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Safety Symbols

To prevent the risk of personal injury or loss related to equipment malfunction, Anritsu Corporation uses the following
safety symbols to indicate safety-related information. Insure that you clearly understand the meanings of the sym-
bols BEFORE using the equipment. Some or all of the following five symbols may not be used on all Anritsu
equipment. In addition, there may be other labels attached to products which are not shown in the diagrams in this
manual.

Symbols used in manual

DANGER This indicates a very dangerous procedure that could result in serious injury or
death if not performed properly.

WARN I N G This indicates a hazardous procedure that could result in serious injury or death if
not performed properly.

CAU TION This indicates a hazardous procedure or danger that could result in light-to-severe
injury, or loss related to equipment malfunction, if proper precautions are not taken.

Safety Symbols Used on Equipment and in Manual

The following safety symbols are used inside or on the equipment near operation locations to provide information
about safety items and operation precautions. Insure that you clearly understand the meanings of the symbols
and take the necessary precautions BEFORE using the equipment.

This indicates a prohibited operation. The prohibited operation is indicated sym-
bolically in or near the barred circle.

ed symbolically in or near the circle.

This indicates warning or caution. The contents are indicated symbolically in or
near the triangle.

O This indicates an obligatory safety precaution. The obligatory operation is indicat-

This indicates a note. The contents are described in the box.

% E These indicate that the marked part should be recycled.

MX860805A /MX860905A /MX268105A /MX268305A /IMX268705A
7t /4 DQPSK Measurement Software (For MS8608A /MS8609A /MS2681A /MS2683A /MS2687A/B)
Operation Manual

19 September 2001 (First Edition)
21 September 2004 (Fifth Edition)

Copyright © 2001-2004, ANRITSU CORPORATION.

All rights reserved. No part of this manual may be reproduced without the prior written permission of the
publisher.

The contents of this manual may be changed without prior notice.

Printed in Japan
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Repair

For Safety

WARNING A\

WARNING A\

Falling Over

. ALWAYS refer to the operation manual when working near locations

at which the alert mark shown on the left is attached. If the opera-
tion, etc., is performed without heeding the advice in the operation
manual, there is a risk of personal injury. In addition, the equipment
performance may be reduced.

Moreover, this alert mark is sometimes used with other marks and
descriptions indicating other dangers.

. When supplying power to this equipment, connect the accessory

3-pin power cord to a 3-pin grounded power outlet. If a grounded
3-pin outlet is not available, before supplying power to the equipment,
use a conversion adapter and ground the green wire, or connect the
frame ground on the rear panel of the equipment to ground. If
power is supplied without grounding the equipment, there is a risk of
receiving a severe or fatal electric shock.

. This equipment cannot be repaired by the user. DO NOT attempt to

open the cabinet or to disassemble internal parts. Only
Anritsu-trained service personnel or staff from your sales
representative with a knowledge of electrical fire and shock hazards
should service this equipment. There are high-voltage parts in this
equipment presenting a risk of severe injury or fatal electric shock to
untrained personnel. In addition, there is a risk of damage to
precision parts.

. This equipment should be used in the correct position. If the cabi-

net is turned on its side, etc., it will be unstable and may be damaged
if it falls over as a result of receiving a slight mechanical shock.

1



Battery Fluid

LCD

For Safety

WARNING A\

5. DO NOT short the battery terminals and never attempt to disassem-

ble it or dispose of it in a fire. If the battery is damaged by any of
these actions, the battery fluid may leak.

This fluid is poisonous.

DO NOT touch it, ingest it, or get in your eyes. |If it is accidentally
ingested, spit it out immediately, rinse your mouth with water and
seek medical help. If it enters your eyes accidentally, do not rub
your eyes, irrigate them with clean running water and seek medical
help. If the liquid gets on your skin or clothes, wash it off carefully
and thoroughly.

. This instrument uses a Liquid Crystal Display (LCD); DO NOT sub-

ject the instrument to excessive force or drop it. If the LCD is sub-
jected to strong mechanical shock, it may break and liquid may leak.
This liquid is very caustic and poisonous.

DO NOT touch it, ingest it, or get in your eyes. If it is ingested ac-
cidentally, spit it out immediately, rinse your mouth with water and
seek medical help. If it enters your eyes accidentally, do not rub
your eyes, irrigate them with clean running water and seek medical
help. If the liquid gets on your skin or clothes, wash it off carefully
and thoroughly.
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For Safety

CAUTION A\

1. Before changing the fuses, ALWAYS remove the power cord from
the poweroutlet and replace the blown fuses. ALWAYS use new
fuses of the type and rating specified on the fuse marking on the rear

Changing Fuse panel of the cabinet.

T5A indicates a time-lag fuse.

CAUTION A\

There is risk of receiving a fatal electric shock if the fuses are re-
placed with the power cord connected.

2. Keep the power supply and cooling fan free of dust.
Cleaning e Clean the power inlet regularly. If dust accumulates around the
power pins, there is a risk of fire.
o Keep the cooling fan clean so that the ventilation holes are not
obstructed. If the ventilation is obstructed, the cabinet may over-
heat and catch fire.

Input Level 3. Maximum DC voltage ratings:
High Power Input and Low Power Input connectors: +DC 0 V
Maximum AC power (continuous wave) ratings:
For MS8608A
High Power Input connector: +40 dBm
Low Power Input connector: +20 dBm
For MS8609A
+20 dBm
For MS2681A/ MS2683A/ MS2687A/ MS2687B
+30 dBm

NEVER input a over maximum ratings to RF Input, excessive power
may damage the internal circuits.




Replacing Memory
back-up battery

Storage mediun

For Safety

CAUTION A\

. The power for memory backup is supplied by a

Poly-carbonmonofluoride Lithium Battery. This battery should only
be replaced by a battery of the same type; since replacement can
only be made by Anritsu, contact the nearest Anritsu representative
when replacement is required.

Note: The Battery life is about 7 years. Early battery replacement
is recommended.

. This equipment stores data and programs using Plug-in memory

card. Data and programs may be lost due to improper use or failure.
ANRITSU therefore recommends that you backup the memory.

Anritsu Corporation will not accept liability for lost data.

Please pay careful attention to the following points.

e Do not remove the memory card from equipment being accessed.
o Isolate the card from static electricity.




Equipment Certificate

Anritsu guarantees that this equipment was inspected at shipment and

meets the published specifications.

Anritsu Warranty

e During the warranty period, Anritsu will repair or exchange this
software free-of-charge at the company’s own discretion if it proves
defective when used as described in the operation manual.

e The warranty period is 1 year from the purchase date.

e The warranty period after repair or exchange will remain 1 year from
the original purchase date, or 30 days from the date of repair or ex-
change, depending on whichever is longer.

e This warranty does not cover damage to this software caused by Acts

of God, natural disasters, and misuse or mishandling by the customer.

In addition, this warranty is valid only for the original equipment pur-

chaser. It is not transferable if the equipment is resold.
Anritsu Corporation will not accept liability for equipment faults due to

unforeseen and unusual circumstances, nor for faults due to mishandling

by the customer.

Anritsu Corporation Contact

If this equipment develops a fault, contact Anritsu Corporation or its rep-
resentatives at the address in this manual.

vii



viii

Notes On Export Management

This product and its manuals may require an Export License/Approval by
the Government of the product's country of origin for re-export from your
country.

Before re-exporting the product or manuals, please contact us to confirm
whether they are export-controlled items or not.

When you dispose of export-controlled items, the products/manuals are
needed to be broken/shredded so as not to be unlawfully used for military
purpose.

Trade Mark

Windows is a registered trademark of Microsoft Corporation US.

CE marking, C-tick marking

The applied directive and standards of this software is conformed to the
MS8608A/MS8609A mainframe.




Front Panel Power Switch

To prevent malfunction caused by accidental touching, the front power switch of this equipment turns on the
power if it is pressed continuously for about one second in the standby state. If the switch is pressed con-
tinuously for one second in the power-on state, the equipment enters the standby state.

In the power-on state, if the power plug is removed from the outlet, then reinserted into it, the power will not
be turned on. Also, if the lines is disconnected due to momentary power supply interruption or power failure,
the power will not be turned on (enters the standby state) even if the line is recovered.

This is because this equipment enters the standby state and prevents incorrect data from being acquired
when the line has to be disconnected and reconnected.

For example, if the sweep time is 1,000 seconds and data acquisition requires a long time, momentary power
supply interruption (power failure) might occur during measurement and the line could be recovered auto-
matically to power-on. In such a case, the equipment may mistake incorrect data for correct data without

recognizing the momentary power supply interruption.

If this equipment enters the standby state due to momentary power supply interruption or power failure,
check the state of the measuring system and press the front power switch to restore power to this equipment.

Further, if this equipment is built into a system and the system power has to be disconnected then recon-
nected, the power for this equipment must also be restored by pressing the front power switch.

Consequently, if this equipment is built into remote monitoring systems that use MODEMs, please install op-
tion 46 "Auto Power Recovery" to equipment.
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Software License Agreement

Please read this Software License Agreement before using the accompa-

nying software program (hereafter this software).

You are authorized to use this software only if you agree to all the terms

of this License.

By opening the sealed package containing this software, you are agreeing

to be bound by the terms of this License.

If you do not agree to these terms, return the unopened software package

to Anritsu Corporation (hereafter Anritsu).

1.

License

(1) This License gives you the right to use this software on one
MS8608A/MSS8609A or MS2681A/MS2683A/MS2687A/B (hereafter
computer system).

(2) To use this software on one computer system, this License allows
you to make one copy of this software on the storage device of your
computer system.

(3) You must obtain a site license to use this software on more than
one computer system even if such computer systems are not oper-
ating simultaneously.

. Copyright

(1) Although you are licensed to use this software, Anritsu retains the
copyright.

(2) Although you have purchased this software, rights other than those
specified in this License are not transferred to you.

(3) You may not print, copy, modify, create derivative works, incorpo-
rate in other software programs, decompile or disassemble this
software in whole or in part, without obtaining prior written per-
mission from Anritsu.

. Copying

Notwithstanding item (3) of section 2 above, you may make one copy of
this software for backup purposes only. In this case, you may only
use either the backup copy or the original copy of this software.

. Termination

(1) Anritsu will deem this License to be automatically terminated if
you fail to comply with any provision of this License. Upon termi-
nation, you will lose all rights to this software.

(2) Either party (Anritsu or yourself) to this Software License Agree-
ment may terminate this Agreement by giving 1 months notice in
writing to the other party.

(3) Upon termination of this License for any reason, you must either
immediately destroy this software and related documentation, or
return it to Anritsu.



About This Manual

This manual provides information assuming that this software is installed in
the MS8608A/MS8609A Digital Mobile Radio Transmitter Tester or the
MS2681A/MS2683A/MS2687A/B Spectrum Analyzer.

In this manual, MX860x05A means MX860805A or MX860905A,
MX268x05A means MX268105A or MX268305A or MX268705A.

MS860x means MS8608A or MS8609A, MS268x means MS2681A or
MS2683A or MS2683A or MS2687A or MS2687B.
MX860805A/MX860905A is 7 /4ADQPSK Measurement Software for
MS8608A/MS8609A, respectively.

MX268105A/MX268305A/MX268705A is 1 /ADQPSK Measurement
Software for MS2681 A/MS2683A/MS2687A/B, respectively.

Manual configuration:
The MX860x05A/MX268x05A n/4DQPSK measurement software operation

manual consists of the following two documents.

MX860x05A/MX268x05A
Operation Manual
configuration

—| Panel Operation ﬂ

Panel Operation:

]

Remote Control ﬂ

Explains overview, panel description, operation and performance test of the
MX860x05A/MX268x05A.

Remote Control:

Explains remote control of the MX860x05A/MX268x05A via RS-232C/

GPIB interface.






MX860805A/MX860905A/
MX268105A/MX268305A/MX268705A
/4 DQPSK Measurement Software
(For MS8608A/MS8609A/
MS2681A/MS2683A/MS2687A/B)
Operation Manual
(Panel Operation)
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Section 1 Overview




Overview

Overview

The MS8608A/MS8609A Digital Mobile Radio Transmitter Tester (hereinafter, re-
ferred to as “transmitter tester”) is a unit that allows speedy, accurate and easy meas-
urement of the transmitter characteristics of base/mobile stations for various mobile
communications. In addition to the RF/IF signal evaluation function, it has an 1Q
(base band) signal analysis function to evaluate devices. The standard transmitter
tester is equipped with a high-performance spectrum analyzer and power meter. With
measurement software installed, the transmitter tester provides a modulation analysis
function that supports various digital modulation modes. In addition, employment of
high-speed digital signal processing technology enables fast and accurate measure-
ment.

The MS2681A/MS2683A/MS2687A/MS2687B Spectrum Analyzer (hereinafter, re-
ferred to as “spectrum analyzer”) is a unit that allows speedy, accurate and easy
measurement of the transmitter characteristics of base/mobile stations for various
mobile communications. In addition to the RF/IF signal evaluation function, it has an
IQ (base band) signal analysis function to evaluate devices. With measurement soft-
ware installed, the Spectrum Analyzer provides a modulation analysis function that
supports various digital modulation modes. In addition, employment of high-speed

digital signal processing technology enables fast and accurate measurement.

With the MX860805A/MX860905A/MX268105A/MX268305A/MX268705A /4
DQPSK measurement software (hereinafter, referred to as “n/4 DQPSK software”)
installed, this transmitter tester/spectrum analyzer is converted into universal meas-
urement equipment that allows easy measurement of the functions and performance
of radio units for PDC/PHS/NADC digital mobile phones and STD-39/T79/T61 pub-

lic radio.

The transmitter tester/spectrum analyzer installed with the n/4 DQPSK software pro-

vides the measurement functions given below.

e Modulation accuracy analysis and carrier frequency measurement
e Transmission power measurement

e Occupied bandwidth measurement

e Adjacent channel leakage power measurement

e Spurious measurement, etc.



Section 1

Overview

Configuration

Combinations of transmitter testers/spectrum analyzers and /4 DQPSK software and

product configurations are given below.

e For transmitter tester MS8608A

Product name Qty Model/Ordering No. Remarks
Software n/4 DQPSK measurement 1 MX860805A Supplied with Memory card
software
Accessory | Operation manual 1 WI1866AE
e For transmitter tester MS8609A
Product name Q’ty | Model/Ordering No. Remarks
Software n/4 DQPSK measurement 1 MX860905A Supplied with Memory card
software
Accessory | Operation manual 1 WI1866AE
e For spectrum analyzer MS2681A
Product name Q’ty | Model/Ordering No. Remarks
Software /4 DQPSK measurement 1 MX268105A Supplied with Memory card
software
Accessory | Operation manual 1 WI1866AE
e For spectrum analyzer MS2683A
Product name Q’ty | Model/Ordering No. Remarks
Software /4 DQPSK measurement 1 MX268305A Supplied with Memory card
software
Accessory | Operation manual 1 WI1866AE
e For spectrum analyzer MS2687A/B
Product name Q’ty | Model/Ordering No. Remarks
Software n/4 DQPSK measurement 1 MX268705A Supplied with Memory card
software
Accessory | Operation manual 1 WI1866AE




Specifications

Specifications

MX860805A /4 DQPSK measurement software specifications (for MS8608A)

Item

Specifications

Remarks

Model/Unit name

MX860805A /4 DQPSK measurement software (MS8608A)

Purpose

Measures transmission characteristics of the mobile radio unit for
/4 DQPSK modulation type.

Electric performance
(RF input)

The specifications given below are guaranteed after executing
MS8608A level optimization (executed automatically by pressing a

key).

Modulation/Frequency
measurement

Measurement frequency
range

Measurement level
range

Carrier frequency
accuracy

Modulation accuracy
Residual EVM

Origin offset accuracy

Transmission rate
accuracy

Waveform display

50 MHz to 2.1 GHz

—20 to +40 dBm (Average power during burst): High Power input
—40 to +20 dBm (Average power during burst): Low Power input
—60 to +10 dBm (Average power during burst): Low Power input,
with preamplifier ON*1

Input level (average power during burst): >—10 dBm (High Power
input), >-30 dBm (Low Power input), >—40 dBm (Low Power input,
with preamplifier ON*1)

* (Reference crystal oscillator accuracy+10 Hz)

Input level (average power during burst): >-10 dBm (High Power
input), >-30 dBm (Low Power input), >-40 dBm (Low Power input,
with preamplifier ON*1)

At 10 times avarage

<0.5% (rms) (PDC, NADC)

<0.7% (rms) (PHS)

Input level (average power during burst): >—10 dBm (High Power
input), >-30 dBm (Low Power input), >-40 dBm (Low Power input,
with preamplifier ON*1) for a signal with origin offset —30 dBc
+0.50 dB

Input level (average power during burst): >—10 dBm (High Power
input), >-30 dBm (Low Power input), >—40 dBm (Low Power input,
with preamplifier ON*1)

*1 ppm (except Trigger:Wide IF)

Eye pattern

EVM vs. Symbol No.

Phase error vs. Symbol No.

Amplitude error vs. Symbol No.

Constellation

*1.

The preamplifier can be set to ON when main unit option MS8608A-08 is installed.
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Item

Specifications

Remarks

Amplitude measurement
Measurement frequency
range
Measurement level
range

Transmission power
measurement

Measurement range

Accuracy

Power measurement
linearity

50 MHz to 2.1 GHz

—20 to +40 dBm (Average power during burst): High Power input
—40 to +20 dBm (Average power during burst): Low Power input
—60 to +10 dBm (Average power during burst): Low Power input,
with preamplifier ON*1

After level calibration using built-in power meter (executed
automatically by pressing a key)

+10 to +40 dBm (Average power during burst): High Power input
—10 to +20 dBm (Average power during burst): Low Power input
—10 to +10 dBm (Average power during burst): Low Power input,
with preamplifier ON*1

+0.40 dB

Input level (average power during burst): >+10 dBm (High Power
input), >—10 dBm (Low Power input), >—20 dBm (Low Power input,
with preamplifier ON*1), without changing the reference level
setting after range optimization

+0.20 dB (0 to —30 dB)

Power measurement with
carrier OFF

Normal mode
measurement range

Wide dynamic range
mode measurement
range

Input level (average power during burst): >+10 dBm (High Power
input), >—10 dBm (Low Power input), >—20 dBm (Low Power input,
with preamplifier ON*1)

>65 dB (PDC, NADC)

>60 dB (PHS)

(Compared with average power during burst)

Average power during burst: 1 W (High Power input), 10 mW (Low
Power input)

290 dB (PDC, NADC)

The measurement limit is determined by average noise level: <-60
dBm (High Power input, 50 MHz to 2.1 GHz).

>80 dB (PHS)

The measurement limit is determined by average noise level: <-50
dBm (High Power input, 50 MHz to 2.1 GHz).

Rising/falling Displays waveform in synchronization with the measured signal
characteristics data.
Standard line display available and pass/fail judgment function
provided.
*1. The preamplifier can be set to ON when main unit option MS8608A-08 is installed.




Specifications

Item

Specifications

Remarks

Occupied frequency
bandwidth measurement

Frequency range
Input level range

Measurement method
Sweep method

FFT method

50 MHz to 2.1 GHz

—20 to +40 dBm (Average power during burst): High Power input
—40 to +20 dBm (Average power during burst): Low Power input
—60 to +10 dBm (Average power during burst): Low Power input,
with preamplifier ON*1

Measures the target signal with a sweep-type spectrum analyzer and
displays the calculated result.

Analyzes the target signal by FFT and displays the calculated result.

Adjacent channel leakage
power measurement

Frequency range
Input level range

Measurement method
Sweep method (all)

Sweep method

(separate)
High speed method

Measurement range

100 MHz to 2.1 GHz

+10 to +40 dBm (Average power during burst): High Power input
—10 to +20 dBm (Average power during burst): Low Power input
—20 to +10 dBm (Average power during burst): Low Power input,
with preamplifier ON*1

Measures the target signal with a sweep-type spectrum analyzer and
displays the calculated result.

Measures the adjacent and next channels with a sweep-type
spectrum analyzer and displays the calculated result.

Measures the power (RMS value) at the adjacent and next channels
after passing through the built-in reception filter and displays the
result.

CW signal input, in High Speed method
50 kHz detuning: 260 dB (PDC)

100 kHz detuning: >65 dB (PDC)

600 kHz detuning: 260 dB (PHS)

900 kHz detuning: 260 dB (PHS)

30 kHz detuning: >30 dB (NADC)

60 kHz detuning: >60 dB (NADC)

90 kHz detuning: >65 dB (NADC)

*1. The preamplifier can be set to ON when main unit option MS8608A-08 is installed.
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Item

Specifications

Remarks

Spurious measurement
Measurement frequency
range
Input level range
(Transmission power)

Measurement method
Sweep method

Spot method

Search method

100 kHz to 7.8 GHz
Except for carrier frequency £50 MHz

+20 to +40 dBm (Average power during burst): High Power input
0 to +20 dBm (Average power during burst): Low Power input

Sweeps the specified frequency range with a spectrum analyzer and
displays the detected peak value. For the power ratio, displays the
calculated ratio to the Tx Power. (Specifications are values
measured when detection mode is set to Average.)

Measures the specified frequency with a spectrum analyzer in time
domain and displays the average value. For the power ratio, displays
the calculated ratio to the Tx Power. (Specifications are values
measured when detection mode is set to Average.)

Sweeps the specified frequency range with a spectrum analyzer,
detects the frequency at the peak value, measures the frequency in
time domain and displays the average value. For the power ratio,
displays the calculated ratio to the Tx Power. (Specifications are
values measured when detection mode is set to Average.)

Electric performance
(IQ input)
Input method
Input impedance
Input level range
Balanced input

Unbalanced input
Measurement items
Modulation accuracy
measurement

Residual EVM

I/Q level measurement
Level measurement

1/Q phase difference
measurement

Balanced/unbalanced selectable
Select between 1 MQ (parallel capacity < 100 pF) and 50 Q2.

Differential voltage range: 0.1 to 1 Vpp (at input connector)
In-phase voltage range: +2.5 V (at input connector)

0.1 to 1Vpp (at input connector)
DC/AC coupling selectable

Modulation accuracy,
method), IQ level

Input level: 20.1V (rms), temperature range 18 to 28 °C

amplitude, occupied bandwidth (FFT

< 0.5% (rms), DC coupling (PDC, NADC) typical value
< 0.7% (rms), DC coupling (PHS) typical value

Measures and displays the I and Q input voltages (rms and
peak-to-peak values).

When CW signal is input to the I and Q input connectors, measures
and displays the phase difference between the I-and Q-phase signals.

*1.

The preamplifier can be set to ON when main unit option MS8608A-08 is installed.




Specifications

MX860905A /4 DQPSK measurement software specifications (for MS8609A)

Item

Specifications

Remarks

Model/unit name

MX860905A /4 DQPSK measurement software (MS8609A)

Purpose

Measures transmission characteristics of the mobile radio unit for
n/4 DQPSK modulation type.

Electric performance
(RF input)

The specifications given below are guaranteed after executing
MS8609A level optimization (executed automatically by pressing a

key).

Modulation/frequency
measurement

Measurement frequency
range

Measurement level
range

Carrier frequency
accuracy

Modulation accuracy
Residual EVM

Origin offset accuracy

Transmission rate
accuracy

Waveform display

50 MHz to 2.1 GHz

—40 to +20 dBm (Average power during burst): With preamplifier
OFF

—60 to +10 dBm (Average power during burst): With preamplifier
ON*1

Input level (average power during burst): >-30 dBm (with
preamplifier OFF), >-40 dBm (with preamplifier ON*1)

* (Reference crystal oscillator accuracy + 10 Hz)

Input level (average power during burst): >-30 dBm (with
preamplifier OFF), >-40 dBm (with preamplifier ON*1)

<0.5% (rms) (PDC, NADC)

<0.7% (rms) (PHS)

Input level (average power during burst): >-30 dBm (with
preamplifier OFF), >—40 dBm (with preamplifier ON*1) for signal
with origin offset —30 dBc

+0.50 dB

Input level (average power during burst): >-30 dBm (with
preamplifier OFF), >—40 dBm (with preamplifier ON*1)

*1 ppm (except Trigger:Wide IF)

Eye pattern

EVM vs. Symbol No.

Phase error vs. Symbol No.

Amplitude error vs. Symbol No.

Constellation

*1.

The preamplifier can be set to ON when main unit option MS8609A-08 is installed.
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Item

Specifications

Remarks

Amplitude measurement
Measurement frequency
range
Measurement level
range

Transmission power
measurement

Measurement range

Accuracy

Power measurement
linearity

50 MHz to 2.1 GHz

—40 to +20 dBm (Average power during burst): With preamplifier
OFF

—60 to +10 dBm (Average power during burst): With preamplifier
ON*1

After level calibration using built-in power meter (executed
automatically by pressing a certain key)

—10 to +20 dBm (Average power during burst): With preamplifier
OFF

—10 to +10 dBm (Average power during burst): With preamplifier
ON*1

+0.40 dB

Input level (average power during burst): >-10 dBm (With
preamplifier OFF), >-20 dBm (With preamplifier ON*1), without
changing the reference level setting after range optimization +0.20
dB (0 to —30 dB)

Power measurement with
carrier OFF

Normal node
measurement range

Wide dynamic range
mode measurement
range

Rising/falling
characteristics

Input level (average power during burst): >-10 dBm (With
preamplifier OFF), >—20 dBm (With preamplifier ON*1)

>65 dB (PDC, NADC)

>60 dB (PHS)

(Compared with average power during burst)

Average power during burst: Comparing to 10mW (Low Power
input)

>90 dB (PDC, NADC)

The measurement limit is determined by average noise level: <-80
dBm (50 MHz to 2.1 GHz).

>80 dB (PHS)

The measurement limit is determined by average noise level: <-70
dBm (50 MHz to 2.1 GHz).

Displays waveform in synchronization with the measured signal
data.

Standard line display available and pass/fail judgment function
provided.

Occupied frequency
bandwidth measurement

Frequency range
Input level range

Measurement method
Sweep method

FFT method

50 MHz to 2.1 GHz

—40 to +20 dBm (Average power during burst): With preamplifier
OFF

—60 to +10 dBm (Average power during burst): With preamplifier
ON*1

Measures the target signal with a sweep-type spectrum analyzer and
displays the calculated result.

Analyzes the target signal by FFT and displays the calculated result.

*1. The preamplifier can be set to ON when main unit option MS8609A-08 is installed.




Specifications

Item

Specifications

Remarks

Adjacent channel leakage
power measurement

Frequency range
Input level range

Measurement method
Sweep method (all)

Sweep method

(separate)
High speed method

Measurement range

100 MHz to 2.1 GHz

—10 to +20 dBm (Average power during burst): With preamplifier
OFF

—20 to +10 dBm (Average power during burst): With preamplifier
ON*1

Measures the target signal with a sweep-type spectrum analyzer and
displays the calculated result.

Measures the adjacent and next channels with a sweep-type
spectrum analyzer and displays the calculated result.

Measures the power (RMS value) at the adjacent and next channels
after passing through the built-in reception filter and displays the
result.

CW signal input, in High Speed method
50 kHz detuning: 260 dB (PDC)

100 kHz detuning: >65 dB (PDC)

600 kHz detuning: 260 dB (PHS)

900 kHz detuning: >60 dB (PHS)

30 kHz detuning: 230 dB (NADC)

60 kHz detuning: 260 dB (NADC)

90 kHz detuning: >65 dB (NADC)

(Ratio of the average power during burst to the adjacent channel
leakage power average value in the burst-ON period)

Spurious measurement
Measurement frequency
range
Input level range
(transmission power)

Measurement method
Sweep method

Spot method

Search method

100 kHz to 12.75 GHz
Except for carrier frequency +50 MHz

0 to +20 dBm (Average power during burst): With preamplifier OFF

Sweeps the specified frequency range with a spectrum analyzer and
displays the detected peak value. For the power ratio, displays the
calculated ratio to the Tx Power. (Specifications are values
measured when detection mode is set to Average.)

Measures the specified frequency with a spectrum analyzer in time
domain and displays the average value. For the power ratio, displays
the calculated ratio to the Tx Power. (Specifications are values
measured when detection mode is set to Average.)

Sweeps the specified frequency range with a spectrum analyzer,
detects the frequency at the peak value, measures the frequency in
time domain and displays the average value. For the power ratio,
displays the calculated ratio to the Tx Power. (Specifications are
values measured when detection mode is set to Average.)

*1. The preamplifier can be set to ON when main unit option MS8609A-08 is installed.
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Item

Specifications

Remarks

Electric performance
(IQ input)
Input method
Input impedance
Input level range
Balanced input

Unbalanced input
Measurement items

Modulation accuracy

measurement

Residual EVM

IQ level measurement
Level measurement

1Q phase difference
measurement

Balanced/unbalanced selectable
Select between 1 MQ (parallel capacity < 100 pF) and 50 Q2.

Differential voltage range: 0.1 to 1 Vpp (at input connector)
In-phase voltage range: £2.5 V (at input connector)

0.1 to 1 Vpp (at input connector)
DC/AC coupling selectable

Modulation accuracy,
method), IQ level

Input level: 20.1V (rms), temperature range 18 to 28°C

amplitude, occupied bandwidth (FFT

< 0.5% (rms), DC coupling (PDC, NADC) typical value
< 0.7% (rms), DC coupling (PHS) typical value

Measures and displays the I and Q input voltages (rms and
peak-to-peak values).

When CW signal is input to the I and Q input connectors, measures
and displays the phase difference between the I- and Q-phase
signals.




Specifications

MX268105A /4 DQPSK measurement software specifications (for MS2681A)

Item

Specifications

Remarks

Model/unit name

MX268105A /4 DQPSK measurement software (MS2681A)

Purpose

Measures transmission characteristics of the mobile radio unit for
n/4 DQPSK modulation type.

Electric performance
(RF input)

The specifications given below are guaranteed after executing
MS2681A level optimization (executed automatically by pressing a

key).

Modulation/frequency
measurement

Measurement frequency
range

Measurement level
range

Carrier frequency
accuracy

Modulation accuracy
Residual EVM

Origin offset accuracy

Transmission rate
accuracy

Waveform display

50 MHz to 2.1 GHz

—40 to +30 dBm (Average power during burst): With preamplifier
OFF

—60 to +10 dBm (Average power during burst): With preamplifier
ON*1

Input level (average power during burst): >-30 dBm (with
preamplifier OFF), >-40 dBm (with preamplifier ON*1)

* (Reference crystal oscillator accuracy + 10 Hz)

Input level (average power during burst): >-30 dBm (with
preamplifier OFF), >—40 dBm (with preamplifier ON*1)

At 10 times average

<0.5% (rms) (PDC, NADC)

<0.7% (rms) (PHS)

Input level (average power during burst): >-30 dBm (with
preamplifier OFF), >—40 dBm (with preamplifier ON*1) for signal
with origin offset —30 dBc

+0.50 dB

Input level (average power during burst): >-30 dBm (with
preamplifier OFF), >—40 dBm (with preamplifier ON*1)

*1 ppm (except Trigger:Wide IF)

Eye pattern

EVM vs. Symbol No.

Phase error vs. Symbol No.

Amplitude error vs. Symbol No.

Constellation

*1.

The preamplifier can be set to ON when main unit option MS2681A-08 is installed.
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Item

Specifications

Remarks

Amplitude measurement
Measurement frequency
range
Measurement level
range

Transmission power
measurement

Measurement range

Accuracy

Power measurement
linearity

50 MHz to 2.1 GHz

—40 to +30 dBm (Average power during burst): With preamplifier
OFF

—60 to +10 dBm (Average power during burst): With preamplifier
ON*1

—10 to +30 dBm (Average power during burst): With preamplifier
OFF

—10 to +10 dBm (Average power during burst): With preamplifier
ON*1

2.0 dB typical

Input level (average power during burst): >-10 dBm (With
preamplifier OFF), >-20 dBm (With preamplifier ON*1), without
changing the reference level setting after range optimization

+0.20 dB (0 to —30 dB)

Power measurement with
carrier OFF

Normal node
measurement range

Wide dynamic range
mode measurement
range

Rising/falling
characteristics

Input level (average power during burst): >-10 dBm (With
preamplifier OFF), >—20 dBm (With preamplifier ON*1)

>65 dB (PDC, NADC)

>60 dB (PHS)

(Compared with average power during burst)

Compared with average power during burst: 10mW

290 dB (PDC, NADC)

The measurement limit is determined by average noise level: <-80
dBm (50 MHz to 2.1 GHz).

>80 dB (PHS)

The measurement limit is determined by average noise level: <-70
dBm (50 MHz to 2.1 GHz).

Displays waveform in synchronization with the measured signal
data.

Standard line display available and pass/fail judgment function
provided.

*1.

The preamplifier can be set to ON when main unit option MS2681A-08 is installed.




Specifications

Item

Specifications

Remarks

Occupied frequency
bandwidth measurement

Frequency range
Input level range

Measurement method
Sweep method

FFT method

50 MHz to 2.1 GHz

—40 to +30 dBm (Average power during burst): With preamplifier
OFF

—60 to +10 dBm (Average power during burst): With preamplifier
ON*1

Measures the target signal with a sweep-type spectrum analyzer and
displays the calculated result.

Analyzes the target signal by FFT and displays the calculated result.

Adjacent channel leakage
power measurement

Frequency range
Input level range

Measurement method
Sweep method (all)

Sweep method

(separate)
High Speed method

Measurement range

100 MHz to 2.1 GHz

—10 to +30 dBm (Average power during burst): With preamplifier
OFF

—20 to +10 dBm (Average power during burst): With preamplifier
ON*1

Measures the target signal with a sweep-type spectrum analyzer and
displays the calculated result.

Measures the adjacent and next channels with a sweep-type
spectrum analyzer and displays the calculated result.

Measures the power (RMS value) at the adjacent and next channels
after passing through the built-in reception filter and displays the
result.

CW signal input, in High Speed method
50 kHz detuning: 260 dB (PDC)

100 kHz detuning: >65 dB (PDC)

600 kHz detuning: 260 dB (PHS)

900 kHz detuning: 260 dB (PHS)

30 kHz detuning: >30 dB (NADC)

60 kHz detuning: >60 dB (NADC)

90 kHz detuning: >65 dB (NADC)

*1. The preamplifier can be set to ON when main unit option MS2681A-08 is installed.
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Item

Specifications

Remarks

Spurious measurement

Measurement frequency

range
Input level range
(transmission power)

Measurement method
Sweep method

Spot method

Search method

100 kHz to 3.0 GHz
Except for carrier frequency £50 MHz

0 to +30 dBm (Average power during burst)

Sweeps the specified frequency range with a spectrum analyzer and
displays the detected peak value. For the power ratio, displays the
calculated ratio to the Tx Power. (Specifications are values
measured when detection mode is set to Average.)

Measures the specified frequency with a spectrum analyzer in time
domain and displays the average value. For the power ratio, displays
the calculated ratio to the Tx Power. (Specifications are values
measured when detection mode is set to Average.)

Sweeps the specified frequency range with a spectrum analyzer,
detects the frequency at the peak value, measures the frequency in
time domain and displays the average value. For the power ratio,
displays the calculated ratio to the Tx Power. (Specifications are
values measured when detection mode is set to Average.)

Electric performance
(IQ input)
Input method

Input impedance
Input level range
Balanced input

Unbalanced input
Measurement items
Modulation accuracy
measurement

Residual EVM

1Q level measurement
Level measurement

1Q phase difference
measurement

This function is available when MS2681A-17 or 18 option is
installed.

When MS2681A-17 is installed: Either Balanced or Unbalanced
When MS2681A-18 is installed: Unbalanced
Select between 1 MQ (parallel capacity < 100 pF) and 50 Q.

Differential voltage range: 0.1 to 1 Vpp (at input connector)
In-phase voltage range: £2.5 V (at input connector)

0.1 to 1 Vpp (at input connector)
DC/AC coupling selectable

Modulation accuracy,
method), IQ level

Input level: 20.1V (rms), temperature range 18 to 28°C

amplitude, occupied bandwidth (FFT

<0.5% (rms), DC coupling (PDC, NADC) typical value
<0.7% (rms), DC coupling (PHS) typical value

Measures and displays the I and Q input voltages (rms and
peak-to-peak values).

When CW signal is input to the I and Q input connectors, measures
and displays the phase difference between the I- and Q-phase
signals.




Specifications

MX268305A /4 DQPSK measurement software specifications (for MS2683A)

Item

Specifications

Remarks

Model/unit name

MX268305A /4 DQPSK measurement software (MS2683A)

Purpose

Measures transmission characteristics of the mobile radio unit for
n/4 DQPSK modulation type.

Electric performance
(RF input)

The specifications given below are guaranteed after executing
MS2683A level optimization (executed automatically by pressing a

key).

Modulation/frequency
measurement

Measurement frequency
range

Measurement level
range

Carrier frequency
accuracy

Modulation accuracy
Residual EVM

Origin offset accuracy

Transmission rate
accuracy

Waveform display

50 MHz to 2.1 GHz

—40 to +30 dBm (Average power during burst): With preamplifier
OFF

—60 to +10 dBm (Average power during burst): With preamplifier
ON*1

Input level (average power during burst): >-30 dBm (with
preamplifier OFF), >-40 dBm (with preamplifier ON*1)

* (Reference crystal oscillator accuracy + 10 Hz)

Input level (average power during burst): >-30 dBm (with
preamplifier OFF), >—40 dBm (with preamplifier ON*1)

At 10 times average

<0.5% (rms) (PDC, NADC)

<0.7% (rms) (PHS)

Input level (average power during burst): >-30 dBm (with
preamplifier OFF), >—40 dBm (with preamplifier ON*1) for signal
with origin offset —30 dBc

+0.50 dB

Input level (average power during burst): >-30 dBm (with
preamplifier OFF), >—40 dBm (with preamplifier ON*1)

*1 ppm (except Trigger:Wide IF)

Eye pattern

EVM vs. Symbol No.

Phase error vs. Symbol No.

Amplitude error vs. Symbol No.

Constellation

*1.

The preamplifier can be set to ON when main unit option MS2683A-08 is installed.
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Item

Specifications

Remarks

Amplitude measurement
Measurement frequency
range
Measurement level
range

Transmission power
measurement

Measurement range

Accuracy

Power measurement
linearity

50 MHz to 2.1 GHz

—40 to +30 dBm (Average power during burst): With preamplifier
OFF

—60 to +10 dBm (Average power during burst): With preamplifier
ON*1

—10 to +30 dBm (Average power during burst): With preamplifier
OFF

—10 to +10 dBm (Average power during burst): With preamplifier
ON*1

2.0 dB typical

Input level (average power during burst): >-10 dBm (With
preamplifier OFF), >-20 dBm (With preamplifier ON*1), without
changing the reference level setting after range optimization

+0.20 dB (0 to —30 dB)

Power measurement with
carrier OFF

Normal node
measurement range

Wide dynamic range
mode measurement
range

Rising/falling
characteristics

Input level (average power during burst): >-10 dBm (With
preamplifier OFF), >—20 dBm (With preamplifier ON*1)

>65 dB (PDC, NADC)

>60 dB (PHS)

(Compared with average power during burst)

Compared with average power during burst: 10mW

290 dB (PDC, NADC)

The measurement limit is determined by average noise level: <-80
dBm (50 MHz to 2.1 GHz).

>80 dB (PHS)

The measurement limit is determined by average noise level: <-70
dBm (50 MHz to 2.1 GHz).

Displays waveform in synchronization with the measured signal
data.

Standard line display available and pass/fail judgment function
provided.

*1.

The preamplifier can be set to ON when main unit option MS2683A-08 is installed.




Specifications

Item

Specifications

Remarks

Occupied frequency
bandwidth measurement

Frequency range
Input level range

Measurement method
Sweep method

FFT method

50 MHz to 2.1 GHz

—40 to +30 dBm (Average power during burst): With preamplifier
OFF

—60 to +10 dBm (Average power during burst): With preamplifier
ON*1

Measures the target signal with a sweep-type spectrum analyzer and
displays the calculated result.

Analyzes the target signal by FFT and displays the calculated result.

Adjacent channel leakage
power measurement

Frequency range
Input level range

Measurement method
Sweep method (all)

Sweep method

(separate)
High Speed method

Measurement range

100 MHz to 2.1 GHz

—10 to +30 dBm (Average power during burst): With preamplifier
OFF

—20 to +10 dBm (Average power during burst): With preamplifier
ON*1

Measures the target signal with a sweep-type spectrum analyzer and
displays the calculated result.

Measures the adjacent and next channels with a sweep-type
spectrum analyzer and displays the calculated result.

Measures the power (RMS value) at the adjacent and next channels
after passing through the built-in reception filter and displays the
result.

CW signal input, in High Speed method
50 kHz detuning: 260 dB (PDC)

100 kHz detuning: >65 dB (PDC)

600 kHz detuning: 260 dB (PHS)

900 kHz detuning: 260 dB (PHS)

30 kHz detuning: >30 dB (NADC)

60 kHz detuning: >60 dB (NADC)

90 kHz detuning: >65 dB (NADC)

*1. The preamplifier can be set to ON when main unit option MS2683A-08 is installed.
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Item

Specifications

Remarks

Spurious measurement

Measurement frequency

range
Input level range
(transmission power)

Measurement method
Sweep method

Spot method

Search method

100 kHz to 7.8 GHz
Except for carrier frequency £50 MHz

0 to +30 dBm (Average power during burst)

Sweeps the specified frequency range with a spectrum analyzer and
displays the detected peak value. For the power ratio, displays the
calculated ratio to the Tx Power. (Specifications are values
measured when detection mode is set to Average.)

Measures the specified frequency with a spectrum analyzer in time
domain and displays the average value. For the power ratio, displays
the calculated ratio to the Tx Power. (Specifications are values
measured when detection mode is set to Average.)

Sweeps the specified frequency range with a spectrum analyzer,
detects the frequency at the peak value, measures the frequency in
time domain and displays the average value. For the power ratio,
displays the calculated ratio to the Tx Power. (Specifications are
values measured when detection mode is set to Average.)

Electric performance
(IQ input)
Input method

Input impedance
Input level range
Balanced input

Unbalanced input
Measurement items
Modulation accuracy
measurement

Residual EVM

1Q level measurement
Level measurement

1Q phase difference
measurement

This function is available when MS2683A-17 or 18 option is
installed.

When MS2683A-17 is installed: Either Balanced or Unbalanced
When MS2683A-18 is installed: Unbalanced
Select between 1 MQ (parallel capacity < 100 pF) and 50 Q.

Differential voltage range: 0.1 to 1 Vpp (at input connector)
In-phase voltage range: £2.5 V (at input connector)

0.1 to 1 Vpp (at input connector)
DC/AC coupling selectable

Modulation accuracy,
method), IQ level

Input level: 20.1V (rms), temperature range 18 to 28°C

amplitude, occupied bandwidth (FFT

<0.5% (rms), DC coupling (PDC, NADC) typical value
<0.7% (rms), DC coupling (PHS) typical value

Measures and displays the I and Q input voltages (rms and
peak-to-peak values).

When CW signal is input to the I and Q input connectors, measures
and displays the phase difference between the I- and Q-phase
signals.




Specifications

MX268705A /4 DQPSK measurement software specifications (for MS2687A/B)

Item

Specifications

Remarks

Model/unit name

MX268705A /4 DQPSK measurement software (MS2687A/B)

Purpose

Measures transmission characteristics of the mobile radio unit for
n/4 DQPSK modulation type.

Electric performance
(RF input)

The specifications given below are guaranteed after executing
MS2687A/B level optimization (executed automatically by pressing
a key).

Modulation/frequency
measurement
Measurement frequency
range
Measurement level
range
Carrier frequency
accuracy
Modulation accuracy
Residual EVM

Origin offset accuracy

Transmission rate
accuracy

Waveform display

50 MHz to 2.1 GHz
—-30 to +30 dBm (Average power during burst)

Input level (average power during burst): >-30 dBm
* (Reference crystal oscillator accuracy + 10 Hz)

Input level (average power during burst): >-30 dBm
At 10 times average

<0.5% (rms) (PDC, NADC)

<0.7% (rms) (PHS)

Input level (average power during burst): >-30 dBm
for signal with origin offset —30 dBc

+0.50 dB

Input level (average power during burst): >-30 dBm
*1 ppm (except Trigger:Wide IF)

Eye pattern

EVM vs. Symbol No.

Phase error vs. Symbol No.

Amplitude error vs. Symbol No.

Constellation
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Item

Specifications

Remarks

Amplitude measurement
Measurement frequency
range
Measurement level
range
Transmission power
measurement

Measurement range
Accuracy

Power measurement
linearity

50 MHz to 2.1 GHz

—-30 to +30 dBm (Average power during burst)

—10 to +30 dBm (Average power during burst)
2.0 dB typical
Input level (average power during burst): >-10 dBm, without

changing the reference level setting after range optimization
+0.20 dB (0 to —30 dB)

Power measurement with
carrier OFF

Normal node
measurement range

Wide dynamic range
mode measurement
range

Rising/falling
characteristics

Input level (average power during burst): >-10 dBm

>65 dB (PDC, NADC)

>60 dB (PHS)

(Compared with average power during burst)

Compared with average power during burst: 10mW

>90 dB (PDC, NADC)

The measurement limit is determined by average noise level: <-80
dBm (50 MHz to 2.1 GHz).

>80 dB (PHS)

The measurement limit is determined by average noise level: <-70
dBm (50 MHz to 2.1 GHz).

Displays waveform in synchronization with the measured signal
data.

Standard line display available and pass/fail judgment function
provided.




Specifications

Item

Specifications

Remarks

Occupied frequency
bandwidth measurement

Frequency range

Input level range

Measurement method
Sweep method

FFT method

50 MHz to 2.1 GHz
—-30 to +30 dBm (Average power during burst)

Measures the target signal with a sweep-type spectrum analyzer and
displays the calculated result.

Analyzes the target signal by FFT and displays the calculated result.

Adjacent channel leakage
power measurement

Frequency range

Input level range

Measurement method
Sweep method (all)

Sweep method

(separate)
High Speed method

Measurement range

100 MHz to 2.1 GHz
—10 to +30 dBm (Average power during burst)

Measures the target signal with a sweep-type spectrum analyzer and
displays the calculated result.

Measures the adjacent and next channels with a sweep-type
spectrum analyzer and displays the calculated result.

Measures the power (RMS value) at the adjacent and next channels
after passing through the built-in reception filter and displays the
result.

CW signal input, in High Speed method
50 kHz detuning: 260 dB (PDC)

100 kHz detuning: >65 dB (PDC)

600 kHz detuning: 260 dB (PHS)

900 kHz detuning: 260 dB (PHS)

30 kHz detuning: >30 dB (NADC)

60 kHz detuning: >60 dB (NADC)

90 kHz detuning: >65 dB (NADC)
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Item

Specifications

Remarks

Spurious measurement
Measurement frequency
range
Input level range
(transmission power)

Measurement method
Sweep method

Spot method

Search method

100 kHz to 12.75 GHz
Except for carrier frequency £50 MHz

0 to +30 dBm (Average power during burst): Low power input

Sweeps the specified frequency range with a spectrum analyzer and
displays the detected peak value. For the power ratio, displays the
calculated ratio to the Tx Power. (Specifications are values
measured when detection mode is set to Average.)

Measures the specified frequency with a spectrum analyzer in time
domain and displays the average value. For the power ratio, displays
the calculated ratio to the Tx Power. (Specifications are values
measured when detection mode is set to Average.)

Sweeps the specified frequency range with a spectrum analyzer,
detects the frequency at the peak value, measures the frequency in
time domain and displays the average value. For the power ratio,
displays the calculated ratio to the Tx Power. (Specifications are
values measured when detection mode is set to Average.)

Electric performance
(IQ input)
Input method
Input impedance
Input level range
Unbalanced input

Measurement items
Modulation accuracy
measurement

Residual EVM

IQ level measurement
Level measurement

1Q phase difference
measurement

This function is available when MS2687A/B-18 option is installed.

Unbalanced
Select between 1 MQ (parallel capacity < 100 pF) and 50 Q2.

0.1 to 1 Vpp (at input connector)

DC/AC coupling selectable

Modulation accuracy, amplitude, occupied bandwidth (FFT
method), IQ level

Input level: 20.1V (rms), temperature range 18 to 28°C

< 0.5% (rms), DC coupling (PDC, NADC) typical value
<0.7% (rms), DC coupling (PHS) typical value

Measures and displays the I and Q input voltages (rms and
peak-to-peak values).

When CW signal is input to the I and Q input connectors, measures
and displays the phase difference between the I- and Q-phase
signals.
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This section describes the front and rear panels, basic operations, how to install the
measurement software, change the measurement system and set the screen colors.

List of Controls on Front and Rear Panels...............c.......... 2-3
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Turning the power ON........cccccoeiiiiiiiiieeee e, 2-13

Selecting itemMS .....cooiiiiiii e 2-13
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21



Section 2 Panel Layout and Operation Overview




List of Controls on Front and Rear Panels

List of Controls on Front and Rear Panels

List of Controls on Front and Rear Panels for MS860x

No. Panel Marking

Description

1 (LCD)

2  Spectrum

3  Tx Tester
4 Config
5 F1 to F6

6  Freq/Ampl

7 Marker
8 System
9  Single
10 Recall

11  Measure

12 HiPower

6.5” color TFT liquid crystal display (LCD). Displays scales, trace
waveforms, parameter settings, measurement values at marker points,
soft-key menus, etc.

Key to set this unit in the ordinary spectrum analyzer mode.

Key to set this unit in the transmitter tester mode for measurement software
execution.

Key to set the interface to GPIB, printer, etc.

Soft keys to select soft-key menus displayed by pressing a panel key.
[More] Key to display the next soft-key menu page.

Section to input data for the frequency and level parameters.
[Freq/Channel] Sets the frequency.

[Span] Sets the frequency span.
[Amplitude] Sets the reference level, etc
[->CF] Sets the peak-level signal frequency displayed on the

screen as the center frequency.

[->RLV] Sets the peak-level value displayed on the screen as the
reference level.

Section to operate the marker function.

[Marker] Sets a marker.
[Multi Mkr] Sets multi-markers. Press this key after pressing the [Shift]
key.

[Peak Search] = Moves the marker to the peak-level point on the screen.

[Marker->] Sets a parameter using the marker value. Press this key
after pressing the [Shift] key.

Key used in transmitter tester mode to switch the measurement system.

Sets the sweep mode.

[Single] Executes single sweep.

[Continuous] Executes continuous sweep.
Press this key after pressing the [Shift] key.
The unit is pre-set to the continuous mode.

Key to execute recall or save.

[Recall] Reads measurement parameters and waveform data from
internal memory or memory card.

[Save] Saves measurement parameters and waveform data to
internal memory or memory card.

Key to measure various items such as frequency, noise, adjacent channel
leakage power, etc. depending on the applications.

Key to set the input connectors. This key is not provided on MS8609A.
[Hi Power] Enables High Power input connector.
[Low Power] Enables Low Power input connector.



Section 2 Panel Layout and Operation Overview

No. Panel Marking Description

13 Display Section to select the trace waveform. An ordinary frequency domain allows
displaying of up to two trace waveforms.

[A, B] Displays the trace-A or trace-B waveform of frequency
domain.

[A/B, A/BG] Displays two waveforms at a time; trace-A and trace-B
waveforms, or trace-A and trace-BG (background
frequency including trace A) waveforms.

[Time] Switches to zero-span mode displaying the time-domain
waveform.

[A/Time] Displays  trace-A  and  time-domain  waveforms
simultaneously.

14  Trig/Gate Key to execute the trigger and gate functions.

[Trig/Gate] Sets the sweep starting trigger and gate (controlling
waveform data write timings) functions.

15 Coupled Function Keys to set the RBW, VBW, sweep time and input attenuator.

16  Entry Section to set numeric data, units and special functions.

[Rotary knob]  Used to move the marker and input data.

[v, A] Used to step up or down the input data.

[Shift] Used to execute a panel function indicated with blue letters.
First press this key, and then press the key indicated with
blue letters.

[BS] Backspace key to correct input errors.

[0to 9, +/-] Keys to enter numeric data.

[GHz, MHz, kHz, Hz]

Keys to set units of frequency, level, time, etc.

[Set] Key to set parameters.

[Cancel] Key to cancel an entry before setting with the [Set] key.

17  Preset Key to reset measurement parameters to their default values.

18 Local Key to place this unit from remote to local mode.

19  Disp On/Off Key to set the LCD On/Off.

20 Copy Key to output the screen hardcopy to the printer or memory card.

21  Stby/On Power switch that is enabled when the Off/On power switch (58) on the rear
panel is On. In Stby mode, pressing and holding this key approximately 1
second turns the power ON. In power On mode, pressing this key
approximately 1 second turns the power Off.

22 RF Input RF input connector.

23  1/Q Input IQ input connectors (I/Q inputs for Unbalance and I/ T or Q/Q input for
Balance).

24 Prove Power Connector to supply 12V for FET probe.

The pin assignments are shown below.

GND  No-connection
—12V  +12V
25 Memory Card Slot for a memory card that saves or loads the waveform data, measurement

parameters, etc.



List of Controls on Front and Rear Panels

No. Panel Marking Description

50 (Fan) Cooling fan to ventilate the internal heat. Leave at least 10-cm clearance
around the fan.

51 10 MHz STD Input and output connectors for an external 10 MHz reference crystal
oscillator. Inputting an external Ref In signal automatically switches the
unit from the internal to external signal mode. (When an external signal is
input, the internal OCXO heater is switched OFF.)

52 IFOUT IF output connector to output band-limited IF signals.

53 Wideband IF Out  IF output connector to output band-unlimited IF signals.

54 Sweep (X) Connector for sweep output (X).

55 Video (Y) Connector to output Y-axis signal in proportion to the video detection signal
output.  This signal is band-limited by the RBW set value and
logarithmically compressed at log scaling.

56 Sweep Status (Z)  Connector to output sweep status (Z).

57 Trig/Gate In (10 V)

Connector to input external trigger/gate signal.

58 Off/On Power switch

59 (Inlet) AC power inlet to connect the attached power cord. It contains a time-lag
fuse.

60 (Ground terminal) Protective ground terminal. To prevent electric shocks, connect this
terminal to ground.

61  Parallel Printer connector

62 VGAOut VGA signal output connector

63 GPIB GPIB interface connector for an external system controller

64 RS-232C RS-232C connector for an external system controller.

65 Ethernet Ethernet 10 Base-T connector for an external system controller.

66 Name plate Indicates the serial number and options of this unit.
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Section 2 Panel Layout and Operation Overview

List of Controls on Front and Rear Panels for MS268x

No. Panel Marking Description

1 (LCD) 6.5” color TFT liquid crystal display (LCD). Displays scales, trace
waveforms, parameter settings, measurement values at marker points,
soft-key menus, etc.

2 Spectrum Key to set this unit in the ordinary spectrum analyzer mode.
3 Signal Analysis Key to set this unit in the spectrum analysis mode for measurement software
execution.
4  Config Key to set the interface to GPIB, printer, etc.
5 FltoF6 Soft keys to select soft-key menus displayed by pressing a panel key.
[More] Key to display the next soft-key menu page.
6  Freq/Ampl Section to input data for the frequency and level parameters.
[Freq/Channel] Sets the frequency.
[Span] Sets the frequency span.
[Amplitude] Sets the reference level, etc
[->CF] Sets the peak-level signal frequency displayed on the
screen as the center frequency.
[->RLV] Sets the peak-level value displayed on the screen as the
reference level.
7  Marker Section to operate the marker function.
[Marker] Sets a marker.
[Multi Mkr] Sets multi-markers. Press this key after pressing the [Shift]
key.
[Peak Search]  Moves the marker to the peak-level point on the screen.
[Marker->] Sets a parameter using the marker value. Press this key
after pressing the [Shift] key.
8  System Key used in transmitter tester mode to switch the measurement system.
9  Single Sets the sweep mode.
[Single] Executes single sweep.

[Continuous] Executes continuous sweep.
Press this key after pressing the [Shift] key.
The unit is pre-set to the continuous mode.
10 Recall Key to execute recall or save.
[Recall] Reads measurement parameters and waveform data from
internal memory or memory card.
[Save] Saves measurement parameters and waveform data to
internal memory or memory card.
11 Measure Key to measure various items such as frequency, noise, adjacent channel
leakage power, etc. depending on the applications.



List of Controls on Front and Rear Panels

No.

Panel Marking

Description

12

13

14
15

16
17
18
19
20

21
22

23

24

Display

Trig/Gate

Coupled Function
Entry

Preset
Local
Disp On/Off

Copy
Stby/On

RF Input

I/Q Input

Prove Power

Memory Card

Section to select the trace waveform. An ordinary frequency domain allows
displaying of up to two trace waveforms.

[A, B] Displays the trace-A or trace-B waveform of frequency
domain.

[A/B, A/BG] Displays two waveforms at a time; trace-A and trace-B
waveforms, or trace-A and trace-BG (background
frequency including trace A) waveforms.

[Time] Switches to zero-span mode displaying the time-domain
waveform.

[A/Time] Displays  trace-A  and  time-domain  waveforms
simultaneously.

Key to execute the trigger and gate functions.

[Trig/Gate] Sets the sweep starting trigger and gate (controlling
waveform data write timings) functions.

Keys to set the RBW, VBW, sweep time and input attenuator.
Section to set numeric data, units and special functions.
[Rotary knob]  Used to move the marker and input data.

[v, A] Used to step up or down the input data.

[Shift] Used to execute a panel function indicated with blue letters.
First press this key, and then press the key indicated with
blue letters.

[BS] Backspace key to correct input errors.
[0to 9, +/-] Keys to enter numeric data.
[GHz, MHz, kHz, Hz]

Keys to set units of frequency, level, time, etc.
[Set] Key to set parameters.
[Cancel] Key to cancel an entry before setting with the [Set] key.
Key to reset measurement parameters to their default values.
Key to place this unit from remote to local mode.
Key to set the LCD On/Off.
Key to output the screen hardcopy to the printer or memory card.
Power switch that is enabled when the Off/On power switch (58) on the rear
panel is On. In Stby mode, pressing and holding this key approximately 1
second turns the power ON. In power On mode, pressing this key
approximately 1 second turns the power Off.
RF input connector.
IQ input connectors (I/Q inputs for Unbalance, and I/ T and Q/Q inputs for
Balance). These connectors are mounted when MS2681A/MS2683A-17 or
18, or MS2687A/B-18 option is installed.
Connector to supply =12V for FET probe.
The pin assignments are shown below.

GND  No-connection

—12V  +12V

Slot for a memory card that saves or loads the waveform data, measurement
parameters, etc.
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No. Panel Marking Description

50 (Fan) Cooling fan to ventilate the internal heat. Leave at least 10-cm clearance
around the fan.

51 10 MHz STD Input and output connectors for an external 10 MHz reference crystal
oscillator. Inputting an external Ref In signal automatically switches the
unit from the internal to external signal mode. (When an external signal is
input, the internal OCXO heater is switched OFF.)

52 IFOUT IF output connector to output band-limited IF signals.

53 Wideband IF Out  IF output connector to output band-unlimited IF signals.

54 Sweep (X) Connector for sweep output (X).

55 Video (Y) Connector to output Y-axis signal in proportion to the video detection signal
output.  This signal is band-limited by the RBW set value and
logarithmically compressed at log scaling.

56 Sweep Status (Z)  Connector to output sweep status (Z).

57 Trig/Gate In (10 V)

Connector to input external trigger/gate signal.

58 Off/On Power switch

59 (Inlet) AC power inlet to connect the attached power cord. It contains a time-lag
fuse.

60 (Ground terminal) Protective ground terminal. To prevent electric shocks, connect this
terminal to ground.

61  Parallel Printer connector

62 VGA Out VGA signal output connector

63 GPIB GPIB interface connector for an external system controller

64 RS-232C RS-232C connector for an external system controller.

65 Ethernet Ethernet 10 Base-T connector for an external system controller.

66 Name plate Indicates the serial number and options of this unit.
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Section 2 Panel Layout and Operation Overview
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Basic Operation

Basic Operation

This section describes basic operations and typical parameter settings.

Turning the power ON

Press the Off/On switch on the rear panel and then press the Stby/On switch on the
front panel for 1 second or more.

To prevent the power from being turned On/Off by
mistake, the power is turned On/Off only after pressing
the Stby/On switch for 1 second or more.

To make full use of the performance of this unit, turn on the Off/On switch on the
rear panel at least 30 minutes before using it (the “Stby” power LED on the front
panel goes on). It pre-heats the internal reference frequency oscillator for stable
unit operation.

Selecting items

Parameters for items indicated by the cursor are changeable.

Some parameters can be set after pressing the related function keys.

Setting an item indicated by the cursor

Move the cursor to the target item using and or the rotary knob in the
Entry section.

Press Set in the Entry section to confirm the item selected.

The parameter setup window opens.

Setting an item indicated by a function label
Press one of the F1 to F6 function keys and the parameter setup window opens.
Some parameters are set only by pressing the function key.
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Section 2 Panel Layout and Operation Overview

Setting parameters

2-14

After selecting an item, the parameters can be set in two ways:

(1) Selecting a parameter from those listed in the window.

(2) Entering a numeric value.

Selecting a parameter from those listed in the window.

Using and or the rotary knob in the Entry section, move the cursor to
the parameter to be selected.

Press Set in the Entry section to confirm selection.

Entering a numeric value

Using the ten-key pad or rotary knob, enter a numeric value.

Press the Unit key or key in the Entry section to confirm the parameter.
The window closes.



Registering the Installation Key

Registering the Installation Key

To install new measurement software in this unit, the installation key for the meas-

urement system must be registered. This section explains how to register the instal-

lation key.

1. Insert the memory card containing the installation key into the memory card

slot.

2.  Press to display the Configuration screen.

3. Press (Maintenance Parameter) to display the Maintenance Parameter

screen.

4.  Press (Installation Permission) to display the Installation Permission

screen shown below.

MS2608H
<< Installation Permission »>

Froduct Information
Product Twpe
Product Model
Serial Mumber
Spectrum Analvzer Type

: Digital Mobile Radio Tx Tester
: [M58668A

% % 5 55155155 5 5]

=€

Maintenance

Save
Base Cal

The System which is possible to be installed

System
FPermit

' A L-COMA
MREEESE2A GSM

Back
SCreen

5.  Press (System Permit).

6. The new measurement software is registered in the Permission table.

7. Press (Save Base Cal).

Note:

Performing Step 5 causes the installation key to be registered in the table, but

it is not recorded in internal memory before performing Step 7. The installa-

tion key becomes active only after it is recorded in internal memory.
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Section 2 Panel Layout and Operation Overview

Installing Core Module Software

This section describes how to install new Core Module software in this unit.

1. Insert the memory card containing the new Core Module software into the
memory card slot.

2. Press to display the Configuration screen.

3.  Press (System Install) to display the Install System screen shown below.

MSEEESA Sustem install
<¢ Install Swstem >>
Froduct Information
Froduct Twpe : Digital Mobile Radio Tx Tester Systemn
Froduct Model : M586838A [nstall
Serial Number ER %% 1 11 51 %5 1
Spectrun Analyzer Twpe @ 80Hz Charge
Trstall System Memory Card IngtatLed
Systen Revision Systen Revision y3tenm
i L-COMA ] v 1.0 Change
[M-S6E3H2A G5M MASER2a1A  W-COMA W20 Memory
[M-S6E3H2A G5M Card
Core Module
System Revision
SPECTELM ANALYZER 1.7
MATH 1.7 Core
IFL 1.2 Module
D=P(CORE) 1.7 Install
Back
Step Up key : Previous Page / Step Down key : Hext Page Screen

Press (Core Module Install).
The confirmation window opens. Using the rotary knob, move the cursor to Yes.
Press Set in the Entry section to start installation.

After installation, turn the power OFF according to the message displayed.

Turn the power ON while pressing . Continue pressing

until beeping starts, that is, approximately 5 seconds.

Sl A
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Installing Measurement Software

Installing Measurement Software

This section explains how to install the measurement software required to use this
unit in transmitter tester mode (MS860x)/signal analysis mode (MS268x).

1. Insert the memory card containing the measurement software to the memory

card slot.

2. Press to display the Configuration screen.

3.  Press (System Install) to display the Install System screen shown below.

M=8668H Su=tem install
<< Install System »>
Froduct Information
Froduct Type : Digital Mobile Radio Tx Tester System
Froduct Model : MSBEE8A Install
Serial MNumber 1 PEREHRREEEAE
Spectrum Analvzer Twpe @ BEHz Change
Ihstall System Memory Card Installed
System Revision | | Swstem Revision Syste
LI-COMA Y 2.0 Y 1.0 Charge
[MHEEESE2A G5 Wol1.8| MweeEsaln W-COMA Wo2.0 Memory
MHEEESE2A 35M Wo1.8 Card
Core Todule
System Fevision
SPECTRUM ANALYZER 1.7
MAIN 1.7 Core
IPL 1.2 Module
D=P(CORED 1.7 Install
Back
Step Up key @ Prewious Fage / Step Down key @ Next Page Screen

4.  Press (Change Installed System) to activate the Install System box.

W

Using the rotary knob, select the installation destination for the new measure-
ment software.

Press (Change Memory Card) to activate the Memory Card box.
Using the rotary knob, select the new measurement system.

Press (System Install) to install the new system.

o ® =2

The confirmation window opens. Using the rotary knob, move the cursor to Yes.

10. Press Set in the Entry section to start installation.
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Changing the Measurement System

When there are multiple measurement software systems (optional) registered to use
this unit in transmitter tester mode (MS860x)/signal analysis mode (MS268x), select
the measurement system to be used in the procedure described in this section.

When there is only one measurement software registered, the procedure described in

this section cannot be performed.

I.  Press (MS860x) / (Signal Analysis] (MS268x) to display the

measurement system screen.

2. Press to display System Change function labels shown below.

HSSB@SH Sup=ztem Change
<< Setup Common Parameter (LW-COMAY >>
[rieut MHEEEEE 1A
Terminal : [ LW-COMA
Reference Level B Offset [ 390.88dBm] [ B, 8608 1 YV 2.8
Frequency
Channel & Freguency [ 96RECH] = [ 1920, 800666EMHz ]

Chanrel Spacing L0 B.200000MHz ] Ireogsan
Signal V1.0
Measuring Object : [Up Link 1 =

Filter : [Filteringl
MWEERER2A
syrichronizat ion G=M
Scrambling Code Swnc. B Number @ [Long 1 = [B000@5] Yo1.8
Spreading Factor : [OPCCH] = (256)
Channelization Codes Humber E R B
Spreading Factor for OFDCH [ 64]
Trigger : [Fres Run ]
Irput  : High Pre Apl  : OFf return
Ch : 9EGECH  Lewel 30.00dBm  Power Cal @ Off
Freg @ 1920.000008MHz  Offset B.08d8  Correction : Off II

The installed measurement systems are listed at the function labels.
Press the function key to set the desired measurement system.

Changing of the measurement system is started.

AN

When the measurement system is changed, a new system screen appears.

Measurement systems not listed at function labels cannot be selected. For proce-
dures in installing a new measurement system, refer to “Installing Measurement

Software.”
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Setting Screen Colors

Setting Screen Colors

This section explains how to set screen colors.
Screen colors can be selected from the four predetermined color patterns or a
user-defined one.

Pressing [ Shift ] + [ 3 ] (Color) causes the following function labels to appear.

Select the desired color pattern.

. (Color Pattern 1): Sets Color Pattern 1 (default color pattern set before
shipment).

. (Color Pattern 2): Sets Color Pattern 2.

. (Color Pattern 3): Sets Color Pattern 3.

. (Color Pattern 4): Sets Color Pattern 4.

. (Define User Color): Sets the user-defined color pattern.

Setting a user-defined color pattern

Pressing (Define User Color) changes the screen colors to the user-defined

color pattern and displays the function labels shown below.

o (Copy Color Ptn from): Displays the function labels to select Color Patterns
1 to 4 as the base colors for setting the user-defined color pattern.

o (Select Item): Selects the item for which the display color is to be set.

(Red): Sets the intensity of red for the item selected by Select Item.

(Green): Sets the intensity of green for the item selected by Select Item.

(Blue): Sets the intensity of blue for the item selected by Select Item.
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Section 3 Measurement

This section explains parameters and how to set them from a screen.

Setting Measurement Parameters............ccccceiveeiiieenns 3-4
Signal input terminals (Terminal) ............ccccoeeeeeeenns 3-5
RF input level (Reference Level) ... 3-6
Level offset factor (Level Offset).......cccccceeeeeeiinnnneenn. 3-6
Channel and frequency (Channel & Frequency)....... 3-7
Target system (Target System) .......cccccoeveeiveiiinnennn. 3-8
Multi Carrier (Multi Carrier)........ccoccevrieieinieee e, 3-8
Target physical channel (Measuring Object) ............ 3-9
Symbol rate (Symbol Rate).........cccoceeiiiiiiien, 3-10
Analysis range (Analysis Start & Length).................. 3-11
Frame length (Frame Length) .........cccoociieeiiiiiininn. 3-12
Full- and half-rates ..........cccoocieiiiiiieeee e, 3-12
Basic frame and sub frame ...............ccoccc 3-13
Filter (Filter & Rolloff Factor)..........cccovveeveeiiiiiiine. 3-13
Synchronization mode (Sync Word) .........cccccovveeeene 3-14
Trigger (THGQEr) .uuueeiee i 3-16
Changing symbol timing (Symbol Timing) ............... 3-17
Frequency characteristics correction data table
(COrrection) ......ceeiiiiiee e 3-18
Preamplifier (Pre AmpL)....ccooeeeveiiiiiceeee e, 3-18

Measuring Modulation ACCuracy..........cccccceeeiniiieennienennnnen. 3-19
Explanation of measurement results......................... 3-19
Changing waveform display format (Trace Format) . 3-21
Averaging (Storage Mode)..........ccccvvveveieeiiiccirienne. 3-22
Changing constellation display (Scale Mode)............ 3-23
Changing EVM error waveform scale
(Vertical Scale).......c.eeeeiiiiieiiiiiiiiciiee e 3-25
Displaying Mmarker .............uueveevevimeeeeeeiieieeeeeeeeeeeenenenns 3-25
Measuring transmission rate ............cccocceeeiiieeeenee 3-25
Defining modulation accuracy..........ccccccceeeeeeeeinnneee. 3-26
Optimizing measurement range (Adjust Range)....... 3-27
Power calibration function (Power Calibration)......... 3-27
Power calibration function
(Multi Carr. Power Calibration)............ccccoveeeieeiiinns 3-28
Setting Burst Threshold Level ..........cccccoviiiiininneen, 3-28
Setting Judge Signal Abnormal.........cccc.coeccviiieneeennn. 3-28

Measuring Transmission POWET ..........cccccceveiiiiieeiiiieeeeen, 3-29
Explanation of measurement results......................... 3-29
Measuring Transmission TimiNg ..........ccccevvieeenninen. 3-31
Displaying Marker .............ueeevevveemeereeeeeeeeeeeeeeeeeeeeenenns 3-32
Changing waveform display range (Window) ........... 3-32
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Section 3 Measurement

Averaging (Storage Mode) ..........cccoeccuvvieireeee i, 3-33
Expanding measurement dynamic range
(Wide Dynamic Range) .........cccccvvveveeeeiiicciiiieeee e, 3-34
Setting relative/absolute display of waveform
(Level REL/ADS.) ... 3-34
Setting a template (Setup Template)..............c.......... 3-35
Setting Filter TYpe ....cvvveeeieeeeeeeeeee e 3-35
Measuring Occupied Frequency Bandwidth ....................... 3-39
Explanation of measurement results........................ 3-39
Averaging (Storage Mode) ..........cccoceviiiiiiiniiene e 3-41
SWEEP TIME..oiiiiieiiicieeee e 3-42
Measuring Adjacent Channel Leakage Power..................... 3-43
Measuring in high-speed method...............cccceeennn. 3-43
Measuring in Sweep method ..........cccoovieeiiiiceee, 3-45
Displaying marker........cccooooiiiiiiiiiieeeceeeeeeeeeeeeeee e, 3-46
Changing measurement value unit (Unit)................. 3-47
Averaging (Storage Mode) ..........cccoeccvvvieiieeee i, 3-48
SWEEP TIME ..o 3-49
Measuring SPUMOUS ......eevieeeieeiiiiieieeeeeeeeirere e e e e e e e e snrnaeeeae s 3-50
Explanation of measurement results......................... 3-50
Selecting measurement method (Spurious Mode).... 3-52
Selecting screen display (View Select) ..................... 3-52
Changing measurement value unit (Unit).................. 3-52
Setting preselector mode (Preselector)..................... 3-53
Setting detection mode (Detection)..........ccccceeeeennnes 3-53
Selecting Ref Power (Ref Power)........ccccoeeiiiiees 3-54
Setting frequency table for spot method.................... 3-55
Setting sweep table for Search/Sweep method ........ 3-57
Setting frequency and sweep tables in details........... 3-59
Power Meter ... ..o 3-61
Explanation of measurement results......................... 3-61
Calibrating zero-point (Zero Set) ........cccocceeeiriiieeens 3-62
Using relative-value display (Set Relative)................ 3-62
Setting measurement range
(Range Up/Range Down) ........ccceveveeeiiiiciiieeiee e 3-62
Measuring 1Q Level ... 3-63
Explanation of measurement results......................... 3-63
Averaging (Storage Mode) ..........cccocevriiiiiiniiene e, 3-64
Changing measurement value unit (Unit).................. 3-65
Saving and Reading Setup Parameters...........c.ccccceeviiieee 3-66
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Section 3 Measurement

Setting Measurement Parameters

This section describes how to set measurement parameters such as input terminals

and frequencies necessary for measurement.

Set the measurement parameters from the Setup Common Parameter screen.

To display this screen, press (MS860x) / [Signal Analysis |

(MS268x).

(If a measurement screen appears, press .)

The Setup Common Parameter screen is shown below.

MSB608A
< Setup Parameter (x/4DOPSK) >>
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Signal input terminals (Terminal)

Select the terminal for inputting a signal from the Device Under Test (DUT).

1. Using and or the rotary knob in the Entry section, move the cur-
sor to the Terminal item.

2. Press in the Entry section.

3.  The selection window opens.

4. Using and or the rotary knob, move the cursor to the item to be
selected.

5.  Press .

When setup is completed, the set terminal appears in the Terminal item [ ].

Available terminals are as follows:

e RF: Selects the RF input terminal.
For MS8608A, High Power or Low Power input can be selected. High Power or

Low Power input can be switched as follows:

Setting High Power input: Press .
Setting Low Power input: Press while pressing .
e 1Q-DC: Selects the 1Q input terminal.
Of the IQ input terminals, the one grouped and marked as Unbalance is used.
This terminal is connected to the internal circuit by DC coupling.
e IQ-AC: Selects the IQ input terminal.
Of the IQ input terminals, the one grouped and marked as Unbalance is used.
This terminal is connected to the internal circuit by AC coupling.
e [Q-Balance: Selects the 1Q input terminal.
I/T and Q/Q are used for inputting differential signals.

When IQ input is selected, the Impedance item is displayed on the right, allowing se-
lection of 50 Q or 1 MQ as the input impedance. Select the impedance appropriate to
the DUT output impedance.

For MS268x, IQ-DC, IQ-AC and IQ-balance inputs are available when option 17 or
18 is installed.
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RF input level (Reference Level)

Set the RF signal level input from the DUT.

1. Using and or the rotary knob in the Entry section, move the cur-
sor to the Reference Level item.

2. Press or enter the desired RF input level using the ten-key pad.

3. The setup window opens.

4.  Using and , the rotary knob or ten-key pad in the Entry section,
enter a numeric value.

5.  Press .

When setup is completed, the set level appears in the Reference Level item [ .

When the IQ input terminal has been selected, this item will not appear.
This value is changed to the optimum value by using the Adjust Range function from

the measurement screen.

Level offset factor (Level Offset)
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Set the user-defined level correction factor.

1.  Using and or the rotary knob in the Entry section, move the cur-
sor to the Offset item.

2. Press or enter the level correction factor using the ten-key pad.

3. The setup window opens.

4. Using and , the rotary knob or ten-key pad in the Entry section,
enter a numeric value.

5. Press Set].

When setup is completed, the set level correction factor appears in the Offset item [ ].

The displayed RF level measurement results are calculated with the following ex-

pression:

Measurement value displayed = Measurement value + Offset
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Example:

When a 20 dB amplifier is inserted between the DUT and this unit, the correc-
tion factor for obtaining the measurement result at the DUT output terminal is
—-20 dB.

When a 10 dB attenuator is inserted between the DUT and this unit, the cor-
rection factor for obtaining the measurement result at the DUT output terminal
is +10 dB.

When the IQ input terminal has been selected, this item will not appear.

Channel and frequency (Channel & Frequency)

Set the signal frequency from the DUT.

1.

Using and or the rotary knob in the Entry section, move the cur-
sor to the Channel or Frequency item.

Press or enter the desired numeric value using the ten-key pad.

The setup window appears.

Using and , the rotary knob or ten-key pad in the Entry section,
enter a numeric value.

Press .

When setup is completed, the set value appears in the set item [ ].

In the Channel Spacing item, set the frequency interval for the channel. The setup

procedure is the same as that for frequency.

When the channel is changed, the frequency also changes depending on the fre-

quency interval. But, note that changing the frequency does not cause the channel to

be changed. Therefore, when associating a frequency with a channel, first set the

channel and then set the frequency.

When the IQ input terminal has been selected, this item will not appear.
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Target system (Target System)

Set the target system for measurement.

1. Using and or the rotary knob in the Entry section, move the cur-
sor to the Target System item.

2. Press in the Entry section.

3. The selection window opens.

4.  Using and or the rotary knob, move the cursor to the item to be
selected.

5.  Press .

When setup is completed, the set system appears in the Target System item [ ].
Available selections are given below.

/4 DQPSK: Allows changing various parameters such as Symbol Rate and
analysis length, etc.

e PDC: Sets various parameters for PDC.

e PHS: Sets various parameters for PHS.

e NADC: Sets various parameters for NADC.

e STD-39, T79: Sets various parameters for RCR STD-39 and ARIB STD-T79.

e STD-T61: Sets various parameters for ARIB STD-T61 verl.0.

e STD-T61 vl.1:  Sets various parameters for ARIB STD-T61 verl.1.

Multi Carrier (Multi Carrier)
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Set the measured signal to a multi-carrier or a single carrier.
Valid only when Target System is set to PDC or PHS.

1. Using and or the rotary knob in the Entry section, move the cur-
sor to the Multi Carrier item.

2. Press in the Entry section.

3. The selection window opens.

4.  Using and or the rotary knob, move the cursor to the item to be
selected.

5.  Press .

When setup is completed, the set system appears in the Multi Carrier item [ ].
Available selections are ON/OFF.

e ON: Measures multi Carrier signal.

e OFF: Measures single Carrier signal..
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Target physical channel (Measuring Object)

Set the measuring object and physical channel.

1. Using and or the rotary knob in the Entry section, move the cur-
sor to the Measuring Object item.

2. Press in the Entry section.

3.  The selection window opens.

4. Using and or the rotary knob, move the cursor to the item to be
selected.

5.  Press .

When setup is completed, the measuring object appears in the Measuring Object item

[].

Available selections are given below.

When Target System is /4 DQPSK
e Burst: Measures burst wave.

e Continuous: Measures continuous wave.

When Target System is PDC

e MS-TCH: Measures the mobile station communication channel.

e MS-CCH: Measures the mobile station control channel.

e MS-SYNC: Measures the mobile station synchronous burst.

When MS-*** is selected, a signal containing one burst in one frame is to be meas-
ured.

e BS-CH: Measures the base station communication and control channels.

e BS-SYNC: Measures the base station synchronous burst.

When BS-*** is selected, a continuous signal is to be measured.

When Target System is PHS

e PS-TCH: Measures the mobile station communication channel.

e PS-SYNC:  Measures the mobile station synchronous burst and control channel.
e CS-TCH: Measures the base station communication channel.

e CS-SYNC: Measures the base station synchronous burst and control channel.

e Continuous: Measures continuous wave.

When an item other than Continuous is selected, a signal containing one burst in one

frame is to be measured.
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When Target System is NADC

e Mobile: Measures the mobile station communication channel.

o Shortened Burst:
Measures the mobile station shortened burst.

e Base: Measures the base station communication channel.
When Mobile or Shortened Burst is selected, a signal containing
one burst in one frame is to be measured.

When Base is selected, continuous wave is to be measured.

When Target System is STD-39, T79

e MS-TCH: Measures the communication channel for mobile stations.

e MS-CCH: Measures the control channel for mobile stations.

e MS-SYNC: Measures the synchronous burst for mobile stations.

When MS-#** is selected, signals with one burst in one frame are to be measured.

e BS-CH: Measures the communication/control channels for the base station.

e BS-SYNC: Measures the synchronous burst for the base station.

When BS-*** is selected, continuous waves are to be measured.

e DC-CH: Measures the communication/control channels for direct
communication.

e DC-SYNC: Measures the synchronous burst for direct communication.

When DC-*** is selected, signals with one burst in one frame are to be measured.

When Target System is STD-T61
e SC: Measures communication channel.

e SB: Measures synchronous bursts.

When Target System is STD-T61v1.1

e SC (Burst): Measures burst communication channel.

e SC (Continuous): Measures continuous communication channel.
e MC (Burst): Measures burst multipurpose channel.

o MC (Continuous):Measures continuous multipurpose channel.

Symbol rate (Symbol Rate)
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Set the symbol rate of the signal to be measured.

When Target System is other than /4 DQPSK, this item has a fixed value.

1.  Using and or the rotary knob in the Entry section, move the cur-
sor to the Symbol Rate item.

2. Press or enter a numeric value using the ten-key pad.

3. The setup window opens.
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4.

5.

Using and , the rotary knob or the ten-key pad in the Entry section,
enter a numeric value.

Press .

When setup is completed, the set symbol rate appears in the Symbol Rate item [ ].

Analysis range (Analysis Start & Length)

Set the waveform range to be analyzed.
When Target System is other than /4 DQPSK, this item has a fixed value.

Setting analysis starting position

1.

Using and or the rotary knob in the Entry section, move the cur-
sor to the item on the left side of the Analysis Start & Length item.

Press or enter a numeric value using the ten-key pad.

The setup window opens.

Using and , the rotary knob or the ten-key pad in the Entry section,
enter a numeric value.

Press .

When setup is completed, the set analysis starting position appears in [ ] on the left

side of the Symbol Rate item.

Setting analysis length

1.

Using and or the rotary knob in the Entry section, move the cur-
sor to the item on the right side of the Analysis Start & Length item.

Press or enter a numeric value using the ten-key pad.

The setup window opens.

Using and , the rotary knob or the ten-key pad in the Entry section,
enter a numeric value.

Press .

When setup is completed, the set analysis length appears in [ ] on the right side of the
Analysis Start & Length.
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Frame length (Frame Length)

Set the frame length of the signal to be measured.
When Target System is other than n/4 DQPSK, this item has a fixed value.

1.  Using and or the rotary knob in the Entry section, move the cur-
sor to the Frame Length item.

2. Press or enter a numeric value using the ten-key pad.

3. The setup window opens.

4. Using and , the rotary knob or the ten-key pad in the Entry section,
enter a numeric value.

5. Press Set].

When setup is completed, the set frame length appears in the Frame Length item [ ].

Full- and half-rates
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Set the full- and half-rates.
This item is available when Target System is PDC or NADC.

1. Using and or the rotary knob in the Entry section, move the cur-
sor to the item on the right side of the Frame Length item.

2. Press in the Entry section.

3. The selection window opens.

4.  Using and or the rotary knob, move the cursor to the item to be
set.

5. Press .

When setup is completed, the set value appears in [ ].
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Basic frame and sub frame

Set the basic frame and sub frame.
This item is available when Target System is STD-T61v1.1.

1. Using and or the rotary knob in the Entry section, move the cur-
sor to the item on the right side of the Frame Length item.

2. Press in the Entry section.

3. The selection window opens.

4. Using and or the rotary knob, move the cursor to the item to be
set.

5. Press [Set].

When setup is completed, the set value appears in [ ].

Filter (Filter & Rolloff Factor)

Set the type of the (reception) filter that passes the signal from the DUT.

1. Using and or the rotary knob in the Entry section, move the cur-
sor to the Filter item.

2. Press in the Entry section.
3. The selection window opens.

4. Using and or the rotary knob, move the cursor to the item to be
selected.

5. Press [Set].

When setup is completed, the set filter appears in the Filter item [ ].

Available selections are given below.

e Root-Nyquist: Analyzes the signal after it has passed through the root-Nyquist
filter. Select this item to analyze an ordinary RF signal.

e Nyquist: Analyzes the signal after it has passed through the Nyquist filter.

When Target System is /4 DQPSK, the filter roll-off factor is settable. When Target
System is other than n/4 DQPSK, this item has a fixed value.
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Synchronization mode (Sync Word)
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Set using a synchronous word, amplitude change or user-specific pattern to detect
and position a signal from the DUT.

1.  Using and or the rotary knob in the Entry section, move the cur-
sor to the Pattern item.

2. Press in the Entry section.

3. The selection window opens.

4.  Using and or the rotary knob, move the cursor to the item to be
selected.

5. Press Set].

When setup is completed, the set pattern appears in the Pattern item [ ].
Available selections are given below.

e Not: Uses an amplitude change to detect or position the signal to be
measured.

o User: Uses a user-defined pattern to detect or position the signal to be
measured.

e Others: Uses the set pattern to detect or position the signal to be measured.

Setting user pattern:
(1) Set the user-defined pattern data length.

e Set in the User Pattern Length item.
e Set the pattern data length in symbols.

(2) Set the user-defined pattern data length.

e Set in the User Bit Length item.
o Set the pattern data in hexadecimal.

(3) Set the user-defined pattern starting position.

e Set in start point item.
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Supplement:
When the Target System is set to STD-39, T71 and the Measuring Object is
set to MS-TCH or BS-CH, the bit-inverted patterns are also subjected to syn-
chronous word while “S1/S5”, “S2/S6, “S3/S7” or “S4/S8” is selected.

When the Target System is set to STD-39, T71 and the Measuring Object is
set to DC-CH, the bit-inverted patterns are also subjected to synchronous
word while “S9/S10”, “S1/S11”, “S6/S7”, “S2/S8”, “S4/S5” or “S12/S3” is
selected.

When the Target System is set to STD-61 and the Measuring Object is set to
SC, the bit-inverted patterns are also subjected to synchronous word while
“S2R/S1R” is selected.
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Trigger (Trigger)

Set trigger mode.
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Setting trigger mode

1.

Using and or the rotary knob in the Entry section, move the cur-
sor to the Trigger item.

Press in the Entry section.

The selection window opens.

Using and or the rotary knob, move the cursor to the item to be
selected.

Press .

When setup is completed, the set trigger mode appears in the Trigger item [ ].

e Free Run: Measures the signal detected in the internal timing.
e Wide IF: Starts measurement with Wide IF Video Trigger.

e External: Measures the first signal detected after receiving a trigger signal from

Trig/Gate In on the rear panel.

The edge and delay of the trigger signal must be set when Wide IF or External is se-

lected as trigger mode. The trigger level must also be set for Wide IF.

Setting trigger edge

1.

Using and or the rotary knob in the Entry section, move the cur-
sor to the Trigger Edge item.

Press in the Entry section.

The selection window opens.

Using and or the rotary knob, move the cursor to the item to be
selected.

Press .

When setup is completed, the set result appears in the Trigger Edge item [ ].

e Rise: Synchronizing with the trigger signal (pulse signal) rising edge.

e Fall: Synchronizing with the trigger signal (pulse signal) falling edge.
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Setting trigger delay

1. Using and or the rotary knob in the Entry section, move the cur-
sor to the Trigger Delay item.

2. Press or enter the desired numeric value using the ten-key pad.

3. The setup window opens.

4. Using and , the rotary knob or ten-key pad in the Entry section,
enter a numeric value.

5.  Press .

When setup is completed, the set delay value appears in the Trigger Delay item [ ].

Setting trigger level

1. Press Entry keys or turn the rotary knob to move the cursor to
“Trigger Level” item.

2. Press Entry key.

3. A selection window opens.

4.  Press Entry keys or turn the rotary knob to move the cursor to the
item you wish to select.

5.  Press .

When setup is completed, the set trigger level appears in square brackets [] at the
right of the “Trigger Level” line.

e Low: Sets the starting trigger measurement level to Low.

e Middle: Sets the starting trigger measurement level to Middle

e High:  Sets the starting trigger measurement level to Low

Changing symbol timing (Symbol Timing)

Change the internal symbol timing of this unit.

1. Using and or the rotary knob in the Entry section, move the cur-
sor to the Symbol Timing item.

2. Press or enter a numeric value using the ten-key pad.

3. The setup window opens.

4. Using and , the rotary knob or the ten-key pad in the Entry section,
enter a numeric value.

5.  Press .

When setup is completed, the set value appears in the Symbol Timing item [ ].
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Frequency characteristics correction data table (Correction)

When correcting frequency-dependent values such as the characteristics or loss of the
cable connecting the DUT and transmitter tester, save the correction factors in the
transmitter tester internal memory. These can then be added to the measurement
values before they are displayed.

By using this function, the required measurement values can be displayed directly on

the transmitter tester.

For procedures on saving the frequency characteristics correction factors in transmit-
ter tester/spectrum analyzer internal memory, refer to “MS8608 A/MS8609A Digital
Mobile Radio Transmitter Tester Operation Manual, Vol. 2 (on Spectrum Analyzer
Function)” or “MS268x Spectrum Analyzer Operation Manual, Vol. 2 (Detailed Op-
erating Instructions)”.

The transmitter tester/spectrum analyzer internal memory can store five tables of cor-
rection factors.
The procedure for selecting one of five correction factor tables is given below.

Selecting correction factor table
1. Press | Amplitude | to display the Amplitude function label.

2. Press (Correction) to open the correction factor table selection window.

3. Using and or the rotary knob in the Entry section, move the cur-
sor to the correction factor table to be selected.

4. Press .

When setup is completed, the selected correction factor table appears in the Correc-

tion display area in the lower-right part of the screen.

Preamplifier (Pre Ampl.)
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This function is available when main unit option MS8608A-08/MS8609A-08/
MS2681A-08/MS2683A-08 is installed.

Setting preamplifier

1. Press | Amplitude | to display the Amplitude function label.

2. Press (Pre Ampl.) to switch alternately between On and Off.

When setup is completed, On or Off appears in the Ampl display area in the
lower-right part of the screen.
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Measuring Modulation Accuracy

On the Setup Common Parameter screen, pressing (Modulation Analysis)
brings up the modulation accuracy measurement screen.

This section describes the measurement results displayed on the Modulation Analysis
screen (modulation accuracy measurement), parameter settings and operation precau-

tions.

Explanation of measurement results

This section explains the measurement results displayed on the Modulation Analysis

screen (modulation accuracy measurement). To start the measurement, press
(Adjust Range) to optimize the level settings inside the measurement unit. For range
optimization (Adjust Range), refer to “Optimizing Measurement Range (Adjust

Range).”

Modulation accuracy measurement results
The screen given below appears when Non is selected for Trace Format. To set Trace
Format, refer to “Changing Waveform Display Format (Trace Format).”

SEEHEA Hodulation
<< Modulation Pralysis (xA4DOPSK) >» Measure : Single finalysis
Storage @ MHormal ¥
Trace 1 Man
Freqguency Trace
Carrier Freguency : 948,825 U8 7 MHz Format
Carrier Freguency Error : B.008 7 kHz "
B.0981 pem
. Storage
Modulation
RMS EWHM : B.63 % (rms) Mode
First 18 Symbols EMS EVM : B.58 ¥ (rms) *
Feak EWM : 1.66 %
Masnitude Error : B.39 ¥ (rms) Scale
Fhase Error : B.28 deg. (rms) Mode
Origin Offset : -43.09 dB
Droop Factor : 8,008 1 dB/svmbol Bit Rate
Measuire
B ot
DATA (Bit Rate Measurs "OM" Only)
Bit Rate : 41,999 995 & kbps
EBit Rate Error : —@.1 ppm Adjust
Farge
, Back
Imput @ High Fre Amgl : Off
Ch ICH Lewvel : —6.80cBm Power Cal : Dff screen
Freq : 948, 825000MHz. Offset - B.08d8  Correction : Off 2
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Frequency

(1)

2)

Carrier Frequency
Shows the measured signal frequency obtained by the phase locus method in
MHz.

Carrier Frequency Error
Shows errors in the above carrier frequency from the set frequency in kHz and
ppm.

Modulation

(1

2

3)

(4)

)

(6)

(7

RMS EVM

Shows the root mean square (RMS) value for the vector error (Error Vector
Magnitude in %) of the measured signal.

First 10 Symbols RMS EVM

Shows the RMS value for the vector error (Error Vector Magnitude in %) for 10
symbols from the analysis starting position of the measured signal.

Peak EVM

Shows the maximum vector error value (in %) of the measured signal.
Magnitude Error

Shows the RMS value of the amplitude error (in %) for the measured signal.
Phase Error

Shows the RMS value of phase error (in degrees) for the measured signal.
Origin Offset

Shows the measured signal origin offset (carrier leakage component) in dB.

Droop Factor
Shows the measured signal droop factor in dB/symbol.

The following measurement results appear when Bit Rate Measure is On: Data

(1)

2

Bit Rate

Shows the measured signal transmission rate in kbps.

Bit Rate Error

Shows the measured signal transmission rate error in ppm.

The measurement results given are obtained by analyzing the range set by Analysis

Start and Length on the Setup Common Parameter screen.
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Changing waveform display format (Trace Format)

This section describes how to change the waveform display format.

Selecting display format
1. Press (Trace Format) on the Modulation Analysis screen.

2. The format selection window opens.

3. Using and or the rotary knob in the Entry section, move the cur-
sor to the item to be selected.

4.  Press .

When setup is completed, the displayed waveform changes and the selected format
appears in the Trace display area in the upper-right part of the screen. Available for-

mats are listed below.

e Non: Shows only numeric results.

¢ Constellation: Shows the constellation.

e Eye Diagram: Shows the eye diagram.

e EVM: Shows EVM vs. symbols.

e Phase Error: Shows phase error vs. symbols.

e Magnitude Error: Shows amplitude error vs. symbols.

158662A Hodulstion 58688A Modul ation
<< Modulation Aralysis (x/4DOPSK) »> Measure : Single fnalysis << TModulation fAnalysis (m/dDOPSK) >> Measure : Single frevel
Storage : Mormal £ Storage : Normal ¥
Trace : Constellation Trace :+ Eve Diagram
Trace - Trace
Frequency : Format m Frequency : Format
940.625 000 6 MHz 940,005 000 6 MHz
Frequency Error : FrequencygEgggrB:kH
9.000 6 kHz . iz
Storage Storage
8.081 ppm Vode @.081 ppm Mode
RHMS EVM : * S RIS BV *
8.76 7 (rms) .76 £ (rms)
0 Feak EVI1 : Scale Peak EVH : Scale
2.48 ¥ Mode 2.48 ¥ HMode:
Origin Offset : Origin Offset :
—3.16 B Bit Rate It Bit Rate
[leasure [leasure
Off Off
Adjust Adjust
Range Range
I =1 0.0 1.9 [syiboll "
i Back Back
Input @ High Pre fAmpl @ OFf Input @ High Pre fimpl ¢ Off
oo ICH Level : -6.88cBn Pouer Cal : OFf Soreen th ICH Level : —6.60cBm Pouer Cal : OFf Zoreen
Freq : 990.025800MHz Offset : 90608 Correction : Off 2 Freq : 040.025600MHz Offset : 0.00d8  Correction : Off 2
Constellation Eye diagram
IS8E668A Modulation 156665A Todul ation
<< Modulation Analysis (x/4DOPSK) »> Measure : Single Fnalysis K< Modulation fnalysis (x/dDOPSK) >> Measure : Single Analysis
Storage : MNormal Ed Storage @ Hormal ¥
Trace : BV 20 Trace : Phase Error
2 Trace Trace
Frequency = Format Frequency : Format
940.825 800 8 iz — | 940,025 000 6 MHz — |
Frequency Error : FrequenoyaEgggrg:kH
8.000 6 kHz . iz
Storage Storage
0.801 ppi Tode 9.9a1 ppm Mode
RIS EMI - *® RMS EVM *
08.76 7 (rms) a.78 ¥« (rms)
18 Peak EVIT : Scale a Peak EVM : Scale
] 2.48 7 IMode [clea] 2.48 ¥ IModle:
: Origin Offset : Origin Offset .
.16 B Bit Rate .16 & Bit Rate
[leasure [easure
T o f I o+
Adjust Adjust
2 [Nt s MO A I Range 0 Range
2 135 [svmbol ] =1 2 135 [symboll 5]
i Back Back
Input @ High Pre fAmpl @ OFf Input @ High Pre fimpl ¢ Off
oo ICH Level : -6.88cBn Pouer Cal : OFf Soreen th ICH Level : —6.00cBm Pouer Cal : OFf Zereen
Freq : 990.025800MHz Offset : 90608 Correction : Off 2 Freq : 040.025600MHz Offset : 0.00d8  Correction : Off 2
EVM vs. symbols Phase error vs. symbols
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Averaging (Storage Mode)
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This section explains the storage mode through the measurement result averaging

process.

Setting averaging process
1. On the Modulation Analysis screen, press (Storage Mode) to display the
Storage Mode function label.

2. Press (Average Count) to open the setup window.

Using and , the rotary knob or ten-key pad in the Entry section,
enter the averaging count.

Press .

On the Storage Mode menu, press (Storage Mode).

(%)

The selection window opens.

Using and or the rotary knob in the Entry section, select Average.

Press .

When setup is completed, the measurement restarts.

© 2N s

Also when the averaging count is changed with Storage Mode set to Average, the
measurement restarts on completion of the setup. If the values are not changed or

changing is canceled, the measurement is not restarted.
Refresh Interval:  Set the interval for updating the average display.

e Every: Updates the display at every measurement.
e Once: Updates the display after measurement of the specified averaging count is

completed.

In addition to Average, the following storage modes are also available:

e Normal: Updates and displays the measurement results at every measurement.

e Average: Averages and displays the measurement results at every measurement.
The waveform is not averaged.

e Overwrite: Updates the measurement results and overwrites the waveform at
every measurement without averaging. The waveform is not

overwritten if the waveform display format is Non.
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Changing constellation display (Scale Mode)

This section describes how to change the constellation waveform display.

Setting waveform interpolation display

1.

On the Modulation Analysis screen, press (Scale Mode) to display the
Scale Mode function label.

Press (Interpolation) to display the function labels shown below, allow-
ing selection of the interpolation type.

. (Non): Shows a symbol point with a dot.

(Linear): Shows a straight line between two adjacent symbol points.

(10 points): Interpolates between two symbol points with nine dots

(interpolating by ten times) and shows a straight line between two adjacent

dots.

. (Linear & Symbol Position): Shows a symbol point with a dot and a
straight line between two adjacent symbol points.

. (10 points & Symbol Position): Shows a symbol point with a dot and
interpolates between two adjacent symbol points with a straight line by ten

times.
(return): Returns to the preceding function label display.

58508 Irrterpo late. o8E6EA . . Interpolats.
K< Modulation Aralysis (m/dDAPSK) »» Measure : Single [<< Modulation Analysis (x/4DAPSK) >3 Measure : Single
Storage 1 Normal Storage @ Mormal
Trace : Constellation Trace : Constellation
Non Non
Frequency : Frequency :
940,025 80a 6 'Hz 948 .825 @88 8 MHz
Frequency Error : Frequency@Egggre:kH
0.600 6 KHz ; . =z .
2.001 ppm Linear 3081 ppm Linear
RMS EMM RMS EVM :
B8.76 ¥ (rms) B8.76 % (rms)
Q Peale EVM : 18 points 0 Peak EMWIT : 18 points
2.48 ¥ 2.48 «
Origin Offset : Origin Offset :
~43.16 dB Linear & 4316 B Lirear &
Symbol Symbol
Position Position
18 points & 10 points &
Symbol Symbol
Position Position
1 I
Irput. 2 High Pre fAmpl  : OFf return Trput  : High Fre finpl @ Off return
Ch ICH Lewel : -5.00cBm Power Cal : Off Ch ICH  Lewel : -6.88Bm Power Cal @ Off
Freq :  940.020008MHz  Offset : 0.00cB  Correction : OFf Freq : 999.020000MHz  Offset : 9.08d8  Correction : Off
Linear display 10-point display
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Setting error scale display
1. On the Modulation Analysis screen, press (Scale Mode) to display the
Scale Mode function label.

2. Press (Error Scale) to display the function labels given below.
(5%): Draws a circle with 5% error.

(10%): Draws a circle with 10% error.

(20%): Draws a circle with 20% error.

(OFF): Erases the error circle.
(return): Returns to the preceding function label display.

Setting phase offset display
1. On the Modulation Analysis screen, press (Scale Mode) to display the
Scale Mode function label.

2. Press (Phase Offset) to display the function labels given below.

o (0°): Displays the waveform with no rotation.
. (22.5°): Displays the waveform rotated 22.5 degrees.
D (return): Returns to the preceding function label display.

The Phase Offset setting is available for waveform display format Constellation or
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Eye diagram.
58688A Phase IS3602A Phass
<< Modulation Aralysis (m/4DAPSK) >3 gfaaure : aingL? kisiad K< Modulation Aralysis (n/4DOPSK) 5> Measure : Sirgle offest
orage : Norma Storage @ Mormal
Trace : Constellation o Trace : Constellation
5}
Freauenoy Freguency :
940,025 6o8 6 MHz 946,825 808 6 IHz
Freauency Error @ @ Q Frequency Error :
. iz o 9.000 6 kHz o
Q @ 9.1 ppn | 227 @.001 pom | 227
RMS EMM @ O @ RMS EVIM 2
B.76 % (rms) 0.7 ¥ (rms)
0 @ Q @ Pesk BV - o Q Peak EV :
A8 % 2.48 ¥
Origin Offset : Origin Offset
-43.16 dB -43.16 dB
1 I
Input  : High Pre Ampl : Off return Input @ High Pre Ampl : OFF return
Ch ICH  Lewel : -5.086dBwm Power Cal : Off Ch ICH Lewel : —6.88dBm Power Cal : Off
Fregq :  940.025800MHz  Dffset : 0.08d8  Correction : Off Freq :  949.020000MHz  Offset : 0.00d8  Correction : Off
o o
Phase offset 0 Phase offset 22.5

(Error scale display: 20%)

(Error scale display: 20%)
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Changing EVM error waveform scale (Vertical Scale)

Change the ordinate scale for the EVM error waveform display. The ordinate scale

for phase error and amplitude error waveform can also be changed in the same way.

1.  On the Modulation Analysis screen, press (Scale Mode) to display the
Scale Mode function label.

2. Press (Vertical Scale) to display the function labels shown below, al-
lowing selection of the scale.

. (5%): Sets the ordinate scale maximum value to 5%.

(10%): Sets the ordinate scale maximum value to 10%.
(20%): Sets the ordinate scale maximum value to 20%.
(50%): Sets the ordinate scale maximum value to 50%.
(100%): Sets the ordinate scale maximum value to 100%.
(return): Returns to the preceding function label display.

For phase error, the function labels are the same except that the unit is degree.

Displaying marker

When the waveform display format is other than Non, a marker can be displayed on

the waveform.

Displaying marker
1. Press to display the Marker function label.

2.  Press (Marker) to alternately switch between Normal and Off.

When Normal is set, a diamond marker () appears on the waveform.

Measuring transmission rate

Press (Bit Rate Measure) to alternately switch Bit Rate Measure On and Off.
When Bit Rate Measure is On, the transmission rate is measured.

If Trigger is set to Wide IF, the transmission rate can be measured only when Storage
Mode is set to Average.
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Defining modulation accuracy
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This section explains about the definition for modulation accuracy.

Modulation accuracy

Modulation accuracy indicates the degree of error that the digitally-modulated meas-
ured signal has compared to the ideal signal. The measurement items are EVM, am-
plitude error, phase error, origin offset, etc., which are defined as described below.

(1.1, 0.05)
Measured signal: Z

Error vector: V

Ideal signal: R (1.0, 0.0)

The modulation accuracy is described simply using the diagram above.

When the ideal signal is R (1.0, 0.0) and the measured signal is Z (1.1, 0.05), EVM,
amplitude error, phase error and origin offset are represented by the following ex-

pressions:

|Z- Rl _J(11-10)" +(005-00)°

= 0112=112%
R| (1L0) +(0.0)’

EVM: V =

Amplitude error:

MZM—WZJ@N+mo§—J@W+mm2ﬂnm:mwé

IR (1.0F +(0.07

Phase error:

AO=6-0, =tan"'(0.05/11) - tan™'(0.0 / 1.0) = 2.60 deg

These values are those for one point. The root mean square (RMS) value is obtained
by calculating the square root of the average of the sum of squares for all point val-
ues.

The origin offset shows the carrier leakage component, with the amplitude repre-
sented in dB.
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Optimizing measurement range (Adjust Range)

Performing measurement range optimization (Adjust Range) is recommended before
starting measurement. While inputting signals of mostly the same level, it is not nec-
essary to execute Adjust Range frequently.

Adjust Range automatically modifies the internal level diagram so that the internal
AD converter for analysis can be used under the optimum conditions. That is, it ad-
justs the internal circuit so that the AD converter has the maximum dynamic range
(S/N). At the same time, it also adjusts the power meter range.

Because the internal level diagram is modified depending on the measured signal
level, the measured signal should be continuously input during measurement range
optimization. If the signal experiences large fluctuation or Trigger is set to Wide IF,
Adjust Range may not correctly function.

Adjust Range is not available for IQ input.

Power calibration function (Power Calibration)

MS860x unit is equipped with a Power Calibration function that uses an internal
power meter. This allows accurate level measurement. Executing the Power Calibra-
tion function is recommended for level measurement. When the temperature condi-
tion is stable, it is not necessary to execute the Power Calibration function frequently.
It is best to restart Power Calibration if the frequency changes significantly.

The Power Calibration function compares the signal measurement value in tester
mode with the value measured with the built-in power meter. It calibrates the meas-
urement value in tester mode using the power meter measurement value. Therefore,
this function can only be executed with the measured signal input. Before starting
Power Calibration, the power meter must be zero-calibrated.

For MS268x, to increase the accuracy of level measurement, execute internal calibra-
tion in the spectrum analyzer mode.
Refer to the separate “MS268x Spectrum Analyzer Operation Manual, Vol. 2 (De-

tailed Operating Instructions)” for more information.
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Power calibration function (Multi Carr. Power Calibration)

This function corrects internal signal route based on the built-in calibration signal.

Level measurement thus can be performed without using the built-in power meter.

Use this function when the input signal is a multi-carrier signal. Due to the differ-
ence between the measurement bandwidth in the tester mode and that of the power
meter, power calibration using the power meter (when the input signal is a
multi-carrier signal) may not be performed correctly. For a single-carrier signal,

perform power calibration using the power meter for highly-accurate calibration.

Setting Burst Threshold Level

Sets the Threshold Level for judge Burst ON/OFF level. This setting value is the re-

lative value with average power.

This function is enabled only when the displayed measurement screen is the Modula-
tion Analysis, RF Power, Occupied Bandwidth (Measure Method: FFT), Adjacent
Channel Power (Measure Method: High Speed).

Setting Judge Signal Abnormal
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Sets the judge of Signal Abnormal or not. If set as On, Signal Abnormal will be
judged when Signal On time differs from Analysis Length greatly.

This function is enabled only when the displayed measurement screen is the Modula-
tion Analysis, RF Power, Occupied Bandwidth (Measure Method: FFT), Adjacent
Channel Power (Measure Method: High Speed).
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Measuring Transmission Power

On the Setup Common Parameter screen, pressing (RF Power) displays the
transmission power measurement screen.

This section explains the measurement results displayed on the RF Power screen
(transmission power measurement), parameter settings and operation precautions.

Explanation of measurement results

This section explains the measurement results displayed on the RF Power screen

(transmission power measurement).

When starting the measurement, press (Adjust Range) to optimize the meas-
urement unit level setting. For MS860x, to raise the level measurement accuracy,
press (Calibration) in 2nd page. Then press (Power Calibration) while
inputting the signal for calibration using the power meter. For MS268x, to increase
the accuracy of the level measurement, execute internal calibration in the spectrum
analyzer mode. Refer to the separate “MS268x Spectrum Analyzer Operation
Manual, Vol. 2 (Detailed Operating Instructions)” for more information. Refer to
“Optimizing Measurement Range (Adjust Range)” for range optimization and
“Power Calibration Function (Power Calibration)” for power calibration.

Measurement results:
The screen below appears when Target System is set to PHS, Storage Mode is set to
Average and Slot is selected from the window.

MSEBUEA RF Power

< RF Power (x/4DOPSE) >>
Storage : Average ¢ 10/ 100 *
C5-TCH Template : HNot Selected Tz Power : ¥indow
[dB] 978.20¥  20.90dBa
0 mmr“”hﬁﬂiwﬁﬁ'N""ﬂ'ﬂﬁﬁﬂ“ﬂ“H
Hean Power (frame) : *
-10 113 .3aW 20.5b6dBn Storage
-20 Carrier Off Power : Hode
-30 hOo.9pW  -63.00dBn
_40 Transnit
on/Off Ratio : Tining
60 92,918 | W OFF
—60 Rise Time : 12.64ps I;, .
70 Fall Tine : 11.31,s [}102 Dyranic
-80 Tining :  0.000syn RO Off |
90 vt YWY Jitter<+> : 0.001syn
—100 (=) : -0.001syn Ad just
110 Range
-28 On : Pass Off : Pass 142 MHarker : 1.0syn »
[symboll -h.12dB
. Back
Input : High
Ch ICH Level : 16.00dBn Power Cal : Off Screen
Freq : 1899.600000MH=z Offset 0.00dB  Correction : Qff 23
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Waveform display:
The screen shows the level measurement waveform with the horizontal axis
representing the symbol and the vertical axis representing the level. When
measuring the burst wave with level measurement waveform set to relative

level display, the screen shows a template (level standard line).

Tx Power
Burst wave: Shows the average power during burst in dBm and W.

Continuous wave: Shows the average transmission power in dBm and W.
The measurement results given below appear for burst wave measurement.

Mean Power (frame)
Shows the average power in one frame period in dBm and W.

Carrier Off Power
Shows the average power in the transmission-off period in dBm and W.
On/Off Ratio
Shows the ratio of Tx Power to Carrier Off Power in dB.
Rising Time
Shows the rising time in ps.
Falling Time
Shows the falling time in ps.

Rising Time and Falling Time are not displayed when STD-39, T79 is selected.
The measurement results given below appear for PHS with Transmit Timing On.

Timing
When Transmit Timing is On, shows the transmission timing in symbols.
Jitter
When Storage Mode is Average and Transmit Timing is On, shows the trans-

mission jitter in symbols.
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Measuring Transmission Timing

For PHS, the transmission timing can be measured.
To measure the transmission timing, press (Transmit Timing) on the RF
Power screen to set Transmit Timing to On.

Signal generator

When measuring the PHS transmission timing, connect the units as shown below.

(base station)
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High/Low input

S2

Coupler

DDO OO
I I

= \
y 0188300 O

p{Branching
unit

\ 4
Attenuator

S1

Attenuator

Set the attenuator so that level of Signal S1 from the radio unit (DUT) is almost the

same as that for Signal S2 from the signal generator (within 10 dB).

The difference from the standard timing is displayed in symbols.
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Displaying marker

Marker display Procedure 1

1. Press to display the Marker function label.

2. Press (Marker) to alternately switch between Normal and Off.

Marker display Procedure 2
1.  Press C] (More) to display the second function label page.

2. Press (Marker) to alternately switch between Normal and Off.

When Normal is set, a diamond marker (4 ) appears on the waveform.

Changing waveform display range (Window)

This section describes how to change the waveform window display range.

Setting display range
On the RF Power screen, press (Window) to display the function labels listed
below and then select the desired range.

(Slot): Shows the waveform centered at the Analysis Start & Length period
set from the Setup Common Parameter screen.

(Frame): Shows the waveform for one frame.

(Leading): Shows the waveform for the burst rising edge.

(Trailing): Shows the waveform for the burst trailing edge.

. (return): Returns to the preceding function label display.
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Averaging (Storage Mode)

This section describes the storage mode through measurement result averaging.

Setting averaging process
1.  On the RF Power screen, press (Storage Mode) to display the Storage
Mode function label.

2. Press (Average Count) to open the setup window.

Using and , the rotary knob or ten-key pad in the Entry section,
enter the averaging count.

Press .

On the Storage Mode menu, press (Storage Mode).

(98]

The selection window opens.

Using and or the rotary knob in the Entry section, select Average.

Press .

When setup is completed, measurement restarts.

® N vk

Also when the averaging count is changed with Storage Mode set to Average, meas-
urement restarts on completion of the setup. If the values are not changed or chang-

ing is canceled, the measurement is not restarted.

Refresh Interval: Set the interval for updating the average display.

e Every: Updates the display at every measurement.

e Once: Updates the display after measurement of the specified averaging count is
completed.

Available storage modes are listed below.

e Normal: Updates and displays the measurement results at every measurement.
e Average: Averages and displays the measurement results at every measurement.
e Max hold: Displays the maximum measurement results at every measurement.

e Min hold: Displays the minimum measurement results at every measurement.
When the wide dynamic range is ON, Max hold or Min hold is not available.
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Expanding measurement dynamic range (Wide Dynamic Range)

Press (Wide Dynamic Range) to switch between Wide Dynamic Range On
and Off.
When Wide Dynamic Range is On, burst-on and -off parts are measured with differ-

ent RF attenuator settings to expand the measurement dynamic range.

Measurement is performed in Single mode.

This function is available only when measuring signal is burst wave and Trigger is
not Wide IF.

CAUTION A\

When Wide Dynamic Range is On, the RF attenuator
settings are changed more frequently than ordinary
measurement. The life for an RF attenuator relay is 5
million switching operations.

Setting relative/absolute display of waveform (Level Rel./Abs.)

Set the relative or absolute display for waveform.

1.  Press [:] (More) to display the second RF Power function label page.
2. Press (Level Rel./Abs.) to alternately switch between relative and abso-

lute modes.
Setting Filter Type
Set Filter Type for PHS.

1. Press [:] (More) to display the third RF Power function label page.
2. Press (Filter Type) to alternately switch between Gaussian filter and

Normal filter(filter before version 4.0).

This function is enabled only when Target System is set to PHS and Multi Carrier is
set to OFF.
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Setting a template (Setup Template)

When measuring burst signal with Target System set to PDC, PHS or NADC or
STD-39,T79 or STD-T61 or STD-T61 vl1.1 in relative level display mode, a template
can be set and displayed. This section explains how to set a template.

Screen explanation
On the second RF Power function label page of the RF Power screen, press
(Setup Template) to display the Setup Template screen.

MSE608 4 Setup
< Setup Template (x/4DOPSK) >> Temp late
CS-TCH Tenplate : Standard
[dB1 Line Level
0
Upper
-10 (B 37.0 dBa)|
~ 2:0[ 4.0 dB 1
20
-30
—40 Lower Off Level
-50 1:[-14.0 dB 1 g dbn |
-60 Line Position
70 1 : ¢ -0.bsynbol)
2 : ( 2.0synbol)
-80 3 : (112.0symbol)
g0 4 : (114 Bsymbol)
F100 Standard
F110 g 265 [synbol] =
. Back
Imput : High
Ch iCH  Lewel : 16.00dBm Power Cal : Off Screen
Freq : 1899.660000MH=z Offset : 0.00dB  Correction : Off

Setting template

1.

6.

Using and or the rotary knob in the Entry section, select the stan-
dard line to be set.

Set the standard line level using the ten-key pad or press in the Entry

section.
When is pressed, follow these steps.
The modification line appears for standard line.

Using and or the rotary knob, set the standard line modification
line to the desired level.

Press .

When setup is completed, the standard line goes to the set level.
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Setting off-level (Upper-1) unit
e Press (Off Level) to alternately switch between dB and dBm.

Setting template to predetermined value
e Press (Standard) to set the values given below.

PDC
Level
Upper-1: —56 dBm
Upper-2: —-60 dB
Upper-3: 4 dB
Upper-4: -60 dB
pp Up3
Lower-1: -14dB
Position Lot
MS-TCH
A: —2.5 symbol
B: —1.0 symbol
C: 2.0 symbol Up2 Up4
D: 136.0 symbol A
E: 139.0 symbol A
1 1
F: 140.5 symbol Up Up
MS-CCH A A
A: —2.5 symbol
B: —1.0 symbol 4 4
C: 2.0 symbol
D: 130.0 symbol
E: 133.0 symbol
F: 134.5 symbol
MS-SYNC A B C DE F
A: 24.5 symbol
B: 26.0 symbol
C: 29.0 symbol
D: 100.0 symbol
E: 103.0 symbol
F: 104.5 symbol
PHS Up2
Level
Upper-1: —-37 dBm Lo1
Upper-2: 4 dB
Lower-1: -14dB
Position Up1 Up1
A: —0.5 symbol
B: 2.0 symbol A A A
C: 112.0 symbol
D: 114.5 symbol
A B cCD
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NADC
Level Up2
Upper-1: —60 dBm
Upper-2: 3dB Lo1
Lower-1: -14 dB
Position
Mobile Up1 Up1
A: 3.0 symbol — —
B: 6.0 symbol A A
C: 162.0 symbol 4 4
D: 165.0 symbol
Shortened Burst
A: 3.0 symbol A B CcCD
B: 6.0 symbol
C: 162.0 symbol
D 165.0 symbol
STD-39, T79
Level
Upper-1 : —50 dBm Up3
Upper-2 : —60 dB
Upper-3 : 4 dB Lo1
Upper-4 : —60 dB
Lower-1 : -14dB
Position Up2 Up4
MS-TCH Up1 A Up1
A —1.0 symbol
B: 0.0 symbol 4 4
C: 3.0 symbol
D: 156.0 symbol
E: 159.0 symbol A BC DE F
F: 160.0 symbol
DC-CH
A 3.0 symbol
B: 4.0 symbol
C: 7.0 symbol
D: 152.0 symbol
E: 158.0 symbol
F: 159.0 symbol
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STD-39, T79
Level Up3
Upper-1:  —50 dBm Up4
Upper-2 : —60 dB
Upper-3 : 5dB A
Upper-4 : 4 dB Lot
Lower-1 : -14 dB
Position Up2 Up2
MS-CCH Un1 Up1
A: —1.0 symbol P A A P
B: 0.0 symbol A A
C: 18.0 symbol
D: 21.0 symbol
E: 148.0 symbol A B CD EF G
F: 151.0 symbol
G: 152.0 symbol
MS-SYNC
A: 24.0 symbol
B: 25.0 symbol
C: 43.0 symbol
D: 46.0 symbol
E: 140.0 symbol
F: 143.0 symbol
G: 144.0 symbol
DC-SYNC
A: 3.0 symbol
B: 4.0 symbol
C: 43.0 symbol
D: 46.0 symbol
E: 152.0 symbol
F: 155.0 symbol
G: 156.0 symbol
STD-T61 v1.1 Up3
Level
Upper-1: —50 dBm
Upper-2: —-60 dB
Upper-3: 6 dB
Upper-4: —-60 dB
Position Up2 Up4
SC (Burst) MC (Burst) A
Basic (40 msec) Up1 A Up1
A: —1.5 symbol
B: —0.5 symbol A A
C: 189.5 symbol
D: 190.5 symbol
Sub (20 msec)
A: —1.5 symbol
B: —0.5 symbol
C: 93.5 symbol
D 94.5 symbol A B c D
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Measuring Occupied Frequency Bandwidth

On the Setup Common Parameter screen, pressing (Occupied Bandwidth)
displays the occupied frequency bandwidth measurement screen.

This section describes the measurement results displayed on the Occupied Bandwidth
screen (occupied frequency bandwidth measurement), parameter settings and opera-
tion precautions.

This measurement is not available for the /4 DQPSK Target System.

Explanation of measurement results

This section explains the measurement results displayed on the Occupied Bandwidth

screen (occupied frequency bandwidth measurement).

When starting the measurement, press (Adjust Range) to optimize the meas-
urement unit level setting. For range optimization, refer to “Optimizing Measurement
Range (Adjust Range).”

Measurement results

The screen shown below appears when Spectrum is selected for Measure Method.

SEEHEA Dcchu ied
<< Oooupied Barduidth (o/dD0PSK) > Measure : Single Banduidth
Storage @ MHormal *
Method : Spectrum
[dB] Measure
“lo Method
oCcCoBW (99 @ 25.60 kHz "
28
. y 1\ Upper Limit @ 12.80 kHz | >'orase
e (; ;l Lower Limit : -12.80 kHz
-5 : :
—60 : :h Center (Uppertlowerl/Z2 : "
! ! 946,025 MHz
-70 : : Calibration
50 ' : : Wu*m# Spectrum Analyzer
—9p ' ' REW : 300 Hz#
' ' VBl 360 Hz# Adjust
1o ! ! SWT = 18.0s% Farge
Span @ 198.8kHz  Data Points @ 581 DET : Positive FPeak N
, Back
Imput @ High Fre Amgl : Off
Ch ICH Lewvel : —6.80cBm Power Cal : Dff screen
Freq : 948, 825000MHz. Offset - B.08d8  Correction : Off 2
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Waveform display
Shows the spectrum waveform with the horizontal axis representing the fre-
quency and the vertical axis representing the level. When Method is set to
Spectrum, the measurement is carried out in spectrum analyzer mode and the
waveform is displayed. The setting status for the spectrum analyzer mode ap-
pears in the lower-right area. When Method is set to FFT, the waveform ob-
tained by FFT operation is displayed. When the input signal is IQ, Method can-

not be set to Spectrum, allowing measurement only in FFT mode.

OCC BW (99%)
Shows the occupied frequency bandwidth of the signal measured in the 99%
method in kHz.
The 99% method is the method for obtaining the frequency bandwidth where
99% of the measured signal total power (by measurement) exists. It is calcu-
lated using Upper Limit and Lower Limit listed below, with the following
expression:

OCC BW = (Upper Limit) — (Lower Limit)

Upper Limit

Obtains the frequency that provides 0.5% the total power from the measured

waveform upper limit and displays the difference between it and the center fre-
quency (set frequency) in kHz.

Lower Limit
Obtains the frequency that provides 0.5% the total power from the measured
waveform lower limit and displays the difference between it and the center fre-
quency (set frequency) in kHz.

Center (Upper + Lower)/2
As the expression shows, obtains the center frequency from the upper- and

lower-limit frequencies and displays it in MHz.

Selecting result display
On the Occupied Bandwidth screen, press (Measure Method) to display the
function labels listed below and then select the result display.

J (Spectrum): Measures in spectrum analyzer mode.
. (FFT): Performs operation in FFT method.
. (return): Returns to the preceding function label display.

Measurement time in the FFT method is shorter than that in the Spectrum method.
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Averaging (Storage Mode)

This section describes the storage mode through the measurement result averaging
process.

Unlike other measurement screens, averaging is performed only on the waveform for
the occupied frequency bandwidth measurement. The measurement results are calcu-
lated based on the averaged waveform. Note that the numeric results are not aver-
aged.

Setting averaging process
1. On the Occupied Bandwidth screen, press (Storage Mode) to display the
Storage Mode function label.

2. Press (Average Count) to open the setup window.

Using and , the rotary knob or ten-key pad in the Entry section,
enter the averaging count.

Press .

On the Storage Mode menu, press (Storage Mode).

w

The selection window opens.

Using and or the rotary knob in the Entry section, select Average.

Press .

When setup is completed, measurement restarts.

® N Bk

Also when the averaging count is changed with Storage Mode set to Average, meas-
urement restarts on completion of the setup. If the values are not changed or chang-
ing is canceled, measurement is not restarted.

Refresh Interval: Set the interval for updating the average display.

e Every: Updates the display at every measurement.

e Once: Updates the display after measurement of the specified
averaging count is completed.

Auvailable storage modes are listed below.

e Normal: Updates and displays the measurement results at every
measurement.

e Average: Averages and displays the measurement results at every
measurement.
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Sweep Time

When Target System is set to STD-T61 or STD-T61 v1.1, and Measure Method is set

to Spectrum, Sweep Time can be set.

1. On the Occupied Bandwidth screen, press (More) to display the second
function label page.

2.  Press (Sweep Time) to open the setup window.

3. Using and , the rotary knob or ten-key pad in the Entry section,
enter sweep time.
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Measuring Adjacent Channel Leakage Power

On the Setup Common Parameter screen, pressing (Adjacent Channel Power)
displays the adjacent channel leakage power measurement screen.

This section explains the measurement results displayed on the Adjacent Channel
Power screen (adjacent channel leakage power measurement), parameter settings and
operation precautions.

This measurement is not available for IQ input.

Measuring in high-speed method

This section describes the measurement results displayed on the Adjacent Channel

Power screen (adjacent channel leakage power measurement). Before measurement,
press (Adjust Range) to optimize the measurement unit level setting. For
MSB860x, to raise the level measurement accuracy, press (Calibration). Then
press (Power Calibration) while inputting the signal for calibration using the
built-in power meter. For MS268x, to increase the accuracy of level measurement,
execute internal calibration in the spectrum analyzer mode. Refer to the separate
“MS268x Spectrum Analyzer Operation Manual, Vol. 2 (Detailed Operating Instruc-
tion)” for more information. Refer to “Optimizing Measurement Range (Adjust
Range)” for range optimization and “Power Calibration Function (Power Calibra-

tion)” for power calibration.

Explanation of measurement results
The screen given below shows the measurement results in High Speed method. The
procedure for selecting High Speed method is described later.

SEEEEA Ad_jacent
<< Adjacent Channel Pouer(x/dDOPSK)>>Measure : Single Channel Power
Storage  : Hormal *
Method : High Speed
Measure
IMethod
Tx Poler : .29 dBm ¥
Feak FPouer Lower Upper Stﬁggge
50 kHz : -59.87 B 5762 dRB
1@ kHz : —-66.73 B -£5.82 dB *
Uit
Mean Fower Laoler Upper
5@ kHz : 76,849 B =73 78 dB "
laa kHz : -7r.24% B -r6.491 dB
alibration
Mean Power due to Modulation  Louer Upper
58 kHz : —-66.749 B 6586 dB
188 kHz : -7d.24 B -73.55 dB
Adjust
Fange
N
, Back
Irpput @ High Pre Amgl ; Off
ch ICH Level : -6.08dBm Pouer Cal : Off Screen
Freq : 946 .625006MHz . Offset B.00d8  Correction : Off 2
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Tx Power

Shows the measured signal average power during burst in dBm.

Peak Power
Shows the maximum leakage power in a one-frame period in dBm or W, or as a
ratio to the carrier wave power (in dB).
For NADC, the peak power during burst after passing through the reception fil-

ter is used as the reference level.

Mean Power
Shows the average power in a one-frame period in dBm or W, or as a ratio to

the carrier wave power (in dB).
The measurement results given below appear for burst wave measurement.

Mean Power due to Modulation
Shows the average leakage power in burst-on period in dBm or W, or as a ratio

to the carrier wave power (in dB).

The measurement in High Speed method obtains the power that
passes through the reception filter at each offset frequency. The
reception filter used is the one set from Setup Common Parameter.

Selecting High Speed method
Select High Speed method in the procedure given below.

1. On the Adjacent Channel Power screen, press (Measure Method) to dis-
play the Measure Method function label.

2. Press (High Speed) to select the High Speed method.
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Measuring in Sweep method

In addition to the High Speed method to measure the adjacent channel leakage power,

the n/4 DQPSK Software supports the Sweep method using a spectrum analyzer.

Explanation of measurement results
The screen given below shows the measurement results in Sweep method.

58688A

<< Adjacent Channel Power(x/d00PSK)>>Measure : Single

Storage @ Mormal

Method : Spectrum(All)

fid jacent
Channe| Power

s

Measure
Hethod
L *
/ \ Storage
INode
N . -
] e e Unit
Span : 258kHz Data Points @ 501
Tx Power :  8.30 cBm *
Charnel BW @ 21.8kHz
Leakage Power Lower Upper alibration
58 kHz :  -84.29 B —£4.22 dB  Spectrum Analyzer
198 kHz : -65.32 B -65.43 dB Ref :  20.9@cBm
T = 19dB
REW @ 1kHz Adjust.
VEBL : 3kHz Range
SWT : 165 =
DET : Positive Peak
; Back
Input @ High Pre Ampl @ Off
th ICH Level : —6.08dBm Power Cal : Off Zcreen
Freq 940 025000MHz  Offset - 0.660B  Correction : Off 2

Ch

1S26E8A Ad jacent
<< Adjacent Channel Power (x/4DOPSK)>> fhamne| Pover
Storage @ Mormal *
Method : Spectrum(Separete)
Measure
HMethod
M m
Storage
Mode
*
"
Unit
Span @ 25kHz Data Points @ 541
Tx Power :  0.29 dBm "
Channel BW :  21.@kHz :
Leakage Power Louer Upper alibration
58 kHz : -63.32 B -62.89 dB  Spectrum fnalyzer
189 kHz : -65.32 dB —£5.25 dB Ref :  20.08dBm
ATT @ 1adB
RBU : 1kHz Adjust
VBUW : 3kHz Range
SUT @ 185 xS =
DET : Positive Peak
. Back
Input @ High Pre Ampl = Off
: ICH Level : -6.08cBm Power Cal : Off Soreen
Freg : 94@.025600MHz Offset : @.80dB  Correction : Off 2

Sweep method (all)

Wave display

Sweep method (separate)

The screen shows the spectrum waveform with the horizontal axis representing the

frequency and the vertical axis representing the level. The All mode is provided to

sweep the entire display area at one time and Separate, to sweep each carrier or offset

frequency. The spectrum analyzer setting mode is shown in the lower-right part of the

screen.

When All mode is selected, the adjacent channel leakage power graph can be dis-

played at the same time as the waveform display.

In the graph display, each data point displayed is assumed as the offset frequency.

The leakage power at the offset frequency is displayed in dBm or W, or as a ratio to

the carrier wave power (in dB). The measurement values are read using the marker.

The waveform display in Separate mode shows waveforms swept at
each carrier and offset frequency side by side, not in continuous

frequencies.
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Tx Power

Shows the measured signal average power during burst in dBm.

Leakage Power

Shows the maximum leakage power at each offset frequency in dBm or W, or as
a ratio to the carrier wave power (in dB).

The power ratio of the carrier wave and each offset frequency and the power
value at each offset frequency are obtained as described below. First, the wave-
form data for the carrier wave band is converted to power value and accumu-
lated. In the same way, the accumulated value is obtained for each offset fre-
quency band. The ratio of this carrier wave accumulated value to the offset fre-
quency accumulated value becomes the power ratio of the offset frequency. The
power value at each offset frequency is obtained by multiplying the Tx Power

value by the power ratio of each offset frequency.

Selecting Sweep method
Select the Sweep method (All) in the procedure given below.

1. On the Adjacent Channel Power screen, press (Measure Method) to dis-
play the Measure Method function label.

2. Press (Spectrum (All)) to select the Sweep method (All).
Select the Sweep method (Separate) in the procedure given below.

1. On the Adjacent Channel Power screen, press (Measure Method) to dis-
play the Measure Method function label.

2. Press (Spectrum (Separate)) to select the Sweep method (Separate).

Displaying marker

When the sweep method (All) is set to Measure Method, the Marker can be displayed.

There are two ways to display the marker.

Marker display Procedure 1

1. Press to display the Marker function label.

2. Press (Marker) to alternately switch between Normal and Off.

Marker display Procedure 2
1.  Press C] (More) to display the second function label page.

2. Press (Marker) to alternately switch between Normal and Off.

When Normal is set, a diamond marker ( #) appears on the waveform.
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Changing measurement value unit (Unit)

This section explains how to change the adjacent channel leakage power value unit.

Setting display unit
On the Adjacent Channel power screen, press (Unit) to display the function
labels listed below and then select the unit to be used.

o (dBm): Shows the power value in dBm.

. (mW): Shows the power value in mW.

o (UW): Shows the power value in uW.

. (nW): Shows the power value in uW.

o (dB): Shows the power value in dB.

. (return): Returns to the preceding function label display.

The mW, pW and nW units are individually available so that the measurement values
can be compared in the same display unit. When the measurement value exceeds the
display digits, it is shown as 999. When the measurement value is less than the dis-
play digits, it is shown as 0.000.
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Averaging (Storage Mode)
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This section explains the storage mode through the measurement result averaging

process.

Setting averaging process
1. On the Adjacent Channel Power screen, press (Storage Mode) to display
the Storage Mode function label.

2. Press (Average Count) to open the setup window.

Using and , the rotary knob or ten-key pad in the Entry section,
enter the averaging count.

Press .

On the Storage Mode menu, press (Storage Mode).

(%)

The selection window opens.

Using and or the rotary knob in the Entry section, select Average.

Press .

When setup is completed, the measurement restarts.

© 2N s

Also when the averaging count is changed with Storage Mode set to Average, meas-
urement restarts on completion of the setup. If the values are not changed or chang-
ing is canceled, measurement is not restarted.

Refresh Interval: Set the interval for updating the average display.
e Every: Updates the display at every measurement.
e Once: Updates the display after measurement of the specified averaging count

is completed.

Auvailable storage modes are listed below.
e Normal:  Updates and displays the measurement results at every measurement.

e Average: Averages and displays the measurement results at every measurement.

In High Speed method, the carrier wave (Tx Power) and leakage power (W) at each
offset frequency are averaged.

In Sweep method, the waveform is averaged. Note that averaging is performed in the
power value level. That is, the measured waveform is converted once to power value,
averaged together with the previous waveforms, and then returned to the dBm value
and drawn as a waveform. The power ratio is calculated depending on the averaged
waveform. The carrier wave power (Tx Power) is separately averaged and, from this
carrier wave power value and power ratio, the leakage power at each offset frequency
is calculated.
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Sweep Time

When Target System is set to STD-T61 or STD-T61 v1.1, and Measure Method is set
to Spectrum, Sweep Time can be set.

Setting Sweep Time process
1. On the Adjust Channel Power screen, press (More) to display the second
function label page.

2.  Press (Sweep Time) to open the setup window.

3. Using and , the rotary knob or ten-key pad in the Entry section,
enter sweep time.

4.  Press .

When setup is completed, measurement restarts.
If the values are not changed or changing is canceled, measurement is not restarted.
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Measuring Spurious

On the Setup Common Parameter screen, pressing (Spurious Emission) dis-
plays the spurious measurement screen.

This section explains the measurement results displayed on the Spurious Emission
screen, the parameter settings and operation precautions.

This function is not available for IQ input.

Explanation of measurement results

The measurement results displayed on the Spurious Emission screen (spurious meas-

urement) are explained below.

When starting the measurement, press (Adjust Range) to optimize the meas-
urement unit level setting. For MS860x, to raise the level measurement accuracy,
press (Calibration). Then press (Power Calibration) while inputting
the signal for calibration using the built-in power meter. For MS268x, to increase the
accuracy of level measurement, execute internal calibration in the spectrum analyzer
mode. Refer to the separate “MS268x Spectrum Analyzer Operation Manual, Vol. 2
(Detailed Operating Instruction)” for more information. Refer to “Optimizing Meas-
urement Range (Adjust Range)” for range optimization and “Power Calibration

Function (Power Calibration)” for power calibration

Measurement results
The screen given below shows the measurement results in Sweep method. For the
procedure for selecting Sweep method, refer to “Selecting Measurement Method.”

S3662R Spurious
<< Spurious Emission (mAd4D0PSKD @3> Emission
Spurious : Sweep *
Detect : Average
Spuriols
[ode
Tx Fouer : -2.685 dBm
Frequeancy Level Judgement (Relat ive)
fl= 4.580 @06 MHz: -66.36 dBm FRS=
f2= 454,108 @00 MHz: -64.84 dBm FRS=
f3= 632.008 800 MHz: -64.67 dBm FRS=
f4q= 1 623.0608 066 MHz: =72.32 dBm FR==
f5 = 2290.000 908 Mz: -569.94 dBm FRS=
f 6= 3 080.000 000 Mz: -67.86 dBm FRS=
f 7= 7 597.600 906 Mz: -72.36 dBm FRS=
fg= IMHz : B —_—
fa= IMHz : B —_ . .
10 = MH= - i o Calibration
fll = IMHz : B —_—
flz = IMHz : B —_—
fl3 = "Hz : dBm _
fld = IMHz : B —_— Adjust
fl15 = MHz : B —_— Range
Total Judgement : PRAISS N
) Back
Input @ High Pre Amgl : Off
Ch ICH Level : —6.90cBn Power Cal : Off 2oreen
Freg :  S50.000000MHz  Offset . B.860d8  Correction : Off 2
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Tx Power
Shows the measurement signal average power during burst in dBm.

Frequency
In the Sweep or Search method, sweeps the specified range and shows the fre-
quency at the highest level as the spurious frequency. In the Spot method,

shows the specified frequency.

Level
Shows the level of the frequency shown in Frequency above.

Judgement
Makes judgement based on the upper limit level set on the Setup Spot Table or
Setup Sweep/Search Table and displays the results.
This item appears only when Judgement has been selected with (View
Select).

RBW, VBW, SWT
Shows the spectrum analyzer RBW, VBW and Sweep Time measurement con-

ditions.
This item appears only when BW, SWT has been selected with (View
Select).

Ref.Level, ATT
Shows the Reference Level and ATT measurement conditions of the spectrum

analyzer.
This item appears only when RefLvl, ATT has been selected with (View
Select).

Spurious, Detect, Preselector
These items appear in the upper-right area of the screen.
(1) Spurious
Shows the measurement method selected in Spurious Mode.

(2) Detect
Shows the spectrum analyzer detection mode.

(3) Preselector
Shows the preselector operation mode. This item appears only when the
MS8608A-03/MS2683A-03 option is installed. Refer to “Setting Prese-

lector Mode (Preselector).”
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Selecting measurement method (Spurious Mode)

On the Spurious Emission screen, press (Spurious Mode) to display the func-
tion labels shown below and then select the measurement method.

. (Spot): Measures the frequency level set from Setup Spot Table in the Spot
method in time domain and obtains the average.

. (Search): Sweeps the frequency range set from Setup Search/Sweep Table
in the Search method, measures the maximum frequency level in time domain and
obtains the average value.

. (Sweep): Sweeps the frequency range set from Setup Search/Sweep Table
in the Sweep method and displays the maximum frequency and level. The level in
this case is the value obtained from the frequency domain.

. (return): Returns to the preceding function label display.

Selecting screen display (View Select)

Each time (View Select) is pressed on the Spurious Emission screen, the dis-
play is switched from Judgement - BW,SWT — RefLvl,ATT.

Changing measurement value unit (Unit)

3-52

This section explains how to change the spurious measurement value unit.

Setting display unit
On the Spurious Emission screen, press D (More) to display the second Spuri-
ous function label page. Press (Unit) to switch the unit between dB and dBm.

For dB display, the Tx Power value is used as the reference level.
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Setting preselector mode (Preselector)

This function is available only when main unit option MS8608A-03/MS2683A-03 is
installed. (This option cannot be installed on MS8609A/MS2681A/MS2687A/B.)
Use this function to select Band 0 (Normal) or Band 1 for preselector (Spurious) for
measurement of 1.6 GHz to 3 GHz.

Measurement in Spurious mode sweeps 1.6 GHz to 3 GHz with preselector band, al-
lows measurement of 800 MHz band signals without considering harmonic wave due
to internal distortion of the spectrum analyzer.

Setting mode
1. Press [:] (More) to display the second Spurious function label page.

2.  Press (Setup Spectrum Analyzer).
3. Press (Preselector) to alternately switch between Normal and Spurious.

When MS8608A-03/MS2683A-03 option is not installed or when the measurement
unit is MS8609A/MS2681A/MS2687A/B, the Preselector menu does not appear.

Setting detection mode (Detection)

This section explains how to change detection mode. Detection mode settings are

kept for each spurious mode.

Setting mode
1. Press C] (More) to display the second Spurious function label page.

2. Press (Setup Spectrum Analyzer).
3.  Press (Detection).
4.
5

The selection window opens.

Using and or the rotary knob in the Entry section, input the De-
tection Mode to be set.

6. Press .
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Selecting Ref Power (Ref Power)
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Selects the reference level measurement method for relative values. Note that the
reference level for absolute values becomes Tx Power (same as that for RF Power)

regardless of measurement method.

1. Press C] (More) to display the third page of the function label.
2. Press (Ref Power) to select SPA or Tx Power.

SPA: Sets the power (measured with the conditions set in the Setup Spot Table
or the Setup Search/Sweep Table) to the reference level for relative val-
ues.

Tx Power: Sets the average power of one slot in the measured signal to the refer-
ence level for relative values. This value is same as Tx Power for RF

Power.
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Setting frequency table for spot method

This section explains how to set the measurement frequency, etc. for measurement in
the Spot method.

On the Spurious Emission screen, press C] (More) to display the second function
label page. Then press (Setup Spot Table) to display the Setup Spot Table

screen.

Setting from Setup Spot Table screen
The Setup Spot Table screen is shown below.

S26H2A Setup Table
<< Setup Spot Table (x/dDOPSK) >3 Spat
$
View

Selec

REL YEL SWT
L 4] [186kHz10 2868 Hz1[ 28ms]
[ 2820.975800MHz] [ledkHz 10 2688 Hz1[ Z26ms] Clear

: [ 3760.100008MHz] [168kHz10 368 Hz1[ 28ms]

: [ 4786, 125808MHz] [168kHz10 368 Hz1[ 28ms]
L
L
L

SE48, 1580868MHz] [188kHz10 286 Hz1[ 28ms]
6288, 17-086MHz] [188kHz10 2868 Hz1[ 28ms]

— —h —h —h —h —h —h —h —h
W00 O U R W Ry —

: [ 7520.200088MHz]1 [109kHz1[ 300 Hz 10 28ms] Delete
N - MHz1 [-— Hz1[-——- Hz1[-——-is]
;[ - MHz1 [-— Hz1[-——- Hz1[-——-is]

flg : [———— S MHz]1 [——- Hz1[--—— Hz1[-——ms]
fi1 : [————- S MHz]1 [——- Hz1[--—— Hz1[-——ms]
LS F R —— A e I [Qe— e —— [nsert
flz : [———— S MHz]1 [——- Hz1[--—— Hz1[-——ms]
f14 : [———— S MHz]1 [——- Hz1[--—— Hz1[-——ms]
f15 : [———— S MHz]1 [——- Hz1[--—— Hz1[-——ms]
Harmonics
N
Irput @ High Pre Apl ¢ OFF oack
Ch : ICH  Lewel 38 .808cBm  Power Cal @ Off
Freq : 940, B25000MHz Offset : A.00d8  Correction : Off |

Switching screen displays
1. Each time (View Select) is pressed on Setup Spot Table, the display
switches between RBW/VBW/SWT, Ref Level/ATT and Limit in order.
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Setting measurement frequency, RBW, VBW, Sweep Time, Limit Level, Ref
Level and ATT

1.  Using and or the rotary knob in the Entry section, move the cur-
sor to the item to be set.

2. Press or enter a numeric value using the ten-key pad.

3. The setup window opens.

4. Using and , the rotary knob or the ten-key pad in the Entry section,
enter a numeric value.

5. Press Set].

When setup is completed, the set result appears in [ ] for the set item.

Selecting Pass/Fail judgment value
1. On the Setup Spot Table screen, press (Judgment) to use an absolute or
relative value for pass/fail judgment.

Setting harmonic wave
1.  Press C] (More) to display the second Setup Table Spot function label page.

2. Press (Harmonics) to automatically set the harmonic wave for the carrier
wave frequency (frequency set from the Setup Common Parameter screen).
Note that all frequencies, etc. set previously are deleted.

Deleting all settings
1. Press D (More) to display the second Setup Table Spot function label page.
2. Press (Clear) to open a confirmation window asking whether to delete

the set values.

3. Using and or the rotary knob in the Entry section, move the cur-
sor to Yes.

4.  Press to delete all set values.

Deleting cursor line
1. Press D (More) to display the second Setup Table Spot function label page.

2. Press (Delete) to delete the line where the cursor is positioned and move
all lines below the cursor up one line.

Inserting empty line at cursor

1.  Press C] (More) to display the second Setup Table Spot function label page.

2.  Press (Insert) to move all lines below the cursor down one line and place
a blank line (---) at the line where the cursor is positioned. When f15 has been

set, no blank lines can be inserted.
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Setting sweep table for Search/Sweep method

This section explains how to set the sweep table used for the Search or Sweep
method.

On the Spurious Emission screen, press D (More) to display the second function
label page. Then press (Setup Search/Sweep Table) to display the Setup
Search/Sweep Table screen.

Setting from Setup Search/Sweep Table screen
The Setup Search/Sweep Table screen is shown below.

SEEPER Setup Table
< Setup Search/Swesp Table (n/dDOPSK) > Search Sueep
$
Viel
Selec
Freguency  RELW YEL SWT
f1:rL 2. - BERBEEMHZz 10100kHZ 10 188kHz 10 286ms 1
f2: [ 50.0060000 BERBEEMHZz 10100kHZ 10 188kHz 10 286ms 1
f 2 [ 500.000000MHz10 200 ,0000800MHZz 101068kHz 10 18akHz 10 266ms ]
4 [ 900,.000000MHz10 1650, 800800MHz 101068kHz 10 18akHz 10 225ms]
5 [ 1750.000000MHz10 2500, 000800MHz 101068kHz 10 18akHz 10 225ms]
f o [ 2600,000000MHz10 3200 ,000000MHz 101068kHz 10 18akHz 10 266ms ]
f 7 [ 3200,000000MHz10 7800, oauearHz 101068kHz 10 18akH=10 1.38s]1] Judgement
fe:l . MHz 1L . MHz1[-— Hz1[-——— Hz I[-———ms] Abs.
fa:l MHz 1L . MHz1[-— Hz1[-——— Hz 1L ims 1 "
flg : [ MHz 1L . MHz1[-— Hz1[-——— Hz I[-———ms] Setup
fll1 L MHz 1L . MHz1[-— Hz1[-——— Hz I[-———ms] Spectrum
f1z . [ MHz 1L . MHz1[-— Hz1[-——— Hz I[-———ms] Aralyzer
flz : [ MHz 1L . MHz1[-— Hz1[-——— Hz 1L ims 1
f14 : [ MHz 1L . MHz1[-— Hz1[-——— Hz I[-———ms]
f1s @ [ MHz 1L . MHz1[-— Hz1[-——— Hz I[-———ms]
N
Irput @ High Pre Apl ¢ OFF oack
Ch : ICH  Lewel A.080cBm  Power Cal @ Off
Freq : 940, B25000MHz Offset : A.00d8  Correction : Off 2

Switching screen displays
1. Each time (View Select) is pressed on the Setup Search/Sweep Table the
display switches between RBW/VBW/SWT, Ref Level/ATT and Limit in order.
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Setting start and stop frequencies

1. Using and or the rotary knob in the Entry section, move the cur-
sor to the Start Frequency or Stop Frequency item.

2. Press or enter a numeric value using the ten-key pad.

3. The setup window opens.

4. Using and , the rotary knob or the ten-key pad in the Entry section,
enter a numeric value.

5. Press .

When setup is completed, the set frequency appears in [ ] for the set item. The start
and stop frequencies are forcibly set at least 1 kHz away from each other. For exam-
ple, when both of the start and stop frequencies are set to 100 kHz, the start fre-
quency is automatically changed to 99 kHz.

Setting RBW, VBW, Sweep Time, Limit Level, Ref Level and ATT

1.  Using and or the rotary knob in the Entry section, move the cur-
sor to the item to be set.

2. Press in the Entry section or enter a numeric value using the ten-key
pad.

3. The setup window opens.

4.  Using and , the rotary knob or the ten-key pad in the Entry section,
enter a numeric value.

5.  Press .

When setup is completed, the set result appears in [ ] for the set item.

Selecting Pass/Fail judgment value
1. On the Setup Search/Sweep Table screen, press (Judgment) to use an
absolute or relative value for pass/fail judgment.

Deleting all settings
1.  Press D (More) to display the second Setup Table Spot function label page.
2. Press (Clear) to open a confirmation window asking whether to delete

the set values.

3. Using and or the rotary knob in the Entry section, move the cur-
sor to Yes.

4.  Press to delete all set values.

Deleting cursor line
1. Press D (More) to display the second Setup Table Spot function label page.

2. Press (Delete) to delete the line where the cursor is positioned and move
all lines below the cursor up one line.
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Inserting empty line at cursor
1. Press C] (More) to display the second Setup Table Spot function label page.

2. Press (Insert) to move all lines below the cursor down one line and place
a blank line (---) at the line where the cursor is positioned. When f15 has been
set, no blank lines can be inserted.

Setting frequency and sweep tables in details

This section explains how to set the frequency and sweep tables in details.

While the Setup Spot Table or Setup Sweep Table screen is being displayed, press
(Setup Spectrum Analyzer) on the first function label page of Setup Table
Spot/Sweep to display the related setup parameter screen.

RBW automatic setting
1. Press (RBW Auto/Manual) to switch between Auto and Manual alter-
nately.

When Auto is selected, RBW is set as shown below depending on the Target System
setting.

e 100 kHz for n/4 DQPSK, PDC

e 100 kHz for PHS

e 30 kHz for NADC

e 100 kHz for STD-39, T-79, STD-T61, STD-T61 v1.1

VBW automatic setting
1. Press (VBW) to alternately switch between Auto and Manual and then
select Auto.

When Auto is selected, VBW is set depending on the VBW/RBW Ratio and RBW
settings.

Setting VBW/RBW Ratio
1. Press (VBW/RBW Ratio) to open the selection window.

2. Using and , the rotary knob or ten-key pad in the Entry section,
enter a numeric value.

3. Press .

3-59



Section 3 Measurement

3-60

Sweep Time automatic setting
1.  Press (Sweep Time) to alternately switch between Auto and Manual and
then select Auto.

2. When Auto is selected, values are automatically set for all Sweep Times in the

set frequency table.

Setting RBW mode
This function is available when main unit option MS860xA-04 or MS268xx-04 is in-
stalled.

1.  Press (RBW) to alternately switch between Digital and Normal. Select
one. When Digital is selected, RMS instead of Average is added to Detection.

When neither MS860xA-04 nor MS268xx-04 options are installed, the RBW mode

menu does not appear.

Setting ATT, Ref Level mode
1.  Press D (More) to display the second function label page.

2. Press (SPA ATT, Ref) to alternately switch between Auto and Manual.

When Auto is selected, the Ref Level and ATT values in the table are automatically
set depending on the Reference Level of Setup Common Parameter.

Setting Attenuator mode
1. Press D (More) to display the second function label page.

2. Press (Attenuator) to alternately switch between Auto and Manual.

When Auto is selected, the ATT value is automatically set depending on the Ref Lev-
el set in the table.
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Power Meter

For MS860x, on the Setup Common Parameter screen, pressing (Power Me-
ter) on the second function label page displays the Power Meter screen.

This section explains the measurement results displayed on the Power Meter screen
(power meter), parameter settings and operation precautions.

This measurement is not available for 1Q input.

For MS268x, this function is not available.

Explanation of measurement results

The measurement results displayed on the Power Meter screen (power meter) are ex-
plained below. When starting the measurement, press (Adjust Range) to op-
timize the measurement unit level settings. For range optimization (Adjust Range),

see “Optimizing Measurement Range (Adjust Range).”

Measurement results

586@89 Pouwer Meter
<< Power Meter (n/4DOPSK) »» Measure @ Single
Set
Relative
POWER : 1.83 dBm .
arge Lo

1 .52 mw Rarge Down

(Range : +10dBm ) Adjust

Rarge
Zero Set
Back
Irput @ Low
Ch - ICH Level :  —4.90cBm Soreen
Freq : Q8. 02580aMHz Offset - A.80d8 Correction @ Off
POWER
Shows the power measured with the built-in power sensor in dBm, relative level
and W.

For the relative level, the measurement value obtained when pressing
(Set Relative) is set as the reference level (0 dB).
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Range

Shows the current measurement range.

Calibrating zero-point (Zero Set)

Be sure to calibrate the zero-point before using the power meter.

To perform zero-point calibration, place the RF input terminal in no-input state and

press (Zero Set).

If the zero-point calibration is not performed in advance, the power meter may not

show correct measurement values.

Using relative-value display (Set Relative)

This section explains how to use the relative-value display.
Pressing (Set Relative) sets the current power value as the reference value (0

dB), allowing display of the relative values.

Setting measurement range (Range Up/Range Down)

Set the power meter measurement range.

Measurement range
Available measurement ranges are listed below.

For MS8608A high-power input:
0 dBm, +10 dBm, +20 dBm, +30 dBm, +40 dBm

For MS8608A low-power input or MS8609A:
—20 dBm, —10 dBm, 0 dBm, +10 dBm, +20 dBm

Setting range

Press (Range Up) to increase the measurement range.

Press (Range Down) to decrease the measurement range.

Press (Adjust Range) to optimize the measurement range depending on the
input signal. For details, refer to “Optimizing Measurement Range (Adjust Range).”
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Measuring 1Q Level

For MS860x, pressing (IQ Level) on the second function label page of the
Setup Common Parameter screen displays the IQ level measurement screen.

This section explains the measurement results displayed on the IQ Level screen (IQ
level measurement), parameter settings and operation precautions.

This measurement is not available for 1Q input.

For MS268x, this function is available when MS2681A/MS2683A-17, -18 or
MS2687A/B-18 is installed.

Explanation of measurement results

The measurement results displayed on the IQ Level screen (IQ level measurement)

are explained below.

Measurement results

SSB@SH IG Lewel
<< [0 Level (x/dDQPSKY >> Measure : Single
Storage @ Mormal
Lewvel
[ : 32.56 dBwy (rms)
[ : 24.21 dBwy (rms) -
[ pp 100.72 cBiip-p Storage
Q p—p 146.72 dBrVe—p
*
Fhase Uhit
[/Q difference : 93.85 deg.
N
Back
Scresn
Level (I and Q)

Shows the I- and Q-phase signal RMS levels in mV or dBmV.

Level (Ip-p and Qp-p)
Shows the I- and Q-phase signal peak-to-peak levels in mV or dBmV.
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Phase (I/Q difference)
When CW signals of the same frequency are input to I- and Q-phase input ter-
minals, shows the phase difference between I- and Q-phase signals in degrees.
This function is available for orthogonal measurement of an orthogonal de-
modulator.

Averaging (Storage Mode)
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This section describes the storage mode through the measurement result averaging

process.

Setting averaging process
1.  On the IQ Level screen, press (Storage Mode) to display the Storage
Mode function label.

2. Press (Average Count) to open the setup window.

Using and , the rotary knob or ten-key pad in the Entry section,
enter the averaging count.

Press .

On the Storage Mode menu, press (Storage Mode).

(%)

The selection window opens.

Using and or the rotary knob in the Entry section, select Average.

Press .

When setup is completed, measurement restarts.

© 2N s

Also when the averaging count is changed with Storage Mode set to Average, meas-
urement restarts on completion of the setup. If the values are not changed or chang-
ing is canceled, measurement is not restarted.

Refresh Interval: Set the interval for updating the average display.
e Every: Updates the display at every measurement.
e Once: Updates the display after measurement of the specified averaging count

is completed.

Available storage modes are listed below.
e Normal: Updates and displays the measurement results at every measurement.

e Average: Averages and displays the measurement results at every measurement.



Measuring 1Q Level

Changing measurement value unit (Unit)

This section explains how to change the IQ level measurement value unit.

Setting display unit
On the 1Q Level screen, press (Unit) to display the function labels listed be-
low. Then select the unit to be used.

. (mV): Shows the measurement value in mV.

. (dBmV): Shows the measurement value in dBmV.
o (return): Returns to the preceding function label display.
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Saving and Reading Setup Parameters

This section describes how to save and read parameter settings from the memory card.
Before saving or reading parameter settings, insert the memory card in the memory
card slot. The memory card can be inserted or removed while the unit power is ON.

Do not remove the memory card while saving or reading.

One memory card can save a maximum of 100 parameter setup files. Save a file un-
der one file number from 0 to 99. If necessary, a file may be assigned a file name
consisting of letters and/or numerals and it may be write-protected.

A file name is in the MS-DOS format; that is, it may contain a maximum of eight

characters, which are not case-sensitive.
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Saving parameters (Save)

To save parameters, display the Save Parameter screen in the procedure below.

1. Insert a memory card in the memory card slot.

2. Press while pressing .
3.  Press (Display Dir.).

=26HEA Save
<< Save Parameter > Paranstar
Directory ; WMSEGEEANE [400PSKNPARRAN
. Frevious
Sawve File Memory Card Information Fage
Sawve Data : PI4DUPEE Tester Voluwe Label
File Mame : PARAMEE Urused Area | 372 1668 Bytes
Total Area : 32 U739 BY2 Bytes Display Dir.
No. Date Protect shext Page
o | PR n .PER PR1-BE-01 0P A0 #
Bl PARAME1 PEl 2001-02-01 068:00:00 Off
U2 PARAMGZ PEZ2  2001-02-01 008:00:00 Off File Mo.
H3
k) n
U5 PARAMES PES  2001-02-01 068:00:00 Off
55 .
@7 PARAMBT .PO7 2001-28-81 00:00:00 OFf File Name
5SS
B9 ABCOEF .PE9 2001-02-01 08:00:00 Off
14
11 Write
12 Frotect
13
14 ”
%g Back
17 Scresn

One memory card can save a maximum of 100 parameter setup files. Save a file
under one file number from 0 to 99.

4. Using and or the rotary knob in the Entry section, move the cur-
sor and select the file number. Or press (File No.) to open a setup win-
dow and enter the file number using the ten-key pad.

5.  Press in the Entry section.
6.  The confirmation window opens. Select Yes and press .

Thus, the parameter settings are saved on the memory card.

When the file is saved under a new number, it is automatically assigned file name
“PARAM™** P**” (where, “**” is a file number). When the file is saved under a file
number already assigned to an existing file, the parameter settings are overwritten to

the file and the file name remains unchanged.
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Saving under a new name (File Name)

A file can be saved under a new name by pressing (File Name) in Step 4 in
“Saving Parameters (Save).”
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This section describes how to enter a file name after displaying the file name input
window by pressing (File Name).

SBEESA Save
<< Save Parameter >» Paraneter
Directory 1 ASBEEEANP T4DOPSKNPARAN
. Presious

Sawve File Memory Card Information Fage

Save Data  : PI4DOPSK Tester Molume Label :

File Hame : PARAM&E Urised Area 1 333 248 Bytes

Total Area 32 879 872 Bwtes [isplay Dir.

Mo MName Date Time  Protect /hext Page

B8 PARAMBE PEE  2001-08-01 60:00:00 Off ¥

@l PARAMEL .PE1 2081-88-01 60:00:00 Off

B2 PARAMEZ .PE2 2001-08-61 60:00:00 Off File MNo.

@3

a4 m

85 PARAMES .PE5  2081-88-8] e pamell]

6 .

67 PARAMET PO7  oopl-0a-5] BRCOEFGHIJKLMNOPGRSTUMWKyZ J| File Name

23 I$EXER1 234567898 () {3 -~

@9 ABCDEF .PE9 2081-85-6

18

11 Write

12 Protect

13 »

14

%g Back

17 Screen

1. Using the rotary knob, move the cursor inside the list of characters and select
the character to be entered.

2. Press . The character selected appears in the entry area.

3.  Repeat Steps 1 and 2 above to enter the file name. Characters Ato F and 0 to 9
can also be entered from the ten-key pad. A file name may contain a maximum
of eight characters. Available characters are only those given in the list of char-
acters; other characters cannot be used.

4. After entering the file name, press .

5. A confirmation window opens. Select Yes and press .

Thus, the file is saved under the new name.



Saving and Reading Setup Parameters

e Rotary knob: Moves the cursor inside the list of characters.

or 2 Moves the cursor inside the entry area.

) 3 Deletes the character preceding the cursor in the entry area.
3 Overwrites the character pointed to the cursor in the list of

characters onto the cursor position in the entry area.

o Z Determines the character string in the entry area as the file

name.

Write-protecting a file (Write Protect)

This section describes how to write-protect a file.

1. Using and or the rotary knob in the Entry section, move the cur-
sor to the file to be write-protected.

2. Press (Write Protect).

Each time (Write Protect) is pressed write protection is alternately switched
On and Off.
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Reading parameters (Recall)

3-70.

To read the saved parameters, display the Recall Parameter screen in the procedure
given below.

1. Insert the memory card in the memory card slot.

2.  Press .
3.  Press (Display Dir.).

SEEEZA Recal |
<{ Recall Parameter »» Farameter
Directory 1 WMSSEESANP [4DAPSKSPARAM
Previous
Recall file Memory Card Information Page
Fecall Data : PI4DOPSK Tester VWolume Label
File Hame : PARAM&E Urused Area 2 B29 568 Bytes
Total Area r 32 879 872 Byles

[Display Dir.
AMext Page

¥

Protect

B, 5 1

gl PARAMG] .Pal 260]1-05-01 00:00:08 Off
g2 PARAMGZ POz 200]1-095-01 00:00:08 Off File Mo.
85 PARAMGS .PES  2001-05-01 00:00:08 Off
g7 PARAMGEY .PE7 2001-05-01 00:00:08 Off

89 ABCOEF .P@9 2601-95-01 09:00:08 Off

Back
Screen

4. Using and or the rotary knob in the Entry section, move the cur-
sor and select a file number or press (File No.) to open the setup window.
Then enter a file number from the ten-key pad.

5. Press in the Entry section.

6. A confirmation window opens. Select Yes and press .

When parameter reading is completed, the Setup Common Parameter screen appears.



Section 4 Performance Test

This section describes the measurement units, their connection and operation for the
performance test conducted on measurements after installing MX860x05A in
MS860x or MX268x05A in MS268x.

In this section, D represents a panel key.

About the Performance Test..........ccccvviiiiiiiciie e 4-3
Equipment Required for the Performance Test <MS860x> .. 4-4
Performance Test KMS860X>.........ccccevviiiieiiiiiee e, 4-6
Modulation/frequency measurement <MS860x> ...... 4-6
Transmission rate accuracy <MS860x>.................... 4-10
Transmission power measurement accuracy
SMSBBOX> ... eieeee ettt 4-13
Transmission power measurement accuracy with
carrier OFF <MSB860X> .......cccoviuieieiiiiieeeiiieee e 4-16
Linearity KMS860X> .......cueeeiiiiieiiiiiee e 4-19
Occupied frequency bandwidth measurement
SMSBBOA> ... 4-22
Adjacent channel leakage power measurement
SMSBBOX> ....cvieieeeireee e et e et et et e e e e nraee e 4-25
Spurious measurement <KMS860X> ...........cccceeeeeeenn. 4-27
IQ input modulation accuracy <MS860x>................. 4-31
Power meter accuracy <MS860X>.............ccceeuvvnneen. 4-33
Equipment Required for the Performance Test <MS268x> .. 4-35
Performance Test KMS268X>.........cccceeviiieeiiiiiee e, 4-37
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SMSE2B8X> ..o 4-46
Transmission power measurement accuracy with
carrier OFF <MS268X> .......cccoviiiviiiiiiieeiiiee e 4-49
Linearity KMS268X> .......ccueeiiiiiiiiiiiiee e 4-53
Occupied frequency bandwidth measurement
SMS2B8X> ...ttt 4-56
Adjacent channel leakage power measurement
SMS2B8X> ...ttt 4-59
Spurious measurement <KMS268X> ...........cccceeeeennn. 4-61
IQ input modulation accuracy <MS268x>................. 4-65
Sample Entry Forms for Performance Test Results
SIMSBBOX>...eeeeieieieeeiieee e eettee e e ettt e e e et e e e sente e e e e nrre e e e snnaaeeeanes 4-67
Modulation/frequency measurement <MS860x> ...... 4-67
Transmission power measurement accuracy
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Transmission power measurement accuracy with

carrier OFF <MS860X>........ccuuiiiiiiiieieeeeeeeeeeeeea
Linearity KMS860X>..........cccccviviiiieeeeeieiiiieeee e

Adjacent channel leakage power measurement

SMSBBOX> ..o
Power meter accuracy <KMS860X> ..........cccceviveeene
Sample Entry Forms for Performance Test Results
<MS268x>

Transmission power measurement accuracy

SMS2B8X> ...

Transmission power measurement accuracy with

carrier OFF <MS268X>........ccocooeeiiiiieiiieii
Linearity <MS268X>.........ccvviiiiiiiiiiiiieeiieeee e

Adjacent channel leakage power measurement

SMS268X> ...

Modulation/frequency measurement <MS268x> ....



About the Performance Test

About the Performance Test

The performance test described in this section should be carried out as part of pre-
ventive maintenance to check for performance deterioration during measurement
with MX860x05A installed in MS860x or MX268x05A in MS268x.

Carry out the performance test on this unit when it is required for an acceptance in-
spection, periodic maintenance or a post-repair performance check.

Test items considered to be important should be checked periodically (once or twice
a year) as preventive maintenance.

When using this unit for PDC, PHS or NADC measurement, the following test items
should be included in performance tests carried out for acceptance inspection, peri-
odic maintenance or post-repair performance.

e Modulation/frequency measurement

e Transmission power measurement accuracy

e Power measurement accuracy with carrier OFF
e Linearity

e Occupied frequency bandwidth measurement

e Adjacent channel leakage power measurement
e Spurious measurement

¢ IQ input modulation accuracy

e Power meter accuracy*

* For MS268x, this test is not performed.

If any items that do not satisfy requirements are uncovered by the performance test,
contact Anritsu or its agency.
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Equipment Required for the Performance Test <MS860x>

The measurement equipment required for the performance test is listed below.

Recommended unit
name (model name)

Required performance

Test items

Synthesized signal
generator (MG3633A)

e Frequency range: 100 kHz to 2700 MHz
Resolution of 1 Hz available

e Output level range: —20 to +10 dBm
Resolution of 0.1dB available

e SSB phase noise: —130 dBc/Hz or less
(with offset 10 kHz)

e Secondary harmonic wave: —30 dBc or
less

e External reference
available

input: (10 MHz)

Modulation/frequency measurement

Transmission power measurement
accuracy

Linearity
Adjacent channel leakage power
measurement

Spurious measurement
Power meter accuracy

Digital modulation signal
generator (MG3672A +
MGO0301C + MG0303B)

e Frequency range: 50 MHz to 2100 MHz
Resolution 1 Hz available

¢ Output level range
Without modulation: —10 to +10 dBm
With modulation: —20 to +4 dBm
Resolution 0.1 dB available

e External reference
available

input: (10 MHz)

Transmission rate accuracy

Power measurement range with
carrier OFF

IQ input modulation accuracy

Calibration receiver

e Frequency range: 100 kHz to 3 GHz

Modulation/frequency measurement

(ML2530A) Resolution 1 Hz available Linearity
* Measurement power range: —140 to 20 | Power meter accuracy
dBm
e Measurement accuracy: £0.04 dB
e External reference input: (10 MHz)
available
Power meter (ML4803A) | e Main unit accuracy: £0.02 dB Transmission power measurement
e Frequency range: 100 kHz to 8.5 GHz | accuracy
(depending on power sensor used) Linearity
Power sensor (MA4601A) | e Frequency range: 10 MHz to 3 GHz Power meter accuracy

e Measurement power range: —30 to +20
dBm

e Input connector: N type

Fixed attenuator

e Attenuation: 3 dB

Power measurement accuracy

(MP721A) e VSWR: 1.2 or less
Programmable attenuator | e Frequency range: DC to 18 GHz Modulation/frequency measurement
(MN72A) e Attenuation accuracy: 0.9 dB Transmission rate accuracy

e VSWR: 1.2 or less

Transmission power measurement
accuracy

Linearity
Power meter accuracy

Power Divider

e Frequency range: 50 MHz to 3 GHz

Modulation/frequency measurement

Power splitter

e Frequency range: 50 MHz to 3 GHz

Modulation/frequency measurement




Equipment Required for the Performance Test <MS860x>

Recommended unit

name (model name) Required performance Test items

LPF switching unit e Able to cut off 850 MHz secondary | Spurious measurement
harmonic wave and filter through.

2G LPF e Able to cut off harmonic wave of 2 GHz | Spurious measurement
or more generated by signal generator.

The “Required performance” column shows a portion of the possible performance

within the measurement range of the test items.
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Performance Test <MS860x>

Before starting the performance test, warm up the devices to be tested and measure-

ment units for 30 minutes or more, unless otherwise specified. Ensure that they are
stabilized.

To achieve the highest measurement accuracy, measurement should be performed at
room temperature (25 £5°C), with little AC power voltage fluctuation. The envi-

ronment should be free from noise, vibration, dust, humidity and other complications.

Modulation/frequency measurement <MS860x>

This section describes tests on the following items:

e Carrier frequency accuracy
e Residual EVM
¢ Origin offset accuracy

e Transmission rate accuracy

(1) Test specifications
e Frequency measurement accuracy: = (Reference crystal oscillator accuracy+10
Hz)
Input level (average power during burst):
>—10 dBm (High Power input)
>-30 dBm (Low Power input)
>-40 dBm (Low Power input, with preamplifier ON*1)
e Residual EVM: <0.5% (rms) (PDC, NADC)
<0.7% (rms) (PHS)
Input level (average power during burst):
>—10 dBm (High Power input)
>-30 dBm (Low Power input)
>-40 dBm (Low Power input, with preamplifier ON*1)
¢ Origin offset accuracy: £0.5 dB
Input level (average power during burst):
>-10 dBm (High Power input)
>-30 dBm (Low Power input)
>-40 dBm (Low Power input, with preamplifier ON*1)
for signal with origin offset —30 dBc

*1. The preamplifier can be turned on when main unit option 08 is installed.
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(2)

3)

Setup

Measurement units for test

Synthesized signal generator (SG1): MG3633A
Synthesized signal generator (SG2): MG3633A
Calibration receiver: ML2530A

Programmable attenuator: MN72A

Power divider
Power splitter

10 MHz Reference

MS860x

0
0
0
D
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= ebooooo Q \ - - ooa
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RF output - —
10 MHz Reference Splitter
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o
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(4) Test procedures
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10.

11.

12.

13.

Set the programmable attenuator (MN72A) to 0 dB.
Set SG1 to no-modulation and the frequency and level as follows:

e Frequency: (Frequency given in the table below +2.625 kHz)
2.625 kHz is 1/8 of PDC symbol rate.
Equivalent to all-0 modulation on PDC.

e Level: -10 dBm

Set SG2 to no-modulation and the frequency and level as follows:

e Frequency: (Frequency given in the table of step 31)

e Level: -40 dBm

Set this unit as follows:

e Input Terminal: RF (High and Low for MS8608A)

e Reference Level: —10 dBm

e Frequency: (Frequency in the table of step 31)

e Target System: PDC

e Measuring Object: BS-CH

e Filter: Root-Nyquist

e Sync Word: No

e Trigger: Free Run

e Symbol Timing: 0

Press [:] (More) to display the second function label page.
Press (Power Meter) to display the Power Meter screen.
Set SG1 and SG2 outputs to OFF and press (Zero Set).

Set the SG1 output to —10 dBm and execute (Adjust Range). Adjust the
SG1 level so that the Power Meter indicates —10 dBm +0.1 dB. (After changing
the SG1 level, be sure to execute Adjust Range.) After level calibration, press

(Back Screen).

Set programmable attenuator (MN72A) to 30 dB.

Set +2.625 kHz to the frequency given in the table below for the setting fre-
quency for calibration receiver (ML2530A). Also set BW to 100 Hz and Rela-
tive mode. (The range is fixed to 2.)

Set the SG2 output to ON. After changing the ML2530A frequency to the value
given in the table below, adjust the SG2 level so that the indicated value is =30
dB 0.1 dB. Record the results (origin offset expected value). The value indi-
cated by ML2530A becomes the origin offset expected value.

Set programmable attenuator (MN72A).

e For Pre-Ampl ON: 30 dB

e For MS8609A and MS8608A Low input: 20 dB

e For MS8608A High input: 0 dB

Return the function label to the first page, and press (Modulation Analy-

sis) to display the Modulation Analysis screen.



Performance Test <MS860x>

14.
15.

16.
17.
18.

19.
20.
21.

22.

23.

24.
25.
26.
27.

28.

Execute (Adjust Range).

Read the measurement results displayed on the screen and check that the origin
offset satisfies the Standard.

Origin offset accuracy [dB] = Measurement result — Origin offset expected
value
Set the SG2 output to OFF.
Set Storage Mode to Average and the Average count to 10.
Read the measurement results displayed on the screen and check that the fre-
quency error and residual vector error satisfy the Standard.
Change the frequency as shown in the table below and repeat Steps 1 to 18.
Set the programmable attenuator (MN72A) to 0 dB.
Set SG1 to no-modulation and the frequency and level as follows:
e Frequency: (Frequency given in the table below +3.0375 kHz)
3.0375 kHz is 1/8 of PDC symbol rate.
Equivalent to all-0 modulation on NADC.
e Level: -10 dBm
Set SG2 to no-modulation and the frequency and level as follows:
e Frequency: (Frequency given in the table below)
e Level: -40 dBm
Set this unit as follows:
o Input Terminal: RF (High and Low for MS8608A)
e Reference Level: —10 dBm
e Frequency: (Frequency given in the table of step 31)
e Target System: NADC
e Measuring Object: BASE
o Filter: Root-Nyquist
e Sync Word: No
o Trigger: Free Run
e Symbol Timing: 0
Repeat Steps 5 to 18 above.
Change the frequency as shown in the table below and repeat Steps 20 to 24.
Set programmable attenuator (MN72A) to 0 dB.
Set SG1 to no-modulation and the frequency and level as follows:
e Frequency: (Frequency in the table below +24 kHz)
24 kHz is 1/8 of PHS symbol rate.
Equivalent to all-0 modulation on PHS.
e Level: -10 dBm
Set SG2 to no-modulation and the frequency and level as follows:

e Frequency: (Frequency in the table of step 31)
e Level: -40 dBm
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29. Set this unit as follows:
e Input Terminal: RF (High and Low for MS8608A)
e Reference Level: —10 dBm
e Frequency: (Frequency given in the table below)
e Target System: PHS

e Measuring Object: Continuous

e Filter: Root-Nyquist
e Sync Word: No
e Trigger: Free Run

e Symbol Timing: 0

30. Repeat Steps 5 to 18 above.

31. Change the frequency as shown in the table below and repeat Steps 26 to 30.

Frequency

Level (input level to MS860x)

MS860x
Pre-Ampl ON

MS8609A and
MS8608A Low
input

MS8608A
High input

50 MHz

—40 dBm +0.1 dB

—-30 dBm +0.1 dB

—10 dBm £0.1 dB

850 MHz

—40 dBm £0.1 dB

-30dBm +0.1 dB

—10dBm £0.1 dB

1800 MHz

—40 dBm +0.1 dB

—-30 dBm +0.1 dB

—10 dBm £0.1 dB

2700 MHz

—40 dBm +£0.1 dB

-30dBm +0.1 dB

—10dBm £0.1 dB

Transmission rate accuracy <MS860x>

(1) Test specifications

Transmission rate accuracy: +1ppm

Input level (average power during burst):

(2) Measurement units for test

>-10 dBm (High Power input)
>-30 dBm (Low Power input)
—40 dBm (Low Power input, with preamplifier ON*1)

o Digital signal generator (SG3): MG3672A with MG0301C and MG0303B

e Programmable attenuator: MN72A
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3)

(4)

Setup
MG3672A MS860x
™ —22 20 ) 10 MHz Iﬂ SIS
g 000] =% Buff Output || o ===
(Y]] o o a D:}g [} E}S
= FEEE Input 10/13 MH . cEEEE:::
= EEESL D N ik z = =E=Sijeee
ﬂA[E] ?\@\@‘ﬂ
High/Low input !
RF output
MN72A
= H- -
. ® ® .
J —

Test procedures

NS vk

Set programmable attenuator (MN72A) to 0 dB.
Set SG3 as follows:

Frequency: (Frequency given in the table of step 23)
Level: =10 dBm

System: PDC

Filter: RNYQ

Phase Encode: Normal

Burst:: OFF

e Pattern: PN9

Set this unit as follows:

Input Terminal: RF (High and Low for MS8608A)
Reference Level: —10 dBm

Frequency: (Frequency given in the table of step 23)
Target System: PDC

Measuring Object: BS-CH

Filter: Root-Nyquist

Sync Word: No

Trigger: Free Run

Symbol Timing: 0

Press (More) to display the second function label page.
Press (Power Meter) to display the Power Meter screen.
Set SG3 outputs to OFF and execute (Zero Set).

Set the SG3 output to —10 dBm and execute (Adjust Range). Adjust the
SG3 level so that the Power Meter indicates —10 dBm 0.1 dB. (After changing

the SG3 level, be sure to execute Adjust Range.) After level calibration, press

(Back Screen).
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8. Set programmable attenuator (MN72A) as follows:

e For Pre-Ampl ON: 30 dB
e For MS8609A and MS8608A Low input: 20 dB
e For MS8608A High input: 0 dB

9. Return the function label to the first page, and press (Modulation Analy-
sis) to display the Modulation Analysis screen.

10. Execute (Adjust Range).
11. Press (Bit Rate Measure) to set it ON.

12. Read the measurement results displayed on the screen and check that the trans-
mission rate error satisfies the Standard.

13. Change the frequency as shown in the table below and repeat Steps 1 to 12.
14. Set programmable attenuator (MN72A) to 0 dB.
15. Set SG3 as follows:

e Frequency: (Frequency given in the table of step 23)
e Level: -10 dBm

e System: NADC

o Filter: RNYQ

e Phase Encode: Normal

e Burst:: OFF

e Pattern: PN9

16. Set this unit as follows:

e Input Terminal: RF (High and Low for MS8608A)
e Reference Level: —10 dBm
e Frequency: (Frequency given in the table of step 23)
e Target System: NADC
e Measuring Object: Base
e Filter: Root-Nyquist
e Sync Word: No
e Trigger: Free Run
e Symbol Timing: 0
17. Repeat Steps 4 to 12 above.
18. Change the frequency as shown in the table below and repeat Steps 14 to 17.
19. Set programmable attenuator (MN72A) to 0 dB.
20. Set SG3 as follows:

e Frequency: (Frequency given in the table of step 23)
e Level: -10 dBm

e System: PHP

e Filter: RNYQ

e Phase Encode: Normal

e Burst:: OFF

e Pattern: PN9
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21. Set this unit as follows:

e Input Terminal: RF (High and Low for MS8608A)
e Reference Level: —10 dBm
e Frequency: (Frequency given in the table below)
e Target System: PHS

e Measuring Object: Continuous

o Filter: Root-Nyquist
e Sync Word: No
e Trigger: Free Run

e Symbol Timing: 0

22. Repeat Steps 4 to 12 above.

23. Change the frequency as shown in the table below and repeat Steps 19 to 22.

Frequency

Level (input level to MS860x)

MS860x
Pre-Ampl ON

MS8609A and
MS8608A Low
input

MS8608A High
input

50 MHz

—40 dBm £0.1 dB

-30dBm +0.1 dB

—10 dBm +0.1 dB

850 MHz

—40 dBm £0.1 dB

-30 dBm +0.1 dB

—10dBm +0.1 dB

1500 MHz

—40 dBm £0.1 dB

-30dBm +0.1 dB

—10 dBm +0.1 dB

2100 MHz

—40 dBm £0.1 dB

-30 dBm +0.1 dB

—10dBm +0.1 dB

Transmission power measurement accuracy <MS860x>

(1) Test specifications

10.4 dB (after calibration using the built-in power meter)

(2) Measurement units for test

o Synthesized signal generator (SG1): MG3633A
e Power meter: ML4803A
o Power sensor: MA4601A

e Programmable attenuator: MN72A
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(3) Setup
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(4) Test procedures
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W

MN72A

1. Connect power sensor (MA4601A) to Cal Output for power meter (ML4803A)
and execute Zero Adjust.

2. Set Sensor Input to ON and execute ADJ (Cal Adjust).
3. Connect SGI (MN72A output) to power sensor (MA4601A).

4.  Set the SG1 frequency and output level.
Adjust the SG1 level so that power meter (ML4803A) indicates +10 dBm £0.1
dB. Record the measurement results. Set the programmable attenuator

(MN72A) to 20 dB and then measure and record the attenuation at each meas-

urement frequency. Measurement frequency and level combinations are given in

the table below.
Level (input level to MS860x)
Frequency MS860x MS8609A and MS8608A
MS8608A Low g
Pre-Ampl ON . High input
input

50 MHz —-10 dBm +0.1 dB —-10 dBm +0.1 dB +10 dBm +0.1 dB
850 MHz —-10 dBm £0.1 dB —-10 dBm £0.1 dB +10 dBm 0.1 dB
1500 MHz —-10 dBm +0.1 dB —-10 dBm +0.1 dB +10 dBm +0.1 dB
2100 MHz —-10 dBm £0.1 dB —-10 dBm £0.1 dB +10 dBm 0.1 dB

5. Connect SG1 (MN72A output) to this unit.
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10.
11.
12.

13.
14.

Set this unit as follows:

Input Terminal: RF (High/Low Power Input)
Reference Level: (Level given in the table of step 4)
Frequency: (Frequency given in the table of step 4)
Target System: PDC

Measuring Object: BS-CH

Filter: Root-Nyquist

Sync Word: No

Trigger: Free Run

Symbol Timing: 0

Set programmable attenuator (MN72A).

Pre-Ampl ON: 20 dB
MS8609A and MS8608A Low input: 20 dB
MS8608A High input: 0 dB

Press (RF Power) to display the RF Power screen.

Press (Adjust Range).

Press :] (More) to display the second function label page.
Press (Calibration) and execute (Power Calibration).

Record the Tx Power value (dBm).

For MS8608A High input

Measurement accuracy [dB] = Tx Power value — Power meter measurement
value

For Pre-Ampl ON and MS860x Low input

Measurement accuracy [dB] = Tx Power value — (Power meter measurement
value — actual attenuation for MN72A ATT: 20 dB)

Change the frequency and repeat Steps 3 to 12 above.

Repeat Steps 1 to 13 above, changing Step 6 as follows:

Input Terminal: RF (High/Low Power Input)
Reference Level: (Level given in the table of step 4)
Frequency: (Frequency given in the table of step 4)
Target System: NADC

Measuring Object: Base

Filter: Root-Nyquist

Sync Word: No

Trigger: Free Run

Symbol Timing: 0
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15. Repeat Steps 1 to 13 above, changing Step 6 as follows:

e Input Terminal: RF (High/Low Power Input)

e Reference Level: (Level given in the table of step 4)
e Frequency: (Frequency given in the table of step 4)
e Target System: PHS

e Measuring Object: Continuous

e Filter: Root-Nyquist

e Sync Word: No

e Trigger: Free Run

e Symbol Timing: 0

Transmission power measurement accuracy with
carrier OFF <MS860x>

(1) Test specifications

o Input level (average power during burst):
>+10 dBm (High Power input)
>-10 dBm (Low Power input)
>-20 dBm (Low Power input, with preamplifier ON*1)

¢ Normal mode measurement range:
>65 dB (compared with average power during burst) PDC, NADC
>60 dB (compared with average power during burst) PHS

e Measurement range in wide-dynamic range mode:

Average power during burst: 1W (High Power input)
Compared with 10mW (Low Power input)

>90 dB (Measurement limit is determined by average noise level: <-60
dBm (High input, 50 MHz to 2.1 GHz)) PDC, NADC
>80 dB(Measurement limit is determined by average noise level: <-50
dBm (High input, 50 MHz to 2.1 GHz)) PDC, NADC

*1. The preamplifier can be turned on when main unit option 08 is installed.

(2) Measurement units for test
o Digital signal generator (SG3): MG3672A with MG0301C and MG0303B
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3)

Setup

MG3672A MS860x

D-E’?EDD [[‘ﬁ | o @‘D
() DDD o - Cll— o
- = 10 MHz e - —C
- DDES R O ) c—/ O a a
=l ocoo Buff Output ° gggg D%EE
= oooo &S| | Input 10/13 MHz = H ==5/8388

o © © © © © oo 5 © H — 0000 20 -y

RF output

(4) Test procedures

Low input

1. Set SG3 as follows:

System: PDC

Filter: RNYQ

Phase Encode: Normal
Burst: ON

Pattern: UP TCH
Trigger: Int

2. Set the SG3 frequency. Set the SG3 output level to —10 dBm. Measure the input

level to this unit using the Tx Power value on the RF Power screen (with Wide

Dynamic Range set to OFF). Measurement frequency and level combinations

are given in the table below.

Level (input level to MS860x)
Frequency MS860x MS860x
Pre-Ampl ON Low input
50 MHz —20 dBm £0.1 dB —10 dBm £0.1 dB
850 MHz —20 dBm £0.1 dB —10 dBm £0.1 dB
1500 MHz —20 dBm £0.1 dB —-10 dBm £0.1 dB
2100 MHz —20 dBm £0.1 dB —10 dBm £0.1 dB

3. Set this unit as follows:

e Input Terminal: RF (Low input only for MS8608A)

Reference Level: (Level given in the table above)
Frequency: (Frequency given in the table above)
Target System: PDC

Measuring Object: MS-TCH

Trigger: Free Run

417
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Press (RF Power) to display the RF Power screen.

Press (Adjust Range).

Press D (More) to display the second function label page.
Press (Calibration) and execute (Power Calibration).

Press and adjust the SG2 level so that the Tx Power value is —10
dBm £0.1 dB or less. (Do not execute Adjust Range after changing the level.)

(When Pre-Ampl is ON, calibrate so that the Tx Power value is —20 dBm 0.1
dB. At this time, execute Adjust Range.)

9.  Check that ON/OFF Ratio satisfies the Standard.

10. Return the function label to the first page. Press (Wide Dynamic Range)
and set it to ON (for both Low input and Pre-Ampl ON).

S

11. Adjust the SG2 level so that the input level to this unit indicated by Tx Power
value on the RF Power screen is 0 dBm. Press (Adjust Range).

12. Press [:] (More) to display the second function label page.
13. Press (Calibration) and execute (Power Calibration).

14. Measure the Carrier OFF Power and check that the OFF Power absolute value
does not exceed the average noise level for the Standard (<-81 dBm for Low
Power input).

15. Change the frequency and repeat Steps 2 to 14 above.
16. Set SG3 as follows:

e System: NADC
e Filter: RNYQ
e Phase Encode: Normal
e Burst: ON
e Pattern: UP TCH
e Trigger: Int

17. Set the SG3 frequency. Set the output level to —10 dBm. Measure the input level
to this unit using the Tx Power value on the RF Power screen (with Wide Dy-
namic Range set to OFF). Measurement frequency and level combinations are
given in the table above.

18. Set this unit as follows:

e Input Terminal: RF (Low Power input only for MS8608A)
e Reference Level: (Level given in the table of step 2)

e Frequency: (Frequency given in the table of step 2)

e Target System: NADC

e Measuring Object: Mobile

e Trigger: Free Run

19. Repeat Steps 4 to 13 above.
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20.

21.
22.

23.

24.
25.

26.

Measure the Carrier OFF Power and check that the OFF Power absolute value
does not exceed the average noise level for the Standard (<-81 dBm for Low
Power input)

Change the frequency and repeat Steps 16 to 20 above.

Set SG3 as follows:

e System: PHP

o Filter: RNYQ

e Phase Encode: Normal

e Burst: ON

e Pattern: UP TCH

o Trigger: Int

Set this unit as follows:

o Input Terminal: RF (Low Power input only for MS8608A)

e Reference Level: (Level given in the table of step 2)

e Frequency: (Frequency given in the table of step 2)

e Target System: PHS

e Measuring Object: PS-TCH

o Trigger: Free Run

Repeat Steps 4 to 13 above.

Measure the Carrier OFF Power and check that the OFF Power absolute value
does not exceed the average noise level for the Standard (<-71 dBm for Low
Power input).

Change the frequency and repeat Steps 22 to 25 above.

Linearity <MS860x>

(1) Test specifications

+0.2 dB (0 to —30 dB)

Without changing the reference level settings after range optimization

(2) Measurement units for test

Synthesized signal generator (SG1): MG3633A

Calibration receiver: ML2530A
Programmable attenuator: MN72A
Power meter: ML4803A

Power sensor: MA4601A
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(3) Setup
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(4) Test procedures
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MA4601A

1.  Connect power sensor (MA4601A) to Cal Output for power meter (ML4803A).

Execute Zero

Adjust.

2. Set Sensor Input to ON and execute ADJ (Cal Adjust).
3. Connect SG1 (MN72A output) to power sensor (MA4601A).

4.  Set the SG1 frequency and set programmable attenuator (MN72A) to 0 dB. Ad-
just the SG1 level so that the power meter (ML4803A) indicates +10 dBm 0.1
dB. Record the set value (Set_Ref). Measurement frequency and level combina-
tions are given in the table below.

Level (input level to MS860x)

Frequency MS860x MS8609A and MS8608A

Pre-Ampl ON MSB608A Low High input

input

50 MHz —20 dBm 0.1 dB —10 dBm £0.1 dB +10 dBm £0.1 dB
850 MHz —20 dBm +0.1 dB —10 dBm £0.1 dB +10 dBm 0.1 dB
1500 MHz —20 dBm 0.1 dB —10 dBm £0.1 dB +10 dBm £0.1 dB
2100 MHz —20 dBm +0.1 dB —10 dBm £0.1 dB +10 dBm 0.1 dB

5. Connect SG1 (MN72A output) to calibration receiver (ML2530A). Set BW to

100 Hz and the Relative mode (with the range fixed to 1).
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10.
I1.
12.
13.
14.
15.

16.

17.
18.

Lower the SGI level in 10 dB steps until it reaches —30 dBc (for Set Ref). Re-
cord the measurement value at calibration receiver (ML2530A) at each step
(ML2530A reading).

Set this unit as follows:

e Input Terminal: RF (High/Low Power input)

e Reference Level: (Level given in the table above)
e Frequency: (Frequency given in the table above)
e Target System: PDC

e Measuring Object: BS-CH

e Sync Word: No

e Trigger: Free Run

Set programmable attenuator (MN72A).

e For Pre-Ampl ON: 30 dB

e For MS8609A and MS8608A Low input: 20 dB

e For MS8608A High input: 0 dB

Connect SG1 (MN72A output) to this unit and set the signal generator level to
Set_Ref.

Press (RF Power) to display the RF Power screen.

Press (Adjust Range).

Press :] (More) to display the second function label page.

Press (Calibration) and execute (Power Calibration).

Record the Tx Power value (dBm) (Measure Ref).

Lower the SG1 level in 10 dB steps until it reaches —30 dBc (for Set_Ref). Re-

cord the Tx Power value at each step.

(Change the SGI level in 10 dB steps; do not change the programmable attenu-
ator (MN72A) settings.)

Check that the linearity error (below) satisfies the Standard.

Linearity error [dB] = Tx Power value — (Measure Ref-ML2530A reading)

Change the frequency and repeat Steps 3 to 16 above.

Repeat Steps 1 to 17 above, changing Step 7 as follows:

e Input Terminal: RF (High/Low Power input)

e Reference Level: (Level given in the table of step 4)

e Frequency: (Frequency given in the table of step 4)

e Target System: NADC

e Measuring Object: Base

e Sync Word: No

e Trigger: Free Run
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19.

Repeat Steps 1 to 17 above, changing Step 7 as follows:

Input Terminal: RF (High/Low Power Input)
Reference Level: (Level given in the table of step 4)
Frequency: (Frequency given in the table of step 4)
Target System: PHS

Measuring Object: Continuous

Sync Word: No

Trigger: Free Run

Occupied frequency bandwidth measurement <MS860x>

(1) Test specifications

(2)

(3) Setup
MG3672A

o This test is a functional test and therefore has no test specifications.

Measurement units for test

o Digital signal generator (SG3): MG3672A with MG0301C and MG0303B
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Test procedures
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RF output

Low input

Set SG3 as follows:

System: PDC

Filter: RNYQ

Phase Encode: Normal
Burst:: OFF

Pattern: PN9

Set the SG3 frequency. Set the SG3 output level to —10 dBm. Use the built-in

power meter to measure the input level to this unit. Measurement frequency and

level combinations are given in the table below.
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S S

10.

11.

12.

13.
14.

15.

Set this unit as follows:

e Input Terminal: RF (High and Low for MS8608A)

e Reference Level: —10 dBm

e Frequency: (Frequency in the table of step 21)

e Target System: PDC

e Measuring Object: BS-CH

o Filter: Root-Nyquist

e Sync Word: No

e Trigger: Free Run

e Symbol Timing: 0

Press (Occupied Bandwidth) and display the Occupied Bandwidth

screen.

Execute (Adjust Range).
Press (Measure Method) and set the measurement method to FFT.

Set Storage Mode to Average and Average Count to 10.

Check that the occupied frequency bandwidth measurement value is 26.5 £2
kHz.

Change the frequency and repeat Steps 2 to 8 above.
Set SG3 as follows:

e System: NADC

o Filter: RNYQ

e Phase Encode: Normal

e Burst:: OFF

e Pattern: PN9

Set the SG3 frequency. Set the SG3 output level to —10 dBm. Use the built-in
power meter to measure the input level to this unit. Measurement frequency and
level combinations are given in the table of step 21.
Set this unit as follows:

o Input Terminal: RF (High and Low for MS8608A)

e Reference Level: —10 dBm

e Frequency: (Frequency given in the table of step 21)
e Target System: NADC

e Measuring Object: Base

o Filter: Root-Nyquist

e Sync Word: No

e Trigger: Free Run

e Symbol Timing: 0

Repeat Steps 4 to 7 above.

Check that the occupied frequency bandwidth measurement value is 27.7 12
kHz.

Change the frequency and repeat Steps 11 to 14 above.
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16. Set SG3 as follows:

e System: PHP

e Filter: RNYQ

e Phase Encode: Normal
e Burst:: OFF

e Pattern: PN9

17. Set the SG3 frequency. Set the SG3 output level to —10 dBm. Use the built-in
power meter to measure the input level to this unit. Measurement frequency and

level combinations are given in the table below.
18. Set this unit as follows:

e Input Terminal: RF (High and Low for MS8608A)
e Reference Level: —10 dBm
e Frequency: (Frequency given in the table below)
e Target System: PHS
e Measuring Object: Continuous
e Filter: Root-Nyquist
e Sync Word: No
e Trigger: Free Run
e Symbol Timing: 0
19. Repeat Steps 4 to 7 above.

20. Check that the occupied frequency bandwidth measurement value is 245.0 £10
kHz.

21. Change the frequency and repeat Steps 17 to 20 above.

Level (SG3 set value)
Frequency MS860x MS8609A and MS8608A
MS8608A Low c .
Pre-Ampl ON . High input
input

50 MHz -30 dBm —20 dBm 0 dBm
850 MHz -30 dBm -20 dBm 0 dBm
1500 MHz -30 dBm —20 dBm 0 dBm
2100 MHz -30 dBm —20 dBm 0 dBm
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Adjacent channel leakage power measurement <MS860x>

(1)

Test specifications

o CW signal input for High Speed method

PDC

50 kHz detuning: >60 dB
100 kHz detuning: >65 dB

NADC

30 kHz detuning: >30 dB
60 kHz detuning: >60 dB
90 kHz detuning: >65 dB

PHS

600 kHz detuning: >60 dB
900 kHz detuning: >60 dB

Measurement units for test

(2)

o Synthesized signal generator (SG1): MG3633A

(3) Setup

MG3633A
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(4) Test procedures
1. Set SGI to no-modulation and set the frequency and output level. Use the
built-in power meter to measure the input level to this unit. Measurement fre-
quency and level combinations are given in the table below.

Level (input level to MS860x)
Frequency MS860x MS8609A and
Pre-Ampl ON MS8608A Low input
50 MHz —20 dBm +0.1 dB ~10 dBm +0.1 dB
850 MHz —20 dBm 0.1 dB -10 dBm 0.1 dB
1500 MHz —20 dBm +0.1 dB ~10 dBm +0.1 dB
2100 MHz —20 dBm +0.1 dB ~10 dBm +0.1 dB

2. Set this unit as follows:

o Input Terminal: RF (Low input only for MS8608A)

e Reference Level: (Level given in the table above)

e Frequency: (Frequency given in the table above)

e Target System: PDC

e Measuring Object: BS-CH

e Trigger: Free Run

Press [:] (More) to display the second function label page.

Press (Power Meter) to display the Power Meter screen.

Set SG1 output to OFF and execute (Zero Set).

Set the SGI output to the level given in the table above and execute

(Adjust Range). Adjust the SG1 level so that the Power Meter indicates the

level given in the table above. (After changing the SG1 level, be sure to execute

Adjust Range.)

7.  After level calibration, press (Back Screen).

8. Return the function label to the first page, and press (Adjacent Channel
Power) to display the Adjacent Channel Power screen.

9. Press (Measure Method) and set the measurement method to High
Speed.

10. Press (Unit) and then (dB) to change the unit to dB.

11. Press (Return) and then (Adjust Range).

12. Press (Calibration) and then (Power Calibration).

13. Check that the Mean Power measurement results satisfy the Standard.

AN

14. Change the frequency and repeat Steps 1 to 13 above.
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15. Repeat Steps | to 14 above, changing Step 2 as follows:

Input Terminal: RF (Low input only for MS8608A)

Reference Level: (Level given in the table of step 1)
Frequency: (Frequency given in the table of step 1)

Target System: NADC

Measuring Object: Base

Trigger: Free Run

16. Repeat Steps 1 to 14 above, changing Step 2 as follows:

Input Terminal: RF (Low input only for MS8608A)

Reference Level: (Level given in the table of step 1)
Frequency: (Frequency given in the table of step 1)

Target System: PHS

Measuring Object: Continuous

Trigger: Free Run

Spurious measurement <MS860x>

(1) Test specifications

This test is a functional test and therefore has no test specifications.

(2) Measurement units for test

o Synthesized signal generator (SG1): MG3633A

e LPF switching unit (Able to cut off 850 MHz secondary harmonic waves and filter
through)

e 2GLPF

4-27



Section 4 Performance Test

(3) Setup
MS860x
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(4) Test procedures
1. Set the SG1 frequency and output level. Use the built-in power meter to meas-
ure the input level to this unit. Measurement frequency and level combinations

are given in the table below.

Level (power meter reading)
Frequency MS860x MS8609A and
Pre-Ampl ON MS8608A Low input
850 MHz —10 dBm +0.1 dB 0 dBm £0.1 dB
1850 MHz —-10 dBm £0.1 dB 0 dBm £0.1 dB

2. Set this unit as follows:

e Input Terminal: RF (Low input only for MS8608A)

e Reference Level: (Level given in the table above)

e Frequency: (Frequency given in the table above)

e Modulation: PHS

e Measuring Object: Continuous

e Trigger: Free Run

Press [:] (More) to display the second function label page.
Press (Power Meter) to display the Power Meter screen.
Set SG1 output to OFF and press (Zero Set).

Set the SG1 output to the level given in the table above and execute
(Adjust Range). Adjust the signal generator (SG1) level so that the Power Meter

AN

indicates the level given in the table above. (After changing the SG1 level, be

sure to execute Adjust Range.)

7. After level calibration, press (Back Screen).
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10.

11.
12.

13.

14.

15.
16.
17.
18.
19.

20.
21.

22.

Set the LPF switching unit as follows:

a)  When Carrier Frequency is 850 MHz
e Set LPF to 1.1 GHz.

b) When Carrier Frequency is 1850 MHz
e Set LPF to Filter Pass (No Filter).

Return the function label to the first page, and press (Spurious Emis-
sion) to display the Spurious Emission screen.

Press (Spurious Mode) and set (Sweep). After setting, press
(Return).

Press (More) to display the second function label page.

Press (Setup Search/Sweep Table) and set the frequencies given in the
table of step 25.

a)  When Carrier Frequency is 850 MHz
e Set Table 1.0.

b) When Carrier Frequency is 1850 MHz
e Set Table 2.0.

After setting the table, press (Return).

Press (More) to display the second function label page.
Press (Setup Spectrum Analyzer).
Press (Preselector) and set Normal mode.

Return the function label to the first page.

(Steps 13 and 14 are available only when option 03 is installed.)

Execute (Adjust Range).
Press (Calibration) and execute (Power Calibration).
Check that the measurement value is > 60 dB.

When option 03 is installed, continue to the steps below.

Press (More) to display the second function label page.
Press (Setup Search/Sweep Table) and then press (More) to dis-
play the second function label page.

Press to clear the frequency table.

Set the frequency table as shown below.

a)  When Carrier Frequency is 850 MHz
e Set as shown in Table 1.1.

b) When Carrier Frequency is 1850 MHz
e Set as shown in Table 2.1.

Press (More) to display the second function label page.
Press (Setup Spectrum Analyzer).
Press (Preselector) to set Spurious mode.
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23. Return the function label to the first page.

24,

In the same way, repeat Steps 15 to 17.

25. Change the frequency and repeat Steps 1 to 24 above.

Table 1.0
Start frequency Stop frequency RBW
fl 2 MHz 50 MHz 300 kHz
2 50 MHz 500 MHz 300 kHz
3 500 MHz 800 MHz 300 kHz
f4 900 MHz 1650 MHz 300 kHz
f5 1750 MHz 2500 MHz 300 kHz
fo 2600 MHz 3200 MHz 300 kHz
7 3200 MHz 7800 MHz 300 kHz
Table 1.1
Start frequency Stop frequency RBW
f1 1600 MHz 7800 MHz 300 kHz
Table 2.0
Start frequency Stop frequency RBW
fl 1 MHz 50 MHz 300 kHz
2 50 MHz 500 MHz 300 kHz
3 500 MHz 1800 MHz 300 kHz
4 1900 MHz 3200 MHz 300 kHz
7 3200 MHz 7800 MHz 300 kHz
Table 2.1
Start frequency Stop frequency RBW
fl 1600 MHz 1800 MHz 300 kHz
2 1900 MHz 7800 MHz 300 kHz




Performance Test <MS860x>

|Q input modulation accuracy <MS860x>

(1) Test specifications
e Residual EVM
<0.5% (rms) (DC coupling) PDC, NADC typical value
< 0.7% (rms) (DC coupling) PHS typical value
(2) Measurement units for test
e Digital signal generator: MG3672A with MG0301C and MG0303B
(3) Setup
MG3672A MS860x
[] & = a D ¥
LI —-1C o 2 [ o Jam 1= o D
= [amiiz=2 1oMHz |- 5=E ©)
() oo & © Buff Output g g S
- (] ooo. oocoa
= = cooo _ 10MHz REF IN = g == EE%E
5§§ @ﬂE,@\S‘@®
| Output Q Output lin Qin
(4) Test procedures
1. Set MG3672A as follows:
e System: PDC
e Filter: RNYQ
e Phase Encode: Normal
e Burst: OFF
e Pattern: PN9
e Trigger: Int
2. Set this unit as follows:

Input Terminal: IQ-DC
Impedance: 50 Q

Target System: PDC
Measuring Object: BS-CH
Filter: Root-Nyquist

Sync Word Pattern: No
Trigger: Free Run

Symbol Timing: 0.00symbol

Press (Modulation Analysis) to display the Modulation Analysis screen.
Check that the residual EVM value (Residual EVM) satisfies the Standard.
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5.  Set MG3672A as follows:

e System: NADC

e Filter: RNYQ

e Phase Encode: Normal

e Burst: OFF

e Pattern: PN9

e Trigger: Int
6.  Set this unit as follows:

e Input Terminal: IQ-DC

e Impedance: 50 Q

e Target System: NADC

e Measuring Object: Base

e Filter: Root-Nyquist

e Sync Word Pattern: No

e Trigger: Free Run

e Symbol Timing: 0.00symbol
7. Press (Modulation Analysis) to display the Modulation Analysis screen.
8. Check that the residual EVM value (Residual EVM) satisfies the Standard.
9. Set MG3672A as follows:

e System: PHP

e Filter: RNYQ

e Phase Encode: Normal

e Burst: OFF

e Pattern: PN9

e Trigger: Int
10. Set this unit as follows:

e Input Terminal: IQ-DC

e Impedance: 50 W

e Target System: PHS

e Measuring Object: Continuous

e Filter: Root-Nyquist

e Sync Word Pattern: No

e Trigger: Free Run

e Symbol Timing: 0.00symbol
11. Press (Modulation Analysis) to display the Modulation Analysis screen.

12.  Check that the residual EVM value (Residual EVM) satisfies the Standard.
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Power meter accuracy <MS860x>

(1) Test specifications

(2) Measurement units for test

Signal generator (SG1): MG3633A
Calibration receiver: ML2530A
Power meter: ML4803A

Power sensor: MA4601A
Programmable attenuator: MN72A
3dB ATT X2:MP721A

e Measurement level accuracy

(3) Setup
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(4) Test procedures

4-34

10.
11.
12.
13.

14.

Connect power sensor (MA4601A) to Cal Output for power meter (ML4803A)
and execute Zero Adjust.

Set Sensor Input to ON and execute ADJ (Cal Adjust).

Connect SG1 (MN72A output) to power sensor (MA4601A) with MP721A.

Set the SG1 frequency.

Measurement frequencies: 50 MHz, 2000 MHz, 3000 MHz

Adjust the SGI level so that the power meter (ML4803A) indicates +10 dBm
10.1 dB at the set frequency. Record the SG1 set value (Set_Ref) and the power
meter reading (Read Ref).

Connect the SG1 (MN72A output) to calibration receiver (ML2530A)
(MP721A included). Set the SG1 level to the Set Ref value above.

Set calibration receiver (ML2530A) to Relative mode (with range fixed to 1).
Lower the programmable attenuator (MN72A) in steps of 10 dB until it is —30
dB. Record the measurement value of ML2530A at each step (ATT n). After
recording, reset the MN72A to 0 dB.

Press [:] (More) on this unit to display the second function label page.

Press (Power Meter) to display the Power Meter screen.

With no signals input to this unit, execute (Zero Set).

Connect SG1 (MN72A output) to this unit with MP721A.

Set the frequency of this unit to the value set in Step 4 above.

Lower the programmable attenuator (MN72A) in steps of 10 dB until it is —30
dB. At each attenuation step calculate the measurement accuracy from the
measurement value of this unit (tester measurement value) and the Power meter
reading (Read Ref) — ML2530A measurement value (ATT n) (see the formula
below). When changing the programmable attenuator settings, execute
(Adjust Range) at each step.

0 (Tester measurement value / 10)

10(Read7Ref+ATT7n*)/lO

—IJXIOO

Measurement accuracy[%)] = [

* ATT nis a minus value.

Change the frequency and repeat Steps 4 to 13 above.
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Equipment Required for the Performance Test <MS268x>

The measurement equipment required for the performance test is listed below.

Recommended unit
name (model name)

Required performance

Test items

Synthesized signal
generator (MG3633A)

e Frequency range: 100 kHz to 2700 MHz
Resolution of 1 Hz available

e Output level range: =20 to +10 dBm
Resolution of 0.1dB available

e SSB phase noise: —130 dBc/Hz or less
(with offset 10 kHz)

e Secondary harmonic wave: —30 dBc or
less

e External reference
available

input: (10 MHz)

Modulation/frequency measurement

Transmission power measurement
accuracy

Linearity
Adjacent channel leakage power
measurement

Spurious measurement

Digital modulation signal
generator (MG3672A +
MGO0301C + MG0303B)

e Frequency range: 50 MHz to 2100 MHz
Resolution 1 Hz available

e Output level range
Without modulation: —10 to +10 dBm
With modulation: =20 to +4 dBm
Resolution 0.1 dB available

e External reference
available

input: (10 MHz)

Transmission rate accuracy

Power measurement range with
carrier OFF

1Q input modulation accuracy

Calibration receiver

e Frequency range: 100 kHz to 3 GHz

Modulation/frequency measurement

(ML2530A) Resolution 1 Hz available Linearity
e Measurement power range: —140 to 20
dBm
e Measurement accuracy: £0.04 dB
e External reference input: (10 MHz)
available
Power meter (ML4803A) | ¢ Main unit accuracy: £0.02 dB Modulation/frequency measurement
e Frequency range: 100 kHz to 8.5 GHz | Transmission rate accuracy
(depending on power sensor used) Transmission power measurement
Power sensor (MA4601A) | e Frequency range: 10 MHz to 3 GHz accuracy

e Measurement power range: —30 to +20
dBm

e Input connector: N type

Power measurement range with
carrier OFF

Linearity

Adjacent channel leakage power
measurement

Spurious measurement

Programmable attenuator
(MN72A)

e Frequency range: DC to 18 GHz
e Attenuation accuracy: 0.9 dB
e VSWR: 1.2 or less

Modulation/frequency measurement
Transmission rate accuracy

Transmission power measurement
accuracy

Linearity

Power divider

e Frequency range: 50 MHz to 3 GHz

Modulation/frequency measurement

Power splitter

e Frequency range: 50 MHz to 3 GHz

Modulation/frequency measurement
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Recommended unit

name (model name) Required performance Test items

LPF switching unit e Able to cut off 850 MHz secondary | Spurious measurement
harmonic wave and filter through.

2G LPF e Able to cut off harmonic wave of 2 GHz | Spurious measurement
or more generated by signal generator.

The “Required performance” column shows a portion of the possible performance

within the measurement range of the test items.
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Performance Test <MS268x>

Before starting the performance test, warm up the devices to be tested and measure-
ment units for 30 minutes or more, unless otherwise specified. Ensure that they are
stabilized.

To achieve the highest measurement accuracy, measurement should be performed at
room temperature (25 £5°C), with little AC power voltage fluctuation. The envi-

ronment should be free from noise, vibration, dust, humidity and other complications.

Modulation/frequency measurement <MS268x>

This section describes tests on the following items:

Carrier frequency accuracy
Residual EVM

Origin offset accuracy

e Transmission rate accuracy

(1) Test specifications
<MS2681A/MS2683A>
e Frequency measurement accuracy: + (Reference crystal oscillator accuracy+10
Hz)
Input level (average power during burst):
>-30 dBm (with preamplifier OFF)
>—40 dBm (with preamplifier ON*1)
e Residual EVM: <0.5% (rms) (PDC, NADC)
<0.7% (rms) (PHS)
Input level (average power during burst):
>-30 dBm (with preamplifier OFF)
>-40 dBm (with preamplifier ON*1)
e Origin offset accuracy: £0.5 dB
Input level (average power during burst):
>-30 dBm (with preamplifier OFF)
>-40 dBm (with preamplifier ON*1)
for signal with origin offset —30 dBc

*1. The preamplifier can be turned on when main unit option 08 is installed.
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<MS2687A/B>
e Frequency measurement accuracy: + (Reference crystal oscillator accuracy+10
Hz)
Input level (average power during burst):
>-30 dBm
e Residual EVM: <0.5% (rms) (PDC, NADC)
<0.7% (rms) (PHS)
Input level (average power during burst):
>-30 dBm
e Origin offset accuracy: £0.5 dB
Input level (average power during burst):
>-30 dBm
for signal with origin offset —30 dBc

(2) Measurement units for test
o Synthesized signal generator (SG1): MG3633A
o Synthesized signal generator (SG2): MG3633A
e Calibration receiver: ML2530A
e Programmable attenuator: MN72A
e Power divider
e Power splitter
e Power meter: ML4803A
e Power sensor: MA4601A
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(3) Setup
SG1 MS268x
I oo Reference s ==
O] ] O] - U — o
HEE 5 O DBDDDD oo S, g%gm -
o5 || #flcccs O : cEEE:
O o0llemeo/|jobbooooo =« aa RF output - =2 == ooao
5 0i9i0 0 ZEEEE5 o6 =EEsli=e
Power K[E] @@E
10 MHz Reference divider _ ;
RF input
SG2
EE% E]E)g\j DG gg%g QEJC‘J\:I m - - = - o
@ oloomo|Do=000E - aw @ @
B 0i0i®0 @ T099 00 o g >0 © —
RF output - —
10 MHz Reference Splitter

ML2530A

Jguoduny

J

00
00

ML4803A

0o =00
== O =0

0m

3@

m0o

MA4601A

I
I

(4) Test procedures

1. Set the programmable attenuator (MN72A) to 0 dB.
2. Set SGI to no-modulation and the frequency and level as follows:

e Frequency: (Frequency given in the table of step 30 +2.625 kHz)
2.625 kHz is 1/8 of PDC symbol rate.
Equivalent to all-0 modulation on PDC.

e Level: —10 dBm

3. Set SG2 to no-modulation and the frequency and level as follows:

e Frequency: (Frequency given in the table of step 30)
e Level: -40 dBm
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10.

11.

12.
13.
14.

15.
16.
17.

18.

Set the MS268x spectrum analyzer as follows:

e Input Terminal: RF

e Reference Level: —10 dBm

e Frequency: (Frequency in the table of step 30)

e Target System: PDC

e Measuring Object: BS-CH

e Filter: Root-Nyquist

e Sync Word: No

e Trigger: Free Run

e Symbol Timing: 0

Connect the splitter output to the power sensor (MA4601A) and switch SG1
output to ON.

Adjust the SG1 level so that the power meter (ML4803A) indicates a value of
—10 dBm £0.1 dB.

Connect the splitter output to RF input of the spectrum analyzer.

Set programmable attenuator (MN72A) to 30 dB.

Set +2.625 kHz to the frequency given in the table below for the setting fre-
quency for calibration receiver (ML2530A). Also set BW to 100 Hz and Rela-

tive mode. (The range is fixed to 2.)

Set the SG2 output to ON. After changing the ML2530A frequency to the value
given in the table below, adjust the SG2 level so that the indicated value is =30
dB £0.1 dB. Record the results (origin offset expected value). The value indi-
cated by ML2530A becomes the origin offset expected value.

Set programmable attenuator (MN72A).

e For Pre-Ampl ON: 30 dB

e For Pre-Ampl OFF: 20 dB

Press (Modulation Analysis) to display the Modulation Analysis screen.

Execute (Adjust Range).

Read the measurement results displayed on the screen and check that the origin
offset satisfies the Standard.

Origin offset accuracy [dB] = Measurement result — Origin offset expected

value
Set the SG2 output to OFF.
Set Storage Mode to Average and the Average count to 10.

Read the measurement results displayed on the screen and check that the fre-

quency error and residual vector error satisfy the Standard.

Change the frequency as shown in the table below and repeat Steps 1 to 17.
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19.
20.

21.

22.

23.
24.
25.
26.

27.

Set the programmable attenuator (MN72A) to 0 dB.

Set SG1 to no-modulation and the frequency and level as follows:

e Frequency: (Frequency given in the table of step 30 +3.0375 kHz)
3.0375 kHz is 1/8 of PDC symbol rate.
Equivalent to all-0 modulation on NADC.

e Level: -10 dBm

Set SG2 to no-modulation and the frequency and level as follows:

e Frequency: (Frequency given in the table of step 30)

e Level: -40 dBm

Set this unit as follows:

e Input Terminal: RF
e Reference Level: —10 dBm
e Frequency: (Frequency given in the table of step 30)
e Target System: NADC
e Measuring Object: BASE
o Filter: Root-Nyquist
e Sync Word: No
e Trigger: Free Run
e Symbol Timing: 0
Repeat Steps 5 to 17 above.
Change the frequency as shown in the table below and repeat Steps 19 to 23.
Set programmable attenuator (MN72A) to 0 dB.
Set SG1 to no-modulation and the frequency and level as follows:
e Frequency: (Frequency in the table of step 30 +24 kHz)
24 kHz is 1/8 of PHS symbol rate.
Equivalent to all-0 modulation on PHS.
e Level: -10 dBm
Set SG2 to no-modulation and the frequency and level as follows:
¢ Frequency: (Frequency in the table of step 30)
e Level: -40 dBm
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28. Set the MS268x spectrum analyzer as follows:

e Input Terminal: RF

e Reference Level: —10 dBm
e Frequency: (Frequency given in the table below)
e Target System: PHS

e Measuring Object: Continuous

e Filter: Root-Nyquist
e Sync Word: No
e Trigger: Free Run

e Symbol Timing: 0

29. Repeat Steps 5 to 17 above.

30. Change the frequency as shown in the table below and repeat Steps 25 to 29.

Level (input level to MS268x)
Frequency |  \ys2681A/3A MS2681A/3A
Pre-Ampl ON Pre-Ampl OFF MS2687A/B
50 MHz —40 dBm +0.1 dB -30 dBm +0.1 dB —-30dBm +0.1 dB
850 MHz —40 dBm £0.1 dB -30 dBm £0.1 dB —-30dBm £0.1 dB
1800 MHz —40 dBm +0.1 dB -30 dBm +0.1 dB —-30dBm +0.1 dB
2700 MHz —40 dBm £0.1 dB -30 dBm £0.1 dB —-30dBm £0.1 dB

Transmission rate accuracy <MS268x>

(1) Test specifications

4-42

<MS2681A/MS2683A>

Transmission rate accuracy:

+1 ppm

Input level (average power during burst):

>-30 dBm (with preamplifier OFF)
>-40 dBm (with preamplifier ON*1)

*1. The preamplifier can be turned on when main unit option 08 is installed.

<MS2687A/B>

Transmission rate accuracy: =*1 ppm

Input level (average power during burst):

>-30 dBm
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(2) Measurement units for test
e Digital signal generator (SG3): MG3672A with MG0301C and MG0303B

e Programmable attenuator: MN72A
e Power meter: ML4803A
e Power sensor: MA4601A

(3) Setup
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(4) Test procedures

I
[

1. Set programmable attenuator (MN72A) to 0 dB.
2. Set SG3 as follows:

e Frequency: (Frequency given in the table of step 22)
e Level: —10 dBm

e System: PDC

e Filter: RNYQ

e Phase Encode: Normal

e Burst: OFF

e Pattern: PN9
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10.
11.

12.
13.
14.

Set the MS268x spectrum analyzer as follows:

e Input Terminal: RF

e Reference Level: —10 dBm

e Frequency: (Frequency given in the table of step 22)
e Target System: PDC

e Measuring Object: BS-CH

e Filter: Root-Nyquist

e Sync Word: No

e Trigger: Free Run

e Symbol Timing: 0

Connect the programmable attenuator output to the power sensor (MA4601A)
and switch SG3 output to ON.

Adjust the SG3 level so that the power meter (ML4803A) indicates a value of
—10 dBm £0.1 dB.

Connect the programmable attenuator output to RF input of the spectrum ana-
lyzer.

Set programmable attenuator (MN72A) as follows:

e For Pre-Ampl ON: 30 dB

e For Pre-Ampl OFF: 20 dB

Press (Modulation Analysis) to display the Modulation Analysis screen.
Execute (Adjust Range).

Press (Bit Rate Measure) to set it ON.

Read the measurement results displayed on the screen and check that the trans-
mission rate error satisfies the Standard.

Change the frequency as shown in the table below and repeat Steps 1 to 11.

Set programmable attenuator (MN72A) to 0 dB.

Set SG3 as follows:

e Frequency: (Frequency given in the table of step 22)

e Level: -10 dBm

e System: NADC

e Filter: RNYQ

e Phase Encode: Normal

e Burst:: OFF
e Pattern: PN9
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15.

16.
17.
18.
19.

20.

21.
22.

Set the MS268x spectrum analyzer as follows:

e Input Terminal: RF

e Reference Level: —10 dBm

e Frequency: (Frequency given in the table below)
e Target System: NADC

e Measuring Object: Base

o Filter: Root-Nyquist

e Sync Word: No

e Trigger: Free Run

e Symbol Timing: 0

Repeat Steps 4 to 11 above.

Change the frequency as shown in the table below and repeat Steps 13 to 16.
Set programmable attenuator (MN72A) to 0 dB.
Set SG3 as follows:

e Frequency: (Frequency given in the table below)
e Level: -10 dBm

e System: PHP

o Filter: RNYQ

e Phase Encode: Normal

e Burst: OFF

e Pattern: PN9

Set the MS268x spectrum analyzer as follows:

e Input Terminal: RF

e Reference Level: —10 dBm

e Frequency: (Frequency given in the table below)
e Target System: PHS

e Measuring Object: Continuous

o Filter: Root-Nyquist

e Sync Word: No

e Trigger: Free Run

e Symbol Timing: 0

Repeat Steps 4 to 11 above.

Change the frequency as shown in the table below and repeat Steps 18 to 21.

Level (input level to MS268x)

Frequency

MS2681A/3A
Pre-Ampl ON

MS2681A/3A
Pre-Ampl OFF

MS2687A/B

50 MHz

—40 dBm £0.1 dB

-30dBm +0.1 dB

—-30 dBm £0.1 dB

850 MHz

—40 dBm £0.1 dB

-30 dBm £0.1 dB

-30 dBm +0.1 dB

1500 MHz

—40 dBm £0.1 dB

-30dBm +0.1 dB

—-30 dBm £0.1 dB

2100 MHz

—40 dBm £0.1 dB

-30 dBm £0.1 dB

-30 dBm +0.1 dB
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Transmission power measurement accuracy <MS268x>

(1) Test specifications

(2) Measurement units for test

This test is a functional test and therefore has no test specifications.

o Synthesized signal generator (SG1): MG3633A
e Power meter: ML4803A

e Power sensor: MA4601A

e Programmable attenuator: MN72A

(3) Setup
MG3633A MS268x
] (. —
= O] O] S— - —/a @
IEE EEE O D[j oooa oD 10 MHz g %gm /
—=2° 558889 T Buff Output = cog __eo
00| Epe® 0 E'CJ'@'DDDE s DO . ggggg%g
5 9i6i0 @ F053 55 ©—@ || Input 10/13 MHz D = == o/0600
RF output A—
RF input
=- Hl- -
ML4803A
s © © -
PN L1 I
\ MA4601A

= 0OOad O =00 0O

MN72A

O- 2= =0 @—
7

F

(4) Test procedures
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Connect power sensor (MA4601A) to Cal Output for power meter (ML4803A)

and execute Zero Cal.

Connect SG1 (MN72A output) to power sensor (MA4601A).
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Set the SG1 frequency and output level.

Adjust the SG1 level so that the power meter (ML4803A) indicates +10 dBm
+0.1 dB. Record the measurement results. Set the programmable attenuator
(MN72A) to 20 dB and then measure and record the attenuation at each meas-
urement frequency. Measurement frequency and level combinations are given in
the table below.

Frequency | ms2681A/3A MS2681A/3A

Level (input level to MS268x)

Pre-Ampl ON | Pre-Ampl OFF MS2687A/8

50 MHz —10dBm £0.1 dB —10dBm £0.1 dB +10 dBm £0.1 dB

850 MHz —10dBm +0.1 dB —10dBm +0.1 dB +10 dBm £0.1 dB

1500 MHz —10dBm £0.1 dB —10dBm £0.1 dB +10 dBm £0.1 dB

2100 MHz —10 dBm £0.1 dB —10 dBm £0.1 dB +10 dBm £0.1 dB

10.

Connect SG1 (MN72A output) to this unit.
Set the MS268x spectrum analyzer as follows:

e Input Terminal: RF

e Reference Level: (Level given in the table above)
e Frequency: (Frequency given in the table above)
e Target System: PDC

e Measuring Object: BS-CH

o Filter: Root-Nyquist

e Sync Word: No

e Trigger: Free Run

e Symbol Timing: 0

Set programmable attenuator (MN72A).

e Pre-Ampl ON: 20 dB
e Pre-Ampl OFF: 20 dB
Press (RF Power) to display the RF Power screen.

Press (Adjust Range).
Record the Tx Power value (dBm).

Measurement accuracy [dB] = Tx Power value — (Power meter measurement
value — actual attenuation for MN72A ATT: 20 dB)

Change the frequency and repeat Steps 3 to 9 above.
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11.

12.

Repeat Steps 1 to 10 above, changing Step 5 as follows:

Input Terminal: RF

Reference Level: (Level given in the table of step 3)
Frequency: (Frequency given in the table of step 3)
Target System: NADC

Measuring Object: Base

Filter: Root-Nyquist

Sync Word: No

Trigger: Free Run

Symbol Timing: 0

Repeat Steps 1 to 10 above, changing Step 5 as follows:

Input Terminal: RF

Reference Level: (Level given in the table of step 3)
Frequency: (Frequency given in the table of step 3)
Target System: PHS

Measuring Object: Continuous

Filter: Root-Nyquist

Sync Word: No

Trigger: Free Run

Symbol Timing: 0
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Transmission power measurement accuracy with
carrier OFF <MS268x>

(1) Test specifications

<MS2681A/MS2683A>

e Input level (average power during burst):
>—10 dBm (with preamplifier OFF)
>-20 dBm (with preamplifier ON*1)

e Normal mode measurement range:
265 dB (compared with average power during burst) PDC, NADC
>60 dB (compared with average power during burst) PHS

e Measurement range in wide-dynamic range mode:

Average power during burst: Compared with 10mW

>90 dB (Measurement limit is determined by average noise level: <-80
dBm (High input, 50 MHz to 2.1 GHz)) PDC, NADC
>80 dB(Measurement limit is determined by average noise level: <-70
dBm (High input, 50 MHz to 2.1 GHz)) PHS

*1. The preamplifier can be turned on when main unit option 08 is installed.

<MS2687A/B>

e Input level (average power during burst):
>-10 dBm

e Normal mode measurement range:
>65 dB (compared with average power during burst) PDC, NADC
260 dB (compared with average power during burst) PHS

e Measurement range in wide-dynamic range mode:

Average power during burst: Compared with 10mW

>90 dB (Measurement limit is determined by average noise level: <80
dBm (High input, 50 MHz to 2.1 GHz)) PDC, NADC
>80 dB(Measurement limit is determined by average noise level: <70
dBm (High input, 50 MHz to 2.1 GHz)) PHS

(2) Measurement units for test
¢ Digital signal generator (SG3): MG3672A with MG0301C and MG0303B
e Power meter: ML4803A
e Power sensor: MA4601A
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(3) Setup
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(4) Test procedures

F

1. Set SG3 as follows:

System: PDC

Filter: RNYQ

Phase Encode: Normal
Burst: ON

Pattern: UP TCH
Trigger: Int

2. Set the SG3 frequency. Set the SG3 output level to —10 dBm. Measure the input
level to this unit using the Tx Power value on the RF Power screen (with Wide

Dynamic Range set to OFF). Measurement frequency and level combinations

are given in the table below.

Level (input level to MS268x)
Frequency MS2681A/3A MS2681A/3A
Pre-Ampl ON Pre-Ampl OFF MS2687A/B
50 MHz —-20 dBm £0.1 dB —-10 dBm £0.1 dB +10 dBm 0.1 dB
850 MHz —20 dBm +0.1 dB —-10 dBm +0.1 dB +10 dBm +0.1 dB
1500 MHz —20 dBm +0.1 dB —-10 dBm +0.1 dB +10 dBm +0.1 dB
2100 MHz —-20 dBm £0.1 dB —-10 dBm £0.1 dB +10 dBm 0.1 dB
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10.

I1.
12.

13.

14.

15.

Set the MS268x spectrum analyzer as follows:

e Input Terminal: RF

o Reference Level: (Level given in the table of step 2)
e Frequency: (Frequency given in the table of step 2)
e Target System: PDC

e Measuring Object: MS-TCH

e Trigger: Free Run

Press (RF Power) to display the RF Power screen.

Press (Adjust Range).

Press and adjust the SG3 level so that the Tx Power value is —10
dBm £0.1 dB or less. (Do not execute Adjust Range after changing the level.)

(When Pre-Ampl is ON, calibrate so that the Tx Power value is —20 dBm +0.1
dB. At this time, execute Adjust Range.)

Check that ON/OFF Ratio satisfies the specification.

Press (Wide Dynamic Range) to set it to ON.
(At both Low input and Pre-Ampl ON)

Adjust the SG3 level so that the input level to this unit indicated by Tx Power
value on the RF Power screen is 0 dBm. Press (Adjust Range).

Measure the Carrier OFF Power and check that the OFF Power absolute value
does not exceed the average noise level for the Standard (<-81 dBm for Low
Power input).

Change the frequency and repeat Steps 2 to 10 above.

Set SG3 as follows:

e System: NADC

e Filter: RNYQ

e Phase Encode: Normal
e Burst: ON

e Pattern: UP TCH

o Trigger: Int

Set the SG3 frequency. Set the output level to —10 dBm. Measure the input level
to this unit using the Tx Power value on the RF Power screen (with Wide Dy-
namic Range set to OFF). Measurement frequency and level combinations are

given in the table above.
Set the MS268x spectrum analyzer as follows:

¢ Input Terminal: RF

e Reference Level: (Level given in the table of step 2)
e Frequency: (Frequency given in the table of step 2)
e Target System: NADC

e Measuring Object: Mobile

e Trigger: Free Run

Repeat Steps 4 to 9 above.
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16.

17.
18.

19.

20.
21.

22.

Measure the Carrier OFF Power and check that the OFF Power absolute value

does not exceed the average noise level for the Standard.
Change the frequency and repeat Steps 12 to 16 above.
Set SG3 as follows:

e System: PHP

e Filter: RNYQ

e Phase Encode: Normal

e Burst: ON

e Pattern: UP TCH

e Trigger: Int

Set the MS268x spectrum analyzer as follows:

e Input Terminal: RF

e Reference Level: (Level given in the table of step 2)

e Frequency: (Frequency given in the table of step 2)

e Target System: PHS

e Measuring Object: PS-TCH

e Trigger: Free Run

Repeat Steps 4 to 9 above.

Measure the Carrier OFF Power and check that the OFF Power absolute value
does not exceed the average noise level for the Standard (<-71 dBm for Low

Power input).

Change the frequency and repeat Steps 18 to 21 above.
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Linearity <MS268x>

(1) Test specifications
+0.2 dB (0 to —30 dB)

Without changing the reference level settings after range optimization

(2) Measurement units for test
e Synthesized signal generator (SG1): MG3633A
e Calibration receiver: ML2530A
e Programmable attenuator: MN72A
e Power meter: ML4803A
e Power sensor: MA4601A

(3) Setup
MG3633A
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(4) Test procedures
1.  Connect power sensor (MA4601A) to Cal Output for power meter (ML4803A).
Execute Zero Cal.

2. Connect SG1 (MN72A output) to power sensor (MA4601A).
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3. Set the SGI frequency and set programmable attenuator (MN72A) to 0 dB. Ad-
just the SG1 level so that the power meter (ML4803A) indicates +10 dBm 0.1
dB. Record the set value (Set_Ref). Measurement frequency and level combina-
tions are given in the table below.

Level (input level to MS268x)
Frequency |  ms2681A/3A MS2681A/3A
Pre-Ampl ON Pre-Ampl OFF MS2687A/B
50 MHz ~20dBm+0.1dB | —-10dBm+0.1dB | +10dBm+0.1 dB
850 MHz —20dBm+0.1dB | —10dBm+0.1dB | +10dBm+0.1 dB
1500 MHz ~20dBm+0.1dB | —-10dBm+0.1dB | +10dBm+0.1 dB
2100 MHz —20dBm+0.1dB | —10dBm+0.1dB | +10dBm+0.1 dB

4.  Connect SG1 (MN72A output) to calibration receiver (ML2530A). Set BW to
100 Hz and the Relative mode (with the range fixed to 1).

5. Lower the SG1 level in 10 dB steps until it reaches —30 dBc (for Set Ref). Re-
cord the measurement value at calibration receiver (ML2530A) at each step
(ML2530A reading).

6.  Set the MS268x spectrum analyzer as follows:

e Input Terminal: RF
e Reference Level: (Level given in the table above)
e Frequency: (Frequency given in the table above)
e Target System: PDC
e Measuring Object: BS-CH
e Sync Word: No
e Trigger: Free Run
7. Set programmable attenuator (MN72A).
e For Pre-Ampl ON: 30 dB
e For Pre-Ampl OFF: 20 dB
8. Connect SG1 (MN72A output) to the MS268x spectrum analyzer and set the
signal generator level to Set Ref.

9. Press (RF Power) to display the RF Power screen.

10. Press (Adjust Range).
11. Record the Tx Power value (dBm) (Measure Ref).

12. Lower the SGI level in 10 dB steps until it reaches —30 dBc (for Set Ref). Re-
cord the Tx Power value at each step.

(Change the SG1 level in 10 dB steps; do not change the programmable attenu-
ator (MN72A) settings.)

13. Check that the linearity error (below) satisfies the Standard.
Linearity error [dB] = Tx Power value — (MeasureRef-ML2530A reading)

14. Change the frequency and repeat Steps 2 to 13 above.
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15.

16.

Repeat Steps 1 to 14 above, changing Step 6 as follows:

Repeat Steps 1 to 14 above, changing Step 6 as follows:

Input Terminal: RF

Reference Level: (Level given in the table of step 3)
Frequency: (Frequency given in the table of step 3)
Target System: NADC

Measuring Object: Base

Sync Word: No

Trigger: Free Run

Input Terminal: RF

Reference Level: (Level given in the table of step 3)
Frequency: (Frequency given in the table of step 3)
Target System: PHS

Measuring Object: Continuous

Sync Word: No

Trigger: Free Run
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Occupied frequency bandwidth measurement <MS268x>

(1) Test specifications
This test is a functional test and therefore has no test specifications.

(2) Measurement units for test
o Digital signal generator (SG3): MG3672A with MG0301C and MG0303B
e Power meter: ML4803A
e Power sensor: MA4601A

(3) Setup
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(4) Test procedures

1. Set SG3 as follows:
e System: PDC
e Filter: RNYQ
e Phase Encode: Normal
e Burst:: OFF
e Pattern: PN9

2. Set the SG3 frequency. Set the SG3 output level to —10 dBm. Use the power
meter (ML4803A) to measure the input level to the MS268x spectrum analyzer.
Measurement frequency and level combinations are given in the table of step
21.
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S S

10.

11.

12.

13.
14.

15.

Set the MS268x spectrum analyzer as follows:

e Input Terminal: RF

e Reference Level: —10 dBm

e Frequency: (Frequency in the table of step 21)

e Target System: PDC

e Measuring Object: BS-CH

o Filter: Root-Nyquist

e Sync Word: No

e Trigger: Free Run

e Symbol Timing: 0

Press (Occupied Bandwidth) and display the Occupied Bandwidth

screen.

Execute (Adjust Range).

Press (Measure Method) and set the measurement method to FFT.

Set Storage Mode to Average and Average Count to 10.

Check that the occupied frequency bandwidth measurement value is 26.5 £2
kHz.

Change the frequency and repeat Steps 2 to 8 above.

Set SG3 as follows:

e System: NADC

o Filter: RNYQ

e Phase Encode: Normal

e Burst:: OFF
e Pattern: PN9

Set the SG3 frequency. Set the SG3 output level to —10 dBm. Use the power
meter (ML4803A) to measure the input level to this unit. Measurement fre-
quency and level combinations are given in the table of step 21.

Set the MS268x spectrum analyzer as follows:

e Input Terminal: RF

e Reference Level: —10 dBm

e Frequency: (Frequency given in the table of step 21)

e Target System: NADC

e Measuring Object: Base

o Filter: Root-Nyquist

e Sync Word: No

e Trigger: Free Run

e Symbol Timing: 0

Repeat Steps 4 to 7 above.

Check that the occupied frequency bandwidth measurement value is 27.7 12

kHz.
Change the frequency and repeat Steps 11 to 14 above.
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16. Set SG3 as follows:

e System: PHP

e Filter: RNYQ

e Phase Encode: Normal
e Burst:: OFF

e Pattern: PN9

17. Set the SG3 frequency. Set the SG3 output level to —10 dBm. Use the power
meter (ML4803A) to measure the input level to this unit. Measurement fre-

quency and level combinations are given in the table below.

18. Set the MS268x spectrum analyzer as follows:

e Input Terminal: RF

e Reference Level: —10 dBm
e Frequency: (Frequency given in the table below)
e Target System: PHS

e Measuring Object: Continuous

e Filter: Root-Nyquist
e Sync Word: No
e Trigger: Free Run

e Symbol Timing: 0

19. Repeat Steps 4 to 7 above.

20. Check that the occupied frequency bandwidth measurement value is 245.0 £10

kHz.

21. Change the frequency and repeat Steps 17 to 20 above.

Level (SG3 set value)
Frequency MS2681A/3A MS2681A/3A
Pre-Ampl ON Pre-Ampl OFF MS2687A/B
50 MHz —30 dBm —20 dBm —20 dBm
850 MHz —30 dBm —20 dBm —20 dBm
1500 MHz —30 dBm —20 dBm —20 dBm
2100 MHz ~30 dBm —20 dBm —20 dBm
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Adjacent channel leakage power measurement <MS268x>

(1) Test specifications
e CW signal input for High Speed method

PDC
50 kHz detuning: >60 dB
100 kHz detuning: >65 dB

NADC
30 kHz detuning:
60 kHz detuning:
90 kHz detuning:

PHS
600 kHz detuning:

900 kHz detuning:

>30dB
=260 dB
=265 dB

260 dB
260 dB

Measurement units for test
o Synthesized signal generator (SG1): MG3633A
e Power meter: ML4803A
e Power sensor: MA4601A

(2)

(3) Setup
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(4) Test procedures

4-60

Set SG1 to no-modulation and set the frequency and output level. Use the
power meter (ML4803A) to measure the input level to the MS268x spectrum
analyzer. Measurement frequency and level combinations are given in the ta-
ble below.

Level (input level to MS268x)
Frequency |  ms2681A/3A MS2681A/3A
Pre-Ampl ON Pre-Ampl OFF MS2687A/B
50 MHz —20 dBm +0.1 dB —-10 dBm £0.1 dB —-10 dBm +0.1 dB
850 MHz —-20 dBm £0.1 dB —-10 dBm £0.1 dB —-10 dBm £0.1 dB
1500 MHz —20 dBm +0.1 dB —-10 dBm +0.1 dB —-10 dBm +0.1 dB
2100 MHz —20 dBm £0.1 dB —-10 dBm £0.1 dB —-10 dBm £0.1 dB
2. Set the MS268x spectrum analyzer as follows:

10.
11.

e Input Terminal: RF

e Reference Level: (Level given in the table above)
e Frequency: (Frequency given in the table above)
e Target System: PDC

e Measuring Object: BS-CH

e Trigger: Free Run

Connect the SG1 output to the power sensor (MA4601A) and switch SG1 out-
put to ON.

Adjust the SGI level so that the power meter (ML4803A) indicates a value of

table above.
Connect the SG1 output to RF input of the MS268x spectrum analyzer.
Press (Adjacent Channel Power) to display the Adjacent Channel Power

screen.

Press (Measure Method) and set the measurement method to High
Speed.

Press (Unit) and then (dB) to change the unit to dB.
Press (Return) and then (Adjust Range).

Check that the Mean Power measurement results satisfy the Standard.

Change the frequency and repeat Steps 1 to 10 above.
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12.

13.

Repeat Steps 1 to 10 above, changing Step 2 as follows:

Repeat Steps 1 to 10 above, changing Step 2 as follows:

Input Terminal: RF

Reference Level: (Level given in the table of step 1)
Frequency: (Frequency given in the table of step 1)
Target System: NADC

Measuring Object: Base

Trigger: Free Run

Input Terminal: RF

Reference Level: (Level given in the table of step 1)
Frequency: (Frequency given in the table of step 1)
Target System: PHS

Measuring Object: Continuous

Trigger: Free Run

Spurious measurement <MS268x>

(1) Test specifications

e This test is a functional test and therefore has no test specifications.

(2) Measurement units for test

Synthesized signal generator (SG1): MG3633A
LPF switching unit (Able to cut off 850 MHz secondary harmonic waves and filter
through)

2G LPF

Power meter: ML4803A
Power sensor: MA4601A
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(3) Setup
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(4) Test procedures

1. Set the SG1 frequency and output level. Use the power meter (ML4803A) to
measure the input level to the MS268x spectrum analyzer. Measurement fre-

quency and level combinations are given in the table below.

Level (power meter reading)
Frequency MS2681A/3A MS2681A/3A
Pre-Ampl ON Pre-Ampl OFF MS2687A/B
850 MHz -10 dBm 0.1 dB 0 dBm +0.1 dB 0 dBm +0.1 dB
1850 MHz -10 dBm 0.1 dB 0 dBm 0.1 dB 0 dBm 0.1 dB

2. Set the MS268x spectrum analyzer as follows:

e Input Terminal: RF

e Reference Level: (Level given in the table above)

e Frequency: (Frequency given in the table above)
e Modulation: PHS

e Measuring Object: Continuous

e Trigger: Free Run

3. Connect the 2G LPF output to the power sensor (MA4601A) and switch SG1

output to

ON.

4.  Adjust the SGI1 Level so that the power meter (ML4803A) indicates a value of

table above.
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10.

11.

12.

13.
14.
15.
16.

17.
18.

19.

Connect the 2G LPF output to RF input of the MS268x spectrum analyzer.
Set the LPF switching unit as follows:
a)  When Carrier Frequency is 850 MHz
e Set LPF to 1.1 GHz.
b) When Carrier Frequency is 1850 MHz
e Set LPF to Filter Pass (No Filter).
Press (Spurious Emission) to display the Spurious Emission screen.

Press (Spurious Mode) and set (Sweep). After setting, press
(Return).

Press (More) to display the second function label page.

Press (Setup Search/Sweep Table) and set the frequencies given in the
table of step 22.

a)  When Carrier Frequency is 850 MHz
e Set Table 1.0.

b) When Carrier Frequency is 1850 MHz
e Set Table 2.0.

After setting the table, press (Return).

Press (More) to display the second function label page.

Press (Setup Spectrum Analyzer).
Press (Preselector) and set Normal mode.

Return the function label to the first page.

(Steps 11 and 12 are available only when option 03 is installed.)
Execute (Adjust Range).

Check that the measurement value is = 60 dB.

When option 03 is installed, continue to the steps below.

Press (More) to display the second function label page.
Press (Setup Search/Sweep Table) and then press (More) to dis-
play the second function label page.

Press to clear the frequency table.

Set the frequency table as shown below.

¢)  When Carrier Frequency is 850 MHz
e Set as shown in Table 1.1.

d) When Carrier Frequency is 1850 MHz
e Set as shown in Table 2.1.

Press (More) to display the second function label page.

Press (Setup Spectrum Analyzer).
Press (Preselector) to set Spurious mode.
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4-64

20. Return the function label to the first page.

21.

In the same way, repeat Steps 13 and 14.

22. Change the frequency and repeat Steps 1 to 21 above.

Table 1.0
Start frequency Stop frequency RBW
fl 2 MHz 50 MHz 300 kHz
2 50 MHz 500 MHz 300 kHz
3 500 MHz 800 MHz 300 kHz
f4 900 MHz 1650 MHz 300 kHz
f5 1750 MHz 2500 MHz 300 kHz
fo 2600 MHz 3200 MHz 300 kHz
7 3200 MHz 7800 MHz 300 kHz
Table 1.1
Start frequency Stop frequency RBW
f1 1600 MHz 7800 MHz 300 kHz
Table 2.0
Start frequency Stop frequency RBW
fl 1 MHz 50 MHz 300 kHz
2 50 MHz 500 MHz 300 kHz
3 500 MHz 1800 MHz 300 kHz
4 1900 MHz 3200 MHz 300 kHz
7 3200 MHz 7800 MHz 300 kHz
Table 2.1
Start frequency Stop frequency RBW
fl 1600 MHz 1800 MHz 300 kHz
2 1900 MHz 7800 MHz 300 kHz
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|Q input modulation accuracy <MS268x>

(1) Test specifications
¢ Residual EVM
<0.5% (rms) (DC coupling) PDC, NADC typical value
< 0.7% (rms) (DC coupling) PHS typical value
(Available only when Option MS2681A/3A-17 or -18, or MS2687A/B-18 is installed)

(2) Measurement units for test
e Digital signal generator: MG3672A with MG0301C and MG0303B

(3) Setup
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(4) Test procedures
1.  Set MG3672A as follows:

e System: PDC
e Filter: RNYQ
e Phase Encode: Normal
e Burst: OFF
e Pattern: PN9
o Trigger: Int
2. Set the MS268x spectrum analyzer as follows:
e Input Terminal: IQ-DC
e Impedance: 50 Q
e Target System: PDC
e Measuring Object: BS-CH
o Filter: Root-Nyquist
e Sync Word Pattern: No
o Trigger: Free Run
e Symbol Timing: 0.00symbol
3. Press (Modulation Analysis) to display the Modulation Analysis screen.

4.  Check that the residual EVM value (Residual EVM) satisfies the specification.
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10.

11.
12.

Set MG3672A as follows:

System: NADC

Filter: RNYQ

Phase Encode: Normal
Burst: OFF

Pattern: PN9

Trigger: Int

Set the MS268x spectrum analyzer as follows:

Input Terminal: IQ-DC
Impedance: 50 W

Target System: NADC
Measuring Object: Base
Filter: Root-Nyquist

Sync Word Pattern: No
Trigger: Free Run

Symbol Timing: 0.00symbol

Press (Modulation Analysis) to display the Modulation Analysis screen.
Check that the residual EVM value (Residual EVM) satisfies the Specification.
Set MG3672A as follows:

System: PHP

Filter: RNYQ

Phase Encode: Normal
Burst: OFF

Pattern: PN9

Trigger: Int

Set the MS268x spectrum analyzer as follows:

Input Terminal: IQ-DC
Impedance: 50 Q

Target System: PHS
Measuring Object: Continuous
Filter: Root-Nyquist

Sync Word Pattern: No
Trigger: Free Run

Symbol Timing: 0.00symbol

Press (Modulation Analysis) to display the Modulation Analysis screen.
Check that the residual EVM value (Residual EVM) satisfies the Specification.



Sample Entry Forms for Performance Test Results <MS860x>

Sample Entry Forms for Performance Test Results
<MS860x>

This section contains sample forms for the performance test results from the MS860x
Digital Mobile Radio Transmitter Tester.

Copy these forms and enter the performance test results.

Test location Report No.
Date

Tested by

Unit names: MS860x Digital Mobile Radio Transmitter Tester
MX860x05A /4 DQPSK measurement software

Serial No. Ambient °C
temperature

Power frequency Hz Relative humidity %

Remarks:

Modulation/frequency measurement <MS860x>

Frequency/modulation measurement accuracy (High Power input)

50MHz | 850MHz | 1500 MHz | 2100 MHz
Minimum value 0% (rms)
Residual Measurement value % (rms) ‘ % (rms) | % (rms) ‘ % (rms)
EVM Maximum value 0.44% (rms) PDC, NADC  0.62% (rms) PHS
Measurement uncertainty 0.06% (rms) PDC, NADC  0.08% (rms) PHS
. Minimum value -99 Hz
Carrier Measurement value Hz ‘ Hz Hz ‘ Hz
frequency Maximum value +9.9 Hz
accuracy
Measurement uncertainty 10.1 Hz
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Frequency/modulation measurement accuracy (Low Power input)

50MHz | 850MHz | 1500 MHz | 2100 MHz
Minimum value 0% (rms)
Residual Measurement value % (rms) | % (rms) ‘ % (rms) | % (rms)
EVM Maximum value 0.44% (rms) PDC, NADC  0.62% (rms) PHS
Measurement uncertainty 0.06% (rms) PDC, NADC  0.08% (rms)PHS
. Minimum value -9.9 Hz
Carrier Measurement value Hz | Hz Hz | Hz
frequency Maximum value +9.9 Hz
accuracy
Measurement uncertainty 10.1 Hz

Frequency/modulation measurement accuracy (Low Power input and Pre-Ampl ON)

50MHz | 850MHz | 1500 MHz | 2100 MHz
Minimum value 0% (rms)
Residual Measurement value % (rms) | % (rms) ‘ % (rms) | % (rms)
EVM Maximum value 0.44% (rms) PDC, NADC  0.62% (rms) PHS
Measurement uncertainty 0.06% (rms) PDC, NADC  0.08% (rms) PHS
' Minimum value -99 Hz
Carrier Measurement value Hz | Hz Hz | Hz
frequency Maximum value +9.9 Hz
accuracy
Measurement uncertainty +0.1 Hz
Origin offset expected value
50 MHz 850 MHz 1500 MHz 2100 MHz
Expected value dB dB dB dB
Origin offset (High Power input)
50 MHz 850 MHz 1500 MHz 2100 MHz
Measurement result dB dB dB dB
Upper limit +0.46 dB
Origin offset accuracy™ dB dB dB dB
Lower limit —-0.46 dB
Measurement uncertainty +0.04 dB
Origin offset (Low Power input)
50 MHz 850 MHz 1500 MHz 2100 MHz
Measurement result dB dB dB dB
Upper limit +0.46 dB
Origin offset accuracy™® dB dB dB dB
Lower limit —-0.46 dB
Measurement uncertainty +0.04 dB
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Origin offset (Low Power input and Pre-Ampl ON)

50 MHz 850 MHz 1500 MHz 2100 MHz
Measurement result dB dB dB dB
Upper limit +0.46 dB
Origin offset accuracy* dB dB dB dB
Lower limit —-0.46 dB
Measurement uncertainty +0.04 dB

* Origin offset accuracy [dB] = Measurement result — Origin offset expected value

Transmission rate accuracy (High Power input)

50MHz | 850 MHz | 1500 MHz | 2100 MHz
Minimum value 0 ppm
Transmission
rate Measurement value ppm ‘ ppm | ppm ‘ ppm
accuracy Maximum value 0.9 ppm
Measurement uncertainty 0.1 ppm
Transmission rate accuracy (Low Power input)
50MHz | 850MHz | 1500 MHz | 2100 MHz
Minimum value 0 ppm
Transmission
rate Measurement value ppm ‘ ppm | ppm ‘ ppm
accuracy Maximum value 0.9 ppm
Measurement uncertainty 0.1 ppm
Transmission rate accuracy (Low Power input and Pre-Ampl ON)
50MHz | 850MHz | 1500 MHz | 2100 MHz
Minimum value 0 ppm
Transmission
rate Measurement value ppm ‘ ppm | ppm ‘ ppm
accuracy Maximum value 0.9 ppm
Measurement uncertainty 0.1 ppm
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Transmission power measurement accuracy <MS860x>

Power meter reading

50MHz | 850MHz | 1500 MHz | 2100 MHz
Power Upper limit +10.1 dBm
meter Reading dBm | dBm ‘ dBm | dBm
reading Lower limit +9.9 dBm
Actual attenuation of programmable attenuator (attenuation from +10 dBm)
ATT set value 50 MHz 850 MHz 1500 MHz 2100 MHz
20 dB dB dB dB
Transmission power measurement accuracy (High Power input)
50MHz | 850 MHz | 1500 MHz | 2100 MHz

Minimum value +0.23 dB
Measurement | Measurement value dB ‘ dB | dB ‘ dB
accuracy Maximum value -0.23 dB

Measurement uncertainty +0.17dB

Measurement accuracy [dB] = Tx Power value — Power meter reading
Transmission power measurement accuracy (Low Power input)
50MHz | 850 MHz | 1500 MHz | 2100 MHz

Minimum value +0.23 dB
Measurement Measurement value dB ‘ dB | dB ‘ dB
accuracy Maximum value -0.23 dB

Measurement uncertainty +0.17 dB

Measurement accuracy [dB] = Tx Power value — (Power meter reading — Actual attenuation for MN72A ATT: 20

dB)
Transmission power measurement accuracy (Low Power input and Pre-Ampl ON)
50MHz | 850 MHz | 1500 MHz | 2100 MHz
Minimum value +0.23 dB
Measurement | Measurement value dB ‘ dB | dB ‘ dB
accuracy Maximum value -0.23 dB
Measurement uncertainty +0.17dB

Measurement accuracy[dB] = Tx Power value — (Power meter reading — Actual attenuation for MN72A ATT: 20

dB)
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Transmission power measurement accuracy with carrier
OFF <MS860x>

Transmission power measurement accuracy (Low Power input)

50MHz | 850MHz | 1500 MHz | 2100 MHz

Upper limt | e
I?:tli/(?FF Measurement value dBm ‘ dBm | dBm ‘ dBm
(WDR_OFF) Lower limit 65 dB (PDC, NADC) 60 dB (PHS)

Measurement uncertainty 2 dB

Upper limit —82 dBm (PDC, NADC) -72 dBm (PHS)
OFF Power | Measurement value dB ‘ dB | dB ‘ dB
(WDRON) | Lower limit | e

Measurement uncertainty 2dB

Transmission power measurement accuracy (Low Power input and Pre-Ampl ON)

50MHz | 850MHz | 1500 MHz | 2100 MHz

Upper limit [ e
gii/(())FF Measurement value dBm ‘ dBm | dBm ‘ dBm
(WDR_OFF) Lower limit 65 dB (PDC, NADC) 60 dB (PHS)

Measurement uncertainty 2dB

Upper limit —82 dBm (PDC, NADC) -72 dBm (PHS)
OFF Power | Measurement value dB ‘ dB | dB ‘ dB
(WDRON) | Lower limit |

Measurement uncertainty 2 dB

Measurement accuracy = Tx Power value — power meter reading

4-71



Section 4 Performance Test

Linearity <MS860x>

SG1 set value for +10 dBm calibration at each frequency

4-72

50 MHz 850 MHz 1500 MHz 2100 MHz
SG1 set value Set Ref dBm dBm dBm dBm
Linearity accuracy (High Power input)
Frequency | SG level Calibr_a tion Tester Lineari_t y Effective range
(MHz2) (dBm) ret_:elver measurement calculatlog* (dB)
reading (dB) value (dBm) value (dB)
+10 | e dBm*

50 0 dB dBm dB +0.16 dB
-10 dB dBm dB +0.16 dB
=20 dB dBm dB +0.16 dB
+10 | - dBm*

850 0 dB dBm dB +0.16 dB
-10 dB dBm dB +0.16 dB
=20 dB dBm dB +0.16 dB
+10 | - dBm*

1500 0 dB dBm dB +0.16 dB
-10 dB dBm dB +0.16 dB
=20 dB dBm dB +0.16 dB
+10 | e dBm*

2100 0 dB dBm dB +0.16 dB
-10 dB dBm dB +0.16 dB
=20 dB dBm dB +0.16 dB

Measurement uncertainty +0.04 dB
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Linearity accuracy (Low Power input)

Calibration Tester Linearity .
Frequency | SG level . . Effective range
(MHz) (dBm) regelver measurement calculatlo*n* (dB)
reading (dB) value (dBm) value (dB)

-10 | - dBm*
50 =20 dB dBm dB +0.16 dB
=30 dB dBm dB +0.16 dB
—-40 dB dBm dB +0.16 dB

-10 | - dBm*
850 =20 dB dBm dB +0.16 dB
=30 dB dBm dB +0.16 dB
—-40 dB dBm dB +0.16 dB

-10 | - dBm*
1500 =20 dB dBm dB +0.16 dB
-30 dB dBm dB +0.16 dB
—40 dB dBm dB +0.16 dB

-10 | - dBm*
2100 =20 dB dBm dB +0.16 dB
=30 dB dBm dB +0.16 dB
—40 dB dBm dB +0.16 dB

Measurement uncertainty +0.04 dB
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Linearity accuracy (Low Power input and Pre-Ampl ON)

Calibration Tester Linearity .
Frequency | SG level . . Effective range
(MHz2) (dBm) ret_:elver measurement calculatlog* (dB)
reading (dB) value (dBm) value (dB)
=20 | e dBm*
50 =30 dB dBm dB +0.16 dB
—40 dB dBm dB +0.16 dB
-50 dB dBm dB +0.16 dB
=20 | - dBm*

850 -30 dB dBm dB +0.16 dB
—40 dB dBm dB +0.16 dB
-50 dB dBm dB +0.16 dB
=20 | e dBm*

1500 =30 dB dBm dB +0.16 dB
—40 dB dBm dB +0.16 dB
=50 dB dBm dB +0.16 dB
=20 | e dBm*

2100 =30 dB dBm dB +0.16 dB
—40 dB dBm dB +0.16 dB
-50 dB dBm dB +0.16 dB

Measurement uncertainty +0.04 dB

* Measure Ref
** Linearity calculation
Linearity calculation value (dB) = Tester measurement value (dBm) — {Measure Ref (dBm) — Calibration

receiver measurement value (dB)}
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Adjacent channel leakage power measurement <MS860x>

Measurement range (Low Power input)

Detuning 50 MHz | 850 MHz | 1500 MHz|2100 MHz Measurement Effect!ve. lower
frequency uncertainty limit
PDC 50k dB dB dB dB 61 dB
PDC 100 k dB dB dB dB 66 dB
NADC |30k dB dB dB dB 31dB
NADC |60k dB dB dB dB 1 dB 61 dB
NADC |90k dB dB dB dB 66 dB
PHS 600 k dB dB dB dB 61 dB
PHS 900 k dB dB dB dB 61 dB
Measurement range (Low Power input, Pre-Ampl ON)
Detuning 50 MHz | 850 MHz | 1500 MHz|2100 MHz Measurement Effect!ve. lower
frequency uncertainty limit
PDC 50k dB dB dB dB 61 dB
PDC 100 k dB dB dB dB 66 dB
NADC |30k dB dB dB dB 31dB
NADC |60k dB dB dB dB 1dB 61 dB
NADC |90k dB dB dB dB 66 dB
PHS 600 k dB dB dB dB 61 dB
PHS 900 k dB dB dB dB 61 dB
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Power meter accuracy <MS860x>

Power meter reading (Set_Ref)

4-76

50 MHz 2000 MHz 3000 MHz
(SSCi ts_eft{:glue ----- dBm dBm dBm

Power meter Upper limit +10.1 dBm
reading Reading dBm | dBm ‘ dBm

(Read_Ref) Lower limit +9.9 dBm

ML2530A measurement value (ATT_n)*

with programmable attenuator varied
ATT set value ATT_n 50 MHz 2000 MHz 3000 MHz
10 dB ATT 10 dB dB dB
20 dB ATT 20 dB dB dB
30dB ATT 30 dB dB dB
Measurement accuracy (Low Power input)
Frequency | Input level Tester Measurement Effective
(MHz) (dBm) SG&ATT Set level measurement accur:cy range (dB)
value (dBm) (%)
+10 Set Ref dBm dB +5.8%

50 0 Set Ref+ATT:10 dB dBm dB +5.8%
-10 Set Ref+ATT:20 dB dBm dB +5.8%
=20 Set Ref+ATT:30 dB dBm dB +5.8%
+10 Set Ref dBm dB +5.8%

2000 0 Set Ref+ATT:10 dB dBm dB +5.8%
-10 Set Ref+ATT:20 dB dBm dB +5.8%
-20 Set Ref+ATT:30 dB dBm dB +5.8%
+10 Set Ref dBm dB +5.8%
3000 0 Set Ref+ATT:10 dB dBm dB +5.8%
-10 Set Ref+ATT:20 dB dBm dB +5.8%
-20 Set Ref+ATT:30 dB dBm dB +5.8%
Measurement uncertainty +4.2%

* ATT nis a minus value.

** Measurement accuracy calculation

1 O(Tester measurement value/1 O)

Measurement accuracy|%)| = (

10(Read7Re_/’+ATT7n)/10

—ljxlOO
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Sample Entry Forms for Performance Test Results
<MS268x>

This section contains sample forms for the performance test results from the MS268x

spectrum analyzer.

Copy these forms and enter the performance test results.

Test location Report No.
Date
Tested by

Unit names: MS268x Spectrum Analyzer
MX268x05A /4 DQPSK measurement software

Serial No. Ambient °oC
temperature

Power frequency Hz Relative humidity %

Remarks:

Modulation/frequency measurement <MS268x>

Frequency/modulation measurement accuracy (Pre-Ampl OFF)

50MHz | 850MHz | 1500 MHz | 2100 MHz
Minimum value 0% (rms)
Residual Measurement value % (rms) ‘ % (rms) | % (rms) ‘ % (rms)
EVM Maximum value 0.44% (rms) PDC, NADC  0.62% (rms) PHS
Measurement uncertainty 0.06% (rms) PDC, NADC  0.08% (rms)PHS
. Minimum value -9.9 Hz
Carrier Measurement value Hz ‘ Hz Hz ‘ Hz
frequency Maximum value +9.9 Hz
accuracy
Measurement uncertainty 10.1 Hz
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Frequency/modulation measurement accuracy (Pre-Ampl ON)

50MHz | 850MHz | 1500 MHz | 2100 MHz
Minimum value 0% (rms)
Residual Measurement value % (rms) | % (rms) ‘ % (rms) | % (rms)
EVM Maximum value 0.44% (rms) PDC, NADC  0.62% (rms) PHS
Measurement uncertainty 0.06% (rms) PDC, NADC  0.08% (rms) PHS
. Minimum value -9.9 Hz
Carrier Measurement value Hz | Hz Hz | Hz
frequency Maximum value +9.9 Hz
accuracy
Measurement uncertainty 10.1 Hz
Origin offset expected value
50 MHz 850 MHz 1500 MHz 2100 MHz
Expected value dB dB dB dB
Origin offset (Pre-Ampl OFF)
50 MHz 850 MHz 1500 MHz 2100 MHz
Measurement result dB dB dB dB
Upper limit +0.46 dB
Origin offset accuracy™® dB dB dB dB
Lower limit —-0.46 dB
Measurement uncertainty +0.04 dB
* Origin offset accuracy [dB] = Measurement result — Origin offset expected value
Origin offset (Pre-Ampl ON)
50 MHz 850 MHz 1500 MHz 2100 MHz
Measurement result dB dB dB dB
Upper limit +0.46 dB
Origin offset accuracy™® dB dB dB dB
Lower limit —-0.46 dB
Measurement uncertainty +0.04 dB

* Origin offset accuracy [dB] = Measurement result — Origin offset expected value
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Transmission rate accuracy (Pre-Ampl OFF)

50MHz | 850MHz | 1500 MHz | 2100 MHz
Minimum value 0 ppm
Transmission
rate Measurement value ppm ‘ ppm | ppm ‘ ppm
accuracy Maximum value 0.9 ppm
Measurement uncertainty 0.1 ppm
Transmission rate accuracy (Pre-Ampl ON)
50MHz | 850MHz | 1500 MHz | 2100 MHz
Minimum value 0 ppm
Transmission
rate Measurement value ppm ‘ ppm | ppm ‘ ppm
accuracy Maximum value 0.9 ppm
Measurement uncertainty 0.1 ppm
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Transmission power measurement accuracy <MS268x>

Power meter reading

50MHz | 850MHz | 1500 MHz | 2100 MHz
Power Upper limit +10.1 dBm
meter Reading dBm | dBm ‘ dBm | dBm
reading Lower limit +9.9 dBm

Actual attenuation of programmable attenuator (attenuation from +10 dBm)

ATT set value 50 MHz 850 MHz 1500 MHz 2100 MHz
20 dB dB dB dB

Transmission power measurement accuracy (Pre-Ampl OFF)

50MHz | 850 MHz | 1500 MHz | 2100 MHz
Minimum value +0.23 dB

Measurement | Measurement value dB ‘ dB | dB ‘ dB
accuracy Maximum value -0.23 dB
Measurement uncertainty +0.17dB

Measurement accuracy [dB] = Tx Power value — (Power meter reading — Actual attenuation for MN72A ATT: 20

dB)
Transmission power measurement accuracy (Pre-Ampl ON)
50MHz | 850 MHz | 1500 MHz | 2100 MHz
Minimum value +0.23 dB
Measurement | Measurement value dB ‘ dB | dB ‘ dB
accuracy Maximum value -0.23 dB
Measurement uncertainty +0.17dB

Measurement accuracy[dB] = Tx Power value — (Power meter reading — Actual attenuation for MN72A ATT: 20
dB)
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Transmission power measurement accuracy with carrier
OFF <MS268x>

Transmission power measurement accuracy (Pre-Ampl OFF)

50MHz | 850MHz | 1500 MHz | 2100 MHz
Upper limt | e
I?:tli/(?FF Measurement value dBm ‘ DBm | dBm ‘ dBm
(WDR_OFF) Lower limit 65 dB (PDC, NADC) 60 dB (PHS)
Measurement uncertainty 2 dB
Upper limit —82 dBm (PDC, NADC) -72 dBm (PHS)
OFF Power | Measurement value dB ‘ DB | dB ‘ dB
(WDRON) | Lower limit |
Measurement uncertainty 2dB
Transmission power measurement accuracy (Pre-Ampl ON)
50MHz | 850MHz | 1500 MHz | 2100 MHz
Upper limit [ e
gii/(())FF Measurement value dBm ‘ dBm | dBm ‘ dBm
(WDR_OFF) Lower limit 65 dB (PDC, NADC) 60 dB (PHS)
Measurement uncertainty 2dB
Upper limit —82 dBm (PDC, NADC) -72 dBm (PHS)
OFF Power | Measurement value dB ‘ dB | dB ‘ dB
(WDRON) | Lower limit |
Measurement uncertainty 2 dB

Measurement accuracy = Tx Power value — power meter reading
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Linearity <MS268x>

SG1 set value for +10 dBm calibration at each frequency

50 MHz 850 MHz 1500 MHz 2100 MHz
SG1 set value Set Ref dBm dBm dBm dBm
Linearity accuracy (Pre-Ampl OFF)
Frequency | SG level Calibr_a tion Tester Lineari_t y Effective range
(MHz2) (dBm) ret_:elver measurement calculatlog* (dB)
reading (dB) value (dBm) value (dB)
-10 | e dBm*
50 =20 dB dBm dB +0.16 dB
=30 dB dBm dB +0.16 dB
—40 dB dBm dB +0.16 dB
-10 | - dBm*
850 =20 dB dBm dB +0.16 dB
=30 dB dBm dB +0.16 dB
—40 dB dBm dB +0.16 dB
-10 | - dBm*
1500 =20 dB dBm dB +0.16 dB
=30 dB dBm dB +0.16 dB
—40 dB dBm dB +0.16 dB
-10 | e dBm*
2100 =20 dB dBm dB +0.16 dB
=30 dB dBm dB +0.16 dB
—40 dB dBm dB +0.16 dB
Measurement uncertainty +0.04 dB

*  Measure Ref
** Linearity calculation
Linearity calculation value (dB) = Spectrum analyzer measurement value (dBm) — {Measure Ref (dBm) —

Calibration receiver measurement value (dB)}
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Linearity accuracy (Pre-Ampl ON)

Calibration Tester Linearity .
Frequency | SG level . . Effective range
(MHz) (dBm) regelver measurement calculatlo?* (dB)
reading (dB) value (dBm) value (dB)
=20 | - dBm*
50 =30 dB dBm dB +0.16 dB
—40 dB dBm dB +0.16 dB
-50 dB dBm dB +0.16 dB
=20 | - dBm*

850 -30 dB dBm dB +0.16 dB
—40 dB dBm dB +0.16 dB
-50 dB dBm dB +0.16 dB
=20 | - dBm*

1500 =30 dB dBm dB +0.16 dB
—40 dB dBm dB +0.16 dB
=50 dB dBm dB +0.16 dB
=20 | - dBm*

2100 =30 dB dBm dB +0.16 dB
—40 dB dBm dB +0.16 dB
-50 dB dBm dB +0.16 dB

Measurement uncertainty +0.04 dB

*  Measure Ref
** Linearity calculation
Linearity calculation value (dB) = Spectrum analyzer measurement value (dBm) — {Measure Ref (dBm) —

Calibration receiver measurement value (dB)}
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Adjacent channel leakage power measurement <MS268x>

Measurement range (Pre-Ampl OFF)

4-84.

Detuning 50 MHz | 850 MHz | 1500 MHz |2100 MHz Measure[nent Effect!ve. lower
frequency uncertainty limit
PDC 50k dB dB DB dB 61 dB
PDC 100 k dB dB DB dB 66 dB
NADC |30k dB dB DB dB 31dB
NADC |60k dB dB DB dB 1dB 61 dB
NADC |90k dB dB DB dB 66 dB
PHS 600 k dB dB DB dB 61 dB
PHS 900 k dB dB DB dB 61 dB
Measurement range (Pre-Ampl ON)
Detuning 50 MHz | 850 MHz | 1500 MHz|2100 MHz Measurement Effect!ve. lower
frequency uncertainty limit
PDC 50k dB dB dB dB 61 dB
PDC 100 k dB dB dB dB 66 dB
NADC |30k dB dB dB dB 31dB
NADC |60k dB dB dB dB 1dB 61 dB
NADC |90k dB dB dB dB 66 dB
PHS 600 k dB dB dB dB 61 dB
PHS 900 k dB dB dB dB 61 dB
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This section outlines the remote control and gives examples of system upgrades.
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General

The MS8608A/MS8609A, when combined with an external controller (host com-
puter, personal computer, etc.), can automate your measurement system. For this
purpose, the MS8608A/MS8609A is equipped with an RS-232C interface port, and
GPIB interface bus (IEEE std 488.2-1987) as standard compositions. Ethernet inter-
face can be also installed as an option.

Remote control functions

The remote control functions of the MS8608A/MS8609A are used to do the follow-

ing:

M
2
3)
“4)
®)
(6)
(7

Control all functions except a few like the power switch and [LOCAL] key.
Read all parameter settings.

Set the RS-232C interface settings from the panel.

Set the GPIB address from the panel.

Set the IP address for Ethernet interface from the panel. (Optional)

Select the interface port from the panel.

Configure the automatic measurement system when the spectrum analyzer
function is combined with a personal computer and other measuring instru-

ments.

Interface port selection functions

The MS8608A/MS8609A Spectrum Analyzer function has the standard RS-232C in-
terface, GPIB interface bus and parallel (Centronics) interface. It can also have Eth-

ernet interface as an option. Use the panel to select the interface port to be used to

connect external devices as shown below.

Port for the external controller: :Select RS-232C, GPIB or Ethernet (Option).

Port for the printer: :Parallel interface.
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Examples of system upgrades using RS-232C and GPIB

(1) Stand-alone type 1
Waveforms measured with MS8608A/MS8609A are output to the printer.

MS8608A/MS8609A

O Printer
Parallel interface | l(\/_‘

(2) Control by the host computer (1)

The spectrum analyzer is controlled automatically or remotely from the computer.

Computer

MS8608A/MS8609A

O

/ AN RS-232C/GPIB

Ethernet (Option)

(3) Control by the host computer (2)

The waveforms measured by controlling spectrum analyzer automatically or re-

motely are output to the printer.

Computer

MS8608A/MS8609A

O Printer

/ N\ RS-232C/GPIB llel
paralle ,

Ethernet (Option)
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Specifications of RS-232C

The table below lists the specifications of the RS-232C provided as standard in

MS8608A/MS8609A.
Item Specification

Function Control from the external controller (ex-
cept for power-ON/OFF)

Communication system Asynchronous (start-stop synchronous
system), half-duplex

Communication control system X-ON/OFF control

Baud rate 1200, 2400, 4800, 9600, 19.2 k,
38.4k, 56 k, 115 k (bps)

Data bits 7 or 8 bits

Parity Odd number (ODD), even number
(EVEN), none number (NON)

Start bit 1 bit

Stop bit (bits) 1 or 2 bits

Connector D-sub 9-pin, male
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Specifications of GPIB

The table below lists the specifications of the GPIB provided for

MS8608A/MS8609A.
Item Specification and supplementary explanation
Function Conforms to IEEE488.2

The spectrum analyzer is controlled from the external
controller
(except for power-on/of¥).

Interface function | SH1: All source handshake functions are provided.
Synchronizes the timing of data transmission.

AHI1: All acceptor handshake functions are provided.
Synchronizes the timing of data reception.

T6:  The basic talker functions and serial poll function are
provided. The talk only function is not provided.
The talker can be canceled by MLA.

L4:  The basic listener functions are provided. The lis-
ten only function is not provided. The listener can
be canceled by MTA.

SR1: All service request and status byte functions are pro-
vided.

RL1: All remote/local functions are provided.

The local lockout function is provided.
PPO: The parallel poll functions are not provided.
DC1: All device clear functions are provided.
DT1: Device trigger functions are provided.
C0:  System controller functions are not provided.
E2:  Output is tri-state.
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This section describes how to connect external devices such as the host computer,
personal computer, and printer with RS-232C and GPIB cables. This section also de-
scribes how to setup the interfaces of the spectrum analyzer function.

Connecting an External Device with an RS-232C Cable..... 2-3

Connection Diagram of RS-232C Interface Signals ............ 2-4
Connecting a Device with a GPIB Cable ...............cccuunee. 2-5
Setting the GPIB AdAress .........cccevvviieiiiiieeeeiiieenn 2-6

21
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Connecting an External Device with an RS-232C Cable

Connect the RS-232C connector (D-sub 9-pin, male) on the rear panel of spectrum
analyzer to the RS-232C connector of the external device with an RS-232C cable.

External device

RS-232C

L]

RS-232C | -

RS-232C cable

Note:

RS-232C connectors with 9 pins and 25 pins are available. When purchasing
the RS-232C cable, check the number of pins on the RS-232C connector of
the external device. Also, the following RS-232C cable is provided as
peripheral parts of the spectrum analyzer.

¢ RS-232C cable (for IBM PC/AT Compatible)
e Spectrum analyzer side AT Compatible personal computer

D-sub Length: 1.5 m D-sub
9-pin, 9-pin,
female (Cross) female
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Connection Diagram of RS-232C Interface Signals

The diagram below shows the RS-232C interface signal connections between the

spectrum analyzer and devices such as a personal computer.

e  Connection with IBM PC/AT Compatible personal computer

MS8608A/MS8609A IBM PC/AT Compartible
(Cross cable)
GND GND
CD(NC) 1 )— —t—( 1CD
RD 2 ) ( 2RD
T3 ) X ( 371D
DTR(NC) 4 ) \/ ( 4 TDR
GND 5 ) (5 GND
DSR(NC) 6 ) /\ ( 6 DSR
RTS 7 ) ( 7RTS
CTs 8 ) >< ( 8CTS
RINC) 9 )— ——( 9 Rl
D-sub 9-pin, female D-sub 9-pin, female
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Connecting a Device with a GPIB Cable

Connect the GPIB connector on the rear panel of this equipment to the GPIB con-

nector of an external device with a GPIB cable.
Note:

Be sure to connect the GPIB cable before turning the equipment power on.

Up to 15 devices, including the controller, can be connected to one system. Con-

nect devices as shown below:

Total cable length: Up to 20 m
Cable length between devices: Up to 4 m
Number of devices that can be connected: Up to 15
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Setting GPIB Address

Set the GPIB address of this equipment as follows.

(move cursor)
—> Interface ———> MyAddress1 —— Set

Use the 10-key pad to enter the GPIB address of this equip-
ment, next push key to confirm address.

The initial value is 1.



Section 3 Device Message Format

This section describes the format of the device messages transmitted on the bus be-
tween a controller (host computer) and the device MS8608 A/MS8609A via the RS-
232C GPIB or Ethernet system.

General Description ..........cevieeiiiiciiiieeee e 3-3
Program Message Format ............ccccoiiiiiiienenen 3-3
Response Message Format.............oevvveevveiviiiiiiennnns 3-8

31



Section 3 Device Message Format




Section 3 Device Message Format

General Description

The device messages are data messages transmitted between the controller and de-
vices, program messages transferred from the controller to this instrument (device),
and response messages input from this instrument (device) to the controller. There
are also two types of program commands and program queries in the program mes-
sage. The program command is used to set this instrument’s parameters and to in-
struct it to execute processing. The program query is used to query the values of

parameters and measured results.

Program Message Format

To transfer a program message from the controller program to this instrument using

the WRITE statement, the program message formats are defined as follows.

PROGRAM MESSAGE
TERMINATOR

PROGRAM MESSAGE

WRITE #1,"CF :1GHZ"

L PROGRAM MESSAGE: When the program message is
transmitted from the controller to this
instrument, the specified terminator is
attached to the end of the program
message to terminate its transmission.

(1) PROGRAM MESSAGE TERMINATOR

(e D
\ '@ / M °

NL: Called New line or
LF (Line Feed)

Carriage Return (CR) is ignored and is not processed as a terminator.

3-3
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(2) PROGRAM MESSAGE

()
\/

PROGRAM MESSAGE UNIT

Multiple program message units can be output sequentially by

separating them with a semicolon.

<Example> WRITE #1;"CF 1GHZ;SP S5Q@QKHZ"

(3) PROGRAM MESSAGE UNIT

—> PROGRAM HEADER @

()
N

PROGRAM DATA

e The program header of an IEEE488.2 common command always begins with an

asterisk.

e For numeric program data, the between the header and data can be omitted.

e The program header of a program query always ends with a question mark.

(4) PROGRAM DATA

CHARACTER PROGRAM
DATA

NUMERIC PROGRAM
DATA

SUFFIX PROGRAM DATA
(unit)

STRING PROGRAM
DATA

(5) CHARACTER PROGRAM DATA

Character program data is specific character string data consisting of the uppercase

alphabetic characters from A to Z, lowercase alphabetic characters from a to z, num-

bers 0 to 9, and underline ().

<Example>WRITE #1;”ST AUTO” ...

....... Sets Sweep Time to AUTO.
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(6) NUMERIC PROGRAM DATA

Numeric program data has two types of formats: integer format (NR1) and fixed-
point format (NR2).

< Integer format (NR1) >

<0 to 9> @

Zeros can be inserted at the beginning — 005, +000045

There must be no spaces between a + or — sign and a number — +5, + A5 (x)
Spaces can be inserted after a number — +5AA A

The + sign is optional — +5, 5

Commas cannot be used to separate digits — 1,234,567 (x)

< Fixed-point format (NR2) >

<—— (Integer part) ————————»<4———><¢—(Fraction part) —»
Decimal point

<0 to 9>

/ //
// / /
/ / . /
/ ~—— The decimal /
fmm—- The digits in point cannot  ~<—————: The digits in the fraction
the integer part be omitted. part can be omitted.

can be omitted.

e The numeric expression of the integer format applies to the integer part.

e There must be no spaces between numbers and the decimal point — +753 A .123 (x)
e Spaces can be inserted after the digits in the fraction part — +753.123AAA

e A number need not be placed before the decimal point — .05

e A+ or —sign can be placed before the decimal point — +.05, —.05

e A number can end with a decimal point — 12.
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(7) SUFFIX PROGRAM DATA (unit)
The table below lists the suffixes used for MS8608A/MS8609A.

Table of Suffix Codes

Classification Unit Suffix Code
GHz GHZ, GZ
MHz MHZ, MZ
Frequency kHz KHZ, KZ
Hz HZ
Default HZ
second S
) m second MS
Time
u second Us
Default MS
dB DB
dBm DBM, DM
dBuv DBUV
dBmV DBMV
Level (dB system) dBpV (emf) DBUVE
dBuV/m DBUVM
Determined in confor-
Default mance with the set scale
unit
Vv \Y
mV MV
Level (V system) "% v
Default uv
W W
mW MW
uw Uw
Level (W system) nW NW
pW PW
fw FW
Default UwW
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(8)

STRING PROGRAM DATA

()
2

<inserted’ >

ASCII character
other than single
quotation mark

2
B

NG

e String program data must be enclosed with single quotation marks (°“...”).
WRITE #1:”TITLE’'MS8608A’"

<inserted " >

ol ¢

ASCII character
other than double
quotation mark

2
B

()
N

N

e A single quotation mark used within a character string must be repeated as shown

in the double quotation marks.
WRITE #1;” TITLE'MS8608A’’'NOISE MEAS’’'’”

MS8608A ‘NOISE MEAS’ is set as the title.



Section 3 Device Message Format

Response Message Format

3-8

To transfer the response messages from this instrument to the controller using the
READ statement, the response message formats are defined as follows.

RESPONSE MESSAGE
TERMINATOR

RESPONSE MESSAGE

(1) RESPONSE MESSAGE TERMINATOR

O ) EOI
\/

The response message terminator to be used depends on the TRM command specifi-

cation.

(2) RESPONSE MESSAGE

()
N

Y

Y

RESPONSE MESSAGE UNIT

When a query is sent by the WRITE statement with one or more program queries, the
response message also consists of one or more response message units.

(3) Usual RESPONSE MESSAGE UNIT

()
N

RESPONSE HEADER @ RESPONSE DATA
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(4) RESPONSE DATA

_|CHARACTER RESPONSE =
DATA

NUMERIC RESPONSE
DATA

STRING RESPONSE
DATA

(5) CHARACTER RESPONSE DATA

Character response data is specific character string data consisting of the uppercase
alphabetic characters from A to Z, lowercase alphabetic characters from a to z, num-

bers 0 to 9, and underline ().

(6) NUMERIC RESPONSE DATA

<Integer format (NR1) >

< Example >
<0 to 9> 123

Y

—1234

e The number at the most-significant position is other than 0.
e A+ sign need not be placed before a positive number.

<Fixed-point format (NR2) >

<0 to 9> <0 to 9> J»

Y

o The number at the most-significant position is other than 0.

e A+ sign need not be placed before a positive number.

o [f there are zeros after the decimal point, the numeric data is
transmitted in the integer format.
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(7) CHARACTER RESPONSE DATA

° <inserted " >

ASCII character
other than double
quotation mark

Y

String response data is transmitted as an ASCII character enclosed with double quo-
tation marks.
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(8)

Response message for input of waveform data using binary
data

The waveform binary data is two-byte 65536 integer data from -32768 to 32767, as

shown below; and sent in the sequence of upper byte and lower byte.

16-Bit Binary With Sign No sign

1000000000000000 —32768 32768
1000000000000001 —-32767 32769
1000000000000010 —32766 32770
1111111111111101 -3 65533
1111111111111110 -2 65534
1111111111111111 -1 65535
0000000000000000 0 0
0000000000000001 1 1
0000000000000010 2 2
0000000000000011 3 3
0111111111111101 32765 32765
0l111111111111110 32766 32766
0111111111111111 32767 32767

Sign bit: Bit 15(MBS) is used.

Integer-digit part:  Bits 0 to 14 are used.

So, 16 bits(two bytes) are used.
Upper byte Lower byte -SB
4 A Y4 A N\

15 14 87 0

S

¢ AN ~ J

Sign bit Integer-digit part

Internal Representation of 2-byte Bynary Data

T When a negative number is stored in a numeric variable, the sign bit 1 is set in the MSB to indicate the

negative value.
The value is stored in a numeric variable in a 2’'s complement format.
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For an example, to transmit an integer of 16706, the ASCII format is compared with
the Binary format, below.

The ASCII format requires 5 bytes. Whereas, the Binary format requires only 2 bytes,
and does not need the data format transformation. So, The Binary format is used for a
high-speed transmission.

ASCII transmission Binary transmission
1 6 7 0 6 X=16706
i i i i i Upper byte Lower byte
31 (H) | 36 (H) | 37(H) | 30(H) | 36 (H) 41 (H) | 42 (H)
1st byte 2nd byte 3rd byte 4th byte 5th byte 1st byte 2nd byte
(H) indicates hexadecimal notation.

16706 (D) = 4 x 16°+ 1 x 162+ 4 x 16"+ 2 x 16°

L

Lower byte —|

413210

li Upper byte |

bit 15114 (1312|1110 9 | 8

~
[e)}
(6}

X=16706| 0 (1 O |O|O|fO|O|1T|O|1T|O|O|O|O]|1]|O

Binary notation< ' 1st byte — 2nd byte (Transmission order)

bit 71654 |3]2]|]1|0

1st byte O|1[0[0|0|O0]| 0| 1] (Upperbyte)=41(H)

2ndbyte | 0O [ 1| O[O0 | 0| 0| 1] 0 | (Lowerbyte)= 42 (H)

The waveform binary data has a number of bytes for

(Number of points to be specified) x 2 bytes + termination code.

Where, termination code is specified by the TRM command, and is LF (0D (H): 1
byte) or CR+LF (0AOD (H): 2 bytes).

3-12.



Section 4 Status Structure

This section describes the device-status reporting and its data structure defined by the
IEEE488.2 when the GPIB interface bus is used. This section also describes the syn-

chronization techniques between a controller and device.

These functions are used to control a device from an external controller using the
GPIB interface bus. Most of these functions can also be used to control a device from

an external controller using the RS-232C or Ethernet interface.

IEEE488.2 Standard Status Model ...........cccoociviiiiieeennen. 4-3
Status Byte (STB) Register........cceviiiiiiiiiiiiiiiiiieceiieees 4-5
ESB and MAV summary messages.........cccccoeeuuneee. 4-5
Device-dependant summary messages.................... 4-6
Reading and clearing the STB register..................... 4-7
Service Request (SRQ) Enabling Operation ....................... 4-8
Standard Event Status Register ...........cccooeiiieeeiiiiiiiinne. 4-9
Bit definition of Standard Event Status Register ....... 4-9
Reading, writing, and clearing the Standard Event
Status Register.........ccooieiiiiien 4-10
Reading, writing, and clearing the Standard Event
Status Enable Register..........ccccovviiiinnnnnn. 4-10
Extended Event Status Register...........cccovveeeieiiiiiiiennnnenn. 4-11
Bit definition of END Event Status Register.............. 4-12
Reading, writing, and clearing the Extended Event
Status Register.........ccoveiiiiien 4-13
Reading, writing, and clearing the Extended Status
Enable Register........coocoiiiiiiie, 4-13
Techniques for Synchronizing MS8608A/MS8609A
with a Controller...........ccooo i, 4-14

Wait for a response after the *OPC? query is sent... 4-14
Wait for a service request after *OPC is sent
(only when the GPIB interface bus is used).. 4-15

41
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The Status Byte (STB) sent to the controller is based on the IEEE488.2 standard. The
bits comprising the STB are called status summary messages because they represent
a summary of the current data in registers and queues.

IEEE488.2 Standard Status Model

The diagram below shows the standard model for the status structures stipulated in
the IEEE488.2 standard.

7 =@<— 7 | Power on (PON) N
6 =@< 6 | User request (URQ) :
5 >@< 5 | Command error (CME) ( °
4 ;@ < 4 | Execution error (EXE) Data
3 > @ < 3 | Device-dependent error (DDE) Data
Standard Event 2 —( )~ 2 | Query error (QYE)
STaTQS Enable 1 —>@= 1 | Request for bus control right (RQC) Data
Register 0 &)< 0 | Operation complete (OPC) Data
, : : : Standard Event Status Register
N ] Data
Setby *ESEn Y Y Y Y Y Y Y o
Read by *ESE? | Logical OR  Read by *ESR? | b=
_________________________________ Service Request| __ Output Queue
: Generation :
| Logical OR !
A K KX X X * I >
7 ! Status
| summary
message
4 :@:
&/
()<
3 '@‘
2 (R )
'@‘
- @~
ervice Request %%
Enable Register | ‘,@4

. ~ ' ’ ’ - Status Byte ’ Reéd b ial ’ Il
% o ’ y serial po

Set by *SRE n Read by *STB? | Register (only when the GP-IB

Read by *SRE? - ' interface bus is used)
g . Standard Status Model Diagram B B
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In the status model, IEEE488.2 status bytes are used for the lowest grade status. This
status byte is composed of seven summary message bits from the higher grade status

structure. To create these summary message bits, the status data structure is com-

posed of two types of register and queue models.

Register model

Queue model

The register model consists of two registers used for recording events
and conditions encountered by a device. These two registers are the
Event Status Register and Event Status Enable Register. When the re-
sults of the AND operation of both register contents are other than 0,
the corresponding bit of the status bit becomes 1. In other cases, the
corresponding bit becomes 0. When the result of their Logical OR is 1,
the summary message bit also becomes 1. If the Logical OR result is 0,
the summary message bit also becomes 0.

The queue in the queue model is used to
sequentially record the waiting status val-
ues or information. If the queue is not
empty, the queue structure summary mes-
sage becomes 1.

If the queue is empty, the message be-
comes 0.

In IEEE488.2, there are three standard models for the status data structure. Two are

register models and one is a queue model based on the register model and queue

model described above. The three standard models are:

[1] Standard Event Status Register and Standard Event Status Enable Register

[2] Status Byte Register and Service Request Enable Register

[3] Output Queue

Standard Event Status Register

Status Byte Register

Output Queue

The Standard Event Status Register
has the same structure as the previ-
ously described register model.

In this register, the bits for eight
types of standard events encountered
by a device are set as follows:

[1] Power on

[2] User request

[3] Command error

[4] Execution error

[5] Device-dependent error

[6] Query error

[7] Request for bus control right
[8] Operation complete

The Logical OR output bit is repre-
sented by Status Byte Register bit 5
(DIO6) as a summary message for
the Event Status Bit (ESB).

The Status Byte Register is a register
in which the RQS bit and the seven
summary message bits from the sta-
tus data structure can be set. This
register is used together with the
Service Request Enable Register.
When the results of the OR opera-
tion of both register contents are
other than 0, SRQ becomes ON. To
indicate this, bit 6 of Status Byte
Register (DIO7) is reserved by the
system as the RQS bit. The RQS bit
is used to indicate that there is a
service request for the external con-
troller. The mechanism of SRQ con-
forms to the IEEE488.2 standard.

The Output Queue has the structure
of the queue model described above.
Status Byte Register bit 4 (DIOS) is
set as a summary message for Mes-
sage Available (MAV) to indicate
that there is data in the output buffer.
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Status Byte (STB) Register

The STB register consists of the STB and RQS (or MSS) messages of the device.

ESB and MAV summary messages

This paragraph describes the ESB and MAV summary messages.

(1) ESB summary message

The ESB (Event Summary Bit) is a message defined by IEEE488.2 which uses bit 5
of the STB register. When the setting permits events to occur, the ESB summary
message bit becomes 1 if any one of the events recorded in the Standard Status Reg-
ister becomes 1. Conversely, the ESB summary message bit becomes 0 if one of the

recorded events occurs, even if events are set to occur.

This bit becomes 0 when the ESR register is read by the *ESR? query or when it is
cleared by the *CLS command.

(2) MAV summary message

The MAV (Message Available) summary bit is a message defined by IEEE488.2
which uses bit 4 of the STB register. This bit indicates whether the output queue is
empty. The MAV summary message bit is set to 1 when a device is ready to receive
a request for a response message from the controller. When the output queue is
empty, this bit is set to 0. This message is used to synchronize the information ex-
change with the controller. For example, this message is available when, after the
controller sends a query command to a device, the controller waits until MAV be-
comes 1. While the controller is waiting for a response from the device, other jobs
can be processed. Reading the Output Queue without first checking MAV will cause

all system bus operations to be delayed until the device responds.
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Device-dependant summary messages

As shown in the diagram below, the spectrum analyzer does not use bit 0, 1, 3, and 7,
and it uses bit 2 as the summary bit of the Event Status Register.

Service Request -——----------- |
generated
(only when the GP-IB interface bus is used)

Standard Event
Status Register

Output Queue

END Event
Status Register

Status summary
message

Status Byte Register
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Reading and clearing the STB register

The STB register can be read using serial polling or the *STB? common query. The
IEEE488.2 STB message can be read by either method, but the value sent to bit 6

(position) is different for each method.

The STB register contents can be cleared using the #*CLS command.

(1) Reading by serial polling (only when the GPIB interface bus
is used)

The IEEE488.2 serial polling allows the device to return a 7-bit status byte and an
RQS message bit which conforms to IEEE488.2. The value of the status byte is not
changed by serial polling. The device sets the RQS message to 0 immediately after
being polled.

(2) Reading by the *STB? common query

The *STB? common query requires the devices to send the contents of the STB reg-
ister and the integer format response messages, including the MSS (Master Summary
Status) summary message. Therefore, except for bit 6, which represents the MSS

summary message, the response to *STB? is identical to that of serial polling.

(3) Definition of MSS (Master Summary Status)

MSS indicates that there is at least one cause for a service request. The MSS message
is represented at bit 6 response to an *STB? query, but it is not produced as a re-
sponse to serial polling. It should not be taken as part of the status byte specified by
IEEE488.2. MSS is configured by the overall logical OR in which the STB register
and SRQ enable (SRE) register are combined.

(4) Clearing the STB register using the *CLS common com-
mand

The *CLS common command clears all status data structures as well as the summary

messages corresponding to them.

The *CLS command does not affect the settings in the Enable Register.
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Service Request (SRQ) Enabling Operation

Bit 0 to 7 of the Service Request Enable Register (SRE) determine which bit of the
corresponding STB register can generate SRQ.

The bits in the Service Request Enable Register correspond to the bits in the Status
Byte Register. If a bit in the Status Byte Register corresponding to an enabled bit in
the Service Request Enable Register is set to 1, the device makes a service request to
the controller with the RQS bit set to 1.

Service Request

I Generation |
! Logical OR - A i
—~— K KF K K F % ! !
disabled = 0, enabled = 128(27) 7 > : Not used i
Not used ‘>[MSS 6 Ras|e-----
disabled = 0, enabled =32 (25) | 5 =@: 5 | ESB -—
disabled = 0, enabled = 16 (2% | 4 (&)< 4 | MAV ~——Status
disabled = 0, enabled =8 (23) | 3 (&)< 3 | Notused 21:;2;2%’
disabled = 0, enabled =4 (2?) 2 :@: 2 ESB(END) <-——
disabled = 0, enabled =2 (21) | 1 >@9< 1
disabled = 0, enabled =1 (29 | 0 »@: 0 | Notused
Service Request Enable (SRE) Register Status Byte (STB) Register

(1) Reading the SRE register

The contents of the SRE register are read using the *SRE? common query. The re-
sponse message to this query is an integer from 0 to 255 which is the sum of the bit

digit weighted values in the SRE register.

(2) Updating the SRE register

The SRE register is written using the *SRE common command. An integer from 0 to
255 is assigned as a parameter to set the SRE register bit to 0 or 1. The value of bit 6

is ignored.
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Standard Event Status Register

Bit definition of Standard Event Status Register

The diagram below shows the operation of the Standard Event Status Register.

disabled = 0, enabled = 128(27) | 7 >@¢ 7 | Power on(PON)
disabled = 0, enabled =64 (2¢) | 6 >@< 6 | Userrequest(URQ) Not used for
m MS8608A/MS8609A
disabled = 0, enabled =32 (25) | 5 :@ - 5 | Command error(CME)
disabled = 0, enabled = 16 (24) | 4 >@: 4 | Execution(EXE)
disabled = 0, enabled =8 (2% | 3 &)~ 3 | Device-dependent(DDE)
disabled = 0, enabled =4 (22) | 2 &)< 2 | Queryerror(QYE)
disabled = 0, enabled =2 (2! 1 < 1 | Request for bus cotrol right(RQC) N d f
@1 & : MRQC) Mot osos
disabled = 0, enabled=1 (2°) | O &)=< 0 | Operation complete(OPC)
Standard Event Status Standard Event Status Register
Enable Register
Y Y Y Y Y Y Y
Logical OR
~ Setby *ESE n

' Read by'ESR?
Road by ESE? | Tt
... ] ESB summary message bit
(to Status Byte register bit 5)

The Standard Event Status Enable (ESE) Register on the left is used to select which

bits in the corresponding Event Register will cause a TRUE summary message when

set.
Bit Event name Description
7 Power on (PON-Power on) 1/3\0 Vts:?ii;t)i(;rrloir:dmursower-off to power-on occurred during the
6 Not used Not used
5 Command error An illegal program message or a misspelled command was re-
(CME-Command Error) ceived.
4 f];)ich-t}IE?(Z:iioorn Error) A legal but unexecutable program message was received.
3 Device-dependent error An error not caused by CME, EXE, or QYE occurred (parame-
(DDE-Device-dependent Error) ter error, etc.).
An attempt was made to read data in the Output Queue when it
2 Query error was empty. Or, the data in the Output Queue was lost before it
(QYE-Query Error) was read.
1 Not used Not used
0 Operation complete This bit becomes 1 when this instrument has processed the
(OPC-Operation Complete) *OPC command.
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Reading, writing, and clearing the Standard Event Status Register

The register is read using the *ESR? common query.

Reading The register is cleared after being read. The response message is integer-format data

with the binary weight added to the event bit and the sum converted to decimal.

Writing With the exception of clearing, data cannot be written to the register from outside.

The register is cleared when:

[1] A *CLS command is received

Clearing [2] The power is turned on Bit 7 is set to ON, and the other bits are cleared to 0
[3] An event is read for the *fESR? query command

Reading, writing, and clearing the Standard Event Status Enable Register

The register is read using the *ESE? common query.

Reading The response message is integer-format data with the binary weight added to the
event bit and the sum converted to decimal.

Writing The register is written using the *ESE common command.

The register is cleared when:

[1] An *ESE command with a data value of 0 is received
[2] The power is turned on

Clearing The Standard Event Enable Register is not affected when:
[1] The device clear function status of IEEE488.2 is changed
[2] An *RST common command is received

[3] A *CLS common command is received
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Extended Event Status Register

For MS8608A/MS8609A, bits 7, 3, 1, and 0 are unused. Bit 2 is assigned to the END
summary bit as the status-summary bit supplied by the extended register model as

shown below.

Service Request ——----------~ :
generated !
|
I
I
Not used : Standard event summary bit Standard Event
) Status Register
i model
MSS 6 RQS[«-1---—-1--- MAV summary bit
ESB |« D G
MAV =
Output Queue
Not used
2 <
1
Not used END event summary bit END Event
Status Register
Status summary model

message

Status Byte Register
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Bit definition of END Event Status Register

The diagram below shows the operation and event-bit names of the END Event Sta-
tus Register.

disabled = 0, enabled = 128(27) | 7 >@<— 7 | Notused
disabled = 0, enabled = 64 (25) | 6 (&)=< 6 | Max Hold/Min Hold completed
disabled = 0, enabled =32 (25) | 5 >@4 5 | Measurement completed
disabled = 0, enabled = 16 (24) | 4 =@4 4 | Averaging completed
disabled = 0, enabled=8 (23) | 3 =@: 3 | Preselector peaking completed
disabled = 0, enabled =4 (22) | 2 >@€ 2 | AUTO TUNE completed
disabled = 0, enabled =2 (2) | 1 —>O< 1 | Calibration completed
disabled = 0, enabled =1 (29 | O &) 0 | Sweep completed

END Event Status END Event Status Register

Enable Register Y Y Y Y Y Y Y
' Logical OR

|

ESB summary message bit
(to Status Byte register bit 2)

Set by ESE2 n
Read by ESE2?

Read by ESR2?

The END Event Status Enable Register on the left is used to select which bits in the

corresponding Event Register will cause a TRUE summary message when set.

Bit Event name Description
7 Not used Not used
6 Max Hold/Min Hold Sweeping according to the specified HOLD number has been
completed.
5 M ¢ leted Calculation processing for measurements (frequency count, noise,
easurement complete etc.) has been completed.
. Sweeping according to the specified AVERAGE number has
4 Averaging completed
been completed.
3 Preselector peaking completed Preselector peaking has been completed.
2 AUTO TUNE completed AUTO TUNE has been completed.
1 Calibration completed ALL CAL, LEVEL CAL, or FREQ CAL has been completed.
0 Sweep completed A single sweep has been completed or is in standby.
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Reading, writing, and clearing the Extended Event Status Register

The ESR2? common query is used to read the register. The register is cleared after

Reading being read. The response message is integer-format data with the binary weight added
to the event bit and the sum converted to decimal.

Writing With the exception of clearing, data cannot be written to the register from outside.

The register is cleared when:
[1] A *CLS command is received

Clearing ]
[2] The power is turned on

[3] An event is read for the ESR2? query command

Reading, writing, and clearing the Extended Status Enable Register

The ESE27? query is used to read the register.

Reading The response message is integer-format data with the binary weight added to the
event bit and the sum converted to decimals.

The ESE2 program command is used to write the register.

Writing Because bits 0 to 7 of the registers are weighted with values 1, 2, 4, 8, 16, 32, 64 and
128, respectively, the write data is transmitted as integer-format data that is the sum

of the required bit digits selected from the weighted value.

The register is cleared when:

[1] An ESE2 program command with a data value of 0 is received
[2] The power is turned on

Clearing The Extended Event Status Enable register is not affected when:
[1] The device clear function status of IEEE488.2 is changed

[2] An *RST common command is received

[3] A *CLS common command is received

4-13



Section 4 Status Structure

Techniques for Synchronizing MS8608A/MS8609A
with a Controller

MS8608A/MS8609A usually treats program messages as sequential commands that
do not process newly-received commands until they complete the processing of the

previous command. Therefore, no special consideration is necessary for pair-
synchronization between MS8608A/MS8609A and the controller.

If the controller controls and synchronizes with one or more devices, after all the
commands specified for MS8608A/MS8609A have been processed, the next com-
mands must be sent to other devices.

There are two ways of synchronizing MS8608A/MS8609A with the controller:

[1] Wait for a response after the *OPC? query is sent.

[2] Wait for SRQ after *OPC is sent.

Wait for a response after the *OPC? query is sent

MS8608A/MS8609A outputs “1” as the response message when executing the *OPC?
query command. The controller is synchronized with MS8608 A/MS8609A by waiting

for the response message to be entered.

< Controller program >

[1] Send one or more commands
sequentially.

U

[2] Send the *OPC? query.

The read “1” is ignored.
[3] Read the response message. |----------- The program then goes
to the next operation.

To the next operation
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Wait for a service request after *OPC is sent
(only when the GPIB interface bus is used)

MS8608A/MS8609A sets the operation-complete bit (bit 0) to 1 when executing the
*OPC command. The controller is synchronized with the spectrum analyzer for SRQ
when the operation-complete bit is set for SRQ.

Logical OR
A A A A A A A
MSS 6 RQS
7 (& 7 | Poweron
5 >@<7 5 | Command error
4 ;@: 4 | Execution error
3 >@< 3 | Device-dependent error
2 =®< 2 | Query error
1 (&)< 1
enabled = 20 | Operation complete
Standard Event Status Standard Event Status
Enable Register (SESER) Register (SESR)
Status Byte Register 1 Output Queue
M < Controller program >
[1] Enable the 20 bit of the Standard Event Status Enable Register. PRINT @1, "*ESE 1"
[2] Enable the 25 bit of the Service Request Enable Register. PRINT @1,;"*SRE 32"
[3] Make the device execute the specified operation.
[4] Send the *OPC command. PRINT @1;"*OPC"
[5] Wait for the SRQ interrupt (ESB summary message). ---Value of status byte: 26+ 25=96
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Section 5 Initial Settings

MS8608A/MS8609A initializes the GPIB interface system at three levels in accor-
dance with the IEEE488.2 specifications. This section describes how these three lev-
els of initialization are processed, and how to instruct initialization from the control-
ler.

Bus Initialization Using the IFC Statement .......................... 5-4
Initialization for Message Exchange by DCL and

SDC Bus Commands .......ccccccveeeeeiiiiiieeee e 5-5
Device Initialization Using the *RST Command .................. 5-7
Device Initialization Using the INI/IP Command................... 5-8
Device Status at Power-on ..........cccccceeviiiiiniiin e 5-8
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In the IEEE488.2 standard, there are three levels of initialization. The first level is

“bus initialization,” the second level is “initialization for message exchange,” and the

third level is “device initialization.” This standard also stipulates that a device must

be set to a known state when the power is turned on.

Level

Initialization type

Description

Level combination and sequence

Bus initialization

The IFC message from the controller
initializes all interface functions
connected to the bus.

Level 1 can be combined with other
levels, but must be executed before
level 2.

Initialization for
message exchange

Message exchanges of all devices
and specified devices on the GPIB
are initialized using the SDC and
DCL GPIB bus commands,
respectively. These commands also
nullify the function that reports
operation  completion to  the
controller.

Level 2 can be combined with other
levels, but must be executed before
level 3.

Device
initialization

The =*RST or INIV/IP command
returns a specified device to a known
device-specific state, regardless of
the conditions under which it was
being used.

Level 3 can be combined with other
levels, but must be executed after levels
1 and 2.

When using the RS-232C (Standard)/Ethernet (Option) interface port to control the
MS8608A/MS8609A from the controller, the level 3 device initialization function of
can be used, and the level 1, 2 initialization function cannot be used. When using the
GPIB (Standard) interface bus to control the MS8608 A/MS8609A from the control-
ler, the initialization functions of levels 1, 2, and 3 can be used.

The following paragraph describes the commands for initialization at levels 1, 2, and

3 and the items that are initialized. This paragraph also describes the known state

which is set when the power is turned on.
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Bus Initialization Using the IFC Statement

B Example
board% = 0
CALL SendIFC (board%)

B Explanation

This function can be using when using the GPIB interface bus is used to control the
spectrum analyzer function from the controller.

The IFC statement initializes the interface functions of all devices connected to the
GPIB bus line.

The initialization of interface functions involves clearing the interface function states
of devices set by the controller, and resetting them to their initial states. In the table
below, indicates the functions which are initialized, and indicates the functions which

are partially initialized.

No Function Symbol Initialization by IFC
1 | Source handshake SH O
2 | Acceptor handshake AH O
3 | Talker or extended talker TorTE O
4 | Listener or extended listener LorLT O
5 | Service request SR JAN
6 | Remort/local RL
7 | Parallel poll PP
8 | Device clear DC
9 | Device trigger DT
10 | Controller C O

Bus initialization by the IFC statement does not affect the device operating state (fre-

quency settings, LED on/off, etc.).
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Initialization for Message Exchange by DCL and SDC
Bus Commands

B Example

Initializes all devices on the bus for message exchange (sending DCL).
board% = 0
addresslist% = NOADDR

CALL DevClearList (board%, addresslist$%)

Initializes only the device at address 3 for message exchange (sending SDC).

board% = 0
address% = 3

CALL DevClear (board%, address%)

M Explanation

This function can be used when the GPIB interface is used to control the spectrum

analyzer function from the controller.

This statement executes initialization for message exchange of all devices or a speci-

fied device on the GPIB having the specified select code.
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M Items to be initialized for message exchange

When the spectrum analyzer accepts the DCL or SDC bus command, it does the fol-

lowing:

(1]
(2]
(3]

(4]

(5]

6]

Input buffer and Output Queue:

Parser, Execution Controller,
and Response Formatter:

Device commands including *RST:

Processing of the *OPC? command:

Processing of the *OPC? query:

Device functions:

Clears them and also clears the
MAYV bit.

Resets them.

Clears all commands that prevent
these commands from being
executed.

Puts a device in OCIS (Operation
Complete Command Idle State). As a
result, the operation complete bit
cannot be set in the Standard Event
Status Register.

Puts a device in OQIS (Operation
Complete Query Idle State). As a
result, the operation complete bit 1
cannot be set in the Output Queue.

Puts all functions associated with
message exchange in the idle state.
The device continues to wait for a
message from the controller.

CAUTION A\

The following are not affected even if the DCL and SDC

commands are processed.

[1] Current data set or stored in the device

[2] Front panel settings

[3] Status of status byte other than MAV bit

[4] A device operation in progress
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Device Initialization Using the *RST Command

B Syntax
*RST

B Example
For RS-232C/Ethernet
WRITE #1,” *RST” ..coveveenne. Initializes the spectrum analyzer function at
address 1 at level 3.

For GPIB
SPA%=1

CALL Send (0, SPA,” *RST” ,NLend)

B Explanation

The *RST (Reset) command is an IEEE488.2 common command that resets a device
at level 3.

The *RST (Reset) command is used to reset a device (spectrum analyzer) to a speci-

fic initial state.

Note:
The *RST command does not affect the following.
[1] IEEE488.2 interface state
[2]  Device address
[3] Output Queue
[4]  Service Request Enable register
[5] Standard Event Status Enable register
[6] Power-on-status-clear flag setting
[7]  Calibration data affecting device specifications

[8]  Parameters preset for control of external device, etc.
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Device Initialization Using the INI/IP Command

B Syntax

INT

IP

B Example (program message)
For RS-232C/Ethernet

WRITE #1,”INI” ...... Initializes the device (spectrum analyzer
function) at address 1 at level 3.

For GPIB
SPA%=1

CALL Send (0, SPA%,” INI” ,NLend)

B Explanation

The INI and IP commands are the spectrum analyzer device-dependent messages that

initialize a device at level 3.

Device Status at Power-on

When the power is turned on:

[1] The device is set to the status it was in at power-off.

[2]  The Input Buffer and Output Queue are cleared.

[3] The Parser, Execution Controller, and Response Formatter are initialized.
[4] The device is put into OCIS (Operation Complete Command Idle State).
[5]  The device is put into OQIS (Operation Complete Query Idle State).

[6] The Standard Event Status and the Standard Event Status Enable Registers are
cleared. Events can be recorded after the registers have been cleared.

5-8.



Section 6 Command List

This section notes the device messages used on MX860x05A/MX268x05A by func-
tion in the Table of Contents below. For details on each command, refer to Section 7

“Command Details”.

How to Read the Device Message List..........ccccceeviieieinnnen. 6-3
Commands Commonly Used on
All Measurement SCreens ..........coooccueeeeeeeeeieicieeenn. 6-4
Setup Common Parameter.........cccccceeeeeivicciviieeneeennn. 6-7
Modulation Analysis ........ccccoceeeeiiiieieiie e, 6-13
RF POWET ... 6-16
Occupied Bandwidth .............coooiiiii, 6-19
Spurious close to the Carrier..........cccccoeoeveciiiieeneeen. 6-20
Spurious EmIssion .........cccooiiiiiiiii e 6-22
Power Meter ... 6-27
IQ LEVEI ..eiiiiiiee et 6-28
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How to Read the Device Message List

The following pages show a list of commands (device messages) for each item on the

7 /4 DQPSK Software measurement screen.

B Meanings of device message character strings

(a) Uppercase character: Reserved word

(b) Numeric value: Reserved word (Numerical code)

(c) Lowercase character: Parameter (Argument)

Parameter Meaning Value/Form Unit/Suffix code
f Frequency Real or integer number with a | GHZ, MHZ, KHZ, HZ, GZ, MZ, KZ,
decimal point When omitted: HZ
t Time Real or integer number with a | S, SC, MS, US, None: MS
decimal point
1 Level Real or integer number with a | DB, DBM, DM, DBMV, DBUYV,
decimal point DBUVE, V, MV, UV, W, MW, UW,
NW, When omitted: (default unit)
n Integer number with no | Decimal integer None or specified
unit, or integer number
with a specified unit
0 Integer number with no | Octal integer None
unit
h Integer number with no | Hexadecimal integer None
unit
T Integer number with no | Real number None or specified
unit, or integer number
with a specified unit
] Numeric value judgment | PASS (Passable)/FAIL (Outside | None
the specified range)
S Binary judgment ON/OFF None
u Unit specification DB, DBM, DM, DBMV, DBUYV, | None

DBUVE, V, MV, UV, W, MW,
UW, NW
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Commands Commonly Used on All Measurement Screens

This section lists the commands used on all the measurement screens. For more in-
formation on external control commands commonly used in all the measurement
modes for the MS860x/MS268x, refer to the separate MS860x/MS268x operation

manual.
Function ltem Program Message Query Message | Response Message Remarks

Measurement mode switching
Spectrum Analyzer PNLMD SPECT SPECT
Tx Tester PNLMD SYSTEM PNLMD? SYSTEM
Config PNLMD CONFIG CONFIG
Measurement system switching
System-1(F1) SYS 1 1
System-2(F2) SYS 2 SYS? 2
System-3(F3) SYS 3 3
Output data format

BIN ON
Binary Code ON

BIN 1

BIN?

BIN OFF
ASCII character string OFF

BIN O
Initialization

PRE
Preset INI -—- -

1P
Measurement screen switching
Setup Common Parameter DSPL SETCOM SETCOM
Modulation Analysis DSPL MODANAL MODANAL
RF Power DSPL RFPWR RFPWR
Setup Template (RF Power) DSPL SETTEMP RFPWR

SETTEMP RFPWR
Occupied Spectrum DSPL OBW,SPECT DSPL? OBW.,SPECT
Bandwidth | ppT DSPL OBW,FFT OBW,FFT
Adjacent Spectrum (All) DSPL ADJ,SPECT1 ADJ,SPECT1
Channel Spectrum (Separate) | DSPL ADJ,SPECT2 ADJ,SPECT1
Power High Speed DSPL ADIJHIGH ADJ HIGH
;Krsls(igi Spot ]sjsl};ILaIOUS,SPOT SPURIOUS,SEOT




Section 6 Command List

Function ltem Program Message Query Message | Response Message Remarks
DSPL
Search SPURIOUS,SEARCH
Spurious eare SPURIOUS,SEARCH :
Emission DSPL
PURI EEP
Sweep SPURIOUS,SWEEP SPURIOUS,SW
Setup Spot Table DSPL
. o DSPL? SETTBL_SPU,SPOT
(Spurious Emission) SETTBL SPU,SPOT -
Setup Search/Sweep Table DSPL SETTBL _SPU,SWE
(Spurious Emission) SETTBL _SPU,SWEEP EP
1Q Level DSPL IQLVL IQLVL *1)
Power Meter DSPL PWRMTR PWRMTR *2)
Back Screen BS -- -
Start Measurement
NoS SNGLS
o0 Sync
i o S2
Single
Sweep/ SWP
Sync --- ---
Measure TS
. No CONTS
Continuous
Sync | Sl
0 Normal
1 RF Level Limit
2 Level Over
3 Level Under
Status of result - MSTAT? 4 Slgna] Abnormal
Sweep s No
/Measure Synchronization
status Trigger Timeout
9 No Measure
During SWP 1
Measurement/sweep
v ; --- SWP?
easurement,
SWP 0
Sweep End

*1) For MS268x, this Command is available when Option-17 or —18 I/Q Input is installed.

*2) Valid only for MS860x
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Function ltem Program Message Query Message | Response Message Remarks
Setup Common Parameter | MEAS SETCOM SETCOM
Modulation Analysis MEAS MODANAL MODANAL
RF Power MEAS RFPWR RFPWR
Setup Template MEAS
SETTEMP RFPWR
(RF Power) SETTEMP_RFPWR -
Occupied | Spectum | MEAS OBW,SPECT OBW,SPECT
Band
. FFT MEAS OBW.FFT OBW.FFT
width
(SIEeLCL";‘m MEAS ADJ,SPECTI ADJ,SPECT1
Adjacent
Spectrum | MEAS
Channel | (Separate) | A J.SPECT2 ADJ,SPECT2
. Power
Switch Screen High MEAS
and Measure Speed ADJ,HIGH MEAS? ADJ.HIGH
Start
MEAS
PURI POT
SPot | SPURIOUS,SPOT SPURIOUS.SPO
Spurious MEAS
Emission | ~™" | SPURIOUS.SEARCH SPURIOUS,SEARCH
MEAS
PURI EEP
SWeP | SPURIOUS, SWEEP S
Setup Spot Table MEAS
. . SETTBL SPU,SPOT
(Spurious Emission) | SETTBL_SPU,SPOT -
Setup
MEAS
Search/Sweep Table SETTBL_SPU,SWEEP
(Spurious Emission) | SETTBL_SPUSWEEP
IQ Level MEAS IQLVL IQLVL 1)
Power Meter MEAS PWRMTR PWRMTR *2)
RF Input connector switching
High RFINPUT HIGH HIGH
RF Input RFINPUT? *3)
Low RFINPUT LOW LOW
Preamplifier
On PREAMP ON ON
Pre Ampl PREAMP? *4)
Off PREAMP OFF OFF
Level correction
Off CORR 0 0
Tablel CORR 1 1
. Table2 CORR 2 2
Correction CORR?
Table3 CORR 3 3
Table4 CORR 4 4
Table5 CORR 5 5
*1) For MS268x, this Command is available when Option-17 or —18 1/Q Input is installed.
*2) Valid only for MS860x
*3) Valid only for MS8608A.

*4) This Command is available when main unit option MS8608 A-08/09A-08/MS2681A-08/83A-08/87A-08 preamplifier

installed.




Section 6 Command List

Setup Common Parameter

Function Item

Program Message

Query Message

Response Message

Remarks

Input

RF

TERM RF

1Q-DC

TERM IQDC

Terminal
1Q-AC

TERM IQAC

1Q-Balance

TERM IQBAL

TERM?

RF

IQDC

IQAC

IQBAL

*1)

50Q

IQINZ 50

Impedance

1 MQ

IQINZ IM

IQINZ?

50

IM

*1)

Reference Level

RFLVL1

RFLVL?

I:

<High>

(-10.00 + offset)
dBm to (42.00 +
offset) dBm
<Low>

(-30.00 + offset)
dBm to (22.00 +
offset) dBm

*2)

Offset

RFLVLOFS 1

RFLVLOFS?

1::-99.99 dB to
99.99 dB

Frequency

Channel

CHAN n

CHAN?

n:0 to 20000
Setting range
varies
according to
Frequency and
Channel values.
*2)

Frequency

FREQ f

FREQ?

f:

<MS2681A>
100 Hz to 3 GHz
<MS8608A/MS2
683A>

100 Hz to 7.8
GHz
<MS8609A>
100 Hz to 13.2
GHz
<MS2687A?B>
100 Hz to 30
GHz

*2)

Channel & Frequency

CHFREQ n,f

n:(see Channel)
fi(see
Frequency)

Channel Spacing

CHSPC f

CHSPC?

f:-10GHz to
10GHz

*1) For MS268x, IQ-x setting is available when Option-17 or —18 I/Q option is installed.

*2) Cannot be set when Terminal is set to other than RF.
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Function ltem Program Message Query Message | Response Message Remarks
Signal
TGTSYS
7 /4DQPSK PI4DPSK PI4DPSK
PDC TGTSYS PDC PDC
PHS TGTSYS PHS PHS
Target
System NADC TGTSYS NADC TGTSYS? NADC
STD-39,T79 TGTSYS STD39 STD39
STD-T61 TGTSYS STDT61 STDT61
TGTSYS
STD-T61 v1.1 STDT6IVI 1 STDT61V1 1
Burst MEASOBJ BURST BURST Can be set when
. Target System is set
Continuous MEASOBJ CONT CONT o = /ADQPSK.
MS-TCH MEASOBJ MSTCH MSTCH
MS-CCH MEASOBJ MSCCH MSCCH Can be set when
MS-SYNC MEASOBJMSSYNC MSSYNC Target System is set
BS-CH MEASOBJ BSCH BSCH to PDC, STD-39,T79.
BS-SYNC MEASOBJ BSSYNC BSSYNC
PS-TCH MEASOBJ PSTCH PSTCH
PS-SYNC MEASOBJ PSSYNC PSSYNC Can be set when
CS-TCH MEASOBJ CSTCH CSTCH Target System is set
CS-SYNC MEASOBJ CSSYNC CSYSNC to PHS.
e
Can be set when
Short MEASOBJ SHORT SHORT Target System is set
Base MEASOBJ BASE BASE toNADC.
DC-CH MEASOBJ DCCH DCCH Can be set when
Target System is set
DC-SYNC MEASOBJ DCSYNC DCSYNC 10 STD-39.T7.
SC MEASOBJ SC SC Can be set when
SB MEASOBJ SB SB Za;ie;ST};sltm i
SC MEASOBJ SC SC
SCCONT MEASOBJ SCCONT SCCONT Can be et when
Target System is set
MC MEASOBJ MC MC 10 STD-T61 1.1,
MCCONT MEASOBJ MCCONT MCCONT
f: 2ksymbol/s to
Symbol Rate SRATE f SRATE? f 300ksymbol/s

*1) This command is available only when Target System is set to 7 /4DQPSK.
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Function ltem Program Message Query Message | Response Message Remarks
n: 0 symbol to
(Frame Length
Analysis Start ANLYSTAn ANLYSTA? n —Analysis
Length) symbol
n: 48 symbol to
Analysis Length ANLYLEN n ANLYLEN? n 1000 symbol
n: Analysis
Frame Length FRMLEN n FRMLEN? n Length to 2000
symbol
Full Rate CHCARR FULL FULL
Char.mels Per CHCARR?
Carrier
Half Rate CHCARR HALF HALF
. FRMLENSTDT61V1 1
Basic(40msec) - BASIC
STD-T61  vl.1 BASIC
FRMLENSTDT61VI 1? *2)
Frame Length FRMLENSTDT61V1 1
Sub(20msec) SUB
SUB
Root-Nyquist FILTER RTNYQ RTNYQ
Filter Nyquist FILTER NYQ FILTER? NYQ
Off FILTER OFF OFF
L ON MLTCARR ON ON
Multi Carrier MLTCARR? *3)
OFF MLTCARR OFF OFF
Rolloff Factor ROLLOFF ROLLOFF? r ‘;10)‘20 to 1.00
Sync Word
No PATT NO NO 1)
User PATT USER USER
S1/87 PATT S1S87 S1S7
S2/S8 PATT S2S8 S2S8
S3/S9 PATT S3S9 S3S9
Pattern PATT?
S4/S10 PATT S4S10 S4S10 r4)
S5/S11 PATT S5S11 S5S11
S6/S12 PATT S6S12 S6S12
No PATT NO NO
User PATT USER USER

*1) This command is available only when Target System is set to 7 /4DQPSK.

*2) This command is available only when Target System is set to STD-T61 v1.1.

*3) This command is available only when Target System is set to PDC, PHS.
*4) This command is available only when Target System is PDC and Measuring Object is MS-TCH, MS-CCH, BS-CH.
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Function ltem Program Message Query Message | Response Message Remarks

SS1 PATT SS1 SS1
SS2 PATT SS2 SS2
SS3 PATT SS3 SS3
SS4 PATT SS4 SS4 1)
SS5 PATT SS5 SS5
SS6 PATT SS6 SS6
No PATT NO NO
User PATT USER USER
16bit PATT BI16 Bl16
32bi PATT B32 B32 #2)
No PATT NO NO
User PATT USER USER
32bit PATT B32 B32
No PATT NO NO *3)
User PATT USER USER

Pattern No PATT NO PATT? NO .
User PATT USER USER K
Syncl PATT SYNCI1 SYNC1
Sync2 PATT SYNC2 SYNC2
Sync3 PATT SYNC3 SYNC3
Sync4 PATT SYNC4 SYNC4 +5)
Syne5 PATT SYNC5 SYNCS5
Sync6 PATT SYNC6 SYNC6
No PATT NO NO
User PATT USER USER
S1/S5 PATT S1S5 S1S5
S2/S6 PATT S2S6 S2S6
S3/87 PATT S3S7 S3S7 *6)
S4/S8 PATT S4S8 S4S8
S9 PATT S9 S9
S10 PATT S10 S10

*1) Available only when Target System is PDC and Measuring Object is MS-SYNC or BS-SYNC.

*2) Available only when Target System is PHS and Measuring Object is PS-TCH or CS-TCH.
*3) Available only when Target System is PHS and Measuring Object is PS-SYNC or CS-SYNC.
*4) Available only when Target System is PHS and Measuring Object is Continuous.

*5) Available only when Target System is NADC.
*6) Available only when Target System is STD-39,T79 and Measuring Object MS-TCH or MS-CCH or BS-CH.
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Function ltem Program Message Query Message | Response Message Remarks

S11 PATT S11 S11
S12 PATT S12 S12 1)
NO PATT NO NO
USER PATT USER USER
SS1 PATT SS1 SS1
SS2 PATT SS2 SS2
SS3 PATT SS3 SS3 )
SS4 PATT SS4 Ss4
No PATT NO NO
User PATT USER USER
S9/S10 PATT S9S10 S9S10
S1/S11 PATT S1S11 S1S11
S6/S7 PATT S6S7 S6S7
S2/S8 PATT S2S8 S2S8 ¥3)
S4/S5 PATT S4S5 S4S5

Pattern S12/S3 PATT S12S3 PATT? S12S3
No PATT NO NO
User PATT USER USER
SS1 PATT SS1 SS1
SS2 PATT SS2 SS2
SS3 PATT SS3 SS3 *4)
No PATT NO NO
User PATT USER USER
S2/S1 PATT S2S1 S2S1
S2R/SIR PATT S2RS1R S2RSIR
S4/S3 PATT S4S3 S4S3 +5)
S4R/S3R PATT S4RS3R S4RS3R
No PATT NO NO
User PATT USER USER
SS1 PATT SS1 SS1 *6)
SS1R PATT SS1R SSIR

*1) Available only when Target System is STD-39,T79 and Measuring Object is MS-TCH or MS-CCH or BS-CH.
*2) Available only when Target System is STD-39,T79 and Measuring Object is MS-SYNC or BS-SYNC.

*3) Available only when Target System is STD-39,T79 and Measuring Object is DC-CH.

*4) Available only when Target System is STD-39,T79 and Measuring Object is DC-SYNC.

*5) Available only when Target System is STD-T61 and Measuring Object is SC.

*6) Available only when Target System is STD-T61 and Measuring Object is SB.
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Function ltem Program Message Query Message | Response Message Remarks
No PATT NO NO 1)
User PATT USER USER
SW1 PATT SWI1 SW1
No PATT NO NO *2)
Pattem User PATT USER PATT? USER
SwW2 PATT SW2 SwW2
No PATT NO NO *3)
User PATT USER USER
No PATT NO NO *4)
User PATT USER USER
n: 1 symbol to 32
User Pattern Length PATT ULENn PATT ULEN? n symbol
h:0 to FFFFFFFF
User Pattern Bit PATT UBITh PATT UBIT? h FFFFFFFF
*5)
n:0 symbol to (Frame
Length -
Start Point PATT USTARTn |PATT USTART? |n Analysis Length -
- - User Pattern
Length) symbol
+3)
Trigger
Free Run TRG FREE FREE
Trigger Wide IF TRG WIDEVID TRG? WIDEVID
External TRG EXT EXT
) Low TRGLVL LOW LOW *Available only
ngegler Middle TRGLVL MIDDLE | TRGLVL? MIDDLE when Trigger is
High TRGLVL HIGH HIGH set to Wide IF.
Trigger Edge Rise TRGEDGE RISE TRGEDGE? RISE *6)
Fall TRGEDGE FALL FALL
Trigger Delay TRGDLY t TRGDLY? r re2000 o 2000
symbol *6)
Symbol Timing SYMTIME r SYMTIME? r w00 o 020

symbole

*1) Available only when Target System is STD-T61 and Measuring Object is SB.

*2) Available only when Target System is STD-T61 v1.1 and Measuring Object is SC(Burst) or SC(Continuous) and
Frame Length(for STD-T61 v1.1) is Basic.

*3) Available only when Target System is STD-T61 v1.1 and Measuring Object is SC(Burst) or SC(Continuous) and
Frame Length(for STD-T61 v1.1) is sub.

*4) Available only when Target System is STD-T61 v1.1 and Measuring Object is MC(Burst) or MC(Continuous)..

*5) Available only when Pattern is set to User.

*6) Available only when Trigger is set to Free Run.
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Modulation Analysis

Function ltem Program Message Query Message | Response Message Remarks
Parameters
Non TRFORM NON NON
Constellation TRFORM CONSTEL CONSTEL
Trace Format Y€ Diagram TRFORM EYE TRFORM? EYE
EVM TRFORM VECT VECT
Phase Error TRFORM PHASE PHASE
Magnitude Error TRFORM MAGTD MAGTD
i On BRMEAS ON ON
Bit Rate BRMEAS?
Measure Off BRMEAS OFF OFF
Non INTPOL NON NON
Linear INTPOL LIN LIN *Cannot be set
10 points INTPOL POINT10 POINTO when Trace
Interpolation . INTPOL? Format is set to
Linear &
INTPOL LINSYM LINSYM
Symbol Position other than
- Constellation.
10 points & - INTPOL P10SYM P10SYM
Symbol Position
5% ERRSC 5 5 *Cannot be set
| 10% ERRSC 10 10 when Trace
E N ERRSC? i
rror Scale 20% ERRSC 20 20 Format is set to
other than
Off ERRSC OFF OFF Constellation.
o *Cannot be set
0 SCOFS 0 0
when Trace
Phase Offset SCOFS? Format is set to
R other than
22.5 SCOFS 22.5 22.5 .
Constellation or
Eye Diagram.
5% or 5deg VSCALE 5 5 *Cannot be set
| 10% or 10deg VSCALE 10 10 when Trace
Verti i
ertiea 20% or 20deg VSCALE 20 VSCALE? 20 Format s set to
Scale other than EVM,
50% or 50deg VSCALE 50 50 Ph
ase Error or
100% or 100deg VSCALE 100 100 Magnitude Error.
Normal STRG_MOD NRM NRM
St
M((’)ige Average STRG MOD AVG | STRG_MOD? AVG
Overwrite STRG MOD OVER OVER
Average Count AVR_MOD n AVR_MOD? n n: 2 to 9999
Refresh Every }EI\\]/TE\;‘/;L—MOD EVERY
In‘:erevzl VAL VOB INTVAL_MOD?
Once ONCE - ONCE
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Function Item Program Message Query Message | Response Message Remarks
i On JUDSIGABNORM ON ON
Judge Signal JUDSIGABNORM?
Abnormal Off JUDSIGABNORM OFF OFF
Burst Threshold BURSTTHRESHOLD | | BURSTTHRESHOLD? |1
Marker Normal MKR_MOD NRM NRM *(liannj?t be set
MKR_MOD? woen | race
Mode Off MKR MOD OFF - OFF Ililormat is set to
- on.
1: Analysis Start to
Marker Position MKP MOD r MKP MOD? r (Analysis Start +
Analysis Length)
Calibration
Adjust Range ADJRNG - -
Power Calibration PWRCAL PWRCAL? 1 *1)
Multi Carrier Calibration MLTCARRCAL --- ---
Calibration Cancel CALCANCEL --- ---
n: 0:Not Calibration,
Calibration Value CALVAL1 CALVAL? nl Vinternal Calibraton,
2:External
Calibration
Results
Carrier Frequency - CARRF?
Carrier Frequency Error -—- CARRFERR? u f
RMS EVM - VECTERR? r
First 10 Symbols EVM -—- FVECTERR? r
Peak EVM -—- PVECTERR? r
Phase Error --- PHASEERR? r
Magnitude Error --- MAGTDERR? r
Origin Offset --- ORGNOFS? 1
Droop Factor - DRPFACT? r
Bit Rate --- BITR? r
Bit Rate Error --- BITRERR? r
Peak EVM symbol (Remote Only) -—- PVECTSYM? r
+Peak Phase Error (Remote Only) - PPHASEERR? + r
-Peak Phase Error (Remote Only) -—- PPHASEERR? - r
+
Peak Phase Error Symbol . PPHASESYM? + n
(Remote Only)
-Peak Phase Error Symbol . PPHASESYM? - n
(Remote Only)
Maximum Phase Error(Remote Only) - MAXPHASEERR? |n
;- .
Peak Magnitude Error . PMAGTDERR? + .
(Remote Only)
-Peak Magnitude Error N PMAGTDERR? - .
(Remote Only)
" .
Peak Magnitude Error Symbol N PMGTDSYM? + N
(Remote Only)
-Peak Magnitude Error Symbol N PMGTDSYM? - N
(Remote Only)

*1) Valid only for MS860x.




Section 6 Command List

Function Item Program Message Query Message | Response Message Remarks
Maximum Magnitude Error . MAXMAGTDERR? | n
(Remote Only
Constellation, [ MKL_MOD?I r *Outputs“***” when
Marker Eye Diagram Q MKL MOD? Q r Trace Format is set to
Level EVM, Phase Eror,| Non, or Marker Mode
e BT MKL _MOD? r o Off
Magnitude Error - s set to Off.
I XMC 0,na,nb XMC? 0,nc,nd na,nc:0 to (Analysis
*
Constellation, ne(1),ne(2),ne(3)...,n Length *10)
. nb:-32768 to 32767
EyeDiagnm | | XMC I,na,nb XMC? 1,nc,nd e(nd) .
nd: 1 to (Analysis
Length *10 +1)
p:0(D) / 1(Q)
Wave Data | (Origin) OXMC p,na OXMC? p nb na:-32768 to
32767
EVM XMV na,nb XMV? ne,nd na,nc:0 to Analysis
Phase Error XMP na,nb XMP? nc,nb ne(1),ne(2),ne(3)...n Length
e(nd) nb:-32768 to 32767
Magnitude Error XMN na,nb XMN? nc,nd nd: 1 to (Analysis
Length +1)
na,nc:0 to Analysis
. Length *2/16 -1)
D 1 1),ne(2),ne(3)...,
ccima XMM na,nb XMM? nc,nd ne(1),ne(2),ne(3)....n nb:-0 to 65535
(Remot Only) e(nd) .
nd: 1 to (Analysis
*
Demodulation Length *2/16) :
Data na,nc:0 to Analysis
Length *2/16 -1)
H imal 1),ne(2),ne(3)..., b:-0 0000 to 0 X
exdecimal XMMH na.nb XMMH? ne.nd ne(1),ne(2),ne(3)...,n | n 0
(Remote Only) e(nd) FFFF

nd: 1 to (Analysis
Length *2/16)
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Section 6 Command List

RF Power

Function Item Program Message Query Message | Response Message Remarks
Parameters
Slot WINDOW SLOT SLOT
Window Frame WINDOW FRAME WINDOW? FRAME
Leading WINDOW LEAD LEAD
Trailing WINDOW TRAIL TRAIL
i On TXTIME ON ON
Transmit TXTIME?
Timing Off TXTIME OFF OFF
Normal STRG_RFPWR NRM NRM
Average STRG_RFPWR AVG AVG
Storage £ = STRG RFPWR?
Mode Max Hold STRG_RFPWR MAX - MAX
Min Hold STRG RFPWR MIN MIN
Average Count AVR_RFPWR n AVR_RFPWR? n n:2 to 9999
INTVAL RFPWR
Refresh Every EVERY EVERY
. i res | NTVAL REpwr | INTVAL_RFPWR?
nterva
Once ONCE ONCE
LVLREL RFPWR
Relative ON - ON
Level LVLREL RFPWR LVLREL RFPWR?
Absolut - OFF
solute OFF
Wide On WIDE RFPWR ON ON
Dynamic WIDE_RFPWR?
Off WIDE RFPWR OFF OFF
Range -
i On JUDSIGABNORM ON ON
Judge Signal JUDSIGABNORM?
Abnormal Off JUDSIGABNORM OFF OFF
Burst Threshold BURSTTHRESHOLD | | BURSTTHRESHOLD? 1
. FLTTYPE RFPWR
Gaussian GAUSS GAUSS
Filter Type FLTTYPE RFPWR?
Normal FLTTYPE RFPWR - NRM
© NRM
Marker
Normal MKR_RFPWR NRM NRM
Marker = MKR_RFPWR?
Mode Off MKR RFPWR OFF - OFF
r: Setting range
Marker Position MKP RFPWR r MKP RFPWR? r differs for each
Window.
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Function ltem Program Message Query Message | Response Message Remarks
Calibration
Adjust Range ADIJRNG -—- -—-
P
Power Calibration PWRCAL PWRCAL? 1 Valid only for
MS860x.
Multi Carrier Calibration MLTCARRCAL -- --
Calibration Cancel CALCANCEL - -
Calibration Value CALVALI CALVAL? n,l
Setup Template
Setup Template DSPL DSPL? SETTEMP_RFPWR
p Lemp SETTEMP_RFPWR : =
dBm TEMPOFFLVL DBM DBM
Off Level TEMPOFFLVL?
dB TEMPOFFLVL DB DB
Unper TEMPLVL RFPWR TEMPLVL RFPWR? | Zfi:“mfg r?rnge
. ppe UPnl UPan iffers for Target
Line Level System value.
TEMPLVL RFPWR TEMPLVL RFPWR? n:1
Lower - - 1
LOWn,l LOW,n 1:-110 to 10.0
SLCTTEMP RFPWR
Standard - STD
Template STD SLCTTEMP RFPWR?
Condition -
Not Selected - NOT
Results
Tx Power --- TXPWR?u 1 u:dBm, Watt
Mean Power -— MEANPWR RFPWR?u |1 u:dBm, Watt
Carrier Off Power --- OFFPWR? U 1 u:dBm, Watt
On/Off Ratio - RATIO? 1
Risiing Time - RISETM? 1
Falling Time - FALLTM? 1
Timing - TIMING? r
Outputs the
maximum value by
--- JITTER? r comparing the
Jitter absolute values for
+Jitter and —Jitter.
+ --- JITTER? + r
- -- JITTER? - r
Template On TEMPPASS RFPWR? )
Template p ON . j: Judge Pass:
Judgement TEMPPASS RFPWR? ! PASS
Template Off - OFF - ’ Fail: FAIL

Slot Power (Remote Only)

SLOTPWR? N

n:Setting range
varies according
Target System
and Channel Per
Carrier.
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Function Item Program Message Query Message | Response Message Remarks
Reft P for Templat
cference Power for Template | TEMPRPWR? |
(Remote Only)
Marker Level - MKL RFPWR?u 1 u:DB, DBM
na,nc:0 to (Frame
Length
+40%2)*10
1 2 3)... -
Wave Data XMD na,nb XMD? nc,nd ne(1),ne(2),ne(3)...n- | nb:-32768 to
e(nd) 32767
nd: 1 to (Frame
Length
+40*2)*10 +1




Section 6 Command List

Occupied Bandwidth

Function ltem Program Message Query Message | Response Message Remarks
Parameters
Measure Spectrum DSPL OBW,SPECT DSPL? OBW,SPECT
Method FFT DSPL OBW,FFT ’ OBW.FFT
Storage Normal STRG_OBW NRM NRM
Modeg Average STRG:OBW AVG STRG_OBW? AVG
Average Count AVR OBWn AVR OBW? n n: 2 to 9999
Refresh Every INTVAL OBW EVERY INTVAL OBW? EVERY
Interval Once INTVAL OBW ONCE - ONCE
Judge Signal | On JUDSIGABNORM ON ON
Abfonnaig Off JUDSIGABNORM OFF TUDSIGABNORM? OFF
Burst Threshold BURSTTHRESHOLD 1 | BURSTTHRESHOLD? |1
Spectrum Analyzer Condition
Span -—- FSPAN_OBW? f
Reference Level --- RL OBW? n
Attenuator - ATT OBW? n
RBW - RBW_OBW? n
VBW -—- VBW_OBW? n
Sweep Time --- SWT_OBW? n
Detection Positive - DET OBW? POS
Data Points 501 -—- DPTS_OBW? 501
Calibration
Adjust Range ADJRNG - -
Power Calibration PWRCAL PWRCAL? | ;}/Sa;‘;:fly for
Multi Carrier Calibration MLTCARRCAL --- ---
Calibration Cancel CALCANCEL - -
Calibration Value CALVALI CALVAL? n,l
Results
Occupied Bandwidth(99%) - OBW? f
Upper Limit - OBWFREQ? UPPER f
Lower Limit - OBWFREQ? LOWER f
Center (Upper+Lower)/2 - OBWFREQ? CENTER f
na,nc:0 to 500
Wave Data XME na,nb XME? ne,nd ne(1),ne(2),ne(3)....n | nb:-32768 to
e(nd) 32767
nd: 1 to 501
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Section 6 Command List

Adjacent Channel Power

Function Item Program Message Query Message | Response Message Remarks
Parameters
Spectrum (All) DSPL ADJ,SPECT1 ADIJ,SPECT1
M
casure Spectrum DSPL ADJ,SPECT2 DSPL? ADJ,SPECT?2
Method (Separate)
High Speed DSPL ADJHIGH ADJ,HIGH
dB UNIT _ADJ DB DB
dBm UNIT_ADJ DBM DBM
Unit mW UNIT _ADJ MW UNIT_ADJ? MW
W UNIT_ADJ UW UwW
nW UNIT_ADJ NW NW
Normal STRG_ADJ NRM NRM
Storage Mode = STRG _ADIJ?
Average STRG_ADJ AVG ADJ
Average Count AVR_ADJn AVR_ADJ? n n: 2 to 9999
Refresh Eve INTVAL ADJEVERY EVERY
cires 4 = INTVAL_ADJ?
Interval Once INTVAL ADJ ONCE ONCE
Judge On JUDSIGABNORM ON ON
Signal JUDSIGABNORM?
Off JUDSIGABNORM OFF OFF
Abnormal
Burst Threshold BURSTTHRESHOLD 1 | BURSTTHRESHOLD? |1
Normal MKR ADJ NRM NRM
Marker = MKR_ADJ?
Mode off MKR_ADJ OFF OFF
Marker Point MKP_ADI n MKR_ADJ? n n:0to (Data
Marker Points-1)
Position -
Frequency MKN_ADJ f MKN_ADJ? f (span/2) to
(span/2)
Spectrum Analyzer Condition
Span FSPAN_ADJ? f
Reference Level - RL_ADJ? n
Attenuator --- ATT ADIJ? n
RBW RBW_ADJ? n
VBW VBW_ADJ? n
Sweep Time - SWT_ADIJ? n
Detection Positive - DET ADJ? POS
Data Points 501 --- DPTS ADIJ? 501
Offset Frequency
Offset Data Points - OFSDPTS_ADIJ? n
Frequency 1 - OFSFREQ_ADJ? 1 f
Offset F 2 OFSFREQ ADI?2 | f
Frequency requency — Q ADJ?
Frequency 3 - OFSFREQ_ADJ? 3 f
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Section 6 Command List

Function ltem Program Message Query Message | Response Message Remarks
Channel Bandwidth
Channel Bandwidth --- CHBW_ADJ? f
Calibration
Adjust Range ADJRNG - -
o
Power Calibration PWRCAL PWRCAL? 1 Valid only for
MS860x.
Multi Carrier Calibration MLTCARRCAL - -
Calibration Cancel CALCANCEL - -
Calibration Value CALVAL1 CALVAL? n,l
Results
Tx Power --- TXPWR? u 1
Leakage Power - ADJCH? p,u 1
p: LOWL,UPI,
LOW2,UP2,LOW
Peak Power - PEAKPWR? p,u 1 3,UP3
u
DBM,DB,WATT
p: LOW1,UP1,
LOW2,UP2,LOW
Mean Power --- MEANPWR_ADJ? p,u 1 3,UP3
u:
DBM,DB,WATT
p: LOW1,UP1,
LOW2,UP2,LOW
Mean Power due to T
--- MODPWR? 1
Modulation pu 3UP3
u:
DBM,DB,WATT
Marker Level MKL_ADJ? u 11,12 v
- DBM,DB,WATT
na,nc:0 to 500
1 2 3)... .
Spectrum(All) XMB na,nb XMB? nc,nd ne(1),ne(2),ne(3)...n | nb:-32768 to
e(nd) 32767
nd:1 to 501
na,nc:1 to 7
b:0 to 500
Speet 1).ne(2),ne(3)...n | "
Wave Data peetrum XMB na,nb,nc XMBS? na,nb,nd ne(1),ne(2),ne(3)....n nc: -32768 to
(Separate) e(nd)
32767
nd:1 to 501
na,nc:0 to 500
1 2 3)... .
Integrated data | XMAG na,nb XMAG? nc,nd ne(1),ne(2),ne(3)...n | nb:-32768 to
e(nd) 32767
nd:1 to 501
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Spurious Emission

6-22

Function Item Program Message Query Message | Response Message Remarks
Parameters
Spot DSPL SPURIOUS,SPOT SPURIOUS,SPOT
Spurious
Mode Search DSPL SPURIOUS,SEARCH DSPL? SPURIOUS,SEARCH
Sweep DSPL SPURIOUS,SWEEP SPURIOUS,SWEEP
SPA REFPWRMD SPU SPA SPA
Ref Power - )
Mode Tx Power REFPWRMD_SPU A TXPWR
TXPWR
Positive Peak DET SPU SPOT,POS POS
Sample DET_SPU SPOT,SMP SMP
Spot Negative Peak | DET SPU SPOT,NEG DET_SPU? SPOT NEG
Average DET SPU SPOT,AVG AVG
RMS DET SPU SPOT,RMS RMS
Positive Peak DET SPU SEARCH,POS POS
Sample DET SPU SEARCH,SMP SMP
Detect DET SPU?
h . _
Mode Searc Negative Peak DET SPU SEARCH,NEG SEARCH NEG
Average DET SPU SEARCH,AVG AVG
RMS DET SPU SEARCH,RMS RMS
Positive Peak DET SPU SWEEP,POS POS
Sample DET SPU SWEEP,SMP SMP
Sweep Negative Peak | DET_SPU SWEEP,NEG DET_SPU? SWEEP | NEG
Average DET SPU SWEEP,AVG AVG
RMS DET SPU SWEEP,RMS RMS
Normal BAND 0 0
Preselector BAND? *1)
Spurious BAND 1 1
dBm UNIT_SPU DBM DBM
Unit UNIT_SPU?
dB UNIT_SPU DB DB
Judgement VIEW_SPU JDG IDG
View BW,SWT VIEW_SPUBWSWT VIEW_SPU? BWSWT
Ref Leve,ATT VIEW SPU REFATT REFATT

*1) This Command is available only when Option MS8608A-03/MS2683A-03 Pre-selector Lower Limit Expansion is

installed.




Section 6 Command List

Function ltem Program Message Query Message | Response Message Remarks
Calibration
Adjust Range ADJRNG - -
o
Power Calibration PWRCAL PWRCAL? I Valid only for
MS860x.
Multi Carrier Calibration MLTCARRCAL - ---
Calibration Cancel CALCANCEL --- ---
Calibration Value CALVAL 1 CALVAL? n,l
Setup Spot Table
n:lto15
FnREFF1 0 F15
£:100Hz to 3GHz
(For MS2681A)
£100Hz to 7.8GHz
Erequenc TBLFREQ SPU TBLFREQ SPU? | - 2 o T4G
quency SPOT,Fn.f SPOT,Fn (For
MS8608A/MS2683A)
£:100Hz to 13.2GHz
(For MS8609A)
f 100Hz to 30GHz
(For MS2687B)
Harmon TBLFREQ SPU
omies SPOT,HRM
Attenuator Auto TBLATIRLMD_SPU AUTO
SPOT,AUTO TBLATTRLMD SPU?
Ref Level SPOT -
TBLATTRLMD SPU
Mode =
Manual SPOTMAN MAN
TBLATTMD SPU
Auto — AUTO
Attenuator SPOT,AUTO TBLATTMD_SPU?
Mode TBLATTMD _SPU SPOT
Manual SPOT. MAN
Ref Level TBLRL SPU TBLRL SPU? . Fn:REF,
SPOT,Fn,l SPOT,Fn F1 to F15
Attenuator TBLATT_SPU TBLATT_SPU? 1 Fn:REF,
SPOT,Fn,l SPOT,Fn F1 to F15
TBLRBW SPU TBLRBW_ SPU?
RB - - f
w SPOT,Fn,f SPOT.,Fn
Auto TBLRB SPU AUTO
SPOT,AUTO TBLRBWMD SPU?
RBW Mode -
Manual TBLRB SPU SPOT MAN
. SPOT,MAN
Normal TBLRB SPU NRM
RBW Tvne SPOT,NRM TBLRBWTP_SPU?
o Digital TBLRBWTP_SPU | SPOT DGTL
& SPOT,DGTL
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Function Item Program Message Query Message | Response Message Remarks
Fn:REF,
F1to F15
0
VBW TBLVBW_SPU TBLVBW_SPU? . F1H (0 3MHy
SPOT.,Fn,f SPOT,Fn (1-3 sequence),
Off
TBLVBWMD SP
Auto SPU AUTO
VBW Mod SPOT,AUTO TBLVBWMD SPU?
oac -
Manual TBLVBWMD_SPU | SPOT MAN
. SPOT,MAN
. TBLVBWRT SPU TBLVBWRT SPU?
RBW/VBW Ratio SPOT.r SPOT r
SWT TBLSWT SPU TBLSWT SPU? b Fn:REF,
SPOT,Fn,ta SPOT.,Fn Flto F15
Auto TBLSWTMD SPU AUTO
SPOT,AUTO TBLSWTMD SPU?
SWT Mode
Manual TBLSWTMD SPU SPOT MAN
. SPOT,MAN
Limit SPULMT SPOT,Fn,1 SPULMT? SPOT Fn 1
TBLVIEW SPU
RBW,VBW,SWT SPOT.BWSWT BWSWT
. Ref Level TBLVIEW_SPU TBLVIEW_SPU?
\% ’ - - REFATT
e Attenuator SPOT,REFATT SPOT
Limit TBLVIEW _SPU LMT
SPOT,LMT
JUDGUNIT SPTBL ON ON
Judgement Level(Rel/Abs) JUDGUNIT SPTBL?
JUDGUNIT _SPTBL OFF OFF
Setup Search/Sweep Table
nlto15
Fn:REF,F1 toF15
f:1kHz to
2999.999MHz
(For MS2681A)
f:1kHz to
7799.999MHz
TBLFREQ SPU TBLFREQ SPU?
Start Frequency Q Q. f (For
START,Fn,f START,Fn MS8608A/MS2683A)
f:1kHz to
13199.999MHz
(For MS8609A)
f:1kHz to
29999.999MHz
(For MS2687B)
nlto15
Fn:REF,F1 toF15
f2kHz to 3GHz
(For MS2681A)
f2kHz to 7.8GHz
TBLFREQ SPU TBLFREQ SPU?
Stop Frequency Q Q. f (For
STOP,Fn,f STOP,Fn MSS608A/MS2683A)
f2kHz to 13.2GHz
(For MS8609A)
f2kHz to 30GHz
(For MS2687B)
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Function ltem Program Message Query Message | Response Message Remarks
Attenuator Auto TBLATTRLMD_SPU AUTO
SWEEP,AUTO TBLATTRLMD SPU?
Ref Level SWEEP -
TBLATTRLMD SPU
Mode -
Manual SWEEPMAN MAN
TBLATTMD SPU
Auto = AUTO
Attenuator SWEEP,AUTO TBLATTMD_SPU?
Mode TBLATTMD_SPU SWEEP
Manual SWEEP.MAN MAN
Ref Lovel TBLRL SPU TBLRL_SPU? | Fn:REF,
et eve SWEEP,Fn,] SWEEP,Fn Fl to FI5
Attenuator TBLATT SPU TBLATT SPU? | Fn:REF,
u SWEEP Fn| SWEEP Fn Fl to FI5
9
RBW TBLRBW_SPU TBLRBW_SPU? ;
SWEEP Fn,f SWEEP,Fn
Auto TBLRBWMD_SPU AUTO
REW Mod SWEEP,AUTO TBLRBWMD SPU?
ode -
Manual TBLRB _SPU SWEEP MAN
4 SWEEP,MAN
Normal TBLRBWTP_SPU NRM
REW Tvoc SWEEP,NRM TBLRBWTP_SPU?
P Dicital TBLRBWTP_SPU SWEEP DGTL
g SWEEP,DGTL
Fn:REF,
VBW TBLVBW_SPU TBLVBW_SPU? . 2;{0 F1 53 i
SWEEP Fn.f SWEEP,Fn -z to SMHz
(1-3 sequence),
Off
Auto TBLVB _SPU AUTO
VBW Mod SWEEP,AUTO TBLVBWMD SPU?
ode -
Manual TBLVB SPU SWEEP MAN
SWEEP,MAN
. TBLVBWRT SPU | TBLVBWRT SPU?
RBW/VBW Ratio SWEEPr SWEEP r
SWT TBLSWT SPU TBLSWT_SPU? tb Fn:REF,
SWEEP,Fn,ta SWEEP,Fn Fl to F15
Auto TBLSWTMD SPU AUTO
SWT Mod SWEEP,AUTO TBLSWTMD SPU?
ode -
Manual TBLSWTMD_SPU SWEEP MAN
4 SWEEP,MAN
Limit SPULMT SWEEP,Fn/| SPULMT? SWEEP,Fn 1
TBLVIEW SPU
RBW,VBW,SWT - B T
VBW.SW SWEEP,BWSWT WSW
. Ref Level TBLVIEW SPU TBLVIEW SPU?
v ’ - - REFATT
ew Attenuator SWEEP,REFATT SWEEP
. TBLVIEW SPU
Limit SWEEP.LMT LMT
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Function

Item

Program Message

Query Message

Response Message

Remarks

JUDGUNIT SPTBL ON ON
Judgement Level(Rel/Abs) JUDGUNIT SPTBL?
JUDGUNIT _SPTBL OFF OFF
Results
Tx Power -—- TXPWR?u 1
fl +1),....f{nat
Frequency -— SPUFREQ? Fna,nb b()na),f(na rofinartn
Level - SPULVL? Fna,nb,u 1(na),[(na+1),...,[(natnb)
SPUFREQLVL? f{na),\(na),fina+1),\(na+1),..
Frequency and Level - Fna,nb,u Lf(natnb),I(natnb)
Ref Level - SPURL? Fna,nb 1(na),I(na+1),...,|(na+nb)
Attenuator -—- SPUATT? Fna,nb 1(na),I(na+1),...,|(na+nb)
+ +
RBW SPURBW? Fna,nb lf)()n a),f(nat1)....fina+n
+1),...,f(na+
VBW SPUVBW? Fna,nb E)na)’ﬂna D)....ftna+n
+ +
Sweep Time SPUSWT? Fna,nb ;(na)’t(na D,.-t(natnb
fa(na),la(na),Ib(na),lc(na),fb
(na),fc(na),i(na),...,fa(na+nb
ALL -—- SPUALL? Fna,nb,u ),Ja(na+nb),Ib(na+nb),lc(na
+nb),fb(na+nb),fc(na+nb),i
natnb)
-—- SPUPASS? Fn jn
Judgement
All --- SPUPASS? ALL j1,j2,j3,...,j15
Total Judgement -—- SPUIDG? ]
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Power Meter

These Commands are valid only for MS860x.

Function ltem Program Message Query Message | Response Message Remarks
Parameters
Set Relative SETREL - -
Up RNG UP
Down RNG DN
Range 1 RNG1 - —
Range 2 RNG2 - —
Range
Range 3 RNG3 - —
Range 4 RNG4 - —
Range 5 RNGS - -
Calibration
Adjust Range ADIJRNG -—- -
Zero Set ZEROSET - —
Results
dBm -- POWER? DBM 1
Power dB -- POWER? DB 1
Watt - POWER? WATT 1
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IQ Level

6-28.

For MS268x, these Commands are available when Option-17,18 1/Q Input is installed.

Function ltem Program Message Query Message | Response Message Remarks
Parameters
t Normal STRG_IQL NRM NRM
Storage _IQ STRG_IQL?
Mode Average STRG_IQL AVG AVG
Average Count AVR IQL n AVR IQL? n n: 2 to 9999
INTVAL IQL
Every 1Q EVERY
Refresh EVERY
Interval INTVAL IOL INTVAL IQL?
Once ONCE - ONCE
mV UNIT IQL MV MV
Unit UNIT _IQL?
dBmV UNIT _IQL DBMV DBMV
Results
I --- ILVL? u
Q QLVL?u
1
Ip-p IPPLVL? u
Level Qpp --- QPPLVL?u
current unit --- IQLVL? la,lb,lc,1d la:T Level
1b:Q Level
All | mv IQLVL? MV la,Ib,lc,Id b:Q Leve
lc:Ip-p
dBmV IQLVL? DBMV la,Ib,lc,1d 1d:Qp-p
Phase I/Q Difference --- IQPHASE? r unit:deg




Section 7 Detailed Explanations of Commands

This section provides the detailed explanation of the external control commands
which can be used by the MX860x05A/MX268x05A Measurement Software for the
MS860x/MS268x, in alphabetical order.

71

How to Read the Detailed INTVAL_OBW.........eveennee. 7-61
Description of Commands..7-3 INTVAL_RFPWR................ 7-62
ADJCH....ceiiiiiiceeeee, 7-5 IP e 7-63
ADJRNG. ..., 7-7 IPPLVL....ooiiiiiiieeiieeeeee 7-64
ANLYLEN ....ccooiiiiiiiinee, 7-8 IQINZ .o 7-65
ANLYSTA. ..o, 7-9 1@ Y 7-66
ATT_ADJ oo 7-10 IQPHASE........ccoveieeeene 7-67
ATT_OBW ..o, 7-11 JITTER o 7-68
AVR_ADJ....cooiiiiiiiinee, 7-12 JUDGUNIT_SPTBL............ 7-69
AVR_IQL....ooiiiiiieieeee, 7-13 JUDGUNIT_SWTBL........... 7-70
AVR_MOD......ccocoieiereen. 7-14 JUDSIGABNORM............... 7-71
AVR_OBW......cocvvevrieeenn 7-15 LVLREL_RFPWR ............... 7-72
AVR_RFPWR ... 7-16 MAGTDERR........c.ccocvevnenne 7-73
BAND.......ccciiiieieee e 7-17 MAXMAGTDERR................ 7-74
BITR .o 7-18 MAXPHASEERR................. 7-75
BITRERR........ccoeeiiireene 7-19 MEANPWR_ADJ................ 7-76
BRMEAS .......cccoiiiiee 7-20 MEANPWR_RFPWR.......... 7-78
BS. 7-21 MEAS......coo e 7-79
BURSTTHRESHOLD......... 7-22 MEASOBJ ......ccoviiiveiene 7-80
CALCANCEL........ccovvenene 7-23 MKL_ADJ ..o 7-82
CALVAL ..ot 7-24 MKL_MOD......cccoeiiiieiiens 7-84
CARRF ..o 7-25 MKL_RFPWR.......cccenienne 7-86
CARRFERR ......cccccoieiiens 7-26 MKN_ADJ .....ooeiiiiiieiiens 7-87
CHAN ..o 7-27 MKP_ADJ ......ooooeiiireiiens 7-88
CHBW_ADJ.....cceevvereinens 7-28 MKP_MOD .......ccceevieerienns 7-89
CHCARR ..o 7-30 MKP_RFPWR.......cccceueene 7-91
CHFREQ .....cocooiieieeeiens 7-31 MKR_ADJ......ooviiiiiieiiens 7-92
CHSPC. ... 7-32 MKR_MOD .......ccceoieieiienns 7-93
CONTS ... 7-34 MKR_RFPWR .......ccccoeeeene 7-94
CORR....oveeieee s 7-35 MLTCARR......ccoeerireiiene 7-95
DET_ADJ.....ooviiiiiiierreee 7-36 MLTCARRCAL ......cceeeueeene 7-96
DET_OBW....ccceeviieireee 7-37 MODPWR.......ccovivereiiene 7-97
DET_SPU....coooiiiiiee 7-38 MSTAT . 7-99
DPTS_ADJ ...cceiiiieiieenee 7-40 OBW ..o 7-100
DPTS_OBW .....cccoveiiennee 7-41 OBWFREQ.........ccccenieennnens 7-101
DRPFACT ..o 7-42 OFFPWR ... 7-102
DSPL ..t 7-43 OFSDPTS_ADJ.....cccceenneee 7-103
ERRSC....ociiiieeveeeee 7-45 OFSFREQ_ADJ ................. 7-104
FALLTM ..o 7-46 ORGNOFS ..o 7-106
FILTER ..o 7-47 OXMC ..o 7-107
FLTTYPE_RFPWR............. 7-48 PATT e 7-109
FREQ.....ccooiiiieceeeceene 7-49 PATT_UBIT ..o 7-11
FRMLEN........cccoovireirnee. 7-50 PATT_ULEN ....ccooeviiene 7-112
FRMLENSTDT61V1_1....... 7-51 PATT_USTART ....cccovveienne 7-113
FSPAN_ADJ......cccoveiennne 7-52 PEAKPWR........cccooiiiiiene 7-114
FSPAN_OBW ......ccceviennee 7-53 PHASEERR........ccccceevienne 7-116
FVECTERR........cccoeviennne 7-54 PMAGTDERR.........ccccceee. 7-117
Y 7-55 PMAGTDSYM .....cccovvevienne 7-118
INI o 7-56 POWER ......ccooeiiiiieeiiens 7-119
INTPOL.....oooieeieeeeeee 7-57 PPHASEERR ..................... 7-120
INTVAL_ADJ ..., 7-58 PPHASESYM .....cccocoveees 7-121
INTVAL_IQL ..o, 7-59 PRE ..o 7-122
INTVAL_MOD.........ccoeeenneen. 7-60 PREAMP .....cccooiiiiiiiaeens 7-123
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PVECTERR........cccocii 7-124
PVECTSYM......ccooiiie 7-125
PWRCAL ... 7-126
QLVL .o 7-127
QPPLVL ..o 7-128
RATIO .o 7-129
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RNG ... 7-139
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RNG2.....o 7-141
RNG3.... 7-142
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RNGS....oo 7-144
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SCOFS ... 7-146
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SLOTPWR ..o 7-149
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SPUFREQLVL ................... 7-155
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SPULMT ..o 7-158
SPULVL ..o 7-159
SPUPASS ... 7-160
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SPUSWT ..o 7-163
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SRATE ... 7-165
STRG_ADJ ... 7-166
STRG_IQL ... 7-167
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SWP..oiiiieee e 7-171
SWT_ADJ ... 7-172
SWT_OBW ... 7-174
SYMTIME ... 7-176
TBLATT_SPU ....coevvere. 7-177
TBLATTMD_SPU............... 7-179
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TBLFREQ_SPU................ 7-181
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TBLVBW_SPU................... 7-194
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TRG .o 7-210
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VIEW_SPU ..., 7-222
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How to Read the Detailed Description of Commands

This section provides the detailed specifications of the external control commands in
alphabetical order. See Section 6 “Command List” to search a command for a desired
function.

W Description of the detailed explanation for each command

[1] CHAN
[2] B Function
Channel
Sets a channel.
[3] W Syntax
Program Message Query Message Response Message
CHAN a CHAN? a
[4] W Value of a
Channel
Range Resolution | Initial value
0 to 20000 1 9600
[5] OSuffix code
None
[6] M Restrictions
e The “Terminal” must be set to “RF” beforehand. (¢f. TERM)
o Ifthe Frequency falls outside the specified setting range due to the Channel Spacing

value, the Channel cannot be changed even within the specified channel setting range.
(cf- CHSPC)
[7] W Initialization command
*RST
[8] @ Use example
Sets the channel to 5.
<Program>
TERM RF
CHAN 5
CHAN?
<Response>
5

[1] A command name. In this section, the command name is taken from the header of each device message.
[2] M Function: The command for setting the Tx Tester is the function of the Program Message, while the command

for reading out the measured results is the function of the Response Message.
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(3]
[6]
(7]

B Syntax: Shows how to create a device message. A single space character comes between the message header
and parameter (shown in italics).

B Value of a: Shows the meaning for the device message argument.

The character string shown in the “Value” field is substituted for the parameter during item setting.

Likewise, the numeric value shown in the “Range” field is substituted for the parameter during numeric setting.
“Resolution” shows a step value set for both the Program Message and the Query Message, or shows the resolution
of the measured results for the Response Message.

OSuffix code: Shows the units given after the value of a.

H Restrictions: Shows the precautions in using the command. The restrictions concern commands marked “cf.”.
M Initialization command: Shows the command which initializes the item targeted to be set by this command.

B Use example: Shows the basic order in using the command. The value of <Response> shown in the command

example which reads out the measured result is different from an actual value.
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ADJCH

M Function

Leakage Power

Outputs the leakage power for Spectrum.

M Syntax

Program Message

Query Message

Response Message

- ADJCH? a,b

C

M Value of a

Frequency position

a Frequency position
LOW1 Offset Frequency-1 (Lower)
UP1 Offset Frequency-1 (Upper)
LOW2 Offset Frequency-2 (Lower)
up2 Offset Frequency-2 (Upper)
LOW3 Offset Frequency-3 (Lower)
UP3 Offset Frequency-3 (Upper)
ALL All

W Value of b
Reading unit

b Unit
None Uses the unit set in Unit (c/. UNIT_ADJ).
DBM dBm
DB dB
WATT W

M Value of ¢
Leakage power for Spectrum
Resolution Unit
0.01 dBm
0.01 dB
Four significand digits w
(Floating-point type)

M Restrictions

e LOWI, UP1, LOW2, UP2, LOW3 and UP3 are output in that order when the value of a is ALL.
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B Use example
Read the LOW1 power in dB units.

<Program>
ADJCH? LOW1,DB

<Response>
-43.8
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ADJRNG

W Function
Adjust Range
Executes Adjust Range.

M Syntax
Program Message Query Message Response Message
ADJRNG

W Restrictions
o The following are executable screens (cf. DSPL).
e Modulation Analysis
e RF Power
¢ Occupied Bandwidth
e Adjacent Channel Power
e Spurious Emission
e Power Meter
e Where the Terminal is other than RF, execution cannnot be performed (c¢/. TERM).
e Where the Frequency is less than 20 MHz, execution cannot be performed (cf. FREQ).

B Use example
Executes Adjust Range.

<Program>
DSPL MODANAL
ADJRNG
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ANLYLEN

M Function
Analysis Length

Sets the measured signal analysis length.

B Syntax

Program Message

Query Message

Response Message

ANLYLEN a

ANLYLEN?

a

M Value of a

Number of symbols to be analyzed

Range

Resolution

Initial value

Unit

48 to 1000

1

134

Symbol

O Suffix code

None

M Restrictions

e Unabailable unless Target System is 7 /4DQPSK.

M Initialization command
PRE, INI, IP, *RST

B Use example

Sets the analysis length to 320 symbol.

<Program>
DSPL SETCOM

TGTSYS PI4DQPSK

ANLYLEN 320
ANLYLEN?

<Response>
320
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ANLYSTA

M Function
Analysis Start

Sets the measured signal analysis starting position.

M Syntax
Program Message Query Message Response Message

ANLYSTA a ANLYSTA? a
M Value of a
Analysis starting position

Range Resolution Initial Value Unit

0 to (Frame Length — Analysis Lenght) 1 2 symbol
O Suffix code
None

M Restrictions

e Unabailable unless Target System is 7 /4DQPSK.

o If the Analysis Start set value exceeds (Frame Length — Analysis Length) when changing Frame Length or Analysis
Length, the Analysis Start value is set to (Frame Length — Analysis Length).

M Initialization command
PRE, INI, IP, *RST

B Use example

Sets the analysis starting position to 0 symbol.

<Program>

DSPL SETCOM
TGTSYS PI4DQPSK
ANLYSTA O
ANLYSTA?

<Response>
0
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ATT_ADJ

W Function
Attenuator for Adjacent Channel Power
Reads the attenuator set value for Adjacent Channel Power measurement.

B Syntax

Program Message Query Message Response Message

-—- ATT ADJ? a

M Value of a
Attenuator

Range Resolution Initial Value Unit
0 to 62 1 50.00 dB

O Suffix code
None : dB
DB : dB

M Restrictions
e Attenuator setting range depends on Ref Level (¢f: RL_ADIJ).

H Initialization command
PRE, INI, IP, *RST

B Use example
Read the attenuator set value.

<Program>
ATT_ADJ?

<Response>
20

7-10
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ATT_OBW

W Function
Attenuator for Occupied Bandwidth

Reads the attenuator set value for Occupied Bandwidth measurement using a spectrum analyzer.

M Syntax
Program Message Query Message Response Message
ATT OBW a ATT_OBW? a

M Value of a
Attenuator

Range Resolution Initial Value Unit
0 to 62 1 50.00 dB

O Suffix code
None : dB
DB : dB

M Restrictions
e Attenuator setting range depends on Ref Level (¢f. RL_OBW).

H Initialization command
PRE, INI, IP, *RST

B Use example
Set Attenuator to 20 dB.

<Program>
ATTMD_OBW AUTO
RL OBW -30DBM
ATT _OBW 20DB
ATT OBW?

<Response>
20

7-1



Section 7 Detailed Explanations of Commands

AVR_ADJ

W Function
Average Count for Adjacent Channel Power
On the Adjacent channel Power screen, sets the average (measurement) count when the Storage Mode is set to Average.

B Syntax
Program Message Query Message Response Message
AVR ADJa AVR_ADJ? a
H Value of a
Average (measurement) count
Range Resolution Initial Value
2 t0 9999 1 10

M Restrictions

None

H Initialization command
PRE, INI, IP, *RST

B Use example
Sets Average Count to 500.

<Program>
AVR_ADIJ 500
AVR ADJ?

<Response>
500
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AVR_IQL

W Function
Average Count for IQ Level
Sets the average (measurement) count (number of averaging processes) when Storage Mode is set to Average at 1Q

Level measurement.

B Syntax
Program Message Query Message Response Message
AVR_ IQL a AVR_IQL? a
M Value of a
Average (measurement) count
Range Resolution | Initial Value
2 to 9999 1 10

M Restrictions
None

M Initialization command
PRE, INI, IP, *RST

B Use example
Sets Average Count to 500.

<Program>
AVR _IQL 500
AVR IQL?

<Response>
500

H Restrictions according to model type and options
For MS268x, if Option-17 or —18 I/Q Input is not installed, this command is invalid.
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AVR_MOD

W Function
Average Count for Modulation Analysis
Sets the average (measurement) count (number of averaging processes) when Storage Mode is set to Average at

Modulation Analysis measurement.

B Syntax
Program Message Query Message Response Message
AVR_MOD a AVR_MOD? a
M Value of a

Average (measurement) count

Range Resolution | Initial Value
2 t0 9999 1 10

M Restrictions
None

M Initialization command
PRE, INI, IP, *RST

B Use example
Sets Average Count to 500.

<Program>
AVR MOD 500
AVR MOD?

<Response>
500
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AVR_OBW

W Function

Average Count for Occupied Bandwidth

Sets the average (measurement) count (number of averaging processes) when Storage Mode is set to Average at
Occupied Bandwidth measurement.

B Syntax
Program Message Query Message Response Message
AVR_OBW a AVR_OBW? a
M Value of a
Average (measurement) count
Range Resolution | Initial Value
2 to 9999 1 10

M Restrictions
None

M Initialization command
PRE, INI, IP, *RST

B Use example
Sets Average Count to 500.

<Program>
AVR OBW 500
AVR OBW?

<Response>
500
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AVR_RFPWR

W Function
Average Count for RF Power
Sets the average (measurement) count (number of averaging processes) when Storage Mode is set to Average at RF

Power measurement.

B Syntax
Program Message Query Message Response Message
AVR RFPWR a AVR RFPWR? a
M Value of a
Average (measurement) count
Range Resolution | Initial Value
2 t0 9999 1 10

M Restrictions
None

M Initialization command
PRE, INI, IP, *RST

B Use example
Sets Average Count to 500.

<Program>
AVR_RFPWR 500
AVR RFPWR?

<Response>
500
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BAND

M Function

Preselector for Spurious Emission

On the Spurious Emission Measurement, set the Preselector route for use or non-use.

M Syntax
Program Message Query Message Response Message
BAND a BAND? a
M Value of a
Route selection
a Route selection Initial Value
0 No use of Preselector route (Normal) *
1 Use of Preselector route (Spurious)

H Initialization command
PRE, INI, IP, *RST

B Use example
Use Preselector route.

<Program>
BAND 1
BAND?

<Response>
1

M Restrictions according to model type and options

This command is valid for MS8608 A/MS2683A.
If Option MS8608A-03/MS2683A-03 Pre-selector Lower-limit Expansion is not installed, this command is invalid.

717
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BITR

W Function
Bit Rate
Outputs the transmission rate measurement results on the Modulation Analysis screen.

B Syntax
Program Message Query Message Response Message
-—- BITR? a
H Value of a
Transmission rate
Resolution Unit

0.0000001 kbps

B Use example
Read the transmission rate measurement results.

<Program>

DSPL MODANAL
SWP

BITR?

<Response>
42.0000042
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BITRERR

M Function
Bit Rate Error

Outputs the transmission rate error measurement results on the Modulation Analysis screen.

M Syntax

Program Message

Query Message

Response Message

BITRERR?

a

M Value of a

Transmission rate

Resolution

Unit

0.1

ppm

mU

Read the transmission rate error measurement results.

se example

<Program>

DSPL MODANAL

SWP
BITRERR?

<Response>

0.1
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BRMEAS

M Function
Bit Rate measure
Sets whether or not to measure the transmission rate.

B Syntax
Program Message Query Message Response Message
BRMEAS a BRMEAS? a
M Value of a
Sets performing transmission rate measurement.
a Bit Rate measure Initial Value
ON Performs transmission rate measurement.
OFF Does not perform transmission rate measurement. *

Bl Restrictions
e When Trigger is set to Wide IF, Bit Rate Measure is not enabled if Storage Mode is other than average (cf. TRG).

M Initialization command
PRE, INI, IP, *RST

B Use example
Perform transmission rate measurement.

<Program>
BRMEAS ON
BRMEAS?

<Response>
ON
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BS

M Function
Back Screen

Switches the screen from the current screen to the upper-layer screen by one rank.

M Syntax

Program Message Query Message

Response Message

BS

M Restrictions

Switches to the upper screen of the currently displayed screen. The relationship among each of the screen is as follows:

Setup Common Parameter

— Modulation Analysis

— RF Power

L Setup Template

— Occupied Bandwidth

— Adjacent Channel Power

— Spurious Emission
Setup Spot Table
Setup Search/Sweep Table

— 1Q Level

— Power Meter

H Use example
Shifting to the upper screen.

<Program>
BS
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BURSTTHRESHOLD

W Function
Burst Threshold
Sets Threshold Level for judge Burst ON/OFF.

B Syntax
Program Message Query Message Response Message
BURSTTHRESHOLD 1 | BURSTTHRESHOLD? |1

H Value of |
Threshold Level for judge Burst ON/OFF
Range Resolution Initial Value Unit
-10.00 to —90.00 0.01 -30.00 dB

M Restrictions
e This function is enabled only when the displayed measurement screen is the Modulation Analysis, RF Power,
Occupied Bandwidth(Measure Method:FFT), Adjacent Channel Power(Measure Method:High Speed).

M Initialization command
PRE, INI, IP, *RST

B Use example
Sets Threshold Level to —40.00 dB.

<Program>
BURSTTHRESHOLD —40.00
BURSTTHRESHOLD?

<Response>
-40.00
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CALCANCEL

W Function
Power Calibration Cancel
Cancels the power calibration and resets the calibration value to 0.00.

M Syntax
Program Message Query Message Response Message
CALCANCEL

W Restrictions

o This function cannot be executed when the displayed measurement screen is Setup Common Parameter, 1Q Level (cf.
DSPL).

e When the Terminal is other than RF, execution cannot be performed (cf£. TERM).

B Use example
Canceling Power Calibration.

<Program>

DSPL SETCOM
TERM RF

DSPL MODANAL
CALVAL 10.00DB
CALCANCEL
CALVAL?

<Response>

2,10.00
0,0.00
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CALVAL

M Function
Power Calibration Value
Sets the calibration value for Power Calibration.

B Syntax

Program Message Query Message Response Message

CALVAL a CALVAL? b,a

HWValue of a
Calibration value

Range Resolution Initial Value Unit
—10.00 to 10.00 0.01 0.00 dB

O Suffix code
None: dB
DB: dB

WValue of b
Calibration type

Value Calibration Type Initial Value

Uncalibrated *

Internally calibrated (Power Cal.)

Externally calibrated

W~ |

Internally calibrated (Multi Carr. Cal.)

M Restrictions

o This setting is not possible when the measurement screen is IQ Level. (¢f. DSPL).

B Use example
Sets the calibration value to 5 dB.

<Program>
CALVAL 5.00
CALVAL?

<Response>
2,5.00
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CARRF

M Function

Carrier Frequency

Outputs the carrier frequency at Modulation Analysis measurement.

M Syntax

Program Message

Query Message

Response Message

CARRF?

a

M Value of a

Carrier frequency

Resolution

Unit

0.1

M Restrictions

e When the Terminal is other than RF, measurement is not performed(cf/. TERM).

H Use example

Reads out the carrier frequency.

<Program>

MEAS MODANAL

CARRF?

<Response>
1922499857.2

7-25



Section 7 Detailed Explanations of Commands

CARRFERR

M Function

Carrier Frequency Error

Outputs the carrier frequency error at Modulation Analysis measurement.

B Syntax
Program Message Query Message Response Message
--- CARRFERR? a b
M Value of a
Output unit
Value Output Unit

None Hz

HZ Hz

PPM ppm
M Value of b
Frequency error

Resolution Unit
0.1 Hz
0.01 ppm

M Restrictions

e No setting is allowed when Terminal is other than RF (¢f. TERM).

B Use example

Reads out the carrier frequency error.

<Program>

MEAS MODANAL

CARRFERR? HZ

<Response>
-14.5
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CHAN

M Function
Channel

Setting of channel number.

M Syntax
Program Message Query Message Response Message
CHAN a CHAN? a

M Value of a
Channel

Range Resolution Initial Value
0 to 20000 1 1

W Restrictions

e Terminal must be set to RF beforehand. (¢f. TERM)

o If the frequency goes beyond the setting range when changing the channel, the channel cannot be changed even
within the setting range (¢f. FREQ). For example, the channel cannot be changed when channel = 0, frequency = 7.8
GHz and Channel Spacing = 0.2 MHz.

M Initialization command
PRE, INI, IP, *RST

B Use example
Sets the channel to 5.

<Program>
TERM RF
CHAN 5
CHAN?

<Response>
5
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CHBW_ADJ

M Function
Channel Bandwidth for Adjacent Channel Power

Outputs the channel bandwidth on the Adjacent Channel Power screen.

B Syntax
Program Message Query Message Response Message
CHBW_ADJ a CHBW_ADJ? a

M Value of a
Frequency bandwidth

Range Resolution Initial Value Unit
1 to 600k 0.1k 21.0k (value of PDC) | Hz

O Suffix code
None: Hz

HZ: Hz

KHZ, KZ: kHz
MHZ, MZ: MHz
GHZ, GZ: GHz

M Restrictions
e Unavailable unless Target System is 7 /4DQPSK (cf. TGTSYS).
Unless Target System is = /4ADQPSK, reading Channel Bandwidth causes the following values to be output:

Target System Channel Bandwidth
PDC 21.0kHz
PHS 192.0kHz
NADC 24.3kHz
STD-39,T79 16.0kHz
STD-T61 4.8kHz
STD-T61 vl1.1 4.8kHz

H Initialization command
PRE, INI, IP, *RST

B Use example
When Target System is 7 /4ADQPSK, set Channel Bandwidth to 200 kHz.

<Program>

DSPL SETCOM
TGTSYS PI4DQPSK
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CHBW_ADJ 200KHZ
CHBW_ADJ?

<Response>
200000
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CHCARR

M Function
Channels Per Carrier
Sets Full Rate or Half Rate.

B Syntax
Program Message Query Message Response Message

CHCARR a CHCARR? a
H Value of a
Full Rate/Half Rate

a Full Rate/Half Rate Initial Value
FULL Sets Full Rate. *
HALF Sets Half Rate.

M Restrictions
e Unavailable unless Target System is PDC or NADC
When Target System is PDC or NADC, sets Frame Length to the following values:

Target System Full Rate Half Rate
PDC 420 symbol 840 symbol
NADC 486 symbol 972 symbol

H Initialization command
PRE, INI, IP, *RST

B Use example
Sets Half Rate.

<Program>
DSPL SETCOM
TGTSYS PDC
CHCARR HALF
CHCARR?

<Response>
HALF
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CHFREQ

W Function
Channel and Frequency
Sets the channel number and the frequency at the same time.

M Syntax
Program Message Query Message Response Message
CHFREQ a,b

M Value of a
Channel
Same as “CHAN a” (¢f. CHAN).

M Value of b
Carrier frequency
Same as “FREQ b” (¢f. FREQ).

W Restrictions
e Terminal must be set to RF beforehand. (¢f. TERM)

M Initialization command
PRE, INI, IP, *RST

B Use example
Sets the carrier frequency of Channel 2 to 1 GHz.

<Program>

DSPL SETCOM
TERM RF
CHFREQ 2,1GHZ
CHAN?

FREQ?

<Response>

2
1000000000
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CHSPC

M Function
Channel Spacing

Sets frequency spacing between channels.

B Syntax
Program Message Query Message Response Message
CHSPC a CHSPC? a
H Value of a

One channel Frequency Band.

Range Resolution Initial Value Unit
7t /4DQPSK :25000
PDC:25000
PHS:300000
—10000000000 to 10000000000 1 NADC:30000 Hz

STD39:25000
STD-T61:6250
STD-T61 v1.1:6250

O Suffix code
None: Hz

HZ: Hz

KHZ, KZ: kHz
MHZ, MZ: MHz
GHZ, GZ: GHz

Bl Restrictions
e No setting is allowed when the terminal is other than RF (¢f. TERM).

M Initialization command
PRE, INI, IP, *RST

B Use example
Setting the inter-channel frequency band to 300 kHz.

<Program>
DSPL SETCOM
TERM RF
CHSPC 300KHZ
CHSPC?
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<Response>
300000
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CONTS

W Function
Continuous Measure/Sweep

Executes continuous measurement(sweep).

B Syntax
Program Message Query Message Response Message
CONTS

Bl Restrictions
e Executable screens are as follow:
e Modulation Analysis
e RF Power
e Occupied Bandwidth
¢ Adjacent Channel Power
o Spurious Emission
e Power Meter
¢ 1Q Level
However, forcibly executes Single measurement in the following condition.
¢ On RF Power screen, when Wide Dynamic Range is turned on (¢/WIDE RFPWR).

¢ On Adjacent Channel Power screen, when Measure method is set to Spectrum (Separate) (cf/.DSPL).

B Use example

Continuously executes measurement and sweeping.

<Program>
CONTS
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CORR

M Function
Correction

Selects a correction data table for level correction.

M Syntax
Program Message Query Message Response Message
CORR a CORR? a
M Value of a
Correction data table
Value Correction Data Table Initial Value
0 Does not perform data correction. *
1 Tablel
2 Table2
3 Table3
4 Tabled
5 Table5

M Restrictions
e (Cannot set when the Terminal is other than RF.

H Initialization command
PRE, INI, IP, *RST

B Use example
Selects Correction Data Table 3.

<Program>
CORR 3
CORR?

<Response>
3
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DET_ADJ

M Function
Detection Mode

Reads the wave-detection mode in Adjacent Channel Power measurement.

B Syntax
Program Message Query Message Response Message
DET_ADJ? a
H Value of a

Wave-detection mode

a

Wave-detection mode

POS

Sets the wave-detection mode to Positive Peak.
Makes the maximum value during one sampling period to the data of the point thereof.

B Use example

Reads the wave-detection mode.

<Program>
DET_ADJ?

<Response>

POS
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DET_OBW

W Function
Detection Mode
Reads the wave-detection mode in Occupied Bandwidth.

M Syntax
Program Message Query Message Response Message
DET _OBW? a

M Value of a

Wave-detection mode

a Wave-detection mode

POS Sets the wave-detection mode to Positive Peak.
Makes the maximum value during one sampling period to the data of the point thereof.

H Use example

Reads the wave-detection mode.

<Program>
DET OBW?

<Response>
POS
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DET_SPU

M Function
Detection Mode

Sets the wave-detection mode of Spurious Emission measurement.

B Syntax
Program Message Query Message Response Message
DET SPU a,b DET SPU?a b
M Value of a
Spurious mode
a Spurious Mode
SPOT The wave-detection mode used in the Spot measurement method is the object hereof.
SEARCH The wave-detection mode used in the Searcg measurement method is the object hereof.
SWEEP The wave-detection mode used in the Sweep measurement method is the object hereof.
M Value of b
Wave-detection mode
a Wave-detection mode Initial value
Sets the wave-detection mode to Positive Peak.
POS Makes the maximum value during one sampling period to the data of the point
thereof.
Sets the wave-detection mode to Negative Peak.
NEG Makes the minimum value during one sampling period to the data of the point
thereof.
Sets the wave-detection mode to Sample.
SMP Makes the instantaneous data at the point of when the hardware executes
sampling operation to the data of that point.
AVG Sets the wave-detection mode to Average. N
Makes the average value between sampling points to the data of the points.
RMS Sets the wave-detection mode to RMS.
Makes the RMS value between the sampling points to the data of the points.

H Initialization command
PRE, INI, IP, *RST

B Use example

Set the wave-detection mode of the Sweep method to Positive Peak.

<Program>

DET _SPU? SWEEP,POS
DET SPU? SWEEP
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<Response>
POS

H Notes

RMS is an option.
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DPTS_ADJ

W Function
Data Points
Reads the number of data points received from Spectrum-Analyzer sweeping on the Adjacent Channel Power screen.

B Syntax
Program Message Query Message Response Message
-—- DPTS_ADJ? a
H Value of a
Data number
a Data number
501 501 data points are obtained.

B Use example

Reads the number of sweeping data points.

<Program>
DPTS_ADJ?

<Response>
501
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DPTS_OBW

M Function
Data Points

Reads the number of data points received from Spectrum-Analyzer sweeping on the Occupied Bandwidth.

M Syntax
Program Message Query Message Response Message
- DPTS_OBW? a
M Value of a
Data number
a Data number
501 Sets so that 501 data points are received.

H Use example

Reads the number of sweeping data points.

<Program>
DPTS_OBW?

<Response>
501
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DRPFACT

W Function
Droop Factor
Outputs the Droop Factor measurement results on the Modulation Analysis screen.

B Syntax
Program Message Query Message Response Message
--- DRPFACT? a
H Value of a
Droop Factor
Resolution Unit
0.0001 dB/symbol

B Use example

Reads the Droop Factor measurement results.

<Program>

DSPL MODANAL
SWP

DRPFACT?

<Response>
-0.0002
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DSPL

M Function

Change Screen

Sets the measurement screen and measurement method, but does not start a measurement.

M Syntax
Program Message Query Message Response Message
DSPL a DSPL? a
DSPL a,b DSPL? a,b

W Parameter

a: Name of the measurement screen

b: Measurement method / table selection

Name of the Measurement Measurement Initial Change
a b Method/ Iy
Screen . Value Condition
table selection
SETCOM - Setup Common Paramter -—- *
MODANAL - Modulation Ananlysis -
RFPWR --- RF Power ---
SETTEMP RFPWR | --- Setup Template(for RF Power) | --- CD
SPECT Spect A,C
OBW Occupied Bandwidth pectum ’
FFT FFT C
SPECT1 Spectrum(All)
ADJ SPECT2 | Adjacent Channel Power Spectrum(Separate) A,C,E
HIGH High Speed
SPOT Spot A
SPURIOUS SEARCH | Spurious Emission Search A
SWEEP Sweep A
SPOT Soit A
SETTBL_SPU Setup Table -~ o
- SWEEP | (for Spurious Emission) Search & Sweep A
IQLVL --- 1Q Level --- B
PWRMTR - Power Meter - A

O Change conditions

A: Change is not allowed when the Terminal is other than RF.

B: Change is not allowed when Terminal is RF.

C: Change is not allowed when the Target System is 7 /4DQPSK.
D: Change is not allowed when the Measuring Object is other than Burst.
E: Change is not allowed when the Mlt. Carrier is On while the Target System is PDC or PHS.
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M Initialization command
PRE, INI, IP, *RST

B Use example
[1] Changing to the Modulation Analysis screen.

<Program>
DSPL MODANAL
DSPL?

<Response>
MODANAL

[2] Changing to the sweep measurement on the Spurious Emission screen.
<Program>
DSPL SPURIOUS,SWEEP

DSPL?

<Response>
SPURIOUS,SWEEP

B Restrictions according to model type and options

e For MS268x, changing to IQ Level Screen is not allowed when Option-17 or —18 I/Q Input is not installed.

e For MS268x, changing to Power Meter Screen is not allowed.
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ERRSC

M Function

Error Scale for Constellation

Sets a circle which shows the error range of each chip point (symbol point) in Constellation display at Modulation

Analysis measurement.

B Syntax
Program Message Query Message Response Message
ERRSC a ERRSC? a
M Value of a
Error range
Value Error Range | Initial Value
5 5%
10 10%
20 20%
OFF Off *

M Restrictions

e No setting is allowed when the Trace Format is other than Constellation (¢cf. TRFORM).

M Initialization command
PRE, INI, IP, *RST

H Use example

Sets the error scale to 20%.

<Program>

MEAS MODANAL
TRFORM CONSTEL

ERRSC 20
ERRSC?

<Response>
20
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FALLTM

M Function
Falling Time

Reads the Falling time on the RF Power screen.

B Syntax

Program Message Query Message Response Message

- FALLTM? a

M Value of a
Falling Time

Resolution Unit
0.01 us

B Use example

Reads the Falling Time measurement results.

<Program>
DSPL RFPWR
SWP
FALLTM?

<Response>
11.06
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FILTER

M Function
Filter

Sets filtering to be performed on the analyzed signal.

M Syntax
Program Message Query Message Response Message
FILTER a FILTER? a
M Value of a
Filtering
a Perform filtering Initial Value
RTNYQ Root-Nyquist: Performs Root-Nyquist filtering. *
NYQ Nyquist: Performs Nyquist filtering.
OFF Off: Not filtering.

M Restrictions

o This setting is allowed only when current screen is set to Setup Common Parameter screen. (¢f. DSPL)

H Initialization command
PRE, INI, IP, *RST

B Use example

Performs Nyquist filtering.

<Program>
DSPL SETCOM
FILTER NYQ
FILTER?

<Response>
NYQ
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FLTTYPE_RFPWR

W Function
Filter Type
Sets Filter Type for PHS at RF Power measurement.

B Syntax
Program Message Query Message Response Message
FLTTYPE RFPWR a FLTTYPE_RFPWR? a

M Value of a
Filter Type
a Filter Type Initial Value
GAUSS Gaussian Filter.
NRM Normal Filter. *

Bl Restrictions
e This setting is enabled when Target System is set to PHS and Multi Carrier is set to OFF (¢f/. TGTSYS, MLTCARR).

M Initialization command
PRE, INI, IP, *RST

B Use example
Sets Filter Type to gaussian filter.

<Program>

DSPL SETCOM

TGTSYS PHS

DSPL RFPWR

FLTTYPE RFPWR GAUSS
FLTTYPE RFPWR?

<Response>
GAUSS
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FREQ

W Function
Frequency
Sets carrier frequency for measured frequency.

M Syntax
Program Message Query Message Response Message

FREQ a FREQ? a

M Value of a

Carrier frequency

Range Model Resolution Initial Value Unit

100 to 7800000000 MS8608A 1 940025000 Hz
100 to 13200000000 MS8609A 1 940025000 Hz
100 to 3000000000 MS2681A 1 940025000 Hz
100 to 7800000000 MS2683A 1 940025000 Hz
100 to 13200000000 MS2687A/B 1 940025000 Hz

O Suffix code

None: Hz

HZ: Hz

KHZ, KZ: kHz

MHZ, MZ: MHz

GHz, GZ: GHz

M Restrictions

e No setting is allowed when the terminal is one other than RF (¢f. TERM).

e When the channel value changes only by Ch, carrier frequency Fnew after changing is found by Fnew = Fold +
{(Channle Spcing) X Ch }, where Fold is carrier frequency before changing (c/. CHAN).

H Initialization command
PRE, INI, IP, *RST

B Use example

Sets the carrier frequency to 1 GHz.
<Program>

DSPL SETCOM

TERM RF

FREQ 1GHZ

<Response>
1000000000
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FRMLEN

M Function
Frame Length

Sets the measured signal frame length.

B Syntax
Program Message Query Message Response Message
FRMLEN a FRMLEN? a

M Value of a

Frame length

Range Resolution Initial Value Unit
Analysis Length to 2000 1 840 symbol

O Suffix code

None

M Restrictions

e Unavailable unless Target System is 7 /4DQPSK (cf. TGTSYS).

e [f the Frame Length set value is less than the Analysis Length when changing the Analysis Length, Frame Length is
set to the Analysis Length set value.

M Initialization command
PRE, INI, IP, *RST

B Use example
Sets the frame length to 900 symbol.

<Program>

DSPL SETCOM
TGTSYS PI4DQPSK
FRMLEN 900
FRMLEN?

<Response>
900
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FRMLENSTDT61V1_1

W Function
Frame Length for STD-T61 v1.1
Sets the measured signal frame length for STD-T61 vl.1.

M Syntax
Program Message Query Message Response Message
FRMLENSTDT61V1 1a FRMLENSTDT61V1_1? a

M Value of a

Frame length

a Frame Length Initial Value

BASIC | Basic: 40ms(192symbol) *
SUB Sub: 20ms (96symbol)

M Restrictions
o The measurement screen must be set to Setup Common Parameter (cf. DSPL).
e Unavailable unless Target System is STD-T61 v1.1 (¢f: TGTSYS).

H Initialization command
PRE, INI, IP, *RST

B Use example
Sets the frame length to BASIC 40msec for STD-T61 v1.1.

<Program>

DSPL SETCOM

TGTSYS STDT61V1 1
FRMLENSTDT61V1_1 BASIC
FRMLENSTDT61V1 1?

<Response>
BASIC

7-51



Section 7 Detailed Explanations of Commands

FSPAN_ADJ

M Function
Frequency Span on Adjacent Channel Power
Outputs the measurement frequency bandwidth on the Adjacent Channel Power.

B Syntax
Program Message Query Message Response Message
-—- FSPAN_ADJ? a
H Value of a
Frequency bandwidth
Resolution Unit
1 Hz

B Use example
Reads out Span on the Adjacent Channel Power screen.

<Program>
FSPAN_ADJ?

<Response>
50000
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FSPAN_OBW

W Function
Frequency Span on Occupied Bandwidth
Outputs the measurement frequency bandwidth on the Occupied Bandwidth.

M Syntax
Program Message Query Message Response Message
- FSPAN_OBW? a
M Value of a
Frequency bandwidth
Resolution Unit
1 Hz

B Use example
Reads out Span on the Occupied Bandwidth.

<Program>
FSPAN_OBW?

<Response>
50000
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FVECTERR

W Function
First 10 Symbols RMS EVM
Outputs the RMS value measurement results for EVM of the first 10 symbols on the Modulation Analysis screen.

B Syntax
Program Message Query Message Response Message
--- FVECTERR? a
H Value of a
First 10 Symbols RMS EVM
Resolution Unit
0.01 %

B Use example
Reads out RMS EVM measurement results for the first 10 symbols.

<Program>

DSPL MODANAL
SWP
FVECTERR?

<Response>
2.55
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ILVL

M Function
I Level (RMS)

Reads out the measured results of the RMS value of Signal I on the IQ Level screen.

M Syntax
Program Message Query Message Response Message
- ILVL? a b
M Value of a
Readout unit
a Readout unit

None Conforms to the unit set by the Unit (¢/. UNIT_IQL).

MV mV

DBMV dBmV

M Value of a
RMS value of Signal I
Resolution Unit
0.01 mV
dBmV

B Use example

Reads out the RMS value of Level 1.

<Program>
DSPL SETCOM
TERM IQAC
DSPL IQLVL
SWP

ILVL? MV

<Response>
1.42

H Restrictions according to model type and options
For MS268x, if Option-17 or —18 I/Q Input is not installed, this command is invalid.
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INI

W Function

Initialize

Initializes all the measurement control parameters to be enabled for initialization. This command functions the same as
the PRE and IP commands.

B Syntax
Program Message Query Message Response Message
INI

M Restrictions

e None

H Use example
Initializes the parameters to be enabled for initialization.

<Program>
INI
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INTPOL

M Function

Interpolation for Constellation

Sets the interpolation display on the Modulation Analysis screen when Trace Format is set at Constellation.

M Syntax
Program Message Query Message Response Message
INTPOL a INTPOL? a
MW Value of a
Interpolation display
a Interpolation mode Initial Value
NON Non: Displays only chip (symbol) points. *
LIN Linear: Displays linearly interpolated chip (symbol) points.
POINT10 10 points: Displays interval between 2 chip (symbol) points interpolated by 10
segments.
LINSYM Linear & Symbol Position: Displays chip (symbol) points and linearly interpolated
chip (symbol) points.
P10SYM 10 points & Symbol Position: Displays chip (symbol) points and interval between
2 chip (symbol) points interpolated by 10 segments.

M Restrictions

e No setting is allowed when Trace Format is set to other than Constellation (¢f. TRFORM).

M Initialization command
PRE, INI, IP, *RST

B Use example

Linearly interpolating the symbol points.

<Program>

TRFORM CONSTEL

INTPOL LIN

INTPOL?

<Response>

LIN
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INTVAL_ADJ

M Function

Refresh Interval for Adjacent Channel Power

Sets the display updating interval when Storage Mode is set to Average at Adjacent Channel Power measurement.

B Syntax
Program Message Query Message Response Message
INTVAL ADJa INTVAL_ADJ? a
M Value of a
Updating interval
Value Updating Interval Initial Value
EVERY Updates the display after every one sweep. Calculates and displays the average *
value by the number of measurements repeated by that sweep.
ONCE Updates the display once after completion of averaging. Calculates the average
value by the times specified with Average Count.

M Restrictions
None

M Initialization command
PRE, INI, IP, *RST

B Use example

Sets the updating interval to Once.

<Program>

MEAS ADJ,HIGH

INTVAL_ADJ ONCE

INTVAL ADJ?

<Response>
ONCE
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INTVAL_IQL

B Function
Refresh Interval for IQ Level

Sets the display updating interval when Storage Mode is set to Average at IQ Level measurement.

M Syntax
Program Message Query Message Response Message
INTVAL IQL a INTVAL_IQL? a
M Value of a

Updating interval

Value Updating Interval Initial Value

Updates the display after every one sweep. Calculates and displays the average *

EVERY value by the number of measurements repeated by that sweep.

Updates the display once after completion of averaging. Calculates the average

ONCE value by the times specified with Average Count.

M Restrictions
None

M Initialization command
PRE, INI, IP, *RST

B Use example

Sets the updating interval to Once.

<Program>

TERM IQDC

MEAS IQLVL
INTVAL_IQL ONCE
INTVAL IQL?

<Response>
ONCE

H Restrictions according to model type and options
For MS268x, if Option-17 or —18 I/Q Input is not installed, this command is invalid.
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INTVAL_MOD

M Function

Refresh Interval for Modulation Analysis

Sets the display updating interval when Storage Mode is set to Average at Modulation Analysis measurement.

B Syntax
Program Message Query Message Response Message
INTVAL MOD a INTVAL MOD? a
M Value of a
Updating interval
Value Updating Interval Initial Value
Updates the display after every one sweep. Calculates and displays the average *
EVERY
value by the number of measurements repeated by that sweep.
ONCE Updates the display once after completion of averaging. Calculates the average
value by the times specified with Average Count.

M Restrictions
None

M Initialization command
PRE, INI, IP, *RST

B Use example

Sets the updating interval to Once.

<Program>

MEAS MODANAL
INTVAL_MOD ONCE

INTVAL MOD?

<Response>
ONCE
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INTVAL_OBW

W Function
Refresh Interval for Occupied Bandwidth
Sets the display updating interval when Storage Mode is set to Average at Occupied Bandwidth measurement.

M Syntax
Program Message Query Message Response Message
INTVAL _OBW a INTVAL _OBW? a
M Value of a

Updating interval

Value Updating Interval Initial Value

Updates the display after every one sweep. Calculates and displays the average *

EVERY value by the number of measurements repeated by that sweep.

Updates the display once after completion of averaging. Calculates the average

ONCE value by the times specified with Average Count.

M Restrictions
None

M Initialization command
PRE, INI, IP, *RST

B Use example

Sets the updating interval to Once.

<Program>

MEAS OBW.FFT
INTVAL _OBW ONCE
INTVAL OBW?

<Response>
ONCE
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INTVAL_RFPWR

W Function
Refresh Interval for RF Power
Sets the display updating interval when Storage Mode is set to Average at RF Power measurement.

B Syntax
Program Message Query Message Response Message
INTVAL RFPWR a INTVAL RFPWR ? a
M Value of a
Updating interval
Value Updating Interval Initial Value
Updates the display after every one sweep. Calculates and displays the average *
EVERY
value by the number of measurements repeated by that sweep.
ONCE Updates the display once after completion of averaging. Calculates the average
value by the times specified with Average Count.

M Restrictions
None

M Initialization command
PRE, INI, IP, *RST

B Use example

Sets the updating interval to Once.

<Program>

MEAS RFPWR

INTVAL RFPWR ONCE
INTVAL _RFPWR?

<Response>
ONCE
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IP

M Function

Preset

Initializes all the measurement control parameters to be enabled for initialization. This command functions the same as

the PRE and INI commands.

B Syntax

Program Message Query Message

Response Message

IP

M Restrictions

None

B Use example
Initializes all the parameters to be enabled for initialization.

<Program>
1P
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IPPLVL

M Function
I Level (Peak to Peak)

Reads out the measured results of the Peak-to-Peak value for I signal at IQ Level measurement.

B Syntax
Program Message Query Message Response Message
--- IPPLVL? a a
M Value of a
Readout unit
a Readout Unit

None Current set unit

MV mV

DBMV dBmV
M Value of b
Peak to Peak value of Signal I

Resolution Unit
0.01 mV
dBmV

M Restrictions
None

B Use example
Reads out the I Level (Peak to Peak) value.

<Program>
DSPL SETCOM
TERM IQDC
MEAS IQLVL
IPPLVL? MV

<Response>
4.07

B Restrictions according to model type and options
For MS268x, if Option-17 or —18 1/Q Input is not installed, this command is invalid.
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IQINZ

M Function
1Q Impedance

Sets the input impedance for I/Q signals on the Setup Common Parameter screen.

M Syntax

Program Message

Query Message

Response Message

IQINZ a

IQINZ?

a

MW Value of a
Impedance
Value Impedance Initial Value
50 Sets input impedance to 50 Q. *
IM Sets input impedance to 1 MQ.

M Restrictions

o This setting is not enabled when the measurement screen is not the Setup Common Parameter screen. (c¢f. DSPL)

e This setting is not enabled when Terminal is set to one other than IQ-AC, 1Q-DC or 1Q-Balance. (¢f. TERM)

B Use example

Reads out the I Level (Peak to Peak) value.

<Program>
DSPL SETCOM
TERM IQAC
IQINZ 50
IQINZ?

<Response>
50

H Restrictions according to model type and options

For MS268x, if Option—17 or —18 I/Q Input is not installed, this command is invalid.
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IQLVL

W Function
IQ Level
Reads out the measured results of the RMS values and the peak-to-peak values for I and Q signals at IQ Level

measurement.

B Syntax
Program Message Query Message Response Message
- IQLVL? a b,c,d,e

MW Value of a
Readout unit

a Readout Unit
None Current set unit (¢f. UNIT IQL)

MV mV
DBMV dBmV

M Value of b
Same as result of “ILVL? a” (¢f. ILVL).

MW Value of ¢
Same as result of “QLVL? a” (¢f. QLVL).

M Value of d
Same as result of “IPPVL? a” (¢f. IPPLVL).

W Value of e
Same as result of “QPPLVL? a” (c¢f. QPPLVL).

B Use example
Reads out the I/Q Level value.

<Program>
TERM IQDC
MEAS IQLVL
IQLVL? MV

<Response>
1.42,0.53,4.07,3.55

B Restrictions according to model type and options
For MS268x, if Option—17 or —18 I/Q Input is not installed, this command is invalid.
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IQPHASE

W Function
1Q Phase difference

Reads out the measured results of the phase difference between 1/Q signals at IQ Level measurement.

M Syntax
Program Message Query Message Response Message
- IQPHASE? a
M Value of a
Phase difference of I/Q
Resolution Unit
0.01 deg

H Use example

Reads out the phase difference of I/Q.

<Program>
DSPL SETCOM
TERM IQDC
MEAS IQLVL?
IQPHASE?

<Response>
99.97

M Restrictions according to model type and options
For MS268x, if Option—17 or —18 I/Q Input is not installed, this command is invalid.
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JITTER

M Function
Jitter

Outputs the transmission jitter value on the RF Jitter screen.

Response Message

B Syntax
Program Message Query Message
--- JITTER? a b
M Value of a
Transmission jitter plus/minus sign
a Plus/minus sign

None Transmission jitter absolute maximum value

+ Plus transmission jitter value

- Absolute value of minus transmission jitter value
M Value of b
Transmission jitter maximum value with the sign specified in a

Resolution Unit
0.001 symbol

B Use example

Reads the maximum transmission jitter value.

<Program>
DSPL RFPWR
TXTIME ON
SWP

JITTER? +

<Response>
0.056
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JUDGUNIT_SPTBL

M Function
Judge Unit

Switches a unit of judgement in the Spot method of Spurious measurement.

M Syntax

Program Message Query Message

Response Message

JUDGUNIT SPTBL a JUDGUNIT SPTBL?

a

M Value of a
Relative/Absolute
a Plus/minus sign Initial value
ON Judge in dBm *
OFF Judge in dB

H Restriction
None

M Initialization command
PRE, INI, IP, *RST

B Use example
Sets Unit Judge to Relative.

<Program>

DSPL SPURIOUS,SPOT
JUDGUNIT SPTBL ON
JUDGUNIT _SPTBL?

<Response>
ON
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JUDGUNIT_SWTBL

W Function
Judge Unit
Switches a unit of judgement in the Search/Sweep method of Spurious measurement.

B Syntax

Program Message Query Message Response Message

JUDGUNIT SWTBL a JUDGUNIT SWTBL? a

M Value of a
Relative/Absolute
a Plus/minus sign Initial value
ON Judge in dBm *
OFF Judge in dB

H Restriction
None

M Initialization command
PRE, INI, IP, *RST

B Use example
Sets Unit Judge to Relative.

<Program>

DSPL SPURIOUS,SWEEP
JUDGUNIT SWTBL ON
JUDGUNIT SWTBL?

<Response>
ON
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JUDSIGABNORM

B Function
Judge Sig- Abnormal

Sets the judge signal abnormal or not.

M Syntax
Program Message Query Message Response Message

JUDSIGABNORM a JUDSIGABNORM? a
M Value of a
Judge signal abnormal

a Judge signal abnormal Initial value
ON Judge signal abnormal. *
OFF Not judge signal abnormal.

H Restriction
None

M Initialization command
PRE, INI, IP, *RST

B Use example

Sets not judge signal abnormal.
<Program>
JUDSIGABNORM OFF
JUDSIGABNORM?

<Response>
OFF
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LVLREL_RFPWR

W Function

Relative Level

Sets the relative display of the waveform on the RF Power screen. When displaying the relative value, burst average
power becomes the reference value. When displaying the absolute value, template indication and Pass/Fail judgment is

not performed.

B Syntax
Program Message Query Message Response Message
LVLREL RFPWR a LVLREL RFPWR? a
M Value of a
On/Off of Relative Value Display
a On/Off of relative value display Initial value
ON Relative Level:Displays the relative value(dB unit) of the vertical axis *
graduation of the waveform.
OFF Absolute Level:Displays the absolute value(dBm unit) of the vertical
axis graduation of the waveform.

H Restriction
None

M Initialization command
PRE, INI, IP, *RST

B Use example

Display the absolute value of the waveform.
<Program>

LVLREL RFPWR OFF

LVLREL RFPWR?

<Response>
OFF
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MAGTDERR

W Function
RMS Magnitude Error

Outputs the measurement results of the RMS value of Magnitude Error on the Modulation Analysis screen.

M Syntax
Program Message Query Message Response Message
- MAGTDERR? a
M Value of a
RMS value of Magnitude Error
Resolution Unit
0.01 %

B Use example

Reads out the measurement results of Magnitude Error.

<Program>

DSPL MODANAL
SWP
MAGTDERR?

<Response>
16.67
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MAXMAGTDERR

W Function
RMS Magnitude Error Max Hold Value
Outputs the Magnitude Error RMS maximum value on the Modulation Analysis screen (maximum value in Average).

B Syntax
Program Message Query Message Response Message
--- MAXMAGTDERR? a
H Value of a
Magnitude Error RMS maximum value
Resolution Unit
0.01 %

B Use example
Reads out the Magnitude Error RMS maximum value.

<Program>

DSPL MODANAL
SWP
MAXMAGTDERR?

<Response>
16.67
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MAXPHASEERR

M Function
RMS Phase Error MAX Hold Value

Outputs the phase error RMS maximum value on the Modulation Analysis screen (maximum value in Average).

M Syntax
Program Message Query Message Response Message
- MAXPHASEERR? a
M Value of a
Phase Error RMS maximum value
Resolution Unit
0.01 deg

B Use example
Reads out Phase Error RMS maximum value.

<Program>

DSPL MODANAL
SWP
MAXPHASEERR?

<Response>
7.21
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MEANPWR_ADJ

W Function
Mean Power
Outputs the average leakage power in one frame at High Speed (Adjacent Channel Power measurement).

B Syntax
Program Message Query Message Response Message
--- MEANPWR_ADIJ? a,b a
M Value of a
Frequency position
a Frequency position
LOWI Offset Frequency-1(Lower)
UP1 Offset Frequency-1(Upper)
LOW2 Offset Frequency-2(Lower)
UP2 Offset Frequency-2(Upper)
LOW3 Offset Frequency-3(Lower)
UP3 Offset Frequency-3(Upper)
ALL All
MW Value of b
Reading unit
b Unit
None Uses the unit set in Unit (c¢f. UNIT_ADJ).
DBM dBm
DB dB
WATT W
M Value of ¢
Average leakage power in one frame at High Speed
Resolution Unit
0.01 dBm
0.01 dB

Four significant digits W
(Floating-point type)

H Restrictions
e LOWI, UP1, LOW2, UP2, LOW3 and UP3 are output in that order when the value of a is ALL.

7-76



Section 7 Detailed Explanations of Commands

B Use example

Reads out LOW1 power in dB units.

<Program>

DSPL ADJ,HIGH

SWP

MEANPWR_ADJ? LOW1,DB

<Response>
-43.81
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MEANPWR_RFPWR

M Function
Mean Power

Reads the average power in one frame.

B Syntax

Program Message Query Message Response Message

— MEANPWR RFPWR?a |b

H Value of a
Specifies output unit
a Output Unit
DBM dBm
WATT W

M Value of b
Mean Power

Resolution Unit
0.01 dBm

Four significant digits w
(Floating-point type)

B Use example
Reads out Mean Power measurement results.

<Program>

DSPL RFPWR

SWP

MEANPWR RFPWR? DBM

<Response>
3.14
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MEAS

M Function

Change Screen and measure

Sets the measurement screen and measurement method, and starts measurement.

When the previous measurement is not a continuous measurement, a Single measurement is executed.

On the other hand, when the previous measurement is a continuous one, a continuous measurement is executed.

M Syntax
Program Message Query Message Response Message
MEAS a MEAS? a
MEAS a,b a,b
M Value of a,b

Same as DSPL command (cf. DSPL).

H Initialization command
PRE, INI, IP, *RST

B Use example
[1] Executes a measurement on the Modulation Analysis screen.

<Program>
MEAS MODANAL
MEAS?

<Response>
MODANAL

[2] Executes a sweep measurement on the Spurious Emission screen.
<Program>
MEAS SPURIOUS,SWEEP

MEAS?

<Response>
SPURIOUS,SWEEP
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MEASOBJ

W Function

Measuring Object

Sets the type of signal for the measurement target (Measuring Object) on the Setup Common Parameter screen.

B Syntax
Program Message Query Message Response Message
MEASOBJ object MEASOB]J? object
M Value of a
Signal type
a Measurement target Initial Value
BURST Burst: Burst wave
CONT Continuous: Continuous wave
MSTCH MS-TCH: Mobile station communication channel *
MSCCH MS-CCH: Mobile station control channel
MSSYNC MS-SYNC: Mobile station synchronous burst
BSCH BS-CH: Base station communication channel, base station control channel
BSSYNC BS-SYNC: Base station synchronous burst
PSTCH PS-TCH: Mobile station communication channel
PSSYNC PS-SYNC: Mobile station synchronous burst, mobile station control channel
CSTCH CS-TCH: Base station communication channel
CSSYNC CS-SYNC: Base station synchronous burst, base station control channel
MOBILE Mobile: Mobile station
SHORT Short: Mobile station shortened burst
BASE Base: Base station
DCCH DC-CH: Communication/control channels for direct communication
DCSYNC DC-SYNC: Direct communication synchronous burst
SC SC: Communication channel
SB SB: Synchronous burst
SCCONT SCCONT: Communication channel (continuous)
MC MC: Multi channel burst
MCCONT MCCONT: Multi channel continuous

M Restrictions

e The measurement screen displayed must be set to the Setup Common Parameter screen. (cf. DSPL)

M Initialization command
PRE, INI, IP, *RST
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B Use example
Sets the analyzing object to Continuous (continuous wave).

<Program>

DSPL SETCOM
TGTSYS PI4DQPSK
MEASOBJ CONT
MEASOBJ?

<Response>
CONT
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MKL_ADJ

M Function
Marker Level for Adjacent Channel Power

Outputs the measurement value of the marker position on the Adjacent Channel Power screen.

B Syntax
Program Message Query Message Response Message
MKL ADJ? a b,c
H Value of a
Output unit
a Output unit

None Conforms to the Unit setting (c¢f/- UNIT _ADJ)

DB dB

DBM dBm

WATT W
H Value of b
Marker Level (Level value)

Resolution Unit
0.01 dBm
0.01 dB

Four significant digits W
(Floating-point type)

M Value of ¢
Marker Level (Level value integrated by channel BW)

Resolution Unit
0.01 dBm
0.01 dB

Four significant digits W
(Floating-point type)

H Restriction
e In Channel BW data, some data is invalid due to arithmetic computation. In the case of invalid data, the following

values are output.

Output value Unit
dBm
-21474836.48
dB
0.00E-12 W

¢ Outputs channel data only when Measure Method is set to Spectrum(All).
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B Use example

Reads out the level at offset frequency S0kHz.

<Program>

DSPL ADJ,SPECT2
MKN_ADJ 50KHZ
SWP

MKL ADJ? DB

<Response>
-34.08,-22.77
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MKL_MOD

W Function
Marker Level for Modulation Analysis
Outputs the measured results at marker position when Trance Format is set to Constellation, Eye Diagram, EVM, Phase

Error or Magnitude Error at Modulation Analysis measurement.

B Syntax
Program Message Query Message Response Message
--- MKL MOD? a b
M Value of a
Type of marked signal
a Marked signal Trace Format (cf. TRFORM)

I I signal Constellation, Eye Diagram

Q Q signal

None -— EVM, Phase Error, Magnitude Error
M Value of b
Marker Level

Resolution Unit Trace Format (cf. TRFORM)
0.0001 None Constellation, Eye Diagram
9 EVM, Magnitude Error
0.001 c;::g. Phase’ Errfr e

M Restrictions

e x4 s read out when Trace Format is set to other than Constellation, Eye Diagram, EVM, Phase Error or Magnitude
Error. (¢f. TRFORM)

e x4 is read out when Marker is set to Off. (¢f. MKR _MOD)

o In the following cases, Insufficient data error results.
e Whrere Parameter (a) has not been specified, when Trace Format is Constellation or Eye Diagram.
o Whrere Parameter (a) has been specified, when Trace Format is EVM, Phase Error, or Magnitude Error.

B Use example
Reads out the value at the 20 symbol point at the Constellation I signal.

<Program>

DSPL MODANAL
TRFORM CONSTEL
MKR_MOD NRM
SWP

MKP_MOD 20

MKL MOD?1
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<Response>
-0.2889
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MKL_RFPWR

M Function
Marker Level for RF Power

Outputs the measurement value of the marker position on the RF Power screen.

B Syntax
Program Message Query Message Response Message
--- MKL RFPWR? a b
M Value of a
Output unit
a Output unit
None When the Relative Level is On(Relative), it is deemed that dB has been specified; and in the
event of Off(Absolute), it is deemed that dBm has been specified (¢f. LVLREL RFPWR)
DB dB
DBM dBm
W Value of b
Marker Level
Resolution Unit
0.01 dBm
0.01 dB

M Restriction
e *¥*is output when the Marker Mode is off (¢f. MKR_RFPWR)

B Use example

Reads out power at position of 80.00 symbol.

<Program>

DSPL RFPWR

MKR RFPWR NRM
MKP_RFPWR 80.00

SWP

MKL RFPWR?

<Response>

-10.62
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MKN_ADJ

M Function

Marker Position for Adjacent Channel Power (in frequency)

Uses the frequency to specify the Marker position on the Adjacent Channel Power screen. The function is the same as

that of MKP_ADJ.

B Syntax
Program Message Query Message Response Message
MKN_ADJ a MKN_ADJ? a
M Value of a

Frequency position

Data Points Range

Resolution

Initial value

Unit

501 -(Span/2) to (Span/2)

Span/500

0

O Suffix code
None: Hz

HZ: Hz

KHZ: kHz
MHZ: MHz
GHZ: GHz

M Initialization command
PRE, INI, IP, *RST

B Use example

Sets the marker position to 100kHz.

<Program>
MKN_ADJ 100KHZ
MKN_ADJ?

<Response>
100000
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MKP_ADJ

W Function
Marker Position for Adjacent Channel Power (in points)

Specifies the Marker position of the Adjacent Channel Power screen with the point number.

B Syntax
Program Message Query Message Response Message
MKP_ADJ a MKP_ADJ? a

M Value of a

Frequency position

Data Points Range Resolution Initial value
501 0 to 500 1 250

O Suffix code

None

H Initialization command
PRE, INI, IP, *RST

B Use example
Sets the marker position to the point of 250.

<Program>
MKP_ADIJ 250
MKP ADJ?

<Response>
250
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MKP_MOD

M Function

Marker Position for Modulation Analysis (Constellation, Eye Diagram, EVM, Phase Error, Magnitude Error)

On the Modulation Analysis screen, specifies Marker position when Trace Format is Constellation, Eye Diagram, EVM,
Phase Error, Magnitude Error.

B Syntax
Program Message Query Message Response Message
MKP_MOD a MKP_MOD? a
M Value of a

Marker Position

Trace Format Range Resolution Initial value Unit
Non
EVM
Phase Error
Magnitude Error 1.0
Non
Linear (Analys%s Start) to . Screen center |Symbol
Linear & (Analysis Start + Analysis Length)
Constellation | Symbol Position
10 Points
10 Points & 01
Symbol Position
Eye Diagram
O Suffix code
None

H Initialization command
PRE, INI, IP, *RST

B Use example
Set the Marker position at 60 symbol.

<Program>

DSPL MODANAL
TRFORM EVM
MKP_MOD 60
SWP

MKP_MOD?
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<Response>
60.0

7-90



Section 7 Detailed Explanations of Commands

MKP_RFPWR

M Function

Marker Position for RF Power

Specifies the Marker position on the RF Power screen.

M Syntax
Program Message Query Message Response Message
MKP RFPWR a MKP RFPWR? a
MW Value of a
Symbol position
Window Range Resolution | Initial value Unit
Slot (Analysis Start-30.0) to (Analysis Start+Analysis
Length+30.0)
Leading (Analysis Start-10.0) to (Analysis Start+8.0)
Trailing (Analys%s Start+ Anglysis Length -8