up)

If the argument is nonzero, the Service Request Enable
mask register (SRE) and the Event Status Enabie mask
regisiers {ESE) are cleared at power-up.

i the argument is zero, the above mentioned registers
retain their contents when the device is swiiched on and
off. This enables a Service Requast when the device is
switched on.

*0oPg

Operation Compiete (ready signal)

Sets bit 0 {Operation Complete} in the ESR, when all
previous commands have been processed {see Command
Processing Sequence and Synchronization on page B-27).

CLS

Clear Status

Sets the Status registers (ESR and STB) to zero. The mask
register of the Service Request function (ESE and SRE) is
not changed.

Clears the output buffer. The present Service Request is
cleared (see Service Request and Status Registers on
page B~21).

‘ESE

0to 265

Event Status Enable

The ESE mask register is setto the specific value that is
interpreted as a decimal number {see Service Request and
Status Registers on page B-21).

*SRE

Oto 255

Service Request Enable

The SRE mask register is set to the specified value that is
interpreted as a decimal number (see Service Request and
Status Registers on page B~21).
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Table B~7: Device-independent commands received by the CMD 80 {Cont.)

Command | Number, range Definition

*PRE 010255 Paraliel Poli Enable
The Parallel Poll Enable mask register is set to the
specified value that is interpreted as a decimal number (sse
Service Hequest and Stafus Registers on page B-21).

*WAI - Wait To Continue

Process the subseguent commands only when all previous
commands have besn compietely executed {see Command
Processing Sequence and Synchronization on page B-27).

Table B-8: Device-independent commands sent by the CMD 80

Command

Output Message Data Value

Number of
Digits

Range

Definition

HPON?

upto 72

alphanumeric

ldentification Quety

The following identification textis sentas a
reply to the *IDN? command.

Tektronix/Rohde&Schwarz,
{MD80,030113/001

ATX.X

BR:X.X

LH:X.X

Tekironix/Rohde&Schwarz = manufaciurer
CMBDB0 = model

030113/001 = reserved for serial number

XX =firmware/software version (for example:
1.2)

*PSC?

for1

Power On Status Clear Query

To read the status of the Power On Clear
Flags (see *PSCin Table B~7)

“0PC?

Operation Compiete Query {ready message)

The message *OPC 1 is enterad into the
output buffer and bit 4 (message avaifable) set
in the status byte when all previous commands
have been completely executed. Bit
{operation complete) is also set in the ESR
{see Command Processing Sequence and
Synchronization on page B-27.
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Table B-8: Device-independent commands sent by the CMD 80 (Cont.)

Output Message Data Value

Number of
Command Digits Range Definition

*OPT? e — Option Identification Query

H

This queries the options included in the
instrument and returns a list of the options
instalied. The options are separated from each
other by means of commas.

"ESR? 113 00 255 Event Status Register Query

The contents of the ESR are output in decimai
form and the register then set to zero.

*ESE? 1163 0o 255 Event Status Enable Query

The contents of the ESE mask register are
output in decimal form.

*STB? 1438 00 255 Status Byte Query

The contents of the status byie ase ocutput in
decimal form.

*SRE? 1103 (1o 255 Service Request Enable Query

The contents of the SRE mask register are
output in decimal form.

TST? 1103 {to 255 Seff Test Query

The output value 0 indicates the completion of
the self-test without error,

MiST? 1 Oor? tnstrument Status Query

Reads the instrument status (ses Service
Request and Status Registers on page B-21).

*PRE? 1103 0to 255 Parallel Poll Enable Query

The contents of the Parallel Poll Enabie
register are output in decimal form.

Device-Specific Al CMD 80 functions that can be set using the keyboard can also be controlled
Commands  through the GPIB bus. The effect of the remote commands is the same as the
corresponding entry from the keyboard. The GPIB bus can also be used to read
the values set for all parameters.

The headers are designed in conformance with SCPL
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Service Request and Status Registers

Figure B-7 shows the status registers and the effective links between them. To
comply with the IEEE 488.2/SCPI 1995.0 standard, the Status Byte (STB) and
its associated mask register (SRE) (that are also present in older devices) have
been supplemented by the Event Status Register (ESR) and its Event Status
Enable Mask Register (ESE).
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Power On

User Request

Command Error
Execution Error
Device-Dependent Error

Query Error
Recuest Control
;— Operation Complete
Event
gtoumger | 7 | 6 |5 4 | 3 | 2 | 1 | o | pendew
Significance | 128 | 64 | 32 | 16 | 8 ¢ | 2 1| ES®?
i i i ! | I l i
AND  AND  AND  AND AND  AND  AND  AND
! I | | 1 | | | ronts:
Bit number 7 6 5 4 3 2 ! 9 E;‘:E}e e
Signifcance | 128 | 64 | %2 | 16 | 8 4 | 2 | 1 | ESEve
T T
Ve
¥ Y Y
(OR) =
not empty Output buffer
Questionable Status
Operation Status
1 not empty Error Gueue
RQS Y ¥ l
MSS | ESB | MAV
Bitnumber | 7 6 5 4 3 2 1 0 Ssﬁ.‘;?; Byte
Significance 128 64 32 16 8 4 2 1
l | ! E E | !
AND AND  AND AND  AND  AND AND
I ? i | E i l SemicoR
Bitnumber | 7 r 5 4 3 2 1 0 | poeeRequest
N § "
Significance | 128 v 32 15 3 4 5 1 ggg ;.'aiue
— (OR)
Figure B-7: Status registers
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A bitis set to 1 in the ESR in the case of certain events (for example: fault, ready
signal). Refer to Table B-10. These bits remain set until they are cleared by
reading the ESR (by the command *ESR?) or by the following conditions:

®  The commands *RST or *CLS
®  Switching the AC supply (note that the power-on bit is set in this case)

Using the ESE mask register, the user can select the bits in the ESR that also set
the sum bit ESB (bit 5 in the status byte) and trigger the service request. The
sum bit is therefore only set if at least one bit in the ESR and the corresponding
bit in the ESE are set to 1. The sum bit is automatically cleared again if the
previous condition is no longer fulfilled (for example, if the bits in the ESR have
been cleared by reading the ESR or if the ESE has been modified).

The ESE mask register is written by the command *ESE <value> (value 1s the
register contents in decimal form) and can be read again by the command *ESE?.
The value 1s set to 0 at AC power on if the power-on status clear flag is 1

(*PSC 1). The ESE mask register is not changed by other commands or interface
messages (DCL, SDC).

The bits listed in Table B-9 are used in the statos byte (STB).

Table B~9: Bit allocation of status byte

Bit Number” | Bus Line | Description | Meaning

2 DOL3 —_ There is an entry in the error quete
3 DOl4 —_ Sum bit of the Questionabie status
4 DOl s MAV Message Available

Indicates that there is a message 1o be read in the
output bufier, The bit is 0 if the outpus buffer is

empty.
5 DOIB ESB Sum bif of the Event Status Register
6 BoI 7 RSQ Request Service
7 DOI 8 -— Sum bit of the Operation status

"Bits 0 and 1 are not used.

NOTE. The status register bits are numbered from 0 to 7 in compliance with the
standard, but the bus data lines are designated DIO 1 to DIO &.
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Table B-10 shows the bit aliocation for Event Status Register (ESR).

Tahle B~10: Bit allecation of ESR

Bit

Number | Meaning

7 Power On
This bit is set when the instrument is switched on or if the power retums foliowing &
faiture.

5 User Request

This function is not implemented in the CMD 80.

5 Command Error

This bit is set if one of the following faults is detected in the received commands:
Syntax error
lllegai unt
llegal header
A number has been combined with a header where no number is allowed.

4 Execution Error

This bit is set if one of the following errors was detected during execution of the
received commands:
A number is outside the permissible range (for the respective paramater)
A received command is not compatible with the cutrent device sefiing

3 Device-Dependent Emror

This hit is set when a functional errors occur.

2 Query Error

This bit is set if one of the following conditions occurs:
The controiler wanis to read data from the CMD 80 but ne query
message has previously been output. {GPIB only)

The data present in the output buffer of the CMD 80 has not been read
and a new command was sent to the instrument instead. The output
buffer is cleared in this case.

1 Request Conirol

This function is not implemented in the CMD 80,

g Operation Compiete
This bit is set by the commands *OPC and *OPC? when all previous commands
have been executed.
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Using the SRE mask register, the user can determine whether the RQS bit of the
status byte is set and a Service Request sent to the controller by activating the
SRQ line with a set bit of the status byte. Since each bit in the SRE mask register
is assigned to the corresponding bit in the status byte, the possibilities are
indicated in Table B~11.

Tahie B-11: SRE bit status

Contents of Set Bit Number

SRE {decimal) | in SRE Effect

¢ —_ No Service Request

4 2 Service Request if there Is a message in the error queue

8 3 Service Request if bit(s) is set in the Questionable status
{and not masked}

16 4 Service Reguest it MAV bit is set (message in output
buffer

32 5 Service Request if ESB bit is set {at least 1 bit set and
not masked in the ESR)

128 7 Service Request if bit(s) is set in the Operation status
{and not masked)
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www.valuetronics.com

The Service Request Enable mask register (SRE) is written by the command
*SRE <value> (value is the contents in decimal form) and can be read again by
the command *SRE?. The SRE is set to G when the AC power is switched on (if
the power on clear flag is 1). The Service Request function of the CMD 80 is
thus disabled. The SRE mask register is not changed by other commands or
interface messages (DCL, SDC).

Several devices can trigger a Service Request simultaneously. The controller
must read the status bytes of the devices to identify the device or devices that
triggered the Service Request. A set RQS bit (bit 6/DI0O7) indicates that the
device is sending a Service Request.

The status byte of the CMD 80 can be read in the following manner:
® By the command *STB?

The status byte is output in decimal form. The status byte 1s not changed by
being read, and the Service Request is not cleared.

® By a Serial Poll

The contents are transferred in binary form as one byte. The RQS bit is then
set to O and the Service Request becomes inactive; the other bits of the status
byte are not changed.
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The status byte of the CMD 80 is cleared in the following manner:
® By the command *CLS

This command clears the ESR and the output buffer; the ESB and MAV biis
in the status byte are also set to 0. This in turn clears the RQS bit and the
Service Request.

B By reading the ESR (*ESR? command) or setting the ESE mask register to 0
(*ESE command) and by reading the contents of the output buffer

® By reading out the error queue using SYSTEM:ERROR?

® By reading the Questionable/Operation status register or zeroing the
respective enable register

Resetting the Device Functions

Table B~12 hists the various commands and events that cause individual device
functions 1o be reset.

Table B-12: Device reset functions

Power On
Clear Flag | DCL, SDC c d
g {Device Clear, Selected e
Event 0 1 Device Clear) *RST | *CLS
Basic device setling —— | — Yes e
Set Event Status Register ESR  |Yes |Yes | — Yes | Yes
to zero
Set mask register ESEand SRE |~ {Yes | — — |
to zero
Clear output buffer Yes  Yes |Yes e I (1
Clear Service Request Yes |1 2 3 Yes
Reset command processing Yes iYes |Yes —_ | —
input buffer
' Yes, but “Service Request on power on” is possible.
2 Yes, if only caused by message in the output buffer,
3 Yes, if not caused by message in the output buffer.
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Command Processing Sequence and Synchronization

The commands received by the CMD 80 are first stored in an input buffer and
are processed in the order in that they were sent. During this time, the GPIB bus
can be used for communication with other devices. Command lines that exceed
the capacity of the input buffer are processed in several sections. The bus is
occupied during this time.

OPERATION COMPLETE  The commands *OPC and *OPC? (Operation complete) are used as feedback to
Command  indicate the following:

B the time when processing of the received commands was terminated
® whether 2 measurement (if any) has been completely performed

The *OPC command sets bit 0 in the ESR, and a Service Request can then be
triggered when all previous commands have been executed.

The *OPC? query additionally provides a message in the output buffer and sets
bit 4 (MAV) in the status byte.

WAIT Command  Synchronization can be established within a command line by the command
*WAL All subsequent commands are executed only when the previous com-
mands have been completely executed. This is sometimes useful in the case of
very short measurement times.

Error Handling

All errors detected by the CMD 80 in connection with remote operation are
indicated in the ESR by setting a bit (bit 2, 4, or 5, see Table B—10). Function
faults are signalled by setting bit 3. At the same time, a message is entered into
the error queve. These bits remain set until the ESR is read or is cleared by the
command *RST or *CLS. This is complies with the standard IEEE 488.2/SCPI
1995.0 and enables triggering of a Service Reguest and program-controlled
evaluation of the type error.
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Appendix C: Remote Control Commands

This appendix describes the use of the remote command set for control of the
CMD 80. This command set is designed to be compliant with IEEE 488.2 and,
as much as possible, with SCPI 1995.0

The command language is SCPI-like in cases where deviation from SCP1L is
needed. The main deviation from the SCPI standard is in configuring and
running predefined tests and in returning the data from these tests to the host or
controlier. Configuration in the CMD 80 relates mainly to the parameters of the
test being run, while configoration in the SCPI model relates mainly to the
characteristics of the signal to be measured.

Because of the large number of test results, more than one data item may be
returned (depending upon the test) in response to a query. This feature is not part
of the SCPI standard.

The information in this appendix is based on Standard Commands for Program-
mable Instruments (SCPI), Version 1996.0

Command Set Organization

The keywords form a hierarchy. For example, all headers for commands for
instrument configuration start with the keyword “CONFigure.” Further keywords
limit the command. Command headers for configuring the base station simulator
begin with “CONFigure:BSTation”; those for configuring the RF source in the
sirulator begin with “CONFigure:BSTation:SOURce.” This hierarchy can be
represented as as tree structure. Figure C-1 shows a partial structure for
configuration headers.

CDNF; gure

BSTaiti on CLEVels
TCHaLne'l FREQuency SOU!Rce
CHAine] SELect SYS]tem

Figure C—1: Partial command tree for headers starting with “CONFigure”
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The root or first keyword of a command indicates to which instrument system or
command group the command belongs. The areas of the instrument controlled by
commands beginning with different keywords are as follows:

C~2
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Commands beginning with “*’ that do not follow the model of keywords
with “:" separators are commands required by IEEE 488.2 and by SCPL

Commands beginning with “CONFigure” configure the instrument and tests
that the CMD 80 can perform. Configuration includes both setting of test
conditions, such as source levels, and setting of limits for acceptable test
results.

The command beginning with “DISPlay” affects what is shown on the
front-panel display.

Queries beginning with “FETCh” return data without performing a new
measurement. A new measurement is not needed in two cases: when the
data is always available without performing a measurement and when the
data is from a previous measurement that started with a “READ” query. If
the second keyword of the query is “[:SCALar},” the returned data consists
of either one item or of several different items. If the second keyword is
“ARRay,” the returned data consists of an array of items of the same type.

Commands beginning with “MMEMory” are associated with storage and
recall of instrument settings.

Commands beginning with “PROCedure” cause the CMD 80 and/or the
mobile station under test to change states. No tests are performed and no data
is returned.

Queries beginning with “READ” perform predefined tests on the CMD 80
and return results after the test is complete. Queries ending with the keyword
“[:ALL]” return more than one data item; other queries return only one data
item. For some tests, additional data can be returned with a “FETCh” query.

Commands beginning with “ROUTe” control which of the signal inputs and
outputs on the CMD 80 front panel are used t¢ connect 1o the mobile station
under test.

Commands beginning with “SENSe” affect settings associated with the input
signals to the CMD §0.

Commands beginning with “SOURce” affect settings associated with the
output signals from the CMD 80.

Commands beginning with “STATus” report the internal condition of the
CMD 80 and determine which error conditions are reported.

Commands beginning with “SYStem” control miscellaneous items in the
instrument that are unrelated to the measurements made.
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Instrument Model
AF N 2 ]
AF INOUT=—=  ROUTe
RF OUT 2=

Keywords other than the first can also organize groups of commands. For
example, commands related to the transmitter quality test, whether for configur-
g the test, performing the test, or returning additional test results, all contain
the keyword *“TQUality.” Likewise, there are particular keywords associated with
each of the other CMD 80 tests.

The Figure C-2 shows the conceptual model of the CMD 80 in terms of the
interconnection of SCPI subsysterms used in programming the instrument. The
model is used to relate programming commands and queries to the areas of the
instrument that they control. Commands that relate to a given block often start
with the keyword that is the block name. Not all blocks shown necessarily have
associated programming commands and queries; some may have fixed,
unalterable functions.

[ T e e e e e s s i "-E
|
—= NPt > SENSe CALCuate e FORMat
l |
| g |
LSignalMeasurement | e
Y DiSPlay
MMEMary
; > Data Bus
[ e s s e s s e e e o e e ey
I ) }
—{— OUTPul |« SOURce CALCulate E FORMat
| o ; ]
L SignalGeneration o4 1
From ali blocks ——=  STATus
.
8YSTem

Figure C-2: Instrument concept model

State-Based Operation

Atany given time, the CMD 80 is in cne of several internal states, each of which
1s related to the state of the mobile station under test. Certain remote commands
may be given only in certain states. For example: commands that change the
settings of the base station simuiator in the CMD 80 may only be used when
such changes do not cause the CMD 80 to lose contact with the mobile station;
tests that require that there be an active call to the mobile station may be run
only when the CMD 80 1s in the proper call established state.
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The states and the methods that the instrament changes between states are
summarized in the Figure C-3. The items in parentheses are the mnemonic
names by which the states are known.

PROCedure:SE;.ectTEST NONE

System idie \PROCedure:SELect TEST CMTest

PROCedure:SELect: TEST AMANual

CDMA

Mobite Completes Regisiration

PROCedure:CTMStation:CALL ATESt

{ACE)

PROCedure:CTMS:ARELease
or
mobile reieases call

Changing States

Analog
Mobile Test
Initialization
(AMIN

Analeg N\
(Mol Tes Mobile Test
(AMiD) / PROCedure:CTMStation:CALLVOICe lcle
or mobile piaces call\ (MIDL} /PROCedure:CTMStation:CALL TEST

Analog Call
Established

Module Test

(IDLE) o

PROCedure:SELect TEST MANual |

PROCedure:Sklect: TEST AMTest

Mobiie Test
Initialization

) {MIN)

Mobile Comptletes Registration

Call
Established
Tast
{CE2)

Call
Established
Voice
(CEY

PROCedure:CTMStation:CALL ATESH PROCedure:CTMSiation:RELease

or
mehile releases call

Figure C--3: State-based operation diagram

The internal state of the CMD 80 changes as a result of the actions of the user,
either through the front panel or the remote interface, and of the mobile station.

The following example shows the steps in a remote control program that
establishes a call with the mobile station using CDMA service options 2 or 9.

This type of call must be made to do most of the tests possible with the
CMD 80.
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When the CMD 80 is first powered up, after a reset (“*RST” command or
“SYSTem:PRESet” command), or after the “PROCedure:SELect: TEST NONE”
commangd, the instrument is in the “IDLE” state. In this state, the instrument is
inactive, with its internal RF source turned off. There is no communication with
the mobile station under test.

When it receives the “PROCedure:SELect: TEST MANual” command, the
CMD 80 turns on its CDMA RF source with the setting established by the
“CONFigure:BSTation” tree of commands. The instrument then enters the
“MINT state while it waits for the phone to register.

Registration is the process whereby the mobile station under test receives the
signal from the base station simulator in the CMD 80, decodes it, synchronizes
to the system timing, and sends back a signal identifying itself. The registration
process is under control of the mobile station. However, since most further
commands affecting the mobile station cannot be sent until it is registered, a
remote conirol program must know when registration is accomplished. This
information can be obtained in several ways, either by polling the CMD 80 until
the mobile station registers or by enabling and then waiting for a GPIB SRQ
when the phone registers.

One way of determining registration is through the CMD condition register.
Registration causes an event to be recorded in the CMD register that can be read
with the “STATus:OPERation:CMD[:EVENt]?” query. This event can be enabled
to cause a GPIB SRQ. (No SRQ) is possible when using RS-232 control.)
Alternatively to the above, the state of the CMD 80 can be read with the
“STATus:DEVice?” query. When registration occurs, the CMD 80 automatically
changes to the “MIDL” state.

In the “MIDL" state, the “PROCedure:CTMStation:CALL TEST” command
establishes a call to the mobile station using CDMA service option 2. The state
of the CMD 80, as shown by the “STATus:DEVice?” query, changes to “CE2”
when the call is established.

NOTE. Service option 9 is used when a call is established using the 13k rate;
however, the instrument state is CE2.

When switching between local and remote, in either direction, the CMD 80 goes
to the IDLE state.
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Analog (Option 17). When the CMD 80 receives the “PROCedure:SELect: TEST
AMANual” command, the CMD 80 turns on its Analog RF source with the
setting established by the “CONFigure: ABSTation” tree of commmands. The
instrument then enters the “AMIN" state while it waits for the mobile station to
register.

Registration is the process where the mobile station under test receives the signal
from the base station simulator in the CMD 80, decodes, it, and sends back a
signal identifying itself. When the mobile station registers, the state of the CMD
80, as shown by the “STATus:DEVice?” guery, will change to “AMID”,

In the “AMID” state, the “PROCedure:CTMStation:CALL ATESt” command
establishes a call to the mobile station. The state of the CMD 80, as shown by
the “STATus:DEVice?” query, changes to “ACE” when the call is established.

Non-Allowed Commands A command sent when the CMD 80 is in a state when the command is not
allowed 1s ignored.

Non-Allowed Queries A query sent when the CMD 80 is in a state when the query is not allowed
returns a response using NANs for the state-specific fields of the response.

Unplanned State Changes  If the mobile station under test is not working properly, it may terminate a call or
even lose registration at any time. Such changes affect the state of the CMD 80.
Some tests (such as the sensitivity test for receiver quality) involve a low signal
level to the mobile station and are more likely to cause problems than others.

If the CMD 80 state changes during a test, the behavior is similiar to when the
instrument is not in the proper state when the command is given. The CMD 80
detects the state change, immediately terminates the test, and if there is a query
(a “READ” query) pending, returns a response o the query; however, the
response data will contain NANSs for the state-specific fields of the response.
Proper completion of the test can be checked for by sending a
“STATus:DEVice?” query after the test. The query checks if the CMD 80 is still
in the same state as when the test started. Another method to verify proper
completion is to parse the ontput results for NAN values
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Command Descriptions

Common Commands

NOTE. Some commands are described in groups in which all of the command
headers in the group begin with the same keyword or keywords. Commands
within the group are described by referring to their final keyword or keywords.
Complete commands are formed by combining the beginning keyword(s) and the
final keyword(s), using the usual *:" separator. For example, if a command has
the beginning kevwords of “CONFigure:BSTation” and final keywords of
“FREQuency:SELect”, the complete command header is: CONFigure:BS1a-
tion: FREQuency:SELect

The same method can be used to form command headers when the keywords of
the header are broken into more than two parts.

This section divides the remote commands into different groups, listing the
commands in each group and describing them in general terms. The command
set can be divided into several categories: common commands that are required
by the IEEE and SCPI standards; status reporting commands, also required by
these standards; and device specific commands unique to the CMD 80. The
device specific commands set up and release calls with the mobile station under
test, configure the CMD 80 hardware (both in general and in connection with
specific tests), set test parameters, and run and return results from predefined
tests of the mobile station.

Refer to Appendix D: Remote Control Command Tablie for a listing of all
commands and more information about each command than is given in this
section. Included are argument ranges, default values, the instrument state or
states when the command may be used, and programming notes.

NOTE. When operating the CMD 80 from the front panel, many predefined tests
can run continuously, either in all cases or as the result of a mode selection.
However all tests are run in the single-shot mode in remote operation. A fest
normally runs to completion and reporis its results; however, in tests that require
a substantial amounr of time {for example, 20 seconds), the user may select for
the test to terminate eariy if the CMD 80 detects that the test failed.

Common commands, also known as device independent commands, are not
specific to the CMD 80, but rather are specified for all instruments in the
IEEE 488.2 standard and/or the SCPI standard. All common commands begin
with the character ¢’
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The common commands in the CMD 80 are: “*CLS,” “*ESE” and “*ESE?,”
ESR?” *IDNY” “*IST?2,” “*OPC” and “*QPC?,” “*0OPT?,” “*PRE” and
“PRE?,” “*PSC” and *“*PSC?,” “*RST,” “*SRE"” and “*SRE?,” “STB?,”
“¥TST?,” and “*WAL” The operation of these commands is described in
Appendix B: Remote Control.

The “SYStem:OPTions?” query is identical in effect to the “*OPTT” query.

The “SYStem:PREset” command (no associated query) is identical in effect to
the “*RST” command.

Status Reporting  Refer to Appendix B: Remote Control for the operation of the commands and
Commands and Queries  queries applied to status operation, questionable registers, and error reporting.

The CMD 80 has another status register, known as the CMD register, that
records events dealing with the mobile station under test which occur asynchro-
nously with the operation of the instrument. The bits are assigned as follows
(bit 0 1s the LSB):

®  RBit 0 Mohile station initiated call

®»  Bit 1 — Mobile station released call

®  Bit 2 — Mobile station registered

m  Bit 3 — Mobile station lost registration
All other bits are unassigned.

The commands and queries associated with the CMD register are similar to those
associated with the status operation register.

®  “STATus:OPERation:CMD:CONDition?” {(query only) — This query is
included to make the set of queries dealing with the CMD register the same
as that dealing with the status operation register. Since the bits in the CMD
register represent events, not conditions, the response to this query is
always ‘0.

B “STATus:OPERation:CMD:ENABIle <number>" (query “STATus:OPERa-
tion:CMD:ENABIle?”) -— controls which events in the CMD 80 register are
reported to the status operation register. If a bit in the CMD 80 enable
register corresponding to one of the bits listed above is set, the occurrence of
the event assigned to that bit sets the CMD 80 register bit (bit 8) in the status
operation register. If the bit is cleared, this does not happen.

B “STATus:OPERation:CMD:EVENt?” (query only) - indicates whether an
event has taken place. When one of the events assigned to the CMD register
occurs, the corresponding bit is set in the event register. This query clears the
register; a query response contains only events that have occurred since the
last query.
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The “SYStem:VERSion?” query returns the version of the SCPI standard with
which the CMD 80 complies. The response has the form “YYYY. V", where
“YYYY" is the vear of SCPI compliance and “V” is the version number within
the year.

The “STATus:DEVice” query returns the internal state of the CMD 80. The
internat states are diagrammed in Figure C-3 on page C-4. This query returns
the mnemonic state names given there.

Settings Store and Recall  Instrument settings can be stored in internal memory or, if the correct option is
present, on a memory card. All instrument settings except for the remote
interface settings are saved. The commands to store and recall settings that have
no associated queries are as follows:

&  “MMEMory<n>:SAVE” saves the present settings in the specified memory.

®  “MMEMory<n>:RECall” recalls new instrument settings from the specified
memory.

In the above commands, “<n>" is 2 number between 1 and 13 that identifies the
storage location to be used. The number is part of the command, not a parameter,
and should not be separated with spaces (for example, “MMEMory7:SAVE”).

The storage location for the instrument settings can be chosen with the “MME-
Mory:TYPE <INTernal | MEMCard>" command (query “MMEMory: TYPE?").
The proper option must be installed to use the “MEMCard” parameter.

A name can be assigned to each stored setting. The assigned name appears for
each setting in the front-panel “Save” and “Recall” menus. The “MMEMeo-
ry<n>:SAVE:NAME <name string>" command (query “MMEMo-
ry<n>:SAVE:NAME?") command assigns the name. The assigned name may be
up to 29 characters long. The parameter “<u>" has the same meaning here as it
does for the commands listed above.

Settings can be stored separately for up to 14 users. Each user can store up to 13
settings. The following commands are associated with user selection:

®  “SYSTem:USER:SELect <USERI [ USER2 .. .| USER14>" (query
“SYStem:USER:SELect?”) — selects the user for the settings that are stored
and recalled.

B “SYSTem:USER<n>:NAME <name string>" (query “SYSTem:USER<n>:
NAME?") - assigns a user name for the specified user. The assigned name
appears in front panel menus. The name may be up to 29 characters long.
(“<n>" is a number between 1 and 14 that identifies the desired user. The
namber is part of the command, not a parameter, and should not be separated
with spaces; for example, “SYSTem:USER6:NAME?".)
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External Signal ~ The CMD 80 has a common RF input and output as well as separate input and
Configuration  output connectors. The input and output can be separaiely set to either the
common connector or the alternate connector for the chosen function (input or
output. The routing command is “ROUTe:10Connector <parameter>.” The
allowable values for “<parameter>” are as follows:

® “T1017 — selects the common input/connector as both the input and output.

B “T102” — selects the common input/connector as the input to the CMD 80
and the alternate output connector as the output from the CMD 80.

®  “I201” — selects the alternate input connector as the input to the CMD 80
and the common input/connector as the output from the CMD 80.

® “T202" — selects the alternate input and output connectors. The common
Input/output connector is not used.

The CMD 80 can compensate for externally applied attenuation or gain at any of
the RF inputs or outputs. The signal levels output from the CMD &0 are adjusted
(within the limits imposed by the hardware) such that the levels after any gain or
attenuation are at the levels set by the configuration commands. Also, the levels
reported for mobile station power account for attenuation or gain to report the
values at the the mobile station.

Attenuation or gain can be accounted for only if its value is reported to the
system. In the following commands, positive values indicate attenuation and
negative values indicate gain:

8 “SENSe:CORRection:LOSS[:INPut]{:MAGNitude]:RIALternate <ioss
{DB>" (query “SENSe:CORRection:LOSS[:INPut]{:MAGNitude]:RIALter-
nate?”) sets the loss (or gain) applied externally to the alternate RF input.

®  “SENSe:CORRection:LOSS[:INPut][:MAGNitude]:RIOutput <loss [DB]>"
(query “SENSe:CORRection:LOSS[:INPut][:MAGNitude]:RIOutput?”) —
sets the loss (or gain) applied externally to the input signal of the common
RF input/output.

B “SOURce:CORRection:LOSS{:OUTPut]:OFFSet:RIQutput <loss offset
[DB]>” (query “SOURce:CORRection:LOSS[:OUTPut}:OFFSet:RIOut-
put?”) — sets the loss (or gain) applied externally to the output signal of the
comimnon RF input/output with respect to the loss (or gain) applied to the
input signal of that connector. Because this is a common connector, the loss
(or gain) that can be applied to the output signal with respect to that of the
input signal is limited.

] “SOURce:CORRection:LOSS[:OUTPut][:MAGNitude}:RIOutput?”)n-w
returns the net loss (or gain) applied externally to the output signal of the
common RF input/output. This command is a query only.
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. “SOURce:CORRection:LOSS[:OUTPut][:MAGNitude:ROALternate <loss
[DB]>" (query “SOURce:CORRection:LOSSI:OUTPut|[:MAGNi-
tude}:ROALternate?”) — sets the loss (or gain) applied externally to the
alternate RF output.

CAUTION. The inpur can be overdriven resulting in damage to the CMD 80 if an
! external amplifier is connected and the maximum input level is exceeded.

Miscellaneous Commands  The command “DISPiay:ENABle <ON | OFF> ” (query “DISPlay:ENable?”)
controls whether the remote commands and queries received by the CMD 80 are
displayed on the front-panel display. When the CMD 80 is under remote control,
the menus displayed during manual control are replaced by a display indicating
that the instrument is in remote mode. If the display enable function is set to
“on,” commands, queries, and responses to queries are a part of this display.

The CMD 80 can make several measurements that are not part of the predefined
tests. The first set of measurements use the DC voltmeter and DC ammeter
inputs on the front panel. The queries associated with the DC meters are as
follows:

&8 “READ[:SCALar}:VOLTage[:DC]?” — reads the DC voltage.

m  “READ[:SCALar]:CURRent[:DC]{:AVERage]?” — reads the average DC
current.

m  “READ{:SCALar]:CURRent[:DC}{:MAXimum]?” — reads the maxirmum
DC current.

& “READ{:SCALar]:CURRent{:DC){:MINimum]?” — reads the minimum DC
current.

Base Station  All command headers for configuring the base station simulator in the CMD 80
Configuration  begin with “CONFigure:BSTation.”
CDMA. The commands set or query the following parameters:
m  Frequency and CDMA channel parameters
8 Source level
®  Network
8 Base station ID

W Preferred rate

CMD 80 Dagital Radiocommunication Tester c-f

www.valuetronics.com




Appendix C: Remote Control Commands

®  Actual rate (query only)
®  Network ID
®  System ID

Some of the frequency and CDMA configuration commands can only be used
when the CMD 80 is in a particular state, while the other commands have
different effects in different states. Almost all commands can be used in the
IDLE state to set the values with which the base station turns on. In other states
the commands are limited to prevent disruption of communication between the
base station and the mobile station. The limitations associated with each
command are given as part of the command descriptions below. All queries may
be used in any system state.

NOTE. The PNOFjfset. TCHannel, FOFFset, and FREQuency:CHANnel
commands will perform a hard handoff to perform the settings change when the
instrument is in the CEI or CE2 state

The frequency and CDMA configuration commands have the following final
header keywords and parameters:

a8 “FOFFset <number>” (query “FOFFset?”) — sets the frame offset for the
base station. The frame offset sets the starting position of the traffic frame, in
terms of the power control group number. This command is allowed in all
states. When in the CE1 or CE2 state, this command changes the current
frame offset.

®  “FREQuency:CHANnel <number>" (query “FREQuency:CHANRel?”) —
sets the channel number for the base station simulator. The command
response depends on the state of the instrument. When in the IDLE state this
command sets or queries the default channel. When in the CE1 or CE2 state,
this command changes the current RF channel number. The query always
returns the actual channel number being used.

®m  “CONFigure:BSTation:!NETWork <USCeltular | JPCellular | PISQ0S8 |
PUIS93 1 PKIS008 | PKUis95>" (query “CONFigure:BSTation:NETWork?”)
- selects which network the CMD 80 will simulate. For PCS, this
command also selects which standard (IS-95 or J-STD-008) will be
supported. “USCellular” selects the U.S. cellular band; “JPCellular” selects
the Japanese cellular band; “PIS008” selects PCS using J-STD—-008;
“PUIS95” selects PCS using an upbanded 1S-95; “PKIS008” selects Korean
PCS using I-STD-008; “PKUis95” selects Korean PCS using an upbanded
1S-95.

®  “PNOFfset <number>" (query “PNOFfset?”) — sets the PN offset for the
base station. This command may be given only in the IDLE state or one of
the call established states, CEI or CE2.

C-12 ' CMD 80 Digital Radiocommunication Tester

www.valuetronics.com




Appendix C: Remote Control Commands

N “CONFigure:BSTation:PREVision <protocol revision number>" (query
“CONFigure:BSTation:PREVision7”) - for networks using IS--93, this
command is used to select which revision of that standard is to be supported.
IS-935 is version 1; IS—95-A is version 2; IS-95-A with TSB~-74 is
version 3. At the present time, only one version of J-STD-008 is supported.

a  “TCHannel <number>" (query “TCHannel?”) — sets the CDMA Walsh
traffic channel number. This is not a frequency, but rather specifies the Walsh
code that is used to encode the traffic channel portion of the CDMA signal.
This command may be given in all system states.

The source level configuration commands discussed in this section control the
settings of the base station simulator when a test is not being run and during the
“Current Signal Levels” receiver quality test. Commands associated with specific
tests can override some of the levels (which ones depends upon the particular
test) while the test is being run. These commands are listed as part of the test
description for each test.

The level configuration commands can be used in any system state.

The source level configuration commands can be divided into two groups: those
that set the relative levels of different components of the signal and a command
to set the total absolute signal power.

The commands that set relative levels continue {after the “CONFigure:BSTation”
keywords) with the keywords “SOURce[:CDMA]:LLEVel.” The finai keywords
for the command headers and the parameters are as follows:

®  “PAGing <relative level [DB] | MAXimum | MINimum>" (query “PAGing?
[<MAXimum | MINimum>]") — sets the level of the paging channel
relative to the total output power of the base station simulator.

m  “PlLot <relative level [DB] | MAXimum | MINimum>" (query “PILot?
[<MAXimum ! MINimum>]") — sets the level of the pilot channel relative
to the total output power of the base station simulator.

B “SYNC <relative level [DB] | MAXimum | MINimum>" (query “SYNC?
[«MAXimum | MINimun>|") — sets the level of the sync channel relative
to the total output power of the base station simulator.

& “TRAFfic <relative level [DB] i MAXimum | MINimum>" (query “TRAF-
fic? [«<MAXimum | MINimurm>]") — sets the level of the full rate traffic
channel relative to the total output power of the base station sirnulator,

®  “OCNS?” (query only) — returns the level of the orthogonal channel noise
source. This level is that of the signal from the base station simulator
representing the signals from all other users of the channel. This signal
appears as noise to the mobile station under test since the encoding of these
other signals is orthogonal (noninterfering) with the encoding of the system
under test.
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The complete command to set the total base station power is “CONFigure:BSTa-
tlon:SOURce[:CDMAL:POWER <power [DBM] | MAXimum | MINimum>."
The query is “CONFigure:BSTation:SOURce [:CDMA}JPOWER? [<MAXimum
t MINimum>].”)

The command “CONFigure:BSTation[:SETTings]:DEFault” (no query) sets the
configuration values for the base station simulator to their default values.

NOTE. This command always resets the level configuration values. The frequency
and CDMA configuration values that are reset are only those with corresponding
CDMA commands that may be used in the current state of the CMD 80. Values
that may not be changed in the current staze are not affected.

Analog. Analog operation is possible only if the U.S. Cellular network is selected
and if Option 17 (Analog Mode) is installed.

All command headers for configuring the analog base station simulator in the
CMD 80 begin with “CONFigure: ABSTation”. The commands set or query the
following parameters:

®  Frequency parameters for the control channel and voice channel
®  Source Jevel |

® SAT color code

®  SAT peak deviation

®  Mobile attenuation code to contrel mobile power level

®  Jocation ID

®  System ID

®  Paging duration

Some of the configuration commands can only be used when the CMD 80 isin a
particular state, while the other commands have different effects in different
states. Almost all commands can be used in the IDLE state to set the values with
which the analog base station turns on. In other states the commands are limited
to prevent disruption of communication between the analog base station and the
mobile station. The limitations associated with each command are given as part
of the command descriptions below. All queries may be used in any system state.
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NOTE. The FREQuency:VCHannel and FREQuency:SCCode commands will

perform a handoff to perform the settings change when the instrument is in the
ACE state.

The frequency configuration commands have the following final header
keywords and parameters:

8 “FREQuency:CCHannel <RF channel number>" (query “FREQuen-
¢y:CCHannel?”) — sets the channel number for the control channel.

8 “FREQuency:VCHannel <RF channel number>" {query “FREQuen-
cy:VCHannel?”) — sets the channel number for the voice channel.

®  “FREQuency:SCCode <SAT color code number>" (query “FREQuen-
¢y:SCCode?”) — sets the SAT color code value used when a call is
established.

m  “FREQuency:SYSTem?” — returns the system indicator (A or B) for the
control channel as defined in IS-93.

The level configuration commands discussed in this subsection control the
settings of the analog base station simulator when a test s not being run.
Comrmands associated with specific tests can override some of the levels (which
ones depends upon the particular test) while the test is being run. These
commands are listed as part of the test description for each test.

The following level configuration commands can be used in any system state.

B “SOURce:POWer <analog power level [DBM]>" {query “SOURce:POW-
er?”} — establishes the analog base station power level.

w  “CMAC <control channel mobile attenuation code>" (query “CMAC?") —
sets the control channel mobile attenuation code. The mobile station sets its
output power level for the reverse control channel according to the control
mobile attenuation code.

a “VMAC <voice channel mobile attenuation code>" (query “VMAC?") —
sets the voice channel mobile attenuation code. The mobile station sets its
output power level for the reverse voice channel according to the voice
mobile attenuation code.

®  “SOURce:FM:DEViation:SAT <SAT peak deviation [HZ]>" (query
“SOURce:FM:DEViation:SAT?”) — sets the peak deviation of the SAT
when an analog call is established.

The command “CONFigure: ABStation[:SETTings]:DEFault” (no query) sets the
configuration values for the analog base station simulator to their default values.

CMD 80 Digital Radiocommunication Tester C-15

www.valuetronics.com




Appendix C: Remote Control Commands

NOTE. This command always resets the level configuration values. The frequency
configuration values that are reset are only those with corresponding commands
that may be used in the current state of the CMD 80. Values that may not be
changed in the current state are not affected.

RF Source Control ~ Before any measurements can be made on the mobile station under test, the RF
sources in the CMD 80 must be tumed on in order to provide synchronizing
signals to the mobile and to cause it to respond. This is accomplished for CDMA
with the command “PROCedure:SELect[:TEST] MANual. ” This is accom-
plished for analog with the command “PROCedure:SELect[:TEST] AMANual”.
The corresponding command to tum the RF sources off is “PROCedure:SE-
Lecti: TEST] NONE.” The query “PROCedure:SELect{: TEST]?” returns the
mode that the instrument is in.

NOTE. No call shutdown is performed before the RF sources are turned off, If
call is established when the “PROCedure:SELect: TEST NONE” command is
given, the call is immediatly terminated.

The RF sources must be turned off before switching berween CDMA and analog
modes of operation (except when performing a CDMA ro analog handoff).

Information inthe ~ When the mobile station registers, it sends identification information to the
Registered State =~ CMD 80.

CDMA. For CDMA operation, this information is available via the
“FETCh[:SCALar}:MSINfo[:ALL]?" query. This query returns, in order, the
mobile station’s mobile identification number, serial number, and power class.

When the mobile station is registered but the call is not established, the power
transmitted by the mobile station can be obtained for different conditions:

m  “READ[:SCALar]:IACCess:POWer: APRobe?” — returns the power
transmitted by the mobile station when it is sending access probes.

& “READ[:SCALar]:IACCess:POWer:STANdby?” — returns the power
transmitted by the mobile station between access probes.

The command “CONFigure:IACCess:LIMit:POWer:STANdby <power
[DBM]>" (query “CONFigure:IACCess:LIMit:POWer[:STANdby17”) sets the
maximum power that the mobile station is permitted to output in the standby
state. The command “CONFigure: JACCess[:SETTings]:DEFault” (no query)
resets this value to its default setting.
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A query is available to determine the pass/fail status of the most recent standby
power measurement. This query “FETCh[:SCALar]:IACCess:POWer:STANd-
by:LIMit:FAIL?” returns 0 for pass or 1 for fail.

The “CONFigure:BSTation:RPERiod <812 15141817 15201524 18291834 |
S4115491858156918821897185116 | OFF>" (query “CONFigure:BSTa-
tion:RPERiod?") sets the time interval between timer based registrations. This
controls how often access probes will be sent by the mobile station. Ample time
should be allowed when access probe power or standby output power measure-
ments are performed.

Analog. When the mobile station registers, it sends identification information to
the CMD 80. This information is available via the “FETCh[:SCALar}:MSIN-~
fo{:ALL]7" query (the same query used for CDMA). This query returns, in order,
the mobile station’s mobile identification number, serial number, and power
class.

When the mobile station is registered with the analog base station but the call is
not established, the power transmitted by the mobile station can be obtained for
different conditions:

8 “READ[:SCALar]:AIACcess:POWer: APRObe?” — returns the power
transmitted by the mobile station when it is sending access probes.

.  “READ[:SCALar]:ATACcess:POWer:STANdby?” — returns the power
transmitted by the mobile station between access probes.

The query “FETCh[:SCALar]: AIACcess:POWer:STANdby:LIMit:FAIL?"
returns O for pass or 1 for fail for the most recent standby power measurement.

The command “CONFigure: AIACcess:LIMit:POWer:STANdby <power
[DBMI>" (query “CONFigure:AIACcess:LIMit:POWer:STANdby 7”') sets the
maximum power that the mobile station is permitted to output in the standby
state. The command “CONFigure: AIACcess[:SETTings]:DEFault” (no query)
resets this value to its default setting,

Establishinga Call  The following subsection discusses the CDMA and analog commands that are
used to establish and release calls.

CDMA. Calls are established and released by commands that start with the
keywords “PROCedure:CTMStation.” There are no queries associated with these
commands. The final keywords and parameters are as follows:

B “CALL <TEST>" — establishes a call to the mobile station using service
option 2 for the 8K rate and service option 9 for 13K rate. This type of call
must be established before running the CMD 80’s automated tests.
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m  “CALL <VOICe>" — establishes a voice call to the mobile station. Voice
data packets from the mobile station are stored briefly in the CMD 80 and
then sent back to the mobile station as a transmission quality check.

m “RELease” — releases the call to the mobile station.

The identification number of the mobile station under test can be preloaded in
the CMD 80 to speed registration. Preloading the mobile identification number
enables a PROC:CTMS:CALL command to be sent without waiting for the
transition from MINItialization to MIDLe. The PROC:CTMS:CALL command
can normally only be sent in the MIDL state.

The mobile station only has one mobile identification number. If the mobile
station reports a different number during registration than the number sent with
the command, this number overwrites the one sent and is returned by the query.
The command is “PROCedure:CTMStation:MINumber <mobile identification
number>" (query “PROCedure: CTMStation:MINumber?”).

The type of identification number of the mobile station should be set when the
identification is preloaded. The command used to set the identification type is
“CONFigure:BSTation:ATYPe <MIN | IMSI>” (query “CONFigure: BSTa-
tion:ATYPe?”). Ten digits should be inciuded in the identification number sent
to the CMD 80 if MIN is selected. Fifteen digits should normally be included in
the identification number if IMSI is selected.

If the mobile station reports a different type of identification number during
registration than the type sent with the command, this type overwrites the one
sent and is returned by the query.

The type of identification number may be restricted for certain standards. For
example, J-STD-008 supports only IMSI and the original IS-95 supports only
MIN. Subsequent revisions of I1S-95 added IMSI support.

The rate set to be used for a call is selected using “CONFigure:BSTation:PRSet
<RS1 I RS82>" (query “CONFigure:BSTation:PRSet?”). This command
configures the preferred rate set. The actual rate set in use for a call may be
obtained using the “CONFigure:BSTation:ARSet?” query. Rate Set 2 is available
only if option B14 is installed.

The vocoder support to be used for a Rate Set 1 voice call is selected using
“CONIgure:BSTation:PVOCoder <BASic | ENHanced>" (query “CONFig-
ure:BSTation:PVOCoder?”). This command configures the preferred vocoder.
The actual vocoder in use for a call may be obtained using the “CONFig-
ure:BSTation: AVOCoder?” query.
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Analog. Calls are established and released by commands that start with the
keywords “PROCedure:CTMStation”. There are no queries associated with these
commands. The final keywords and parameters are as follows:

B “CALL <ATESt>" — establishes a call on the analog voice channel. This
type of call must be established before running the CMD 80's automated
tests.

m  “ARELease” — releases the call to the mobile station on the analog voice
channel.

As with CDMA, the identification number of the mobile station under test can be
preloaded in the CMD &0 to speed registration. Preloading the mobile identifica-
tion number enables a “PROC:CTMS:CALL <VOICE>" command to be sent
without waiting for the transition from AMIN to AMID. The
“PROC:CTMS:CALL <ATESt>" command is normally sent in the AMID state.

The command used to preload the identification number is the same for both
CDMA and analog: “PROCedure:CTMStation:MINumber <mobile identifica-
tion number>" (query “PROCedure:CTMStation:MINumber?”).

Information in Call  After a call has been established, but when no predefined tests are being run,
Established State  certain information is available from the mobile station through several queries.

CDMA. The following queries are available for CODMA operation:

& “READ[:SCALar:POWer:MSTation[:ALL]?” — retumns, in order, the total
power measured from the mobile station and the power that would be
expected for the current base station level.

w  “READ[:SCALar]:POWer:RPiLot?” — returns the pilot power that the
mobile station is receiving from the base station.

»  “READ{[:SCALar]:WQUality[: ALL]?" -— returns, in order, the carrier
frequency error, the transmit time error, and the waveform quality.

For calls that were originated by the mobile station, the nummber dialed may be
obtained using the “FETCh[:SCALar]:DNUMber?” query. For calls that were
originated by the CMD 80, the response will be a string containing a single dash

(6(_1’).
Analog. The following queries are available for analog operation:
®  “READ[SCALar]:APOWer:MSTation[:ALLI?” — returns, in order, the

total power measured from the mobile station and the power that would be
expected for the current voice mobile attenuation code.
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&  “READ[:SCALar|:ACEQuality{:ALL]?’ — returns, in order, the voice
channel frequency error, totai peak deviation, SAT frequency error, SAT peak
deviation, ST frequency error, and ST peak deviation.

When a call has been established, the ST is normally not sent by the mobile
station. To force the mobile station to send ST, the “PROCedure:CTMSta-

tion: ASTForce™ (no query) may be used. After this command has executed, the
mobile station will send ST for approximately 65 seconds and then release the
call. If this command is sent again before this time has expired, the mobile
station should continue sending ST until 65 seconds have passed since the latest
command was sent.

For calls that were originated by the mobile station, the number dialed may be
obtained using the “FETCh[:SCALar}:DNUMber?” query. For calls that were
originated by the CMD 80, the response will be a string containing a single dash

().

Receiver Quality Tests  This subsection discusses the tests for receiver quality that are available for the
CDMA and analog modes of operation.

CDMA. There are six different receiver quality tests, each of which has a different
mmemonic in the command language. These tests measure the frame error rate at
the mobile station for a combination of base station signal level and interfering
signal levels, which is different for each test. The tests and the corresponding
mmemonics are as follows:

®  Current signal levels — “CLEVels”
®  Dynamic range — “DRANge”
B Sensitivity — “SENSitivity”

W Tratfic channel demodulation — “TCDemod” (requires Additive White
Gaussian Noise generator option)

#  User defined test | — “UlDefined”

m User defined test 2 — “U2Defined”

A test is started and the results are returned with the query:
READ[:SCALark<xxxx>{:ALL]?

The “<xxxx>"" parameter represents one of the seven test mnemonics listed
above. The results returned (in order) are the measured frame error rate in %, the
number of transmtied frames, the number of bad frames recorded during the test,
and the confidence level in %.
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There is a query that returns pass/fail indications for the tests: “FETCh[:SCA-
Lar}:<xxxx>LIMit:FAIL[:ALL]?” returns (in order) 0 (pass) or 1 (fail)
indicators for the measured frame error rate, the number of bad frames recorded
during the test, and the confidence level.

NOTE. The receiver quality tests can require significant time 1o complete. At the
default test duration of 1000 frames, the required time is 20 5. The timeout
setting of the controller (for GPIB operation) must be able 1o handle the interval
berween the time the query is sent and the time the results are received.

Test configuration involves setting test parameters and setting base station signal
levels. All configuration commands begin with “CONFigure:<xxxx>" where
“<xxxx"> is replaced by one of the test mnemonics listed above.

The final sections of the commands for test parameter configuration are as
folows:

®  “ASTop <OFF | ON>" (query “ASTop?”) — sets the auto stop function for
the test to “off” or “on.” If the function is “on,” the test terminates before the
specified number of frames have been sent to the mobile station if the
number of bad frames is such that the test fails. For example, if the test
duration is 1000 frames and the frame error limit is 1.0%, the auto stop
function (if set to “on™) terminates the test after 10 bad frames.

®  “BAUD <EIGHth | QUARter | HALF { FULL>" (query “BAUD?") — sets
the data rate of the packets sent to the mobile station.

®  “DURation <number>" (query “DURation?”) — sets the duration of the test
in terms of the number of frames to be transmitted to the mobile station.

®  “LIMit:CONFidence[:.1.OWerj<number>" (query “LIMit:CONFidence
[:LOWer]?") — sets the minimum permitted confidence level for the test in
percent. If the auto stop function is on, the test terminates if the confidence
level is greater than this limit value. This permits a successful test to stop
early.

w  “LIMitERRor:FERate <number>" (query “LIMit:ERRor:FERate?” — sets
the maximum permitted frame error rate for the test in percent. If the auto
stop function is “on,” and if the number of bad frames is greater than this
percentage of the number of frames specified to be sent to the mobile station
during the test, the test terminates.
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The final sections of the commands for configuring the base station signal levels
during the tests are the following:

®  “SOURcei:CDMAJ:LEVel:PILot <number {DB] | MAXimum | MINimum>"
(query “SOURce[:CDMAJ:LEVel:PILot? [<MAXimum | MINimun>]")

E  “SOURce[:CDMAJ:LEVel:TRAFfic <number [DB] | MAXimum | MINi-
mum>" {(query “SOURce[:CDMA]LEVel:. TRAFfic? [«<MAXimum |
MINimum=>1}")

The traffic channel level is specified as the FULL rate level. If a different
rate level is used, the actual test level must be determined using the
foliowing table:

Rate Correction
FULL 0dB

HALF ~3dB
QUARTER —6dB
EIGHTH -9dB

Real level = displayed + correction.

®  “50URce[:CDMA]:POWer <number [DBM] | MAXimum | MINimum>"
(query “SOURce[:CDMA]:POWer? <MAXimum | MINimum>")

Refer to the descriptions of the commands with similar keywords under the
heading Base Station Configuration on page C-11 for a discussion of the
settings affected by these commands.

If the CMD 80 has the Additive White Gaussian Noise Generator Option, there
is an additional configuration command for the base station sources in connec-
tton with the receiver quality tests that is not present for the basic base station
configuration. This command has the same initial keyword as the commands
given above and the final keywords and parameters “SOURce: AWGN:LE Vel
<number |DB] | MAXimum | MINimum>" (query “SOURce: AWGN:LEVel?
<MAXimum | MINimum>"). The command sets the Ievel of the additive white
Gaussian noise generator with respect to the total output power of the CDMA
source. The additive noise simulates transmissions to other mobile stations
communicating with adjacent cells.

NOTE. If the total output power of the CDMA source is within 10 dB of the
maximum output power of the CMD 80, the Additive White Gaussian Noise
Generator turns off. It remains off even if the output power is lowered.
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The command with the complete header “CONFigure:<xxxx>[:SETTings]:DE-
Fault” (no query) sets all of the test parameters and source levels to their default
vaiues.

Analog. There are four different receiver quality tests, each of which has different
mnemonics in the command language.

®  Sensitivity. The sensitivity test is started and the results are returned with the
query: “READ{:SCALar]:ARQuality:SENSitivity?”. The return value is the
measured SINAD of the audio output of the mobile station.

The pass/fail indication of the sensitivity test can be obtained with the query:
“FETCh[:SCALar]: ARQuality: SENSitivity. LIMit:FAIL?”. The value
returned is 0 for pass or 1 for fail.

Test configuration involves setting test parameters and setting base station
signal levels,

The commands for test parameter configuration are as follows:

& “CONFigure:ARQuality: SENSitivity:LIMit:SINad <SINAD limit
[DB]>” (query “CONFigure: ARQuality: SENSitivity LIMit:SINad ?”) —
sets the minimum permitted SINAD value for the test in dB.

The commands for configuring the base station signal levels during the test
are:

®  “CONFigure:ARQuality:SENSitivity:SOURce:POWer <power
[DBM]>" (query “CONFigure: ARQuality:SENSitivity:SOURce: POW-
er?”) — sets the CMD 80 output power level for the sensitivity test.

®  “CONFigure:ARQuality: SENSitivity:SOURce:FREQuency:MODula-
tion <modulation frequency [HZ]>" (query “CONFigure:ARQual-
ity:SENSitivity:SOURce:FREQuency:MODulation?”) — sets the
modulation frequency for the sensitivity test.

B “CONFigure:ARQuality: SENSitivity: SOURce:FM:DEViation:MODula-
tion <peak deviation [HZ}>" (query “CONFigure: ARQuality:SENSitiv-
ity:SOURce:FM:DEViation:MODulation?”) — sets the peak deviation
of the audio modulation for the sensitivity test.

The command “CONFigure: ARQuality:SENSitivity[:SET Tings}: DEFault”
(no guery) sets all of the test parameters and source levels to their default
values.

®  Hum/Noise. The hum/noise test is started and the results are returned with
the query: “READ[:SCALar): ARQuality:HNOise[:ALL]?". The values
returned are (in order) the relative level of hum/noise in dB and the audio
peak deviation in Hz.
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The pass/fail indications of the hum/noise test can be obtained with the
query: “FETCh[:SCALar]: ARQuality:HNOise:LIMit:FAIL[:ALL]?". This
query returns (in order) 0 (pass) or } (fail) indicators for the relative level of
hum/noise and the andio peak deviation.

Test configuration involves setting test parameters and setting base station
signal levels.

The commands for test parameter configuration are as follows:

“CONFigure: ARQuality ' HNGise:LIMit <hum/noise limit [DB>"
(query “CONFigure: ARQuality: HNOise:LIMit?”) — sets the maximum
permitted hum/noise value for the test in dB.

“CONFigure: ARQuality:HNOise: TAPDeviation <target audio peak
deviation [HZ]>" (query “CONFigure: ARQuality:HNOQise:TAPDevi-
ation?”) — sets the target andio peak deviation for the hum/noise test.
The audio peak deviation must approach this value and be within the
range specified by the audio peak deviation error range.

“CONFigure:ARQuality ' HNOise: APDerange <audio peak deviation
error range [HZ]>" (query “CONFigure: ARQuality: HNOise: APDer-
ange?”) - sets the audio peak deviation error range. The andio peak
deviation must be within plus or minus this amount of the target audio
peak deviation.

NOTE. The tester performs the hum/noise measurement only when the audio peak
deviation is within the limits set in the HUM/NOISE configuration menu (refer 1o
HUM/NOISE on page 3-68).
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The commands for configuring the base station signal levels during the test
are as follows:

“CONFigure: ARQuality:HNOise:SOURce: POWer <power [DBM]>"
(query “CONFigure: ARQuality:HNOise:SOURce:POWer?”) — sets the
CMD 80 output power level for the hum/noise test.

“CONFigure:ARQuality:HNOise:SOURce:FREQuency:MODulation
<modulation frequency [HZ}>" (query “CONFigure: ARQual-
ity:HNOise:SOURee: FREQuency:MODulation?”) — sets the modula-
tion frequency for the hum/noise test.

“CONFigure: AR Quality :HNOise:SOURce:FM:DEViation:MQODulation
<peak deviation [HZ]>" (query “CONFigure: ARQual-
ity:HNOise:SOURce:FM:DEViation:MODulation7”) — sets the peak
deviation of the audio modulation for the hum/noise test.
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® “CONFigure:ARQuality:HNOise: VMAC <voice channel mobile
attenuation code>" (query “CONFigure:ARQuality HNOise: VMACT™)
—- sets the voice channel mobile attenuation code for the hum/noise test.

& “CONFigure: ARQuality:HNOise: AFGen:FREQuency[:CW | :FIXed)]
<AF generator frequency [HZ]>" (query “CONFigure: ARQual-
ity HNOise: AFGen: FREQuency[:CW | :FIXed]7") — sets the AF
generator frequency for the hum/noise test.

®  “CONFigure:ARQuality:HNOise: AFGen: VOLTage <AF generator level
[V] I OFF>" {query “CONFIgure: ARQuality:HNOise: AFGen: VOLT-
age?™) — sets the AF generator level for the hum/noise test. Specifying a
level turns the AF generator on, specifying “OFF” tums it off. Audio
peak deviation in the mobile station 1s determined by this level.

The command “CONFigure: ARQuality: HNOise[:SETTings]: DEFault” (no
query) sets all of the test parameters and source levels to their default values.

Harmonic Distortion. The harmonic distortion test is started and the results
are retumed with the query: “READ[:SCALar]:ARQuality:HDIStortion7”.
The value returned 1s the harmonic distortion in %.

The pass/fail indication of the harmonic distortion test can be obtained with
the query: “FETChR[:SCALar]: ARQuality: HDIStortion: LIMit:FAIL?". The
valoe returned is O for pass or 1 for fail.

Test configuration involves setting test parameters and setting base station
signal levels.

The commands for test parameter configuration are as follows:

®  “CONFigure:ARQuality: HDIStortion:LIMit <harmonic distortion limit
in %>"" (query “CONFigure: ARQuality: HDIStorgon:LIMit?”) — sets
the maximum permitted harmonic distortion value for the test in %.

The commands for configuring the base station signal levels during the test
are as follows:

®  “CONFigure:ARQuality:HDIStortion:SOURce:POWer <power
[DBM]>" (query “CONFigure: ARQuality:HDIStortion:SOURce:POW-
er?”) — sets the CMD 80 output power level for the harmonic distortion
test.

®  “CONFigure: ARQuality:HDIStortion: SOURce:FREQuency: MODula-
tion <modulation frequency [HZ}>" (query “CONFigure: ARQual-
ity:HDIStortion:SOURce:FREQuency:MODulation?”) — sets the
modulation frequency for the harmonic distortion test.
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m  “CONFigure:ARQuality:HDIStortion:SOURce:FM:DEViation:MODu-
lation <peak deviation [HZ]>" {query “CONFigure: ARQuality: HDIStor-
tion:SOURce:FM:DE Viation:MODulation?”) — sets the peak deviation
of the audio modulation for the harmonic distortion test.

NOTE. The tester performs the harmonic distortion measurement only when the
audio peak deviation is within the limits set in the HARMONIC DISTORTION
configuration meny (refer to HARMONIC DISTORTION on page 3-69).
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The command “CONFigure: ARQuality: HDIStortion[:SETTings]: DEFault”
{no query) sets all of the test parameters and source levels to their default
values.

Audio Frequency Response. The audio frequency response test provides a
graph of the mobile station audio output as a function of frequency. The

following query starts the test, waits for it to finish, and returns the mobile
station audio level in dBm: “READ[:SCALar}: ARQuality: AFResponse?”.

After the test has completed, the graphical data of power as a function of
frequency can be obtained. Separate queries obtain the ‘x’ (horizontal or
frequency) and ‘y” (vertical or power referenced to the mobile station audio
level returned by the READ query) data arrays. Corresponding values from
each array (the first, the second, etc.) define the individual points of the
graph.

The query “FETCh[:SCALarl: ARQuality: AFResponse:GRAPh:COUNt?”
obtains the number of points in the graph.

The query “FETCh:ARRay:ARQuality: AFResponse: GRAPh:X 7" obtains
the horizontal data for the graph.

The query “FETCh:ARRay: ARQuality: AFResponse:GRAPh:Y?” obtains
the vertical data for the graph.

The query “FETCh:ARRay: ARQuality:AFResponse:LIMit:FAIL?" obtains 0
(pass) or 1 (fail) indicators for the three horizontal regions of the graph.

Test configuration involves setting test parameters and setting base station
signal levels.

The commands for test parameter configuration are as follows:

®  “CONFigure:ARQuality: AFResponse: LIMic BOTH:FREQuency:LOW-
est <frequency [HZ]>" (query “CONFigure: ARQuality: AFRes-
ponse:LIMit: BOTH:FREQuency:LOWest?”) — sets the fowest
frequency used on both of the limit lines of the audio frequency
response test,

CMD 80 Digital Radiocommunication Tester




Appendix C: Remote Control Commands

“CONFigure: ARQuality: AFResponse:LIMit:BOTH:FREQuency:HIGH-
est <frequency [HZ1>" (query “CONFigure: ARQuality: AFRes-
ponse:LIMit: BOTH:FREQuency:HIGHest?") — sets the highest
frequency used on both of the limit lines of the audio frequency response
test.

“CONFigure: ARQuality: AFResponse:LIMit: LOWer:FREQuen-
cy:MIDDle:LOWest <frequency [HZ]>" (query “CONFigure:ARQual-
ity: AFResponse:LIMit:LOWer:FREQuency:MIDDle:LOWest?") - sets
the lowest middle frequency used in the lower limit line of the audio
frequency response test.

“CONFigure: ARQuality: AFResponse: LIMit:LOWer:FREQuen-
cy:MIDDle:HIGHest <frequency [HZ]>" (guery “CONFigure:ARQual-
ity: AFResponse: LIMit LOWer:FREQuency:MIDDie:HIGHest?”") — sets
the highest middle frequency used in the lower limit line of the audio
frequency response test.

“CONFigure: ARQuality: AFResponse:LIMit:UPPer:LEVel <level
[DB]>" (query “CONFigure: ARQuality: AFResponse:LIMit:UP-
Per:LEVel?") — sets the level of the upper limit line for the audio
frequency response test.

“CONFigure: ARQuality: AFResponse:LIMit:LOWer: LEVel:UPPer
<level [DB]>" (query “CONFigure: ARQuality: AFResponse:LIM-
it:LOWer:LEVel: UPPer?”) — sets the upper levei of the lower limit line
for the audio frequency response test.

“CONFigure: ARQuality: AFResponse:LIMit. LOWer:LEVel.LOWer
<level [DB]>" (query “CONFigure:ARQuality:AFResponse:LIM-
it:LOWer:LEVal: LOWer?") — sets the lower level of the fower limit line
for the audio frequency response test.

“CONFigure: ARQuality: AFResponse: LIMit: UPPer:COUNT?” returns
the number of points which describe the upper limit line for the audio
frequency response test.

“CONFigure: ARQuality: AFResponse:LIMit:UPPer:GRAPh:X7” returns
the horizontal data for the upper limit line for the audio frequency
response test.

“CONFigure:ARQuality: AFResponse:LIMit: UPPer:GRAPh:Y?” returns
the vertical data for the upper limit line for the audio frequency response
test.

“CONFigure: AR Quality: AFResponse:LIMit:LOWer:COUNT?” returns
the number of points which describe the lower limit line for the audio
frequency response test.
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¥ “CONFigure:ARQuality:AFResponse:LIMit:LOWer:GRAPh: X7
returns the horizontal data for the lower 1imit line for the andio
frequency response test.

®  “CONFigure:ARQuality: AFResponse:LIMit: LOWer:GRAPh: Y7
returns the vertical data for the lower limit line for the audio frequency
response test.

B “CONFigure:ARQuality: AFResponse:SPQOints <sample points>" (query
“CONFlgure: ARQuality: AFResponse:SPOints 77"} — sets the number of
sample points to be taken during the andio frequency response test.

The commands for configuring the base station signal levels during the test
areas follows:

m “CONFigure:ARQuality: AFResponse :SOURce: POWer <power
[DBM]>" (query “CONFigure: ARQuality: AFResponse:SOURce: POW.-
er?”) - sets the CMD 80 output power level for the audio frequency
response test.,

& “CONFigure:ARQuality: AFResponse:SOURce: FREQuency:MODula-
tion <modulation frequency [HZ]>" (query “CONFigure; ARQual-
ity:AFResponse:SOURce:FREQuency:MODulation?”) — sets the
modulation frequency for the audio frequency response test.

¥ “CONFigure: ARQuality: AFResponse;: SOURce:FM:DE Viation: MODu-
lation <peak deviation [HZ]>" {query “CONFigure: ARQuality: AFRes-
ponse:SOURce:FM:DEViation:MODulation?”) - sets the peak
deviation of the audio modulation for the audio frequency response test.

& “CONFigure:ARQuality: AFResponse: FREQuency:SCCode <SAT color
code>" (query “CONFigure: ARQuality: AFResponse:FREQuen-
cy:SCCode?") - sets the SAT color code for the audio frequency
response test.

The command “CONFigure: ARQuality: AFResponse[:SETTings]:DEFault”
{no query) sets all of the test parameters and source levels to their default
values.

OpenLoop Time  The open loop time response test (CDMA only) provides a graph of the mobile
Response Test  station output power as a function of time when the mobile station is comman-
(Power Control)  ded via open loop power control to change its output power. The following query
starts the test, waits for it to finish, and returns the initial power of the mobile
station at the start of the test:

READ[:5CALar}:O1l.TResponse?
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After the test has completed, the graphical data of power as a function of time
can be obtained. Separate queries obtain the ‘x’ (horizontal or time) and ‘y’
(vertical or power referenced to the initial mobile station power) data arrays.
Corresponding values from each array (the first, the second, etc.) define the
individual points of the graph.

The query “FETCh:ARRay:OLTResponse:L.IMit:FAIL?” returns (in order) 0
(pass) or 1 (fail) indicators for each of the ten horizontal graphical regions of the
open loop time response test.

The query “FETCh[:SCALar]:OLTResponse:GRAPh:COUNt?” obtains the
number of points in the graph.

‘The query “FETCh:ARRay:OLTResponse:GRAPh: X7 obtains the horizontal
data for the graph.

The query “FETCh: ARRay:OLTResponse:GRAPh:Y 7" obtains the vertical data
for the graph.

The test limit lines, as established by the applicable mobile station standards, can
be obtained for comparison to the curve data obtained as indicated above. As is
the case with the graphical results data, the limit lines are defined by straight
Iines between successive points with ‘x” and 'y’ values. Again. the data is
returned over the remote interface as separate ‘x” and ‘y’ arrays.

The beginning keywords of the limit line queries are “CONFigure:OLTRes-
ponse.” The final keywords areas follow:

B “LIMit:LOWer:COUNt?” — obtains the number of points in the lower Himit
line.

. “LIMittEOWer:GRAPh:X 7" — obtains the horizontal data for the lower
limit line.

a  “LIMitL.OWer:GRAPh: YT — obtains the vertical data for the lower limit
line.

B “LIMit:UPPer:COUNt?” — obtains the number of points in the upper limit
line.

®  “LIMit:UPPer:GRAPh: X7’ — obtains the horizontal data for the upper limit
line,

m  “LIMit:UPPer:GRAPh:Y?” — obtains the vertical data for the upper limit
line.
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The configuration commands for the test have the same beginning keywords as
the limit line queries. The final keywords and parameters are as follows:

®  “MODE <DECRease { INCRease>" (query “MODE?") — sets the direction
of the power step made by the base station simulator during the test. Because
of the open loop power control, the power step made by the mobile station is
in the opposite direction. This command also sets the direction of the first
test performed using the front panel controls.

8 “SOURce[:CDMA]:POWer:STEP «<power change [DB]>" (query
“SOURce[:CDMALPOWer:STEP?”) -— sets the power step that the base
station power changes when performing the test.

The initial keywords of the commands for configuring the base station signal
levels during the tests are the same as those given above. The final keywords and
parameters are as follows:

B “SOURce[:CDMALLEVel:PiLot <number [DB] | MAXimum | MINimum>"
(query “SOURce[:CDMA]LEVel:PiLot? [<MAXimum | MINimum>]")

» “SOURce[:CDMALEVel:TRAF{fic <number [DB] i MAXimum | MINi-
mune>" (query “SOURce[:CDMALLEVel: TRAFfic? [<MAXimum |
MiNimum>1")

&  “SOURce[:CDMA]:POWer <number [DBM] | MAXimum | MINimum>"
{(query “SOURce[:CDMA}:POWer? <MAXimum | MINimum>"")

Refer to the descriptions of the commands with similar keywords in Base Station
Configuration on page C-11 for a discussion of the settings affected by these
commands.

The command “CONFigure:OLTResponse[:SET Tings]:DEFault” (no query) sets
all of the test parameters and source levels to their default values.

Gated Output Test ~ The gated power output test (CDMA only) measures the mean (average) power
{Power Conirof}  of the mobile station during the time it is actually transmitting during a power
burst. The following query starts the test, waits for it to finish, and retarns the
mean power of the mobile station during the burst:

READ[:SCALar]:GOUTput?

NOTE. This test reduces the communication data rate o one-eighth of the
standard rate.
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After the test has completed, you can obtain the graphical data of the power of
the gated burst as a function of time. Separate queries obtain the ‘x’ (horizontal
or time} and 'y (vertical or power with respect to the mean output power) data
arrays. Corresponding values from each array (the first, the second, etc.) define
the individual points of the graph.

The query “FETCh:ARRay:GOUTput: LIMit:FAIL?” returns (in order) 0 {pass)
or 1 (fail) indicators for each of the five horizontal graphical regions of the gated
output test.

The query “FETCh[:SCALar]:GOUTput: GRAPh:COUN1t?” obtains the number
of points in the graph.

The query “FETCh:ARRay:GOUTput:GRAPh:X?” obtains the horizontal data
for the graph.

The query “FETCh:ARRay:GOUTput:GRAPh:Y 7" obtains the vertical data for
the graph.

The commands that configure the parameters of the gated output test all start
with the keywords “CONFigure:GOUTput.” The final header kevwords and
parameters for the commands are as follows:

= “ASTop <ON | OFF>" (query “ASTop?") — sets the auto stop function for
the test to “off” or “on.” If the function is “on,” the test terminates if the rise
time, the fall time, or one of the mobile station power limits is exceeded.

& “AVERage:COUNt <number>" (query “AVERage:COUNt?") — sets the
number of mobile station power control groups that are averaged to
determine the measuored results.

e “LIMIT:FTIMe{:UPPer] <time [SEC | MS | US]” (query “LIMit:FTIMe
[:UPPer]?”) — sets the maximuom fall time permitted after the end of the
power control group. The fall time starts at the end of the power control
group and ends when the output power of the mobile station decreases to its
maximum permitted “off” value.

m “LIMit:POWer:OFF: ABSolute{:UPPer] <power [DBM]>" (query “LIMit:
POWer:OFF:ABSolute[:UPPer] 7" -- sets the maximum absolute power that
the mobile station may output when it is not transmitting a burst.

»  “LIMit:POWer:OFF:RELative[:UPPer] <power [DB]>" (query “LIMit:
POWer:OFF:RELative[:L/PPer] 7" — sets the maximum power (with
reference to the mean power of the burst) that the mobile station may output
when it is not transmitting a burst. For example, if the value is “~30 dB,” the
power from the mobile station when it is not transmitting a burst must be at
least 30 dB below the mean power of the burst.
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NOTE. The commands LIMit: POWer:OFF:ABSolute and LIMit:POW-
er:OFF:RELative interact. The limit is set to the value that represents the
greatest absolute power level. The CMD 80 compares the absolute power to the
sum of the relative and mean power output; the greater value is used 1o set the
power limit.

B “LIMit:POWer:ON:RELative[:LOWer] <power [DB]” (query “LIMit:POW-
er:ON:RELative[:LOWer]?” — sets the minimum power level that the
mobile station may transmit during a burst with reference to the mean power
of the burst.

®  “LIMIT:RTIMe[:UPPer] <time [SEC | MS | US]” (query “LIMit:
RTIMe[:UPPer]?”) — sets the maximum risetime permitted before the start
of the power control group. The rise time starts when the output power of the
mobile station exceeds its maximum permitted “off” value and ends at the
start of the power control group.

The limits established above determine limit lines within which the gated mobile
station power must remain before, during, and after the burst. The limit line data
can be obtained for comparison to the curve data obtained as indicated above.
The limit lines are defined as straight lines drawn between successive points
defined by ‘x’ (horizontal) and ‘y’ (vertical) values. As is the case with the gated
power curve, the limit data is returned over the remote interface as separate ‘x’
and ‘y’ arrays, and the arrays are interpreted in the same way.

There are only queries associated with the limit lines themselves, since the lines
can be set only through the commands listed above. The beginning keywords are
the same as those listed above. The final keywords are as follows:

n “LIMitLOWer:COUNt?” — obtains the number of points in the lower limit
fine.

m “LIMit:LOWer:GRAPh:X?” — obtains the horizontal data for the lower
hrnit Iine.

B “LIMit:LOWer:GRAPh:Y?” — obtains the vertical data for the lower limit
line.

®  “LIMit:UPPer: COUNt?” — obtains the number of points in the upper limit
line.

. “LIMit:UPPer:GRAPh: X7 — obtains the horizontal data for the upper limit
line.

®  “LIMit:UPPer:GRAPR:Y?” - obtains the vertical data for the upper limit
line.
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The 1nitial keywords of the commands for configuring the base station signal
levels during the tests are the same as those given above. The final keywords and
parameters are as follows:

8 “SOURce[:CDMA]J:LEVel:PILot <number [DB] | MAXimum | MINimum>"
(query “SOURce[:CDMAJLEVel:PILot? [<MAXimum | MINimum>]")

8 “SOURce[:CDMALLEVel: TRAFfic <number [DB] ! MAXimum | MINi-
mum>" (query “SOURce[:CDMA:LEVel: TRAFfic? [<MAXimum |
MINimum>]")

NOTE. Since this measurement is conducted at EIGHTH rate and the traffic level
is specified at FULL rate, the actual traffic level is 9 dB less than the displaved
value.

8 “SOURce[:CDMAJ:POWer <number [DBM] | MAXimum | MINimum>"
(query “SOURce[:CDMA]:POWer? <MAXimum | MINimum=>")

Refer to the descriptions of the commands with similar keywords under the
heading Base Station Configuration on page C—11 for discussion of the settings
affected by these commands.

The command “CONFigure:GOUTput{:SETTings]:DEFault” (no query) sets the
values of all test parameters and source levels to their default values.

Maximum Output Test ~ The maximum power output test measures the maximum power that the mobile
(Power Control)  station puts out at a given base station power when the closed loop power control
algorithm commands maximum power. The following command starts the test,
waits for it to finish. and returns (in order) the power measured from the mobile
station and the waveform quality at that power level:

READ|:SCALar|:MAXoutputf:ALL]?

The query “FETCh[:SCALar]:MAXoutput: LIMit:FAIL[: ALL]?” returns (in
order) O (pass) or 1 (fail) indicators for the maximum output power and
waveform quality.

NOTE. Because of the low output levels that are usually used for this test, it is
not uncommon for the call to be dropped if the configured output level is set too
low.

The commands that configure this test begin with the keywords “CONFig-
ure:MAXoutpat.”
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One of the items that can be configured for this test is the range of permitted
mobile station output power. There are separate limits for each power class of
mobile station. The final keywords and parameters for the commands that set the
ends of the range are as follows:

N “POWer:<class keyword>:LOWer <power [DBM]>" (query “POWer:<class
keyword>:LOWer?") — sets the lower limit of permitted mobile station
power for the given power class.

8 “POWer:<class keyword>:UPPer <power [DBM]>" (query “POWer <class
keyword>:UPPer?”) — sets the upper limit of permitted mobile station
power for the given power class.

In the above two commands, “<class keyword>" 15 replaced by “CONE” to set
the limits for a Class I mobile station, “CTWO” to set the limits for a Class 11
mobile station, or “CTHRee” to set the limits for a Class III mobile station.

The argument <class keyword> 15 used to identify the class of mobile station. US
Cellular units are identified by CONE, CTWO, or CTHRee. PCS units are
identified by PONE, PTWO, PTHRee, PFOur, and PFIVe,

There are other configuration commands with the same initial keywords:

n  “MAXoutput:ASTop <ALL ! FIRSt | OFF>" command (query “MAZXout-
put: ASTop?”) sets the auto stop function for the test. If the function is set to
“FIRSt,” the test terminates as soon as one test limit is exceeded. If the
function is set to “ALL,” the test terminates if all test limits are exceeded.

*  “LIMIT:WQUality[:L.OWer] <number> (query “LIMit: WQUality[ . LOW-
er]?”) — sets the minimum permitted waveform guality at the maximum
power output of the mobile station.

The initial keywords of the commands for configuring the base station signal
levels during the tests are the same as those given above. The final keywords and
parameters are as follows:

8 “SOURce[:CDMALLEVel:Pil.ot <pumber [DB] | MAXimum | MINimum>"
(query “SOURce[:CDMAJ:LEVel:PILot? [<MAXimum | MINimnum>]")

& “SOURce[:CDMALLEVeL, TRAFfic <number (DB] | MAXimum | MINi-
mum>" (query “SOURce[:CDMALLEVel: TRAFfic? [<MAXimum |
MINimum>]")

1 “SOURce[:CDMAL:POWer <number [DBM] | MAXImum | MINimum>"
(query “SOURce[:CDMAT:POWer? <MAXimum | MINimums")

Refer to the descriptions of the commands with similar keywords under the
heading Base Station Configuration on page C-11 for discussion of the settings
affected by these commands.
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The command “CONFigure:MAXoutput[:SETTings]:DEFault” (no query) sets
the values of all test parameters and source levels to their default values.

Minimum Qutput Test  The minimum power output test (CDMA only) measures the minimum power
{Power Control)  that the mobile station puts out at a given base station power when the closed
loop power control algorithm commands minimum power. The following
command starts the test, waits for it to finish, and returns (in order) the power
measured from the mobile station and the waveform quality at that power level:

READ[:SCALarj:MINoutput[: ALL}?

The query “FETCh[:SCALar]:MINoutput: LIMit:FAIL[:ALL]?” retumns {in
order) O (pass) or 1 (fail) indicators for the minimum output power and wave-
form quality.

The commands that configure the parameters of the minimum output test all start
with the keywords “CONFigure:MINoutput.” The final header keywords and
parameters for the commands are as follows:

& “ASTop <ALL | FIRSt1 OFF>" command (query “ASTop7") ~ sets the auto
stop function for the test. If the function is set to “FIRSt,” the test terminates
as soon as one test mit 1s exceeded. If the function is set to “ALL,” the test
terminates if all test limits are exceeded.

B “LiIMit:POWer:[:UPPer] <power [DBM}>" (query “LIMit:POWer([:UPPer]?”
— sets the maximum absolute power that the mobile station may output.

m “LIMIT:-WQUality{:LOWer} <number> (query “LIMit:WQUality{:LOW-
er]?") — sets the minimum permitted waveform quality at the minimum
power output of the mobile station.

The wnitial keywords of the commands for configuring the base station signal
levels during the tests are the same as those given above. The final keywords and
parameters are as follows:

% “SOURce[:CDMA}LEVel:PILot <number [DB] | MAXimum | MINimanm>"
(query “SOURce[:CDMA]:LEVel:PILot? [<MAXimum | MINimum>]")

®  “SOURce[:CDMA}LLEVel: TRAFfic <number [DB] | MAXimum | MINi-
mum>" (query “SOURce[:CDMA]:LEVel: TRAFfic? [<MAXimum |
MINimum>}")

m “SOURce[:CDMA]:POWer <number [DBM] | MAXimum | MINimum>"
(query “SOURce[:CDMALPOWer? <MAXimum | MINimum>")

Refer to the descriptions of the commands with similar keywords under the
heading Base Station Configuration on page C—11 for discussion of the settings
affected by these commands.
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The command “CONFigure:MINoutput[:SETTings:DEFault” (no query) sets
the values of all test parameters and the source levels to their default values.

Transmitter Quality Test  This subsection discusses the tests for transmitter quality that are availabie for
the CDMA and analog modes of operation.

CDMA. The transmitter quality test measures a number of parameters of the signal
transmitted by the mobile station to determine how this signal compares to the
ideal signal model. These parameters are the phase error, the magnitude error, the
erTor vector magnitude, the carrier feedthrough, the imbalance between the I and
Q channels, the carrier frequency error, the transmnit time error, and the waveform
quality. All measurements are made over 416 us or 512 PN chips.

There are a number of queries for returning subsets of this test data. You can
guery the peak and RMS errors (in that order) of each subset using a query of the
following form:

READI[:SCALar}:TQUality:ERRor:<test keyword>{:ALL}?

The query starts the test, waits for it to finish, and returns the resulis, These
queries return data on the phase error, the magnitude error, or the error vector
magnitude. Queries refer to this data with the test keywords “PHASe”, “MAG-
Nitude,” and “EVMagnitude”, respectively.

After the test has finished, the graphical data of each quantity throughout the
frame may be queried. Separate queries obtain the ‘X’ (horizontal) and ‘y’
(vertical) data arrays. Corresponding values from each array (the first, the
second, and so on) define the individual points of the graph.

The query “FETCh[:SCALar]: TQUality:ERRor:<test keyword>:GRAPh:
COUNLt?” obtains the number of peints in the graph.

The query “FETCh:ARRay:TQUality:ERRor:<test keyword>:GRAPh:X?”
obtains the horizontal data for the graph.

The query “FETCh:ARRay:TQUality:ERRor:<test keyword>:GRAPh: Y7
obtains the vertical data for the graph.

After any of the tests have been run (via the approprate “READ?” query, the
remainder of the test results can be returned via the “FETCh[:SCALar]: TQUal-
ity WQUality[: ALL]?” query. The data is retumed in the following order:

1. The carrier feedthrough
The IQQ imbalance

The carrier frequency error

Eol A

The transmit time error
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5. The waveform quality
The following commands retum pass/fail indications for the tests:

m  “FETCh[:SCALar]:TQUality. EVMagnitude: LIMit: FAILE:ALL]?” returns (in
order) 0 (pass) or 1 (fail) indicators for the error vector magnitade peak and
RMS values for the error vector magnitude test.

B “FETCh[:SCALar}:TQUality: MAGNitude: LIMit:FAIL[:ALL]?” returns (in
order) 0 (pass) or 1 {fail) indicators for the magnitude error peak and RMS
values for the magnitude error test.

® “FETCh[:SCALar]:TQUality:PHASe: LIMitFAILL:ALL]?” retums {in order)
0 (pass) or 1 (fail) indicators for the phase error peak and RMS values for the
phase error test.

8 “FETCh[SCALar]: TQUality:WQUality:LIMit:FAIL[: ALL?” returns (in
order) 0 (pass) or 1 (fail} indicators for the carrier feedthru, 1Q) imbalance,
carrier frequency error, transmit time error, and waveform quality values for
the most recent transmifter quality test.

The command “CONFigure:TQUality:ASTop <OFF | ON>" (query “CONFig-
are:TQUality:ASTop?”) sets the auto stop function for the test to “off” or “on.”
If the function is “on,” the test terminates if one of the test limits is exceeded.

The command “CONFigure:TQUality[:SETTings]:DEFault” (no guery) sets all
of the test parameters and source levels to their default values.

The remaining configuration commands for the transmitter quality test are
divided into a group to set the test limits and a group to set the power levels of
the source in the base station simulator. The test limit configuration commands
start with the keywords “CONFigure:TQUality:LIMit.” The final keywords and
parameters for these commands are as follows:

m  “CFEedthrough[:UPPer] <relative feedthrough [DB]>" {query “CFEed-
through{:UPPer]?) -— sets the maximum level of the residual carrier
feedthrough relative to the total output power of the mobile station.

®  “ERRor:CFRequency <maximum frequency error | MHZIKHZHZ]>" (query
“ERRor:CFRequency?”) — sets the maximum permitted error in carrier
frequency.

m  “ERRor:EVMagnitude:PEAK <max error>" (query “ERRor:EVMagni-
tude:PEAK?”) —- sets the maximum permitted peak error vector magnitude.

®  “ERRor:EVMagnitude:RMS <max error>" {query “ERRor:EVMagni-
tude:RMS?”) — sets the maximum permitted RMS error vector magnitude.

®  “ERRorMAGNitude: PEAK <max error>" (query “ERRor:MAGN;-
tude:PEAK?") - sets the maximum permitted peak magnitude error.
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®  “ERRor:MAGNitude:RMS <max error>" (query “ERRorrMAGNI-
tude:RMS?7) — sets the maximum permitted RMS magnitude error.

B “ERRor:PHASe:PEAK <max error in degrees>" (query “ER-
Ror:PHASe:PEAK?") — sets the maximum permitted peak phase error.

m  “ERRor:PHASe:RMS <max error in degrees>" (query “ER-
Ror:PHASe:RMS?”) — sets the maximum permitted RMS phase error.

m  “ERRor:TTIMe <max error [S I MS | US]>" (query “ERRor:TTIMe?") —
sets the maximum permitted transmit time error.

8 “IMBalance[:UPPer] <max imbalance [DB]>" (query “IMBalance[:UP-
Per]?”y — sets the maximum permitted imbalance between the I and Q
modulation channels.

. WQUality[[LOWer] <min waveform quality>" (query “WQUality[[LOW-
er}7”}y — sets the minimum permitted waveform quality.

The commands for configuring the base station signal levels during the tests
areas follow:

B “CONFigure:TQUality:SOURce[:CDMA]:LEVel:PILot <number [DB] |
MAXimum | MINimum>" (query “CONFigure:TQUality:SOURce
DCDMALLEVelPILot? [<MAXimum | MINimum>]")

B “CONFigure:TQUality:SOURce[:CDMA}:LEVel: TRAFfic <number [DB] |
MAXimum [ MiNimum>" (query “CONFigure:TQUahlty:SOURce
[:CDMALLEVel:TRAFfic? [<MAXimum | MINimum>{")

&  “CONFigure:TQUality:SOURce[:CDMA]:POWer <number [DBM] |
MAXimum { MINimum>" (query “CONFigure:TQUality:SOURce
[:CDMA]:POWer? <MAXimum ! MINimum>")

Refer to the descriptions of the command with similar keywords under the
heading Base Station Configuration on page C—11 for discussion of the settings
affected by these commands.

Analog. There are four different transmitter quality tests, each of which has
different mnemonics in the command language.

®  Hum/Noise

The hum/noise test is started and the results are returned with the query:
“READ[:SCALar]:ATQuality:HNOise[: ALL]?". The values returned are {in
order) the relative level of hum/noise in dB and the audio peak deviation

in Hz.
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The pass/fail indications of the hum/noise test can be obtained with the
query: “FETCh{:SCALar]:ATQuality: HNOise: LIMit:FAIL[:ALL]?". This
query returns (in order) ( {pass) or 1 (fail) indicators for the relative level of
hum/noise and the audio peak deviation.

Test configuration involves setting test parameters and setting base station
signal levels.

The commands for test parameter configuration are as follows:

“CONFigure: ATQuality: HNOise:LIMit <hum/noise limit [DBi>" (query
“CONFigure: ATQuality: HNOise: LIMz7") — sets the maximum
permitted hum/noise value for the test in dB.

“CONFigure: ATQuality:HNOise: TAPDeviation <target audio peak
deviation [HZ]>" (query “CONFigure: ATQuality; HNOise: TAPDevi-
ation?”) — sets the target audio peak deviation for the hum/noise test.
The audio peak deviation must approach this value and be within the
range specified by the audio peak deviation error range before the
hum/neise measurement will be taken.

“CONFigure: ATQuality: HNOise: APDerange <audio peak deviation
error range [HZ]>" (query “CONFigure: ATQuality:HNOise: APDer-
ange?”) — sets the audio peak deviation error range. The audio peak
deviation must be within plus or minus this amount of the target audio
peak deviation before the hum/noise measurement will be taken,

The commands for configuring the base station signal levels during the test are:

“CONFigure: ATQuality:HNOise:SOURce:POWer <power [DBM]>"
(query “CONFigure: ATQuality: HNOise:SOURce:POWer?”) — sets the
CMD 80 output power level for the hum/noise test.

“CONFigure: ATQuality:HNOise: VMAC <voice channel mobile
attenuation code>" (query “CONFigure:ATQuality:HNOise: VMACT”)
— sets the voice channel mobile attenuation code for the hum/noise test.

“CONFigure: ATQuality: HNOwse: AFGen: FREQuency[:CW | :FIXed]
<AF generator frequency [HZ]>" (query “CONFigure: ATQual-
ity:HNOQise: AFGen:FREQuency[:CW | :FIXed]?") — sets the AF
generator frequency for the hum/noise test.

“CONFigure: ATQuality: HNOise: AFGen:VOLTage <AF generator level
[V]1OFF>" {(query “CONFigure: ATQuality: HNOise: AFGen: VOLT-
age?) — sets the AF generator level for the hum/noise test. Specifying a
ievel turns the AF generator on, specifying “OFF” turns it off. Audio
peak deviation in the mobile station is determined by this level.

The command “CONFigure: ATQuality:HNOise[:SETTings]:DEFault™ (no
query) sets all of the test parameters and source levels to their default values.
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Modulation Noise/Distortion

The modulation noise/distortion test is started and the resulis are returned
with the query: “READ[:SCALar]: ATQuality: MNDistortion[: ALL1?". The
values returned are (in order) the modulation noise/distortion in % and the
audio peak deviation in Hz.

The pass/fail indications of the modulation noise/distortion test can be
obtained with the query: “FETCh[:SCALar|: ATQuality: MNDistortion:LIM-
:FAIL[:ALL]?". This query returns (in order) O (pass) or 1 (fail) indicators
for the modulation noise/distortion and the audio peak deviation.

Test configuration involves setting test parameters and setting base station
signal levels.

The commands for test parameter configuration are as follows:

B “CONFigure: ATQuality:MNDistortion: LIMit <modulation noise/distor-
tion limit>" (query “CONFigure: ATQuakity:MNDistortion:LIMit?”) —
sets the maximum permitted modulation noise/distortion value for the
test in %.

& “CONFigure:ATQuality:MNDistortion: TAPDeviation <target audio peak
deviation [HZ]>" (query “CONFigure: ATQuality:MNDistortion: TAP-
DeviationT”)} — sets the target audio peak deviation for the modulation
noise/distortion test. The audio peak deviation must approach this value
and be within the range specified by the audio peak deviation error range
before the modulation noise/distortion measurement will be taken.

»  “CONFigure: ATQuality:MNDistortion: APDerange <audio peak
deviation error range [HZ]>" (query “CONFigure: ATQuality:MNDistor-
tion: APDerange?”) — sets the audio peak deviation error range. The
audio peak deviation must be within plus or minus this amount of the
target audio peak deviation before the modulation noise/distortion
measurement will be taken.

The commands for configuring the base station signal levels during the test -
are:

®  “CONFigure:ATQuality: MNDistortion:SOURce: POWer <power
[DBMI>" (query “CONFigure: ATQuality: MNDistortion:SOURce . POW-
er?”) — sets the CMD 80 output power level for the modulation
noise/distortion test.

®  “CONFigure:ATQuality:MNDistortion: VMAC <voice channel mobile
attenuation code>" (query “CONFigure: ATQuality:MNDistor-
tion: VMAC?*) — sets the voice channel mobile attenuation code for the
modulation noise/distortion test.
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®  “CONFigure: ATQuality:MNDistortion: AFGen: FREQuency[:CW |
:F1Xed] <AF generator frequency [HZ]>" (query “CONFigure: ATQual-
ity:MNDistortion: AFGen:FREQuency[:CW | :FIXed]?") — sets the AF
generator frequency for the modulation noise/distortion test.

& “CONFigure:ATQuality:MNDistortion: AFGen: VOLTage <AF generator
level [V] 1 OFF>" (query “CONFlgure: ATQuality:MNDistortion: AF-
Gen:VOLTage?”) — sets the AF generator level for the modulation
noise/distortion test. Specifying a level turns the AF generator on,
specifying “OFF” turns it off. Audio peak deviation in the mobile station
is determined by this level.

The command “CONFigure: ATQuality:MNDistortion|:SETTings}:DEFault™
{(no query) sets all of the test parameters and source levels to their default
values.

®  Audio Frequency response

The audio frequency response test provides a graph of the mobile station
transmitted audio as a function of frequency. The following query starts the
test, waits for it to finish, and returns the mobile station audio level in dBm:
“READ[:SCALar|:ATQuality: AFResponse?”.

After the test has completed, the graphical data of power as a function of
frequency can be obtained. Separate queries obtain the ‘x’ (horizontal or
frequency) and ‘y’ (vertical or power referenced to the mobile station audio
level returned by the READ query) data arrays. Corresponding values from
each array (the first, the second, etc.) define the individual points of the
graph.

The query “FETCh[:SCALar]: ATQuality: AFResponse:GRAPh:COUNt?”
obtains the number of points in the graph.

The query “FETCh:ARRay:ATQuality: AFResponse:GRAPh:X?” obtains the
horizontal data for the graph.

The query “FETCh:ARRay:ATQuality: AFResponse:GRAPh:Y?” obtains the
vertical data for the graph.

The query “FETCh: ARRay:ATQuality: AFResponse:LIMit:FAIL?” obtains 0
(pass) or 1 (fail) indicators for the two horizontal regions of the graph.

Test configuration invelves setting test parameters and setting base station
signal levels.
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The commands for test parameter configuration are as follows:

“CONFigure:ATQuality: AFResponse:LIMit:BOTH:FREQuency:LOW-
est <frequency [HZ]>" (query “CONFigure: ATQuality: AFRes-
ponse:LIMit:BOTH:FREQuency:LOWest?”) — sets the lowest
frequency used on both of the limit lines of the audio frequency response
test.

“CONFigure:ATQuality: AFResponse:LIMit:BOTH:FREQuency:HIGH-
est <frequency [HZ]>" (query “CONFigure: ATQuality: AFRes-
ponse:LIMit:BOTH:FREQuency:HIGHest?"} — sets the highest
frequency used on both of the limit lines of the audio frequency response
test.

“CONFigure: ATQuality: AFResponse: LIMit:LOWer:FREQuen-
cy:MIDDle <frequency [HZ[>" (query “CONFigure:ATQuality: AFRes-
ponse:LIMit:LOWer:FREQuency:MIDDIe?”) — sets the middle
frequency used in the lower limit line of the audio frequency response
test.

“CONFigure: ATQuality: AFResponse:LIMit: UPPer:LE Vel <level
[DB1>" (query “CONFigure: ATQuality: AFResponse:LIMit: UPPer:LEV-
el?”) - sets the level of the upper limit line for the audio frequency
response test.

“CONFigure:ATQuality: AFResponse:LIMit:LOWer:LEVel:UPPer
<level [DB]>" (query “CONFigure: ATQuality: AFResponse:LIM-
it:LOWer:LEVel:UPPer?”) — sets the upper level of the lower limit line
for the audio frequency response test.

“CONFigure:ATQuality:AFResponse: LIMit: LOWer:LEVel:LOWer
<ievel [DB]>" (query “CONFigure: ATQuality: AFResponse:LIM-
i:LOWer:LEVel:LOWer?”) — sets the lower level of the lower imit line
for the audio frequency response test.

“CONFigure:ATQuality: AFResponse:LIMit: UPPer:COUNT?” returns
the number of points which describe the upper limit line for the andio
frequency response test.

“CONFigure:ATQuality: AFResponse:LIMit:UPPer:GRAPh: X7 returns
the horizontal data for the upper limit line for the audio frequency
response test.

“CONFigure: ATQuality: AFResponse:LIMit: UPPer:GRAPh: Y returns
the vertical data for the upper limit line for the audio frequency response
test.

*CONFigure:ATQuality: AFResponse:LIMit: LOWer:COUNT?” returns
the number of points which describe the lower limit line for the audio
frequency response test.
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“CONFigure:ATQuality: AFResponse:LIMit:LOWer:GRAPh:X7” returns
the horizontal data for the lower limit line for the audio frequency
response test.

*“CONFigure: ATQuality: AFResponse: LIMit:LOWer:GRAPh:Y 7" returns
the vertical data for the lower limit line for the audio frequency response
test.

“CONFigure: ATQuality: AFResponse:SPOints <sample points>" (query
“CONFIgure: ATQuality: AFResponse:SPOints7”) - sets the number of
sample points to be taken during the audio frequency response test.

“CONFigure: ATQuaiitv:AFResponse: TAPDeviation <target audio peak
deviation [HZ]>" (query “CONFigure: ATQuality:AFResponse: TAP-
Deviation?”) — sets the target andio peak deviation for the audio
frequency response fest. This value and the audio peak deviation
increment determine the audio level input to the mobile station.

“CONFigure: ATQuality: AFResponse: APDincrement <deviation
increment [HZ]>" (query “CONFigure: ATQuality: AFResponse: AP-
Dincrement?”) - sets the audio peak deviation increment vaiue. This
value and the target audio peak deviation determine the audio level input
to the mobile station.

The commands for configuring the base station signal levels during the test
are as follows:

“CONFigure: ATQuality: AFResponse:SOURce:POWer <power
[DBM}>” (query “CONFigure: ATQuality: AFResponse:SOURce:POW-
er?”) ~- sets the CMD 80 output power level for the audio frequency
response {est.

“CONFigure: ATQuality: AFResponse:SOURce:FREQuency:MODula-
tion <modulation frequency [HZ]>" (query “CONFigure:ATQual-
ity:AFResponse:SOURce:FREQuency:MODulation?") — sets the
modulation frequency for the audio frequency response test.

“CONFigure: ATQuality: AFResponse:SOURce:FM:DEViation:MODula-
tion <peak deviation [HZ]>" (query “CONFigure:ATQuality: AFRes-
ponse:SOURce:FM:DEViation:MODulation?”) — sets the peak
deviation of the audio modulation for the audio frequency response test,

“CONFigure: ATQuality: AFResponse: VMAC <voice channel mobile
attenuation code>" (query “CONFigure: ATQuality: AFRes-

ponse: VMAC?”) — sets the voice channel mobile attenuation code for
the audio frequency response test.

The command “CONFigure: ATQuality: AFResponse[:SETTings]: DEFault”
{(no query) sets all of the test parameters and source levels to their default
values.
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Modulation Limiting

The modulation limiting test is started and the results are returned with the
query: “READ[:SCALar]: ATQuality:MLIMiting?”. The value returned is the
audio peak deviation in Hz.

The pass/fail indications of the modulation limiting test can be obtained with
the query: “FETCh{:SCALar]:ATQuality:MLIMiting:LIMit:FAIL?”. This
query returns O (pass) or 1 (fail) indicators for the audio peak deviation.

Test configuration involves setting test parameters and setting base station
signal levels.

The commands for test parameter configuration are:

& “CONFigure:ATQuality:MLIMiting:LIMit <audio peak deviation limit
[HZ)>" (query “CONFigure: ATQuality: MLIMiting:LIMit?”) — sets the
maxamum permitted audio peak deviation value for the test in Hz.

The commands for configuring the base station signal levels during the test
are as follows:

= “CONFigure:ATQuality:MLIMiting: SOURce:POWer <power [DBM]>"
(query “CONFigure: ATQuality: MLIMiting:SOURce:POWer?”) — sets
the CMD 80 output power level for the modulation limiting test,

®  “CONFigure:ATQuality:MLIMiting: VMAC <voice channel mobile
attenuation code>" (query “CONFigure: ATQuality:MLIMit-
ing: VMAC?”) — sets the voice channel mobile attenuation code for the
modulation limiting test.

®  “CONFigure:ATQuality:MLIMiting: AFGen:FREQuency[:CW | :FIXed]
<AF generator frequency [HZ[>" (query “CONFigure: ATQuality:MLI-
Miting: AFGen:FREQuency[:CW | :FIXed]?”) — sets the AF generator
frequency for the modulation limiting test.

B “CONFigure: ATQuality:MLIMiting: AFGen:VOLTage <AF generator
level [V} | OFF>" (query “CONFlgure: ATQuality:MLIMiting: AF-
Gen:VOLTage?”") — sets the AF generator level for the modulation
limiting test. Specifying a level turns the AF generator on; specifying
“OFF” turns it off. Audio peak deviation in the mobile station is
determined by this level.

The command “CONFigure: ATQuality:MLIMiting[:SETTings }: DEFault”
(no query) sets all of the test parameters and source levels to their default
values,
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Analog Handoffs ~ When testing a dual mode (CDMA/Analog Mode) mobile station, the CMD 80
can instruct the mobile station to switch from the digital mode to the analog
mode. This simulates the handoff of a call from a CDMA base station to an
analog base station. Option B82 must be instalied to support this operation.

The “PROCedure:CTMS:CALL ATESt” command (no query) performs the
handotf.

The parameters of the handoff may be configured with the commands that start
with “CONFigure: ABSTation™ described previously.

Power Leve! Maintenance  When testing a mobile station, it may be desirable to repeat a measurement
several times. Under normal operation, the CMD 80 may change the power level
between the base station configuration level and the measurement-specific level.
To maintain the measurement-specific level, the “CONFigure:SPECia MPOW-
er[:STATe] ON” command should be used. To restore normal operation, the
“CONFigure:SPECial: MPOWer[:STATe] OFF” command should be used.
Repeated measurements can be done in less time if the power is kept at the
measurement-specific level.
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This appendix contains a listing of the remote command catagories and a brief
explanation about reading the data in the command tables.

Remote Command Groups

The remote commands are organized into the following groups and subgroups:

Common (*) Commands  Use these common commands to set and query registers and machine informa-
tion.

Instrument State  Use these command to set and query the CMD 80 instrument setup.
®  configuration and results
®  external attenuation and gain
® timing and synchronization
®  save and recall

& additional measurements

CDMA Base Station  Use these commands to set and query the CMD 80 base station configuration.
®  configuration and results

W parameters

CDMA Manual Test ~ Use these commands to configure and query the results for manual tests.
B configaration and results
M power conirol
®  gated power
™ open loop time response
B maximum and minimum output
®  receiver quality
™ sensitivity

B dynamic range
M g
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w traffic channel demodulation
B user defined

® transmitter quality

®  handoff
CDMA Module Test ~ Use these commands to configure and query the results for module tests.

Analog Commands  These commands are available when the tester has Option 17 (Analog Mode)
installed. The commands are grouped into the following categories:

B Analog BS parameters
B Analog BS signal
w  Unregistered and registered states — general measurements
m  (Call established state
B General measurements
®  Receiver quality measurements
B Sensitivity
®  Hum/Noise
®  Harmonic distortion
®  Audio frequency response
®  Transmitter quality measurements
a8 Hum/Noise
®  Modulation noise/distortion
®  Audio frequency response

® Modulation limiting
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Interpreting the Command Tables

The headings for the tables in the Remote Commands section starting on page
D-5 have the following meanings:

Command  This column lists the command string, consisting of the command keywords,
separated by colons (:), and possible command arguments. The table uses the
general SCPI conventions for short and long forms, optional keywords, and
listing parameters (see¢ Appendix B: Remote Control).

Values  This column gives the limits of the argument, if any, to the command or which
will be returned by the query. If a command has an associated query and the
range of values returned by the query is the same as the range accepted by the
command {the usunal case), no values will be indicated for the query. if the values
returned by the query are different or if there is only a query for the function, the
possible return values are indicated under the Values heading for the query.

The argument equivalent to the value the command will have after reset (or after
an “xxxx[:SETTings]:DEFault” cormamand affecting the value) is underlined as
follows:

®  If the arguments are character arguments, the underlining is done in the
Command column.

& [f the arguments are numeric, the underlining is done in the Values column.

®  [f necessary, an intermediate value will be included in the Values column.
(For example, assume that a command has possible argument values of
-10.0 to 20.0. With a default of —10.0, the range is indicated as —10.0 to
20.0. With a default of 0.0, the range is indicated as —10.0 to 0.0 to 20.0.}

m  The precision of an argument is equal to the the unit value of the least
significant digit of an argument. For example, the precision of an argument
with a range of 0 to 999 is 1; the precision of an argument with a range of
0.000 to 0.999 is 0.001
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Commands that accept numeric parameters can also accept the special character
parameters “MAXimum” and “MINimom.” These arguments set the value of the
command item to the upper or the lower limits of the range accepted by the
instrument. Such a command also has associated queries for the maximum and
minimum values: if the command header is “<xxxx>,” then the queries are
“<xxxx>? MAXimum” and “<xxxx>? MINimum.” These queries give the
respective ends of the range and not the current value.

NOTE. The STATus and common (*} commands do not accept the MAX or MIN
arguments.

States  This column lists the state or states of the CMD 80 when the command is valid
using the mnemonics shown in Figure C-3 on page C—4. ALL indicates that the
command i1s valid in all states.

NOTE. All queries are accepted in all states; however, query results are
meaningful only when they are issued in a state when they are specified as valid.

Notes  The notes indicated in this column contain information that is important in
programming with the command,
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CMD 80 Remote Commands

Table D~1: CMD 80 common commands

Command Values State Notes
*CLS ALL

*ESE <number for Event Status Enable register> 010255 ALL

"ESE? ALL

*ESR? 0to 255 ALL

*IDN? See note ALL 1
*S8T? 0l ALL

*OPC ALL 2
*OPC? 1 ALL 2
*OPT? See note ALL 3
*PRE <number for Parailel Poll Enable register> 010258 ALL

*PRE? ALL

*PSC <numeric> ~32767 to ALL 4

1032767

*PSC? 011 ALL

*RST ALL

*SRE <number for Service Request Enable register> Qto 191 ALL

*SRE? AL

*STB? Oto 256 AlL

*TST? 010255 ALL 3
WA ALL

1 The response to the “*idn?” query is “Tektronix/Rohde&Schwarz, CMD80, {serial number}, AT:a.a BR:b.b LH:LL” The a’s
are replaced by the version number of the main instrument software. The b’s are replaced by the vetsion number of the
boot ROM on the link handler board, The I's are replaced by the version number of the link handler firmware,

2 Also influences the OPC bit in the event status register.

3 The options string consists of 2 comma-separated fist. There is a position in the list for every option. If the optionis
present, the option designator is given. If the option is not present, the designator is replaced with a ‘0.” For exampie, the
response for an instrument with only GPIB installed is “0,0,B60,861,0,0,0.”

4 Any numeric value is accepted, but the result is rounded to either 0 or 1. A 0 enables the power-on SRQ, while a 1
disables the power-on SRQ.

5 A return vaiue of 0 indicates no errors in the self test.

CMD 80 Digital Radiocommunication Tester D-5

www.valuetronics.com




Appendix D: Remote Control Command Tables

Table D-2: Instrument state commands

Command Values State Notes
DISPlay:ENABie <OFF | ON> ALL
PROCedure:SELect TEST] <MANual | CMTest | AMANual | AMTast | NONE> See note t
STATus:OPERation:CMD:ENABIe <enable mask> 0-32767 ALL
STATus:OPERation:ENABIe <enable mask> 032787 ALL
STATus:PRESet ALL
STATus: QUESHonable:ENABIe <enabie masks> 0- 32767 ALL
SYSTermn:COMMunicate:SELF;ADDHess <GPIB address> 1-30 ALL
SYSTem:PRESet ALL 2
5YSTem:VERSion? YYYYV ALL 3
instrument state queries
DISPlay:ENABle? ALL
PROCedure:SELect TEST]? MAN, CMT, | ALL

NONE,

AMAN, AMT
STATus:DEVice? IDLE, MINI, 1 ALL 4

MIDL, CET,

CE2, CMT,

AMIN. AMID,

ACE, AMT
STATus:OPERation; CMD:CONDition? 0-15 ALL
STATus:OPERation: CMD:ENABle? ALL
STATus:OPERation:CMD[:EVEN{]? §~15 ALL
STATus:OPERation:CONDition? 1 0-32767 ALL
STATus:OPERation:ENABie? ALL
STATus:OPERation:EVEN1? 0- 32767 ALL
STATus:QUEStcnable:CONDition? 0- 32767 ALL
STATus:QUEStienable:ENABIe? ALL
STATus:QUEStonable[EVENt]? ALL
SYSTem:COMMunicate[:SELF]:ADDRess <GPIB address> 1-30 ALL

1 The “NONE” argument can be given in all states. The “MANuat”, “CMTest”, “AMANual”, and “AMTest"arguments can be

given only in the IDLE state.
2 This command is equivalent to “*BST?”

3 “YYYY™ is the year of SCPI compliance. “V” is the version number within the year.
4 Status commands do not have, use, or respond to MAX and MIN arguments.
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Appendix D: Remote Control Command Tables

Table D-2: Instrument state commands (Cont.)

Command Vaiues State Notes
SYStem:ERRor[:NEXT]? -32768 - ALL 5
32767 and
grror string
8YSTem:OPTions? ALL 6
tnstrument state — external attenuation and gain
ROUTe:i0Connector <11 11102 11201 11202> IDLE 7
RQUTe:10Connector? ALL 7
SENSe:CORRection:LOSSLINPU MAGNitudel: RiALternate <ioss [DB]> -400dBto | ALL 8
0.0dBto
+90.0dB
SENSe:CORRection:LOSSINPut] MAGNitude]:RIAL temate? ALL 8
SENSe:CORRection:LOSSLINPut]:MAGNitude]:RIOuput<loss[DB]> =400dBto |ALL 89
0.0dBto
+50.0dB
SENSe:CORRection: LOSS[:INPui]:MAGNitude}:RIOuiput? ALL 8
S0URce:CORRBaction:LOSS[QUTPu]:MAGNitude]:ROALtermate <loss [DB]» -40.0dB ALL 8
0.5dB
+80.0dB
S0URce:CORRection:LOSS:CUTPUl:MAGNiude:ROALternate? ALL 8
SOURce:CORRection:LOSS[:OUTPui]:OFFSet:RIQuipui<vaiue> -40.0 dB ALL 8.8
0.04dB
+50.0 dB
SCURce:CORRection:LOSS[OUTPut; OFFSet: RICutput?
S0URce:CORRection:LOSS[:OUTPutl:MAGNitudel:RICutput? AlLL 8

% Negative numbers are SCPl-defined errors. Positive numbers are instrument-specific errors. 0 indicates no errors.
& This query is equivalent to ““OPT?".

7 Inthe argument or response “l<x>O<y>,” <x> specifies the input connector and <y> specifies the output connector. In
each case, a value of “1” indicates the common RF IN/RF OUT connector, and a value of “2” indicates the separate input
or output connector. Only one input and one output are active at any one time; those not selected are unavailable for use.

8 Negative values indicate gain. Positive values indicate loss.

8 Since “RiOutput” represents the common input/output connector, setting the external loss in either the “SENSe” or the
“SOURce” subsystems will set the loss for this connector in the other subsystem. i both commands are sent, either in
the same message or in different messages, the last loss value sent will take effect.
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Appendix D: Remote Control Command Tables

Table D-2: Instrument state commands {Cont.)

Command ' Values State Notes

instrument state — reference and timing

CONFigure: TSIGnal:SCDivisor <divisor> 1, 4,8, 12, ALL 10
1024

CONFigure:TS1Gnal: SChivisor?

CONFigure:TSIGnal:SCLock? (query only) ALL 1

CONFigure:TSIGnal:SELect ALL 12

<NONE | PP2S | FSUPer | FPAGIng | FSYNc | FPControt | SCLack>
CONFigure:TSIGnal:SELect?

CONFigure:TSIGnal[}SETTings|:DEFauit ALL
SENSe:ROSCiliator:SOURce <HO0Mbz | E1MHz | E2MHz | EBMHz | E10Mhz> 13
SENSe:ROSCillator:SOURce?

SENSe:ROSCiliator:OUTPut <SREFerence | RIPassthrough> 14

SENSe:ROSCillator:OUTPut?
SENSe:ROSCiliator[:SETTings):DEFault
SOURce:ROSCillator: OUTPut <SREFerence | RiPassthroughs> 14
SOURce:ROSCillator:OUTPut?
SOURce:ROSCillatorf:SET Tings):DEFault
SOURce:ROSClilator:S0URce <110Mhz | EIMHz | E2MHz | EEMHZz | E10Mhz> 13
SOURce:ROSCHlatorSOURce?
Instrument state - save and recall

MMEMory1:RECall ALL 15
MMEMory2:RECall : AL 15
MMEMory3:RECall ALL 15
MMEMory4:RECail ALL 15
MMEMory5:RECall ALL 15
MMEMorye:RECall ALL 15
MMEMory7:RECall ALL 15

10 Use this command to select or query the value used to divide the 19.6608 MHz system clock to generate the timing signal
when the system clock is selected as the timing signal.

11 Use this query to list the timing signal frequency (in MHz) when the system clock is selected.
12 Use this command to select or query the source of the timing signal.

13 Selects the source of the reference frequency as either the internal 10 MHz or an external 1, 2, 5, or 10 MHz source applied
to the rear panel REF IN connector,

14 Selects the origin of the reference frequency output signal at the REF OUT connector on the rear panel. The signal can
gither be the system reference or the signal passed through the REF IN.

5 The short form of the first keyword is formed by the characters “MMEM” with an appended number of from 1 to 13.
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Appendix D: Remote Control Command Tables

Table D-2: Instrument state commands (Cont.)

Command Values State Notes
MMEMory8:RECalt ALL i
MMEMory9:RECall ALL 1%
MMEMory10:RECall ALL 16
MMEMory11:RECall ALL %
MMEMory12:RECal ALL %
MMEMory13:RECall ALL %
MMEMory1:SAVE ALL 1%
MMEMory2:SAVE ALL 16
MMEMory3:SAVE ALL 16
MMEMory4:SAVE ALL 16
MMEMory5:SAVE ALL 16
MMEMory8:SAVE ALL 16
MMEMory7:SAVE ALL 16
MMEMory8:SAVE ALL 16
MMEMory9:SAVE ALL 16
MMEMory10:SAVE ALL 16
MMEMory11:SAVE ALL 16
MMEMory12:SAVE ALL 16
MMEMory13:SAVE ALL 18
MMEMory1:.SAVE:NAME <name string (<80 characters) to be associated with memory> ALL 1
MMEMory1:SAVE:NAME? ALL 18
MMEMory2:SAVE:NAME <name string (<30 characters) ic be associated with memery> ALL 18
MMEMory2: SAVE:NAME? ALL 16
MMEMory3:SAVE:NAME <name string (<30 characters) to be associated with memory> ALL 16
MMEMory3:SAVE:NAME? ALL 16
MMEMory4:SAVE:NAME <name string {<30 characters} to be associated with memory> ALL 16
MMEMory4:SAVE:NAME? ALL 16
MMEMory5:SAVE:NAME <name string (<30 characters) to be associated with memory> ALL 16
MMEMory5:.SAVE:NAME? ALL 18
MMEMory6:SAVE:NAME <name string (30 characters) to be associated with memory> ALL 16
MMEMory6. SAVE:NAME? ALL 18
MMEMory7:SAVE:NAME <name string {30 characters) to be associated with memory> ALL 18

16 The short form of the first keyword is formed by the characters “MMEM” with an appended number of from 1 to 13.
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Appendix D: Remote Control Command Tables

Tabie D-2: instrument state commands {Cont.)

Command Values State Notes
MMEMory7:SAVE:NAME? ALL 7
MMEMory8:SAVE:NAME <name string (<30 characters) to be associated with memory> ALL 7
MMEMory8:SAVE:NAME? ALL ¥
MMEMory9:SAVE:NAME <name string (<30 characters) to be associated with memory> ALL 7
MMEMory9:SAVE:NAME? ALL 17
MMEMory10:SAVE:NAME <name string (<30 characters) to be associated with memory> ALL 7
MMEMory10:SAVENAME? ALL 17
MMEMory11:SAVE:NAME <name string (<30 characters) to be associated with memory> ALL 7
MMEMory11:SAVE:NAME? ALL 7
MMEMory12:SAVE:NAME <name string (<30 characters) to be associated with memory> AL 7
MMEMory12:SAVE:NAME? ALL ¥
MMEMory13:SAVE:NAME <name string (30 characters) to be associated with memory> ALL 7
MMEMony13:SAVENAME? ALL 17
MMEMory:TYPE <INTernal | MEMCard> ALL 18
MMEMory: TYPE? ALL
SYSTem:USER*:NAME <name string (<30 characters) to be associated with this user> ALL
SYSTem:USERT:NAME? ALL
SYSTem:USERZ:NAME <name string (<30 characters) t¢ be associated with this user> ALL
SYSTem:USER2:NAME? ALL
SYSTem:USERINAME <name string (<30 characters) to he associated with this user> ALL
SYSTem:USER3:NAME? ALL
SYSTemUSER4NAME <name string (<30 characters) 10 be associated with this user> ALL
SYSTem:USER4:NAME? ALL
SYSTem:USERS:NAME <name string {<30 characters) to be associated with this user> ALL
SYSTem;USER5:NAME? ALL
SYSTem:USERB:NAME <name string (<30 characters} to be associated with this user> ALL

SYSTem USERBNAME? ALL
8YSTem:USERT:NAME <name string (<30 characters) t¢ be associated with this user> ALL
SYSTem:USER7:NAME? ALL
SYSTem:USERS:NAME <name string {<30 characters) to be associated with this user> ALL
SYSTem:USERZNAME? ALL
SYSTem:USERS:NAME <name siring {<30 characters) to be associated with this user> ALL

17 The short form of the first keyword is formed by the characters “MMEM” with an appended number of from 1 to 13.
8 The “MEMCard” argument is applicable only with Option B62, Memory Card Interface.
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Appendix D: Remote Control Command Tables

Table D-2: Instrument state commands (Cont.}

Command Values State Notes
SYSTem:USERI:NAME? ALL
SYSTem:USER10:NAME <name string (<30 characters) to be associated with this user> ALL
SYSTem:USER1O:NAME? ALL
SYSTem:USERT1:NAME <name string (<30 characters) to be associated with this user> ALL
SYSTem:USERIT:NAME? ALL
SYSTem:USER12:NAME <name string (<30 characters} to be associated with this user> ALL
SYSTemUSERT12:NAME? ALL
SYSTem;USER13:NAME <name string (<30 characters) to be associated with this user> ALL
SYSTem:USER13:NAME? ALL
SYSTem:USER14:NAME <name string {30 characters) to be associated with this user- ALL
SYSTem:USER14:NAME? ALL
SYSTem:USER:SELect ALL

<USER1 ! USER2 | USER3 | USER4 | USERS | USERS | USER7 IUSERS | USERS
[USER10 | USER11 | USER12 | USER13 | USER4>

SYSTem:USER:SELect? ALL
instrument state -~ additional measurements
READ[:SCALar.CURRent:DCAVERage]? 0.000Ato ALL
14.000 A
READ[:SCALar:CURRent:DCI:MAXimum? 0.000 Ato ALL
10.000 A
READ[:SCALarl:CURRent:DCEMINimum]? 0.000 Ato ALL
10.000 A
READ[:SCALarkVOLTage:DCI? 8.00voltto i ALL
26.00 volt
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Appendix D: Remote Control Command Tables

Table D-3: CDMA base station commands

Command Values State Notes
CONFigure:BSTation:NETWork <USC { PJS008 | PUISS5 | PKOR | JPC> IDLE t
CONFigure:BSTation:NETWork? USC,RJS, |ALL
PUIS, PKOR
CDMA base station - configuration
CONFigure:BSTation: FOFFset <frame offset> Gto15 ALL
CONFigure:BSTation;FOFFset? ALL
CONFigure:BSTation:FREQuency:CHANRel <RF channet number> CE1,CE2, 2
IDLE
CONFigure:BSTation: FREQuency:CHANne!? ALL
CONFigure:BSTation:FREQuency:SYSTem? ALL
CONFigure:BSTation: PNOFtset <PN offset> Qto 511 IDLE, CEY,
CE2
CONFigure:BSTation: PNOFfset? ALL
CONFigure:BSTation[:SET Tings]:DEFault ALL 3
CONFigure:BSTation:SOURce[:COMALLEVel:OCNS? ALE
CONFigure:BSTation:SOURce[:CDMALLEVel:PAGIng -200dBto [ ALL
<relative level [DB] 1 MAXimum | MINimum> —120dBto
' -7.008
CONFigure:BSTation:SOURce[; COMALLEVet PAGIng? ALL

! Establishes the network protocol and frequency parameters that the CMD 80 will operate under. “Selection Error” is
returned if a network selection is made that is not instalied. This value is reset by *RST and SYSTem:PRESet,

2 US Cellular range is 1 to 799, 990 to 1023. PCS range is 0 to 25 to 1199, Korean PCS range is 0 to 25 to 1300. Japan
Cellular range is 0 to 75 t01198.

3 The settings associated with the commands which cannot be used in the present state of the CMD 80 will not be affected.
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Appendix D: Remote Control Command Tables

Table D-3: CDMA base station commands (Cont.)

Command Vaiues State Notes
CONFigure:BSTation:SOURce[.COMAjLE Vel PlLot ~10.0dBto |ALL
<relative ievel [DB] | MAXimum | MINimum:> ~7.0dBto

-5.0 dB
CONFigure:BSTation:SQURce[.CDMALLEVel:PlLot? ALL
CONFigure:BSTation:SOURce[.CDMA].LEVe!SYNC -200dBto |ALL
<tefative level (DB} MAXimum | MINimums -16.0dB to

-7.0d8B
CONFigure:BSTation:SOURce[:CDMAJLEVe:SYNC? ALL
CONFigure:BSTation:SQURce[.CDMALLEVel TRAFfic -20.0dBto | ALL
<relative level [DB | MAXimum | MINimums -14.0dB ¢

-7.0d8
CONFigure:BSTation:SOURce[:CDMAT:LEVel TRAFfic? ALL
CONFigure:BSTation:SOURce[:CDMA]:PCWer Seenctes | ALL 4,58
<power level {DBM] { MAXimum | MINimum:
CONFigure:BS Tation:SOURce:CDMA}:POWer? ALL 6
CONFigure:BSTation: TCHanne! <iraffic channel> 21081031, 1ALL

331063
CONFigure:BSTation; TCHannel? ALL
CDMA base station - parameters
CONFigure:BSTation: ATYPe <MIN | IMSi> IDLE 7
CONFigure:BSTation:ATYPe ? ALL
CONFigure:BSTation:BSIDentity <base station identity> ftolto IDLE

85535
CONFigure:BSTation:BSIDentity? ALL
CONFigure:BSTation:NIDentity <network identity Gtolto IDLE

65534

4 The power available from the CMD 80 depends on the connector in use. When using the RF IN/RF QUT connector, the

power range, assuming no external attenuation or gain, is ~132.0 dBm to -70.0 dBm to -19.0 dBm. When using the “RF
OUT 2” connector under the same conditions, the power range is ~113.0 dBm to =70.0 dBm to +1.0 dBm.

If external gain or attenuation is used (through the command tree “SOURce:CORRection:L0SS:...”), the internal power of
the CMD 80 is adjusted to maintain the commanded power after the attenuation or gain. However, the limits will change.
For example, if there is 10 dB of external loss (attenuation), the output range for the RF IN'RF OUT connector will be
~142.0 dBm to --70 dBm to ~29.0 dBm. Note that the default power remains the same provided that the CMD 80 can output
the required power, given the external attenuation or gain.

if the CMD 80 is in the “IDLE” state, the power range accepted as defined by the MAXimum and MINimum arguments, or
as returned in response to the MAXimum or MiNimum queries, is the widest range which can ever be obtained using
either RF output and the full range of attenuation and gain values accepted by the “SOUrce:CORRection:LOSS:...”
command tree. If the output power is set outside the limits that the CMD 80 can produce, when the instrument leaves the
IDLE state, the power will be set to the closest end of the range for the output connector and external attenuation {or gain)
in use.

The default value depends on the network selection and protocol revision.
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Appendix D: Remote Control Command Tables

Table D-3: CDMA base station commands (Cont.)

Command Values State Notes
CONFigure:BSTatior:NiDengity? ALL
CONFigure:BSTation:PARameters[:SETTings}: DEFault ALL
CONFigure:BSTation:PREVision <protocotl revisions 1to 3for IDLE

15-95,

ifor

J-STD-008
CONFigure:BSTation:PREVision? ALl
CONFigure:BSTation:PRSet <RS1 | RS> IDLE, MINI, |8

MIDL

CONFigure:BSTation:SIDentity <system identity> 11632767 | IDLE
CONFigure:BSTation: SIDentity? ALL

8 Establishes the user’s preference of the data “rate set” used during a call. The actual rate set may vary from this
depending on the mobile station capabilities. Note: The 13k rate is only supported if the option is installed. This value is
reset by *RST and SYSTem:PRESet,
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Appendix D: Remote Control Command Tables

Table D-4: CDMA manual test commands

Command Values State Notes
CDMA manual test - configuration
CONFigure:{ACCess:ASTop <OFFICN>
CONFigure:|ACCess:ASTap?
CONFigure:|ACCess:LIMit: POWer: STANdby[:UPPer] —81.0dBmto | ALL
<maximum mobile station standby power [DB]> —61.0dBm to

—41.0dBm
CONFigure:tACCess:LiMit:POWer:STANdby[.UPPer]? ALL
CONFiguredACCess[|SET Tings]:DEFault ALL
CDMA manual test - results
FETCh[.SCALar}MSINfol:ALL]? See note ALL 1
FETCh[:SCALarIACCess:POWer: STANdby:LIMit:FAIL? 2
FETCh[:SCALarkWQUality:LIMit:FAIL:ALLI? 3
PROCedure:CTMStation:MINumber? ALL 4
READ[:SCALar):|ACCess:POWer:APRobe? See note MIDL 5
READ[:SCALar]iACCess:POWer:STANdDy? See note MIDL 6
READ[:SCALar]:POWer:MSTation[:ALL] See note CE2 78
READ:SCALar:POWer:RPILot? See note CE2 9
READ[:SCALar:WQUality:ALLY? See note CE2 10

10

The values of the mobile station identification number and the serial mumber are determined by what has been
programmed into the phone, The value of the power class is 1 fo 3 based on the most recent mobile registration.

The resuit returned is the pass/fail value for the standby powr measurement,

The values returned are the pass/fail values for the carrier frequency error, transmit time error, and waveform quality
measurements.

The Mobile Station Identification Number (MIN) is provided by the remote command to let the CMD 80 page the mobile
station 1o speed up the process of registration. When the mobile station registers, it wili provide its internal MIN. The
CMD 80 stores only the last received MIN, regardiess of its source.

The result returned is the measured power of the last access probe sent by the mobile station.
The result returned is the measured power of the mobile station between access probes,

The returned results are the measured power from the mobile station and the expected power from the mobile station
based on the current power of the base station.

Returns the pifot power of the base station as reported by the mobiie station.

From experience, some mobile stations do not properly report the pilot powet. When this happens, this query will never
return a response,

The results returned are: carrier frequency error, transmit time error, and waveform quality.
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Appendix D: Remote Control Command Tables

Table D-4: CDMA manual test commands (Cont.)

Command Values State Notes

CDMA manual test — operations

CONFigure:BSTation:ARSet? RS1, RS2 ALL 1
CONFigure:BSTation. AVOCoder? BAS, ENH
CONFigure:BSTation:FREQuency:BLOCK? 2, E, C,D, |ALL 12
CONFigure:BSTation:FREQuency:CHANnet <RF channel number> CE1,CE2, |11

IDLE
CONFigure:BSTation:FREQuency:CHANnel? ALL
CONFigure:BSTation:PNOFfset <PN offset> 0to 61t IDLE, CE1,

CE2
CONFigure:BSTation:PNOFiset? ALL
CONFigure:BSTation:PRSet <RS1 | RS2> ALL
CONFigure:BSTation:PRSat? ALL

CONFigure:BSTation:PVOCoder <BASic | ENHanced>
CONFigure:BSTation:PVOCoder?

CONFigure:BSTation:RPERiod <512 1514181718201 5241 5291 534 1 5411549 1 858 18
{569 582159715116 | OFF>
CONFigure:BSTation:RPERiod? 7
CONFigure:BSTation: TCHannel <traffic channsh> 2081031, [ALL
I3to 83

CONFigure:BSTation; TCHannel? ALL
FETCH[:SCALar:DNUMber?
PROCedure:.CTMStation:CALL <TEST i VOICe> MIDL, MINI, |18

AMID,

AMIN

' Returns the actual data “rate set” used during a call.
12 Query only. Returns the PCS biock of the currently selected PCS RF channel.

13 US Cellular range is 1 to 799, 990 to 1023. PCS range is 0 to 25 to 1199. Korean PCS rante is 0 to 25 to 1300,
14 |DLE state permitted in PCS networks only.

15 When the call is released, the channel sent with this command will be overwritien with the one indicated by the values
associated with the “CONFigure:BSTation:FREQuency:SElect ” and “CONFigure:BSTation:FREQuency:SYSTem”
commands.

8 This command controls the periodic registration time period. the reset value is $12.
17 Returns $12, $14, §17, $20, $24, 529, 834, 541, 548, 858, S89, 582, 597, 5116, or OFF.

18 When executed in the MINI state the CMD 80 uses the most recent MIN fo address the mobile station. The MIN source is
either the most recent registration or from the PROC:CTMS:MIN command.
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Appendix D: Remote Control Command Tables

Table D-4: CDMA manual test commands {Cont.)

Command Values State Notes
PROCedure:CTMStatiom:MiNumber <string containing mobile ID numbers> Numberup | ALL 18

to 16 digits
PROCedure:CTMStation:MINumber? ALL
PROCedure.CTMStation:RELease ALL
CDMA manual test - power controf {gated output power)
CONFigure:GOUTputASTop <ON | OFF> ALL
CONFigure: GOUTput:ASTop? ALL
CONFigure:GOUTput:AVERage:COUNt <number of power control groups averaged> 20100 | ALL

1000
CONFigure:GOUTput: AVERage: COUNL? ALL
CONFigure:GOUTput LIMit:FTiMe[:UPPer] <maximum fall time [US IMS | § ISEC}> 0 usio ALL

6.0 Usto

8.0 s
CONFigure:GOUTput LIMitFTiMe[:UPPer]? ALL
CONFigure:GOUTputLIMit:LOWer:COUNt? 4 ALL
CONFigure:GOUTput LIMit LOWerGRAPh:X? Oto 131 ALL 2
CONFigure:GOUTput:LIMit:L OWer: GRAPhY? -30dB o ALL 2t

+5dB
CONFigure:GOUTput.LIMit POWer.OF F:ABSciute.UPPer] ~70.0 dBmto [ ALL
<maximum mobile station off power [DBM]> =540 dBm to

0.0dBm
CONFigure:GOUTput:LIMi:POWer:OFF:ABSolute[:UPPer]? ALL
CONFigure:GOUTputLiMit:POWer:OF F-RELative[.UPPer] -250dB10 | ALL
<maximum mobile station off power with respec to mean power [DBJ> ~20.0dB to

0.0dB
CONFigure:GOUTput:LIMit:POWer:OFF:RELative[.UPPer]? ALL
CONFigure:GOUTput:LIMit: POWer:ON:RELative[:LOWer] ~250dBto | ALL
<minmum mobile station on power with respect to mean power [DBJ> -3.0dBto

0.0dB
CONFigure:GOUTput:LIMit:POWer:ON:RELafive[:LOWer]? ALL
CONFigure:GOUTputLIMit: RTIMe[:UPPer] 0.0 Usto ALL
<maximum rise time [US | MS | S 1ISECEH B.0usTo

8.0 us

19 The Mobile Station ldentification Number (MIN or IMS) is provided by the remote command to let the CMD 80 page the

mobile station to speed up the process of registration. When the mobile station registers, it will provide its internal MiN or
IMSL. The CMD 80 stores only the last received MIN or IMSI, regardless of its source.

20 Each unit on the X-axis represents 10 ps.
21 The values are with reference to the mean power of the gated burst.
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Appendix D: Remote Control Comnmand Tables

Table D-4: CDMA manuat test commands {Cont.)

Command ' Values State Notes
CONFigure: GOUTPutLIMit:RTIMe[:UPPer]? _ ALL
CONFigure:GOUTput:LIMitUPPer,COUNt? 6 ALL
CONFigure:GOUTput:LIMit:UPPer.GRAPRX? 010131 ALL 20
CONFigure:GOUTputLIMit:UPPer-GRAPh:Y? ~30 dB to ALL 2,2
+5dB
CONFigure:GOUTput:SETTings:DEFault ALL
CONFigure:GOUTout: SOURce{:COMAL.LEVel:PILot -10.0d8fc | ALL
<refative level [DB] | MAXimum | MiNimum> ~7.0dB 1o
-5.0dB
CONFigure:GOUTput: SOURcel:.COMA]:.LEVei:PILot? ALL
CONFigure:GOUTput: SOURce[: CDMAJLLEVE! TRAFfic -20.0dBt0 | ALL
<refalive level [DB] MAXimum | MINimum: ~74dBfo
-7.0dB
CONFigure:GOUTput: SOURCcel.CDMALLE Ve TRAFfiG? ALL
CONFigure:GOUTput:SOURce[;CDMA]:POWer Seenotes | ALL 23,2425
<power ievel [DBM] | MAXimum | MINimum>
CONFigure:GOUTput: SOURce{:CDMA]:POWer? ALL 25
FETCh:ARRay:GOUTput.GRAPh:X? ‘ 0to 131 CE2 26
FETCh:ARRay:GOUTput:GRAPh:Y? 30 dB to CE2 2,28
+5dB
FETCh:ARRay:GOUTput.LIMitFAIL? 29

22 Returned values may be outside of this range. A value outside of the range indicates that there effectively is no limit.

2 The power available from the CMD 80 depends on the connector in use. When using the RF IN/RF OUT connector, the
power range, assuming no external attenuation or gain, is ~132.0 dBm to -75.0 dBm to -19.0 dBm. When using the
RF OUT 2 connecior under the same conditions, the power range is -113.0 dBm to -75.0 dBm to +1.0 dBm.

24 |f external gain or attenuation is used (through the command tree “SOURce:CORRection;LOSS: ...*), the internal power
of the CMD 80 is adjusted to maintain the commanded power after the attenuation or gain. However, the limits will
change. For example, if there is 10 dB of external loss (attenuation), the output range for the RF IN/RF OUT connector will
be -142.0 dBm to —75.0 dBm to -29.0 dBm. Note that the default power remains the same provided that the CMD 80 can
output the required power, given the external attenuation or gain.

25 If the CMD 80 is in the IDLE state, the power range accepted as defined by the MAXimum and MINimum arguments, or as
returned in response to the MAXimum or MINimum queries, is the widest range which can ever be obtained using either
RF output and the full range of attenuation and gain values accepted by the “$QUrce:CORRection:LOSS:...” command
tree. If the output power is set outside the limits that the CMD 80 can produce, when the instrument leaves the IDLE state
the power will be set 1o the closest end of the range for the output connector and external attenuation (or gain) in use.

26 Each unit on the X-axis represents 10 us.

27 [f the test has not been run, the response will consist of all 0s.

28 The values are with reference to the mean power of the gated burst.

2% The results returned are the pass/fail values for the 5 graphic regions of the gated output measurement.
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Appendix D: Remote Control Command Tables

Table D~4: CDMA manual test commands (Cont.)

Command Values State Notes
FETCh[:SCALar:GOUToutGRAPh.COUN? 1664 ALL
READ[:SCALar:GOUTput? See note CE2 30
CDMA manual test — power control (open loop time response)
CONFigure:OLTResponse:L IMit:L. OWer:COUNE? 101 ALL
CONFigure:OLTResponse:LIMit.LOWer-GRAPh:X? 0.0t0 10.0  [ALL 3t
CONFigure:OLTResponse:LIMit:L. OWer. GRAPh:Y? -5.0dBtoe i ALL 32
+30.0dB
CONFigure:OLTResponse:LiMitUPPer-COUNY? 4 ALL
CONFigure:OLTResponse:LIMit:UPPer-GRAPh:X? 00t 100  |ALL H
CONFigure:OLTResponse:LIMit UPPer. GRAPh:Y? -50dBtc  [ALL 32
+30.0 dB
CONFigure:OLTResponse:MODE <DECRease | INCRease> ALL
CONFigure:OLTResponse:MODE? ALL
CONFigure:OLTRasponsel: SET Tings]:DEFault ALL
CONFigure:OLTResponse:SOURce; COMALLEVe!:PiLot -160d8t ALl
<relative leve! [DB] | MAXimum | MINimums> -70dBio
-5.0dB
CONFigure:OLTResponsel:SOURce[:CDMAJLEVel:PiLot? ALL
CONFigure:OLTResponse: SOURceCOMA)LEVe! TRAFfic ~200dBto | ALL
<relative level [DB] | MAXimum | MiNimum> ~74dBfc
-1.0dB
CONFigure:CLTResponse:SOURce[: COMAJ:.LEVel: TRAFfic? ALL

30 The result returned is the mean power (in dBm) of the mobile station during the burst,
31 Each unit on the X-axis represents 10 ms.
32 The values are with reference to the initial mobile station power.
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Appendix D: Remote Control Command Tables

Tabtle D-4: CDMA manual test commands (Cont.)

Command Values State Notes
CONFigure:0OLTResponse:SOURce] CDMA]:POWer Seenotes | ALL 3%,34,35
<power level [DBM} | MAXimum | MINimum>
CONFigure:OLTResponse:SOURce[:CDMA]:POWer? ALL 36
CONFigure:OLTResponse:SOURce[.COMA]:POWer:STEP 10.0dBto ALL
<hasz station power step [DB]> 20.0dBto
30.04dB
CONFigure:OLTResponse:SOURce[:CDMA]:POWer.STEP? ALL
FETCh:ARRay:OLTResponse:GRAPh:X? 0.0t010.6 | CE2 37
FETCh:ARRay:0OLTResponse:GRAPh:Y? -500d8tc | CE2 38,39
+30.0dB
FETChi:SCALar):OLT Response: GRAPh:COUNI? 320 ALL
FETCh:ARRay:OLTResponse:LIMit:FAIL? 40
READ[:SCALar|:0tTResponse? ALL

33 The power available from the CMD 80 depends on the connector in use. When using the RF IN'RF OUT connector, the
power range, assuming no external attenuation or gain, is =132.0 dBm to -60.0 dBm io ~19.0 dBm. When using the -
RF QUT 2 connector under the same conditions, the power range is ~113.0 dBm to —60.0 dBm to +1.0 dBm.

34 |f external gain or attenuation is used {through the command tree “SOURce:CORRection:LOSS:...”), the internal power of
the CMD 80 is adjusted to maintain the commanded power after the attenuation or gain. However, the limits will change.
For example, if there is 10 dB of external loss (attenuation), the output range for the RF IN'RF QUT connector will be
~142.0 dBm to ~60.0 dBm to -29.0 dBm. Note that the default power remains the same provided that the CMD 80 can
output the required power, given the external attenuation or gain.

85 If the CMD 80 is in the IDLE state, the power range accepted as defined by the MAXimum and MiNimum arguments, or as
returned in response to the MAXimum or MiNimum queries, is the widest range which can ever be obtained using either
RF output and the full range of attenuation and gain values accepted by the “SOUrce:CORRection:LOSS:. ..” command
tree. If the output power is set outside the limits that the CMD 80 can produce, when the instrument leaves the IDLE state
the power will be set to the closest end of the range for the output connecior and external attenuation (or gain) in use.

S6  If the CMD 80 is in the IDLE state, the power range accepted as defined by the MAXimum and MINimum arguments, or as
returned in response to the MAXimum or MiNimum queries, is the widest range which can ever be obtained using either
RF output and the full range of attenuation and gain values accepted by the “SOUrce:CORRection:LOSS:. ..” command
tree. If the output power is set outside the fimits that the CMD 80 can produce, when the instrument leaves the IDLE state
the power will be set to the closest end of the range for the output connector and external attenuation (or gain) in use.

37 Each unit on the X-axis represents 10 ms.

38 The values are with reference to the initial mobile station power.

3% f the fest has not been run, the response will consist of all 0s.

4 The values returned are the pass/fail values for the 10 graphic regions of the open loop time response measurement.
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Appendix D: Remote Control Command Tables

Table D-4: CDMA manual test commands (Cont.)

Command Values State Notes
CDMA manual test ~ power control {maximum / minimum output power)
CONFigure:MAXautput:ASTop <ALL | FIRSEI OFF> ALL
CONFigure:MAXoutput: ASTop? ALL
CONFigure:MAXoutput L IMit: POWer:CONE:L OWer —70.0dBm o | ALL #,42
<minimum mobile station output power {DBM]> +31.0dBmto

+40.0 dBm
CONFigure:MAXoutput:LIMit: POWer: CONE:LOWer? ALL 42
CONFigure:MAXoutput:LIMit: POWer: CONE:UPPer -70.0dBmto | ALL 4,42
<maximum mobile station output power [DBM]> +38.0dBmto

+43.0 dBm
CONFigure:MAXoutput:LIMit: POWer:CONE:UPPer? ALL a2
CONFigure:MAXoutput:LIMit: POWer.CTHRee:LOWer ~70.0dBmto | ALL a1, 42
<minimum maobile station output power [DBM]> +23.0dBm o

+40.0 dBm
CONFigure:MAXoutput:LIMit:POWer.CTHRee:LOWer? ALL 42
CONFigure:MAXoutput:LIMit:POWer.CTHRee:UPPer ~70.0 dBm to | ALL 3.42
<maximum mobile station output power [DBM]> +30.0dBmto

+40.0 dBm
CONFigure:MAXoutpui:LIMit: POWer:CTHRee:UPPer? ALL 42
CONFigure:MAXoutput:LIMit: POWer.CTWO:LOWer -70.0dBmto | ALL 41,42
<minimum mobile station output power [DBM]> +27.0dBm o

+40:0 dBm
CONFigure:MAXoutput:LiMit:POWer:.CTWO:LCWer? ALL 4
CONFigure:MAXoutput:LIMit POWer. CTWO:UPPer -70.0dBmto | ALL 4,42
<maximum mobile station output power [DBM]> +34.0 dBm to

+43.0 dBm
CONFigure:MAXoutput:LIMit POWer.CTWO:UPPer? ALL 42

41 The upper power limit must be greater than or equal to the lower power limit. If a power limit is entered which would

violate this restriction, the other limit will be changed as needed.
42 Used for US Celiutar and Up Banded PCS operation only.
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Appendix D: Remote Control Command Tables

Table D-4: CDMA manual test commands (Cont.)

Command Values State Notes
CONFigure:MAXoutput:LIMit: POWer:PFIVe:LOWer -70.0dBmito  ALL 3,4
<minimum mobite station output power [DBM]> + 8.0dBm to

+40,0 dBm
CONFigure:MAXoutput.LIMit: POWer:PFIVe:LOWer? ALL 8
CONFigure:MAXoutput:LIMit:POWer:PFIVe:UPPer -70.0 dBmto | ALL 43,8
<maximum mobile station output power [DBME +210dBmio

+40.0 dBm
CONFigure:MAXoutput LIMit POWer. PFiVe:UPPer? ALL
CONFigure:MAXoutput:LINit: POWer:PFOur:LOWer ~70dBmto | ALL 43,48
<minimum mobile station cutput power [DBM]> +13.0 dBmto

+40.G dBm
CONFigure:MAXoutput:LIMit POWer:PFOur.LOWer? ALL 2
CONFigure:MAXoutput:LIMit: POWer:PFQur:UPPer -70dBmtc | ALL 8,47
<maximum mobile station output power [DBM]> +24.0 dBmto

+40.0 dBm
CONFigure:MAXoutput:LIMit:POWer:PFOur:UPPer? ALL 3
CONFigure:MAXoutput:LIMit POWer:PONE:LOWer ~70dBmio  {ALL 43,48
<minimum mobile siation output power [DBM]> +28.0 dBm to

, +40.0 dBm

CONFigure:MAXoutputLIMit: POWer:PONE:L OWer? ALL a3
CONFigure:MAXoutput:LIMit-POWer:PONE:UPPer ~70dBmtc  ALL 43,49
<maximum mobile station output power [DBM]> +33.0dBmto

+40.0 dBm
CONFigure:MAXoutput:LIMit: POWer:PONE:UPPer? ALL 43
CONFigure:MAXouiput:LIMit POWer:PTHRee:L OWer -70dBmto | ALL 43,30
<minimum mobile siation output power [DBMI> +18.0dBmto

+40.0 dBm
CONFigure:MAXoutput:LIMi POWer.PTHRee:L OWer? ALL s

43 Used for PCS (J-STD-008) operation only.

44 Use this command to set or guery the iower result limit for PCS Class Five (V) mobile stations,
4 Use this command to set or query the upper result limit for PCS Class Five (V) mobile stations.
4 Use this command to set or query the lower resut limit for PCS Class Four (IV) mobile stations.

7 Use this command to set or query the upper result limit for PCS Class Four (IV} mobile stations.

8 Use this command to set or query the lower result limit for PCS Ciass One (I} mobile stations.
49 Use this command to set or query the upper result fimit for PCS Class One {I) mobite stations.

50
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Appendix D: Remote Control Command Tables

Table D-4: CDMA manual test commands (Cont.)

Command Vaiues State Notes
CONFigure:MAXoutput:LIMit: POWer:PTHRee:UPPer -70dBmtc  |ALL 51,52
<maximum mobile station output power [DBM}> +27.0dBmto

+40.0 dBm
CONFigure:MAXoutput LIMit:POWer: PTHRee:UPPer? ALL 52
CONFigure:MAXoutput:LIMit: POWer:PTWO:LOWer -70dBmto | ALL 52,53
<minimum mobile station output power [DBM]> +23.6 dBmio

+40.0 dBm
CONFigure:MAXoutput.LIMit.POWer, PTWO:LOWer? ALL 52
CONFigure:MAXoutput.LIMit: POWer:PTWO: UPPer -70dBmio | ALL 52,54
rmaximum mobile station output power [DBM}> +30.0dBm to

+40.0 dBm
CONFigure:MAXoutput.LIMit: POWer:PTWO:UPPer? ALL 52
CONFigure:MAXoutput LMt WQUality[:LOWer] <minimum waveform quality> 0.00010 ALL

0.94410

1.000
CONFigure:MAXoutput LIMit: WQUality:LOWer]? ALL
CONFigure:MAXoutpul]:SETTings:DEFault ALL 55
CONFigure:MAXoutpui:SOURce:[CDMALLEVeL:PlLot ~10.0dBto | ALL
<relative level [DB} MAXimum | MINimum:> -7.0.dB 1o

-5.0dB
CONFigure:MAXoutputh SOURce:[CDMAL:LEVe!:PlLot? ALL
CONFigure:MAXoutput:SOURce:[COMA]LE Vel TRAHIC -200dBtc | ALL
<relative level [DB] | MAXimum | MINimum> ~74dB 10

~7.0 dB
CONFigure:MAXoutput: SOURce: [CDMALLEVRL TRAFfic? ALL
51 Use this command to set or query the upper result fimit for PCS Class Three (I} mobile stations,
52 Used for PCS {J-8TD-008) operation only.
53 Use this command to set or query the lower resuit fimit for PCS Class Two (Il) mobile stations.
54 Use this command 1o set or query the upper result limit for PCS Class Two (I!) mobile stations.
55 Default values used are dependent on current network configuration.
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Appendix D: Remote Control Command Tables

Tabie D-4: CDMA manual test commands (Cont.)

Command Values Siate Notes
CONFigure:MAXoutput:SOURce[: CDMA}:POWer Seenotes  |ALL 56,57, 58
<power level [DBM] | MAXimum ! MINimum>
CONFigure:MAXoutput:SOURce[;:CDMA]:POWer? ALL 58
CONFigure:MiNoutput: ASTop <ALL | FIRSt | QFF> ALL
CONFigure:MINouiput:ASTop? ALL
CONFigure:MINouiput:LIMi POWer.UPPer -70.0 dBmfo | ALL
<maximum mobile station ouiput power [DBMI> =50.0 dBm to

+40.0 dBm
CONFigure:MiNoutput:LIMit:POWerUPPer? ALL
CONFigure:MINoutput LIMit WQUslity[:LOWer] <minimurn waveform quality> 000010 ALL

0.944 10

1.000
CONFigure:MiNoutput: LIMit WQUality[:LOWer]? ALL
CONFigure:MiNoutput]:SET tings):DEFautt ALL
CONFigure:MiNoutput:SOURce[:.CDMA]:.LEVe!PILot -100dBo | ALL
<retative level [DB] | MAXimum | MINimum> =7.0dBto

-5.0dB
CONFigure:MiNoutput{:SOURcel:CDMA]:LEVel:PILot? ALL
CONFigure:MiNoutput: SOURce[:CDMALLEVeETRAFfic —200d810 | ALL
<relative level [DB] | MAXimum | MINimum: ~74dBto

-7.0¢B
CONFigure:MiNoutput: SOURce[:CDMA].LEVel: TRAFc? ALL

% The power available from the CMD 80 depends on the connector in use, When using the RF IN/RF OUT connector, the
power range, assuming no external attenuation or gain, is ~132.0 dBm to ~105.0 dBm to ~19.0 dBm. When using the
RF OUT 2 connector under the same conditions, the power range is ~113.0 dBm to ~105.0 dBm to +1.0 dBm.

3T 1if external gain or attenuation is used (through the command tree “SOURce:CORRection:LOSS: . .."), the internal power of
the CMD 80 is adjusted to maintain the commanded power after the attenuation or gain. However, the limits will change.
For example, if there is 10 dB of external loss (attenuation), the output range for the RF INFRF OUT connector will be
~-142.0 dBm fo -105.0 dBm to -29.0 dBm. Note that the default power remains the same provided that the CMD 80 can
output the required power, given the external attenuation or gain.

58 If the CMD 80 is in the IDLE state, the power range accepted as defined by the MAXimum and MINimum arguments, or as
returned in response to the MAXimum or MiNimum queries, is the widest range which can ever be obtained using either
RF output and the full range of attenuation and gain values accepted by the “S0Urce:CORRection:L0OSS:...” command
iree. If the output power is set outside the limits that the CMD 80 can produce, when the instrument leaves the IDLE state
the power will be set to the ciosest end of the range for the output connector and external attenuation (or gain) in use,
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Appendix D: Remote Control Command Tables

Table D-4: CDMA manual test commands (Cont.)

Commarnd Values State Notes
CONFigure:MiNoutput: SOURce[:.CDMA}:POWer Seenotes | ALL 59, 80, 61
<power fevel [DBM] | MAXimum | MINimum>
CONFigure:MINoutput: SOURce[:.CDMA]:POWer? ALL b1
FETCh[:SCALar]:MAXoutput:LIM:FAILLALL)? 62
FETCh{:SCALar}:MINoutput:LIMit:FAILLALL]? &3
READ[:SCALarl:MAXoutput[:ALL]? See note CE2 64
READ[:SCALar:MiNoutput[:ALL]? See note CE2 64
CDMA manual test - receiver quality (sensitivity)
CONFigure:SENSItivity:ASTop <OFF | ON> ALL
CONFigure: SENSitivity: ASTop? ALL
CONFiguere:SENSitivity:BAUD <EIGHth | QUARter [ HALF | FULL> ALL
CONFigure:SENSitivity.BAUD? ALL
CONFigure:SENSttivity:DURation <number of frames in test> 25101000t |ALL

20,000
CONFigure:SENSHtivity:DURation? ALL
CONFigure:SENSttivity: FREQuency:OFFSet <offset frequency in Hz [HZ]> 50,000 Hzto | ALL

7 %éﬁgf}tg Hz

CONFigure:SENSHivity; FREQuency.OFFSet? ALL
CONFigure:SENSHtivity:LIMit: CONFidencel:LOWer} <confidence limit in %> 85.010850 [(ALL

0 99.9
CONFigure:SENSitivity:L iMit: CONFidencel:L OWer]? ALl
CONFigure:SENSitivity:LiMit: ERRor:FERate <max frame error rate in %> 0.2) toQ5t jALL

5.

58 The power available from the CMD 80 depends on the connector in use. When using the RF INRF GUT connector, the
power range, assuming no external attenuation or gain, is -132.0 dBm to =25.0 dBm to —19.0 dBm. When using the

RF OUT 2 connector under the same conditions, the power range is ~113.0 dBm to -25,0 dBm to +1.0 dBm.

80 if external gain or attenuation is used (through the command tree “SOURce:CORRection:LOSS:...”), the internal power of
the CMD 80 is adjusted to maintain the commanded power after the attenuation or gain. However, the limits will change.
For example, if there is 10 dB of external loss (attenuation), the output range for the RF IN/RF OUT connector will be
~142.0 dBm t0 =29.0 dBm. Note that in this case, the default power with no attenuation could not be maintained with the

specified attenuation, so the default changed to the closest value possible,

61 Ifthe CMD 80 iis in the IDLE state, the power range accepted as defined by the MAXimum and MINimum arguments, or as
returned in response to the MAXimum or MINimum queries, is the widest range which can ever be obtained using either
RF output and the full range of attenuation and gain values accepted by the “SOUrce:CORRection:LOSS:. ..” command
tree. if the output power is set outside the limits that the CMD 80 can produce, when the instrument leaves the IDLE state
the power will be set to the closest end of the range for the output connector and external attenuation (or gain) in use,

52 The results returned are the pass/fail values for the maximum output power and waveform quality measurements.

83 The results returned are the pass/fail values for the minimum output power and waveform qualily measurements,

8 Results are returned in the foliowing order: mobile station measured power, and waveform quality at measured power.
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Appendix D: Remote Contro] Command Tables

Table D-4: CDMA manual test commands (Cont.)

Command Values State Notes
CONFigure:SENSitivity: LIMit ERRor:FERate? ALL
CONFigure:SENSitivity[;SET Tings]:.DEFault ALL
CONFigure:SENSitivity: SOURce: ANGN:LE Vel —200dBto | ALL 65,66
<relative level [DB] | MAXimum | MiNimum | OFF> +6.0dB
CONFigure:SENSitivity: SOURce: ANGN:LEVel? ALL &6
CONFigure:SENSitivity: SOURce[:COMALLE Vel :PiLot -10.0dBto  {ALL
<relative level [DB! | MAXimum | MINimum> ~7.0dBo

-5.04dB
CONFigure:SENSitivity:SOURce[:COMALLEVel:PiLot? ALL
CONFigure:SENSitivity.SOURce[.CDMA)LEVeL TRAFfic ~200dBto | ALL
<relative level [DB] I MAXimum | MiNimums> =156 B to

~7.0dB
CONFigure:SENSitivity:SOURce[.COMA] LEVei TRAFfi? ALL
CONFigure:SENSitivity:SOURce[.CDMA]:POWer Seenogtes | ALL 67,68, 69
<power level [DBM] | MAXimum | MINimum>
CONFigure:SENSitivity: SOURce[:COMA].POWer? ALL 69
FETCh[:SCALar]:SENSitivity:LiMii:FAIL[:ALi.}? n
READ{:SCALar].SENSifivity[:ALL]? See note CE2 7

85 If the power of the CDMA source is within 10 dB of the maximum power avaitable with the current instrument settings, the
AWGN will be turned off. it will remain off even if the power is lowered.

8  This command is only applicabie if the CMD 80 has Option B81, AWGN generator.

7 The power available from the CMD 80 depends on the connector in use. When using the RF IN/RF OUT connector, the
power range, assuming no external atienuation or gain, is ~132.0 dBm to —105.0 dBm to -19.0 dBm. When using the
RF QUT 2 connector under the same conditions, the power range is ~113.0 dBm to ~105.0 dBm to +1.0 dBm.

8 |f external gain or attenuation is used (through the command tree “SOURce:CORRection:LOSS:. ..”), the internal power of
the CMD 80 is adjusted o maintain the commanded power after the attenuation or gain. However, the fimits will change.
For example, if there is 10 dB of external loss (attenuation), the output range for the RF IN/RF OUT connector will be
-142.0 dBm to ~105.0 dBm fo —29.0 dBm. Note that the default power remains the same provided that the CMD 80 can
output the required power, given the external attenuation or gain.

69 If the CMD 80 is in the IDLE state, the power range accepted as defined by the MAXimum and MiNimum arguments, or as
returned in response to the MAXimum or MiNimum queries, is the widest range which can ever be obtained using either
RF output and the full range of atienuation and gain values accepted by the “SOUrce:CORRection:LOSS:...” command
tree. If the output power is set outside the limits that the CMD 80 can produce, when the instrument leaves the IDLE state
the power will be set to the closest end of the range for the output connhector and external attenuation (or gain) in use.

70 The results returned are the passifail values for the sensitivity FER, frame errors, and confidence level measurements.
™ Values are returned in the following order: FER (%), transmitted frames, frame errors, and the confidence level,
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Appendix D: Remote Control Command Tables

Table D-4: CDMA manual test commands (Cont.)

Command Values State Notes
CDMA manual test — receiver quality {dynamic range}
CONFigure:DRANge:ASTop <OFF | ON> ALL
CONFigure:DRANge:ASTop? ALL
CONFigure:DRANge:BAUD <EiGHth | QUARter | HALF | FULL> ALL
CONFigure:DRANge:BAUD? ALL
CONFigure:DRANge:DURation <number of frames in fest> 2510100010 | ALL
20,000
CONFigure:DRANge:DURation? ALL
CONFigure:DRANge:FREQuency:OFFSet <offset frequency in hz [H?]> 50,000 Hzio JALL
OHzto
50,000 Hz
CONFigure:DRANge:FREQuency.OFFSet? ALL
CONFigure:DRANge:LIMit: CONFidence]:L OWer] <confidence limit in %> 850t085.0 ALL
t089.9
CONFigure:DRANge:LIMit: CONFidence[:L OWer]? ALL
CONFigure:DRANge:LIMit ERRor:FERate <max frame error rate in %> 0105t AL
5.0
CONFigure:DRANge:LIMitERRor:FERate? ALL
CONFigure:DRANge-SETTings]:DEFault ALL
CONFigure:DRANge:SOURce: AWGN:LEVel -20dBto  |ALL 273
<relative level [DB] | MAXimum | MINimum | OEE> +6 4B
CONFigure:DRANge:SOURce:ANGN:LEVel? ALL 7
CONFigure:DRANge:SOURcel: COMA]:LEVel:Pi ot -10.0dBto | ALL
<relative level [DB] | MAXimum | MINimum> ~7.0dB1o
-5.0 dB
CONFigure:DRANge:SOURce[:CDMAJ:.LEVe!:PILot? ALL
CONFigure:DRANge:SOURce[:CDMAJ.LEVel: TRAFfic -200dBto | ALL
<refative leve! DB} | MAXimum | MINImums ~156dBo
~7.0dB
CONFigure:DRANge:SOURce[:CDMAJ:LEVel: TRAFfic? ALL

72 |f the power of the CDMA source is within 10 dB of the maximum power available with the current instrument settings, the
AWGN will be turned off. It will remain off even if the power is lowered.

73 This command is only applicable if the CMD 80 has Option B81, AWGN generator.
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Appendix D: Remote Control Command Tables

Table D~4: CDMA manual test commands (Cont.)

Command Values State Notes
CONFigure:DRANge:SOURce[:CDMA]:POWer Seenctes | ALL 74,75, 76
<power level [DBM] | MAXimum | MiNimum>
CONFigure:DRANge: SOURce[:CDMA]LPOWer? ALL 78
FETCh[:SCALarEDRANge:LIMitFAIL[.ALL]? m
READ[:SCALar):DRANge[:ALL]? See note CE2 78
CDMA manual test — receiver quality {traffic channel demodulation)
CONFigure:TCDemod:ASTop <QOFF 1 ON> ALL
CONFigure:TCDemed:ASTop? ALL
CONFigure:TCDemod:BAUD <EIGHth | QUARter | HALF [ FULL> ALL
-CONFigure:TCDemod:BAUD? ALL
CONFigure:TCDemod:DURation <number of frames in test> 2510300010 |ALL
20,000
CONFigure TCDemod:DURation? ALL
CONFigure:TCDemod:FREQuency:OF FSet <offset frequency in Hz [HZ > 50,000 Hzto |ALL
_ gbﬂgotg Hz
CONFigure:TCDemod:FREQuency:OFFSet? ALL
CONFigure:TCDemod:LIMit: CONFidence[.LOWer] <confidence fimit in %> 85.01095.0 |ALL
to 89.9
CONFigure: TCDemod:LIMit: CONFidence[:LOWar]? ALL
CONFigure:TCDemod:LIMit: ERRor:FERate <max frama error rate in %> 01f0051t0 |ALL
' 5.0
CONFigure:TCDemod:LIMit:ERRor.FERate? ALL
CONFigure:TCDemod[:SETTings}:DEFault ALL

74 The power available from the CMD 80 depends on the connector in use, When using the RF IN'RF OUT connector, the
power range, assuming no external attenuation or gain, is ~132.0 dBm to -25.0 dBm to ~19.0 dBm. When using the

RF OUT 2 connector under the same conditions, the power range is —113.0 dBm to =25.0 dBm to +1.0 dBm.

5 If external gain or attenuation is used (through the command tree “SOURce:CORRection:LOSS:. . ), the internal power of
the CMD 80 is adjusted to maintain the commanded power after the attenuation or gain. However, the limits will change.
For example, if there is 10 dB of external loss (attenuation), the output range for the RF IN'RF OUT connector will be
-142.0 dBm to =25 dBm to ~29.0 dBm. Note that the default power remains the same provided that the CMD 80 can output

the required power, given the external attenuation or gain.

76 Ifthe CMD 80 s in the IDLE state, the power range accepted as defined by the MAXimum and MiNimum arguments, or as
returned in response to the MAXimum or MINimum queries, is the widest range which can ever be obtained using either
RF output and the full range of attenuation and gain values accepted by the “SOUrce:CORRection:LOSS:. . .” command
free. If the output power is set outside the limits that the CMD 80 can produce, when the instrument leaves the IDLE state
the power will be set to the closest end of the range for the output connector and external attenuation {or gain) in use.

77
menis.

8 Values are returned in the following order: FER (%), transmitted frames, frame errors, and the confidence ievel.
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Appendix D: Remote Control Command Tabies

Table D-4: CDMA manual test commands (Cont.)

Command Values State Notes
CONFigure:TCDemod:SOURce: ANGN:LEVel -20.0dBto | ALL 79,80
<relative leve! [DB} | MAXimum | MINimum | OFF> +1.0dB 1o

+6.0dB
CONFigure:TCDemod:SOURce: ANGN:LEVel? ALL 80
CONFigure:TCDemod:SOURce[:CDMALLEVel:PiLot -100dBto  |ALL
<relative level [DB} | MAXimum | MINimum: —7.0dB 1o

5048
CONFigure: TCDemod:SOURcel. CDMALLE Vel PiLot? ALL
CONFigure:TCDemod:SOURce[.CDMA]:LEVel:- TRAFfic -20.0dBto | ALL
<refative leve! IDB] | MAXimum { MINimum> ~15.6d8 1o

-7.0d8
CONFigure:TCDemod:SOURce[:COMA]:LEVel: TRAFfic? ALL
CONFigure:TCDemod:SOURce[:CDMAL:PCWer Seenctes | ALL 81,82, 83
<power level [DBM] | MAXimum 1 MINimum>
CONFigure:TCDemod:SOURce].CDMA]:POWer? ALL 8
FETCh{:SCALarkTCDemod:LIMit FAILLALL}? 84
READLSCALarl: TCDemod:ALL]? See note CE2 85

79 Ifthe power of the CDMA source is within 10 dB of the maximum power available with the current instrument settings, the
AWGN will be turned off. it wilt remain off even if the power is lowered.

80 This command is only applicable if the CMD 80 has Option B81, AWGN generator.

8 The power available from the CMD 80 depends on the connector in use. When using the RF IN/RF OUT connector, the
power range, assuming no external attenuation or gain, is —132.0 dBm to -75.0 dBm to -19.0 dBm. When using the
RF OUT 2 connector under the same conditions, the power range is —113.0 dBm to ~75.0 dBm to +1.0 dBm.

82 f external gain or attenuation is used {through the command tree “SOURce:CORRection:LOSS: ...}, the internal power of
the CMD 80 is adjusted to maintain the commanded power after the attenuation or gain. However, the limits will change.
For example, if there is 10 dB of external loss (attenuation), the output range for the RF IN'RF QUT connector will be
-142.0 dBm to -75.0 dBm to ~29.0 dBm. Note that the default power remains the same provided that the CMD 80 can
output the required power, given the external attenuation or gain.

83 i the CMD B0 is in the IDLE state, the power range accepted as defined by the MAXimum and MiNimum arguments, or as
returned in response to the MAXimum or MINimum queries, is the widest range which can ever be obtained using either
RF output and the full range of attenuation and gain values accepted by the “SOUrce:CORRection:LOSS:...” command
tree. If the output power is set outside of the limits that the CMD 80 can produce, when the instrument leaves the IDLE
state the power will be set to the closest end of the range for the output connector and external attenuation (or gain} in
use,

84 The returned resuits are the pass/fail values for the traffic channel demodulation FER, frame errors, and confidence level
measurements.

85  Values are returned in the foliowing order: FER (%), transmitted frames, frame errors, and the confidence level.
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Appendix D: Remote Control Command Tables

Table D-4: CDMA manual! test commands (Cont.)

Command Values State Notes
CDMA manual test - receiver quality (user defined)
CONFigure:U1 Defined:ASTop <QFF | ON> ALL
CONFigure:U1Defined:ASTop? ALL
CONFigure:U1Defined:BAUD <EIGHth | QUARter [ HALF | FULL> ALL
CONFigure:U1Defined:BAUD? ALL
CONFigure:U1Defined:DURation <number of frames in test> 2510100010 | ALL
20,000
CONFigure:U1Defined:DURation? ALL
CONFigure:U1 Defined:FREQuency-OF FSet <offsel frequency in Hz [HZ)> 50,000 Hz o [ALL
OHzto
50,000 Hz
CONFigure:U1Defined:FREQuency. OFFSat? ALL
CONFigure:U1Defined:LIMit: CONFidence[L OWer] <confidence limif in %> 85.010950 |[ALL
t0 99.9
CONFigure:U1Defined LIMit: CONFidence[L OWer]? ALL
CONFigure:U1Defined:LIMiERRor:FERate <max frame error rate in % 01051 [ALL
50
CONFigure:U1Defined:LIMit. ERRor:FERate? ALL
CONFigure:U1Defined:SET Tings).DEFault ALL
CONFigure:U1Defined:SOURce: ANGN:LEVal -200dBto | ALL 86,87
<refative level [DB] | MAXimum | MiNimum | OFF> +6.0dB
CONFigure:U1Defined:SOURce: ANGN:LEVel? ALL 87
CONFigure:U1 Defined:SOURee:CDMALLEVe!:PiLot ~10.0dBto | ALL
<tefative level [DB] ! MAXimum | MINimum> -70dBio
-5.04dB
CONFigure:t1 Defined:SOURce[[COMAJLEVeL:PILot? ALL
CONFigure:U1Defined:SOURce[:CDMA]:.LEVel. TRAFfic -200dBto  |ALL
<relative level [DB] | MAXimum | MINimum> -14.0dB to
-7.0dB
CONFigure:U1Defined:SOURce[: COMALLEVel: TRAFfic? ALL

8  If the power of the CDMA source is within 10 dB of the maximum power available with the current instrument settings, the
AWGN will be turned off, It will remain off even if the power is lowered.

87 This command is only applicable if the CMD 80 has Option B81, AWGN generator.
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Appendix D: Remote Control Command Tables

Table D-4: CDMA manual test commands (Cont.)

Command Values State Notes
CONFigure:U1Defined:30URce[:CDMAJ:POWer Seenotes | ALL 88, 89,90
<power level [DBM] | MAXimum | MiNimums
CONFigure:U1Defined:SOURce[:CDMALPOWer? AL 80
CONFigure:U2Defined:ASTop <OFF | ON> ALL
CONFigure:U2Defined: ASTop? AlL
CONFigure:U2Defined:BAUD <EIGHth | QUARter | HALF | FULL> ALL
CONFigure:U2Defined:BAUD? ALL
CONFigure:U2Defined:DURation <number of framas in fest> 25101000t | ALL

20,000
CONFigure:U2Defined:DURation? ALL
CONFigure:U2Defined:FREQuency:OFFSst <oifset frequency in Hz [HZ:> 50,000Hzto |ALL

. ge_':*(:){gg Hz

CONFigure:UZDefined:FREQuency: OF FSet? ALL
CONFigure:U2Defined:LIMit: CONFidence]:LOWer] <confidence fimit in %> 85.01085.0 |ALL

0 99.9
CONFigure:U2Defined:LIMiE CONFidence:LOWer]? ALL
CONFigure:U2Defined:LIMit ERRor:FERate <max frame error rate in %> 010851 |[ALL

5.0
CONFigure:U2Defined:LIMitERRor:FERate? AL
CONFigure:U2Defined[:SETTings]:DEFaul ALL
CONFigure:U2Defined:SOURce: AWGN:LEVe! -20.0dBto | ALL o, %2
<relative level [DB] | MAXimum | MINimum | OFF> +6.0 ¢B
CONFigure:U2Defined: SOURce:AWGN:LEVel? ALL 92

88

89

80

81

a2
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The power available from the CMD 80 depends on the connector in use. When using the RF IN/RF OUT connector, the
power range, assuming no external attenuation or gain, is ~132.0 dBm to ~70.0 dBm to ~19.0 dBm. When using the
RF OUT 2 connector under the same conditions, the power range is 1130 dBm to ~70.0 dBm to +1.0 dBm.

It external gain or attenuation is used (through the command tree “SOURce:CORRection:LOSS:. . .”), the internal power of
the CMD 80 is adjusted to maintain the commanded power after the attenuation or gain. However, the limits wili change.
For example, if there is 10 dB of external loss (attenuation), the output range for the RF IN'RF OUT connector will be
-142.0 dBm to =70.0 dBm to ~29.0 dBm. Note that the default power remains the same provided that the CMD 80 can
output the required power, given the external attenuation or gain.

If the CMD 80 is in the IDLE state, the power range accepted as defined by the MAXimum and MINimum arguments, or as
returned in response to the MAXimum or MiNimum queries, is the widest range which can ever be obtained using either
RF output and the full range of attenuation and gain values accepted by the “SOUrce:CORRection;L0SS:...” command
tree. If the output power is set outside the limits that the CMD 80 can produce, when the instrument leaves the IDLE state
the power will be set to the closest end of the range for the output connector and external attenuation (or gain) in use.

If the power of the CDMA source is within 10 dB of the maximum power available with the current instrument settings, the
AWGN will be turned off. It will remain off even if the power is lowered.

This command is only applicable if the CMD 80 has Option B81, AWGN generator.
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Appendix D: Remote Control Command Tables

Table D-4: CDMA manual test commands (Cont.)

Command Values State Notes
CONFigure:U2Defined:SOURce[.CDMALLEVeL:PILot ~10.0dBto | ALL
<relative level [DB] | MAXimum | MINimum:> —7.0dBto

~-5.0dB
CONFigure:U2Defined:SOURce[:CDOMALLEVeLPILot? AlLL
CONFigure:U2Defined:SOURce[:CDOMA]:.LEVe: TRAFfic —200dBt | ALL
<trelative leve! [DB] | MAXimum | MiNimum> —14.0dB to

-7.0dB
CONFigure:U2Defined:SOURce[:CDMA].LE Vel TRAFfiC? ALL
CONFigure:U2Defined:SOURce}:COMA}:POWer See notes ALL 93,94,95
<power level [DBM] | MAXimum | MINimum>
CONFigure:U2Defined:SOURce[: CDMAL:POWer? ALL 95
FETCh[:SCALarlU1Defined: LIMI FAILZALL]? 96
FETCN[:SCALar:U2Defined: LIMit FAIL[-ALL]? 97
READ{:SCALar}:U1Defined[:ALL]? See note CE2 99
READ[:SCALar]:U2Defined[:ALL]? See note Ck2 29
COMA manual test ~ receiver quality (current signal level)
CONFigure:CLEVels:ASTop <OFF | ON> ALL
CONFigure:CLEVels:ASTop? ALL
CONFigure:CLEVels:BAUD <EIGHth | QUARter | HALF | FULL> ALL
CONFigure:CLEVels:BAUD? ALL

% The power available from the CMD 80 depends on the connector in use. When using the RF IN/RF OUT connector, the
power range, assuming no external attenuation or gain, is ~132.0 dBm to ~70.0 dBm to ~19.0 dBm. When using the
RF QUT 2 connector under the same conditions, the power range is ~113.0 dBm to -70.0 dBm to +1.0 dBm.

% i external gain or attenuation is used (through the command tree “SOURce:CORRection:LOSS:. . .}, the internal power of
the CMD 80 is adjusted to maintain the commanded power after the attenuation or gain. However, the limits will change,
For example, if there is 10 dB of external loss (attenuation), the output range for the RF IN/RF OUT connector will be
~142.0 dBm to ~70.0 dBm to ~29.0 dBm. Note that the default power remains the same provided that the CMD 80 can
output the required power, given the external attenuation or gain.

% Ifthe CMD 80 is in the IDLE state, the power range accepted as defined by the MAXimum and MiNimum arguments, or as
returned in response to the MAXimum or MINimum queries, is the widest range that can be obtained using either RF
output and the fuli range of attenuation and gain values accepted by the “SOUrce:CORRection:LOSS:...* command free,
ifthe output power is set outside the limits that the CMD 80 can produce, when the instrument leaves the IDLE state the
power will be set to the closest end of the range for the output connector and external attenuation (or gain) in use.

%  The returned results are the passifail values for the first user defined FER, frame errors, and confidence level measure-
ments.

% The returned results are the pass/fail values for the second user defined FER, frame errors, and confidence level
measurements,

%8 The results returned are: F'# {%), transmitted frames, frame etrors, and the confidence ievel,
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Table D-4: CDMA manual test commands {Cont.)

Command Values State Notes
CONFigure:CLEVels:DURation <number of frames in test> 2510 100010 {ALL

20,000
CONFigure:CLEVels:DURation? ALL
CONFigure:CLEVels:FREQuency:OFFSet <offset frequency in Hz [HZ]> 50,000Hz |ALL

toQHzto

50,060 Hz
CONFigure:CLEVels:FREQuency:OFFSet? ALL
CONFigure:U2CLEVeis:LiMit CONFidence[LOWer] <confidence fimit in %> 85010850 JALL

t0 99.9
CONFigure:CLEVels:LIMit: CONFidence[L OWer]? ALL
CONFigure:CLEVels:LIMit ERRor:FERate <max frame error rate in %> 010510 |[ALL

5.0
CONFigure:CLE Vels:LIMit ERRorFERate? ALL
CONFigure:CLEVels:SETTings|: DEFauit ALL
CONFigure:CLEVels:SOURce:AWGN:LE Vel -20.0dBto |ALL 100, 101
<relative level [DB]! MAXimum | MINimum | OFF> +6.0 dB
CONFigure:CLEVeis:SOURce: AWGN:LEVel? ALL
FETCh:SCALari.CLEVels:LIMit FAIL[.ALL]? 102
READ[:SCALar:CLEVels:ALL]? See note CE2 103
COMA manual test - transmitier quality
CONFigure:TQUality: ASTop <OFF | ON> ALL
CONFigure:TQUality: AVERage: COUN: <averaging intervai> 1t03t010 |ALL 104
CONFigure TQUality: AVERage:COUNI? ALL
CONFigure:TQUality:FREQuency:OFFSet <offset frequency in Hz [HZ]> 50,000Hzto {ALL

OHzto

53,000 Hz
CONFigure-1 QUality:F REQuency:OF FSet? ALL
CONFigure:TQUafity:LIMit: CFEedthrough[:UPPer] -120.0dBto |ALL
<maximum carrier feedthrough [DB]> -40.0dB 1o

-20.0dB

100 if the power of the CDMA source is within 10 dB of the maximum power available with the current instrument setfings, the

AWGN will be turned off. It will remain off even if the power is lowered.
101 This command is only applicable if the CMD 80 has Option B81, AWGN generator.

102 The resuits refurned are the pass/fail values for the current signal level FER, frame errors, and confidence level
measurements.

103 Vajues are returned in the foliowing order: FER (%), iransmitted frames, frame errors, and confidence level.

104 Use this command to set or query the Transmitter Quality Averaging Count used in the computation of the Carrier
Frequency Error, Transmit Time Error, and Waveform Quality values displayed in the Call Established - MS Loopback
menu. This value is reset by *RST and SYSTem:PRESet.
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Table D-4: CDMA manual test commands {Cont.)

Command Values State Notes
CONFigure: TQUality:LIMit:CFEedthrough[-UPPer]? ALL
CONFigure:TQUality:LIMit:ERRor:CFRequency OHzto ALL 105
<maximum carrier frequency error [HZ | KHZ | MHZ]> 300 Hz o

1000 Hz
CONFigure:TQUality:LIMitERRor.CFRequency? ALL
CONFigure:TQUality:LIMi: ERRor:EVMagnitude: PEAK 0.0% % ALL
<maximum peak error vector magniiudes 17.7% 10

100.0%
CONFigure:TQUality:LIMit ERRor:.EVMagnitude:PEAK? ALL
CONFigure:TQUality:LIMit: ERRor. EVMagnitude:RMS 0.0%to ALL
<maximum RMS error vector magnitudes 12.5%to

100.0%
CONFigure:TQUality:LIMit: ERRor,EVMagnitude: RMS? ALL
CONFigure:TQUality:LIMit: ERRor:MAGNitude:PEAK 0.0% 1o ALL 106
<maximum peak magnitude error> 17.7% o

100.0%
CONFigure: TQUality:LIMi:ERRor, MAGNitude: PEAK? ALL
CONFigure: TQUality:LiMit ERRor-MAGNnitude:RMS 0.0% to ALL 106
<taximum RMS magnitude error> 125%to

100.0%
CONFigure: TQUality:LiMit: ERRorMAGNitude:RMS? ALL
CONFigure:TQUality:LIMit. ERRor:PHASe:PEAK <maximum peak phase error> 0.0°t0 10.2° | ALL 106

to 45.0°
CONFigure:TQUality:LIMit ERRor:PHASe:PEAK? ALL
CONFigure:TQUality:LIMit: ERRor:PHASe:RMS <maximum RMS phase error> 00°t07.2° |ALL 106

to 45.0°
CONFigure:TQUality:LIMit:ERRor:PHASE.RMS? ALL
CONFigure:TQUality:LIMit:ERRor: TTIMe 0.0 Hs to ALL 106
<maximum transmit time error> [S | SEC I MS 1US] 1.0 s to

10.0 ps
CONFigure: TQUality:LIMit ERRor: TTIMe? ALL
CONFigure TQUality:LiMit:IMBalance [ UPPer] ~120.0dBto | ALL
<maximum carrier imbalance [DB> -30.0dB o

-20.0d8
CONFigure:TQUality:LIMit:IMBalance[:UPPer}? ALL

165 The absolute vaiue of the test result is compared to the value selected.
108 “The absolute value of the test result is compared to the value selected.
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Appendix D: Remote Control Command Tables

Table D-4: CDMA manual test commands (Cont.)

Command Vaiues State Notes
CONFigure:TQUality:LIMit WGUality[:LOWer] <minimum waveform quality> 0.080 10 ALL

0.844 10

1.0600
CONFigure:TQUality:LIMitWQUality[:LOWer]? ALL
CONFigure: TQUality[:SETTings):DEFault ALL
CONFigure:TQUality: SOURce[:.CDMA].LEVel:PILot -10.0dBto | ALL
<relative level [DB] | MAXimum | MINimum> —7.0dBtw

-5.0dB
CONFigure: TQUality:SOURce[: CDMAJLEVel:PILot? ALL
CONFigure: TQUality:SOURce[:CDOMA]:.LEVel: TRAFic -20.0dBic | ALL
<relative fevet [DB] | MAXimum | MINimum> -74dBto

-7.0dB
CONFigure:TQUality:SOURce[:CDMA.LE Vel TRAFic? ALL
CONFigure:T Quatity:SOURce[:CDMA}:POWer See notes ALL 107, 108, 109
<power igvel [DBME | MAXimum | MiNimum:>
CONFigure: TQUality:SOURce[:CDMAL:POWer? ALL 109
FETCh:ARRay:TQUality:ERRor:EVMagnitude:GRAPh:X? 0to5.12 CE2 10
FETCh:ARRay.TQUality: ERRorEVMagnitude:GRAPRY? 0%t050% | CE2 L
FETCh:ARRay:TQUality:ERRor MAGNitude:GRAPh:X? 0t05.12 CE2 110
FETCr:ARRay: TQUality:ERRor: MAGNitude: GRAPhY? -50% to 50% | CE2 m
FETCh:ARRay: TQUality: ERBor:PHASe: GRAPh:X? 0t05.12 CE2 116
FETCh:ARRay.TQUality:ERRor:PHASe:GRAPH:Y? -30°1030° |CE2 "
FETCh[:SCALar]:TQUality:ERRor:EVMagnitude:GRAPh.COUN? 512 ALL
FETCh[:SCALar: TQUality.ERRorMAGNitude:GRAPH.COUNI? 512 ALL

107 The power avaitable from the CMD 80 depends on the connector in use. When using the RF IN/RF OUT connector, the
power range, assuming no external attenuation or gain, is —132.0 dBm fo —75.0 dBm fo -18.0 dBm. When using the

RF OUT 2 connector under the same conditions, the power range is -113.0 dBm to ~75.0 dBm to +1.0 dBm.

108 |f external gain or attenuation is used (through the command tree “SOURce:CORRection:LOSS: .. "), the internal power of
the CMD 80 is adjusted to maintain the commanded power after the attenuation or gain. However, the fimits will change.
For example, if there is 10 dB of external loss (attenuation), the output range for the RF IN/RF GUT connector will be
~142.0 dBm 1o —75.0 dBm to -29.0 dBm. Note that the default power remains the same provided that the CMD 80 can

output the required power, given the external attenuation or gain.

109 |fthe CMD 80 is in the IDLE state, the power range accepted as defined by the MAXimum and MINimum arguments, or as
returned in response to the MAXimum or MINimum queries, is the widest range which can ever be obtained using either
RF output and the full range of attenuation and gain values accepted by the “SOUrce:CORRection:LOSS:...” command
tree. If the output power is set outside the limits that the CMD 80 can produce, when the instrument leaves the {DLE state
the power will be set to the closest end of the range for the output connector and external attenuation (or gain} in use.

110 Each unit on the X-axis represents 81.25 pis or 100 PN chips.
112 | the test has not been run, the response will consist of all 0s,
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Table D-4: CDMA manual test commands (Cont.)

Command Values State Notes
FETCh{:SCALar} TQUality.ERRor:PHASe:GRAPh:COUNt? 512 ALL
FETCh[:SCALar]: TQUality:WQUality[: ALL]? See note ALL T3
FETCH[:SCALar]: TQUality:EVMagnitude:LIMitFAIL:ALLI? 114
FETCH[:SCALar) TQUality: MAGNitude LIMI:FAIL[:ALL)? 115
FETCH[:SCALar]:TQUality:PHASe:LIMit:FAILEALL]? 116
READ[:SCALar TQUality:ERRor:EVMagnitude[:ALL]? See note Ce2 "7
READ[SCALar]: TQUality: ERRor:MAGNitude[:ALL)? See niote CE2 7
READ[:SCALar} TQUality.ERRor:PHASe[:ALL]? See note CE2 n?

113 Data is returned in the following ordet: carrier feedthrough, IQ imbalance, carrier frequency error, transmit time error, and
waveform quality.

114 The values returned are the pass/fail values for the error vector magnitude peak and RMS measurements.
15 The values returned are the pass/fail vaiues for the magnitude error peak and RMS measurements.

118 The values returned are the pass/fail values for the phase error peak and RMS measurements.

17 The results returned are the peak vaiue and the RMS value of the requested measurement.
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Appendix D: Remote Control Command Tables

Table D-5: CDMA module test commands

Command Values State § Notes
CDMA module test
CONFigure:CMTest:BAUD <FULL | HALF | QUARter | EIGHth> DLE, CMT |1
CONFigure:CMTest:BAUD? FULL HALF, |ALL

QUAR, EIGH
CONFigure:CMTest.FOFFset <frame offset> Q0 18 IDLE, CMT 12
CONFigure:CMTest:FOFFset? ALL
CONFigure:CMTest: FREQuency:CHANnet <RF channe! number> See note IDLE, CMT |3
CONFigure:CMTestFREQuency:.CHANRel? IDLE, CMT
CONFigure:CMTest:LiMit: CFEedthrough[:UPPer] <maximum carrier feedthrough [DB]> -120.0dBto | ALL 4

=40.3dB 1o

-20.0dB
CONFigure:CMTest:LIMIt CFEedthroughl.UPPer}? ALL
CONFigure:CMTest:LIMit: ERRer:CFRequency <maximum carrier frequency error> OHzto ALL 4
[HZ TKHZ | MHZ] 200 Hzto

1000 Hz
CONFigure:CMTest:LIMItERRer.CFRequency? ALL
CONFigure:CMTest:LIMit ERRor.POWer:MSTation <error fimit [DB]> 0.0dBto ALL 4

35dBto

10.0dB
CONFigure:CMTest:LIMitERRor:POWerMSTation? ALL
CONFigure:CMTest:LIMit ERRor TTIMe <maximum transmit time error> 00usto ALL 4
[SISEC I MSIUS] 1.0usto

10.0 s
CONFigure:ChTestLIMi:ERRor: TTIMe? ALL
CONFigure:CMTest:LiMitIMBalance[:UPPer] <maximum carrier imbalance> [DB] -1200dBo {ALL 4

-30.0dB 1t

-20.0dB
CONFigure:CMTest:LIMit:IMBalance{-UPPer}? ALl
CONFigure:CMTest:LIMit WQuality[:LOWer] <minimum waveform quality> 0.000t0 ALl 4

0.944 10

1.000
CONFigure: CMTestLIMitWQuality[:.LOWer] ALL

1 Use this command to set the CDMA forward traffic channel frame rate. Any argument but FULL reduces the actual output
power of the CMD 80. This command affects the information content of the foward traffic channel frame.

2 Use this command to change the frame offset of the CDMA forward traffic channel. This command does no handoffs.

3 Use this command to change the RF channel for the module test system, This command does no handoffs. The following
are legal RF channel values: US Cellular: 0 to 25 to 1199 for PCS (J-STD-008 and Upbanded 1S-95);

Korean PCS: 0 o 25 o 1300.

4 Use this command to set the error limit for the measurement. The displayed value (in LOCAL conirol) goes to reverse

video when the error limit is exceeded.
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Tabie D-5: CDMA module test commands (Cont.)

Command Values State Notes
CONFigure:CMTest:OCNS[:STATe] <OFF, ON>
CONFigure:CMTest:OCNS? OFF, ON
CONFigure:CMTest: PCBits: MODE <OFF | HOLD 1 ADOWR | AUP | RTESE> IDLE,CMT |5
CONFigure:CMTest: PCBits:MODE? OFF HOLD, |ALL

ADQWn,

AUP, RTESt
CONFigure:CMTest:PNOFfsat <PN offset value> 0o 511 IDLE,CMT (&
CONFigure:CMTast: PNOFfset? ' ALL
CONFigure:CMTest:POWer:MSTation:MANual <power ievel> [DBM] ~-88dB 10 CMT 7

e
READ[:SCALar}:CMTest:POWer:MSTation? See note CMT 8
CONFigure:CMTest: POWer:MSTation:MANual? MAX, MIN CMT
CONFigure:CMTest: POWer:MSTation:MODE <MANua! | OLOgp> CMT 8
CONFigure:CMTest POWer:MSTation:MODE? MAN,OLO | CMT
CONFigure:CMTest:POWer:MSTation:OLOop? CMT 10
CONFigure:CMTestRSET <RS1 1 RS2 I RS1_8K | RS2_13K> IDLE, CMT |1
CONFigure:CMTestRSET? RS1,RS2 | ALL
CONFigure:CMTest:SETTings]:DEFault ALL 12

5 Use this command to select how the power control bits in the foward CDMA traffic channel are calculated. The OFF mode
disables the insertion of power control bits. The HOLD mode sends alternating up/down power control bits. The ALL
DOWN mode forces the power controf bit to the down state, The ALL UP mode forces the power control bit to the up
state. The RANGE TEST mode sends eight frames of UP power bits followed by eight frames of DOWN power bits.

6 Use this command to set the PN offset of the CMD 80. This command immediatly changes the sync channel timing and
content, and the paging channel content and long code mask. Changes are performed without any handoff.

Use this command to set the expected power from the mobile station when you are using
CONFigure:CMTest: POWer:MSTation:MODE in the MANual mode.

& Query retuns the mobile transmit power in dBm. Returns “INF” if the signal level is too high; returns “NINF” if the signal
level is too low. '

8 Use this command to set the method for determining the expected power from the mobile station. The MANual mode
requires that the user enter the expected value; the OLOop mode estimates the open loop power using the network type
and the NOMINAL BS TOTAL POWER setting.

10 This query returns the expected power from the mobile station when you are using
CONFigure:CMTest: POWer:MSTation:MODE in the OLOop mode.

1t Use this command fo set the forward channel frame rate, This command changes the encodi ng and information of the
CDMA forwarward traffic channel, No negotiation or handof! is performed. This command requires instailation of
Option B14.

Use this command to reset the Module Test configuration menu parameters to the default settings. This command does
not affect the settings in the Module Test main menu. :

12
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Table D-5: CDMA module test commands (Cont.)

Command Values State Notes
CONFigure:CMTest:SOURce: AWGN:LE Vel OFF, IDLE,CMT 13
<relative lavel [DB | OFF | MAXimum | MINimum> -20dB o

+6.0dB
CONFigure:CMTest:SOURce: AWGN:LEVel? IDLE, CMT
CONFigure:CMTest:SOURce[:CDMA]:LEVel:OCNS? IDLE, CMT 1415
CONFigure:CMTest SOURce[:CDMALLEVELPILot -10dBto DLE, CMT 15
<relative tevel [DB) | OFF | MAXimum | MINimum> =7.0dBto

-50dB
CONFigure:CMTest:SOURce[:COMA]:LEVel:PILot? IDLE, CMT | 15:18
CONFigure:CMTest:SOURee[:CDMA]:POWer:NOMinal See note IDLE, CMT 117,18
<reiative level [DB] | OFF { MAXimurm>
CONFigure:CMTest: SOURce[:CDMA]:POWer:NOMinal? IDLE,CMT |18

13 Use this command to set the power level of the AWGN channel. The power level is expressed as the ration of the AWGN
output power to the nominal COMA forward channel power. The “OFF” argument disables the AWGN channel. Enabling
the AWGN channel incireases the actual power output of the CMD 80. This command requires instalfation of Option B81.

14 Use this query to return the current power ievel of the OCNS channel. “OFF” is returned if the OCNS channel is disabled.

15 The power level of a COMA channel in the Module Test mode is set relative to the nominal CDMA forward channel power
{with all of the CDMA channels present and active). The actual level of a CDMA channel does not change when another
CDMA channel is disabled in the Moduie Test mode.

16 Use this query to return the current power level of the pilot channel. “OFF” is returned if the pilot channel is disabled.

17 Use this command to set the nominal output power of the CMD 80 when in the Module Test mode. The actual power
differs from the nominal power when one or mare CDMA channels are disabled, the frame rate is not FULL, or the AWGN
system is in use. Use the “OFF” argument to disable the transmitter.

The output power range values assume no external gain or attenuation. RS INRS OUT: 132 dBm to =70 dBm to -18 dBm;
RF OUT 2: -113 dBm to =70 dBm to +1 dBm.

The CMD 80 maintains commanded power when external attenuation or gain using SOURce:CORRection:LOSS....
commands is specified; however, the range of available power will change. For example: the output rante at the

RF IN/RF OUT connector changes to —142 dBm to -70 dBm to -29 dBrm when an external attenuation of 10 dB is
commanded. Nothe that the default power remains constant provided that the CMD 80 can produce it given the external
gain or atteniuation.

18 When the CMD 80 is in the IDLE mode the power range accepted or defined by the MAX/MIN arguments is the widest
range possible using either of the RF outputs along with the maximum external gain or attenuation values set by
SOURce:CORRection:LOSS:... commands. ! the output power is set outside the limits that the CMD 80 can product, the
power is set to the clossest end of the range for the output connector and externat attenuation (or gain) in use when the
instrument leaves the IDLE state,
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Table D-5: CDMA moduie test commands (Cont.)

Command Values State Notes
CONFigure:CMTest:SOURce[: CDMA]:LEVel:PAGing ~20dB 1o {DLE, CMT | 18,20
<relative level [DB] | OFF | MAXimums ~12dBto
. -7 d8

CONF' - 2:CMTest: SOURce[:CDMA]:LEVel:PAGing? IDLE, CMT |21
CONFigure:CMTest. SOURce[.COMALLEVeLSYNC ~-20dBto IDLE,CMT (22,23
<relative levet [DB] | OFF | MAXimum | MINimums -16dB o

-7dB
CONFigure:CMTest:SOURce[:COMAJ:LEVel: SYNC? IDLE, CMT 22,24
CONFigure:CMTest:SOURca[:CDMALLEVel: TRAFfic -20 dB to IDLE, CMT | 22,25
<refative level [DB] 1 OFF | MAXimum ! MiNimum> -14dBto

~746B
CONFigure:CMTest:SOURce[:CDMALLEVel TRAFi? IDLE, CMT [ 22,26
CONFigure:CMTest:SOURce|:COMALPOWerACTual? CMT 27
CONFigure:.CMTest. TCHannel <traffic channel> 2108031, [IDLE CMT |28

331063
CONFigure:CMTestTCHannel? ALL

% The power level of a CDMA channel in the Module Test mode is set relative to the nominal CDMA forward channel power
(with all of the CDMA channels present and active). The actual level of a CDMA channel does not change when another
CDMA channei is disabled in the Module Test mode.

2 Use this command to set the power level of the pilot channel. Use the “OFF” argument to disable the channel and reduce
the actual output power of the CMD 80.

21 Use this query to return the current power sefting for the pilot channel. The query returns “OFF” if the pilot channe! has
been disabled.

2 The power level of a CDMA channel in the Module Test mode is set relative to the nominal COMA forward channel power
(with all of the CDMA channels present and active). The actual level of a CDMA channel does not change when another
CDMA channel is disabied in the Module Test mode.

28 Use this command fo set the power level of the sync channel. Use the “OFF” argument fo disable the channel and reduce
the actual output power of the CMD 80.

24 Use this query to return the cutrent power setting for the sync channel. The query retums “OFF” if the sync channel has
been disabled,

% Use this command to set the power level of the forward traffic channel. The “OFF” argument truns off the channel and
reduces the actual power output from the CMD 80. The power level of the iraffic channel is based on a full rate traffic
channel; the actual output power of the CMD 80 is reduced when the traffic channel is configured to operate at frame
rates other than FULL,

% Use this query to return the current power setting for the forward traffic channel. The query returns “OFF” ifthe sync
channel has been disabled. This query always returns the power level for a full rate traffic chnnel even if the traffic
channes is not operating at the full rate.,

27 Use this query to return the actual output power (dBm) of the CMD 80 when in the Module Test mode. The actual power
differs from the nominal power when one or more CDMA channels are disabied, the frame rate is not FULL, or the AWGN
system is in use. The query returns “OFF” if there is no output power when in the Module Test mode.

% Use this command to change the channel (Walsh code) for the forward traffic channel. The CMD 80 automatically shifts an
OCNS channel if channel conflicts occur (no handoff is performed).
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Appendix D: Remote Control Command Tables

Table D-5: CDMA moduie test commands (Cont.)

Command Values State Notes
FETCh[:SCALar]:CMTest:POWer:MSTation:LIMit:FAIL?

Retumns the pass/ail value for module test MS power measurement.

FETCh:SCALarl:CMTest:WQUality:LIMit: FAIL[:ALL]? B
READ[SCALar:CMTest:WQUality[ ALLI? See note CMT 3
29

The results returned are the pass/faii values for the carrier feedthru, I/Q imbalance, carrier frequency error, transmit time
error, and waveform quality measurements,

30 Results are returned in the following order: carrier feedthrough, I/Q imbalance, carrier frequency error, transmit time error,
and waveform quality. “NAN” is returned for measurements that cannot be completed.
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Table D-6: Analog Commands

Command Values State Notes
Configuration - Analog BS Parameters

CONFigure:ABSTation:LIDentity <location identity> 104095 |IDLE
Establishes the location identity value.

CONFigure:ABSTation:LIDentity? ALL
CONFigure: ABSTation:SIDentity <system identity> 0tc 01016383 | IDLE
Establishes the analog mode system identity vaiue, A similar command exists for

CDMA,

CONFigure:ABSTation:SIDentity? ALL
CONFigure:ABSTation:PDURation <paging duration [S]> 58to20sto ALL
Establishes the paging duration in seconds. 60s

CONFigure:ABSTation: PDURation?

CONFigure:ABSTation:PARameters{:SE T Tings]:DEFault ALL 1
Resets afl analog base station parameter settings fo the default values.

Configuration - Analog BS Signal

CONFigure: ABSTation:FREQuency:CCHanne! <RF channe! numbers 11033310 iDLE
Establishes the controi channel value. 1023

CONFigure:ABSTation: FREQuency:CCHannel? ALL
CONFigure:ABSTation:FREQuency:VCHanne! <RF channel numbers 11033310 ALL
Estahishes the voice channel value. 1623
CONFigure:ABSTation:FREQuency:VCHannel? ALL
CONFigure:ABSTation:FREQuency:SCCode <SAT color code numbers Otcito2 ALL
Establishes the SAT color code value.

CONFigure:ABSTation:FREQuency.SCCode? ALL
CONFigure:ABSTation:FREQuency:SYSTem? (query only) AorB ALL

Returns the analog system type. A similar guery exists for CDMA,

CONFigure:ABSTation:SOURce:POWer <analog power leve! [DBM] | MAXimum | ~181.0dBmic | ALL 2
MiNimum: =70.0¢dBm to

Establishes the base station power level, A similar command exists for CDMA. 43 dBm

CONFigure: ABSTation: SOURce:POWar? <MAXimum ! MINimums ALL

1 The settings associated with the commands which cannot be used in the present state of the CMD 80 will not be affected.

2 The power available from the CMD 80 depends on the connector in use. When using the RF IN/RF OUT connector, the
power range, assuming no external attenuation or gain, is ~132.0 dBm fo =70.0 dBm fo ~18.0 dBm. When using the “RF
QUT 2" connector under the same congditions, the power range is —113.0 dBm to =70.0 dBm to +2.0 dBm.
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Table D-6: Analog Commands (Cont.)

Command Values State Notes
CONFigure:ABSTation:CMAC <control channe! mobile attenuation codas Jio2t07 ALL
Establishes the control channal mobile aftenuation code.

CONFigure:ABSTatior:CMAC? ALL
CONFigure:ABSTaticr:VMAC <veice channg! mobile atienuation codes Oto2to7 ALL
Estabiishes the voice channel mobile attenuation code.

CONFigure:ABSTation:-VMAC? ALL
CONFigure:ABSTation:SCURce:FM:DEViation:SAT <SAT pezk deviation [HZ] | 1800 Hz to ALL
MAXimum | MiNimums 2000 Hz o

Establishes the SAT peak deviation value. 2200 iz
CONFigure:ABSTation:SOURce:FM:DEViation:SAT? <MAXimum | MINimum> ALL
CONFigure:ABSTation[:SET Tings]:.DEFault ALL 3
Resets ali analog base station settings to the defauk valuss.

Unregistered and Registered States — General Measurements

CONFigure:AlACcess:LIMit: POWer:STANaby:UPPer] -80.0dBmto | ALL
Establishes the fimit for the standby power measurement, % to
CONFigure:AiACcess:LIMit:POWer: STANGbY[:UPPer]? ALL
CONFigure:AlACcess:ASTop <OFFION> ALL
Establishes the auto stop state for the standby power measurement.

CONFigure:AlACeess:ASTop? ALl
CONFigure:AlACcess:[SETTings): DEFault ALL

Resets all standby power settings to the default values.

READ[:SCALarj:AIACCess:POWerACTive? See Note AMID 4
Measures and returns the analog mode active access power. A similar comsmand

exists for COMA.

READ[:3CALar;:AIACCess:POWer:STANdby? See Note AMID &

Measures and returns the anatog mode standby access power. A similar command
exists for CDMA.

FETCh:SCALar]:AIACCess:POWer:STANdby:LIMit:FAIL?

Returns the passffail value for the analog standby power measurement.

3 The settings associated with the commands which cannot be used in the present state of the CMD 80 will not be affected.

4 The result returned is the measured power of the last access probe sent by the mobile station,

5 The result returned is the measured power of the mobile station between access probes,
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Table D-6: Analog Commands (Cont.)

Command Values State Notes

Call Established State - General Measurements

PROCedure: CTMStation:CALLITEST | ATESH VOICe] AMID, 6
AMIN

Establishes a call to a mobile station under analog test mode. Tests of the MS power
control, receiver, transmitier, efc. can then be made. Voice loopback will also be
active.

READ{:.SCALar:APOWer:MSTation[:ALL]? See Note ACE 7

Measures and returns the analog mode mobile station power and the expected mobile
station power (based on the voice MAC vaiue).

READ[:SCALar):ACEQuality[:ALL}? See Note ACE 8

Measures and retuns the voice chaninel frequency error, voice channel peak
deviation, SAT frequency error, SAT peak deviation, ST frequancy error, and ST peak
deviation.

FETCR.SCALar ACEQuality:LIMit:FAILI-ALL}?

Returns the pass/fail value for the voice channel frequency error, voice channe! peak
deviation, SAT frequency error, SAT peak deviation, ST frequency error, and ST peak
deviation.

READ[:SCALar::AAQUality[:ALL]? See Note ACE 8
Measures and returns the audio frequency and peak deviation.
FETCh[:SCALarkDNUMber?

Returns a string conatining the dialed number.

Call Established State ~ Receiver Quality Measurements - Sensitivity

CONFigure:ARQuality:SENSitivity:.LIMit:SINad « sinad limit [DB]> 0.0dBto ALL
12.0dBt
Establishes the fimit for the senstivity measurement's SINAD value. The SINAD must 30.0 dB °
be this value or greater. ’
CONFigure: ARQuality:SENSitivity:LIMit: SINad? ALL
CONFigure:ARQuality: SENSifivity:ASTop <OFF | ON> ALL
Establishes the aute stop state for the sensitivity measurement.
CONFigure: ARQuality: SENSHtivity:ASTop? ALL
CONFigure: ARQuality: SENSttivity: SOURce:POWer <power [DBM] | MAXimum | -181.0dBmto | ALL
MINimum> ~116.0dBm o
43.0 dBm

tstablishes the base station power level for the sensitivity measurement.
CONFigure:ARQuality:SENSitivity: SOURce:POWer? <MAXimum | MiNimums ALL

6 When executed in the MIN! state the CMD B0 uses the most recent MIN to address the mobile station. The MiN source is
either the most recent registration or from the PROC:CTMS:MIN command.

The returned results are the measured power from the mobile station and the expected power from the mobile station
based on the current power of the base station.

& The results returned are: carrier frequency error, transmit time error, and waveform quality.
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Table D-8: Analog Commands (Cont.)

Command

Values

State

Notes

CONFigure:ARQuality: SENSitivity: SOURce:FM:.DEMViation:MODulation <peak
devigtion [HZ] | MAXimum | MINimum:

Establishes the base station modulation peak deviation for the sensitivity measure-
ment.

00Hzto
8000 Hz to
8800 Hz

ALL

CONFigure:ARQuality: SENSitivity:SOURce:FM:.DEViation:MODulation? <MAXimum |
MiNimum>

ALL

CONFigure: ARQuality: SENSitivity;: SETTings]: DEFault

Resets all receiver quality sensitivity settings to the default values.

AtL

FETCh[:SCALar}:ARQuality:SENSitivity:LIMit: FAIL?

Retums the pass/fail value for the sensitivity measurament.

READ[:SCALar;:ARQuality:SENSitivity?

Measures and returns a SINAD value as an indication of sensitivity of the mobile
stafion’s reciever,

ACE

Call Established State — Receiver Quality Measurements - Hum / Noise

CONFigure:ARQuality:HNOise:L IMit <hurn/noise limit [DB]>

Establishes the limit for the hum/noise measurement. The hum/noise must be this
level or lower,

GdBto
-32.0dBto
~-50.0 ¢B

ALL

CONFigure:ARQuality: ENGise:LIMit?

ALL

CONFigure:ARQuality HNOise:ASTop: <QFF | ON>

Establishes ihe auto stop state for the hum/noise measurement.

ALL

CONFigure:ARQuality:HNOise: ASTop?

ALL

CONFigure:ARQuality:HNOise: TAPDeviation <target audio peak deviation [HZ]>

Establishes the target audio peak deviation for the hum/noise measurement. Audio
Peak Deviation must approach this value and be within the range specified by the
audio peak deviation error range.

(0 Hz to 8000Hz
to 14,000 Hz

ALL

CONFigure:ARQuality:HNOise: TAPDeaviation?

ALL

CONFigure:ARQuality:HNOise:APDErange <audic peak deviation error range {HZ}>

Establishes the audio peak deviation errorrange for the hum/noise measurement.
Audio peak deviation must be within plus or minus this amount of the target audio
peak deviation.

100 Hz to
800 Hz to
4000 Hz

ALL

CONFigure:ARQuafity:HNOise:APDErange?

ALL
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Table D-6: Analog Commands (Cont.)

Command Values State Notes
CONFigure:ARQuality:HNOise:SOURce:POWer <power [DBM] | MAXimum | -181.0dBmio jALL
MINimum> =50.6 dBm to
. . . 43dBm
Establishes the base station power level for the hum/noise measurement.
CONFigure:ARQuality:HNOise:SOURce:POWer? <MAXimum | MiNimum> ALL
CONFigure:ARQuality:HNOise:SOURce:FREQuency:MODutation <power [DBM]> BOOHz w0 ALL
1004Hz &
Establishes the base station modulation frequency for the hum/noise meastrement. 3000 sz °
CONFigure:ARQuality:HNQise:SOURce:FREQuency:MODulation? ALL
CONFigure:ARQuality:HNOise:SOURce:FM:DE Viation:MODulation <peak deviation OHzio ALL
[HZ} | MAXimum | MINimums> 8000 Hz to
8800 H
Establishes the base station modulation peak deviation for the hum/noise measure- ?
ment.
CONFigure:ARQuality:HNOise:SOURce:FM:DEViation:MODulation? <MAXimum | ALL
MiNimum>
CONFigure:ARQuality:HNOise:VMAC <voice channel mobile attenuation code> Oto2to7 AL
Establishes the voice channet mobile attenuation code for the hum/noise measure-
ment.
CONFigure:ARQuality:HNOise:VMAC? ALL
CONFigure:ARQuality:HNOise:AFGen:FREQuency]:CW!:FiXed] <af generator 300 Hz to ALL
frequency [HZ] | MAXimum | MiNimums> 100 Hz o
3009 Hz
CONFigure:ARQuality:HNOise:AFMeas:FREQuency[:CW:FIXed]? <MAXimum | ALL
MINimum:
CONFigure:ARQuality:HNOise:AFGen:VOLTage <af generator level [V] | MAXimum | 0O0Vio 00V AL
MINimum> o 5.000V
CONFigure:ARQuality:HNOise:AFMeas:VOLTage? <MAXimum | MINimum> ALL
CONFigure:ARQuality:HNOise[:SETTings:DEFault ALL
Resets all receiver quality hum / noise settings to the default values.
READ[:SCALar:ARQuality:HNCise[:ALL]? ACE
Measures and retums the relative level of hum/noise (dB), and the current audio paak
deviation (Hz}, as an indication of the residual audio output of the mobife station’s
receiver.
Call Established State - Receiver Quality Measurements - Harmonic Distortion
CONFigure:ARQuality:HDIStortion:LIMit <harmonic distortion limit in %> 0%to5.0%i0 [ALL
[+
Establishes the limit for the harmonic distortion measurement, The harmonic distortion 300%
must be this value or lower.
CONFigure:ARQuality:HDIStortion:LIMit? ALL
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Table D-6: Analog Commands (Cont.}

Command

Values

State

Notes

CONFigure:ARQuality:HDIStortior: ASTop: <OFF | ON>

Establishes the auto stop state for the harmonic distortion measurement.

ALL

CONFigure:ARQuality:HDIStordon:ASTop?

ALL

CONFigure:ARQuality:HDIStortion:SOURce:POWer <power [DBM] I MAXimum |
MINimum:>

Establishes the base station power leve! for the harmonic distortion measurement.

-181 0 dBmto
=50.0 dBm fo
43.0dBm

ALL

CONFigure:ARQuality:HDIStortion: SOURce: POWer? <MAXimum | MINimum>

ALL

CONFigure:ARQuality:HDiStortion:SOURce:FM: DEViation:MODutation <peak
deviation [HZ] | MAXimum | MiNimum:>

Establishes the base station modulation peak deviation for the harmonic distortion
measurement.

OHzto
8000 Hz to
8800 Hz

ALL

CONFigure:ARQuaiity:HDIStortion:SOURce: FM: DEViation:MODulation? <MAXimum
I MINirmum>

ALL

CONFigure:ARQuality; HDIStortion[:SET Tings:DEFault

Resets alt receiver quality harmonic distortion settings o the defau't values.

ALL

FETCh[:SCALar]: ARQuality:HDIStortion:LIMit:FAIL?

Retumns the pass/fail value for the harmonic distortion measurement.

READESCALar): ARQuality:HDIStortion?

Measures and returns a value for harmenic distortion {%} as an indication of the
contribution of the harmonic compenants to the total output of the mobile station’s
receiver.

ACE

Call Established State ~ Receiver Quality Measurements - Audio Frequency Response

CONFigure:ARQuality:AFResponse:LIMitBOTH:FREQuency.LCWest <lowest
frequency of both limit lines (HZ)>

Establishes the lowest frequency used in both of the limit fines of the audio frequency
response measurement.

50Hzto
240 Hz to
365 Hz

ALL

CONFigure:ARQuality: AFResponse:LIMit BOTH:FREQuency.LOWest?

ALL

CONFigure:ARQuality:AFResponse:LIMitBCTH:FREGuency:HIGHest <highest
frequency of both fimit lines [HZ)>

Establishes the highest frequency used in both of the limit lines of the audio frequency
response measursment.

435Hz {0
3000 Hz o
4000 Hz

ALL

CONFigure:ARQuality: AFResponse:LIMit BOTH:FREQuency:HIGHest?

ALL

9 Some Limit values are dynamic and depend on the settings for associated limits (limit settings on the same axis of the

graph).
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Table D-6: Analog Commands (Cont.)

Command Values State Notes
CONFigure:ARQuality:AFResponse:LIMit:.L. OWer: FREQuency:MIDDie:LOWest 275 Hz to ALL 10
<lowest middie frequency of lower fimit line [HZ]> 400Hz to
2365 H
Establishes the lowest middle frequency used in the lower limit ine of the audio ?
frequency response measuremant.
CONFigure:ARQuality: AFResponse:LIMit: LOWer:FREQuency:MIDDIe:LOWest? ALL
CONFigure:ARQuality:AFResponse:LIMit:LOWer:FREQuency:MIDDIe: HIGHest 435Hz 10 ALL 10
<highest middle frequency of lower limit ine [HZ]> 2400 Hz to
2965 Hz
Establishes the highest middle frequency used in the lower limit fine of the audio
frequency response measursment,
CONFigure: ARQuality:AFResponse:LIMit LOWer:FREQuency:MIDDIe:HIGHest? ALL
CONFigure:ARQuality:AFResponse:LIMit:UPPer.LEVel <upper fimit level [DB]> -284dB1o ALL 1
. N . 1.0dBto
Establishes the leve! of the upper limit line for the audio frequency response 40dR
measurement. ’
CONFigure:ARQuality. AFResponsa: LIMit UPPerLEVel? ALL
CONFigure:ARQuality: AFResponse:LIMi:LOWer.L EVel:UPPer <upper fevei of iower | —15004dBto | ALL 10
fimit [DB]> ~3.0dB to
. i i 09d8
Establishes the upper level of the lower fimit line for the audio frequency response °
measurement.
CONFigure:ARQuality:AFResponse:LIMit:L OWer:L EVei:UPPer? ALL
CONFigure:ARQuality:AFResponse:LIMit: LOWear:LEVekLOWer <lower leve! of iower | 150 dB to ALL 10
fimit [DB}> ~-8.0dBto
0.8dB
Establishes the lower level of the lower limit fine for the audio frequency response :
measurement.
CONFigure:ARQuality:AFResponse:L IMit.LOWer: LEVal:LOWer? ALL
CONFigure:ARQuality:AFResponse:LIMiEUPPer:COUNI? {query only) 4 ALL
Returns the number {count} of points which designate the upper limit iine for the audio
frequency respanse measurement.
CONFigure:ARQuality.AFResponse:LIMit: UPPer:GRAPh:X? {query only) 50 Hzto ALL
4000 H
Returns the horizontal (X-axis) graph positions for each of the points which designate g
the upper limit fine of the audio frequency response measurement.
CONFigure:ARQuality:AFResponse:LIMit: UPPer:GRAPh:Y? (query oniy) ALL
Returns the vertical (Y-axis) graph pesitions for each of the points which designate
the upper limit ine of the audio frequency response measurement.
CONFigure:ARQuality: AFResponse:LIMitLOWer.COUN? (query only) 6 ALL
Returns the number {count) of points which designate the lower limit line of the audio
frequency response measurement.

0 Some Limit values are dynamic and depend on the settings for associated limits (limit settings on the same axis of the
granh),
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Table D-6: Analog Commands (Cont.)

Command

Values

State

Notes

CONFigure:ARQuality: AFResponse:LIMIELOWer. GRAPH:X? (guery only)

Returns the horizontal (X~axis) graph positions for each of the points which designate
the lower imit line of the audio frequency response measurement.

50Hzto
4000 Hz

ALL

CONFigure: ARQuality: AFResponse:LIMitLOWer. GRAPh:Y? (query only)

Returns the vertical (Y~axis) graph positions for each of the points which designate
the lower imit line of the audio frequency response measurement,

ALL

CONFigure:ARQuality: AFResponse:SPOints <sample points>

Estabiishes the number of sampie poinis to be taken during the audio frequancy
response measurement,

210 1470 100

ALL

CONFigure:ARQuality:AFResponse: SPOInts?

ALL

CONFigure: ARQuality:AFResponse:ASTop: <OFF | ON>

Estabiishes the auto stop staie for the audio frequency response measurement.

AlL

CONFigure:ARQuality:AFResponse:ASTop?

ALL

CONFgure:ARQuality:AFResponse: SOURce: POWer <power [DBM] | MAXimum |
MINimum>

Establishes the base station power level for the audio frequency response
measurement,

-181 dBmto
~50.0 dBr to
43.0dBm

ALL

CONFigure: ARQuaiity: AFResponse:SOURce:POWer? <MAXimum | MiNimums

AlLL

CONFigure: ARQuaiity: AFResponse: SOURce:FM:DEViation:MCODuiation <peak
deviation [HZ} | MAXimum | MINimum:>

Establishes the base station modulation peak deviation for the audio frequency
response measurement.

QHzto
2900 Hz to
8800 Hz

ALL

CONFigure: ARQuaiity:AFResponse:SOURce:FM:DEViation:MODuiation <MAXimum
I MINimum>

ALL

CONFigure: ARQuality: AFResponse[: SETTings). DEFault

Resets ail receiver guality audio frequency response settings to the default values.

ALL

READ[.SCA|ar: ARGuality:AFRasponse?

Invokes the receiver quality audio frequency response measurement and returns the
absolute MS Audio level {dBm). Other values relative to the MS audio level, and their

frequency designations, are then available via the comresponding “FETCH' commands.

These values denote the audio frequency response of the mobile station's receiver.
The number of vaiues retumned is equal to the number of sample points set by the
user (2 to 100 with 14 the cefault).

ACE

FETCrh:ARRay ARQuality: AFResponse:GRAPh:Y?

Returns the audio frequency response values (dB) relative 1o the MS audio level
obtained via the corresponding "READ” command. These values denote the audio
frequency response of the mobile station’s receiver. The number of values returned is
equat to the number of sample points set by the user (2 to 100 with 14 the default).

ACE
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Appendix D: Remote Control Command Tables

Table D-6: Analog Commands (Cont.)

Command Values State Notes
FETCh:ARRay:ARQuality:AFResponse:GRAPh:X? BOHz to ACE
4000 Hz

Returns the frequency designations (Hz} which pair with the 14 audio frequency
response vaiues obtained via the correspending “FETCh” command. These values
dencte the frequencies at which the audio fraquency response values were obtained.
The number of values returned is equal to the number of sample points set by the
user (2 fo 100 with 14 the default).

FETCh:ARRay:ARQuality: AFResponse:LIMit FAIL?

Returns the pass/fail values for the 14 audio freguency response meastremenis.
Call Established State - Transmitter Quality Measurements — Hum/Noise

CONFigure:AT Quatity:HNOise:LIMit <hum / noise [DB}> ~50.0dB to ALL
Establishes the limit for the hum/noise measurement. The hum/noise must be this E%%Mﬁ to

level or lower.

CONFigure:ATQuatity:HNOise:LIMit? ALL
CONFigure:AT Quality:HNGise:ASTop: <QFF | OiN> ALL
Establishes the auto stop state for the hum/noise measurement.

CONFigure: AT Quality:HNCise:ASTop? ALL
CONFigure:AT Quality:HNOise: TAPDeviation <target audio peak deviation (HZ]> OHzto ALL
Establishes the target audio peak deviation for the hum/noise measurement. Audio %m?

peak deviation must approach this value and be within the range specified by the
audio peak deviation etror range.

CONFigure:ATQuality: HNOise: TAPDeviation? ALL
CONFigure:ATQuality:HNOise: APDErange <audic peak deviation error range [HZ]> 100Hz 1o ALL
800 Hz to

Establishes the audio peak deviation error range for the hum/noise measurement. 4000 Hz
Audio peak deviation must be within plus or minus this amount of the target audio
peak deviation,
CONFigure:ATQuality;HNOise:APDErange? ALL
CONFigure:ATQuality:HNQise:SOURce:POWer <power[DBM] | MAXimum | ~-181.0dBm
MiNimum: ~50.0 dBm to

. . , 43.0 dBm
Establishes the base station power level for the hum/moise measurement.
CONFigure:ATQuality:HNOise:SOURce:POWer? <MAXimum | MiNimum> ALL
CONFigure:AT Quality:HNOise:VMAC <veice channel mobiie attenuation code> Oto0to7 ALL
Establishes the voice channel mobile attenuation code for the hum/moise measure-
ment.
CONFigure: ATQuality:HNCise:VMAC? ALL
CONFigure:ATQuatity:HNOise:AFGen:FREQuency[:CWI:FiXed] <afgenerator 300 Hz to ALL
frequency HZ) | MAXimum | MINimum> 1004 Hz to

3000 H

Estabiishes the AF Generator frequency for the hum/noise measurement. z
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Appendix D: Remote Control Command Tables

Table D-6: Analog Commands {Cont.}

Command

Values

State

Notes

CONFigure:ATQuality:HNOise: AFGert:
FREQuency[:CWI:FIXed]? <MAXimum | MiNimum:

ALL

CONFigure: AT Quality: HNOise: AFGen:VOLTage <af generator level V]| MAXimum |
MINimum>

Establishes the AF Generator voliage levet for the hum/noise measurement.
Specifying a level tums the AF Generator on; specifying 0 V turns it off. Audio peak
deviation in the mobile station is determined by this level.

0.0Vt Qov
tob oV

ALL

CONFigure: ATQuality: HNOise: AFGen:VOLTage? <MAXimum | MiNimum>

ALL

CONFigure: ATQuality:HNCise: [:SET Tings}. DEFault

Resets all transmitter quality settings to the defauit values for the hum/noise
measurement.

ALL

FETCh[:SCALarl ATQuality:HNOise:LIMit FAILLALL]?

Returns the pass/iai values for the hum/noise level and audio peak deviation
measuremeants.

READ[:SCALarl:ATQuality:HNCise[:ALL]?

Measures and retums the relative level of hum/noise (dB) and the current audic peak
deviation {Mz) as an indication of the residual FM generated by the mobile station’s
transmitter,

ACE

Call Established State ~ Transmitter Quality Measurements ~ Modulation Neise/Distortion

CONFigure:ATQuality:MNDistortion:LIMit <modutation noise / distortion in %

Establishes the limit for the modulation noise/distortion measurement. The Modulation
Noise / Distortion must be this value or lower.

0%wb0%10
30%

ALL

CONFigure:ATQuality:MNDistoriion:LIMit?

ALL

CONFigure:ATQuality:MNDistortion: ASTop: <OFF | ON>

Establishes the auto stop state for the modutation noise/distortion measurements.

ALL

CONFigure:ATQuality, MNDistortion:AS Top?

ALL

CONFigure:ATQuality:MNDistortion: TAPDeviation <target audio peak deviation [HZ]>

Establishes the target audio peak deviation for the moduiation noise/distortion
measuremant. Audio peak deviation must approach this vatue and be within the range
specified by the audio peak deviation error range.

0 Hzto
8000 Hz to
14,000 Hz

ALL

CONFigure:AT Quality-MNDistortion: TAPDeviation?

ALL

CONFigure:AT Quality; MNDistortion: APDErange <audio peak deviation error range
[HZ]>

Establishes the audic peak deviation error range for the modulation noise/distortion
measurement. Audio peak deviation must be within plus or minus this amount of the
target audio peak deviation.

160 Hz to
800 Hz o
3200 Hz

ALL

CONFigure:ATQuality:MNDistortior: APDErange?

ALL
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Appendix D: Remote Control Command Tables

Table D-6: Analog Commands (Cont.)

Command

Values

State

Notes

CONFigure: AT Quality: MNDistortion:SOURce:POWer <power[DEM] | MAXimum |
MINimum>

Establishes the base station pewer level for the modulation noise/distortion
measurement.

—181.0dBmto
=50.0 dBm to
43.0 dBm

CONFigure: ATQuality:-MNDistortion:SOURce:POWer? <MAXimum | MiNimum:

ALL

CONFigure:ATQuality:MNDistortion:VMAC <voice channe! mobile attenuation code>

Establishes the voice channel mobie attenuation code for the modulation noise/distor-
tion measurement.

Jto2to7

ALL

CONFigure:ATQuality: MNDistortion:VMAC?

ALl

CONFigure:ATQuality:MNDistortion:AFGen:VOiTage <af generator levet [V}
MAXimum | MiNimums

Establishas the AF Generator voltage level for the modulation noise/distortion
measurament. Specifying & tevel tums the AF Generator on; specifying 0 V tums i off.
Audic peak deviation in the mobiie station is determined by this lavel,

00Vie0V
050V

ALL

CONFigure:ATQuality: MNDistortion:AFGen:VOLTage? <MAXimum | MINimum>

ALL

CONFigure:ATQuality: MNDistortion: [:SETTings]:DEFault

Resets al! transmitter quality settings to the default values for the modutation
noise/distorfion measurement.

ALL

FETCh[:SCALar}ATQuaiity:MNDistortion:LIMit:FAILTALLT?

Returns the pass/fail values for the modulation noise/distortion and audio peak
deviation measurements.

READ[:SCALar:ATQuality:MNDistortion[:ALLI?

Measures and returns the medutation noise/distortion (%) and the current audio peak
deviation {Hz} of the mobile station’s transmitter.

ACE

Call Established State — Transmitter Quality Measurements - Audio Frequency Res

ponse

CONFigure: AT Quality: AFResponse:LIMit BOTH:FREQuency: L OWest <towest
frequency of both limit fines [HZ2>

Establishes the lowest fraquency used in both of the limit lines of the audio frequency
response measurement,

50 Hz t0 300 Hz
o0 2895 Hz

ALL

il

CONFigure:ATQuality AFResponse: LIMitBOTH: FREQuency:L OWest?

ALL

CONFigure:AT Quality:AFResponsa:LIMit: BOTH:FREQuency:HIGHest <highest
frequency of both limit fines [HZ]>

Establishes the highest frequency used in both of the imit lines of the audio frequancy
response measurement.

405 Hz to

4000 Hz to
4000 Hz

ALL

1

CONFigure:AT Quality:AFResponse:LIMit: BOTH:FREQuency:HIGHest?

ALL

11 Some Limit values are dynamic and depend on the settings for associated limits (limit settings on the same axis of the

graph).
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Appendix D: Remote Control Command Tables

Table D-6: Analog Commands (Cont.)

Command Values State Notes
CONFigure:ATQuality: AFResponse:LiMit LOWer:FREQuency:MIDdle <middie 405 Hz to ALL
frequency of lower limit line [HZ)> 3000 Hz o
3895 H
Establishes the middie freguency used in the lower kmit line of the audio frequency B9S2
response measurement.
CONFigure: ATQuality:AFResponse LIMi ERRor: APDeviaticn <target audio peak 100 Hz 1o ALL
deviation error range {HZ} | MAXimum ! MiNimum: 4000 Hz
CONFigure: ATQuality: AFResponse:LiMi: ERRor? MAXimum | MiNimums ALL
CONFigure: ATQuality. AFResponse:LiMi LOWer: FREQuency:MIDdig? ALL
CONFigure:ATQuality: AFResponse:LIMitUPPer:LEVe! <upper limit level [DB}> -29dB 1o ALL 12
- i 1.0dB
Establishes the level of the upger limit line for the audic frequency response 40dB
measurement. |
CONFigure:ATQuality:AFResponse:LIMitUPPer: LEVe!? ALL
CONFigure:ATQuality:AFResponse:LiMitLOWer:LEVel:UPPer <upper level of lower | -150.0dBto | ALL 12
fmit IDB]> -30dBt
. . 0.5dB
Establishes the upper level of the lower limit fine for the audio frequency response
measurement.
CONFigure:ATQuality: AFResponse:LIMitLOWer.LEVel:.UPPer? ALL
CONFigure: AT Quality: AFResponse:LIMiELOWer:LEVel:.LOWer <lower fevel of lower 1 -150.0dB 1o AlL 2
fimit [DB]> -12.0dB 0
Establishes the lower level of the iower limit line for the audio frequency response 0.9
measurement.
CONFigure:ATQuality: AFResponse:LIMit LOWer LEVel LOWer? ALL
CONFigure:ATQuality:AFResponse:LIMit:UPPer:COUN{? 4 ALL
Returns the number (count} of points which designate the upper imit line for the audio
frequency respense measurement,
CONFigure:ATQuality: AFResponse:LIMitUPPer.GRAPh:X? 50Hzto ALL
, . . . . ) 4000 Hz
Retums the herizontal (X—axis) graph positions for each of the peints which designate
the upper fimit line of the audio frequency response measurement.
CONFigure:ATGuality:AFResponse:LiMit UPPer: GRAPh:Y? ALL
Returns the vertical (Y—axis} graph positions for each of the points which designate
the upper fimit line of the audio frequency response measurement,
CONFigure:AT Quality:AFResponse:LIMiLOWer. COUNt? 8 ALL
Returns the number (count} of points which designate the lower limit line of the audio
fraguency response measurement.

12 Some Limit values are dynamic and depend on the settings for associated limits {limit settings on the same axis of the
graph).
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Appendix D: Remote Control Command Tables

Table D-6: Analog Commands (Cont.)

Command Values State Notes
CONFigure:ATQuality: AFResponse:LIMitLOWer:GRAPh:X? 50 Hz o ALL
. " . ) ] 4000 Hz
Returns the horizontal (X-axis} graph positions for each of the points which designate
the lower mit ling of the audio frequency response measurement.
CONFigure:ATQuality: AFResponse:LIMit LOWer.GRAPh:Y? ALL
Returns the vertical (Y~axis} graph positions for each of the points which designate
the lower limit ine of the audio frequency response measuremnent,
CONFigure:ATQuality: AFResponse:SPOints <sample poinis> 2101410100 JALL
Establishes the number of sample points to be taken during the audio frequancy
response measurernent.
CONFigure: ATQuality: AFResponse: SPOInts? ALL
CONFigure:ATQuality:AF-Response:ASTop: <OFF | ON> ALL
Establishes the auto stop state for the audio frequency response measurament.
CONFigure:ATQuality:AFResponse:ASTop? AL
CONFigure:ATQuality: AFResponse:SOURce:POWer <power [DBM] | MAXimum | -181.0dBmto | ALL
MiNimum> -50.0 dBm to
. . , 43.0 ¢Bm
Estabiishes the base station power level for the audic frequency response
measuremant. ‘ _
CONFigure:ATQuality: AFResponse:SOURce:POWer? <MAXimum | MiNimum> ALL
CONFigure: ATQuatity: AFResponse: TAPDeviation <target audio peak deviation [HZ]> {0 Hzto ALL
. , o , 2000 Hz to
Estabiishes the farget audio peak deviation for the audio frequency response 14.000 Hz
measurement. '
CONFigure: ATQuailty: AFResponse: TAPDeviation? ALL
CONFigure: ATQuality: AFResponse:VMAC <voice channgl mobile attenuation code> Oto2to 7 ALL
Establishes the voice channef mobile afienuation code for the audio frequency
Tesponse measurement..
CONFigure:ATQuality: AFResponse:VMAC? ALL
CONFigure:ATQuaiity:AFResponse[;SETTings. DEFault ALL
Resets all transmitter quality audio frequency response seitings to the default vaiues.
FETCh:ARRay:ATQuality:AFResponge:LiMitFAIL?
Returns the pass/fail vaiues for the audio frequency response measurements.
READ[:SCALar}:ATQuality: AFResponse? ACE

Invokes the transmitter quality audio frequency response measurement and refums
the absolute MS power level (dBm). The other values relative to the MS power level
and their frequency designations are then available via the corresponding “FETCH
commands. These values denote the audio frequency response of the mobile station’s
transrritter.
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Appendix D: Remote Control Command Tables

Table D-6: Analog Commands (Cont.)

Command Values State Notes
FETCh:ARRay:ATQuality:AFResponse:GRAPh:Y? ACE
Returns the audio frequency response vaiues (dB) relative to the MS power level
obtained via the correspending "READ” command. These values denote the audio
frequency response of the mobile station's transmitter,
FETCh:ARRay:ATQuality:AFResponse:GRAPH:X? 50Hz to ACE
4000 H
Returns the freguency designations (Hz) which pair with the Audio Frequency ?
Response vaiues obtained via the corresponding “FETCh” command. These vaiues
denote the frequencies at which the audio frequency response values were ebtained.
The number of values is determined with CONF:ATQ:AFR:SPO?.
Call Established State - Transmitter Quality Measurements - Medulation Limiting
CONFigure: AT Quality:MLIMiting: AFGen:VOLTage <levei [Vi> 00Vt 0OV JALL
o 5.
Controis the AF Generator tevel. 050V
CONFigure: ATQuality:MLIMiting: AFGen:VOLTage? ALL
CONFigure: AT Quality:MLIMiting:ASTop <OFF | ON> ALL
Controls the auto stop function.
CONFigure:ATQuality: MLIMiting:ASTop? ALL
CONFigure:ATQuality:MLIMiting:L it FREQuency:DE Viation <deviation [HZ}> 0Hzo ALL 13
) . . - 12,000 Hz to
Configures the maximum permitted deviation expected. 16.000 Hz
CONFigure:ATQuality:MLIMiting:LiMit FREQuency:HIGHest <audio freq [HZ]> 405 Hz to ALL 3
_ 3060 Hz to
Controls the highest AF Generator frequency. 4000 Hz
CONFigure:ATQuality:MEIMiting: LIMit: FREQuency:HIGHest? ALL
CONFlgure:AT Quality: MLIMiting:LIMit FREQuency:LOWest <audio freq [HZ}> 50 Hz 1o ALL &
300 Hz to
Conirols the lowest AF Generator frequency. 2895 Hz
CONFigure:AT Quality:MLIMiting:LIMit.FREQuency:LOWest? ALL
CONFigure: AT Quality: MLIMiting:LIMit]: UPPer}:COUnt? 2 ALL
Returns the number of points in the limit graph.
CONFigure:ATQuality: MLIMiting:LIMith: UPPer]:. GRAPh:X? ALL
Returns the X values of the limit graph,
CONFigure: AT Quality:MLIMiting:L IMIt: UPPer]: GRAPRY? ALL
Returns the Y vaiues of the limit graph.
CONFigure: AT Quality:MLIMiing{:SETTings]:DEFault ALL

Resets the modulation limifing parameters to default values.

13 Some Limit values are dynamic and depend on the settings for associated limits {limit settings on the same axis of the

graph).
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Table D-8: Analog Commands (Cont.)

Command Values State Notes
CONFigure:ATQuality:MLIMiing: SOURce:POWer <output power [DBM)> -131.0dBmto [ALL

Controts the CMD 80 output power. % to

CONFigure:AT Quality; MLIMiting: SOURce:POWer? ALL
CONFigure:AT Quality:MLIMiting: SPQints <number of sample points> 2101410100 | ALL

Controls the number of sample points.

CONFigure:ATQuality:MLIMiting:SPQints? ALL
CONFigure:ATQuality:MLIMifing:VMAC <voice MAC> Olo2i07 ALL

Controls the voice MAC.,

CONFigure:ATQuality:-MLIMiting:VMAC? ALL
FETCh:ARRay:ATQuality:MLIMiting: GRAPR:X? ACE 14
Returns the result graph X vaiues,

FETCh:ARRay:AT Quality: MLIMiting: GRAPR:Y? ACE "
Returns the result graph Y valuss.

FETCh:ARRay: ATQuality:MLUIMiting: LiMit-FAIL? ACE

Returns the pass (0)/fall {1} value for the peak deviation.

READ[:SCALar]:ATQuality:MLIMiting? ACE 1

Returns the maximum peak deviation measured.

14 The number of points returned is equal to the number of sample points (2 to 100).
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Appendix E: Special Remote Commands

The CMD 80’s remote interface includes several special commands that provide
low-level instrument control that is not available from the instrument front panel.

NOTE. These commands cause the CMD 80 1o produce nonstandard output
signals that result in incorrect responses to some CMD 80 configuration queries.
These commands should be used with caution and only when their effects and
the desived results are well understood.

The settings of these commands are not saved with instrument settings.
Recalling any setting resets these commands to their default states.

Command table E-1 is interpreted in the same manner as Table D5 starting on
page D-5.

Table E-1: CMD 80 special remote commands

Command Values State | Notes
CONFigure:SPECial:DCLDetection]:STATe] <OFF | ON> CE1,CE2 i1
CONFigure:SPECial:DCL Detection:STATe]? ALL
CONFigure:SPECial:FPCHold: STATe] <OFF | ON> CE1,CE2 |2
CONFigure:SPECiat:FPCHold{:STATe]? ALL
CONFigure:SPECia:MPOWer[:STATe] <OFF | ON: 3
CONFigure:SPECial:MPOWer{:STATe]?

CONFigure:SPECIal:OCNS[:STATe] <OFF | ON> ALL 4
CONFigure:SPECial: OCNS[:STATe]? AlLL

1

The ON argument disables the detection of a dropped calt. When the system is disabled, the CMD 80 is unable to detect
that the mobiie station has lost the connection. This does not affect the intentional release of a call, The argument in set
to OFF by default at the beginning of each call,

The ON argument forces the power control system into a hold mode repeating power up and down decisions. The
argument is set to OFF by default at the beginning of each call and during measurements that require special power
control modes. NOTE: Operation in the CE1 instrument state is not recommended.

ON maintains the CMD 80 output power when a call is established after a measurement to the level used during that
measurement. OFF restores the CMD 80 output power to the CDMA BS Signal Configuration level. The argument is setto
OFF by default when the CMD 80 is in local mode. The CMD 80 output power [evel when a cali is not established is the
CDMA BS Signat Configuration level.

This command controls the generation of the OCNS signals that contribute a portion of the total power sent to the mabile
station. The total power specified for the base station simulator includes the power of the OCNS signals; when these
signals are removed (“OFF”), the total output power of the base station simulator is less than that set by the configuration
commands. The power values returned by “CONFigure:. . .POWer?” queries are in error since the responses inciude the
power in the OCNS signals.
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Appendix E: Special Remote Commands

Table E~1: CMD 80 special remote commands (Cont.)

Command Values State Notes
CONFigure:SPECial. OCWI:STATe] <OFF | ON> MINL MIDL, |5
CE1, CE2,
CMT
CONFigure:SPECial: OCW[:STATe)? OFF, ON ALL
CONFigure:SPECial: OPILot:STATe] <OFF | ON> MINI MIDL, | 8
CE1, CE2,
CMT
CONFigure:SPECial:OPILot.STATe]? QFF, ON ALL
CONFigure:SPECial: PCBits:MODE <AUTO { HOLD | ADOWn | AUP { BTESEH CE1,CE2 |7
CONFigure; SPECial:PCBits:MODE? AUTO, ALL
MIDL, CE1,
CE2, CMT
CONFigure:SPECial:PCONtrol{:STATe] <OFF | ON> CE1,CE2 |8
CONFigure:SPECial: PCONtrol:STATe]? ALL

5 “ON” generates a CW tone at the center frequency of the current RF channel. “OFF” restores normal CDMA operation.
& “ON” disables all CDMA channeis except the pilot channel. “OFF” restores all channels to normal operation,

7 This command selects different algorithms to control the closed foop power. Calls are established using the AUTO mode.
The HOLD argument sends a pattern of alternating up and down power control bits. The ADOWn argument generates a
pattern of continuous down power control bits. The AUP argument generates a pattern of continuous up power control
bits. The RTESt arguments generates a pattern of eight frames of up power control bits followed by eight frames of down

power control bits.

The “HOLD” argument sets CONFigure:SPECial:FPCHold to “ON”. The remaining arguments set

CONFigure:SPECial:FPCHold to “OFF”.

The “AUTO” mode uses the current state of CONFigure:SPECial:DCLDetection to control the state of the reverse traffic
channel receiver. The remaining modes disable the reverse traffic channel receiver, The AUTO mode is enabled whenever

a call is terminated.

Using this command in the CE1 state is not recommended since this command requires a stable reverse link frame rate.

8 This command, when used with the “OFF” argument, removes the normal power control bits from the CHMA forward
traffic channel. The “ON” argument restores normal operation. Whenever a call is placed or released, the power control
bits revert to normal (on). The “OFF” argument must be sent while a call is established to have any effect. Since the
resuiting signal produced by the CMD 80 is not a standard CDMA signal, the mobile station must be expecting and be

prepared to handie this signal. The probability of dropping a call is increased.
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Glossary

AMPS
Advanced Mobile Phone Service

ASK
Amplitude Shift Keying

AWGN
Additive White Gaussian Noise source used to simulate the noise from users
on adjacent cells.

BER
Bit Error Rate

BPSK
Binary Phase Shift Keying

CDMA
Code Division Multiple Access —~ A form of mobile communication that uses
a specific frequency plus a unique code to distingnish vsers. This allows
simuitaneous use by multiple users on the same frequency.

CDMA Pilot Channel
The Pilot Channel is a phase reference used by all mobile stations linked to a
cell.

CDMA Paging Channel
The Paging Channel is the control channel for the forward Iink. The inverse
of the Paging Channel is the access channel for the reverse link.

CDMA Sync Channel
The Sync Channel transmits time information to align the mobile and base
station clocks,

CDMA Traffic Channel
Equivalent to an analog voice channel where conversations take place.

CwW
Continunous Wave

DDS
Direct Digital Synthesis

FER
Frame Erasure Rate

Q

In phase / Quadrature phase
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Glossary

OCNS
Orthogonal Channel Noise Source

PCS
Perscnal Communication System

PN
Pseudo Noise

PRBS
Pseudo Random Bit Sequence

QPSK
Quadrature Phase Shift Keying

Waveform Quality “p” (Greek letter rho)
The CDMA wransmitter figure of merit. It is a measure of the percentage of
transmitter power within the desired code domain related to the ideal value.
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Index

Numbers
10 MHz/RF IN connector, 2-8

A

Additive White Gaussian Noise generator, $-22
Address, device, B-3
Addressed commands (GPIB), B-11
AF GEN OUTPUT connector, 2-6
AF VOLTM INPUT connector, 2-0
AMPS, Glossary-1
Analog configuration menus
ANALOG BS PARAMETERS, 3-82
ANAILOG BS SIGNAL CNIFG, 3~80
AUDIO FREQ RESPONSE, 3-71, 3-75
HARMONIC DISTORTION, 3-69
HUM/NOISE, 368, 3-73
MOD NOISE BISTORTION, 3-74
MODULATION LIMITING, 3-78
OPTIONS. 3-84
OTHER, 3-83
PRINTER, 3~83
RECEIVER QUALITY, 3-66
REFERENCE/TIMING, 3-79
RF CONNECT/EXT ATTEN, 3-80
SENSITIVITY, 3-67
STANDBY POWER, 3-66
TRANSMITTER QUALITY, 3~72
Analog handoffs, C-45
Analog measuremeis, 3-35
Analog mode functional check, 1-7
Analog test menus
ADDITIONAL MEASUREMENT, 3-36
ANALOG BS PARAMETERS, 382
ANALOG BS SiGNAL CNFG, 3-61, 3~80
ANALOG MANUAL TEST, 3-37, 3~65
ANALOG MODULE TEST, 3-62
AUDIO FREQ RESPONSE, 3-51, 3-57
CALL ESTABLISHED, 3-42, 3-45
CONFIG MENU, 3-64
HARMONIC DISTORTION, 3-50
home, 3~35
HUM/NOISE, 348, 354
MOD NOISE/DISTORTION, 3--56
MODULATION LIMITING, 3-59
MS REGISTERED, 3-41
MS UNREGISTERED, 3-38
NETWORK, 3-64
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RECEIVER QUALITY, 345
SENSITIVITY, 3-47
TRANSMITTER QUALITY. 3-53
ASCH code chart, B—10
ASK. Glossarv—-1
ATN, B-9
bus control, B-2
Axtenuation, compensation, C-10
Audio tone peak deviation, 3-39, 3-63, 3-82
Auto stop function, 341
AWGN, Glossary-1

B

BACKSPACE key, 2--5, 2-8
Base station
analog signal configuration, 3-80
parameter configoration, 3-7, 3-31, 3-82, C~11
signal configuration, 3-31, 3-80
BER, Glossary—1
BPSK. Glossarv—1
BS SIGNAL CONFIG softkey, 3-7, 3-31, 3-82
Buffer, input, B-11
Bus handshake, B-2, B-5
Bus, data, B~-2

C

Cable
hardware handshake, B—7
software handshake, B-6
CALL TO MOBILE softkey, 37, 3«9, 3-47
Call, establishing 2, C-~17
CDMA, Glossary-1
paging channel, Glossary-1
pilot channel, Glossary—1
softkeys, 34 '
sync channel, Glossary-1
fest mem struciure, 3-4
traffic channel, Glossary—1
CDMA configuration menus
CDMA BS PARAMETERS, 332
CDMA BS SIGNAL CNFG, 3-31
CDMA MANUAL TEST, 3.5, 329
CDMA MODUAL TEST, 3223, 3-29
CONFIG MENU, 3-28
GATED OUTPUT, 3-14
MAXIMUM QUTPUT, 3~13
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¥Q, Glossary-1

IDC connectors, 2-6

IEEE
488 standard, B-2
ADDRESS functgon, B-3
BUS connector, 2-8, B-1
interface, B--1

IFC bus control, B~2

LLUM key, 2-5

Implicit handoff, 3-22

Inittalization state, analog, §~38

Initializing, 3-6 '
analog, 1-8
CDMA, 15

Initiating a call, 3-41
analog, 1-8
CDMA, 1-6, 3-6, 3-8

Input buffer, B-11

Interface
characteristics, B4
connections, B4
messages, B9 .
RS-232, B3
serial, B-3

K

KEYBOARD connector, 2-8 '

KEYHELP key, 2-3

Keypad, 2-2

Keyword
conventions, B-12
hierarchy, C-1
long form, B-12
optional, B~13
root, T-2
short form, B—12

L

Lines, data, B-5 ~. roe
I.LOCAL key, 2-5

Local status, returning to B——S
Local switchover, B~8 -

M

Making a call. C-17
MANUAL TEST, 3-6
call established, 3-9
idlefaccess state, 3-8
initialization state, 36 °
softkey, 3--5, 3-29 -
MAREKER sofikey, 314
Maximum output test, C-33
MEM CARD key. 2-5
Memory card, slot, 2—4
MENU HOME key, 2-3, 2-9
Menu structure
analog configuration, 365
analog test, 3-36 :
CDMA configuration, 2-10, 3-29
CDMA test, 2-10, 3-4°
MENU UP key, 2-3, 28

Menus. See Analog configuration menus; Analog test
menus; CDMA configuration menus; CDMA iest

menus
Messages
device 1o controller, B— 16
interface, B~
Minimum output test, T35
Miscellaneons commands, C-11
Mobile attenuation code, 339
Mobile phone. See Mobile station.
Mobile receiver ;
sensitivity, 347
testing, 345
Mobile station
connecting, 1-4
disconnecting a call
analog, 1-9
CDMA, 1-6
functional check, 14
initiating a call
analog, 1-8
CDMA, 1-6
output power, 339
Model, conceptual, C~3
Modnlation noise, testing, 356
MODULE TEST
configoration, 3-26
operation, 3-23

Loop toggle, 2-9 . " softkey, 3+29 ’
Loudspeaker, 2-5 c MULTIFUNCTION connector, 2-6
i Andex-4 2CMD 80 Digital Radiocommunication Tester
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N

NDAC bus handshake, B-2
NRFD bus handshake, B-2
Numbers
binary notation, B~15
decimal notation, 8-13
hexadecimal notatien, B--15
Numerical entry, 2-8

0

QCNS, Glossary—~2
OPC, B~27
Open loop
mnitiating the est. 3-12
time response test, 312 C-28
Operation '
basic steps, 2-8
first time, 1-3
remote control, B-17
Operation complete command, B-27
Operation. state-based, C-3
Option 17. functional check, 1~ 7
Options, 1-2
OTHER, sofikey, 3-83
Output power
level, 3-41
mobile siation, 339 7
voice fransmission, 339

P

Paging chansnel, Glossary-1 . .. ., ..
Parameters, measurable, 1-1 ETE
Parts, optional, -2
PCS, Glossary-2 e
Pilot channel, (Glossary-1 i -
PN, Glossary-2 T
PN OFFSET softkey, 3-23 S
Power : :

connector, 1-3

expected readings, 3-10 .

switch, 2-7

varying the level, 3-13
Power connector, 27 o
POWER CONTROL., control blts, -28
PRBS, Glossary—2 o
PRINTER

connector, 2—8

softkey, 3-32, 3-83
PROBE connector, 2-6

CMD 80 Digutal Radiocommunication Tester
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Q

QPSK., Glossary—2
Quality tests, receiver, C~20
Queries, B—12, -8, C-9

R

Rear-panel comectors, 2-7
RECALL key, 2-5
Recalling settings, -9
Receiver guality tests, C-20
REF QUT 2 connector. 248
Registers, status, B-21
Registration, C-5
Remote conirol, B-1
commands, C-1
special commands, E~1
Remote switchover, B-8
REN bus control, B-2
RESET key, 2-5
Resetting device functions, B—26
RF CHANNEL softkey, 3-23 ]
RF CONNECT/EXT ATTEN sofikey,. 3 80
RF IN 2 connector, 2--6 o
R IN connector, 2-8
RF IN/RF OUT connector, 2—-6
RF OUT 2 connector, 2-6
RF source control, C~-16
RI control line, B-5
Rising edge EEIEE T
magnifying, 313 R TR
softkey, 3~14, 3-15 3 :
Routing commands, C-10 Sy hs
R8-232, conpector, 2-8
RS-232 mnterface, B—-1, B-3
RTS contrel line, B-3

S S

SAT color codes, 3-39

SAVE key, 2-5

SCPl, deviation from standard, C-1

Selection menu softkeys B
ADDITIONAL MEASUREMENT, 3—5 a*—36 W
BS SIGKNAL CONFIG, 37 T T T
CALL TO MOBILE, 3-6,3-8,3-9° « .. -
MANUAL TEST, 3-5 e

Serial interface, B—3
characieristics, B—4
default settings, B--5

SERVICE QPTION 2
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CAILL ESTARLISHED display. 3-10

initiating a test, 3-9

initiating the test, 37
Service request, B-21
Settings. store and recail, C-9
SINAD measurement, 347
SINGLE SHOT MODE, 3-16
Slot. memory card, 2-4
Sofikeys, 2-1,2-9
Software handshake. See Handshake
Spaces, adding, B-14
Speaker, 25
Special remote commands, E-1
Specifications, A~1
SR} bus control, B~2
Standby

indicator, 1-3

power level, 3-41
START CONT key, 2-5
State-based operation, C-3
States

changing, C~-4

diagram, -4

IDLE, C-3

MIDL., C-5

MIN, C..5
Status registers, B-21, C-8
STOP BREAK key, 2-5, 2-8
Storage locations, C-9
Storing settings, C-9
Supervisory audio tone

color code, 3-39

pesk deviation, 3-39, 3-63, 3-82
Switch, power, 2-7
Switchover, localremote, B8
Sync channel, Glossary—1
Syntax, command, B-11

T

Telephone number, entering
analog, -8
CDMA, 1-6
Terminating a call
analog, 1-9
CDMA, 1-6
Test menu structure, CDMA, 2~10, 3-4
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Test menus. See Analog test menus: CDMA test menus
Testing
audio frequency response, 351
transmitter, 3-57
changing iest parameters, 3-46
harmonic distortion, 3~50
maximum frequency deviation, 3-59
mobile receiver, 3—45
modulation noise and distortion, 3-56
receiver quality, 3~46, 3-47
transmitter quality, 3—-54
Tests
gated output, C~30
maximam cutput, C-33
minimum output, C-33
open loop time response, C-28
receiver quality, C-20
transmitter quality, C-36
TCOTAL POWER EXPECTED value, 3~10
TOTAL POWER sofikey, 3-20, 3-21, 3-22
Traffic channel, Glossary~—1
TRAFFIC CHANNEL softkey, 3-23
Traffic level, 313

Transmission, data, B-2

Transmitter power. setting, 3-39
Transmitter quality test, C-36
Transmitter quality, test set—up, 3-54

U

Units, entering, 2-3
Universal commands, B-9
TSER key, 2-5

v

VAR spinwheel, 2-3, 2-8
VDC connectors, 26
Verifying proper operation, 1-3
Voice channel, analog, 3-39
VOICE LOCPBACK
CALL ESTABLISHED display, 3-9
initiating a cali, 3-7, 3-9
Voice transmissions, output power, 339
Voltage supply, 1-3
VOLUME/CONTRAST knob, 2-6
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