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Table of Power Cable options

There are six power cable options (refer to following table).
Order power cable options by Accessory Codes.

Plug Configuration

Standards

Rationg, Celor

Accessory Codes

and Length (Option Number)
1 ' JIS: Japan 125V at 7A Strajght: A01402
Law on Electrical Appliances Black {Standard)
2m {6ft)
Angled:  AQl1412
2 ' UL: United States of America | 125V at 7A Straight: A01403
CSA: Canada Black (Option 95)
2m (6ft)
Angled:;  A01413
3 CEE: Europe 250V at 6a Straight: A01404
VDE: Germany Gray {Option 96)
QVE:  Austria 2m (6ft)
SEMKO: Sweden Angled: AQl4l4
DEMKO: Denmark
KEMA: Holland
FIMKO: Finland
NEMKO: Norway
CEBEC: Belgium
SEV: Switzerland 250V at 6A Straight: A01405
Gray {Option 97)
2m (6ft)
Angled;  AQl415
SAA: Australia, New Zealand 250V at 6A Straight: A01406
Gray {Option 98)
2m (6f1)
Angled; ———

6 BS: United Kingdom 250V at 6A Straight: A01407
Black © (Option 99)
2m (bft)

Angled:  AQlGl7
Apr 1/96 Plug-1*
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1.1 Qutline of Product

1. GENERAL

1.1  OQutline of Product

With a combination of the R3265/3271 Spectrum Analyzer, the R3541A/B Modulation Accuracy
Measurement Unit measures the modulation accuracy in the x/4 DQPSK digital modulation. The
R3541A is allowed to measure the modulation accuracy measurement of PDC (Personal Digital
Cellular) and NADC (North American Dual-Mode Cellular) systems, and the R3541B for PHS
(Personal Handy Phone System). The R3541C is allowed to measure the modulation accuracy
measurement of PDC, NADC systems and PHS. The R3541A/B/C (hereinafter, the R3541A/B/C is
generically described as the R3541) consists of the down converter, high-speed digitizer, DSP (Digita
Signal Processor), and interface to the R3265/3271. Key operation on the R3266/3271 allows the
R3541 to easily perform high-speed measurement. Also, the use of options allows to be displayed
constellations, eye patterns, the waveforms of phases and amplitudes for each symbol. (Option 70)

Features of R3541

D Allows a measurement of modulation accuracy in a wide frequency range.

Table 1-1 Measurement Frequency Range

R3265 R3271
R3541A/C 450kHz to 8GHz 450kHz to 26.56GHz
R3541B/C 10MHz to 8GHz 10MHz to 26.5GHz

@ Allows a measurement in a wide dynamic range.

@ Realizes a high-speed measurement because of using DSP (Digital Signal Processor) for a
signal processing.

@ Allows a modulation accuracy measurement while measuring the RF signals by the
spectrum analyzer.

® Allows an easy key operation measurement on the R3265/3271.

1-1 Aug 7/95
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1.2 Before Gefting Started with R3541 Operation

1.2 Before Getting Started with R3541 Operation

1.2.1 Checking Accessories

@ Check that there is no damage on the outside of R3541.

@ Check the quantities and standards of standard accessories in accordance with the list
shown in Table 1-2.

If there are damages or shortage of the standard accessories, contact ATCE or your nearest
office. Note that the addresses and telephone numbers for ATCE and offices are listed at the

end of this manual.

Note: When ordering the accessories, use the type names (or stock numbers).

Table 1-2 Standard Accessories

Name Standard Quantity Remarks
Type name Stock No.
Power supply cable AD1412 CCB-DD3130x 01 1
— DCB-FF3767 x 02 2
Input cable
— DCB-RR1156 x 01 1
Power supply fuse —_— DFN-AA2A 2
) e JR3541 Japanese
instruction manual 1
— ER3541 English
1-2 Jun 18/93
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1.2 _Before Getting Started with R3541 Operation

1.2.2 Ambient Conditions for Use

(1) Avoid such places as receive direct sunlight or corrosive gas, or have much dirt or vibration.

(2) Keep the ambient temperature of 0°C to +50°C and ambient humidity of 85% or less.

(3) Keep the temperature of —20°C to +60°C for storags. If the R3541 is not used for a long
time period, cover it with a vinyl sheet or put it in a corrugated board box, and store it at the

dry place with no direct sunlight.

(4) The R3541 is designed in due consideration of noise of the AC power supply line. However,
use it at the place having as less ncise as possible. If the noise is inevitable, use the noise

filter.

® Avoid such places.

/’i‘\‘
Direct sunlight {7
o L RN

Dirt

. i
o [ Corrosive
O 9 o
o ° \\_ gas

o s e e e e s

Vibrations —

¢ |f there are many piled-up noises in the

power supply line, use the noise filter.

!

77 =]

Iy e R
= Noise 7 ——

/i v source -

P

C lo

Line filter

Figure 1-1  Ambient Conditions for Use
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1.2 Before Getting Started with R3541 Operation

1.2.3

(1)

()

(3)

Storage, Cleaning, and Transportation
Storage

The temperature to store the R3541 is —20°C to +60°C. If the R3541 is not used for a long
time period, cover it with a vinyl sheet or put it in a corrugated board box, and store it at the
dry place with no direct sunlight.

Cleaning

CAUTION

Do not use organic solvents (benzene, acetone, etc.) which deteriorate plastic for
maintenance or cleaning.

Transportation

Use the original packing materials or its equivalents for transportation. If the original materials
are lost, use the corrugated board box with a thickness of 5mm or more and put the R3541
with cushioning materials around it in the box.

After wrapping the R3541 with the cushioning materials, put the accessories in the box and
then place cushioning materials on it again. After inserting all, close the box and windAighten
the packing rope on the box.

1-4 Aug 7/95
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1.2 Before Getting Started with R3541 Operation

1.2.4 Before Power ON

WARNING

1. Use of power supply conditions other than those described in Table 1-3 may damage

the R3541.
2. Use of fuses not complying with the standard may damage the R3541.

(1) Power supply conditions
Table 1-3 shows the power supply conditions to operate the R3541.

Table 1-3 Power Supply Conditions

Power supply Conditions
Input voltage 90V to 132Vrms 198V to 2560Vrms
Frequency 48Hz to 66Hz
Power consumption 110VA or less

(2) Checking fuse

A 2.0A/250V fuse can be used for both input voltages of 90V to 132V and 198V to 250V of

the AC power supply line.
Check that there is a fuse in the power supply connactor on the rear panel.

Detach the cover using
a minus screwdriver
and pull out the fuse. Fuse

—h

Figure 1-2 Checking Fuse

1-5 Apr 15/94
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1.2_Before Gefting Started with R3541 Operation

{3) Checking tha Power Cable

The standard power cable plug has three pins. For two-pin outlets, use a two-pin adapter and
ground either the adapter’s grounding lead or the grounding terminal on the analyzer’'s rear
panel.

The two-pin adapter A09034 (KPR-18) conforms to industry standards. The adapter’s pins
have different widths as shown in Fig. 1-3 (b). When inserting the adapter in the receptacle,
be sure to orient it properly. If the AD9034 will not go into the receptacle, use the optional
adapter KPR-13.

2-pin adapter
A09034

Ground pin
3-pin plug of
power cable

To be connected
to ground.

{a) Power plug

Take care that the
adapter grounding
lead wire is not in
Widths of right and left ﬁgﬁ;ﬁ: with the
blades (pins}) are diferent. ‘

{b) Adapter A0S034

Figure 1-3 Power Cable Plug and Adapter

1-6* Apr 12/93
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2. Panel Description

2. PANEL DESCRIPTION

.

(ABABLTVENT) R3541A MODULATION ACCURACY MEASUREMENT UNIT ]

] - R

@ POWER switch (front panel) : Switches the power to ON/OFF.

[y

CAUTIDN
NI ENTRY BY TRAJuED
SERVICE PERSIMMEL (ALY
CAUTION

et ity
REPLAZE FUSE WITH
SAE THE w RATING.

™ ¥

-+
5a- 132

a
190 -850y

@ Input terminal of reference frequency signal

Inputs the 10MHz REF OUT from the R3265/3271
or signals from the external reference source.

Input frequency range : 10MHz +100Hz

Input level range : 0dBm to +10dBm

Input impedance : Approx. 500

2-1 Apr 12/93
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2. Panel Description

@ Output terminal of reference frequency signal

®

21.4MHz IN

External trigger input terminal

Burst trigger output terminal

IF OUT

EXT CLK

EXT Lo. IN

EXT. ADIN

IO

Only trained service personnel can open the panel for internal checking.

INSIDE ENTRY BY TRAINED SERVICE PERSONNEL ONLY.

Outputs the signals received at the reference
frequency signal input. When using the external
reference signals, connect 10MHz REF INPUT/
QUTPUT terminal of the R3265/3271 and select

10MHz REF EXT in the soft menu pressing
ICENTER ikey.
FREQ 1

!
1
L A

Connects 21.4MHZ IF OUT of the R3265/3271.

Starts the measurement by the external input signal
of rising (+) or faling (-) edge (selectable).

Pross the 'MEAS 1, ITRIG), IEXTI, ISLOPE,
L J 1 1
CONDITION j

] 1

1 |

J | P d
Input signal level: TTL tevel

Outputs the burst trigger signals.
Output signal level: TTL level

Outputs the IF signals of the R3541 down
converter.

Sampling clock input terminal of the R3541 A/D
CONVERTER (option)

Local oscillator input terminal of the R3541 down
converter (option)

External input terminal of R3541 A/D CONVERTER
Connects the Y output terminal of the R3265/3271.

Input/output terminal for data communication with
being connected to PARALLEL 1/0 (OPT-06) of the
R3265/3271

CAUTION

2-2 Oct 20/93



R3541
MODULATION ACCURACY MEASUREMENT UNIT
INSTRUCTION MANUAL

2. Panei Description

®

CAUTION

For fuse replacement, use one with the correct type and rating complying with power
supply voltage.

FOR CONTINUED PROTECTION AGAINST FIRE HAZARD.
REPLACE FUSE WITH SAME TYPE AND RATING.

® Power supply conditions and fuse rating

Displays the voltage frequencies of the power
supply and fuse rating available.

® Ground terminal . Is used for direct grounding from the body when 3-
pin connector and 2-pin adapter of the power
supply cable cannot be used.

® AC power supply connector : The lower center pin of three pins is the grounding
terminal. The power fuse is pulled out by opening
the upper cover.

@ Cooling fan : Discharge-type cooling fan

2-3* Apr 12/93
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3.1 System Configurations and Measurement ltems

3. MEASUREMENT METHOD

3.1  System Configurations and Measurement items

The system configuration of the R3541 Modulation Accuracy Measurement Unit varies as shown in
Table 3-1 depending on objects to be measured.

Table 3-1  Unit Configurations and Measurement ltems

' . Measurement . Waveform analysis function
Configuration ) Measurement item )
object (opticn 70)
R3265/3271 PDC/NADC Modulation accuracy (rms value) | Demodutation data display
& Phase error {rms value) Synchronization word display
R3541A/C Amplitude error {rms value) I/Q eye pattern display
Carrier fraquency error I-Q constellation display
Burst ampiitude droop Amplitude/phase display of each
Carrier leak symbal
10 burst measurement Error vector amplitude display
bhit Rate (ppm, Hz) {only for 10 Phase error display
burst measurement) IF signal spectrum display

VOX measurement {PDC only)

R3265/3271 PHS Modulation accuracy (rms value) | Demodulation data display
& Phase error (rms value) Unique word display
R3541B/C Amplitude error (rms value) I/Q eye pattern display
Carrier frequency error I-Q constellation display
Burst amplitude droop Amplitude/phase display of each
Carrier leak symbol
10 burst measurement Error vector amplitude display
bit Rate (ppm, Hz) (only for 10 Phase error display
burst measurement) IF signa! spectrum display
CAUTICN

When the following function can not be used, renew the software revision of R3265/3271.
e bit Rate measurement (PDC/NADC/PHS)

& VOX measurement

¢ 10 burst measurement (PDC/PHS)

Display of Transmission Transient Respcnse screen (Opt. 70 function)

Display of Transmission Timing screen (Opt. 70 function)

For the detail, contact ADVANTEST or the local supplier.

. @
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3.2 Cennecting to R3265/3271

3.2 Connecting to R3265/3271

Figure 3-1 shows the connection between the R3265/3271 and R3541.

CAUTION

When connecting the R3265/3271 and the R3541, both power must be turned OFF.
The power for the R3265/3271 and the R3541 should be turned ON/OFF simultaneously.

-

SRl 1M e

R3541 Rear panel

e Cable @ BNC cable DCB-FF3767 X 02
e Cable @ BNC cable DCB-FF3787 %02
e Cable @ BNC cable DCB-FF3767 X 04
& Cable @ 1/0 connection cable DCB-RR1156 % 01

Figure 3-1 Connection to R3265/3271
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3.3 initial Settings

3.3 Initial Settings

Table 3-2 shows the initial settings to which various settings corresponding to the modulation
accuracy measurement unit are to be set.

Table 3-2 Initial Settings

Setting item

Initial setting condition

PDC/NADC measurement

Measurement type

PDC

Measurement link method

Uplink (mobile station to base station)

Trigger selection

SINGLE

Trigger slope

+ (rising edge)

Synchronization

SYNC (synchronization word)

Measurement mode

1 BU (1 burst)

v"Nyquist filter

ON

Automatic lever adjustment

ON (perform)

Measurement averaging operation

OFF

PHS measurement

Unique word type

32 bit (control format)

Measurement link method

Uplink (mobile station to base station)

Trigger selection

SINGLE

Trigger slope

+ {rising edge)

Synchronization

UW (unique word)

Measurement mode

Burst waveform

v"Nyquist filter ON
Automatic level adjustment ON (perform)
Measurement averaging operation | OFF

3-3
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3.4 Reading Out of Modulation Accuracy Measurement Setting Menu

3.4 Reading Out of Mcdulation Accuracy Measurement Setting Menu

Various keys for modulation accuracy measurement are defined as soft keys which are displayed on
the R3266/3271 screen. To display the soft keys on the R3265/3271 screen, press keys in the order
below on the R3265/3271.

OPTION
| ity |
SHIFT EI INEXT MENU}
o H

r R
By pressing the soft key 'MEAS MOD 15n the screen, the menu for modulation accuracy
ACCURACY

1 1
i
measurement will be displayed as shown in Figure 3-2.

Sat Mar 13 09:42:88 193 DQPSX
REF 8.2 dBu ATT 28 48 Awrite B_blank

1848/ — = s

RBE

180 kHz|--
YB¥ ; "
188 kha| s P L
S¥P P : , :

58 msg

CENTER 2. 080408 WHz SPAN ¢ Hz

Figure 3-2 Modulation Accuracy Measurement Menu
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3.5 Functions of Soft Keys
"""""" a
OPTION NEXT MENU i
SHIFT —>| : |—>‘L _________ ) Y ¥
1 For PDC/NADC ~ For PHS
} t measurement measurement
| e 1 r=—=—"—==7="7"77% a | a F_""""“"“““:
: ! !  MEAS ! ' MEAS '] ! RCR-8TD ™!
! ! ! ! ' PARAM | | Zmg/27C !
bo-mmmo - 1 1 fommmmmeme- I et 4+ 4
! : : ! TRIG + | LNKDR 1 | LINKDR |
) | : ! | | | ©@BUDN/VX | | %R/DOWN !
pommmmmmmm- 4 1 pomememm - 1 po=————————- - F 4
' MEAS MOD ! | i AUTOLEV | | | SYNCTYP | !
} ACCURACY [ : s/ OFF ) | ! e i !
e i i s 1| - 4 4
! | NEXT <2i- | AVERAGE ; | | MEAS MODE | EAS MODE |
: : : : v | 1 $BEE/10BU :/ 10 BU l
brommmmmm o 1 F 1 1| b= H
: l i PRINT | CONTMEAS | | | NQSTFLT! i vNQSTFLT;
! ! ! EXECUTE ! | ON/GHEE | | | %4/OFF : 1| ON/OFF |
SERLEEEEE i R 1| F-- 4 F .
! ! / NADC ! | AUTOLEV | | | ( b !
: i | | CAL | |1 || BT/ ONT |
promemmmea 4 { e 1| F [
i PREV MENU ; | \PREVMENU: | | PREVMENU | 1 PREV MENU .
S ; [ N L .
A
Y Y
o o | oNGLE 1.41: This soft il b
I I ' ! displayed on the measurement
!-_“I\;II-E;\-S“"! r """"""" '1 result display only when the
1 1
| STR ASIP | ! | measurement is performed
(Il 4 fo—mm - {4 with l AVERAGE l turned
i DISP RES i ' LUNE ) L ON /5¥EE:
1 1
| ONORE | e I ON. |
' NEXT ' : EXT -2 T.h:s soft menu wili be .
I PAGE | : 1 displayed only when the option
b 4 F fommmm - 4 70is installed in the R3541.
\ PRINT | ! PRINT 2| | BURST |-3:Unavailable when NADC is
| EXECUTE | ' ! ! , -
Wbl 1 i__Ez(_EP_U_-[E___; | | selected. Then this menu item
1 STATISTIC | ! ! ! is not displayed.
! DATA ' : ! :
e I ik
5 RETURN i RETURN =2 i
S S | I ;
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M = 1

:DISP RES '
ON/QFF

¥
| S J

1
|

Display key for measurement condition setting menu

Displays the menu to set various parameters and measurement condition used for
modulation accuracy measurement.

Measurement start key and measurement status display key
Indicates the start of the modulation accuracy measurement to the R3541
according to the current measurement settings. While the measurement is in
progress on the R3541, the "STR" is displayed in reverse.
When the measurement terminates or the R3541 is in an idle state, the "STP" is
displayed in reverse.

Sat Mar 13 #9:43:38 193 DOPX

HEASUREHENT PARKMETERS:
Type : PIC Link & UPLIMK tode : 1 BURST
K‘i]g ¢ SIWE  Slope . ¢ g
T: DN Codec ¢ FUL MEAS
SR/
DEHOULATED SATA: ”ﬁo'}?
Burst Amptitude Droop = 0.0001 dB/symbol 000000 W
Carrier Freqeency Error = 8434 M NEXT
1/0 Origin Offset =-10.49 B PACE
- PRL\’I
FESLT: BELTE
b tude Errar T [P—
Phase Error = 0,152 degree ras
Errop Yector Hognitude B3R 2Irs |
RETURN

Figure 3-3 Modulation Accuracy Measurement Result

Display key for measurement result
Selects whether the measurement result is displayed or not on the R3265/3271

When this key is set to "OFF", the measurement result data returned from the
R3541 is not displayed. On the completion of measurement of the R3541, the
result will be displayed regardless of the status before the start of the
measurement, as shown in Figure 3-3.

If this display is changed back to the normal display of the spectrum analyzer, set
this key to "OFF" (see Figure 3-4). When the key is set to "ON", the result data
which are finally measured will be displayed.
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| PRINT 1:
| EXECUTE

1
e d

I /PHS |
L ]

Thu Jul 29 19:32:39 1993 DQPSX
I;EEB;.J dBa ATT 10 dB Awite Bblank

NARKER
T4 ms
~14. 43 dBm

MEAS
CORDITION

CENTER 8.000008 WHz SPAN ¢ Hz

Figure 3-4 DISP RES "OFF" Screen

Display key for graph display sselection menu
Displays the menu only when the option 70 is installed in the R3541. The key is
used to display the graphic functions such as the constellation and the eye
pattern of I/Q signal.

Print out execute key
Executes to print the current information displayed on the screen by using the
printer "Think Jet" manufactured by HP Co.

Measurement object system selection key
Selects a system to be measured from within PDC (Personal Digital Cellular)
system, NADC (North American Dual-Mode Cellular) system and PHS (Personal
Handy Phone System).
However, PDC and NADC only are available in R3541A, and PHS only is
available in R3541B.
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(1) Measurement condition selection menu

r“I‘ﬁEKS“'E : Measurement parameter selection key

| PARAM 1 Displays the menu for setting various paramseters concerning the
modulation accuracy according o the measurement objects (“PDC/NADC"
or "PHS").

| TRIG 1

i 1 : Display key for trigger selection menu
- d Displays the trigger menu which condition is selected for the measurement.
The following triggers can be selected.

¢ Burst waveform
¢ Power supply line

¢ External
IAUTO LEV. : Selection key for automatic measurement signal level adjustment function
|
IL_(_)L\Ii’OfE_ ! The key is used to automatically set REF. LEVEL. The signal level will be

positioned at approx. -10dB from the upper edge of screen. Selects
whether this function is used or not (ON/OFF).

AVERAGE | : Selection key for measurement result averaging function

| ON/OFF 1 Selects ON/OFF of the function which repeats measurement for the same
DUT under the same condition. The result displayed is the average data of
the sum of each data obtained from every measurements.
In the "ON" state, the number of averages can be entered by numeric
keys.

Fm—— = ——— = 1
1

ICONT MEAS !:  Selection key for automatic continuous measurement modgla
| to STR and is

A

L ; The measurement is started by setting the | 5
+ ST
L

executed repeatedly until the marker relation key is pressed.

The mode that displays the result data is called the automatic continuous
measurement mode.  __________

This function is executed when the |CONT MEAS! g turned on to start
1 ONFF 1

the measurement. When the measurement is started in the graph display
state in the automatic continuous measurement mode, the corresponding
graph is displayed after the measurement.
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E AUTO LEV

1
4

Level calibration execution key
At AUTO LEV ON, calibrates the 21.4 MHz IF OUT level of R3265/3271 to
obtain the optimum leve! for R3541. Since the INPUT/QUTPUT level of
21.4 MHz IF for R3541 and R3265/3271 is adjusted to the optimum level,
calibration is not required. However, if the “Over Range Error” occurs due
te changes in the modulation accuracy measurement environment, execute
the calibration.

The calibration data after calibration execution is written into the internal
EEPROM of R3265/3271.

Since the reference signal for calibration uses the CAL OUT signal of
R3265/3271, be sure ta connect the INPUT terminal of R3265/3271 and the
CAL OUT terminal before calibration execution.

CAUTION

In executing the CAL Auto LEV, the key operation for R3265/3271 is ineffective.

(2) Trigger selection menu

The trigger source for starting the measurement.

: SINGLE

e 1
i LINE |
b i
{OEXT i
1 |
| E Jd
| BURST |
Lo ccceee H
SO
1 +/— i
U, d

Trigger by "MEAS STR/STP" key
The trigger point is the time when pressing "MEAS STR/STP".

Trigger by power supply line

Trigger by the external trigger signal
The signal which is connected to the external trigger terminal of the R3541
is used as trigger signal.

Trigger by the burst signal
The input burst signal is used as trigger signal.

CAUTION

When 10BU is set in MEAS MODE, error occurs at the time of
measurement. Don’t set 10BU in MEAS MODE.

Selection of trigger signal rising/falling edge.
For all the triggers except for the "SINGLE", it is selectable the rising edge
{+) or falling edge (—).
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{3) Measurement parameter selection menu

(@)

For PDC/NADC measurement anly

I RCR-STD 1 Standard signal selection key

| 27B/27C | Selects the standard of the modulation used in the signal to be
measured, in the PDC measurement. tn the NADC measurement,
however, this manu item is not displayed.

27B : RCR-STD 27B
27C : RCR-STD 27C

I LINKDIR 1 : Signal type selection key
1
1 UP/DNAVX | Selects the signal type (up or down) to be measured. The selection
is displayed in reverse,
Displays UP/DOWN when NADC is selected.

UP . Up (burst waveform) (mobile station to base station)
DN/DOWN : Down (continuous waveform) (base station to mobile
station)
VX : Burst for VOX
| SYNC :r_\;F’_-i :  Symbol synchronization selection key
:__S:"_'\'_Q/f‘MEJ' ® |f measurement signal have synchronization word, select "SYNG"
and enter "SYNC No.".
¢ If measurement signal have not synchronization word or
unknown, select "AMP". The selection is displayed in reverse.
'MEAS MODE1: Measurement method selection key

i__l?l_lf 1_0_E1L3_J: Selects from two measurement methods: One method in which only
a single burst waveform is measured; the other in which the first 10
symbols of 10 burst waveforms are measured and averaged. The
selection is displayed in reverse.

1BU : Only 1 burst is measurad.
10BU : 10 bursts are measured and the RMS averaged.

T o A 1 — LR
|

: v NQST FLT Selection key for v Nyquist filtering operation

t ON/OFF 1 The default setting is "ON". (modulation signal is after passing the
v'Nyquist filter.) If modulation signal is before passing the v"Nyguist
filter, "OFF" should be selected. The selection is displayed in
reverse.

TCODEC TYP 1: CODEC TYPE selection key

i__F_U_I:L_/ﬁf\_Lf_J: Selects the number of multiple for measurement signal. FULL
(FULLRATE) should be selected for three multiple and HALF
{HALFRATE) for six multiple. The selection is displayed in reverse.
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(0)

For PHS measurement only

i LINKDIR 1:

IL UP/DOWN

| iyl 1

: SYNC TYP :
] UW/AMP !

L e 1

1 MEAS MODE 1+

| 1BU/OBU 1
L J

I S = q

1 v NQST FLT 1 -

|  ON/OFF 1
L J

| BURST/CNT i

1
| 4

Signal format selection key
Specifies the format in the slot by the type of unique word (number
of bits). The selected unique word format is displayed in reverse.
32 : Format for control
16 : Format for communication

Signal type selection key
Specifies the type of signal to be measured.
displayed in reverse.
UP Up (mobile station to base station)
DOWN : Down (base station to mobile station)

The selection is

Synchronization Selection key
iff measurement signal have unique word, select "UW". If
measurement signal have not unique word or unknown, select
"AMP". The selection is displayed in reverse.

Measurement method selection key
Selects from two measurement methods: One method in which only
a singie burst waveform is measured; the other in which the first 10
symbols of 10 burst waveforms are measured and averaged. The
selection is displayed in reverse.
1BU Only 1 burst is measured.
10BU 10 burst is measured and the RMS averaged.

Selection key for v Nyquist filtering operation
The default setting is "ON". (modulation signal is after passing the
v'Nyquist filter.) If modulation signal is before passing the Nyquist
filter, "OFF" should be selected. The selection is displayed in
reverse.

Measurement signal selection key
Selects if the signal is measured by the burst waveform or
continuous waveform. The selection is displayed in reverse,
BURST: Burst waveform
CNT Continuous waveform
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(4)

Measurement data analysis menu

1 EXECUTE

I
4

Analysis start key
Starts the analysis for the item selected by the knob. Pressing the key
starts each analysis, and displays the result corresponding data or graph.

Level change key for measurement data analysis display
Returns the current page on the screen back to the previous page. By
using this key, each analysis data screen can be returned back to the
analysis itam selection menu, or the analysis item selection manu to the
modulation accuracy measurement result data screen.

Execution key for printing the current screen
Executes to print the current information displayed on the screen by using
the printer " Think Jet" manufactured by HP Co.
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3.6 Procedures for Modulation Accuracy Measurement

This section describes the easy procedure for modulation accuracy measurement.

Procedure

@

@

Power ON the R3541 and R3265/3271.

OPTION

Press the keys in order of [SHIFT|, EI, INEXT MENU 1 ' and -MEAS MOD -to display the
| _: IACCURACY '

Press the- MEAS . key to select the measurement condition of "TRIG", "AUTO

. | CONDITION | .
LEVEL ON/OFF", and "AVERAGE". And then, press the :r"r&éﬂé"’: key, set various
measurement parameters. | PARAM 1

(where the "MEAS STR/STP" is displayed) and then press the' MEAS -Eto start the
l STR/STP !

measurement. After starting the measurement, the screen below will be displayed on the
R3265/3271.

Modulation Accuracy Measuring, Now
Wait a Moment, Pleasel!

On the termination of modulation accuracy measurement by the R3541, the measurement
result will be displayed on the R3265/3271 screen. The soft keys for measurement
parameter menu are not displayed on the measurement result screen. If the parameter

setting is to be changed on this stage, press the | DISP RES 1 key to return to the normal
1 ]
L ON/OFF !

screen, and reset the screen. Note that since the result data will be kept until the next
measurement is executed. The data kept can be displayed any number of times by

pressing the | DISP RES 1to "ON".
IL ON/OFF 1|
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to “ON" or "OFF".

CAUTION

The result data is kept. However, if the result data display is returned to "ON" after the
setting is changed with the result data display set to "OFF", the parameter annexed to the
result data is displayed indicating the setting changed.
The format of the result data display depends on whether the averaging operation is set

Measurement parameter

Evaluation parameter

+-HEASUREENT PARAME TERS:
Type + PC Link
Trig @ SINAE  Slope
T: 8 Codec :

Modulation accuracy
measurament result

DEHODULATED DATA:

Burst Asplitude Droop
(arrier Frequency Error
170 Drigin Dffset

+RESULT:
Hagnitude Error
Prase Error
Error Vector Hagnitude

Sat Mar 13 #9:46:36 1993

|

: BLIK fode : 1 BIRST '

+ i

FULL !

0.0081 dB/symbol ;

8.4 He :

-.93 & ;

:

Fipe |

) ee ras ‘
0.593 ¥ ras

DQPSK

Figure 3-5 Measurement Result Screen (without Averaging, for 1 burst)
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Sat Mar 13 #9:18:43 1993  DQPSK

Measurement parameter
\-mrmm=
Type @ WG Link ¢ UPLINK  Hode : 18 BURSTS
g MR Sme
Evaluation parameter P ke AU EAS
valuatio
p ‘-'—--—_______.m&umlnﬂg - —— STIUI
t i =0 3
Curier frer = .00 I ”'%”,3
. 170 Drigin Offset =Ree | ®T.
Modulation accuracy s
REILT: ) \ea
measurement result fhanityde Error ;1':%”5 .
Error Yector Negnitade i BRINT
| NYERMGED DATA IVER 19 BURSTS:
rms average over 10 bursts | tupitate Eror B e s
Error Vactor Magnitude = .03 % ras g

Figure 3-6 Measurement Result Screen (without Averaging, for 10 bursts)

Sat Mar 13 #9:19:42 1993 DYPK

Measurement parameter —
"#"""" Ecmrﬂtf:m w BURST
: i H N Hode : 1
rﬁ' H LET Slope : ¢+ |
: Codec : FUL Averaging Time : 18 I'J\S
/--mmm 9 times): S
Each measurement result Mﬂg res) ""*15,,';7“09‘ re) Err~§wgﬂ ras)
8.4% 178 1189 B
0.3 175 X S i
. 1,794 1.19 s
o4 1.742 M b
:ﬁ }% g%
"X 1.7 LM L
A . 14 1.760 3.1
veraging data result ] 115 I
P H AT e S B
. Yecs L0E3 I, B X s
Frq. Err.= 0.6 K, | LM ovigine 52N RETLRK

Figure 3-7 Measurement Result Screen (with Averaging, for both 1/10 bursts)
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I DATA |
[ -

By pressing the menu, the statistic data will be displayed as shown in Figure 3-8.

Measurement parameter

\ Sat tar 13 09:49:49 1993 DQPX
- HEASREFENT PARMETERS:
;)‘pe t EIEIM %i‘nk 1 UPLIK Hode : 1 BURST
g Tig ope 1 4
Statistic data MW Gde s AL hveraging T s 18 Tus
sl
DISP RES
‘ STATISTIC OATA:
Avera_ge . Hag.EFr (X ras) Phase Errideg. ras) Err.Yector (L rus) Wor
.. NEXT
Standard deviation \“ PoLBed 167800 . 120e-8¢ PAE
o o 18130 21282 9. 506692 e
Normal dlstributlon 4 1008 45084 9. 75043 DEIE
- % 10
Minimum value HIN 3.07e-4 R bl
. . T e
Maximum value ————— | R

Figure 3-8 Statistic Data Measurement Result Screen (with Averaging, for both 1/10 bursts)
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3.7 Use of User Key

When performing the modulation accuracy measurement, the following definitions for measurement

menu can be given to the |USER| key for easier operation.

USER|™ STR/STP 1

| DISP RES !
1 ON/OFF 1

:AUTO LEV-!
1 ON/OFF 1

!-AVERAGE-!
1 ON/OFF 1

{1) How to define

@ Press the |SHIFT| and |[USER| to start the definition function.

@ Press the software menu E-GROUP -E and then |[USER/ for definition.

@ If there is no definition on |[USER|, the screen shown in Figure 3-9 will be displayed.
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Sar Mar 13 83:3:43 1993 HG NENU
-]
Jesr USER  was/f
+ SF1 : ACTIVE
sFf2: | ==
SF3 NEBER
SF4 ACTIVE
SFs e
SFé EN'IER
SF?
n’tﬂ Venter Frequency s:3/ DELETE
{ : Center Frequency
2t Uf Step Size Auto/Nanpal
3¢ Frequency Offset On/0ff INITIAL
{4/ lICUP
5 1 loternal Nixer
b : External Mixer ’.LL
7 : Positive Bias ]'\III-’&L
8§ : Negative Bias -
9 ¢ Amplitude vorrect RETLR'\
18 ¢ Averaging Loss Table

Figure 3-9 User Define Screen

@ Using the data knob, set "—" to the soft key No.1 of |USER|.

OPTION

® Press thel MEMBER i Fon the screen and then press the |SHIFT |and Elto call the option
L ACTIVE |

@ Press thel GROUP -and then press the IMEMBER Iwhile setting "-—»" to SF2. Press the

L ACTIVE - l ACTIVE |
E--éﬁf‘éﬁ"iwhnle settmg "—" to "Display Results on/oﬁ"
1 i

® Use the same procedure for definition of SF2 to SF7. (see Figure 3-10)
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Sat Mar 13 98:42:35 1993 (i MENU

feax USER (21 GRLP

+ SFL : Measurement Start ACTIVE
SF2 : Display Resalts On/0FF | e
SF3 : Anto Leveling Coatrol MENRER
SFd : Averaging Oa/0ff ACTINE
SF5 : Parameters | mmm
SFé : Trigger Mode ENTER
SFT : Print Qut

4 26 : Print Om DELETE
B4
28 : Reguration Type | e
29 : Link Direction INTIAL
30 : Trigger Node GRUP
3 : Synchromization Iype | e
32 : Measurement Mode ALL
EI 1A [NITIAL
3¢ Buest Trig ] e
35 ¢ A/D Level Trig RETURN
36 : Line Trig

Figure 3-10 Definition Completion Screen

Here, the definitions of the modulation accuracy measurement menu have been given to

the |USER| . When the |USER| key is pressed, the defined menu will be displayed on the

screen.

(2) Store and Load by memory card

When the defined menu is stored in the memory card, perform the following procedures:

@ Insert the memory card into the R3265/3271.

MEM CD

@ Press the |SHIFT], , and 0 STORE 1 to store the menu into the memory card.

I MENU 1
A

@ Press the |SHIFT!, and | LOAD | to call the menu from the memory card.

I MENU |
[ d
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Table 3-3 Definition Menu List for Modulation Accuracy Measurement

DEFINE MEMBER menu

Soft key menu

21:
22:
23
24:
25:
28

28:
29:

30:
3t
32:

34

36:
37:
38:
39;

44;
45;
46:
47:
48:

51:
52:
53:
54:
55:
56:
57:

Modulation Accuracy
Parameters
Measurement Start
Display Results
Display Next Page
Print Out

RCR-STD 27B/27C
link Direction

Trigger Mode
Synchronization Type
Measurement Mode

Burst Trig

Line Trig
External Trig
Single Trig
Trigger Slope

Measurement Condition
PDC/NADC/PHS

Auto Leveling Control
Averaging On/Off

Root Nyquist Filter On/Off

Display Previous Page
Codec Type

Unique Ward Type
Link Dir (PHS)

Sync Type (PHS)
Meas Mode (PHS)
Ngst Filter (PHS)

MEAS MOD ACCURACY
MEAS PARAM

MEAS STR/STOP

DISP RES ON/OFF
NEXT PAGE

PRINT EXECUTE

RCR-STD 27B/27C

LINK DIR UP/DNVX (PDC)
LINK DIR UP/DOWN (NADC)
TRIG

SYNC TYP SYNC/AMP
MEAS MODE 1BU/10BU

BURST

LINE

EXT
SINGLE
SLOPE +/-

MEAS CONDITION
PDC/NADC/PHS

AUTO LEV ON/OFF

AVERAGE ON/OFF

v NQST FLT ON/OFF (R3541A/C)

PREV PAGE

CODEC TYP FULL/HALF (R3541A/C)
UW TYPE 32/16 (R3541B/C)

LINK DIR UP/DOWN (R3541B/C)
SYNC TYPE UW/AMP (R3541B/C)
SIG TYP BURST/CNT {R3541B/C)
v"NQST FLT ON/OFF (R3541B/C)
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3.8 Example of Measurement

3.8.1 PDC/NADC Modulation Accuracy Measurement (only for R3541A/C)

R3265/3271
c D z. \
Ferme el
aO* L = |.‘
0 oE n|@56 I
olEm s Eemn
O N OBGCH
o Snbias [|
! = gmggi
' L o ‘D.@,@i@w,,,i ,‘;"J g
{i=l=—=:
R s e i s i |
D
& ;
Attenuator
R3541A/C . EUT

(a) FRONT panel
R3265/3271

R3541A/C
(b) REAR panel

Figure 3-11 Connection of PDC/NADC Modulation Accuracy Measurement
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@ Connect the unit referring to Figure 3-11.

@ Set the center frequency of the R3265/3271 to the signal frequency (carrier frequency) and
the frequency span to the ZERO SPAN.

Press the|CENTER FREQ{, enter frequency by numeric keys, and press the unit key.

Next, press the keys in order of the |FREQ SPAN|and the | ZERQO

| 1
. . I SPAN |
@ Set the resolution bandwidth (RBW) to 3MHz. L N
St M 13 004 1990 SPAN
REF 0.9 dBa ATT 10 dB A_viey B_blask
LbdB/ — (¥ M
o e mEm 0 wam |
0 Bz FULL SPAN
T
TER0 SPAK
U TR T Y S Y pu—
3 NHz
\'gl ..................
iHz
stp P LASE SPAN
5 s -
CENTER B20. B0000F UHz SPAN 4 Hz

Figure 3-12 Resolution Bandwidth of 3MHz {JDC/NADC)

Press the keys in order of the [CPL|, f"ﬁé\fv"':, El, and |MHz|.

CAUTION

When the frequency of 455kHz is used for evaluation, set the RBW to 100kHz. If the
resolution bandwidth (RBW) is reduced, the value of the modulation accuracy
deteriorates. In this case, the measurement error of the modulation accuracy is 1%
(Typ). The unit cannot be used if the RBW is below 100kHz.
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@ Enter the modulation accuracy measurement mode.

Press the keys in order of |SHIFT|, El, I“I_\i-E_)(_'I'“-E, and :rl\_AEB‘-S_RII_CSE_) I,
MENU F LACCURACY |

® Set the measurement parameters

| PHS |
(A 1

"""""" 1 == -~<~-71 r~=—S--"-7="1
® Select the "UP or DN or VX" by pressing the | MEAS A MEAS 1 1 LINKDIR |
key |CONDITION_: ! PARAM j :_UP/DN/VX j

UP ! Mobile station

DN/DOWN : Base station

VX : BURST for VOX

Note : VX can be set only at selection of PDC.

@ Select the "SYNC or AMP" by pressing the‘ SYNC TYP 'key.

SYNC/AMP.
SYNC : When measuring the slot modulation accuracy of the specified
synchronization word.
AMP : Select the input signal have not synchronous word or unknown
synchronous word.
- SYNC TYP L . "
For the synchronization word, set the SYNC /AMP ito0 "SYNC" and select any one of 1 to

12 (PDC) or 1 to 6 (NADC) using the numeric keys, data knob, or step key.

<PDC> <NADC>
1 : 87A4B 2 : 9D236 1 A91DE4A 2 : AID127A
3 : 81D75 4 : AQ4EA 3 : C7E3C0OC 4 : 342C3F3
5 : 51640 6 : 4DIDE 5 : 13E23D1 6 : DC2EC1ID
7 : 31BAF 8 : 1EBBF
8 : E7i2C 10: FBCIF
11: 8279E 12: 98908
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T T A . e 1
1 1

MEAS MODE 10 BU (10 bursts) mode is the measurement method defined by the NADC

1 e
| 1BUAOBU ' gangard (IS-65).

|

|

|

1

]

]

1

1

1

1

E | ¥ NQST FLT 1 : Normally sets to "ON" for measuring the transmission characteristics. If
1 1

! ] ON/OFF ! the IF signal is evaluated at the receive end after it passed through the ¢ |

1

I

1

1

1

1

1

1

1

1

1

L

___________ Nyquist filter, the measurement is active when the key is set to "OFF" and f
allows the filter characteristics to be evaluated.

Eéb_ﬁlg(_)_f\;ﬁé] 1 Selects the "FULL" if the measurement object is full rate (3CH), and select

| FULL/HALF 1 thg “HALF" for half rate (BCH).

Press the f PREV : and{ TRIG ito set the trigger mode.
I MENU 1 :
| S — 4 I ——— 4
2t el A
REFERENCE—~»
;_ B _S_I;IEB_L_E_ o 1: On pressing the : o KA_E?ATS_ o i key, the measurement is started.
' ] I STR/STP
e J e, 1
E_ TLNE 'i 1 After pressing the :r— " MEAS _1: key, the power supply line is triggered
! ! ] STR/STP [

-
1
1
1
1
1
1
1
1
1
1
1
-

t
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
i
r 1
! i EXT 1 1 After pressing the ! MEAS I key, the measurement is started by
1
I
]
1
]
1
]
]
]
1
]
1
1
1
1
1
1
1
1

=== 1

R i i__STRSTP_ |
the trigger signal which is entered in the external trigger terminal {on the
rear panef).

:'"_éfjﬁ_s}"_'! : The start of measurement is triggered by the level of the input signal. This !

. | mode is convenient for the measurement of mobile station (bursti
waveform) and modulation accuracy measurement immediately after !
transmission ON. E

e e e e e e e e e e G e e e e —— — e ——— e e -
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3.8 Example of Measurement

i
L

. AUTOLEV 1:

i ON/OFF i

| AVERAGE 1:

i ON/OFF 1

in the trigger mode of E"“L-IEIE“"':and ] EXT '!
R [ J
"""" 1
PREV .
MENU 1

When setting to "ON", the R3265/3271 detects the input level after
triggering, and start the measurement while the "REF LEVEL" is set so
that the "21.4MHz IF out" is automatically set to the optimum value.

CPLlto

Note: When the mode is set to "ON", setthe | |NPUT ATT 10of
]

"AUTO".

When the mode is set to "OFF", the measurement is started after
triggering. The function is used immediately after transmission ON or
power ON of the transmitter or input level varies a little.

When the mode is set to "OFF", the |REF LEVEL |is set so that
the peak of the signal level is positioned at the point approx. 10dB
below the screen REF level {uppermost reading).

Note:

r 1
"OFF"; Displays the result every time the ! lis pressed.
Y i ll STR/STP | P

"ON" ; Performs the measurement specified number of times and
displays the data of last 10 times and its average.

i DATA |
J

measurement, the statistic data of maximum value, minimum value,
standard deviation, and normal distribution is displayed.

o e e e e - - o o o o e ey e v e ]
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3.8 Example of Measurement

© Press thet

1
L

1 r
i, and next the 1

I
L

! MEAS
STR/STP

3
3

T
1to start the measurement.

The measurement result will be displayed on the R3265/3271 screen.

Sat Mar 13 83:58:53 1993

HEASUREMENT PARAMETERS:
Type @ POC Link : UPLINK tode & 1 BURST
;}rﬁg ¢ SINGLE  Slope : +
T: N Codec : FUL
DEHOOULATED DATA:
Burst Asplitude Droop = 0.0000 dB/syabol
Carrier Frequency Error = 0193 1
140 Origin Gifset = «56.99 &
RESULT:
Hagnitude Error =6.168 1 rms
Phase Error = BN degree ras
freor Yector Magnitude = B.268 2 rms

DOPX

RETURN

Figure 3-13 Measurement Result Screen for PDC

if the modulation accuracy cannot be measured because of great frequency deviation
{more than +1.4kHz), the R3265/3271 measures the carrier frequency (Fc) using the
function of occupied bandwidth (OBW) of the R3265/3271. Since the occupied bandwidth
is used as the center frequency, the function allows the modulation accuracy measurement.
In this case, the value of the carrier frequency is:

Fc {measured value by OBW) + frequency error (measured value by R3541)

99.9 %

Sat Mar 13 #9:96:11 1993
REF -11.1 dBn ATT 14 dB Awrite B blank
1#d8/
0B, Fc
26,0 kH
OBN §

CENTER E00.4040 NHz

SPAN 1000 kHz

z
SH0.0026 MHz | 7

un 12

Figure 3-14 Carrier Frequency Measurement by OBW Function (PDC/NADG)
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3.8 _Example of Measurement

3.8.2 PHS Modulation Accuracy Measurement (only for R3541B/C)

R3265/3271

~CiF 8

Attenuator

R3541B/C —— |:1—— EUT

(a) FRONT panel

J

|

R3265/3271

R3541B/C

(b) REAR panel

Figure 3-15 Connection of PHS Modulation Accuracy Measurement
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3.8 Example of Measurement

@ Connect the unit referring to Figure 3-11.

@ Set the center frequency of the R3265/3271 to the signal frequency (carrier frequency) and

the frequency span to the ZERO S

PAN.

Press the [CENTER FREQ/], enter fraquency by numeric keys, and press the unit key.

Next, press the keys in order of [FREQ SPAN |and :F_E_Eﬁ_d “i-
1 SPAN i
L d
@ Set the resolution bandwidth (RBW) to 3MHz.
Sat Mar 13 88:48:87 1993  SPAN
REF 0.9 dbx ATT 14 dB Aview B_blank
14dB/ T smj
T T S P R B
! Ez FULL SPAN
e
______ RO SPA
lg"llllz
VBT - IR N TR e ey
SIP LAST SPAN
5

CENTER 1.900800000 GHz

SPAN # Hz

Figure 3-16 Resolution Bandwidth of 3MHz (PHS)

Press the keys in order of the |CPL

When the frequency of 10.7kHz is used for evaluation, set the RBW o tMHz. If the
resolution bandwidth (RBW) is reduced, the value of the modulation accuracy
deteriorates. In this case, the measurement error of the modulation accuracy is 1.5%

CAUTION

-E,, and

MHz|.

(Typ). The unit cannot be usad if the RBW is below 100kHz.
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3.8 Example of Measurement

@ Enter the modulation accuracy measurement mode.
OPTION

Press the keys in order of |SHIFT), IEI, E-_-N-E_X_T“], and |MEAS MOD E
g MENU | IACCUHACYl

® Set the measurement parameters.

Press the keys in order of | MEAS nand:r MEAS 1.
.CONDITION- ' PARAM

® Set the "UP or DOWN" by pressing theu LINK DIR l key.

. . . UP/DOWN .
UuP : Mobile station @ == ==0 lececacaoo

DOWN : Base station

@ Set the "UM or AMP" by pressing thené\_(éﬂé_ﬁﬁ'!
l UW/AMP 1

Uw ! When measuring the slot modulation accuracy of the specified unique word
(UM),

AMP . Select the input signal have not unigue word or unknown unique word.

For unique word, set the : SYNC TYP :to "UW" and select 32 bits or 16 bits using the
! UW/AMP |

| SIG TYP 1: Selects the "BURST" for measuring the normal burst measurement and
t BURST/CNT 1 the "CNT" for continuous transmission mode.

i ¥ NQST FLT 1 : Normally sets to “ON" for measuring the transmission characteristics.

i___O_N_/_qF_F___j It the IF signal is evaluated at the receive end after it passed through the !
¥ Nyquist filter, the measurement is active when the key is set to "OFF"
and allows the filter characteristics to be evaluated.
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3.8 _Example of Measurement

® Setting of TRIG

panel.

Pressthe] PREV 1and| ~TRIG 1o set the trigger mode.
I MENU 1 | i
J J

______________________________________________________________________________ 1
REFERENCE~ :
______________________ I
i SINGLE 1: On pressing thei MEAS 1 the measurement is started. l
i : i STR/STP )
R J e == i 1
|
______________________ I
i LINE 1 After pressing the I MEAS 1, the power supply line is triggered and |
1 L} ] 1 1
' I i STR/STP 1
e = J P, | 1
the measurement is started. H
1
1" TTExT 1 : After pressing the ;r-"RA-E-AIS_ ___1:, the measurement is started by the E
: i i STRISTP i ]

I 4 temmmamae——-
trigger signal which is entered in the external trigger terminal on the backi
i
1
1

I 1 function is convenient for the measurement of mobile station (bursti
waveform) and modulation accuracy measurement immediately after !
transmission ON.

i SLOPE +/— 1: Selects when triggering is performed at rising or falling edge of the signal

i I inthe trigger mode of |  LINE _ .and | EXT B
1 1

O

3-30 Apr 12/93



R3541
MQODULATION ACCURACY MEASUREMENT UNIT

i
1
1
1
1
1
1
]
'
"ON" : Performs the measurement specified number of times and|
]

disptays the data of last 10 times and its average. !
1

1

1

1

1

1

]

]

]

]

]

]

i

In the :r STATISTIC 1: menu which is displayed after the average
! DATA !

measurement, statistic data of maximum value, minimum value, standard
deviation, and normal distribution is displayed.

INSTRUCTION MANUAL
3.8 Example of Measurement
@ Press the:rw—l_:"l':l-é'\r"i.
1 MENU
e o 1
P T T T R s T T T T T T T T T T T T T T T T T T T T T T T T N T T s === ':
|
! REFERENCE~ ;
v L]
E E AUTO LEV 'i : When sefting to “"OFF", the R3265/3271 detects the input level afteri
! i _ON/OFF 1 iggering, and start the measurement while the "REF LEVEL" is set so!
E that the "21.4MHz IF out" is automatically set to the optimum value. i
1 o ———— 1
: Note: When the mode is set to "ON", set the! INPUT ATT loficpL|to !
| "AUTO". o } |
1 ]
| When the mode is set "OFF", the measurement is started after triggering. |
E The function is used immediately after transmission ON or power ON of!
| the transmitter or input level varies a little. H
3 L]
E Note: When the key is set to "OFF", the [REF LEVEL | is set so that the;
' peak of the signal level is positioned at the point approx. 10dB!
E below the screen REF level (uppermost reading).
: T e 1 n " . - '.-.-—_M-E-A-.é“—__-I .
H i AVERAGE ! : "OFF"; Displays the result every time the | | is pressed.
| | ON/OFF | {__STRSTP_ |
L e
|
I
|
|
|
[}
1
1
i
]
]
]
]
1
!
]
L

@ Press the:r PREV 1: and next the:r MEAS ]to start the measurement,
! MENU ! 1STR/STPJ
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3.8 Exampie of Measurement

The measurement result will be displayed on the R3265/3271 screen.

Sat Mar 13 88:57:06 1992 USER
]
HEASUREHENT PARAYETERS: LS
Type : 3 Link : UPLIN Hode : BURST : S/
mT : SIMLE  Slope : ¢ e
: O DISP RES
5
|
DEHODULATED DATA: ‘
Burst Amplitude Droop = 0.0008 B/symbol 00 |
Carrier Frequency Error = 214,868 Iz '
[/Q Origin Offset = -B2E )
|
[
RESULT: ‘
Hognitude Error =03 Ires
' Phase Error = 1,17 dagree ras
| Error Yector Hagnitude = 34121 ras R
- RN
| EXECUTE

Figure 3-17 Measurement Result Screen for PHS

If the modulation accuracy cannot be measured because of great frequency deviation
{more than *15kHz), the R3265/3271 measures the carrier frequency (F¢) using the
function of occupied bandwidth (OBW) of the R3265/3271. Since the occupied bandwidth
is used as the center frequency, the function allows the moduiation accuracy
measurement.

In this case, the value of the carrier frequency is:

Fc {measured value by OBW) + frequency error {measured value by R3541)

Sat Mar 13 #9:42:58 1993 UTIL /2
REF -12.2 dBa ATT 10 dB Awite B blank
14dB/ -
- werc| [
. 4
99.9 3 0 e
....... =
POINT
)
GRAPH
AT . oF
181 N F—
b
CENTER 1.900800 GHz SPAN 500 kHz

Figure 3-18 Carrier Frequency Measurement by OBW Function (PHS)
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4. Measurement Data Analysis With Graph (Option 70 installed)

4. MEASUREMENT DATA ANALYSIS WITH GRAPH
(OPTION 70 INSTALLED)

(1) Outline

The Option 70 is the function to display the demodulation data for the data measured after the
termination of the modulation accuracy measurement, I/Q signal constellation, or "Error Vector
Magnitude" or "Magnitude” value for each symbol on the R3265/3271 screen in the graph
format. Since the detailed data can be examined for each symbol, this function allows easy
analysis for the causes of errors. The following are the functions of the measurement data
analysis options:

@O0 EROSRINEOEBBC

Demodulation data display

Synchronization word display

EYE diagram of | channel

EYE diagram of @ channel

Constellation using I/Q channel data

Magnitude of each symbol

Phase of each symbol

Transition of Magnitude Error and Droop for each symbol
Magnitude Error for each symbol

Transition of Phase Error and Frequency Error for each symbol
Phase Error for each symbol

Error Vector Magnitude for each symbol

Frequency analysis near to IF frequency (by FFT)
Frequency analysis of Magnitude Error (by FFT)

Frequency analysis of Phase Error (by FFT)

Frequency analysis of Error Vector (by FFT)

Burst transmission transient response characteristic analysis
Burst transmission timing analysis

(graph)
(graph)
(graph)
(graph)
(graph)
(graph)
(graph)
(graph)
(graph)
(graph)
(graph)
(graph)
(graph)
(graph)
{graph)
(graph)

To perform these functions above, display specific (exclusive) menu in the following
procedures to select the function.

Operating procedure: OPTION

NEXT MENU

Pmm=—————— ]
1 1
1 1

@ Press the keys in the order [SHIFT|, IEI, i
| e =1 L

_________ J

r

""""" “

IMEAS MOD 1

IACCURACY

L

1
_________ -4

1 and

EXT 1 . . .
| PAGE _j to display the specific (exclusive) menu as shown in Figure 4-1.

Note : The E- NEXT -E is displayed only when the option 70 is installed in the
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4. Measurement Dala Analysis With Graph {Option 70 instalied)

@ Use numeric keys and data knob to select the desired function.
Example: Graph display screen of 7 “Phase of signal”

(1) When numeric keys are used for direct selection
ENTER

Press the | 7 | and |Hz| in order to display the graph display screen of "Phase of signal”.

(2) When data knob is used for selection

By rotating the data knob, move the arrow mark (=) to the item "7". Then, press the

:r_E_N_féFT-E to display the graph display screen of the "Phase of signal”.

[, 4
Graph No: #1 Fri Sep 24 11:36:13 1993 GRAPHIC
| * 1. Demoduiated data -
; Z SIK. WD sl —-—
{ . ne iagram |
§. 0 chamne EYE diagran P e
; g r{h; a diagf'_an ] i Tl
7. Phase of signal i HNIR
. 8. Hagriitude Error & Droop of signal N
| 9. Hagnitude Error signal —
i 10, Phase § Frequency trror signal PACE
11, Phase Error signal "
12, RS Error Vector Magnitude R
13, FFT of IF signal EXECUTE
14, FFT of Hagnitude Error (
15, FFT of Phase Error HEASBU
16. FFT of Error Yector %
17. Transnission Transient Response v
18, Transmission Timing RETLFN

Figure 4-1 Measurement Data Analysis Menu

In the samples for each display described on the section 4.1 or later, all the data is graph-
displayed data of the input modulation signals to which root Nyquist filter processing is
made except for the frequency analysis of IF signal and burst transmission transient
response characteristic analysis. If the root Nyquist filter setting menu is set to "OFF",
data will be displayed as the input modulation signal.
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4. Measurement Data Analysis With Graph (Option 70 installed)

{2) Graph-exclusive soft keys operation

OPTION ~F========== 1 pommemT e i iy ]d:&mmmumr
SHIFT 1 NEXT MENU o MEAS MOD N NEXT ! | vs. Q Diagram
1 [ 11 ]
brmmm e JL L {(GRAPH No. 5)

E—
[}
}.
MEAS | i MEAS i
—

STR/STP |  STR/STP & | , STR/STP_ j

! ENTER | | ! SCALE | | DISPTYP | : NORMAX |

i : | AUTO/MNL 1 i LINE/DOT 1 /MINJAVR 1

premmmmmnne ] e el ] pmmmmooe-- ] fommmmmmnne 4

' pRey ! ' PREV ! |  PREV | i PRevV

' PAGE | ' PAGE ! i PAGE | | PAGE

feemmmemaaa [ 4 pomemmmmm - 4 frmmmm e

| PRINT | | PRINT | i PRINT | ! PRINT

) EXECUTE | I ! | EXECUTE | | EXECUTE

fommm e 4 3 { bo---mm---- 1 p--m———----

| MEASBU | i 1 DISPWID i TEMPL

I 10 I l i 75% i\ EDIT

foeeeeaeo ! + e I e

i RETURN X i RETURN i | WHLR. UP

‘ : ; I i i /R.DN

| 3 L - Jd I,
l'_ 1 |_>Ir """""" 1

. i \  TEMPL |

1 -i lF STD/USER |
i MEAS | ! TEMPL 1
i STR/STP | ! 1 i
p-=mm- - ] pommmmmmmem 4
| MEASBU | : )
| 10 I | '
e ] e 1
'  PREV ! : :
! PAGE ! ! :
b 1 R e 1
i PRINT | |
i EXECUTE 1 : :
frmmmm————- 1 fom e 1
| CS->PS | | |
| ON/OFF i i |
pomsmtmm-- ] e .
i\ RETURN | i PREV MENU |
o . A }

Figure 4-2 Graph-Exclusive Soft Menu
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4. Measurement Data Analysis With Graph {Option 70 Instalied)

! GRAPH NO. | - Graph display selection key
I
I

The desired graph is displayed by specifying the pertinent number on the

selection menu. The selected graph is displayed by pressing the numeric

keys and

ENTER
Hz

when the entire screen lighting is inverted. Also, the

operation can start from the state that the graph is displayed.

r
! MEAS | : Measurement start and measurement state display key
1 1
1 1

This function is the same as that of the normal "Measurement start and

measurement state display key". However, when the key is pressed in the
graph display state, the modulation accuracy measurement and graph
display are executed continuously. This enables changes in the
measurement result from the graph to be monitored. Furthermore, the
result can be expressed as a numeric value by returning from the graph
screen to the numeric value data result screen.

"ENTRY" key or knob.

CAUTION

On the burst transmission transient response characteristic analysis graph and burst
transmission timing analysis graph, the modulation accuracy is not measured.
Accordingly the numeric data displayed on the data result screen immediately after the
burst transmission transient response characteristic analysis graph display is not updated.
Also when displaying the burst transmission transient response characteristic analysis
graph, the error message “"Not Measured" to other graphs is not displayed only by
pressing this key to measure again after specifying the graph number by using the

Graph display execution key

o 1 Executes the graph display selected using the data knob (*—" position).

1
PREV i : Level change key for measurement data analysis display
! Changes the screen to the previous page.
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4. Measurement Dala Analysis With Graph (Option 70 Installed)

________ ]
PRINT 1: Execution key for printing the current screen
EXECUTE j Prints the current information displayed on the screen by using the printer
Tt "Think Jet" manufactured by HP Co.
________ a
SCALE | : Vertical axis scale contral key for graph
|
AUTO/MNL For the caiculation of the maximum or the minimum value of the vertical

__________ -
axis of the graph, selects either automatic (AUTQO: auto) or user-specified

value (MNL: manual).

If AUTO is selected, adjust the scale so that the data of the maximum and
minimum values which are displayed as parts of the graph are inside the
graph.

If MNL is selected, the current manually set default value is displayed on
the upper left of the screen. Enter the maximum or minimum vaiue for the
ENTER

to display the scale again.

Hz

However, in some cases a scale different from the maximum and the
minimum values set using the manual scale is displayed. Since the scale
in the vertical axis is displayed with the appropriate unit, the entered value
is adjusted before use.

This key is not shown in the following graphs.

Demodulated data

SYNC. WORD display

| channel EYE diagram

Q channel EYE diagram

5. lvs. Q diagram

17. Transmission Transient Responsa
18. Transmission Timing

AW b
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4. Measurement Data Analysis With Graph (Option 70 Instalied)

Graph No: 46 Fri Way 14 04:33:31 193 RAPHIC
16 HAGNITUDE Err Vec:2.665 ¥ ras

o
e
1S
]
>
P
]
¢ : :
¢ 1l ;
0.0) @ . . - - . i
N ¥ 0 0 & N g RETWRN
- - -
syabol number

Figure 4-3 Display of Scale Selection (AUTO is selected)

Graph No: 6 Fri May 14 84:33:31 193 GRAPHIC
20 HAGNI TUDE Err Vet:2.665 1 ras
1.8 5 : : : :
2.2
E
o 10
>
5 08|
]
T @b
L
8.4 e : !
N < b o 8 N ¢ RETRA
svabol number

Figure 4-4 Display of Scale Selection (MNL is selected)
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4. Measurement Data Analysis With Graph (Cption 70 instalied)

| DISP TYP | : Graph display type selection key
i__l_.l_l\lE_/_D_QT__j The key is effective only in the "l vs. Q Diagram” display. This key
function selects either the display connecting the transit between symbols
(LINE) or the display of only symbols in dots without connacting the transit
between symbol points (DOT).
If LINE is selected, the data between symbol points are interpolated
20 times. If DOT is selected, the symbol points only are displayed.
Display ¥idth: 75 1 Fri May 14 04:33:31 191 GRPHIC
1.5 - IjB PIfTIER!IJ . Er'.r Ve§:2.6§5 Lrns
ol LS 1 - —
8.6 SR/l
03 Dise e
w] A [ T
" :
o 031 o
0.5
0.9 f
1.5k
.

Figure 4-5 Display of Graph Display Type Selection (LINE is selected)

Display Fidth: 75 % Fri May 14 84:33;31 1993 QRAPHIC
i5 [-& PATTERN Err Yec:2.665 X ras
' : : : : : : ; RAPH NO
] " DISP TYP
: LIN/E
R X IR B IR
3 : : B PREV
a D3] PAGE
—1‘5m‘ N " e P e " 0 8D
- - @‘ G. é G’ G. G‘ [ F. -
[T R
1it}

Figure 4-6 Display of Graph Display Type Selection (DOT is selected)
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4. Measurement Data Analysis With Graph (Option 70 Instatied)

| 25 1
. DISPWID | : Variable control key for graph horizontal axis display width
I
i__ 5% | The key is effective only in the "l vs. Q Diagram” display. Since the aspect
ratio of the CRT normally differs, the horizontal length of the displayed
graph is longer than the vertical. This key allows the display width of the
horizontal axis {proportion of the screen occupied by the graph) to change
in the range of 50 % to 100 %. The setting value is displayed at the upper
left of the screen.
When the setting is the 75 % (default value), the aspect ratio of the graph
display is 1. If the setting is 100 %, the longest horizontalaxis is displayed.
Example : Changing from 75 % to 100 %
r========== |
Press the| pigp wiD | toinvert the display lighting.
i 75% 1
L
ENTER
Pressthe keysintheorder | 1| 0| |0 , and [Hz| o
set the 100 % display.
When this graph is output to the printer, the aspect ratio is automatically
adjusted.
Display Width: 75 ¥ Fri May 14 84:33:31 1993 GRAPHIC
(5. -OPATIERA Err Yec:2.665 ¥ ras
IS R N DR [RAPgNJ.
06| - 12 S
03 DISP TVP
SEnor
e AT AN /) < T [
¥ PREV
R o PAGE
B9 0 NS
1.2
1.5
Figure 4-7 Display of Graph Display Width Control {75 % setting)
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4. Measurement Data Analysis With Graph (Option 70 Installed)

Display Vidth: 100 I Fei May 14 84:33:31 1993 GRAPHIC
5 1-0 PATTERN Err Yec:2.685 I res
: : : : : : : GRAPH ND,
N 3
0.5 : or - o - X Sm
N . : 3 AR TAY T
oyl X 7 W e | msene
. e'g ________ o~ i ﬁ ¥ , )
a3l av_ly ' Pt
o 03 AN 2 el
0.5 f,’f»g‘-.g;\?« A PRINT
49 i N
A2 b T
19— ® o m e ® u; Y
‘I-' '.I- s & § & &5 & 8 -

i
[

Figure 4-8 Display of Graph Display Width Control (100 % setting)
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4. Measurement Data Analysis With Graph (Option 70 Instailed)

Transmission transient response characteristic graph evaluation mode
selection key

The key is effective only when the "Transmission Transient Response" is
displayed.

Pressing the key switches the evaluation mode and re-evaluates the
measured burst signal.

The modes are switched as follows :

NOR (Normal Mode} : Evaluates cne burst signal.

MAX (Maximum Mode) : Calculates the maximum value for continuous
multiple burst signals in each sample to
evaluate.

MIN (Minimum Mode) : Calculates the minimum value for continuous
multiple burst signals in each sample to
avaluate.

AVG (Average Mode} : Calculates the average value for continuous
multiple burst signals in sach sample to
evaluate.

The number of the burst signals evaluated in MAX, MIN, or AVG is shown
as follows:

PDC/NADC PHS
Full Rate 10 5
Half Rate 5 -

Transmission transient response characteristic graph template selection menu
display key

The key is effective only when the "Transmission Transient Response” is
displayed. It displays the menu which is used to select a template to judge
whether the ON/OFF characteristic for the burst signal satisfies the standard
value.
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4. Measurement Data Analysis With Graph (Option 79 instalied)

Transmission fransient response characteristic graph display range selection
key

This key is used to the WHL, R.UP, or R.DN mode. The transmission
transient response graph of measured burst signal data is displayed in the
selected mode. Pressing the key switches the evaluating mode and re-
evaluates the measured burst signal.

The display ranges are switched as foliows :

WHL (Whole display) : Displays the whole data.
R.UP {(RAMP Up display) : Displays the data at RAMP UP.
R.DN {RAMP Down display) : Displays the data at RAMP DOWN.
Graph te: K7 Fri hug 27 14:42:45 1993 GRAPWIC
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Figure 4-9 Burst Transmission Transient Response
Characteristics Analysis (when WHL is specified)

Graph No: H7 Fri Aag 27 44:40:43 1993 GRAPHIC
% TRANSH]SSION RESP. et PASS o
] MEAS
o sl
% _28 ..................
> R
INAYG
: : 1 PREY
1 : : ; I PAE
[ ; ' . : b PRINT
f\w’ff\fh/l : : : 1 BXEQE
) .. P i A
: : : : TENPL
: : i1
_1mu? qx rl‘ - & q m = E .................
/R.IN
symol number

Figure 4-10 Burst Transmission Transient Response
Characteristics Analysis (when R.UP is specified)
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4. Measurement Dafa Analysis With Graph {(Option 70 instalied)

| TEMPL
]
I

Graph ho: H7 Fri Aug 27 14:41:15 1993 QRAPHIC
TRANSHLSSIOH RESP. o PASS e

(cB)

o
-

-

114

)
20A
nE
&

"] 1]
-] 9 ]
- - -

e
-
-

sysboi nuber

Figure 4-11 Burst Transmission Transient Response

Characteristic Analysis (when R.DN is specified)

Template selection key

Specifies the type of template to be used.

"STD" defines the value gained from the time characteristic standard of the
transmission transient response characteristic on the transmission output
class in each standard as 1 through 4 and specifies any one of these values.
"USER" divides the template into 5§ blocks. The user sets the appropriate
requlated value. Mt judges the GO/NOGO (PASS/FAIL) of the burst
transmission transient response characteristic in the basis of the specified
template value.

This key is used to set the class template used or the user-defined template
value. It specifies the transmission gutput class when "STD” is selected by
using the template selection key. The template value in each class is shown
in Table 4-1.

On the other hand, when the "USER” is selected, the level value for each
position of the template shown in Figure 4-12 can be set. Input the template
value when the highlighting in the key is reversed. (Refer to the following
example. ) The setting value is displayed in the active area at the upper left
of the screen.

i TEMPL |
Press E 1 i to display in reverse.

Press| 1 || O {|MHz| in order to set to - 10dB.
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4. Measurement Data Analysis With Graph (Option 70 Installed)

The numbers of 1 to 5 displayed at the "USER" selection shows the standard
line in Figura 4-12,

Figure 4-12 Template Position

Table 4-1 Template Valug in “STD" Definition (Unit: dB)

For PDC
Selection No. Position 1 2 3 4 5
1 Class 1I: -90.77 -60.0 4.0 -60.0 -14.0
2 Class 11 ; - 89.01 -60.0 4.0 -60.0 -14.0
3 Class 1II; -85.03 -60.0 4.0 -60.0 -14.0
4 Class IV: - 80.77 —-60.0 4.0 -60.0 -14.0
For NADC
Selection No. Position 1 2 3 4 5
1 Class I: -96.02 -96.02 3.0 —-96.02 -20.0
2 Class II: -92.04 -92.04 3.0 -92.04 -20.0
3 Class II: -87.78 -87.78 3.0 —-87.78 -20.0
4 (Clagss V: - 87.78 - B87.78 3.0 - 87.78 - 20.0)
For PHS
Selection No. Paosition 1 2 3 4 5
1 Class I: - 56.0 -56.0 4.0 - 56.0 -14.0
2 (Class I: - 56.0 —-56.0 4.0 -56.0 -14.0)
3 (Class I : -56.0 - 56.0 4.0 -56.0 -14.0)
4 (Class 1 : - 56.0 -56.0 4.0 - 56.0 - 14.0)
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4. Measurament Data Analysis With Graph {(Option 70 instalied)

MEAS BU | : Setting key for number of bursts to be measured (Used for burst transmission
: timing)
This key is used in the burst transmission timing analysis and specifies the
number of bursts to be measured. The number of bursts that can be set is 2
to 50.

cs-> Ps | : PSto CS transmission timing measurement setting key (PHS only)

| Select ON to analyze the burst transmission timing of the PS burst from the
CS burst of the PHS signal. This function is effective only when both "PHS”
and "Uplink” are specified.
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4. Measurement Data Analysis With Graph (Qption 70 Installed)

(3)

Modulation accuracy graph display

Unlike the waveform (spectrum) screen, the modulation accuracy graph is displayed in a
specific format. The active data display area is on the upper left screen and is used for
entering "GRAPH No.", the manual setting value in "SCALE AUTOQ/MNL", "DISP WIDTH"
data value, etc.
The following three software menu configurations are provided in accordance with the
displayed graphs :

@ GRAPH No. setting soft menu

Active data display area

Graph No: 41 Fri Nay 14 04:33:31 1993 GRAPHIC

Demodck 1ated data is as follows:

f 1t 2 2 4 51
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6 ™ 81 9 101 "

ROB1B11B10 1111101610 1010008001 2160101011 1100181110 111500061

12 131 141 181 161 1

1109111810 6308111181 0111016108 2160100001 1801110080 111110110 | ——
PACE Soft menu

181 191 2 2 m B

1100170100 0311581111 6000111411 1110060011 1101111100 6101119011 e

2 %1 %1 vl vy 21 EAEQUTE

BO10000010 8191001110 1181600111 10011141,
RERN

Figure 4-13 Medulation Accuracy Graph Display (GRAPH No. setting)

4-15 Oct 20/93




R3541
MODULATION ACCURACY MEASUREMENT UNIT
INSTRUCTION MANUAL

4. Measurement Data Analysis With Graph (Option 70 Instalied)

@ MNL setting soft menu in SCALE AUTO/MNL

Sale Linit: 16,00 Fri May 14 84:33:31 1993 QRAPHIC
1§ HASNITUDE ERRGR Err Vec: 2685 A rmsg—— 1 Measurement
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Figure 4-14 Modulation Accuracy Graph Display (MNL setting in SCALE AUTO /MNL)
@ DISP WID setting soft menu

Display Width: 758 X Fri May {4 84:33:31 1993 GRAPHIC
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Figure 4-15 Modulation Accuracy Graph Display (DISP WID setting)
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4.1 "Demodulated data"™ Screen

4.1 "Demodulated data" Screen

The screen displays data finally demodulated in the modulation accuracy measurement. (The
displayed data is of 10th burst if the 10th burst is specified, and data lastly taken in if AVERAGE is
specified.)

Graph No: # Fri Way 14 #4:33:30 1993 GRAPHIC
Desocki1ated data is as follows:
! 1 2 31 # 51
0011101011 Q210110011 1100014111 111618000 6119101101 1011101100
Bl 7N 81 % 191 141
BO1011010 $111161010 110000001 100101615 1100101110 1116000001
121 13 14 151 161 mo
10011102 0100111101 0111010160 9100100001 1001110000 1041116110 | = -
181 191 22 M 2 B | PAGE
1100170100 0311101111 0000111111 1110000811 1101111100 101110011 it
21 1 1 7 %1 %] | Beale
PO10000210 6191001110 1101000111 10041111,

 RETIRN

Figure 4-16 Demodulated Data Screen
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4.2 "SYNC WORD display" Screen

4.2 "SYNC WORD display" Screen

The screen displays all the synchronization word (unique word for PHS) corresponding to the current
measurement object (PFDC/NADC/PHS). As shown in the sample, the synchronization word {unique
word) section that is used according to the current setting paramster is displayed while being

separated from other sections.

Fri May i4 84:32:24 1993 GRAPHIC

31161 1100 1601

: 8111 1119 0018 1000 1810
: 0181 8110 1011 00¢1 o101
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011 1181 1002 3119 001
: 8110 o111 et1e 1111 o111

(78584)
(620X9)
(TE284)
(56815)
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(E1490)
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(8430)
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(67T

Figure 4-17 Synchronization Word (Unique Word) Screen
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4.3 "I channel EYE diagram” Screen

4.3 "l channel EYE diagram" Screen

On this screen, the transition of | {In-Phase) data against time is plotted. However, the time axis is
displayed with repeating the transition between two symbols. The feature of the diagram is that

greater "VECTOR ERROR", narrower the opening of "EYE" and the centered part of each symbol
point is not clear.

Graph Ho: #3 Fri May 14 84:33:31 19 GRAPHIC
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Figure 4-18 1 channel EYE Diagram
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4.4 "Q channel EYE diagram™ Screen

4.4 "Q channel EYE diagram" Screen

On this screen, the transition of Q (Quadrature) data against time is plotted. However, the time axis is
displayed with repeating the transition between two symbols. The feature of the diagram is that
greater "VECTOR ERROR", narrower the opening of "EYE" and the centered part of each symbol
point is not clear.

Graph No: #4 Fri May 14 $4:33:31 1933 GRAPHIC
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Figure 4-19 Q channel EYE Diagram
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4.5 "I vs. Q diagram” Screen

4.5 "lvs. Q diagram" Screen

The screen displays constellation using the | and Q data in the one slot.

The feature of the graph is that if the value of "ERROR Vector" is small, the intersecting point is
centered on each symbol point. In this case, since data of 20 samples is displayed on the transition
between two symbols, the transition is traced very smoothly.

Graph No: 85 Fri May 14 84:33:31 1993 GRAPHIC
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Figure 4-20 | vs. Q channel Diagram
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4.6 "Magnitude of signal” Screen

4.6 "Magnitude of signal" Screen

The screen plots "Magnitude” of each symbol vector in one slot in the graph format.
The value regularized on the basis of 1 is used for the data to be plotted on the diagram. The
diagram plots the transition not only at each symbol point but also between symbols.

Graph No: 16 Fri May 14 84:33:31 {993 GRAPHIC
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Figure 4-21 Magnitude of Each Symbol
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4.7 "Phase of signal” Screen

4.7 "Phase of signal” Screen

The screen plots "Phase" of each symbol in one slot in the graph format. The data plotted on the
screen is the sum of variation at each symbal.
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Figure 4-22 Phase Transition of Each Symbol
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4.8 "Magnitude Error & Droop” Screen

4.8 "Magnitude Error & Droop" Screen

The screen plots "Magnitude Error” for the reference signal of each symbol in one slot in a relative
display. Also, Droop value is indicated by the straight line with inclination. The value of "Magnitude
Error” displayed on the screen includes the Droop component.
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Figure 4-23 Magnitude Error and Droop of Each Symbol
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4.9 “Magnitude Error” Screen

4.9 "Magnitude Error” Screen

The screen plots "Magnitude Error” for the reference signal of each symbol in one slot in a % display.

The data displayed on the screen excludes the Droop component.
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Figure 4-24 Magnitude Error of Each Symbol
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4.10 "Phase & Frequency Error” Screen

410 "Phase & Frequency Error” Screen

The screen plots "Phase Error” for the reference signal of each symbol in one burst in a degree
display. Also, the screen plots the transition of "Frequency Error” against the time.

The value of "Phase Error" data displayed on the screen includes "Frequency Error” component.
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Figure 4-25 Phase Error and Frequency Error of Each Symbol
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4.11 "Phasge Error” Screen

4.11 "Phase Error" Screen

The screen plots "Phase Error" for the reference signal of each symbol in one slot in a degree
display. The "Phase Error" data displayed on the screen excludes the "Frequency Error" component.
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Figure 4-26 Phase Error of Each Symbol
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4.12 “Error Vector Magnitude” Screen

4.12 "Error Vector Magnitude" Screen

The screen plots “Error Vector Magnitude" for the reference signal of each symbol in one slot. |t

plots not only the data at each symbol point but also "Magnitude" as each transition data between
symbols.

Graph No: 412 Fri May t4 84:33:31 193 QRAPHIC
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Figure 4-27 Error Vector Magnitude of Each Symbol
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4.13 "FFT Of IF signal” Screen

413 "FFT Of IF signal" Screen

The screen plots the time axis data (A/D converted data) in one time slot which has been frequency-
analyzed using the FFT (Fast Fourier Transform). The frequency bandwidth displayed varies
depending on the measurement object (PDC/NADC/PHS). Note that the data displayed on the screen
is the relative level to the peak value {0dB).

Errors for graph dispiay available:

Data Detection Error
Synchronization Error

Reference Signat Generation Error
Signal Detection Error

Sync. Word Detection Error
Invalid Trigger Timing

Over Phase-Error Limit

Graph bo: H3 Fri May 14 94:3%:31 1993 GRAPHIC
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Figure 4-28 FFT of IF signal Screen
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4.1 4 “FFT of Magnitude Error” Screen

4.14 "FFT of Magnitude Error" Screen

This screen plots the "Magnitude Error" data which has been analyzed using the FFT {Fast Fourier
Transform). This graph shows the AM modulation component by the analyzed signal. The 100 %
data is (normalized) regulated as 1 (OdB).
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Figure 4-28 Frequency Analysis of "Magnitude Error”
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4.15 "FFT of Phase Error” Screen

4.15 "FFT of Phase Error" Screen

This screen plots the "Phase Error" data which has been analyzed using the FFT. This graph shows
the @M modulation component by the analyzed signal. The 90 deg. data is normalized as 1 (0dB).
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Figure 4-30 Frequency Analysis of "Phase Error"
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4.16_"FFT of Error Vector™ Screen

4.16 "FFT of Error Vector" Screen

This screen plots the "Error Vector” data which has been analyzed using the FFT. This graph shows
the noise component o baseband signal. The 100 % data is normalized as 1 (0dB).
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Figure 4-31 Frequency Analysis of "Error Vector"
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4.17 "Transmission Transient Response’ Display Screen

4.17 "Transmission Transient Response” Display Screen

This screen is used to measure the amplitude of the burst signal and to display the measured
amplitude and the selected template together. It judges whether the rising or falling characteristic of
the burst signal conforms to the standard.
This judgment is executed continuously from the rising to the falling of the burst signal. The result is

displayed at the

upper right of the screen,

When "FAIL” is displayed, the template position number in which "FAIL” first occurred is also

displayed.
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Figure 4-32  Burst Transmission Transient Response Characteristic
Analysis (PASS)
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Figure 4-33  Burst Transmission Transient Response Characteristic

Analysis (FAIL)
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4.17 “Transmission Transient Response”™ Display Screen

CAUTION

The burst transmission transient response characteristic analysis treats the data different
from another analysis graph. Therefore the data to the burst signal which measured the
normal moduiation accuracy is not used but the analysis starts after the data is gained
with the "MEAS STR/STP" key. Accordingly after this analysis is executed when another
graph is displayed without pressing the "MEAS STR/STP" key, the error “Not Measured"
occurs. Also immediately after another graph is displayed when this analysis is executed
by using the "ENTER" key, the error “"Not Measured” is displayed. In these cases, gain
the data once by using the "MEAS STR/STP" key.

The applicable range for the GO/NOGO (pass/fail) judgment is the same as the WHL
display range for the whole display range selection. Also when the evaluation mode is
MAX, MIN or AVG, judge the GO/NOGO to the MAX, MIN or AVG processed data.

The bursts in the burst transmission transient characteristic analysis and the modulation
accuracy measurement are gained at different timing and is not applicable for the analysis
of the same burst data.

At selection of the synchronous word, unique word when the Magnitude Error for the
burst signal is not good state, an error occurs in some cases. Then select the Amp to
measure.
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4.18 "Transmission Timing" Display Screen

4.18 "Transmission Timing" Display Screen

This screen displays the burst transmission timing by using the maximum deviation from histogram,
average value, or average.

When selecting "CS-> PS OFF", one frame later from the symbol judgment point of the burst
synchronous word is the standard timing, the symbol judgment point of the next burst synchronous
word is the transmission timing, the transmission timing when the standard timing is 0 is displayed at
symbol unit.

When selecting "CS-> PS ON" and also the "Uplink” for PHS, the 1/2 frame later from the symbol
judgment point of the CS burst unique word is the standard timing, the symbol judgment point of the
PS burst unique word is the transmission timing.

Average

219
.00, A 0.0 Maximum deviation

TRANS. TIHING A

Figure 4-34 Burst Transmission Timing Analysis
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4.18 “Transmission Timing" Display Screen

CAUTION

The burst transmission timing analysis treats the data different from another analysis
graph. Therefore the data to the burst signal which measured the normal modulation
accuracy is not used but the analysis starts after the data is gained with the "MEAS
STR/STP" key. Accordingly after this analysis is executed when another graph is
displayed without pressing the "MEAS STR/STP" key, the error "Not Measured" occurs.
Also immediatsly after another graph is displayed when this analysis is executed by using
the "ENTER" key, the error "Not Measured" is displayed. In these cases, gain the data
once by using the "MEAS STR/STP" key.

The bursts in the burst transmission timing analysis and the modulation accuracy
measurement are gained at different timing and is not applicable for the analysis of the
same burst data.

When the synchronous word or unique word is not set, the accurate evaluation can not
be gained. The measurement is operated by selecting the synchronous word or unique
word.

The "CS-> PS ON/QFF" key is effective only when the "Uplink" for PHS is selected.

At inputting the CS burst and PS burst signal, select the Amp to display the
"Transmission Timing" display screen. After select the "CS-> PS ON" to decide the
synchronous word or unique word.,
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4.19 Graph Marker Functions

4.19 Graph Marker Functions

In the display state of the modulation accuracy analysis graph, normal marker function is ineffective,
however, the exclusive marker function for modulation accuracy analysis graph can be used. This
modulation accuracy graph marker is equipped with the following functions.

1 Read the date value of X- and Y-axis in each symboi point.

2 Calculate and display ("1 vs. Q Diagram" only) the phase information from the data value of
X- and Y-axis.

3 Search the peak point on graph.

4 Read the data value of X-and Y-axis on sampling points between symbol points.

5 Move the marker to desired symbol point.

6 Control the marker by GPIB.

Since the marker uses the specific font, the specified point position can be clearly read if the graph
such as "l vs. Q diagram” is comglicated.

4.19.1 Marker Operation

The available keys for marker function are only the following keys and the data knob.

e Marker ON (Hard key) 1 Displays the marker on the graph screen.

® Marker OFF (Hard key) . Deletes the marker displayed on the graph
screen.

¢ Marker PEAK (Hard key) i Moves the marker on the graph screen to the
data of peak value on the graph.

® Numeric keys + ENTER (Hard key) : Moves the marker to the specified symbol No.
data.

¢ Data knob . Moves the marker from the current position to
the previous/next sampling point.

o STEPT | (Hard key) :  Moves the marker from the current position to

the previous/next symbol point.

Note : In the marker functions, the screen returns to the normal spectrum screen when the

hard key is pressed other than MKR — key, numeric keys, and unit key.
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4.19 Graph Marker Functions

4.19.2 Marker Display Screen

The marker display on the modulation accuracy graph is shown in Figure 4-35. On the marker
data display window, the following information is displayed on the current marker point.

X-axis data ("l vs. Q diagram”, etc.)

Y-axis data

Degree {phase) data ("l vs. Q diagram" only)

Symbol point No. and sample point No. in analysis slot

Marker specification active area Marker data display window
‘I}flarker
¥
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Figure 4-35 Marker Display on Modulation Accuracy Graph
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4.19 Graph Marker Functions

The marker data display window can move the display position by setting the

to UP or LOW in the normal marker soft menu.

DSP POSI
UPLOW

Position: #75-12

Qe

Fri May 14 84:33:31 1393 ORAPHIC
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Figure 4-36 Display Position of Marker Data Display (UP is selected)
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Figure 4-37

Display Position of Marker Data Display (LOW is selected)
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4.19 Graph Marker Functicns

Examples of marker data display window

Position: 120-3 |[=---mm=-- Indicates the marker position.

X: 0.6297 "‘“"3 120: Symbol point

Y: 0.7000 -—--d 3: Sampling point between symbol points
é: 45.2992deg |« (0 to 19)

=~~~ Data value of X- and Y-axis

_______ Degree (phase) information

Figure 4-38 Marker Data Display Window {l vs. Q diagram display)

Position: 45-3 jE€-—-===m- indicates the marker position.
Y: 1.53% |=---1 45:  Symbol point
! 3: Sampling point betwsen symbol points
! (0 to 4)
i
L~--- Data value of Y axis

Figure 4-39 Marker Data Display Window {Magnitude Error display)

Position: 425 |€---—--—- Indicates the marker position.
X: 6.76kHz -7 425: Display point (1 to 740 variable)
Y: -2.50dB -

1

1

----- Data value of X- and Y-axis

Figure 4-40 Marker Data Display Window (FFT of IF signal display)
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5.1 Error Messages

5. DISPLAYED MESSAGES LIST

5.1 Error Messages

The error messages below may be displayed on the R3265/3271 screen after measurement of
modulation accuracy measurement is started because of such factor as the connection condition of
the R3265/3271 or R3541, or input signal condition, etc. Measures should be taken for each error

message.

Error Message

Description

A3541 is inactive

The R3541 is powerad "OFF" or interface cable to the R3265/3271 is
not connected.

Measures:
Check the connection of interface cable and start up the unit
following the power up procedurs.

R3541 timed out

Although the measurement is requested to the R3541 whose
connection is checked, the response is not returned from it.

Measures:
Check the connection of interface cable and start up the unit
following the power up procedure.

Invalid RBW

The "RBW" not suitable for modulation accuracy measurement is set.

Measures:
Set the "RBW" to 100kHz or more.

Invalid trace detection

The "TRACE DETECTION MODE" not suitable for modulation
accuracy measurement is set.

Measures:

Set the "TRACE DETECTION MODE" to the "POSI-NEGA" or
"POSI".

Input level over REF
LEVEL

Input signal level is not suitable for modulation accuracy measurement
because it exceeds REF. LEVEL.

Measures:
Adjust REF. LEVEL on the screen so that the input signal waveform
does not exceed the "REF. LEVEL".
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5.1 _Error Messages

{cont’d)

Error Message Description

Can not recover from | Handshake with the R3541 which has been disconnected cannot be
handshake error recovered.

Measures:
Check the connection of interface cable and start up the unit
following the power up procedure.

Over Range A/D converter detects over range.

Measures:
Adjust the "REF. LEVEL" so that the waveform is positioned at the
point 10dB below the screen top.
Execute the CAL AUTO LEV.

Burst Error Burst signal cannot be detected or an error of the burst width is
detected.

Measures:
Check for the burst signal when the R3265/3271 is at zero span.

Data Detection Error Signal cannot be democdulated.

Measures:
The error of the carrier frequency should be within *1kHz. Check
that the modulation signal is prescribed signal (=/4 DQPSK signal).

Synchronization Error SYNC. WORD cannot be detected.

Measures:
Check that the synchronization word setting for the measurement
signal is consistent with that for the system. Check that the
synchronization word is correctly positioned. Check that the setting
such as PDC/NADC and UPLINK/DOWNLINK is correct.

Reference Signal |Signals cannot be demodulated.
Generation Error

Mesasures:
The error of the carrier frequency should be within *1kHz. Check
that the modulation signal is prescribed signal (/4 DQPSK signal).
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5.1_Error Messages
{cont’'d)
Error Message Description

Signal Detection Error

Modulation signal can not be detected.

Measures:
Check that the target modulation signal (z/4 DQPSK) is set.
Check that the setting such as PDC/NADC, UPLINK/DOWNLINK is
correctly executed.
Check that the symbol rate of modulation signal is correct.

Sync. Word Detection

Error

SYNC. WORD cannot be detected.

Measures:
Measure the signal to which the correct SYNC. WORD is set.
When the external trigger is used, trigger the signal at the position
where SYNC. WORD is detected.

Invalid Trigger Timing

The trigger timing is not correct (when the external trigger is used).

Measures:
Adjust the timing so that the signal is triggered outside slot.

Over Phase-Error Limit

Phase rotation is out of range.

Measures:
The error of the carrier frequency should be within tkHz.

A/D Sampling Error

Although input operation to the A/D is started, the signal cannot be
taken in within the specified time period.

Measures:
Input the signal which can be triggered.
Check that the trigger signal is entered (when the external trigger is
used).

Other Error

The condition where calculation cannot be performed is detected.

Measures:
Check that the system is correctly set. Check that the trigger signal
is entered (when the external trigger is used).

Calibration signal not
detected

The CAL signal cannot be detected while the CAL AUTO LEV is
executing.

Measures:

Check that the INPUT of R3265/3271 and the CAL OUT are
correctly connected.
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5.1 _Error Messages
(cont’d)
Error Message Description
IF LEVEL Error The IF signal has an error while the CAL AUTO LEV is executing.

Measures:
Check that the 21.4 MHz IF OUT of R3265/3271 and the 21.4 MHz
IN of R3541 are correctly connected.

The errors displayed at the execution of the burst transmission transient response characteristic graph
are described as follows:

Error Message Description
Link direction is The setting of link direction is not correct.

Set "UP" since the PDC/NADC has set "DOWN?" link.
Set "BURST" since the PHS has set "SIG TYP" to "CNT".

Trigger is incorrect Trigger setting is not correct.

Measures:
The evaluation mode has been other than "NORMAL" and the
trigger specification has been "BURST". Set the trigger to other

than "BURST".
No. of bursts is The burst signal for the size required for the evaluation can not be
shortage to estimate found.
Measures:

When the evaluation mode is "MAXMIN/AVG", this message
occurs since the signal for 10 bursts is not detected within the
regulated time. Also at the "NORMAL", this error occurs since the
time for one burst is short. Input the signal applicable to
evaluation.

A/D calibration data is The calibration data required for evaluation is not correct.

Execute the "AUTO LEV CAL" to gain the calibration data.
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5.2 Warning Messages

5.2 Warning Messages

The warning messages below may be displayed on the R3265/3271 screen after measurement of
modulation accuracy measurement is started because of such factors as the connection condition of
the R3265/3271 or R3541, or input signal condition, stc. The warning messages are mainly displayed
when the external trigger is used. In this case, the measurement result is displayed but it may be
supposed that the result is not correct because of the factors below. Check the input signal or others
according to the message displayed.

Error Message

Description

No margin for filtering

There is not a sufficient space to filter at the trigger position (when the
external trigger is used).

Measures:
Since a space corresponding to 10 symbols is required ahead of the
start of the symbol to be measured, trigger the signal 10 symbols
ahead of the point where the measurement is started.

Could not validate a
sync. word

Since only one SYNC. WORD is detected when the external trigger,
Down Link, and SYNC. WORD are specified, the slot cannot be
checked.

Measures:
Check that the setting of FULL RATE or HALF RATE is consistent
with the that of the signal to be measured.

Found a multiple sync.
word

Multiple SYNC. WORDs are detected.

Measures:
Check that the signal which are to be measured for FULL RATE is
measured for HALF RATE.

No margin for filtering
& could not validate a
sync. word

Two errors above "Could no validate a sync. word" and "Found a
multiple sync. word" concurrently occur. {when the external trigger is
used)

Measures:
Check the setting of FULL RATE and HALF RATE.

5-5 Aug 7/95




R3541
MODULATION ACCURACY MEASUREMENT UNIT

INSTRUCTION MANUAL
5.2 Warning Messages
(cont’d)
Error Message Description
Trigger in a slot Although the SYNC. WORD is confirmed, the trigger is performed

within the slot (when the external trigger is used). For the external
trigger, the slot is evaluated at the trigger point. In this case, since the
trigger is performed within the slot, the evaluation is made for the next
slot having the same SYNC. WORD.

Measures:
Trigger the signal outside the slot to be measured.

Invalid transmission | Data transfer (transmission) has failed.
error

Measures:
Execute the graph display and the measurement again.
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6.1 Syntax Diagram Description

6. GPIB COMMAND SYNTAX DIAGRAM

This section describes the GPIB commands using the Syntax Diagram representation. For
programming, follow the Syntax Diagram.

6.1 Syntax Diagram Description

The syntax diagram is a schematic representation of each command and its accompanied data

following a specifie

d rule. The figure below shows the command sequence on which the syntax

diagram is based and the description. The command sequence is interpreted as the basic instruction
set which controls this system.

Command Separator Command parameter Terminator
W C) O,
\/ ./

Command GPIB code corresponding to the function of this system such as
“"REGTYP" and "MEASMD"

Separator Delimiter between items in the command sequence, such as SP (space)
and , (comma)

Command parameter : Second GPIB code corresponding to the command, such as numeric
data, ON, and OFF

Terminator Termination of the command sequence, such as;

; (semicolon)
LF (line feed)
CR (carriage return)
SP (space)
, (comma)

The following are the terms used in the syntax diagram;

data byte
data & EQI
digit

LF with EQI :
number

Numeric data of one byte consisting of sight bits.

Numeric data of one byte consisting of eight bits plus EQI signal.
0123456789

Terminator. EQI signal is added at the same time of LF addition.
Integer number, fixed point, and floating point data.
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6.2 Command Syntax Diagram

6.2 Command Syntax Diagram

The Syntax Diagram is described below for each GFPIB command code.

ALC
Auto Leveling Control

Syntax

e D) OFF
Con D

N

Sujolole

— J

Query Response
F CRandLF |—>
.‘

ON

Parameters
OFF : Turns off the auto-level control.
ON : Turns on the auto-level control.
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6.2 _Command Syntax Diagram

BUDRP?
Output Burst Amplitude Droop

Syntax

.

’ 7

' ' i J
. \ \ .
[ - N

Query Response

~—— number ——{ CR and LF }—%

Comment

When the modulation accuracy measurement is terminated, BUDRP command returns the
attenuation value of the burst amplitude.
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6.2 Command Syntax Diagram

CLLVL
Auto Level Calibration

Syntax

cLve >——{ >

i\

P -
' : . /
\ . . .
A i U
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6.2 Command Syntax Diagram

CODEC
Codec Type

Syntax

(CODEC D~ —(s¢) FuLLD
CHALF

é@?

4444,_..-
.
]
.

2D O

Query Response

FULL

0 > cRandlF >
1D

HALF

Parameters
FULL : Selects FULL RATE.
HALF : Selects HALF RATE.
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6.2 Command Syntax Diagram

DQPSK
Output All of the Measurement Result

~Cmean D
~Coev ]
~Cvar >

Syntax

!

:

g
OOPOE

Query Response
8 parameters

number

CRandlF ——>

Output Result Sequence
1: Measurement Status (1:finished/Q:measuring now/2 to 13,99:C{.STAT command)
Burst Amplitude Droop
Carrier Frequency Error
/O QOrigin Offset
Magnitude Error {*1)
Phase error (*1)
Error Vector Magnitude (*1)
Bit Rate (*2)

NDO AW

*1: Returns the specified value from the average in the case of 10 bursts, the average,
deviation, or variance in the case of averaging.
*2: Returns the bit rate in the case of 10 bursts.

Parameters
10 : When 10 bursts is specified, returns the RMS average of the last 10 measurement
values.
MEAN : When the averaging measurement is specified, returns the average.
DEV : When the averaging measurement is specified, returns the deviation.
VAR | When the averaging measurement is specified, returns the variance.
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6.2 Command Syntax Diagram

Comment
When the modulation accuracy measurement is terminated, the DQPSK command returns all of the

modulation accuracy measurements. However, during measurement, returns an indeterminate
value.
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6.2 Command Syntax Diagram

DQPSKAVG
Averaging On and Off

Syntax

DQPSKAVG o @ number
i ‘

\

:

Query Response

off
0 s number CRandLF ——>
1
Cn
Parameters
CFF . Turns off the averaging.
ON : Turns on the averaging.
number :

Sets the averaging number in a rage of 2 to 50.
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6.2 Command Syntax Diagram

DQPSKDSP
Display Results On and Off

(Measured result display)

Syntax
DapsKDSE~—(sr )~ OFF > o

Query Response
OFF

ON

CRandlLF }I——>

Parameters
OFF : Displays the normal spectrum screen.
ON : Displays the modulation accuracy measurement resuit,
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6.2 Command Syntax Diagram
DQPSKGR
Graphic Display Execute
Syntax
. 7
CBapskaR>~—(57) 7L umber N
Coers e ®
i\ .5
DOT ~ ! @
-~ 0%
Query response
Line
" CRand LF —>
Dot

Parameters
MEAS : Displays the graph of the specified number.
number : Displays the graph of the specified number after the modulation accuracy
measurement is executed.
LINE : Displays the constellation graph with straight lines.
DOT : Displays the constellation graph with dots.
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6.2 _Command Syntax Diagram

DQPSKMK
Marker On and Off

Syntax

@ Lo (O |
3

(2 )——CoN

* CR

M oFF u
Query Response
\Oﬁ
0 > CRandlLF |——>
1 "
Cn

Parameters
OFF : Turns the marker for modulation accuracy graph off.
ON : Turns the marker for modulation accuracy graph on.
PEAK . Searches the peak level of the modulation accuracy graph and moves the marker to
the peak position.
symbol . Sets the symbal number.

interpolation : Sets the interpolation (sampling) point number between symbols.
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6.2 Command Synfax Diagram

DQPSKMK?
Returns the level data at marker point

2
[ ——
.

Sjublcle

e g m e egaaa
,

Query Response

case 1: DQPSKMK 1 7

——E—@- interpo. @—\ Ydata | CRandlLF ———=

case Z: DQPSKMK 2 7

— symbol '——( ’ H interpo. —Qﬁ

CXdata @E—@— degree | CRandLF —>

Parameters
1 :  Returns the symbol number, interpolation point number, and Y-axis data.
2 : Returns the symbol number, interpolation point number, X-axis data, Y-axis data, and

degree data.
symbol : Represents the symbol number.
interpo. : Represents the interpolation point number.
Y data : Represents the Y-axis data.
X data : Represents the X-axis data.
degree : Represents the degree data.
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6.2 Command Syntax Diagram

DQPSKNQST
Root Nyquist Filter

Syntax

DQPSKNQST

Query Response

OFF

0 CRandLF ———>

ON

Parameters
OFF : Turns off the v Nyquist filter.
ON : Turns on the v"Nyquist filter.
PHS : Specify this parameter when PHS is selected. (JCT is also available.)
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6.2 Command Syntax Diagram

DQPSKTM
Trigger Mode of Modulation Accuracy Measurement
{Trigger Selection)

Syntax
P~ Caunsi—7 —0
> SO

Query Response

Single Trig
w CRandLF —>
|
o Line Trig.

' o | External Trig.
o Burst Trig.

Parameters
BURST: Triggers the measurement when the edge of one burst is detected,
LINE : Triggers the measurement using the power supply line.
EXT : Triggers the measurement using the external signal.

SGNL : Manually starts the measurement without the trigger function.
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6.2 Command Syntax Diagram

ERRVECT
Output Error Vector Magnitude

Syntax

Query Response

——1 humber CR and LFJ——>

Parameters
10 : When 10 burst is specified, returns the RMS average over the last 10 measurement
values.
MEAN : When the averaging is specified, returns the average.
DEV : When the averaging is specified, returns the deviation.
VAR : When the averaging is specified, returns the variance.
MIN : When the averaging is specified, returns the minimum value.
MAX : When the averaging is specified, returns the maximum value.
Comment

When the modulation accuracy measurement is terminated, ERRVECT command returns the
value of the error vector magnitude.
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6.2 Command Synfax Diagram

FRQERR?
Output Carrier Frequency Error

Syntax
FRQERR?

i

elclol)e

Query Response

— number CRandLF ——>

Comment

When the modulation accuracy measurement is terminated, FRQERR command returns the
variable to the carrier frequency.
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6.2 Command Syntax Diagram

IQOFS?
Output I/Q Origin Offset

IQOFS? —{
1

'

1
.

l

Syntax

4 ’ t’ -
Q / ‘ ‘

\ ' \

N ~ \‘

Query Response

ﬂ CRandLF —>

Comment
When the modulation accuracy measurement is terminated, IQOFS command returns I/Q offset.
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6.2 Command Syntax Diagram

LNKDIR
Link Direction
{Measured signal type selection)

Syntax
CINKDIR)~—(5) (Praict /\@ U

~

’
—————
s

]

QOOOO

e e m e —g—————
. -’

Query Response

upP

C o D CRandLF —>
'l

DOWN

Parameters
UP : Selects the link from the mobile station to base station.
DN : Selects the link from the base station to mobile station.
VX : Selects the burst measurement for VOX.
PHS : Specify this parameter when PHS is selected. {JCT is also available.)
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6.2 Command Synfax Diagram

MAGERR

Output Magnitude Error

Syntax

Query Response

-——— number CRandLF [ >
Parameters
10 : When 10 burst is specified, returns the RMS average over the last 10 measurement
values.
MEAN : When the averaging is specified, returns the average.
DEV : When the averaging is specified, returns the deviation.
VAR : When the averaging is specified, returns the variance,
Comment

When the modulation accuracy measurement is terminated, MAGERR command returns the error

vector magnitude.
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6.2 Command Syniax Diagram

MEASMD
Modulation Accuracy Measurement Mode and Measure Start

(Measuring method selection)

Syntax

MEASMD )~ sp 1 va

Query Response

C o D CRandLF |—>
.. 1 Burst or Continuous Mode

.‘ 10 Bursts

Parameters

1

10 :
START:
BURST:
CONT :
PHS

Selects the 1-burst, error vector, detection mode.

Selects the 10-burst, error vector, average measurement mode.
Starts the modulation accuracy measurement.

Selects the burst waveform analysis (for PHS).

Selects the continuous waveform analysis (for PHS).

Specify this parameter when PHS is selected. (JCT is also available.)

6-20

/
[P —
. .

——————
;

I

DOOOO

.

Ly ~

Aug 7/95



R3541
MODULATION ACCURACY MEASUREMENT UNIT
INSTRUCTION MANUAL

6.2 Command Synfax Diagram

MEASOBJ
Measurement Object (PDC/NADC or PHS Selection)

Syntax

Cersons —(2)— ]

R -

Query Response

i

oflulce

. b e b
~

N\

PDC/NADC

o ' CRandLF |—>
'l

PHS

Parameters
PDC: Selects PDC/NADC mode. (JCT is also available.)
PHS : Selects PHS mode. (JCT is also available.)
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§.2 Command Syntax Diagram

PHERR
Output Phase Error

Syntax

o -'
.
‘
>
,
!
: J
@ :\Zi‘
[ -
. |
:
,
| .
|
|

N / 5 ;
Query Response
—| number — | CRandLF =
Parameters
10 : When 10 burst is specified, returns the RMS average over the last 10 measurement
values.
MEAN . When the averaging is specified, returns the average.
DEV . When the averaging is specified, returns the deviation.
VAR : When the averaging is specified, returns the variance.
Comment

When the modulation accuracy measurement is terminated, PHERR command returns the phase
to the error vector.
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6.2 Command Syntax Diagram

REGTYP

Reguration Type

(Measurement signal standard selection)

Syntax

Query Response

PDC
" CRandLF |-
NADC
Parameters
PDC : Selects PDC standard. (JCT is also available.)
NADC : Selects NADC standard.
27B . When PDC is selected, this parameter selects RCR-STD278.
27C When PDC is selected, this parameter selects RCR-STD27C.
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6.2 Command Syntax Diagram

STAT?

Output Measurement Status

Syntax

?

.

‘
.

O®O®

v

Query Response

Measuring

—~~_0 > cRandtF | >

Measurement terminates.

Measurement terminates. {(with warning message)

i

Error status

Error Codes

A/D converter detects over range.

An error is detacted in the parameter set by the spectrum analyzer.
Burst signal is not detected or there is burst width error.
Demodulation failure.

Synchronization word is not detected.

Dernodulation failure.

Modulation signal is not detected.

Modulation signal is not detected.

Synchronization word is not detected.

Trigger timing in not correct when the external trigger is specified.
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6.2 Command Syntax Diagram

12 : Phase rotation is out of range.

13 : Although the input operation to the A/D is started, the signal cannot be taken in within a
specified time period.

99 : Setting error or the condition where calculation cannot be performed is detected.

Warning Codes

100 : There is not a sufficient space to filter at the trigger point when the external trigger is
specified.

101 : Since only one word is detected when the external trigger, DOWN LINK, and SYNC
WORD are specified, the slot cannot be checked.

102 : Multiple SYNC WORDs are detected.

103 : Warnings 101 and 102 concurrently occur when the external trigger is specified.

104 : Although SYNC WORD is confirmed, the trigger is performed within the slot (when the
external trigger is specified).
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6.2 Command Syntax Diagram

SYNC?
Output SYNC word

Syntax

SYNC? .

. . . ,
' / : / C
\ . \ '

\

Query Response

‘i[ number CRandlLF —>

Comment
SYNC command returns the current synchronization word ID.
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6.2 Command Syniax Diagram

SYNCTYP
Synchronization Type
(Symbol synchronizing method selection)

Syntax
@ number [—— ] :
A E)

@)y e -

;

.. - _J
~_
Query Response
SYNC
" CRandLF §—>
AMP
Parameters
SYNC : Synchronizes using the synchronization word 1 thru 12 for PDC and 1 thru 6 for
NADC.
AMP 1 Synchronizes using amplitude.
number : Sets the synchronization word to 1 thru 12 for PDC and 1 thru 6 for NADC.
PHS :  Specify this parameter when PHS is selected. (JCT is also available.)
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6.2 Command Syntax Diagram

TRIGSLP
Trigger Slope +/-

(Trigger signal rising/falling edge selection)

*
\

Query Response

Rising Edge(+)

CRandLF }——9

1
Falling Edge(-)
Parameters
DQPSK : Sets the slope for modulation accuracy measurement.
nothing : Sets the slope for the normal measurement.
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6.2 Command Syntax Diagram

UWTYP
Unique Word Type
Syntax

UWTYP D~

~

Query Response

Parameters

" CRand LF H
18 >

32 : Selects the physical slot for control.
16 : Selects the physical slot for communication.
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6.2 Command Syntax Diagram

BITRATE?
Output Bit Rate

Syntax

Query Response

— number1 ——@— number2 CRandLF —>

Parameters
number 1 : Returns the measured bit rate value (ppm).
number 2 : Returns the measured bit rate value (Hz).

Comment

When the modulation accuracy measurement is terminated, BITRATE? command returns the
measured bit rate value.
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6.2 Command Syntax Diagram
DQPSKTMPL
Template Selection
Syntax
DQPSKTMPL (se )~ stD ) 1 ~

OOOOE

3
@@@@2@@@

/

ek

é

Query Response
(1) DQPSKTMPL?

()it () Lt () Cmin -
- level 4 {} level5 | CRandLF [—

2

(2) DQPSKTMPL STAT?

go/nogo @—{ number - CRandLF [ —-——>
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6.2 Comvmand Syntax Diagram

Parameters
STD : Uses the standard definition value as template.
USR : Uses the user definition value as template.

®
®

@ O
@ @

type ¢ Returns the type of the using template (STD:0/USR:1).

level 1t0 5 : Returns the user definition value.

go/nogo : Returns the judgment result by the template of transmission transient response
characteristic (pass:0/ail:1).

number : Returns the first range other than the template at fail by the template judgment.
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6.2 Command Synlax Diagram

DQPSKTR
Transient Response Analysis Mode

Syntax

_DQPSKTR

I

O®OOO

.
fd e ag———
’

e m e am
- .

(LT

h . t—

Query Response
NORM

CRandLF [——>

é

Q06

MAX

MIN

AVG

1st Parameters
NORM : Evaluates 1 burst anly.
MAX : Evaluates the MAX value of 10 bursts.
MIN : Evaluates the MIN value of 10 bursts.
AVG : Obtains the average of 10 bursts.

2nd Parameters
WHL : Displays the entire burst in graph.
upP : Displays the rising section of the burst in graph.
DN : Displays the falling section of the burst in graph.
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6.2 Command Synitax Diagram

JITMD
Measuring of Jitter Mode

Syntax

o <) —~CoFF D -

N

ST LT

Query Response

C o D CRandLF | >
'l

Parameters
OFF : Sets the jitter measurement mode to CS or PS maode only.
ON : Sets the jitter measurement mode to CS -> PS mode.

Comment
This function is effective only when PHS is specified.
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6.2 Command Syntax Diagram

JITNO

Number of Bursts to he Measured at Jitter Measurement

Syntax

o >

S y

Query Response

Parameters

— number CRandlF | —>

number : Sets the number of burst to be measured at jitter measurement.

6-35

@i r

s
.

QOO0

N

Oct 20/93



R3541

MODULATION ACCURACY MEASUREMENT UNIT
INSTRUCTION MANUAL

JITTER?
Output Jitter Value

Syntax

Query Response

— number1

JITTER? 0

.
L

QOOOO

Parameters

O
N

number2

CR and LF

number 1 : Returns the average of measurement jitter value.
number 2 : Returns the maximum value of deviation from the average of measurement jitter

value.
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7. Specifications

7. SPECIFICATIONS

¢ Measurement frequency range

PDC/NADC measurement (R3541A/C)

PHS measurement (R3541B/C)

R3265 (combined use) : 450kHz to 8GHz
R3271 (combined use) : 450kHz to 26.5GHz

R3265 (combined use) : 10MHz to 8GHz
R3271 (combined use) : 10MHz to 26.5GHz

& Adaptive modulation method

=/4 DQPSK, PDC, NADC, and PHS

® Measurement input level range

+30dBm to — 30dBm (R3265/3271 input)

® Measurement accuracy (rms)
Measurement range

Measurement accuracy

to 30%

R3541A/C : <0.5% 2% of measurement value (at
RBW 3MHz)

R3541B/C : <1% +2% of measurement value (at
RBW 3MHz)

® Frequency error

Measurement range

Accuracy
e Carrier leak

Measurement range

Measurement accuracy

R3541A/C : +1.4kHz (PDC/NADC)
R3541B/C : #13kHz (PHS)

Reference frequency source accuracy + 5Hz

R3541A/C : -15dBc or less (PDC)
— 20dBc or less (NADC)
R3541B/C : -15dBc or less

+ 0.5dB {not more than — 35dB)

e (Other measurement functions

Phase error (rms)

Amplitude error (rms)

Burst amplitude droop

10 burst measurement

Average function (displays average up to 50 times,
max., min., or standard deviation)
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7._Specifications

{cont’d)

e Waveform analysis functions (option | Demodulation data display

70)

Synchronization word display

'Q eye pattern display

I/Q constellation display

Amplitude (phase) display of sach symbol
Error vector amplitude display of each symbol
Phase error display

If signal spectrum (FFT) display

e Input/output specifications

10MHz reference frequency Connector BNC (rear panel)
input/output Impedance 500 (nominal)
Input range 0dBm to +10dBm
QOutput 0dBm + 3dB (at 0dBm input)
External trigger input Connector BNC (rear panel)
Impedance 10 k&) (nominal)
DC connection
Trigger level TTL level
Rising or falling edge selectable
Burst trigger output Connactor BNC (rear panel)
Qutput level TTL level (positive pulse)
IF OUT Connector BNC (rear panel)
Impedance 500 (nominal)
Cutput level approx. 1Vp.p

(21.4MHz input at — 10dBm)

® General specifications

Ambient conditions

Power requirements

Mass

External dimensions

Temperature for use
Temperature for storage

Humidity

0°C to 50°C

~20°Cto +60°C
RH 85% or less

Power supply voltage : 90V to 132V

Power consumption

Frequency

9kg or less

198V to 250V
Max. 110VA
48Hz to B6Hz

Approx. 132mm (H) x 350mm (W) X 500mm (D)
{excluding legs)
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IMPORTANT INFORMATION FOR ADVANTEST SOFTWARE

PLEASE READ CAREFULLY: This is an important notice for the soflware defined herein. Compuler programs
including any additions, modifications and updates thereof, operation manuals, and related materials provided by
Advantest (hereafter referred to as "SOFTWARE"), included in or used with hardware produced by Advantest
(hereafier referred to as "PRODUCTS").

SOFTWARE License

All rights in and to the SOFTWARE (including, but not limited to, copyright) shall be and remain vested
in Advantest. Advantest hereby grants you a license to use the SOFTWARE only on or with Advantest
PRODUCTS.

Restrictions

(1) Youmay nol use the SOFTWARE for any purpose other than for the use of the PRODUCTS.
{2) You may not copy, modify, or change, all or any part of, the SOFTWARE without permission {rom
Advantest.

(3) You may nol reverse engineer, de-compile, or disassemble, all or any part of, the SOFTWARE.

Liability

Advantest shall have no liability (1) for any PRODUCT failures, which may arise out of any misuse (misuse is
deemed to be use of the SOFTWARE for purposes other than it's intended use) of the SOFTWARE. {2} For any
dispute between you and any third party for any reason whatsoever including, but not limited to, infringement of
intellectual property rights.
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LIMITED WARRANTY

. Unless otherwise specifically agreed by Seller and Purchaser in writing, Advantest will warrant to the
Purchaser that during the Warranty Period this Product (other than consumables included in the Product) will
be free from defects in material and workmanship and shall conform to the specifications set forth in this
Operalion Manual.

. The warranty period for the Product (the "Warranty Period™) will be a period of one year commencing on the
delivery date of the Product.

. If the Product is found to be defective during the Warranty Period, Advantest will, at its option and in its sole
and absolute discretion, either (a) repair the defective Product or part or component thereof or (b) replace the
defective Product or part or component thereof, in either case at Advantest's sole cost and expense.

. This limited warranty will not apply to defects or damage to the Product or any part or component thereof
resulting from any of the following:

{a) any modifications, maintenance or repairs other than modifications, maintenance or repairs (i) performed
by Advantest or (ii) specifically recommended or authorized by Advantest and performed in accordance
with Advantest s instructions;

{(b) any improper or inadequate handling, carriage or storage of the Product by the Purchaser or any third
party (other than Advaniest or its agenls);

{c) use of the Product under operating conditions or environmenls different than those specified in Lhe
Operation Manual or recommended by Advantest, including, without limitation, {i) instances where the
Product has been subjecled to physical siress or electrical vollage exceeding the permissible range and (ii)
instances where the corrosion of electrical circuits or other deterioration was accelerated by exposure to
corrosive gases or dusty environments;

{d) use of the Producl in connection with software, inlerfaces, products or parls other than sofiware,
interfaces, products or parts supplied or recommended by Advantest;

{e) incorporation in the Product of any parts or components (i) provided by Purchaser or (i1) provided by
a third party at the request or direction of Purchaser or due lo specifications or designs supplied by
Purchaser (including, without limitation, any degradation in performance of such parts or components);

{f) Advantest’s incorporation or use of any specifications or designs supplied by Purchaser;

{g) the occurrence of an event of force majeure, including, without limitation, fire, explosion, geological
change, storm, flood, earthquake, tidal wave, lighining or acl of war; or

(h) any negligent act or omission of the Purchaser or any third party other than Advantest.

. EXCEPT TO THE EXTENT EXPRESSLY PROVIDED HEREIN, ADVANTEST HEREBY EXPRESSLY
DISCLAIMS, AND THE PURCHASER HEREBY WAIVES, ALL WARRANTIES, WHETHER EXPRESS
OR IMPLIED, STATUTORY OR OTHERWISE, INCLUDING, WITHOUT LIMITATION, (A} ANY
WARRANTY OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE AND (B)
ANY WARRANTY OR REPRESENTATION AS TO THE VALIDITY, SCOPE, EFFECTIVENESS OR
USEFULNESS OF ANY TECHNOLOGY OR ANY INVENTION.

. THE REMEDY SET FORTH HEREIN SHALL BE THE SOLE AND EXCLUSIVE REMEDY OF THE
PURCHASER FOR BREACH OF WARRANTY WITH RESPECT TQO THE PRODUCT.

. ADVANTEST WILL NOT HAVE ANY LIABILITY TO THE PURCHASER FOR ANY INDIRECT,
INCIDENTAL, SPECIAL, CONSEQUENTIAL OR PUNITIVE DAMAGES, INCLUDING,
WITHOUT LIMITATION, LOSS OF ANTICIPATED PROFITS OR REVENUES, IN ANY AND
ALL CIRCUMSTANCES, EVEN IF ADVANTEST HAS BEEN ADVISED OF THE POSSIBILITY
OF SUCH DAMAGES AND WHETHER ARISING OUT OF BREACH OF CONTRACT,
WARRANTY, TORT (INCLUDING, WITHOUT LIMITATION, NEGLIGENCE), STRICT
LIABILITY, INDEMNITY, CONTRIBUTION OR OTHERWISE. TORT (INCLUDING, WITHOUT
LIMITATION, NEGLIGENCE), STRICT LIABILITY, INDEMNITY, CONTRIBUTION OR
OTHERWISE.

. OTHER THAN THE REMEDY FOR THE BREACH OF WARRANTY SET FORTH HEREIN,
ADVANTEST SHALL NOT BE LIABLE FOR, AND HEREBY DISCLAIMS TO THE FULLEST
EXTENT PERMITTED BY LAW ANY LIABILITY FOR, DAMAGES FOR PRODUCT FAILURE
OR DEFECT, WHETHER ARISING OUT OF BREACH OF CONTRACT, TORT (INCLUDING,
WITHOUT LIMITATION, NEGLEGENCE), STRICT LIABILITY, INDEMNITY, CONTRIBUTION
OR OTHERWISE.



CUSTOMER SERVICE DESCRIPTION

In order to maintain safe and trouble-free operation of the Product and to prevent the incurrence of unnecessary
costs and expenses, Advantest recommends a regular preventive maintenance program under its maintenance
agreement.

Advantesl's maintenance agreement provides the Purchaser on-sile and oft-sile mainlenance, parts, mainlenance
machinery, regular inspections, and telephone support and will last a maximum of ten years from the date
the delivery of the Product. For specific details of the services provided under the maintenance agreement,
please conlact the nearest Advanlest office listed at the end of this Operation Manual or Advantesl s sales
representatives.

Some of the components and parts of this Product have a limited operating life (such as, elecirical and
mechanical parts, fan motors, unit power supply, etc.). Accordingly, these components and parts will have to
be replaced on a periodic basis. If the operating life of a component or part has expired and such component
or part has not been replaced, there is a possibility thal the Product will not perform properly. Additionally, if
the operating life of a component or part has expired and continued use of such component or part damages the
Product, the Product may not be repairable. Please contact the nearest Advantest oftice listed at the end of this
Operation Manual or Advantest's sales representatives lo determine the operating life of a specific component
or part, as the operating life may vary depending on various factors such as operating condition and usage
environment.



SALES & SUPPORT

Advantest Korea Co., Ltd.
22BF, Kyobo KangNam Tower,
1303-22, Seocho-Dong, Seocho-Ku, Seoul #137-070, Korea
Phone; +82-2-532-7(71
Fax: +82-2-532-7132

Advantest (Suzhou) Co., Ltd.
Shanghai Branch Office:
Bldg. 6D, NO.1188 Gumei Road, Shanghai, China 201102 P.R.C.
Phone; +86-21-6485-2725
Fax: +86-21-6485-2726
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China 100083

Phone: +86-10-8235-3377

Fax: +86-10-8235-6717

Advanlesl (Singapore) Ple. Lid.
438A Alexandra Road, #08-03/06
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Phone: +65-6274-3100
Fax: +63-6274-4055

Advanlest America, Inc.
3201 Scott Boulevard, Suite, Santa Clara, CA 95054, U.S.A
Phone: +1-408-988-7700
Fax: +1-408-987-0691

ROHDE & SCHWARZ Europe GmbH
MiihldorfstraBe 15 D-81671 Miinchen, Germany
(P.O.B. 80 14 60 D-81614 Miinchen, Germany)
Phone: +49-89-4129-13711
Fax: +49-89-4129-13723
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OFFICES

http://www.advantest.co.jp
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