Discover What's Possible™ /l n ri tSu

MX268X SerieS Measurement Software

(For MS2681A/MS2683A/MS2687B Spectrum Analyzer)

For evaluation of the digital mobile communications system in the world



The MS2681A/MS2683A/MS2687B Spectrum Analyzer has been designed to provide the optimum performance required for
evaluation of the advanced radio communication devices. They have a wide dynamic range, wide resolution bandwidth (20
MHz), and high-speed sweep (refresh rate: 20 times/s).

When measurement software is stalled in the mainframe, the analysis function of spectrum analyzer to each communication
system will be extended. In this case, more advanced analysis can be performed.

Selection guide

Communication system

Measurement software

W-CDMA

MX268101B/MX268301B/MX268701B W-CDMA Measurement software

GSM
EDGE

MX268102A/MX268302A/MX268702A GSM Measurement software

cdmaOne
CDMA2000 1X

MX268103A/MX268303A/MX268703A cdma Measurement software

CDMA2000 1xEV-DO

MX268104A/MX268304A/MX268704A 1xEV-DO Measurement software

TUADQPSK
PDC
PHS
NADC (1S-136)
STD-39/T79
STD-T61

MX268105A/MX268305A/MX268705A 1W4DQPSK Measurement software

WLAN
|IEEE802.11a/b/g
HiSWANa
HiperLAN2

MX268130A/MX268330A/MX268730A Wireless LAN Measurement software

WLAN
IEEE802.11a/b/g
HiISWANa
HiperLAN2

MX268132A/MX268332A/MX268732A Wireless LAN Measurement software Limited Version




PC card

(Flash memory)

Main frame {

* Measurement software is installed in main frame using a
memory card.

* The signal of various kinds is analyzable with the function
of the measurement software installed in main frame. The
notebook PC for analyzing a signal is unnecessary.

* Measurement software is installable in one set of a spec-
trum analyzer to three.

Signal analysis function
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W-CDMA Measurement Software
MX268101B/MX268301B/M X268701B

— Evaluation of W-CDMA transmission system with
single unit —

MX268101B/MX268301B/MX268701B W-CDMA

Measurement Software is the application software used in

the MS2681A/MS2683A/MS2687B Spectrum Analyzer.

The installation in Spectrum Analyzer main frame enables to

measure functions and performance of W-CDMA digital

mobile equipment simply.

e Measured items

Modulation analysis:
Carrier frequency, Vector error, Phase error, Magnitude
error, Code domain analysis (Code domain power, Code
domain error), Code vs. time

Amplitude measurement: Transmission power measurement

Occupied bandwidth measurement

Adjacent channel power

Spurious measurement

Demodulation data monitoring

Spectrum emission mask

CCDF measurement

IQ level measurement

-Emodulation data monitorirﬁ-

After de-spreading, up to 10 frames of demodulation data
can be evaluated.

Demadu Lation
ata

K< Demodulation Data (W-CDHAX >> Heasure : Single

#
Penodulation|
[dBa] Slot Number : 8
Filtered Power - ¢
20 -17.43 diin
Marker (CH/SF: 1/ 8)
-40 Abs. : -24.79 dia| Sl°t Yo
Rel. : -7.36 dB
-60
Cperation
-80 Trace
1 16[510t] Desod Data
+0 +1 +2 +3 +4 +6 +6 +7 +8 4B 1
0 [B77H 4884 1881 ET7E E77E 1881 8EE® 7117 CFFC 3003 Pilot

10 1DD1 E22E F33F OCCO 1221 EDDE B22B 4DD4 3AA3 C56C

Fyubol Sync.
20 D11D 2EE2 2EE2 D11D DEED 2112 E22E 1DD1 3563 Cégg on ﬁ

50 4224 BDDB 5335 ACCA 1DD1 E

10 —- - -

50 -

60 — Rotation

O e e e e e e e

Tining Offset : 0 = 256T chip =
Morker (CE/SF: 1/ 8) 0 : 10110111 01111011 SC : 00000
Input : Low Pre Anpl  : OFf ook

Ch 9600CH Level : -22.00dBn Power Cal : Off
Freq : 1920.0000004Hz Cffset : 0.00dB _ Correction : Gff 234

A setup screen is provided for the entry of required parame-
ters for modulation accuracy and code domain power mea-

surements in W-CDMA analysis. Measurement can be per-

formed after parameter setup.

Setup
< Setup Comnon Parameter (W-CDHA) >> Faraneter
I[nput
Terminal : [RF 1
Spectrun : [Normal 1
Reference Level & Offset : [ -22.00dBal [ 0.00dB1 =
Frequency
Channel & Frequency : [ 9600CH] = [ 1920.000000MHz1 i
Chamnel Spacing S0 0.200000Hz] Hodulat fon
Signal LA ¥sis
Heaswring Object : [Dowm Link 1 3
Filter : [Filteringl
[Transmitter
Synchronization Power
Scrambling Code Sync. & Number : [FNDE1 (Using SCHD 5]
Spreading Factor : [P-CPICHI = (2b6)
Channelization Codes Number 0 B
N . Occupied
Spreading Factor for DPCH : [ 641 Bandwidth
Trisger : [Free Runl Adjacent
Channel
Power
Spurious
nput  : Low Pre Aupl : Off s
ch 96 Level : -22.00dBa Power Cal : OFf puission
Freq : 1920.000000iHz Cffset : 0.00dB  Correction : Off 2

Eulation Accuracy MeasurerE-

Frequency error, modulation accuracy and code domain
analysis are performed and then results are displayed on
the screen. The measurement accuracy is 1% (typical value)
of residual vector error (rms).

HoduLation
{ Modulation Analysis (W-CDHA) >> Measure : Single :
Storage : Normal +
Trace : Non
Frequency Trace
Carrier Frequency 1 919.998 999 6 iz Format
Carrier Frequency Error 0.4 Hz =]
0.000 ppn
Wavefors Quality
Waveforn Quality Factor : 0.99843 Sterase
*
Hodulation
RHS EVH 1.63 % (rus) Scale
Peak EVH H 4.69 % Hode
Phase Error H 0.67 deg. (rms) *
Magnitude Error H 1.18 % (ras)
Origin Cffset H -35.26 dB Anslysis
Power lode
Filtered Power -17.80 dBa
SCH(Total) : -0.88 dB
P-5CH H -12.89 dB Adjust
5-SCH H -12.89 dB Range
Scrasble Code Nunber : 00000 N
Inpui : Low Pre Anpl  : OFf ook
Ch 9600CH Level : -22.00dBm Power Cal : Off
Freq : 1920.000000Hz Offset : 0.00dB _ Correction : Off 23




-:BTS Code Domain Analysis:-

Perform code domain analysis of forward link signals in
approx. 2 seconds. Code domains of IQ phase are dis-
played on the screen.

WoduTation
< Hodulation Analysis (W-CDHA) >> Heasuwre : Single fnalysis
Storage : Normal #
Trace : Code Domain
Ref: 0dB Div: 10dB Page(1/4) SF: 2b6 Trace
Format
"
Storage
Hode
*
Scale
Hode
"
Analysis
b i ] 7 63
s¢ ;00000 rker SCHCtotal): tiode
Flt Per : -17.80 dBn CCH/SF: 2/256) P-5CH : .
Frequency Error : Code Domain 5-5CH : -12.89dB
0.4 Power : -57.87 dB Adjust
PCDE : -55.66 dB Error : -62.78 dB Range
(CH/SF :229/2b6) I :+ 0.00000 . 5|
Input : Low Pre Ampl  : OFf Gk
Ch 9600CH Level : -22.00dBm Power Cal : Off
Freq : 1920.000000iHz Cffset : 0.00dB _ Correction : Off 23

-: Code vs. time :-

This function is for measuring code power of specified code
channel for each slot in the continuous slot range. It enables
to check some functions, such as power control of code
channel and compressed mode of down link (Spreading
Factor Reduction), efficiently.

Wodu Lation
< Hodulation Amalysis C(W-CDHA) >> Heasuwre : Single fnalysic
Storage : Normal #
Trace : Code vs Tine
Trace
[dBa] Slot Number : 1 Format
Filtered Pomer =]
-30 -17.76 dBa
Marker (CH/SF: 1/266)
50 dbs. : -27.74 dia| Storaee
Rel. : -9.08 dp —=F |
_10 :«
-90 Analysis
30[510t] Hode
rapy Paset1/D SF:256 |
_J a Jsslgt HEE 0000 o pesh
20 I I FIt Par : ~17.76 dbn|\greelicaosy
10 Harker (CH/SF: 2/256)
Code Domain
_g0 Power : -56.68 dB
Error : -63.45 dB Adjust
a0 » : 0.00000 Range
5 23 d1 49 47 bh 6 ]
Back
Input : Low Pre Anpl : Off
ch 960! Level : -22.00dBm Power Cal : OFf Screen
Freq : 1920.000000iHz Offset : 0.00dB  Correction : Off 23

W-CDMA Measurement Software

-: CCDF Measurement ]

It enables distribution display or cumulative distribution dis-
play of the power difference between instantaneous power
and average power.

Max. 20 MHz of filter bandwidth is able to perform multi-car-
rier measurement.

cooF
< CCDF (W-CDMA) >>
Hethod : CCDF *
Coumt.: ¢ 144000/ 1000000) Filter : bliHz
%1 Power Yeasure
Avg : -17.46dBm 37.03% Hethod
Max :  9.87dB EEEE—
10 Hin : -47.13dB
S Scale
Probability
. 10% 3.7ap L_tode |
1% 6.7dB 3
0.1% 8.6dB Display Data
0.1 0.01% 9.bdB ype
. 0.001% JUNI G Probability
0.0001% 10.0dB  #1
0.01 Harker :  0.0001%
: - Reference
Heas 10.0dB Trace
0.001
Save Trace
0001 S0LdB1
Input : Low Pre Anpl  : Off ok
Ch 9600CH Lewel : -22.00dBm Power Cal : Off
Freq : 1920.0000004Hz Offset : 0.00dB _ Correction : Off 2

-Eus Close to the Carrier Measum

Spurious close to the carrier is measured using the spec-
trum analyzer function. The PASS/FAIL result of a template
judgement is displayed on the screen.

Spurious
< spurious Emission (W-CDHA) >> Storage : Normal Emission
Spurious : Spot *
Detect . Average
Preselector : Normal Spurious
Hode
Tz Power i -17.41 dBa ”
Frequency Level Judgesent  Limit Storage
f 1= 35 840.000 000 HHz: -79.21 dBn PASS 0.00 dBn Hode
f 2= b 760.000 000 MHz: -89.36 dBn PASS 0.00 dBn ——mx——
£ 3= 7680.000 000 iiz: -89.98 dBa PASS 0.00 dBu 4
fd= HHz: dBn View
6= Mz dBn Select
f6- iz i [ Juigencnt_|
£7= Wiz dBa |
f8= iz dBa
513 - g g; alibration
f1l = Mz dBa
12 = HHz: dBn
£13 = iz dBn
fl4 = HHz: dBan Adjust
f1b = HHz: dBa Range
Total Judgement : ———— N
Inpui : Low Pre Anpl  : OFf ook
Ch 9600CH Level : -22.00dBm Power Cal : Off
Freq : 1920.0000004Hz Offset : 0.00dB _ Correction : Off 23




Specifications

Following specifications are guaranteed after optimized internal level (Range of internal receiver is automatically adjusted by
pushing Adjust Range key).
The “pre-amp on” of MS2681A and MS2683A can be set up when MS2681A-08/MS2683A-08 of an option are carried.

Model

MX268101B ‘ MX268301B MX268701B

Modulation/
frequency
measurement

Measurement
frequency range

50 MHz to 3 GHz

50 MHz to 2.3 GHz (with MS2681A-08/MS2683A-08) 50 MHz to 3 GHz

Measurement level
range

—60 to +30 dBm (average power, pre-amp off)

—80 to +10 dBm (average power, pre-amp on) 50 to +30 dBm (average power)

Carrier frequency
accuracy

Input level: >-30 dBm, at 1 code channel
+ (reference frequency accuracy + 10 Hz)

Input level : 2-30 dBm (pre-amp off), >-40 dBm (pre-amp on), at 1 code channel
+ (reference frequency accuracy + 10 Hz)

Modulation accuracy
(residual vector error)

Input level: 2-30 dBm (pre-amp off), 2-40 dBm (pre-amp on), at 1 code channel
<2.0% (rms)

Input level: 2-30 dBm, at 1 code channel
<2.0% (rms)

Origin offset
accuracy

Input level: >-30 dBm, at 1 code
channel, relative to signal with origin
offset of —30 dBc

+0.50 dB

Input level: >-30 dBm (pre-amp off), 2>-40 dBm (pre-amp on), at 1 code channel,
relative to signal with origin offset of —30 dBc
+0.50 dB

Waveform display

Displays the following items for 1 CH to multi-CH input signal.
Constellation display, Eye pattern display, Vector error vs. Chip no. display, Phase error vs. Chip no. display,
Amplitude error vs. Chip no. display

Code domain

Frequency range

50 MHz to 3 GHz, 50 MHz to 2.3 GHz (with MS2681A-08/MS2683A-08) 50 MHz to 3 GHz

Measurement level
range

—60 to +30 dBm (average power, pre-amp off)

—80 to +10 dBm (average power, pre-amp on) 50 to +30 dBm (average power)

Code domain
power accuracy

Input level: >-10 dBm (pre-amp off), 2>-20 dBm (pre-amp on)
+0.1 dB (code power >-10 dB)
+0.3 dB (code power >-25 dB)

Input level: >-10 dBm
+0.1 dB (code power >-10 dBc)
+0.3 dB (code power >-25 dBc)

Code domain error

Input level: >-10 dBm

Spread factor: 512 (down-link)/256 (up-link)

Residual error: <-50 dB, the input signal
does not have the origin offset

Input level: 2-10 dBm (pre-amp off), 2-20 dBm (pre-amp on)
Spread factor: 512 (down-link)/256 (up-link)
Residual error: <50 dB, the input signal does not have the origin offset

analysis Measurement accuracy: Measurement accuracy:
+0.5 dB (at error of —30 dBc), the input signal does not have the origin offset +0.5 dB (at error of =30 dBc), the input
signal does not have the origin offset
Code domain power, code domain error
Spread factor: 4 to 256 (up-link)/4 to 512 (down-link)
Display function 1Q separately displayed at up-link
Automatic spreading factor detection function available
SCH level measuring function available
Code vs. slot Measures code domain power for each slot of specified code channel up to 150 slots (applicable to compressed mode of
measurement down link)
Frequency range 50 MHz to 3 GHz, 50 MHz to 2.3 GHz (with MS2681A-08/MS2683A-08) 50 MHz to 3 GHz
Measurement level | —60 to +30 dBm (average power)f pre-amp off 50 to +30 dBm (average power)
range —80 to +10 dBm (average power): pre-amp on
Tx power —20 to +30 dBm (average power): pre-amp off N
measurement range | —20 to +10 dBm (average power): pre-amp on 20 to +30 dBm (average power)
Tx power measure- . .
ment accuracy +2.0 dB (Typical) +2.0 dB (Typical)
Amplitude Power Input level: >-10 dBm (pre-amp off), 2>-20 dBm (pre-amp on), Input level: >-10 dBm,
measurement B unchanged reference level setup
measurement unchanged reference level setup after range adjustment ft diust t
linearity +0.20 dB (0 to —40 dB) alter range ajustmen
- +0.20 dB (0 to —30 dB)
z:i[isglectlon Enables the measurement of the value of the power passed through the RRC (a = 0.22)
Transmitter power
control measurement | Displays relative power for each slot of maximum 150 slots. Pass/Fail judgment function available.
function
E;:gt:-cljr:neasurmg Measures the time difference between preamble RACH signal and message RACH signal
Frequency range 50 MHz to 3 GHz
Occupied Measurement level | —60 to +30 dBm (average power)f pre-amp off —50 to +30 dBm (average power)
bandwidth range —80 to +10 dBm (average power): pre-amp on
measurement| Measurement Sweep method: After measuring the signal with the sweep type spectrum analyzer, performs calculation and displays the result.
method FFT Method: After analyzing the signal with FFT, performs calculation and displays the result.
Frequency range 50 MHz to 3 GHz, 50 MHz to 2.3 GHz (with MS2681A-08/MS2683A-08) 50 MHz to 3 GHz
Input level range —10 to +30 dBm (average power): pre-amp off -10 to +30 dBm (average power)
Adjacent Sweep method (all): After measuring the signal with the sweep type spectrum analyzer, performs calculation and displays
channel the result.
power Measurement Sweep method (separate): After measuring adjacent channel and the channel next to the adjacent channel with the sweep
method type spectrum analyzer, performs calculation and displays the result.

Filter method: Measures power at adjacent channel and at the channel next to the adjacent channel after it passes the
built-in receive filter (RRC: a = 0.22) and displays the value.
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W-CDMA Measurement Software

Model MX268101B MX268301B MX268701B
Input level: 0 dBm, filter method, in
broad dynamic range mode
At code channel 1CH
Input level: 20 dBm, filter method, in broad dynamic range mode 5 MHz offset: =55 dBc,
At code channel 1CH 10 MHz offset: 262 dBc
5 MHz offset: 255 dBc, 10 MHz offset: 262 dBc At multiple code channel 16CH
Adjacent At multiple code channel 16CH (only with Option 08) 5 MHz offset: =55 dBc,
channel Measurement 5 MHz offset: 250 dBc,l 10 MHz offs_et: 260 dBc ) 10 MHz offset: 260 dBc
power range Input level: 210 dBm, filter method, in broad dynamic range mode Input level: >-10 dBm, filter method, in
At code channel 1CH broad dynamic range mode
5 MHz offset: 55 dBc Typical, 10 MHz offset: 62 dBc Typical At code channel 1CH
At multiple code channel 16CH 5 MHz offset: 55 dBc Typical,
5 MHz offset: 50 dBc Typical, 10 MHz offset: 60 dBc Typical 10 MHz offset: 62 dBc Typical
At multiple code channel 16CH
5 MHz offset: 50 dBc Typical,
10 MHz offset: 60 dBc Typical
Measurement 9 kHz to 3.0 GHz (except within 9 kHz to 7.8 GHz (except within 9 kHz to 12.75 GHz (except within
frequency range +50 MHz of carrier frequency) +50 MHz of carrier frequency) +50 MHz of carrier frequency
I(qgugtl)s\);erl) range 0 to +30 dBm (average power): pre-amp off 0 to +30 dBm (average power)
Sweep method:
After sweeping the designated frequency range with the spectrum analyzer, detects the peak value and displays it.
Calculates the ratio with the transmitted power value, which is the power ratio, and displays it. Detection mode should be
AVERAGE.
Spot method:
Measurement After measuring the designated frequency in time domain of the spectrum analyzer, displays the average value.
method Calculates the ratio with the transmitted power value, which is the power ratio, and displays it. Detection mode should be
AVERAGE.
Search method:
After sweeping the designated frequency range with the spectrum analyzer and detecting the peak value, measures the
Spurious frequency in time domain, and displays the average value. Calculates the ratio with the transmitted power value, which is
measurement the power ratio, and displays it. Detection mode should be AVERAGE.
Carrier frequency: 1800 to 2200 MHz
When carrier frequency is in a 2030.354 to 2200 MHz range, spurious will be generated at the frequency below.
f (spurious) = f (in) — 2030.345 MHz
279 dB (RBW: 1 kHz, 9 kHz to 150 >79 dB (RBW: 1 kHz, 9 kHz to 150 kHz)
. kHz, band 0) >79 dB (RBW: 10 kHz, 150 kHz to 30 MHz)
Measurement i;g 22 ((';EVV\\’/': llg';zH'z? '1‘;'; i‘(‘}’_éig ';';Z) 279 dB (RBW: 10 kHz, 150 kHz to 30 | 279 dB (RBW: 100 kHz, 30 MHz to 1 GHz)

range (typical)

MHz)

279 dB (RBW: 100 kHz, 30 MHz to 1
GHz)

>76 — f [GHz] dB (RBW: 1 MHz, 1 GHz
to 3.0 GHz)

MHz, band 0)

279 dB (RBW: 100 kHz, 30 MHz to 1
GHz, band 0)

>76 — f [GHz] dB (RBW: 1 MHz, 1 GHz
to 3.15 GHz, band 0)

>76 dB (RBW: 1 MHz, 3.15 GHz to 7.8
GHz, band 1)

276 - f [GHz] dB

(RBW: 1 MHz, 1 GHz to 3.15 GHz)

276 dB (RBW: 1 MHz, 3.15 GHz to 7.9 GHz)
at MS2687A

268 dB (RBW: 1 MHz, 7.9 to 12.75 GHz)

at MS2687B

274 dB (RBW: 1 MHz, 7.9 to 12.75 GHz)

Spectrum emission mask

measurement

After measuring the signal with the sweep type spectrum analyzer, performs judgment with template and displays it.

Demodulation

measurement

Maximum ten frames data of the designated code channel After De-Spreading is outputted.

Frequency range

50 MHz to 3 GHz, 50 MHz to 2.3 GHz (with MS2681A-08/MS2683A-08)

50 MHz to 3 GHz

Measurement level

—60 to +30 dBm (average power): pre-amp off

—-50 to +30 dBm (average power)

CCDF range —80 to +10 dBm (average power): pre-amp on
measurement| Measurement CCDF: Displays the cumulative distribution of the power difference between instantaneous power and average power.
method APD: Displays the distribution of the power difference between instantaneous power and average power.
Filter selection 20 MHz, 10 MHz, 5 MHz, 3 MHz, RRC: a = 0.2, RC: o = 0.22
function
Input impedance 1 MQ (parallel capacitance: <100 pF), 50 Q
With MS2681A-17/MS2683-17A
Balance input Differential voltage: 0.1 to 1 Vp-p (input terminals) —
In-phase voltage: +2.5 V(input terminals)
With MS2681A-18/MS2683A-18/MS2687B-18
Unbalance Input 0.1 to 1 Vp-p (input terminals)
Electric DC/AC coupling: Changeable
performance | Measurementitems | Modulation accuracy, code domain power, amplitude, occupied bandwidth (FFT method), IQ level
(IQ input) Modulation accuracy

measurement
residual vector error

Input level: 20.1 V (rms)

<2%(rms), DC coupling, the input signal does not have the origin offset

1Q level measurement

Measures input level of | and Q (rms, p-p)

1Q phase difference
measurement

When the CW signal is inputted to | and Q input terminals, measures and displays the phase difference between I-phase

and Q-phase signals.




GSM Measurement Software
MX268102A/M X268302A/M X268702A

— Evaluation of GSM transmission system with sin-
gle unit —

MX268102A/MX268302A/MX268702A GSM measurement
software is the application software used in the MS2681A/
MS2683A/MS2687B Spectrum Analyzer. The installation in
Spectrum Analyzer main frame enables to measure functions
and performance of GSM digital mobile equipment simply.

e Measured items
Modulation analysis, Frequency:
[Numerical result]
EVM
Phase error
Magnitude error
Origin offset
95:th Percentile
[Waveform display]
Constellation display
Trellis display (at GMSK modulation)
Eye pattern display
EVM vs. bit number display (at 8PSK modulation)
Phase error vs. bit number display
Magnitude error vs. bit number display
1Q diagram display
Amplitude measurement: Transmitted power
Output RF spectrum
Spurious measurement

i R

This screen is used to set common parameters such as
input terminal, frequency, signal modulation, and training
sequence and so on before starting an analysis. Setting
these parameters simplifies measurement operations.

Parameter Setup

Setup
K< Setup Parameter ¢GSH) >> Paraneter
Input
Terninal IR
Reference Level & Offset : [ -18.00dBnl [  0.00dB1
Frequency N
Channel & Frequency H 1CH1 = [ 890.2000001Hz1
Siggllmﬂ Spacing i 0 0.2000001Hz1 Yodulation
Yodulation : [GHSK 1 | Analysis |
Yeasuring Object : [Normal Burst 1 +
Training Sequence RF
Pattern : [TSCO I<= 0970897) Power
Trigger hd
Trigger : [Free R 1 Output
RF
Spectrum
Spurious
Pre Ampl : OFf P
Ch ICH Level : -18.00dBu Power Cal : OFf ciission
Freq :  890.2000004Hz Cffset : 0.00dB _ Correction : Off 2

-Eation analysis (Numerical E

Displays numeric results, including the frequency, phase
error, magnitude error, origin offset, and modulation accura-

cy (EVM).
Wodu Lation
< Modulation Amalysis (GSHD >> Heasure : Single Mualysis
Storage : Normal #
Trace : Non
Frequency Trace
Carrier Frequency 850.199 996 4 HHz Format
Carrier Frequency Error -0.003 6 kHz ”
0.00 ppu
Storage
Hodulation &
RHS Phase Error H 0.97 deg. (rms) *
Peak Phase Error : 1.73 des.
Hagnitude Error H 0.97 % (rms) Scale
Hode
Adjust
Range
Back
Pre Ampl : Off
th ICH Level : -18.00dBn Power Cal : Off Soreen
Freq : 830.200000ifHz Offset : 0.00dB  Correction : Off 2

-IEation analysis (Waveform d@.

The waveform (constellation, trellis, etc.) for modulation
analysis can be displayed.

Wodu Lation
< Modulation Analysis (GSM) >> Yeasure : Single '
Storage : Normal +
Trace : Constellation
Trace
Frequency : Forusat
890.189 996 4 MHz -
Frequency Error :
-0.003 6 kHz
Storage
0.00 ppn Hode
RMS Phase Error : *
0.97 deg. (rms)
Q Peak Phase Error : Scale
1.73 des. Hode
Adjust
Range
I -
Back
Pre Ampl : Off
th ICH Level : -13.00dBa Power Cal : OFf Screen
Freq : 890.200000Hz Offset : 0.00dB  Correction : Off 2
Constellation display
Wodu Lat ion
< Hodulation Analysis (GSH) >> Heasure : Single fnalysrs
Storage : Normal
360 Trace : Trellis
Frequency :
890.199 994 3 HHz
Frequency Error :
—0.0056 7 kHz
-0.01 ppn
RYS Phase Error :
0.93 deg. (rms)
0 Peak Phase Error :
deg ] 1.71 des.
*
alibration
360 5o T8 [syabol] =
Back
Pre Ampl : Off
ch ICH Level : -18.00dBn Power Cal : OFf Screen
Freq :  890.200000Hz Offset : 0.00dB _ Correction : Off 1

Trellis display



GSM Measurement Software

RF Power RF power leading display
1 1 Output
The numerical results (Tx power, Carrier Off power, Power < output BF Spectrun (GSH> 5> Meoswe : Single o e
H H H H Storage : Normal
flatness) are displayed. Moreover, it is possible to display Hethod : Migh Speed
“ S LY H "o H ” [ H . . . .
the waveform of a “slot”, “ON-portion”, “leading”, and “trail- Offset Frea.  Hodulstion Switching Transients
! p ! g, 00004z -13.35dBa -6.29dBn "
Nindow Lower Uppe! Lower Upper
< BF Power (GSH) »> leasure : Sinsle £ 01000 4 Ll 8668 1143 -1 66da | StoraEs
Storage : Normal £ 0.200MFz -53.59d8 -5.34dB  -32.38dBn  -97.06dBa —tode |
£ 0.950Mz -41.46d8  -41.90dB  —44.50dBu  -44.75dBa w
[dB1 Norusal Template : NB at GHSK(Standard) Slot £ 0.400MHz  -71.39dB -68.07dB -71 .86dBn -69 .81dBn
Tz Power : £ 0.600Mz —72.78dB  -72.71dB  —77.39dBm  -78.62dBn Unit
o 404.6 W -3.93dBn £ 0.800Mz -75.58dB -75.62dB  -80.75dBm  -80.32dBn
Carrier Sff Poger : £ 1.000MEz 76,2648  —72.63dE  -82.36dBm  -81.30dBm =
“10 68.00 »W  -12.37dBa| o portion £ 1.200MHz -77.7I1dB  -80.56dB  -82.1idBm  —79.84dBu
On/Cff Ratio : £ 1.400Mz -77.00dB  -78.58dB  -82.20dBn  -83.52dBa [\ ;..o
-20 8.43d8 £10 1.600Mz —77.76dB  -77.10dB  -82.86dBm  -82.73dBn
Power Flatness £11 = 1.800Mz -74.78dB  -73.78d8  -83.98dBm  -84.55dBn
-30 MAX Power: 0.22dB
MIN Power: -0.22dB Frame
-40 Adjust
Ra
-50 Z5°
60 [— Leading
Back
s Pre Anpl : Off
0 b ICH Level : -13.00dBa Power Cal : OFf screen
-80 . Freq :  890.200000MHz Offset : 0.00dB  Correction : Off
Trailing
90 57 On : Pass OFF : Fail 172 [syubol]
turn
Pre dapl  : Off re
w - OF el 15,00 bowertal | OFF RF Power spectrum
Freg : 800.200000Hz Offset :  0.00dB _Correction : Off
ing " . . .
Spurious emission
Three kinds of measurement modes (spot, search, and
Window
< RF Power (GSH) >> He: : Singl « ; ” «
ower e e e sweep) are used, and “frequency of spurious” and a “level of
| Yermal Teaplate : VB at GESKCStamiard Slot spurious” are measured. Simultaneously, “RBW”, “VBW" and
OWEr
404.6 yH  -3.93dBn o
Carrier Off Pomer : < Spurious Emission (GSH) >> Enission
1.0 Oigoglf’ ;Ilgt' ’fz-m‘m“ on Portion Spurious : Spot *
1o : Detect  : Average
8.43dB Spurious
0.5] Power Flatness Hode
HAX Power: 0.92dB R —
HIX Poger: —0.22dB | Frame T Power ¢ 7986 dba -
0.0 Frequency Lewel RBW VBN SWT Sgtg{
£1= 1°780.400 000 Miz: -47.46 dBn ( 3MHz, Mz 10 ms) | ph9C
£2= 2670.600 000 Wz: -68.61 dBu ¢ 3z, aMz. 10 as) ——mt
0.5 Leading £3= 3660.800 000 WHz: -77.76 dBa ¢ 3MHz. 3iHz. 10 us) B
£4= 4451.000 000 Miz: -81.53 dBa ( 3z, 3MHz. 10 as) etup
£6= 5341.200 000 Wiz: -82.27 dBa ¢ 3MHz, 3HHz. 10 ms) Search/Sweep)
1.0 £ 6= 6231.400 000 WHz: -81.95 dBa ¢ 3MHz. 3iHz. 10 ms) | Table
s £7= 7121.600 000 Wiz: -81.86 dBa ¢ oMMz, 3z, 10 as) 0
Trailing £8= 8011.800 000 Wiz: -81.12 dBa ¢ 3MHz, 3HHz. 10 ms)
= On : Pass Off : Fail 174 [synboll oz 8 ¢ 2% 2% 10 m37 kalibration
£11 = ¢
Pre Anpl  : OFf return fa ¢
[ ICH Level : -18.00dBa Power Cal : Off £14 = ¢ Adjust
Freq : 890.200000MHz Offset : 0.00dB _ Correction : Off £15 = Range
RF power slot display N
Back
Pre Anpl : Off
Ch ICH Level : -18.00dBn Power Cal : OFf soreen
Freg : 890.200000HHz Offset :  0.00dB Correction : Off 2
Window
< RF Power (GSH> >> Yeasure : Single “ ” 1
e haele SWT" are displayed.
Normal Tenplate : NB at GHMSK(Standard) Slot
(b1 T;!nEOgEPW: - Tetwp Table
.6 pl -3. 0 Spot
0 Corrier Gff Power : < Setup Spot Table (GSM) >>
_ 58.00 »H  -12.37dBn :
10 on/Off Ratio : On Portion N
a0 8.43dD
Power Flatness
Frequenc RBY
-30 UAK bower: _3-22d3 A1 1 750.200 000 i) AN
ower: —0.22dB Frame . 00 000 Iiz] [ 3 ]
-40 000 HHz1 [ 3 Mzl
50 000 Mzl [ 3 Mzl
000 Wizl [ 3 Mzl
60 Leading 000 HHz1 [ 3 Mzl
000 Miiz] [ 3 Mzl
10 000 izl [ 3 Mzl
000 Mzl [ 3 Mzl
80 . 000 HMiIz1 [ 3 Mzl
Trailing 000 Wz [ 3 MHz]
80 5 5 - 000 Mzl [ 3 Mzl
- m : Pass Off : Fail 8 [symboll [ 3 HHz) | Manmal |
- Hz]
Pre Anpl  : OFf return b 2
[ ICH Level : -18.00dBa Power Cal : Off
Freg : 800.200000Hz Offset :  0.00dB _Correction : Off
>
RF power on-portion display Bock
Pre Anpl : Off
ch ICH level : -18.00dBn Power Cal : OFf screen
Frey : _890.200000MHz Offset :  0.00dB Correction : Off 2

Measurement result



Specifications

Following specifications are guaranteed after optimized internal level (Range of internal receiver is automatically adjusted by
pushing Adjust Range key).
The “pre-amp on” of MS2681A and MS2683A can be set up when MS2681A-08/MS2683A-08 of an option is carried.

Model MX268102A l MX268302A l MX268702A
Measurement 50 MHz to 2.7 GHz
frequency range
Measurement —40 to +30 dBm (average power within burst signal): when pre-amplifier is OFF —40 to +30 dBm (average power within
level range —60 to +10 dBm (average power within burst signal): when pre-amplifier is ON burst signal)
i . . Input level (average power within burst
. Input level (average power within burst signal): )
Caurier frequency 2p—30 dBm( (Wher? pga—amplifier is OFF), g—4()) dBm (when pre-amplifier is ON) signal): 2-30 dBm
accuracy + (reference frequency accuracy
+ (reference frequency accuracy + 10 Hz) +10 Hz)
Modulation Input level (average power within burst signal): Input level (average power within burst
accuracy 2>-30 dBm (when pre-amplifier is OFF), 2-40 dBm (when pre-amplifier is ON) signal): >-30 dBm
Modulation/ Residual phase
frequency error (GMSK <0.5 degree (rms), <2.0 degree (peak)
measurement | modulation)
Residual vector
error (8PSK <1.0%(rms)
modulation)
Constellation
Trellis display (at GMSK modulation)
Eye pattern display
Waveform display | EVM vs. bit number display (at 8PSK modulation)
Phase error vs. bit number display
Amplitude error vs. bit number display
1Q diagram display
Frequency range 50 MHz to 2.7 GHz
Measurement —40 to +30 dBm (average power within burst signal): when pre-amplifier is OFF —40 to +30 dBm (average power within
level range —60 to +10 dBm (average power within burst signal): when pre-amplifier is ON burst signal)
Tx power measure- | —10 to +30 dBm (average power within burst signal): when pre-amplifier is OFF —10 to +30 dBm (average power within
ment range —10 to +10 dBm (average power within burst signal): when pre-amplifier is ON burst signal)
Tx power measure-
ment accuracy +2.0dB
(typical)
Input level (average power within burst signal): Input level (average power within burst
Power measure- >-10 dBm (when pre-amplifier is OFF), >-20 dBm (when pre-amplifier is ON), signal): >-10 dBm, +0.2 dBm (0 to
Amplitude ment linearity +0.2 dBm (0 to —30 dB) without changing reference level setting after range —30 dB) without changing reference
measurement optimization level setting after range optimization
Ezvxf\r/vﬁs:iirr?i_er Input level (average power v_vi_thir_1 burst signal): - Ir_1put level (average power within burst
is OFF >-10 dBm (when pre-amplifier is OFF), >-20 dBm (when pre-amplifier is ON) signal): >-10 dBm
Normal mode 260 dB (compared with average power within burst signal)
measurement range
Broad dynamic Average power within burst signal: compared with 10 mV
range mode >80 dB
measurement range | Note that the measurement limit is determined depending on the average noise level: <70 dBm (50 MHz to 2.7 GHz).
Rise/fall Waveform is displayed in synchronization with the data of measured signal.
characteristics Specified line can be displayed (measured in 1 MHz bandwidth), equipped with pass/fail judging function
Frequency range 100 MHz to 2.7 GHz
Input level range —10 to +30 dBm (average power within burst signal): when pre-amplifier is OFF —10 to +30 dBm (average power within
—20 to +10 dBm (average power within burst signal): when pre-amplifier is ON burst signal)
Modulation mea- At CW signal input
Output RF surement range >60 dB (=200 kHz offset)
spectrum (spectrum due to 268 dB (=250 kHz offset)
modulation) (<1.8 MHz offset is RBW: 30 kHz, 1.8 MHz offset is RBW: 100 kHz)
e g ALCW sl
(Switching transient) 263 dB (=400 kHz offset)
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GSM Measurement Software

Model

MX268102A

MX268302A

MX268702A

Frequency range

100 kHz to 3.0 GHz, except for the
range within carrier frequency +50 MHz

100 kHz to 7.8 GHz, except for the
range within carrier frequency +50 MHz

100 kHz to 12.75 GHz, except for the
range within carrier frequency 50 MHz

Input level range
(transmitted power)

0 to +30 dBm (average power of burst signal)

0 to +30 dBm (average power within
burst signal)

Sweep method:

After sweeping the designated frequency range with the spectrum analyzer, detects the peak value and displays it.
Calculates the ratio with the transmitted power value, which is the power ratio, and displays it. Detection mode should be

AVERAGE.
Spot method:

Measurement After measuring the designated frequency in time domain of the spectrum analyzer, displays the average value.
method Calculates the ratio with the transmitted power value, which is the power ratio, and displays it. Detection mode should be
AVERAGE.
Search method:
After sweeping the designated frequency range with the spectrum analyzer and detecting the peak value, measures the
frequency in time domain, and displays the average value. Calculates the ratio with the transmitted power value, which is
the power ratio, and displays it. Detection mode should be AVERAGE.
Spurious Carrier frequency: 800 MHz to 1 GHz and 1.8 to 2 GHz
measurement 272 dB (RBW: 10 kHz, 100 kHz to
50 MHz, Band 0)
272 dB (RBW: 10 kHz, 100 kHz to 50 272 dB (RBW: 100 kHz, 50 to 500
MHz, Band 0) MHz, Band 0)
272 dB (RBW: 100 kHz, 50 to 500 266 — f [GHz] dB (RBW: 3 MHz, 500
=272 dB (RBW: 10 kHz, 100 kHz to 50 MHz, Band 0) MHz to 3.15 GHz, Band 0, except for
MHz) At normal mode harmonic frequency)
Measurement 272 dB (RBW: 100 kHz, 50 to 500 266 — f [GHz] dB (RBW: 3 MHz, 500 266 dB (RBW: 3 MHz, 3.15t0 7.9
range (typical) MHz) MHz to 3.15 GHz, Band 0, except for GHz, Band 1)
266 — f [GHz] dB (RBW: 3 MHz, 500 harmonic frequency) With MS2687B-22
MHz to 3 GHz, except for harmonic >66 dB (RBW: 3 MHz, 3.15 to 7.8 GHz,| =66 — f [GHz] dB (RBW: 3 MHz, 500
frequency) Band 1) MHz to 3.15 GHz, Band 0, except for
With MS2683A-03, at spurious mode harmonic frequency)
>66 dB (RBW: 3 MHz, 1.6 to 7.8 GHz, >66 dB (RBW: 3 MHz, 3.15to 7.9
Band 1) GHz,Band 1: n=1)
265 dB (RBW: 3 MHz, 7.9 to 12.75
GHz, Band 1: n = 2)
Input method With Option 17 and option 18. With Option 18
Selectable between balanced and unbalanced Unbalanced
Input impedance Selectable between 1 MQ (parallel capacity <100 pF) and 50 Q
Input level range W.Ith Opt_lon 7. ) B
balance input Differential voltage range: 0.1 to 1 Vp-p (at input terminal) -
In-phase voltage range: +2.5 V (at input terminal)
) ) With option 18.
Electric Input level range With option 18. . . 0.1 to 1 Vp-p (at input terminal)
0.1 to 1 Vp-p (at input terminal) .
performance | unbalance Input Changeable between DC connection and AC connection Changeable between DC connection
(IQ input) 9 and AC connection

Measurement items

Modulation accuracy, amplitude, 1Q level

Modulation Input level: 0.1 V (rms), at ambient temperature 18° to 28 °C

accuracy Modulation accuracy residual vector error (at GMSK modulation) : <0.5 degree (rms), DC connection

measurement Residual EVM (at 8PSK modulation) : <1.0% (rms), DC connection

1Q level . .

measurement Measures input voltage (rms value and p-p value) of | and Q, and displays them.

1Q phase difference | When CW signal is input to each input terminal of | and Q, measures the phase difference between | phase signal and Q
measurement phase signal and displays it.
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cdma Measurement Software
M X268103A/M X268303A/M X268703A

— Evaluation of CDMA2000 1X transmission system
with one tester —

MX268103A/MX268303A/MX268703A cdma Measurement
Software is the application software used in the MS2681A/
MS2683A/MS2687B Spectrum Analyzer. The installation of
MX268103A/MX268303A/MX268703A enables evaluation of
base station or mobile transmitters conforming to the
cdmaOne and CDMA2000 1X standards.

e Measured items

Modulation analysis:
Carrier frequency, vector error, phase error, magnitude
error

Code domain analysis:
Code domain power, code domain timing offset, code
domain phase offset

Amplitude measurement: Transmission power

Spurious close to the carrier measurement

Spurious measurement

Occupied bandwidth measurement

IQ level measurement

mlation Accuracy Measure?e!

Frequency error, modulation accuracy and code domain
analysis are performed and then results are displayed on
the screen. The measurement accuracy is 1% (typical value)
of residual vector error (rms).

<< Hodulation Amalysis (cdma) >> Heasure : Contimuous
Storage : Hormal
Trace : Non
Frequency
Carrier Frequency H 887.649 976 7 Mz
Carrier Frequency Error : -23.3 Bz -0.026 ppm
Wavefors Quality

P wulti-code © 0.89026 Storase

Hode

Hodulation
RS & Peak EVH 8 0.94 ¥ (ras)
Phase Error 8 0.37 deg. (ras)

ifagnitude Error H 0.69 % (rms)
Origin Offset(CFT> .78 dB

Code Domain Total Average Hax
Active CH ¢ 8CH) : 0.00 dB -9.65 dB -6.89 dB

Imactive CH : -91.83 dB —49.23 dB —47.12 dB

Tz Power & Pilot.Sync CH: -0.39 dBm -6.99 dB -13.82 dB
Analy Start: OPHchip Amaly Lensth: 640PNchip

1092CH Level : -6.00dBm Power Cal : Off
887660000z Offset : 0.00dB__Correction : Off

-: Parameter Setup :-

A setup screen is provided for the entry of required parame-
ters for modulation accuracy and code domain power mea-
surements in cdmaOne or CDMA2000 1X analysis.
Measurement can be performed after parameter setup.

Paraneter

< Setup Comnon Parameter (cdua) >>

Input
Terainal : [RF 1
Reference Lewel & Cffset : [ -6.00dBul [  0.00dB1

Frequency
Chamnel & Frequency : [ 1092CH] = [ 887.6500001Hz1 n
Channel Spacing ;[ 1.250000M1z] fiodnlaLfon

Sisnal
Heasuring Object : [Forward(RC1-2)1 (Continuous)

Filter FIF i1 ter+EQ)]

Trisger : [Free Bun 1

RF
Power

N

Occupied
Bandwidth
Spurious
close to the
Carrier

Spurious
Enmission

1092CH  Level : -6.00dBmn Power Cal : Off
387.6600001Hz Cffset : 0.00dB __Correction : Off [T

ETS Code Domain Analysil

Only 2 seconds are required for code domain analysis of
CDMA2000 1X signals, RC™ through RC5 can be measured.
Spreading factor of each code is automatically detected and
displayed on the screen.

O Radio Configuration

< Hodulation Amalysis (cdna) >> Heasure

28 1 Storase

Pilot Channel Kol

Code Domain Power :

Code Number : 11
Code Domain

Power : -10.26 dB
» : 0.09410
Time : 2 ns
Phase : -0.004 ra

Analy Start: OPNchip Analy Length: 640PNchip Cdp Wave:Power

1092CH Level : -6.00dBn Power Cal : Off
887.6500001Hz Cffset : 0.00dB__Correction : Off

e cdmaOne is a registered trademark of the CDMA Development Group
(CDG).
CDMA2000® is a trademark of the Telecommunications Industry
Association (TIA-USA).
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-:MS Code Domain Analysis:-

Perform code domain analysis of CDMA2000 1X signals in
RC3 and RC4 in only 2 seconds. Code domains of IQ phase

are displayed on the screen.

Tiedul=tion
Fralysis

Opsration
Trace

Auto Rate
Detection

Display
Mode
Jalshi

MIEES ovsk

*

Calibration

!Esmission Power Measurer?e!

<< RF Power (cdma) >>

Heasure
Storage

: Single
: Normal

Tz Power :
Peak Tz Power :

8.238 oW
9.16 dBa

Peak/Average Ratio :
9.61 dB

1636 [PHchip]

1092CH  Lewel 00dBn Power Cal : Off
887.6500001Hz Offset : 00dB__ Correction : Off

When transmission power is measured both the value and
signal waveform are displayed on the screen.

Storage
lHode

Setup
Tenplate

Smoothing
Filter
on

Adjust
Range

Back
Screen

11 PR
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cdma Measurement Software

-@s Close to the Carrier MeastEer”

Spurious close to the carrier is measured using the spec-
trum analyzer function. The PASS/FAIL result of a template
judgement is displayed on the screen.

<< Spurious close Carrier (cdwa) >> Heasure

: Continwous
Storage : Normal
: 15-9h(Reverse. Relative)
Ref Power : -3.75 dBu
Offset Freq. vs Powmer
800 -67.99

UZ: 1.030kHz

Marker :
Offset: 0.
Power

Spectrua Analyzer
Ref :  4.00dBn
ATT :  14dB
RBY :  30KkHz#
UBW : kHz

b.00Hz Data Peints : 601 SWT : 17085
Teaplate : Pass DET : Positive Peak

1092CH

Level
887.6600001Hz Offset :

—6.00dBn Power Cal : Off
0.00dB__ Correction : Off

Hethod

000 kHz
: —12.26 dB (/ 30k)

Spur ious close
%o the Carrier
®

Heasure

*

Storage
Hode

*

Calibration

! Spurious Measurement l

A frequency table can be set up in spurious measurement to
provide a PASS/FAIL measurement result. Fifteen different
frequencies and their limit values can be entered.

<< Spurious Emission (cdma) >>

Ref Power

Frequency

T76.300
662 .950
550,600
438.250
326,800
213.550
101.200
988,850
876.500
764 . 150
10 651.800
11 539.450
12 427.100

D88 -3 -1 i 05 B0 —

000
000
000
000
000
000
000
000
000
000
000
000
000

1092CH
387.6600001Hz

Spurious : Spot
Detect : Averase

dBu

Judgenent(Relative)
Pass

Total Judgenent :

—6.00dBn Power Cal : Off
0.00dB__Correction : Off

Level
Offset :

Spurious
Enission

*

Spurious
Hode

3
View
Select

#

Calibration




Specifications

Following specifications are guaranteed after optimized internal level (Range of internal receiver is automatically adjusted by

pushing Adjust Range key).

The “pre-amp On” of MS2681A and MS2683A can be set up when MS2681A-08/MS2683A-08 of an option are carried.

Model

MX268103A \ MX268303A

|

MX268703A

Measurement
frequency range

50 MHz to 2.3 GHz

Measurement level

—40 to +30 dBm (average power within burst, pre-amp off)

—30 to +30 dBm

range —60 to +10 dBm (average power within burst, pre-amp on) (average power within burst)
) Carrier frgquency + (reference frequency accuracy + 10 Hz)
Modulation/ accuracy
frequency Modulation
measurement | accuracy (residual | <2.0%(rms)
vector error)-t
Origin offaet Relative to signal with origin offset of —30 dBc: +0.50 dB
accuracy’

Waveform display

Displays the following items for 1 CH to multi CH input signals: constellation, eye pattern, vector error vs.chip number,

phase error vs. chip number, amplitude error vs. chip number

Frequency range

50 MHz to 2.3 GHz

Measurement level
range

—40 to +30 dBm (average power within burst, pre-amp off)
—60 to +10 dBm (average power within burst, pre-amp on)

—-30 to +30 dBm
(average power within burst)

Code domain

+0.1 dB (code power: >-10 dBc),

analysis Code domain i(t).ll dBt I(codﬁfoj\-l\éeng—lo dBc), J_rO.f? d>B g%ogg power: 2-25 dBc) +0.3 dB (code power: >-25 dBc)
power accuracy nput level: >— m (pre-amp off), > m (pre-amp on) At Input level: >-10 dBm
Display function Code domain power, code domain timing offset, code domain phase offset
Frequency range 50 MHz to 2.3 GHz
Measurement level | —40 to +30 dBm (average power within burst, pre-amp off) —30 to +30 dBm
range —60 to +10 dBm (average power within burst, pre-amp on) (average power within burst)
Tx power —20 to +30 dBm (average power within burst, pre-amp off) —20 to +30 dBm
measurement o -
range —20 to +10 dBm (average power within burst, pre-amp on) (average power within burst)
Amplitude Tx power
measurement| measurement +2 dB typical
accuracy
bower +0.20 dB (0 to —40 dB) +0.20 dB (0 to -30 dB)
Input level: >-10 dBm (average power within burst, pre-amp off), Input level: >-10 dBm, unchanged
measurement L
h . >-20 dBm (average power within burst, pre-amp on), reference level setup after
linearity - :
unchanged reference level setup after range adjustment range adjustment
Burst analysis Rising/falling characteristics and on/off ratio analysis function
Frequency range 50 MHz to 2.3 GHz
Occupied Measurement level | —40 to +30 dBm (average power within burst, pre-amp off) —-30 to +30 dBm
bandwidth range —60 to +10 dBm (average power within burst, pre-amp on) (average power within burst)
measurement [ Measurement Sweep method: Sweeps signal using spectrum analyzer and calculates result
method FFT Method: Analyzes signal with FFT and calculates result

Frequency range

50 MHz to 2.3 GHz

Input level range

—10 to +30 dBm (average power within burst, pre-amp off)

—10 to +30 dBm
(average power within burst)

Sp“T"’“S close|  Measurement Calculates and displays the ratio of Tx power to the power measured by spectrum analyzer with sweep method
carrier to the method
measurement | Tx power Tx power method: Carrier power measured in 1.23 MHz bandwidth
measurement SPA method: Carrier power measured in RBW: 3 MHz, VBW: 3 kHz, detection mode: sample, frequency span: 0 Hz
Measurement At RBW: 30 kHz, VBW: 300 kHz, Detection: Positive
range® >50 dBc (900 kHz offset), 260 dBc (1.98 MHz offset)
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cdma Measurement Software

Model

MX268103A MX268303A MX268703A

Measurement
frequency range

10 MHz to 3.0 GHz (except within
+50 MHz of carrier frequency)

10 MHz to 7.8 GHz (except within
+50 MHz of carrier frequency)

10 MHz to 12.75 GHz (except within
+50 MHz of carrier frequency)

Input level range

0 to +30 dBm (average power within burst)

(Tx power)
Sweep method:
Sweeps specified frequency range using spectrum analyzer and calculates ratio of carrier power and peak value detected
during the sweep. Detection mode is average.
Spot method:
Measurement Measures average power of specified frequencies in time domain using spectrum analyzer and calculates ratio of carrier
method power and measured power of the frequencies. Detection mode is average.
Search method:
Sweeps specified frequency range using spectrum analyzer and detects frequency of peak spurious.
Measures average power of the detected frequencies in time domain using spectrum analyzer and calculates ratio of car-
rier power and the measured power for the frequencies. Detection mode is Average.
TX Dower Tx power method: Carrier power measured in 1.23 MHz bandwidth
Spurious powe t SPA method: Carrier power measured in RBW: 3 MHz, VBW: 3 kHz, detection mode: sample, frequency
measurement | Measuremen Span: 0 Hz
Carrier frequency: 800 to 1000 MHz/1.8 to 2.2 GHz, referential value of power ratio in Tx power.
When carrier frequency is in a 2030.354 to 2200 MHz range, spurious will be generated at the frequency below.
f (spurious) = f (input) — 2030.345 MHz
>79 dB (RBW: 10 kHz, 10 MHz to 30
{\(")HIZ)GEZ)Q dB (RBW: 100 kHz, 30 MHz | 79 45 (RBW: 10 kHz, 10 to 30 MH2),
Measurement >79 dB (RBW: 10 kHz, 10 to 30 MHz), | Normal mode: igf) (RBW: 100 kHz, 30 MHz to
. >79 dB (RBW: 100 kHz, 30 MHz to 1 276 — f [GHz] dB (RBW: 1 MHz, 1 to
range (typical) GHz) ( 315 GI‘EZ b;nd 0() >76 dB (RBW: 276 — f [GHz] dB (RBW: 1 MHz, 1 to
Normal mode: 1.MHZ 3 ’15 to7 BYG_HZ band 1) . 8.15 GHz, band 0)
276 — f [GHz] dB (RBW: 1 MHz, 1 to Spurious mode (Can be set when E;gdd?)(RBW: 1 MHz, 3.151t0 7.9 GHz,
3 GHz) MS_2683A-03‘ option is installed in the >74 dB (RBW: 1 MHz, 7.9 to 12.75
main frame.): GHz, band 2)
>76 dB (RBW: 1 MHz, 1.6 to 7.8 GHz, ’
band 2)
Input impedance 1 MQ (parallel capacitance: <100 pF), 50 Q
. Differential voltage: 0.1 to 1 Vp-p
Balance input In-phase voltage: 2.5 V -
0.1to 1 Vp-p
Unbalance Input DC/AC coupling: Changeable
Electric Measurement items | Modulation accuracy, code domain power, amplitude, occupied bandwidth (FFT method), IQ level
performance | Modulation
(IQ input)™ accuracy <2% (rms) DC coupling, input level: 0.1 V (rms)
measurement
1Q level .
measurement Measures input level of | and Q (rms, p-p)
1Q phase difference| When the CW signal is inputted to | and Q input terminals, measures and displays the phase difference between I- and
measurement Q-phase signals.

[ [MS26878B] Input level: >-30 dBm, at 1 code channel

[MS2681A/MS2683A] Input level >-30 dBm (pre-amp off), >—40 dBm (pre-amp on), at 1 code channel
[2 [MS26878B] Input level (average power within burst): >0 dBm

[MS2681A/MS2683A] Input level (average power within burst): 20 dBm(pre-amp off)
[B Specifications of electric performance are applied when the following option is mounted.

[MS2681A] MS2681A-17, MS2681A-18

[MS2683A] MS2683A-17, MS2683A-18

[MS2687B] MS2687B-18
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CDMAZ2000 1xEV-DO Measurement Software
MX268104A/MX268304A/M X268704A

— Evaluation of CDMA2000 1X transmission system

with single unit —
MX268104A/MX268304A/MX268704A CDMA2000 1xEV-DO
Measurement Software is the application software used in
the MS2681A/MS2683A/MS2687B Spectrum Analyzer. The
installation in MX268104A/MX268304A/MX268704A enables
evaluation of base station or mobile transmitters conforming
to the 3GPP2C.S0024 standards.

e Measured items

Modulation analysis:
Carrier frequency, Vector error, Phase error, Magnitude
error

Code domain analysis:
Code domain power, Code domain timing offset, Code
domain phase offset

Amplitude measurement:
Transmission power measurement

Spurious close to the carrier measurement

Spurious measurement

Occupied bandwidth measurement

IQ level measurement

CCDF measurement

Eulation Accuracy MeasurerE-

Frequency error, modulation accuracy and code domain
analysis are performed and then results are displayed on
the screen. The measurement accuracy is 1% (typical value)
of residual vector error (rms).

WoduLation

< Hodulation Analysis (1xEV-DO) >> Heasure : Single fnalysis
Storase : Normal *
Trace : Nom(Owerall)

Frequency Trace
Carrier Frequency 887.649 977 1 Mz Format
Carrier Frequency Error : -22.9 Hz -0.026 o2

Waveforn Quality
P overatict . 0.89977 Sterase
2 overall-2 H 0.98616 =
ppilot : 0.99963 *

Hodulation

Hodulation(Owverall) Type
RHMS & Peak EVH : 0.88 % (rms) 2.2T % ”
Phase Error : 0.35 deg. (rms)

Hagnitude Error : 0.63 % (rms) N
origin Offset(CFT) . -36.13 dB Analysis
Hode
Tx Power : -0.11 dBn
Adjust
Range
Analysis Start : OPNchip (Slot 0) N
Analysis Length : 2048PHchip ¢ 1Slots) Back
th 1092CH  Level : -6.00dBu Power Cal : Off Screen
Freq : 887.660000Hz Offset : 0.00dB _ Correction : Off 2

A setup screen is provided for the entry of required parame-
ters for modulation accuracy and code domain power mea-
surements in CDMA2000 1xXEV-DO analysis. Measurement
can be performed after parameter setup.

Setup
K< Setup Common Parameter (1=EV-DO) >> Faraneter
Input
Terminal : [RF 1
Reference Level & Cffset : [ -6.00dBn]l [  0.00dB1
Frequency -
Channel & Frequency : [ 1092CH] = [ 887.65600001Hz1 N
Chamnel Spacing S0 1.250000MHz] o o
Sigmal hd
Filter BRI i1ter+EQ)]
leasuring Chject : [Forward Link]l RF
5lot Type : [Activel Power
Hodulation Type : [Auto 1 |
Preamble Length B futol
B B Occupied
Synchronization ]
offset Index (PN Offset) [ 01 = 64 Pichip | Bandwidth |
Spurious
lose to the|
Trigger : [Free Run 1 Carrier
Spl_]rigus
Ch 1092CH  Level : -6.00dBn Power Cal : OFf Enission
Freq : 887.660000iHz Cffset : 0.00dB  Correction : Off 2

-: Constellation Display :-

Auto setup is available for modulation system and preamble
length setup, simplifying operations by automated detection.

Malysis
K< Hodulation Amalysis (1zEV-DO) >> Heasure : Continwous tode
Storage : Normal +
Trace : Constellation(Syn.)
Analysis
Frequency : Start
887.649 078 b HHz N
- - - ” Frequency Erg(ln-s:Hz
o' 08 Analysis
0.024 pen | “engin
N . . . EVH (RHS) :  1.83 | +
(Peak): 4.68 %
Q . Phase Error : Trace
0.74 deg. (rms) Slot
. Hagnitude Error :
= * * * 1.29 % (ras)
Origin Offset(CFT) :
-83.67
- * M * Marker : Code 15
95.00 PNchip|
Iy : 0.3237
@ : 0.3306
I
Analysis Start : OPNchip (Slot 0)
Anmalysis Lensth : 2048PHchip ¢ 1Slots) return
Ch 1092CH Level : -6.00dBn Power Cal : Off
Freq : 887.6600001fHz Cffset : 0.00dB__ Correction : Off

« CDMA2000° is a registered trademark of the Telecommunications
Industry Association (TIA-USA).



-:BTS Code Domain Analysis:-

Perform code domain analysis of forward link signals in
approx. 2 seconds. Code domains of IQ phase are dis-

played on the screen.

< Modulation Analysis (1zEU-DO) >> Measure
Storage
Trace
[dB1 [dB1
-10 -10
-20 -20
L
-30 -30
-40 -40
-50 -60
-60 -60
=70 =70
-80 -80
1 3 1
1 Q
Analysis Start - OPNchip (Slot 0)
Analysis Length : 2048PNchip ¢ 1Slots)
Ch 1092CH  Level : -6.00dBm
Freg : 887.650000MHz Offset : 0.00dB

: Single
: Normal
: Code Donain(HACY

Frequency Error :
-20.2 Hz

0.99582
0.98513

Ppilot : 0.99968
Harker Q
Code Number : 34
Code Domain
Poger : -6.99 dB
P : 0.20009
Power Cal : Off
Correction : Off

Hodu Lation
Analysis

#*
Trace
Format
*
Storage
Hode
#

Hodulation
Type

¢

Analysis
Hode

Adjust
Range

Back
Screen

2

-Eansmission Power MeasuremE'-

When transmission power is measured both the value and
signal waveform are displayed on the screen.

< BF Power (1zEV-DO) >> Heasure

Storage

Forward Link(Idle Slot)

i W

-100

ki

Slot Template :

Analysis Start OPHchip (Slot 0
1092CH  Level

: -8.00dBm
887.6500008z Offset :

0.00dB

Ch
Freq :

: Continuous
: Nornal

Hean Qutput Power :
848.8 4
-0.71 dBm

Power Flatness

Hax : 5.568 dBn
6.29 dB

-82.83 dBn

-32.11 dB

Carrier Off Power :
2.279 nf

Hin :

-56.42 dBn
-55.71 dB

2148 [PHchipl

: Off
Off

Power Cal
Correction :

BF Pouer

Window

Storage
Hode

Smoothing
Filter

N off

Adjust
Range

Back
Screen

2
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-:MS Code Domain Analysis]

Perform code domain analysis of reverse link signals in
approx. 2 seconds. Code domains of IQ phase are dis-
played on the screen.

Wodu Lat ion
< Hodulation Analysis (1xEV-D0) >> Heasure : Single Analysis
Storage : Normal *
Trace : Code Domain
[dB1 [dB1 Trace
Tz Power Format
-10 -10 0.6l dla
Frequency Error :
-20.2 Hz
20 20| Pilot Output Power : | Storase
-14.44 dBn
-30 -30 BRI/Pilot : -0.01 dB
DRC/Pilot :  0.00 dB
-40 -40 ACK/Pilot :  0.00 dB
Data/Pilot: 13.26 dB
50 50 P overall 99884 =
- - . Analysis
60 60 Mgl_‘kzr a: 0 oo
ignal : Off
~70 ~10 Walsh Length : 186
Code Nusber : 0
-80 -80 Code Domain Ad just
15 0 16 Power : -54.756 dB Range
I a P : 0.00000 =
Analysis Start - OPNchip (Slot 0)
Analysis Length : 2048PNchip ¢ 1Slots) B
ack
Ch : 1092CH  Level : -12.00dBn Power Cal : OFf Screen
Freq : 887.650000iz Offset : 0.00dB _ Correction : Off 2

-Eus Close to the Carrier Measum

Spurious close to the carrier is measured using the spec-
trum analyzer function. The PASS/FAIL result of a template
judgement is displayed on the screen.

Spurious oloss
< Spurious close Carrier (1xEV-D0) >Heasure : Single to the Carrier
Storage : Normal
Template: 1§-95(Reverse, Relative)
[dB1
“10 Ref Power :
-2.28 dBn i
-20 Hufi
TSR0 s -mham ap | Storase
-30 - Hode
l \ -0.900 Mz : -68.75 dB
10 0.900 HHz : -67.41 dB *
J \ 1.980 MHz : -81.46 dB
5 ——— e Unit
| ’ \ ‘ Harker :
60 offset 0.000 kiiz S
J \ Power -11.25 dB
=10 ’lw N alibration
4 | Spectrun Analyzer
80 L Ref :  4.00dBn
_go [ Wl ATT : 14dB
Teapldte : Hass RBW 30kHz# Adjust
100 UBY : 3kHz Range
Span : 5.004Hz Data Points : 601 SWT 170ns 5|
DET : Positive Peak
Back
Ch 1092cH  Level : -6.00dBm Power Cal : OFf Screen
Freq :  887.650000MHz Offset :  0.00dB Correction : OFf 2




Specifications

Following specifications are guaranteed after optimized internal level (Range of internal receiver is automatically adjusted by

pushing Adjust Range key).

“Pre-amp on” can be set when MS2681A-08/MS2683A-08 option is installed in the main frame.

Model

MX268104A ‘ MX268304A ‘ MX268704A

Measurement
frequency range

50 MHz to 2.3 GHz

Measurement level
range

—30 to +30 dBm
(average power within burst)

—40 to +30 dBm (average power within burst, pre-amp off)
—60 to +10 dBm (average power within burst, pre-amp on)

Carrier frequency
accuracy

Input level:
2-30 dBm, at 1 code channel
+ (reference frequency accuracy + 10 Hz)

Input level: >-30 dBm (pre-amp off), 2>-40 dBm (pre-amp on), at 1 code channel
+ (reference frequency accuracy + 10 Hz)

Modulation
accuracy (residual

Input level:

Input level: >-30 dBm (pre-amp off), 2>-40 dBm (pre-amp on), at 1 code channel >-30 dBm, at 1 code channel

Waveform display

¢ 0,
Modulation/ | ¢ arror) <2.0% (rms) <2.0% (rms)
frequency Input level: >-30 dBm, at 1 code
measurement L - . - CE ’
Origin offset Input level: >: 39 dBm (pre amp off)‘, 2 40 dBm (pre-amp on), at 1 code channel, channel, relative to signal with
relative to signal with origin offset of —30 dBc .
accuracy +0.50 dB origin offset of —30 dBc
- +0.50 dB
Forward link

Displays the following items for each or entire domain of DATA, MAC and Pilot:
Constellation, Eye pattern, Vector error vs. chip number, Phase error vs. chip number, Amplitude error vs. chip number
Displays the symbol constellation of DATA domain
Reverse link
Displays the following items for 1CH to multi CH input signals:
Constellation, Eye pattern, Vector error vs.chip number, Phase error vs. chip number, Amplitude error vs. chip number

Frequency range

50 MHz to 2.3 GHz

Measurement level
range

-30 to +30 dBm
(average power within burst)

—40 to +30 dBm (average power within burst, pre-amp off)
—60 to +10 dBm (average power within burst, pre-amp on)

Code domain

Code domain | PoWer accuracy

Input level: >-10 dBm (pre-amp off), 2>-20 dBm (pre-amp on)
+0.2 dB (code power >-10 dB)
+0.4 dB (code power >-25 dB)

Input level: >-10 dBm
+0.2 dB (code power >-10 dB)
+0.4 dB (code power >-25 dB)

analysis Analysis signal Forward link, Reverse link
Forward link
Displays the code domain power for each DATA and MAC domain:
Waveform display Code domain power for DATA domain, Spread factor: IQ separate display for fixed 16 codes
Code domain power for MAC domain, Spread factor: IQ separate display for fixed 64 codes
Reverse link: Displays the code domain power for IQ separately, Detects the following channels
Frequency range 50 MHz to 2.3 GHz
Measurement level | —40 to +30 dBm (average power within burst): pre-amp off —30 to +30 dBm
range —60 to +10 dBm (average power within burst): pre-amp on (average power within burst)
Tx power —20 to +30 dBm (average power within burst): pre-amp off —20 to +30 dBm
measurement range | —20 to +10 dBm (average power within burst): pre-amp on (average power within burst)
Amplitude Tx power
measurement| measurement +2.0 dB typical
accuracy
Power Input level: 20 dBm (pre-amp off), >-20 dBm (pre-amp on), unchanged reference Inputflevel. ZIO dBlm, unch?[nged
measurement level setup after range adjustment reterence leve setup after range
linearity +0.20 dB (0 to —40 dB) adjustment
- +0.20 dB (0 to —40 dB)
Idle slot analysis Rise/Fall characteristics and On/Off ratio analysis function are equipped.
Frequency range 50 MHz to 2.3 GHz
Occupied Measurement level | —40 to +30 dBm (average power within burst): pre-amp off —30 to +30 dBm
bandwidth range —60 to +10 dBm (average power within burst): pre-amp on (average power within burst)
measurement | Measurement Sweep method: Sweeps signal using spectrum analyzer and calculates result
method FFT Method: Analyzes signal with FFT and calculates result
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CDMA2000 1xEV-DO Measurement Software

Model

MX268104A

MX268304A

MX268704A

Frequency range

50 MHz to 2.3 GHz

Input level range

—10 to +30 dBm (average power within burst): pre-amp off

Spurious . Measurement Calculates and displays the ratio of Tx power to the power measured by spectrum analyzer with sweep method.
close carrier | method
to the Tx power Tx power method: Carrier power measured in 1.23 MHz bandwidth.
measurement| measurement SPA method: Carrier power measured in RBW: 3 MHz, VBW: 3 kHz, detection mode: sample, frequency span: 0 Hz.
Input level (average power within burst): 20 dBm (pre-amp off), RBW: 30 kHz, VBW:3 kHz, detection mode: positive
Measurement range | 750 kHz offset: 245 dBc, (at span 2 MHz)
1.98 MHz offset: 260 dBc
Measurement 10 MHz to 3.0 GHz (except within 10 MHz to 7.8 GHz (except within 10 MHz to 12.75 GHz (except within
frequency range +50 MHz of carrier frequency) +50 MHz of carrier frequency) +50 MHz of carrier frequency)
I(qzugmfrl) range 0 to +30 dBm (average power within burst): pre-amp off ?atloe:azoedp?)rvnver within burst)
Sweep method:
Sweeps specified frequency range using spectrum analyzer and calculates ratio of carrier power and peak value detected
during the sweep. Detection mode is average.
Spot method:
Measurement Measures average power of specified frequencies in time domain using spectrum. Analyzer and calculates ratio of carrier
method power and measured power of the frequencies. Detection mode is average.
Search method:
Sweeps specified frequency range using spectrum analyzer and detects frequency of peak spurious.
Measures average power of the detected frequencies in time domain using spectrum analyzer and calculates ratio of
carrier power and the measured power for the frequencies. Detection mode is Average.
Spurious TX power Tx power method: Carrier power measured in 1.23 MHz bandwidth
measurement| measurement SPA method: Carrier power measured in RBW: 3 MHz, VBW: 3 kHz, detection mode: sample, frequency, span: 0 Hz
Carrier frequency: 800 to 1000 MHz/1.8 to 2.2 GHz, reference value of power ratio in Tx power'L,
>79 dB (RBW: 10 kHz, 10 MHz to 279 dB (RBW: 10 kHz, 10 MHz to 30
30 MHz, Band 0) MHz, Band 0)
>79 dB (RBW: 100 kHz, 30 MHz to >79 dB (RBW: 100 kHz, 30 MHz to
>79 dB 1 GHz, Band 0) 1 GHz, Band 0)
(RBW: 10 kHz, 10 MHz to 30 MHz) Normal mode: Normal mode:
Measurement >79 dB >76 — f [GHz] dB (RBW: 1 MHz, 276 — f [GHz] dB (RBW: 1 MHz,
range (typical) (RBW: 100 kHz, 30 MHz to 1 GHz) 1 GHz to 3.15 GHz, Band 0) 1 GHz to 3.15 GHz, Band 0)
Normal mode: >76 dB (RBW: 1 MHz, 3.15 GHz to >76 dB (RBW: 1 MHz, 3.15 GHz to
>76 — f [GHz] dB 7.8 GHz, Band 1) 7.9 GHz, Band 1)
(RBW: 1 MHz, 1 GHz to 3.0 GHz) With MS2683A-03 option, at spurious | at MS2687A
mode 268 dB (RBW: 1 MHz, 7.9 to 12.75 GHz)
276 dB (RBW: 1 MHz, 1.6 GHz to at MS2687B
7.8 GHz, Band 1) 274 dB (RBW: 1 MHz, 7.9 to 12.75 GHz)
Frequency range 50 MHz to 2.3 GHz
Measurement level | —60 to +30 dBm: pre-amp off _50 to +30 dBm
CCDF range —80 to +10 dBm: pre-amp on
measurement| Measurement CCDF: Displays the cumulative distribution of the power difference between instantaneous power and average power.
method APD: Displays the distribution of the power difference between instantaneous power and average power.
Filter selection 20 MHz, 10 MHz, 5 MHz, 3 MHz, 1.23 MHz
function
Input impedance 1 MQ (parallel capacitance: <100 pF), 50 Q
With MS2681A-17/MS2683A-17
Balance input Differential voltage: 0.1 to 1 Vp-p —
In-phase voltage: +2.5 V
With MS2681A-18/MS2683A-18/MS2687B-18
Unbalance Input 0.1to 1 Vp-p
Electric DC/AC coupling: Changeable
zgff)fm?)”‘?e Measurement items | Modulation accuracy, code domain power, amplitude, occupied bandwidth (FFT method), IQ level
inpu

Modulation accuracy

Input level: 20.1 V (rms)

measurement <2% (rms), DC coupling

1Q level )

measurement Measures input level of | and Q (rms, p-p)

1Q phase difference| When the CW signal is inputted to | and Q input terminals, measures and displays the phase difference between I-phase
measurement and Q-phase signals.

[L: When carrier frequency is in a 2030.354 to 2200 MHz range, spurious will be generated at the frequency below.
f (spurious) = f (input) — 2030.345 MHz
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T4DQPSK Measurement Software
MX268105A/M X268305A/M X268705A

— Evaluation of 1wW4DQPSK transmission systems
with one tester —

The MX268105A/MX268305A/MX268705A application soft-
ware is used with the MS2681A/MS2683A/MS2687B
Spectrum Analyzer to evaluate transmission systems in con-
formance with the PDC, PHS, NADC (I1S-136) standards and
general purpose.

* Measured items

Modulation analysis:
Carrier frequency, vector error, phase error, magnitude
error

Amplitude measurement:
Transmitter power, carrier-off leakage power, rise/fall char-
acteristics

Adjacent channel power measurement

Spurious measurement

Occupied bandwidth measurement

IQ level measurement

General purpose measurement

!aulation Accuracy Measurerm

The constellation display is combined with the modulation
accuracy measurement results to monitor the residual vector
error (rms) with a high accuracy of 0.5% (PDC).

Wodu Lation
<< Hodulation Analysis (x/4DQPSK) >> Measure : Contimuous [IXL50
Storage : Oversrite *
Trace : Constellation
Trace
Frequency : Format
940.024 976 0 HHz
Frequency Error :
—0.0256 0 kHz
—0.027 ppa

#

Storage
Hode

Scale
2.03 % Hode
Origin Offset :

ol il Bit Rate

Heasure

on [FRA

Adjust
Range

Back
Screen

[z |

iICH Level : -10.00dBm Power Cal : Off
940.0250001Hz Offset : 0.00dB__Correction : Off

_ o

Analysis of PDC, PHS and NADC (IS-136) systems requires
setting of parameters for important measurement such as
modulation accuracy at this screen. Changing the symbol
rate also permits analysis of systems other than PDC, PHS
and NADC.

Parameter Setting

Paraneter

< Setup Paraneter (x/4DQPSK) >>

Input
Terainal
Reference Level & Cffset
Frequency
Channel & Frequency 2 0 ICHI = [ 940.0250001Hz1
S('ih?g]']f—?;ﬁpamg H | 01.0250001Hz1 Modulation
Toreet Systen : [PDC 1 | ey |
Heas Obj & Multi Carrier : [HS-TCH 1 [Cff] >
Syubol Rate : ( 21.0000ksyibol/s)
Analysis Start & Length : ( 2synbol) ¢ 134symbol)
Frane Length : ( 420symbol) [Full Ratel
Filter & Rolloff Factor : [Root-Nyquist1(e=0.50)
Synce Word
Pattern : [S1/57  1¢=78bB4/CE450)

+ [T
: [ -10.00dBa]l [  0.00dB1

Occupied
Bandwidth
Trigger +
Trigger : [Free Runl Adjacent

Channel
Symbol Timing Power
Symbol Tining (Normal=0.00) : [ 0.00symboll

Spurious
Enission

11 PR

icH  Level
9400260001z Sffset : 0.00dB__ Correction :

: -10.00dBn Power Cal :

!ﬁnsmitter Power MeasuremJ!

This screen displays the transmitter power and waveform.

< RF Power (x/4DQPSK) >> Heasure : Continuous
Storage : Normal

HS-TCH Tesplate : Standard Tz Pomer :
898 8,0 —0.46dBm

Yean Power (frame) :

292 4,0 —b.34dBn Storage

Carrier OFf Power : Lizils

8.008pW  -80.96dBn
Transuit
On/Off Ratio : Timing
80.50dB Oon Cff

Rise Tine : 173.95ps
Fall Time : 109.95p5

Wide Dynanic|
Ranse
on

WM Adjust
Ranse
On : Fail Off : Pass 166
[syiboll
Back
Screen

[z |

ICH Level : -10.00dBn Power Cal :
940.0250001{Hz  Sffset : 0.00dB__Correction :



-:Send Timing Measurement:-

This screen displays the PHS send timing. In addition, when
average measurement is selected, the send jitter is also dis-
played.

RF Paver
<< RF Power (x/4DAPSK) >>
Storage : Average ( 10/ 10)|

PS-TCH Tenplate : Standard Tz Power :
L .66 -11.46dBa

Hean Power (frame) :

16.73pH  -17.76dBn Storage

Carrier OFF Power : o

10.245¥  —19.90dBa

Transait

Oon/0ff Ratio : Tining
8.45d8 |l on 53

Rise Tine : 11.21ys |8 q
N . Wide Dynanic
Fall Tine : 10.34ps Range

Tining :
Jitter(+) :
-

on : Pass Off : Fail 1002
[synbol]

1CH Lewel : -16.00dBm Power Cal
1000.000000MHz  Offset : 0.00dB__ Correction :

mpied Bandwidth Measurem

The occupied bandwidth is measured with a spectrum ana-
lyzer or by FFT using DSP, and displayed.

Gooupied
<< Occupied Bandwidth (x/4DAPSK) >> HMeasure : Single Eaody ath)
Storage : Normal =
Method : FFT
Heasure
Hethod

CCC BW (89%) : 25.20 kHz p

S o Storage
Upper Linit : 12.79 kHz Hode

Lower Linit : -12.40 kiiz

Center (Upper+Lower)/2 : =
940.025 HHz

Calibration

Ch ICH Level : -10.00dBu Power Cal : Off
Freq :  940.025000§Hz Offset : 0.00dB_ Correction : Off

T/4DQPSK Measurement Software

[cent Channel Power Measurm

When measurement is performed using a spectrum analyz-
er, the adjacent channel power is measured after passage
through a built-in filter (root Nyquist). A high-speed measure-
ment method can also be selected.

i jacent
<< Adjacent Chamnel Power(x/4DOPSK)>>Heasure Chamnel Power
Storage *
Yethod i
Heasure
Hethod
Tz Power 8 —0.4b dBn o
Storage
Hode

Peak Power Lower
b0 kHz :

] -55.98 dB
100 kHz 8 —-67.93 dB

Hean Power
50 kHz "

100 khz
Calibration

Hean Power due to Hodulation
50 kHz :

100 kHz

Level : -10.00dBn Power Cal
Offset 0.00dB__ Correction :

! Spurious Measurement l

There are three methods: spot, sweep and search.
Frequency and limit value can be set maximum 15 in the
tables. The measurement results are displayed with a limit
evaluation.

Spurious
<< Spurious Emission (x/4DOPSK) >> Enl=sion
Spurious : Spot *
Detect : Average
Spurious
Hode
-0.46 dBm

Frequency Lewel
470.012 500 HHz:
1 880.050 000 HHz: o —_—
2 820.075 000 HHz: 0 3
3 T60.100 000 MHz: B View
4 700.125 000 MHz: 0 Select
5 640.150 000 MHz:
6 580.175 000 MHz: =
7 520.200 000 HHz:

Judgenent(Relative)
Pass

Fh Hh kb b R R R
D00 =1 Ui L0 b =

Calibration

h
=

12 220,325 000 MMz :
13 160.350 000 Miiz: -86.10 dBa
iz : _— dBa

Total Judsenent :

ICH Level : -10.00dBu Power Cal : Off
040.02650001Hz  Offset : 0.00dB_ Correction : Off



Specifications

Following specifications are guaranteed after optimized internal level (Range of internal receiver is automatically adjusted by

pushing Adjust Range key).
The “pre-amp On” of MS2681A and MS2683A can be set up when MS2681A-08/MS2683A-08 of an option are carried.

Model

MX268105A \ MX268305A \ MX268705A

Measurement
frequency range

50 MHz to 2.1 GHz

Measurement level

—40 to +30 dBm (average power within burst, pre-amp off) —30 to +30 dBm

range —60 to +10 dBm (average power within burst, pre-amp on) (average power within burst)
Carrier frgquency + (reference frequency accuracy + 10 Hz)
) accuracy’
Modulation/ -
Modulation .. .
frequency . Averaging: 10 times
measurement accuracy (readual <0.5% (rms) (PDC, NADC), <0.7% (rms) (PHS)
vector error)
Origin offaet Relative to signal with origin offset of —30 dBc: +0.50 dB
accuracy’
Transmission rate +1 ppm
accuracy™ -
Waveform display | Constellation, eye diagram, EVM vs. symbol No., phase error vs. symbol No., amplitude error vs. symbol No.
Frequency range 50 MHz to 2.1 GHz
Measurement level | —40 to +30 dBm (average power within burst, pre-amp off) —30 to +30 dBm
range —60 to +10 dBm (average power within burst, pre-amp on) (average power within burst)
;Zzguwrirment —10 to +30 dBm (average power w?th?n burst, pre-amp off) —-10 to +30 dBm o
range —10 to +10 dBm (average power within burst, pre-amp on) (average power within burst)
Tx power
measurement +2 dB typical
Amplitude accuracy
measurement quv;iremem Unchanged reference level setup after range adjustment
h h +0.20 dB (0 to —30 dB)
linearity
Normal mode measurement range: 265 dB (PDC, NADC), =60 dB (PHS) (Relative to average power within burst)
Carrier-off power Wide dynamic range mode measurement range:
measurement2 290 dB [measurement limits of average noise level: <80 dBm (50 MHz to 2.1 GHz)] (PDC, NADC)
280 dB [measurement limits of average noise level: <70 dBm (50 MHz to 2.1 GHz)] (PHS)
Rise/fall Display rising/falling edges while synchronizing to modulation data of signal data to be measured.
characteristics Standard line display, NO/GO judgement function
Frequency range 50 MHz to 2.1 GHz
Occupied Measurement level | —40 to +30 dBm (average power within burst, pre-amp off) —30 to +30 dBm
bandwidth range —60 to +10 dBm (average power within burst, pre-amp on) (average power within burst)
measurement [ Measurement Sweep method: Calculates and displays result after signal measured with sweep spectrum analyzer
method FFT method: Calculates and displays result after FFT
Frequency range 100 MHz to 2.1 GHz
Input level range —10 to +30 dBm (average power within burst, pre-amp off) —-10 to +30 dBm
—20 to +10 dBm (average power within burst, pre-amp on) (average power within burst)
Sweep method (all):
Calculates and displays result after signal measured with sweep spectrum analyzer
Sweep method (separate):
Adjacent Measurement Calculates and displays after measuring adjacent channel and next adjacent channel signal with sweep spectrum
channel method analyzer
power High-speed method:
measurement Calculates and displays after measuring adjacent channel and next adjacent channel power (rms) through internal
receive filter
CW signal input, at high-speed method)
Measurement PDC: 260 dB (50 kHz offset), 265 dB (100 kHz offset)
range PHS: =60 dB (600 kHz offset), 260 dB (900 kHz offset)

NADC: 230 dB (30 kHz offset), 260 dB (60 kHz offset), 65 dB (90 kHz offset)
(Adjacent channel power averaging ratio found from average power within burst and during burst on interval)
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T/4DQPSK Measurement Software

Model MX268105A MX268305A MX268705A
Measurement 10 MHz to 3.0 GHz (except within 10 MHz to 7.8 GHz (except within 10 MHz to 12.75 GHz (except within
frequency range carrier frequency +50 MHz) carrier frequency +50 MHz) carrier frequency +50 MHz)
I(q;))(urt)cls\)/g) range 0 to +30 dBm (average power within burst)

Sweep method:
Sweeps the specified range of frequency using the spectrum analyzer, and then detects and displays the peak value.
Spurious Calculates the rate for transmission power value and displays it as power rate. Waveform detection mode: average
measurement Spot method:
Measurement Measures the specified frequency with time domain from the spectrum analyzer and then displays the average value.
method Calculates the rate for transmission power value and displays it as power rate. Waveform detection mode: average
Search method:
Sweeps the specified frequency range using the spectrum analyzer to detect the peak value, then measures the frequen-
cy using the time domain to display the average value. Calculates the rate for transmission power value and displays it as
power rate. Waveform detection mode: average
Input impedance 1 MQ (parallel capacitance: <100 pF), 50 Q
) Differential voltage: 0.1 to 1 Vp-p
Balance input In-phase voltage: +2.5 V -
0.1to 1 Vp-
Unbalance Input DC/AC cozpf)ling: Changeable
) Measurement items | Modulation accuracy, amplitude, occupied bandwidth (FFT method), 1Q level
Electric g g
. Input level: 0.1 V (rms) [Temperature range: +18° to +28°C
performance | Modulation Residual vector error
(IQ input)8 accuracy esidual vecto eo 0 ) )
measurement PDC/NADC: <0.5% (rms_) [Typical, DQ coupling
PHS: <0.7% (rms) [Typical, DC coupling
1Q level . . .
measurement Level measurement: Measurement and display each I, Q input voltage (rms, p-p)
Q phase difference Phase difference between | and Q phase signals when CW signal input to | and Q input terminals
measurement

[l [MS26878B] Input level: >-30 dBm

[MS2681A/MS2683A] Input level >-30 dBm (pre-amp off), >-40 dBm (pre-amp on)

[2 [MS26878B] Input level: >-10 dBm

[MS2681A/MS2683A] Input level: >-10 dBm (pre-amp off), >-20 dBm (pre-amp on)

[B Specifications of electric performance are applied when the following option is mounted.
[MS2681A] MS2681A-17, MS2681A-18
[MS2683A] MS2683A-17, MS2683A-18

[MS2687B] MS2687B-18
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Wireless LAN Measurement Software
M X268130A/M X268330A/M X268730A

— From Development and Production to
Construction and Maintenance —

The MX268130A/MX268330A/MX268730A Wireless LAN
Measurement Software is application software used by the
MS2681A/MS2683A/MS2687B spectrum analyzer. A trans-
mission system conforming to the wireless LAN standards
can be evaluated by installing this wireless LAN measure-
ment software into the spectrum analyzer.

Features

* Conforms to the IEEE802.11a, IEEE802.11b,
IEEE802.11g (ERP-OFDM, DSSS-OFDM, ERP-
DSSS/CCK), HiISWANa and HiperLAN2 standards.

* Analyzes OFDM signals that realize high-speed data
transfer at 54 Mbps.

* Integrates a high-performance DSP, enabling high-speed
and high-accuracy measurement using the fast A/D sam-
pling (at 64 MHz). Modulation accuracy measurement can
be completed in 1 sec or less.

® Capable of measuring harmonics up to 5-time waves of
the 5-GHz band wireless LAN (IEEE802.11a, HISWANa,
HiperLAN2) in use of MS2687B.

* One-touch operation of tests on transmission characteris-
tics, including modulation analysis and spurious.

* Provides a batch measurement function which automati-
cally measures items that were individually measured
before, and displays judgement results for the specified
reference value.
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Measured items

Modulation analysis:
[[EEE802.11a, IEEE802.11g (ERP-OFDM, DSSS-OFDM),
HiSWANa, HiperLAN2]
Frequency (Carrier frequency, Carrier frequency error)
Modulation Characteristic (EVM-RMS, EVM-Peak, Phase
error-RMS)
OFDM-spectrum (Carrier leak, Spectrum flatness)
Display waveform (Constellation, EVM vs Symbol, EVM vs
Sub-carrier, Phase error vs Symbol, Spectrum flatness)

[[EEE802.11b, IEEE802.11g (ERP-DSSS/CCK)]
Frequency (Carrier frequency, Carrier frequency error)
Modulation Characteristic (EVM-RMS, EVM-Peak, Phase
error-RMS, Amplitude error-RMS, Origin offset)

Display waveform (Constellation, EVM vs Chip, Phase
error vs Chip, Eye-diagram)

Power
Average power, Maximum Power, Carrier off power, Burst
on/off ratio, Burst rising/falling time
Occupied bandwidth, Spreading bandwidth
Adjacent channel power
Spectrum mask
Spurious, Out-band leakage power
CCDF, APD
Macro function (Batch processing)
Chip clock tolerance
Symbol rate error

-:Setup Common Parameter:-

This screen is used to set common parameters such as sig-
naling system, input level, frequency, data rate and target
system before starting analysis. Setting these parameters
simplifies measurement operations.

K< Setup Common Parameter (WLAN) >> Parame ter-

Input
Terninal : [RF 1 Batch

Heasure

—6.00dBal
0.00dB1

Reference Level : 0
Offset Level B S

S

Hodulation
Analysis

Frequency

Carrier Frequency ;[ 5230.0000004Hz1

Sisnal
Target Systen + [TEEE802.11al RF
Heasuring Chject : [Burst 1 Power
Data Rate G Aibes )| =
Hodulation : [OFDH-64QAH 1
Occupied
Bandwidth

Trigger : [Free Runl

N

Adjacent

Channel
Power

S

Systen : IEEE802.11a Freq
Bate : Gdllbps Level
Hod. : OFDH-640AH Offset :

Spectrua
6230, 000000HHz
~6.00dBa Hask

0.00dB Correction : Off 2




-: Modulation Analysis :-

Displays numeric results, including the frequency, execution

value and maximum value of the modulation accuracy
(EVM) and the execution value of the phase error.

< Hodulation Analysis (WLAN) >>

Heasure : Single

Hodu Lation
Rnalysis

Storage : Normal #
Trace : No Trace
Trace
Frequency Format
Carrier Frequency : B 230.000 005 7 MHz "
Carrier Frequency Error 5.7z 0.001 ppa
5 Storage
Hodulation
H (RES) 151 %  -37.65 dB tiode
EVH (Peak) b.bd % *
Phase Error (RHS) 0.75 deg.
Signal
Spectrum Setup
Carrier Leak : -81.10 dB
Flatness (Outside) Hax. : 0.18 dB (Subcarrier: 26)
in. : -0.22dB (Swcarrier: -26) o atness,
¢Inside) Max. : 0.12 dB (Subcarrier: 16)
in. -0.13 dB (Subcarrier: -16)
Adjust
Range
5 R Back
ystem : IEEE802.11a Freq 6230, 000000HHz Screen
Rate : Auto evel :  -6.00dBm
Mod :_Auto Offset : 0.00dB Correction : Off 2

-Elation Analysis: Constel@-

Displays the constellation in graph form.

< Hodulation Amalysis (WLAN) >>

HYeasure : Single

ModuLation
Analysis

Storage : Hormal #+
Trace : Constellation
Trace
Frequency : Format
R w 5 230.000 005 7 MHz "
Frequency Error :
- s 6.7 Hz
) 0.001 ppa| Storase
o ) EVH (RES) :  1.31% »«
. N -37.66dB
Q (Peak): b.b4% Signal
N . . . Phase Err.(RHS): Setup
0.75 des.
L W call l.éi% Flatness
. . . , _57.65ap [ieasurenent
Am e = -
Adjust
Range
I
Hodulation : CFDH-64QAM N
Systea : IEEES02.11a Freq 5250.000000H Tz ooack
Rate : Auko Level : -6.00dBn
Hod : duto Offset : 0.00dB Correction : Off 2
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Wireless LAN Measurement Software

odulation Analysis: Modulati
ccuracy (EVM) vs. Sub-carri

Displays the modulation accuracy (EVM) for each sub-carri-
er in graph form if a measured signal is OFDM. Graphs are
displayed on the left side, and numeric results on the right

Wodu Lation

Rate
Hod

< Hodulation Amalysis (WLAK) >> Heaswre : Simgle fnalysis
Storage : Hormal +
20 Trace : EVM vs. Sub—carrier
Trace
Frequency : Format
5 229.999 970 8 Mz~ |
Frequency Error :
—29.2 Hz
» Storage
0.006 ppn Hode
EVH (RHS) : 1.33% *
—-37.b1dB
10 (Peak): b.27T% Signal
%1 Phase Err.C(RHS): Setup
0.7 des. |
Flatness
leasuresent
' —Ty i
0 Range

Hodulation : OFDH-G40AH

Systen : IEEE802.11a Freq
: Auto Leve

26 =
Back
: 5230.000000HHz
1 -6.00dEm Soreen
Offset : 0.00dB Correction : Off 2

-Wiln Analysis: Phase Error vs. Sym

Displays the phase error for each symbol/chip in graph form.
Graphs are displayed on the left side, and numeric results

on the right side.

odulation Analysis: Modulati
curacy (EVM) vs. Symbol/Ch

Displays the modulation accuracy (EVM) for each
symbol/chip in graph form.

Wodu Lation
< Hodulation Amalysis (WLAN) >> Heasure : Single hualysis
Storage : Hormal #
20 Trace : EVM vs. Symbol
Trace
Frequency : Format
6 229.999 844 2 Miz—
Frequency Error :
-bb.8 Hz
Storage
0.011 ppa| Tode
EVH (RHS) : 1.29% *
-37.77dB
10 (Peak): 4.61% Signal
%1 Phase Err.(RHS): Setup
073 des. |
Flatness
lMeasurenent
orm—— Adjust
0 Range
1 23 =
Hodulation : OFDH-G404H [syn.1
Systen : IEEES0Z.1la Freg :  5230.000000Hz gk
Rate : Auto Level : -6.00dBa
Hod Offset : 0.00dB Correction : Off 2




ﬂation Analysis: Spectrum FI@-

Displays the spectrum flatness for each sub-carrier in graph
form [IEEE802.11a, IEEE802.11g (ERP-OFDM, DSSS-
OFDM), HiISWANa, HiperLAN2].

WoduLatron
< Hodulation Analysis C(WLAK) >> lieasure : Sinsle fnalysis
Storage : Normal #
10 Trace : Spectrum Flatness
Trace
Carrier Leak : Format
SB[
Féﬁgﬁ: ; Storage
¥ax.  0.48 dB Hode
Hin. -0.59 dB *
Inside
0 Hax. 0.31 dB Signal
[dB] Hin. -0.36 dB Setup
Flatness
Measurenent
Adjust
- Range
10 96 26 T
Hodulation : CFDH-640AM
Systen : IEEEB02.1ta Freg :  5230,000000Mz ok
Rate : Auto Level : -6.00dBn
Hod : Aubo Offset : 0.00dB Correction : Off 2

!ajulation Analysis: Eye-Diagr?u'!

Displays the eye diagrams [IEEE802.11b, IEEE802.11g
(ERP-DSSS/CCK))].

Wodu L2t ron
< Hodulation Analysis C(WLAK) >> lieasure : Sinsle fnalysis
Storage : Normal #
Trace : Eye Diagranm
Trace
Frequency : Format
2 412.000 011 | MWHz—
Frequency Error :
i1.1 Hz
I Storage
0.00b pp| Mode
EVH (RHMS) : 4.81% *
CPeak): T.26%
Phase Err.(BHS): Signal
1.86 des. Setup
Hagnitude Err.CRMS): — |
.38 %
Origin Offset :
a -b6.81
Adjust
Range
0.0 1.9 S
Hodulation : CCK-11Hbps
Systen : IEEEB02.1tb Freg :  2412,000000MHz gack
Rate : 11bps Level : -16.00dBm
Hod : CCK-11Mbps Offset : 0.00dB Correckbion : Off 2
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-: Power: Slot display :-

Displays a burst waveform of one slot. Numeric results such
as the average power and maximum instantaneous power
are also displayed.

RF Pouer

K< RF Power (WLAN) >> Heasure : Sinsle
Storage : Normal #
Trace : Slot
Heasuring Cbject: Burst Trace
[dB] Tx Power: 107.4 »¥ | Format
10 -9.68 dBaf o]
Power Flatness
0 Max :  -7.76 dba| Siorage
1.93 dB
*
-10| Carrier Off Power:

466.7 o¥ Signal
—33.32 dBn| Setup

—20| On/Off Ratio: =
23.63 dB
-30 Transient Time Unit
Ranp-on : 1.60
Rasp—dowm:  1.50 ps|
—40|
Adjust
Ranse
-20.0 954.9 5|
[ps]
5 . . Back
ystem : IEEEB02.11b Freq :  2412.000000HHz Screen
Rate : 114bps Lewel : —4.00dBn Pre Anpl : On
Hod. : CCE-1ilibps Offset : 0.00dB Correction : Off 2

! Power: Transient display l

Displays an enlarged version of the rising/falling edge of the
burst waveform of the slot. The rising/falling time is also dis-
played in the IEEE802.11b/11g. [[EEE802.11b, IEEE802.11g
(ERP-DSSS/CCK)]

RF Pover

K< RF Power (WLAN) >> Heasure : Single
Storage : Hormal +
Trace : Transient
_Heasuring Chject: Burst Trace
[dB] Tg Pomer:  107.4 »¥ | Format
10 -9.69 dBa————
Power Flatness
q Max : 1.7 dBa| Storoee
1.93 dB
"
-10| Carrier Cff Power:

465.7 o¥ Sienal
-33.32 dBn| Setup

—20 On/Off Ratio: ”
3 dB
-30 Transient Tine Unit
Ranp-on : 1.60
a0 Ranp-down: 1.60 ps|
Adjust
Range
-4.0 4.0 930.8 938.9 .|
[ps]
Back
System : IEEE802.11b Freq :  2412.000000MHz Sereen
Rate pS evel :  -4.00dBn Pre Ampl : On
Hod : CCEK-1ilbps Offset : 0.00dB Correction : Off 2




-: Occupied Bandwidth :-

Displays the occupied bandwidth, which includes 99% of the
total emission power, in graph and numeric data forms. Also,
the IEEE802.11b/11g displays the numeric data of spreading
bandwidth, which includes 90% of the total emission power.

Occup ied

< Occupied Bandwidth (WLAK) >> Heasure : Single Bandwidth
Storage : Normal
[dB1 :
0 : - oCC BW (89%) :  15.60 Wiz ~
10 : Upper Linit : 7.80 Wiz | oo
: Lower Linit :  —7.80 iz —»iodE
-20 : -
f Center (Upper+Lower)/2 :
2412.000 iz
-30 - !
[i \ oCcC BW (80%) : 10.20 Hiz =
-40 : :
H E i \ alibration
-50 : : Spectrun Analyzer
B i Ref :  -4.00dBm#
-60 : : ATT : 26dB
: : \l ; RBY : 300kHz# Adjust
70, : : UBH : 300kHz# Range
Span : 60.0MHz Data Poinmts : 1001 SWT - 500ns# .|
DET : Positive Peak
Systen : IEEES02.11h Freq :  2412.000000HHz ooack
Rate : 11lbps Level : -4.00dBn Pre Ampl : On
Yod : CCK-11Mbps Offset : 0.00dB Correction : Off 2

-: Adjacent Channel Power :-

Displays the power to second adjacent channel in wide-
range graph and numeric data forms. It is also possible to
display the power for each channel separately.

Storage Wode
< Adjacent Channel Power (WLAN)>>
Storage : Average ( 3/ 3 +
[aB1 TELEC : Indoor M¥ethod : Spectrum(All)
Storage
Hode
-10 n
-30 - """y-,,fn Average
Count
-b0
Refresh
oy W‘W Wiy, Interval
Span : 100MHz Data Poinmts : 1001 |_EveryRun=ll
Tz Power : -11.03 dBn
Spectrua Analyzer
ACLR Ref : 4.00dBn#
-40.0 HHz : -bl.hd dBm ATT : 20dB
-20.0 HHz : -41.83 dBm RBW : 300%kHz#
20.0 MHz : -42.10 dBn VBW : 300%cHz#
40.0 MHz : -b1.27 dBa SWT = 108
DET : Positive Peak
Systen : IEEES02.1la Freq :  5230.000000Hiz return
Rate : Auko Level : -6.00dBn
Hod : Auto Offset : 0.00dB Correction : Off
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-: Spectrum Mask ]

Executes pass/fail judgement using the standard line corre-
sponding to each wireless LAN system. The level difference
of the measured value or the measured level value is also
displayed with its frequency.

Spectrum
< Spectrun Mask CWLAN)S> Heasuwre : Single Hask
Storage : Normal
aB1 Template : Standard
OLJ Tx Power : -10.32 dBn
Peak Level —25.00 dBa -
0 Peak(Level) :
(PR 41,9248 _35.6801z]
10 j \ L3: 40 6648 -28.doomiz | Stprase
L2: -25.79dB -11.200MHz ———x
[ \ Li1: -26.33dB -10.960MHz B
-20 Ul: -26.70dB  10.720MHz
U2: -28.02dB  11.120MHz Unit
_30 U3: -40.09dB  27.200MHz
U4: -41.72dB  33.920MHz .
40 alibration
50 Spectrun Analyzer
Ref :  -6.00dBn#
ATT . 10dB
-60 T RO : 100kHz# Adjust
Tenpllate : Pass ‘ VBW : JOkHz# Range
0 SHT 80us —
Span : 80.04Hz Data Points : 1001 DET : Positive Peak
Systen : IEEES02.1la TFreq : 5230.000000HHz ook
Rate : Awto Level : -6.00dBn
Hod :_Auto Offset : 0.00dB Correction : Off 2

Displays the cumulative distribution for the difference
between the instantaneous value and the average value of
the power that is band-limited by a filter.

ceoF
< CCDF (WLAN) >>
Hethod : CCDF K
Count:¢ 1000000/ 1000000 Filter : biHz
%1 Pomer Heasure
Avg : -17.83dBm 30.87%[ Hethod
F— lox :  12.92dB EEEE—
10 Win : -52.72dB
. Scale
Probability
. 10% 5.1qp L_tode |
1% 8.9dB 3
0.1% 11.0dB Display Data
0.1 0.01% 12.7dB ype
" 0.001% IR Probability
0.0001% 12.9dB — #]
0.01 Worker :  0.0001%
: " Reference
] Heas : 12.9dB Trace
0.001 |
J Sawe Trace
.0001 S0LdB1
Back
Systen : IEEE802.1l1a Freq :  5230.0000004Hz Screen
Rate : Awto Level : -6.00dBn
Hod : Auto Offset : 0.00dB Correction : Off 2




__

APD

Displays the distribution for the difference between the

instantaneous value and the average value of the power that

is band-limited by a filter.

]

coOF
< CCDF CWLAN) >>
Hethod : APD #
Coumt : ¢ 1000000/  1000000) Filter : GiHz
%1 Power Heasure
Avg : -16.63dBn  0.b2% Hethod
Moz : 11.76dB EEEE—
10 Hin : -55.32dB
i1 Scale
Probability
. 0% ap Lflode
% dB 3
/f 0.1% 8.0dB [Display Datal
0.1 0.01% 9.9dB ype
- 0.001% IRl Probabil ity
J'/ 0.0001% 11.8dB 1
0.01 Harker :  0.0001%
: : Reference
Heas 11.848 Trace
0.001
Save Trace
'0001—20 0 20[dB1
=
Back
System : IEEES02.11a Freq 5230 . 000000HHz Sereen
Rate : Auto Level : -6.00dBn
Hod :_Auto Offset : 0.00dB Correction : Off 2

R

Displays the measured results for the spurious, including fre-
guency, level, judgement result (PASS/FAIL), specifications,
RBW and VBW in three sweep modes, on three separate
screens. Measured results are automatically judged and the
PASS/FAIL is displayed by presetting the Limit.

Spurious
Enission

< Spurious Emission (WLAN) >> Storage : Normal
Spurious : Sweep #
Detect  : Positive Peak
Spurious
Hode
Tx Power -10.32 dBn "
Frequency Level Judgement  Limit Storage
£ 1= 5 130.240 000 iHz: 0.000 »i/H PASS 2.60 p¥/H Mode
£2= 5 146.272 000 MHz: 0.000 J/M PASS 6.0 pW/H
£3= b 2b0.616 000 lHz: 0.000 pli/M PASS 16.0  pW/H %
f£4= 5 260.028 000 MHz: 0.000 Ji/H PASS 0.200 /4 View
fh= iHz: pH/H PNH Select
£6= iz g N
£f17= Mz pH/H L N —
f8= MHz: U M
f9= Mz i/ g . .
£10 = il M iy [falibration
fl1 = Mz : R N/
f12 = Mz pH/H PN
f13 = MHz: U M
fl4 = Mz »H/H M/ Adjust
fib = Mz pH/H PN/H Range
Total Judsement : PASS -
Back
System : IEEES02.1l1a Freq 5230 . 000000HHz
e : Auto Level : -6.00dBm Screen
Hod : Auto Offset : 0.00dB Correction : Off 23
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-Em Function (Batch ProcessE-

By presetting the judgement values, each item listed below
is batch measured and judged automatically . Measured
results are displayed on four separate screens.

Frequency accuracy,

EVM-RMS, EVM-Peak,

Phase error-RMS,

Amplitude error-RMS,

Origin offset,

Carrier leak,

Spectrum flatness (at burst signal),

TX-power,

Carrier off power (at burst signal),

On/Off ratio (at burst signal),

Burst signal rising/falling time (at burst signal),

Occupied bandwidth,

Adjacent channel power,

Spectrum mask,

Spurious (Two tables can be chosen)

Baten
K< Batch Measure (WLAN) >> Heasore
Hodulation Analysis PASS
Frequency Error H -12b.8 Hz (200000.0 Hz)> Heasure
EVHCRHS ) -37.96 dB ¢ -16.00 dB) Start
(Peak) 4.63 % (=== %) =
Phase Error 0.70 deg. ¢ 179.86 deg.) set
Carrier Leak -30.44 dB ¢ -156.00 dB) Measxe
Flatness(Qutside) -0.04 dB  -0.13 dB ¢ —4.00. 2.00) Table
(Inside) 0.04 dB  -0.04 dB ¢ -2.00, 2.00)
$
RF Power PASS View
TX Power -12.26 dBn ¢ -15.00, -8.00) Select
Carrier Off Power 55.97 ¥ (- —— W)
on/Off Ratio 30.27 dB (—dB ]
Cccupied Bandwidth : PASS : N
Occupied Bandwidth(Sox) : 16.64 Mz ¢ 18.00 Wz [21ibration
Adjacent Channel Power : PASS
20Hz(Lower & Upper) : -86.14dB -36.26 dB ¢ -25.00 db)
40MHz(Lower & Upper) : 4437 dB  -44.61 dB ¢ -40.00 dB) Adjust
Ranse
Spectrun Mask : PASS N
Total Judgenent : PASS Back
System : IEEE802.11a Freq 6230, 000000HHz Screen
Bate : Awto Level : —6.00dBa
Hod. : Auto Offset : 0.00dB Correction : Off 2
Bateh
K< Batch Heasure (WLAK) >> toasore
Spurious Emission 1 : PASS Heasure
(bG Data Comm:Spurious ) Start
£ 1= 3 236.984 340 lHz : 0.000 pl/H 4 60 pi/HDY setup N
£ 2= 56 091.928 840 Mz : 0.000 pH/H 4 pH/HDY Heasure
3= & 281.503 860 HHz : 0.000 pW/H ¢ pH/HY Table
4= 7 744.164 240 HHz : 0.000 pH/H 4 D ===
£5= 11 797.926 500 HHz : 0.000 pH/H ¢ olg o £
£ 6 = 14 841.1564 600 HHz : 0.000 pW/H 4 pH/H)Y View
7= 16 244.813 840 Mz : 0.000 pH/H 4 00 pH/H> Select
£8= iz : P - U/
8= Hz : pH/H 4 Wy /|
10 = iz R/ ¢ pH/HDY
fil = HHz pH/H 4 pH/H)Y 5 N
£12 = e : A AiAp  [Falibration
f13 = Mz : g ¢ U/
fi4 = Hz : pH/H 4 pH/H)Y
16 = Wz R/ (————— pi/i>
Adjust
Ranse
Total Judgenent : PASS =
Systen : IEEES02.1la Freg 5230.000000H1z ooack
Rate : Awto Level : -6.00dBn
Hod : Auto Offset : 0.00dB Correction : Off 2




Specifications

Wireless LAN Measurement Software

Specified values are obtained after warming up the equipment for 30 minutes at a constant ambient temperature.
Guaranteed specifications after Adjust Range and Level Calibration keys pressed.

Pre-amp On can be set when MS2681A-08 and MS2683A-08 are installed in the main frame.
1Q-input can be set when MS2681A-17/18, MS2683A-17/18 and MS2687B-18 are installed in the main frame.

 IEEE802.11a, IEEE802.11g (ERP-OFDM, DSSS-OFDM), HiSWANa(™), HiperLAN2(®) 1/3

Model

MX268130A

MX268330A

MX268730A

Modulation type

OFDM-64QAM, OFDM-16QAM, OFDM-QPSK, OFDM-BPSK

[IEEE802.11a, IEEE802.11g (ERP-OFDM, DSSS-OFDM)]:
54, 48, 36, 24, 18, 12, 9, 6 Mbps, Auto (at burst signal only)

Data rate [HISWANaJ: 54, 36, 27, 18, 12, 9, 6 Mbps, Auto (at burst signal only)
[HiperLAN2]: 54, 36, 27, 18, 12, 9, 6 Mbps
. Frequency (carrier frequency, carrier frequency error), Modulation Characteristic (EVM-RMS, EVM-Peak, phase error-
Measurement items '
RMS), OFDM-spectrum (carrier leak, spectrum flatness)
[IEEE802.11a, HISWANa, HiperLAN2]: | [IEEE802.11a, HISWANa, HiperLAN2]:
100 MHz to 6 GHz, 100 MHz to 6 GHz
Frequency range 100 MHz to 3 GHz 100 MHz to 3 GHz (pre-amp On) [IEEE802.11g (ERP-OFDM,
[[EEE802.11g (ERP-OFDM, DSSS-OFDM)]:
DSSS-OFDM)]: 100 MHz to 3 GHz 100 MHz to 3 GHz
[[EEE802.11a, HISWANa, HiperLAN2]
Measurement Temperature: +18° to +35 °C,
frequency intake setting frequency: 120 kHz (3 to 6 GHz, MS2681A is object outside.), +80 kHz (100 MHz to 3 GHz)
range [[EEE802.11g (ERP-OFDM, DSSS-OFDM)]
Temperature: +18° to +35 °C, setting frequency: +80 kHz
Measurement —26 to +26 dBm, —46 to +26 dBm (pre-amp On) —26 to +24 dBm
level range
IEEE802 113, HISWANa, HiperLAN2] | e cpans 114 HiSWAN, HiperLANZ]
Frequency: 2 to 2.5 GHz K
[IEEE802.11g (ERP-OFDM Frequency: 4.9 to 6 GHz
Carrier frequency DSSS-OFDM)] ’ [IEEE802.11g (ERP-OFDM, DSSS-OFDM)]
accuracy Frequency: 2.4 to 2.5 GHz Frequency: 2.4 to 2.5 GHz
Input level: —10 dBm, Averaging 30 times, Temperature: +18° to +35 °C,
+ (reference frequency accuracy x setting frequency + 500 Hz)
[IEEEBO2.11a, HISWANa, HiperLAN2] | \ceeans 114 HiSWANa, Hiperl AN2]
Frequency: 2 to 2.5 GHz Frequency: 4.9 to 6 GHz
) [IEEE802.11g (ERP-OFDM, [IEEE802.11g (ERP-OFDM, DSSS-OFDM)]
Modulation accuracy | DSSS-OFDM)] Fr nov: 2.4 10 2.5 GHz
_ Frequency: 2.4 to 2.5 GHz equency: 2410 2.
MOdU'?t'O” Input level: —10 dBm, Averaging 30 times, Temperature: +18° to +35 °C
analysis 1.5%rms (typ.)

Display waveform

Constellation, EVM vs symbol number, EVM vs Sub-carrier number
Phase error vs symbol number, spectrum flatness

Constellation

Display format: 1) All, 2) First Symbol, 3) Last Symbol, 4) Pilot Only, 5) One Sub-Carrier, 6) Outside Pair (When “Target
system: HISWANa” and “Data rate: Auto” are set, 2) and 3) are not selectable)
Error scale: 5%, 10%, 20%, 35%, OFF (“Error scale” is available when “Data rate” is not set to “Auto” and “Modulation
type” is set to “OFDM-BPSK” or “OFDM-QPSK")

EVM vs symbol

Vertical line (full scale): 5%, 10%, 20%, 50%, 100%
Horizontal line: Symbol number, 1 to 1367 symbol

EVM vs sub-carrier

Vertical line (full scale): 5%, 10%, 20%, 50%, 100%
Horizontal line: Sub-carrier number —26 to +26

Phase error vs
symbol

Vertical line (full scale): 5 deg, 10 deg, 20 deg, 50 deg, 100 deg
Horizontal line: Symbol number, 1 to 1367 symbol

Spectrum flatness

Vertical line (full scale): 5 dB, 10 dB, 20 dB, 50 dB, 100 dB
Horizontal line: Sub-carrier number —26 to +26

Analysis length

Setting range: 1 to 1367 OFDM symbol

Setting resolution: 1 OFDM symbol

Setting method: Manual setting, Auto setting (at burst signal only. When “Data rate” is set to “Auto.” HiperLAN2 is not
supported.)

Analysis Start
Position
(HiISWANa only)

Setting range: 1 to [1367 — (“Analysis length” setting value) + 1] OFDM symbol
Setting resolution: 1 OFDM symbol

Storage mode

Normal: Refresh waveform/data for each measurement.
Average: Data display averages the result for the designated number of measurements.
Averaging count: 2 to 999. Waveform display is same as “Normal” mode.
Overwrite: Waveform is overwritten without erasing previous waveform. Data display is same as “Normal” mode.
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« IEEE802.11a, IEEE802.11g (ERP-OFDM, DSSS-OFDM), HiSWANa(™), HiperLAN2(®) 2/3

Model MX268130A MX268330A MX268730A
[IEEE802.11a, HISWANa, HiperLAN2]: | [IEEE802.11a, HISWANa, HiperLAN2]:
100 MHz to 6 GHz, 100 MHz to 6 GHz
Measurement

frequency range

100 MHz to 3 GHz 100 MHz to 3 GHz (pre-amp On)
[IEEE802.11g (ERP-OFDM,

DSSS-OFDM)]: 100 MHz to 3 GHz

[IEEE802.11g (ERP-OFDM,
DSSS-OFDM)]:
100 MHz to 3 GHz

Measurement level
range

—26 to +26 dBm, —46 to +26 dBm (pre-amp On) —26 to +24 dBm

Measurement items-2

Average power, Maximum power, Carrier off power (at burst signal), Burst on/off ratio (at burst signal)

Burst average
power accuracy

[IEEE802.11a, HISWANa, HiperLAN2]
Frequency: 4.9 to 6 GHz,
Input level: —18 to 0 dBm,
Averaging 30 times
<+2.7 dB
[[EEE802.11g (ERP-OFDM,
DSSS-OFDM)]
Frequency: 2.4 to 2.5 GHz,
Input level: =18 to 0 dBm, —38 to
0 dBm (pre-amp On),
Averaging 30 times
<+1.7 dB, <+2.0 dB (pre-amp On)

[IEEE802.11a, HiISWANa, HiperLAN2]
Frequency: 4.9 to 6 GHz,
Input level: =26 to 0 dBm,
Averaging 30 times
<+2.9 dB

[IEEE802.11g (ERP-OFDM,

DSSS-OFDM)]

Frequency: 2.4 to 2.5 GHz,
Input level: —26 to 0 dBm,
Averaging 30 times

<+1.9 dB

[IEEE802.11a, HISWANa, HiperLAN2]
Frequency: 2 to 2.5 GHz
[IEEE802.11g (ERP-OFDM,
DSSS-OFDM)]
Frequency: 2.4 to 2.5 GHz
Averaging 30 times
<+1.7 dB (Input level: —18 to 0 dBm)
<+2.0 dB (pre-amp On, Input level:
—38 to 0 dBm)

RF power . Selects from (1) and (2).
Burst rising L - .
detection method (1) The rising edge is detected from change of a s_|gna| level.
(2) The rising edge is detected from a preamble signal. (Preamble Search)
Burst signal length Selects from (1) and (2).
detection method (1) Input dgta Iength_ . !
(2) The falling edge is detected from change of a signal level. (Ramp-down Detection)
A time domain waveform is displayed.
Vertical line: Unit = dBm, dB, %
Slot display Horizontal line
At burst signal: —20.0 (fixed) to 5680.0 ps (based on burst length)
At continuous signal: 0.0 to 5660.0 ps (fixed)
Displays zoom of the rising and falling edges of a slot.
Transient display Vertical line: Unit = dBm, dB, %
Horizontal line: 8.0 to 40.0 us (setting resolution: 0.1 ps)
Setting range: 1 to 1367 OFDM symbol (DSSS-OFDM: 1 to 1300 OFDM symbol)
Analysis length Setting resolution: 1 OFDM symbol
Setting method: Manual setting, Auto setting (at burst signal only.)
Normal: Refresh waveform/data for each measurement.
Storage mode Average: Data display averages the result for the designated number of measurements.
Averaging count: 2 to 999. Waveform display is same as “Normal” mode.
Overwrite: Waveform is overwritten without erasing previous waveform. Data display is same as “Normal” mode.
[IEEE802.11a, HISWANa, HiperLAN2]: | [IEEE802.11a, HiISWANa, HiperLAN2]:
100 MHz to 6 GHz, 100 MHz to 6 GHz
Frequency range 100 MHz to 3 GHz 100 MHz to 3 GHz (pre-amp On) [IEEE802.11g (ERP-OFDM,
[IEEE802.11g (ERP-OFDM, DSSS-OFDM)]:
Occupied DSSS-OFDM)]: 100 MHz to 3 GHz 100 MHz to 3 GHz
frequency Reference level —26 to +26 dBm, —46 to +26 dBm (pre-amp On) 26 to +24 dBm
bandwidth range
Measurement method| BW (99%): 99% of the total radiation power is defined as the contained frequency width.
Normal: Displays the measured result value and waveform after every measurement.
Storage mode Average: Data display averages the result for the designated number of measurements.
Averaging count: 2 to 999. Waveform display is same as “Normal” mode.
Target system IEEE802.11a, HiISWANa, HiperLAN2
Frequency range 100 MHz to 3 GHz 188 m:; :8 g g:?(pre-amp on) 100 MHz to 6 GHz
Zifge;ence level —16 to +26 dBm, —36 to +26 dBm (pre-amp On) _16 to +24 dBm
Adjacent Sweep method (All):
channel After measuring the signal range including upper/lower second adjacent channels at a time with the sweep type spectrum
leakage Measurement analyzer performs calculation of adjacent/second adjacent channels and displays the result.
power method Sweep method (Separate):

After measuring adjacent channel and the channel next to the adjacent channel with the sweep type spectrum analyzer
performs calculation and displays the result.

Storage mode

Normal: Refresh waveform/data for each measurement.
Average: Displays the measured result value averaged for the designated number of measurements.

Averaging count: 2 to 999. Waveform display is same as “Normal” mode.
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Wireless LAN Measurement Software

« IEEE802.11a, IEEE802.11g (ERP-OFDM, DSSS-OFDM), HiSWANa(™), HiperLAN2(®) 3/3

Model

MX268130A MX268330A MX268730A

Frequency range

[IEEE802.11a, HISWANa, HiperLAN2]:
100 MHz to 6 GHz,
100 MHz to 3 GHz (pre-amp On)
[IEEE802.11g (ERP-OFDM,
DSSS-OFDM)]: 100 MHz to 3 GHz

[IEEE802.11a, HISWANa, HiperLAN2]:
100 MHz to 6 GHz
[IEEE802.11g (ERP-OFDM,
DSSS-OFDM)]:
100 MHz to 3 GHz

100 MHz to 3 GHz

Spectrum Reference level —16 to +26 dBm, —36 to +26 dBm (pre-amp On) —-16 to +24 dBm
mask range
Template Corresponds to the spectrum mask defined in IEEE std 802.11a-1999 17.3.9.2 and IEEE std 802.11g-2003 19.5.4/19.7.2.
Arbitrary spectrum mask is also available.
Normal: Refresh waveform/data for each measurement.
Storage mode Average: Displays the measured result value averaged for the designated number of measurements.
Averaging count: 2 to 999. Waveform display is same as “Normal” mode.
Frequency range 9 kHz to 3 GHz 9 kHz to 7.8 GHz 9 kHz to 30 GHz
Reference level | g 15 +26 dBm 6 t0 +24 dBm
range
Sweep method:
Detects and displays the peak value after sweeping the designated frequency range with the spectrum analyzer.
Calculates and displays the ratio to the transmitted power value (power ratio). Detection mode is Positive Peak.
Spot method:
Spurious Measurement Displays the average value after measuring the designated frequency in time domain of the spectrum analyzer.
method Calculates and displays the ratio to the transmitted power value (power ratio). Detection mode is Sample.
Search method:
Measures the frequency in time domain and displays the average value after sweeping the designated frequency range
with the spectrum analyzer and detecting the peak value. Calculates and displays the ratio to the transmitted power value
(power ratio). Detection mode is Sample.
Normal: Refresh waveform/data for each measurement.
Storage mode Average: Displays the measured result value averaged for the designated number of measurements.
Averaging count: 2 to 999. Waveform display is same as “Normal” mode.
100 MHz to 6 GHz,
Frequency range 100 MHz to 3 GHz 100 MHz to 3 GHz (pre-amp On) 100 MHz to 6 GHz
gf]fge;ence level | _56 to +26 dBm, —46 to +26 dBm (pre-amp On) —26 t0 +24 dBm
Measurement CCDF: Displays cumulative distribution of difference between instantaneous power and average power.
method APD: Displays distribution of difference between instantaneous power and average power.
Data count 10,000 to 2,000,000,000
CCDF Analysis time 0.001 to 100 ms
Filter selection 22 MHz, 20 MHz, 10 MHz, 5 MHz, 3 MHz, RRC: a = 0.22, RC: a = 0.22
Free run: Regardless of the state of an input signal, a signal is taken in continuously.
Wide IF: A signal is taken in synchronizing with a video signal.
Trigger edge: Rise, Fall
Trigger Tr@gger dela}l: —_10000_ to +10000 ps
Trigger level: High, Middle, Low
External: A signal is taken in synchronizing with the trigger signal inputted into a “Trig/Gate In” connector on the back.
Trigger edge: Rise, Fall
Trigger delay: —10000 to +10000 us
Frequency accuracy, EVM-RMS, EVM-Peak, Phase error-RMS, Carrier leak, Spectrum flatness (at burst signal), TX-power,
Measurement items Carrier off power (at burst signal), On/Off ratio (at burst signal), Occupied frequency bandwidth, Adjacent channel leakage
Batch power, Spectrum mask, Spurious (Two tables can be chosen)
measurement* [J“Adjacent channel leakage power” can be measured complying with “I[EEE802.11a, HiISWANa, HiperLAN2.”

Judgement

According to the judgment value set per measurement item, PASS or FAIL judgment is automatically performed for each
measurement item.

31



Model

MX268130A

MX268330A MX268730A

Target System

IEEE802.11a, IEEE802.11g(ERP-OFDM, DSSS-OFDM)

Frequency range

100 MHz to 3 GHz

100 MHz to 6 GHz

Measurement level
range

—26 to +26 dBm —26 to +24 dBm

Analysis length 250 to 1000 OFDM symbol (Setting resolution : 1 OFDM symbol)

Measurement range | 0.0 to 50.0 ppm

Measurement

Symbol rate resolution 0.1 ppm

error [IEEE802.11a] IEEE802.112]

measurement Igggggg?g_ 2 :EORZP.SO(IEZHDT\/I Frequency: 4.9 to 6 GHz
Measurement [DSSS— o#Dn%)]( ) ' [IEEE802.11g (ERP-OFDM, DSSS-OFDM)]
accuracy Frequency: 2.4 to 2.5 GHz Frequency: 2.4 to 2.5 GHz

+ (reference frequency x 106 + 1.0) ppm
per OFDM symbol rate (250 kHz [ = (4 ps)™1]).

Normal: Refresh waveform/data for each measurement.
Average: Displays the measured result value averaged for the designated number of measurements.
Averaging count: 2 to 999. Waveform display is same as “Normal” mode.

Storage mode

[1L: HISWANa measurement function cannot carry out the following measurement.
1) Measurement for every MAC frame
2) Measurement of a signal whose cyclic prefix duration is not 800 ns
3) Measurement of a continuous signal whose modulation type is not constant.
[2: HiperLAN2 measurement function cannot carry out the following measurement.
1) The same measurement as ‘[’
2) Measurement of a burst signal whose modulation type on payload is not constant.
3) Measurement of power time mask.
[B: When burst interval is 20 ps or less, the Wireless LAN software cannot measure the following item rightly:
1) Carrier off power, 2) On/Off ratio
[4: “Batch measurement” function cannot carry out when “Target system: HISWANa” and “Data rate: Auto” are set.
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Wireless LAN Measurement Software

e [EEE802.11b, IEEE802.11g (ERP-DSSS/CCK) 1/3

Model

MX268130A ‘ MX268330A MX268730A

Modulation type

CCK, DQPSK, DBPSK

Data rate 11, 5.5, 2, 1 Mbps, Auto (automatic recognition at burst signal only)
No Filter
) Gaussian BT = 0.3 to 1.0 (setting resolution: 0.1)
Filter
Rectangular
Root Raised Cosine a = 0.30 to 1.00 (setting resolution: 0.01)
Measurement Frequency (Carrier frequency, Carrier frequency error), Modulation Characteristic (EVM-RMS, EVM-Peak, Phase
items error-RMS, Amplitude error-RMS, Origin offset)
Frequency range 100 MHz to 3 GHz
Measurement
frequency intake Temperature: +18° to +35 °C, setting frequency +80 kHz
range
'r\g‘flzzuremem level | _56 to +26 dBm, —46 to +26 dBm (pre-amp On) —26 to +24 dBm
Carrier frequency Frequency: 2.4 to 2.5 GHz, Input level: =10 dBm, Averaging: 30 times, Temperature: +18° to +35 °C
accuracy + (reference frequency accuracy x setting frequency + 200 Hz)
Modulation Frequency: 2.4 to 2.5 GHz, Input level: =10 dBm, Averaging: 30 times, Temperature: +18° to +35 °C
) accuracy 2.3%rms (typ.)
Mocful:?mon Display waveform | Constellation, EVM vs chip number, Phase error vs chip number, Eye-diagram
analysis Constellation Error scale: 5%, 10%, 20%, 35%, OFF (It is available when “Data rate” is not set to “Auto”.)
EVM vs chip Vertical line (full scale): 5%, 10%, 20%, 50%, 100%
Horizontal line: Chip number 256 to 4096 chip
Phase error vs. Vertical line (full scale): 5 deg, 10 deg, 20 deg, 50 deg, 100 deg
chip Horizontal line: Chip number 256 to 4096 chip
Setting range: 256 to 4096 chip
Analysis length Setting resolution: 1 chip
Setting method: Manual setting, Auto setting (at burst signal only. When “Data rate” is set as “Auto.”)
Normal: Refresh waveform/data for each measurement.
Average: Displays the measured result value averaged for the designated number of measurements.
Storage mode . X . ) N .
Averaging count: 2 to 999. Waveform display is same as “Normal” mode.
Overwrite: Waveform is overwritten without erasing previous waveform. Data display is same as “Normal” mode.
Frequency range 100 MHz to 3 GHz
gigzuremem levell 6 10 +26 dBm, —46 to +26 dBm (pre-amp On) ~26 to +24 dBm
Measurement Average power, Maximum power, Carrier off power (at burst signal), Burst on/off ratio (at burst signal), Burst rising/falling
itemstt time (at burst signal)
Burst average Frequency: 2.4 to 2.5 GHz, Averaging 30 times Frequency: 2.4 to 2.5 GHz,
<+1.7 dB (Input level: =18 to 0 dBm), Input level: =26 to 0 dBm,
power accuracy <+2.0 dB (Input level: =38 to 0 dBm, pre-amp On) Averaging 30 times, <+1.9 dB
Burst rising Selects f_ro_m @ anq @). ’
detection method (1) The rising edge is detected from change of a §|gnal level.
(2) The rising edge is detected from a preamble signal. (Preamble Search)
. Selects from (1) and (2).
s | i g
(2) The falling edge is detected from change of a signal level. (Ramp-down Detection)
RF power A time domain waveform is displayed.
Vertical line: Unit = dBm, dB, %
Slot display Horizontal line
At burst signal: —20.0 (fixed) to 5680.0 us (based on burst length)
At continuous signal: 0.0 to 5660.0 ps (fixed)
Displays zoom of the rising and falling edges of a slot.
Transient display Vertical line: Unit = dBm, dB, %
Horizontal line: 8.0 to 40.0 s (setting resolution: 0.1 ps)
Setting range: 256 to 4096 chip
Analysis length Setting resolution: 1 chip
Setting method: Manual setting, Auto setting (at burst signal only.)
Normal: Refresh waveform/data for each measurement.
Storage mode Average: Display_s the measured result value ave_raged_for the designated number of measurements.
Averaging count: 2 to 999. Waveform display is same as “Normal” mode.
Overwrite: Waveform is overwritten without erasing previous waveform. Data display is same as “Normal” mode.
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e IEEE802.11b, IEEE802.11g (ERP-DSSS/CCK) 2/3

Model

MX268130A ‘ MX268330A MX268730A

Frequency range

100 MHz to 3 GHz

Reference level
range

—26 to +26 dBm, —46 to +26 dBm (pre-amp On) —26 to +24 dBm

Occupied BW (99%): 99% of the total radiation power is defined as the contained frequency width.
frequency Measurement BW (90%): Frequency bandwidth containing 90% of the total radiation power. This value is called “spreading bandwidth” in
bandwidth method TELEC's Technical Regulations Conformity Certification.
Normal: Refresh waveform/data for each measurement.
Storage mode Average: Displays the measured result value averaged for the designated number of measurements.
Averaging count: 2 to 999. Waveform display is same as “Normal” mode.
Frequency range 100 MHz to 3 GHz
gifg;ence level | _16 to +26 dBm, —36 to +26 dBm (pre-amp On) ~16 to +24 dBm
Spectrum Template Corresponds to the spectrum mask defined in IEEE std 802.11b-1999 18.4.7.3 and IEEE std 802.11g-2003
mask 19.5.4/19.7.2. Arbitrary spectrum mask is also available.
Normal: Refresh waveform/data for each measurement.
Storage mode Average: Displays the measured result value averaged for the designated number of measurements.
Averaging count: 2 to 999. Waveform display is same as “Normal” mode.
Frequency range 9 kHz to 3 GHz 9 kHz to 7.8 GHz 9 kHz to 30 GHz
Reference level | _g 15 426 dBm 6 to +24 dBm
range
Sweep method:
Detects and displays the peak value after sweeping the designated frequency range with the spectrum analyzer.
Calculates and displays the ratio to the transmitted power value (power ratio). Detection mode is Positive Peak.
Spot method:
Spurious Measurement Displays the average value after measuring the designated frequency in time domain of the spectrum analyzer.
method Calculates and displays the ratio to the transmitted power value (power ratio). Detection mode is Sample.
Search method:
Measures the frequency in time domain and displays the average value after sweeping the designated frequency range
with the spectrum analyzer and detecting the peak value. Calculates and displays the ratio to the transmitted power value
(power ratio). Detection mode is Sample.
Normal: Refresh waveform/data for each measurement.
Storage mode Average: Displays the measured result value averaged for the designated number of measurements.
Averaging count: 2 to 999. Waveform display is same as “Normal” mode.
Frequency range 100 MHz to 3 GHz 188 mg; Eg g gﬂ?(pre—amp on) 100 MHz to 6 GHz
Zifge;ence level —26 to +26 dBm, —46 to +26 dBm (pre-amp On) —26 to +24 dBm
Measurement CCDF: Displays cumulative distribution of difference between instantaneous power and average power.
method APD: Displays distribution of difference between instantaneous power and average power.
Data count 10,000 to 2,000,000,000
CCDF Analysis time 0.001 to 100 ms
Filter Selection 22 MHz, 20 MHz, 10 MHz, 5 MHz, 3 MHz, RRC: a = 0.22, RC: a = 0.22
Free run: Regardless of the state of an input signal, a signal is taken in continuously.
Wide IF: A signal is taken in synchronizing with a video signal.
Trigger edge: Rise, Fall
Trigger Trigger delay: —10000 to +10000 ps
Trigger level: High, Middle, Low
External: A signal is taken in synchronizing with the trigger signal inputted into a “Trig/Gate In” connector on the back.
Trigger edge: Rise, Fall
Trigger delay: —10000 to +10000 ps
Frequency accuracy, EVM-RMS, EVM-Peak, Phase error-RMS, Amplitude error-RMS, Origin offset, TX-power, Carrier off
Measurement items | power (at burst signal), On/Off ratio (at burst signal ), Burst signal rising/falling time (at burst signal ), Occupied frequency
Batch bandwidth, Spectrum mask, Spurious (Two tables can be chosen)
measurement

Judgement

According to the judgment value set per measurement item, PASS or FAIL judgment is automatically performed for each
measurement item.
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Wireless LAN Measurement Software

e [EEE802.11b, IEEE802.11g (ERP-DSSS/CCK) 3/3

Model MX268130A ‘ MX268330A MX268730A
Frequency range 100 MHz to 3 GHz

?gre]zse“’emem level |26 o +26 dBm, ~46 to +26 dBm (pre-amp On) 26 to +24 dBm
Analysis length 11,000 to 44,000 chip (setting resolution: 1 chip)
Measurement range | 0.0 to +50.0 ppm
Chip clock Measurement
. 0.1 ppm
error mea- resolution
surement Measurement Frequency range: 2.4 to 2.5 GHz
" + (reference frequency accuracy x 10% + 1.0) ppm
accuracy

per chip rate (11 MHz).

Normal: Refresh waveform/data for each measurement.

Storage mode Average: Displays the measured result value averaged for the designated number of measurements.
Averaging count: 2 to 999. Waveform display is same as “Normal” mode.

[L: When burst interval is 20 ps or less, the Wireless LAN software cannot measure the following item rightly:
1) Carrier off power, 2) On/Off ratio and 3) Burst rising/falling time.

e Electric performance (IQ input)

Model MX268130A l MX268330A MX268730A
Input impedance 1 MQ (parallel capacitance <100 pF), 50 Q
With MS2681A-17/MS2683A-17
Balance input Differential voltage: 0.1 to 1 Vp-p (input terminals) —
In-phase voltage: +2.5 V (input terminals)
With MS2681A-18/MS2683A-18 With MS2687B-18
Unbalance input 0.1 to 1 Vp-p (input terminals) 0.1 to 1 Vp-p (input terminals)
DC/AC coupling Changeable DC/AC coupling Changeable

[IEEE802.11a, IEEE802.11g (ERP-OFDM, DSSS-OFDM), HiISWANa, HiperLAN2]

Modulation accuracy/frequency, RF power, CCDF, Batch measurement, 1Q level, Symbol rate error measurement
[HISWANa, HiperLAN2]

Modulation accuracy/frequency, RF power, CCDF, Batch measurement, 1Q level
[IEEE802.11b, IEEE802.11g (ERP-DSSS/CCK)]

Modulation accuracy/frequency, RF power, CCDF, Batch measurement, 1Q level, Chip clock error measurement
1Q level measurement Measures input level of | and Q (rms, p-p)
When the CW signal is inputted to | and Q input terminals, measures and displays the phase difference between I-phase
and Q-phase signals.

Measurement items

1Q phase difference measurement
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Wireless LAN Measurement Software limited version
M X268132A/M X268332A/M X268732A

— From Development and Production to

The MX268132A/MX268332A/MX268732A Wireless LAN
Measurement Software limited version is application soft-
ware used by the MS2681A/MS2683A/MS2687B spectrum
analyzer. A transmission system conforming to the wireless
LAN standards can be evaluated by installing this wireless
LAN measurement software into the spectrum analyzer.

Features

¢ Conforms to the IEEE802.11a, IEEE802.11b, IEEE802.119g
(ERP-OFDM, DSSS-OFDM, ERP-DSSS/CCK), HISWANa
and HiperLAN2 standards.

* Analyzes OFDM signals those realize high-speed data
transfer at 54 Mbps

* Integrates a high-performance DSP, enabling high-speed
and high-accuracy measurement using the fast A/D sam-
pling (at 64 MHz). Modulation accuracy measurement can
be completed in 1 sec or less.

® Capable of measuring harmonics up to 5-time waves of
the 5-GHz band wireless LAN (IEEE802.11a, HISWANa,
HiperLAN2) in use of MS2687B.

* One-touch operation of tests on transmission characteris-
tics, including modulation analysis and spurious.

* Provides a batch measurement function which automati-
cally measures items that were individually measured
before, and displays judgement results for the specified
reference value.
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Measured items

Modulation analysis:
[[EEE802.11a, IEEE802.11g (ERP-OFDM, DSSS-OFDM),
HiSWANa, HiperLAN2]
Frequency (Carrier frequency, Carrier frequency error)
Modulation Characteristic (EVM-RMS, EVM-Peak, Phase
error-RMS)
OFDM-spectrum (Carrier leak, Spectrum flatness)

[IEEE802.11b, IEEE802.11g (ERP-DSSS/CCK)]
Frequency (Carrier frequency, Carrier frequency error)
Modulation Characteristic (EVM-RMS, EVM-Peak, Phase
error-RMS, Amplitude error-RMS, Origin offset)

Power
Average power, Maximum Power, Carrier off power, Burst
on/off ratio, Burst rising/falling time

Occupied bandwidth, Spreading bandwidth

Adjacent channel power

Spectrum mask

Spurious, Out-band leakage power

CCDF, APD

Macro function (Batch processing)



Wireless LAN Measurement Software limited version

-:Setup Common Parametez- -: Occupied Bandwidth ]

This screen is used to set common parameters such as sig- Displays the occupied bandwidth, which includes 99% of the
naling system, input level, frequency, data rate, and target total emission power, in graph and numeric data forms. Also,
system before starting analysis. Setting these parameters the IEEE802.11b/11g displays the numeric data of spreading
simplifies measurement operations. bandwidth, which includes 90% of the total emission power.
< Setup Common Parameter (WLAN) >> ""s‘::::" < Occupied Bandwidth (WLAN) >> Measure : Single "::::I',';g
= Storage : Normal
Tnpt
ferainal . IRF 1 Batch (b1
Heasure B B
Reference Level [ -6.00dBal S 0 : : OCC BW (99%) :  15.60 Mz =
Offset Level : [ 0.00dB] ' ' . Linit 2,80 iz
Hodulation -10 : : PPEF : . Storage
R Frequency : I 5250.000000HHz1 |_Analysis | Lower Limit :  —7.80 HHz LJiode
B -20
Signal | ‘ Center (Upper+Lower)/2 :
Target Systen : [IEEE802.11al " a0 2412.000 HHz
Heasuring Object : [Burst 1 Power ' J
Data Rate B E4ihps )] 5] I; ;\ OCC BW (90%) :  10.20 MHz ”
Hodulation . [GFDH-6408H 1 -40 : :
Occupied { E E \ alibration
Trigger : [Free Rumnl % 50 v B B v Spectrun Analyzer
B : : Bef :  -4.00dBu#
Ad jacent -60 H H ATT 26dB
Channel ' ' RBW : JO0KHz# Adjust
Power 10 : L W UBW : B00Klizé Range
S Span : 60.0HHz Data Poimts : 1001 SHT : 500ms# .
DET : Positive Peak
Systen : IEEES02.11a Freq :  5230.000000MHz Seectrm Systen : IEEES02.11b Freq :  2412.000000HHz ack
Rate : 5dlfbps Level : -6.00dBa = Rate : 1lMbps Level : -4.00dBa Pre dapl  : On Creen
Wod  : OFDH-G40AM Offset :  0.00dB Correction : off [HN2 lod  : CCK-1lMbps Offset :  0.00dE Correction : off |BN?
! Modulation Analysis : !Adjacent Channel Powerl
Displays numeric results, including the frequency, execution Displays the power to second adjacent channel in wide-
value and maximum value of the modulation accuracy range graph and numeric data forms. It is also possible to
(EVM) and the execution value of the phase error. display the power for each channel separately.
< Modulation Analysis (WLAN) >> Heasure : Single g < Adjacent Channel Power CHLANY>> Starage Hode
Storage Norual # Storage : Average ( 3/ @ #
Trace  : No Trace TELEC : Indoor Wethod  : SpectrumCAll)
Trace 481 Storage
Frequency Format Hode
Carrier Frequency : b 230.000 006 7 WHz . =] ~10
Carrier Frequency Error : 6.7 Hz 0.001 ppt #
) St
o i ;o 1.31%  -37.65 dB o e o Momt
EVH (Peak) T B4 % - 50
Phase Error (RHS) H 0.7b deg. . Refresh
Spectrun géizl 4 M‘M amterval
Sorrier Leak . 3110 B L_setup | Span : 100iHz Data Peints : 1001 Y Once |
Flatness (Outside) ME_IX. H 0.18 dB (Subca[‘rier: 26) Flatness
Cnside  Mow . 03 0B chmearrion: 6 fieasurenent
Min. : -0.13 dB (Subcarrier: -16) Lo K Tx Power : ~11.08 dBa Spectrm Analyzer
ACLR Bef :  4.00dBu#
) -40.0 iHz : -51.54 dBa ATT 20dB
Adjust -20.0 Uiz ; -41.83 dBa RBW :  300kliz#
L_fonse | 20.0 iz : -42.10 dBn BN : 300kHz#
B 40.0 Wiz : -51.27 dBn SHT 10zs
DET : Positive Peak
Back
Systen : IEEES02.11a Freq = :  5230.000000HHz Screen Systen : IEEE802.11a Freq :  5230.000000HHz return
o Auta Sefset I 0000 Gorrection - ore (U2 Bate - Arto lowl B0 en s of
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-: Spectrum Mask :- -IEro Function (Batch ProcessE-

Executes pass/fail judgement using the standard line corre- By presetting the judgement values, each item listed below
sponding to each wireless LAN system. The level difference is batch measured and judged automatically. Measured
of the measured value or the measured level value is also results are displayed on four separate screens.
displayed with its frequency. Frequency accuracy,
EVM-RMS, EVM-Peak,
< Spectrun Mask (WLAND>> %‘TZ?ES ﬁ(ﬁ; Phase error-RMS,
lap (Tenplate : Standard e Power  + —10.32 Bl Amplitude error-RMS,
Peak Levpl :‘ -2h. dBn - ..
0 PeakeLevel) : Origin offset,
| G IS | e -
-1o j \ [2: -95.79d8 -11.200M; L_tode | Carrier leak,
L1: -26.33dB -10.9604Hz * .
-20 Ul: -26.70d8 10,720z Spectrum flatness (at burst signal),
U2: -28.02dB 11. 12041z Uit
U3: -40.09dB  27.2004Hz -
30 U4: -41.72dB  33.920Mtz = TX-power,
a0 ibration Carrier off. power (at bgrst signal),
50 Spectrun Analyzer On/Off ratio (at burst Slgnal),
Ref :  -6.00dBu# X o ) . .
60 . | %'?r,; : 'égj”;’ii st Burst signal rising/falling time (at burst signal),
L | memecpes || e oo | e ] Occupied bandwidth,
Span : 80.0HHz Data Points : 1001 DET : Positive Peak )
Systen : IBHESOZ.11a Frew 5 6230 .000000M: gack Adjacent channel power,
Wod _: Auto Offsel : 00008 Correction : off | N2 Spectrum mask,
Spurious (Two tables can be chosen)
K< Batch Heasure (WLAN)Y >> wimste
! Sp u rl O u S l Mo#;ﬂg:y%ﬂﬁis PASS—IZE.B Hz (200000.0 Hz) Heasure
EVHCRHMS) H -37.96 dB ¢ -16.00 dB> Start
(Peak) : 4.53 % (= %) .|
i i i i Gareior Loak ; a0 Cleen ay | Setw
Displays the measured results for the spurious, including fre- Bt aenstouside) L oo s an € 200 0| easwe
quency, level, judgement result (PASS/FAIL), specifications, nside> PO T00edD €00 300 =y
d VBW in th d th t “Tgogsfwer : PASSAZ 2 dBa  ( -16.00, -8.00) s!ii'c't
RBW an in three sweep modes, on three separate I Power : I2.20 dba  C 15.00, 5.0
screens. On/0ff Ratio H 30.27 dB - =1
Measured results are automatically judged and the e antoncssn S etme ¢ 18.00 mp [alibration
PASS/FAIL is displayed by presetting the Limit. A e | pore PSS B 35.95 0 ¢ 25.00 dB
40HHz(Lower & Upper) : -44.37 dB  -44.51 dB ¢ -40.00 dB) Adjust
Spur-ious Banse
< Spurious Enission (WLAN) >> gtorqge H gormal Emissimn Spectrun Hosk | PASS =
purious : Sweep * Total Judgesent : PASS
Detect : Positive Peak SpE‘iigus ﬁ:i;em ;ﬁfg’m-““ {::l ?g?gdgggmﬁm{z Sgra‘:lén
Tz Power . -10.32 dBa = Hod : Awto Offset : 0.00dB Correction : Off 2
Frequency Level Judgenent  Limit Storage
f1= 5 130.240 000 MHz: 0.000 i/ PASS 2.50 /M Hode
f2= b5 146.272 000 MHz: 0.000 s/ PASS 15.0 WM L—oaa—e—uo
f3= b 200.616 000 MHz: 0.000 pH/H PASS 15.0  pN/H $ Bateh
f4= 5 260.028 000 MHz: 0.000 W/ PASS 0.200 p¥W/H View K< Batch Heasure (WLAN) >> Heasure
fh f M]Iz L b Select
£ e :H ﬂ;g _ Spurious Enission 1 | PASS Heasure
£8= Hz: N NN (5G Data Comm:Spurious ) Start
f8= WHz: % PN 5 N - 2|
£10 = iz I Wy [falibration £1= 3296.980 M0 Mz :  0.000 W/ 50 W) Set
£l = i i WM £2= 5091.998 840 iz :  0.000 »W/H /Y Mgasﬁe
£12 = WHz: PN PN 3= b 231.683 860 MHz : 0.000 pW/M D Table
f13 = MHz : R ' £4= 7 744.154 240 iz : 0.000 pH/H D ==
f14 = WHz: % PN Adjust 6 = 11 797.926 b0O MHz : 0.000 pW/M D $
16 = Hz: PN §7 | Range £ 6= 14 841.164 600 HHz : 0.000 pH/M »H/HD View
O £ 7= 16 244.813 840 HHz : 0.000 pW/M 00 pH/MD Select
Total Judgement : PASS 7 £8= Mz : A A
Back £9 = Wz : »H/H P14 I |
System : IEEE802.11a Freq : 5230.0000004Hz s 10 = MHz - pH/H pU/HD
Rate : Auto Level : -6.00dBn Nzt il = Mz oA MAD L et jon
Hod : Auto Offset : 0.00dB Correction : Off 23 f12 = e P U/
f13 = WHz : PN P
fi4 = Wz : »H/H pH/HY
f1b = Wz - % | U
Adjust
Range
Total Judgenent : PASS S
frpten LR 1a Jron ;S0 S sorcen
Hod : Auto Offset : 0.00dB Correction : Off 2

38



Specifications

Specified values are obtained after warming up the equipment for 30 minutes at a constant ambient temperature and then per-
forming calibration.
Guaranteed specifications after Adjust Range and Level Calibration keys pressed.

Pre-amp On can be set when MS2681A-08 and MS2683A-08 are installed in the main frame.
1Q-input can be set when MS2681A-17/18, MS2683A-17/18 and MS2687B-18 are installed in the main frame.

 IEEE802.11a, IEEE802.11g (ERP-OFDM, DSSS-OFDM), HiISWANa(th), HiperLAN2(®2) 1/3

Model

MX268132A

MX268332A

MX268732A

Modulation type

OFDM-64QAM, OFDM-16QAM, OFDM-QPSK,OFDM-BPSK

[IEEE802.11a, IEEE802.11g (ERP-OFDM, DSSS-OFDM)]:
54, 48, 36, 24, 18, 12, 9, 6 Mbps, Auto (at burst signal only)

DSSS-OFDM)]: 100 MHz to 3 GHz

Data rate [HISWANa]: 54, 36, 27, 18, 12, 9, 6 Mbps, Auto (at burst signal only)
[HiperLAN2]: 54, 36, 27, 18, 12, 9, 6 Mbps
Measurement items Frequency (carrier frequency, carrier frequency error), Modulation Characteristic (EVM-RMS, EVM-Peak, phase error-
RMS),0OFDM-spectrum (carrier leak, spectrum flatness)
[IEEE802.11a, HiISWANa, HiperLAN2]: | [IEEE802.11a, HiISWANa, HiperLAN2]:
100 MHz to 6 GHz, 100 MHz to 6 GHz
Frequency range 100 MHz to 3 GHz 100 MHz to 3 GHz (pre-amp On) [IEEE802.11g (ERP-OFDM,
[IEEE802.11g (ERP-OFDM, DSSS-OFDM)]:
DSSS-OFDM)]: 100 MHz to 3 GHz 100 MHz to 3 GHz
[IEEE802.11a, HiISWANa, HiperLAN2]
Measurement Temperature: +18° to +35 °C,
frequency intake setting frequency: +120 kHz (3 to 6 GHz, MS2681A is object outside.), +80 kHz (100 MHz to 3 GHz)
range [IEEE802.11g (ERP-OFDM, DSSS-OFDM)]
Temperature: +18° to +35 °C, setting frequency: +80 kHz
gﬁgi“’emem level | _56 to +26 dBm, —46 to +26 dBm (pre-amp On) —26 to +24 dBm
['EEEgoz'll_a’ HISWANa, HIperLAN2] | e e a6 114, HISWAN, HiperLANZ]
requency: 2 to 2.5 GHz )
) [IEEE802.11g (ERP-OFDM Frequency: 4.9 to 6 GHz
) Carrier frequency ' [IEEE802.11g (ERP-OFDM, DSSS-OFDM)]
Modulation | curacy DSSS-OFDM)] Frequency: 2.4 to 2.5 GHz
analysis Frequency: 2.4 to 2.5 GHz T '
Input level: =10 dBm, Averaging 30 times, Temperature: +18° to +35 °C,
+ (reference frequency accuracy x setting frequency + 500 Hz)
['EEEBOZ'H_""’ HISWANa, HIPerLAN2] | e e a0 114, HISWANA, HiperLANZ]
requency: 2 to 2.5 GHz Frequency: 4.9 to 6 GHz
) [[EEE802.11g (ERP-OFDM, o
Modulation DSSS-OFDM)] [IEEE802.11g (ERP-OFDM, DSSS-OFDM)]
accuracy Frequency: 2.4 to 2.5 GHz Frequency: 2.4 to 2.5 GHz
Input level: —10 dBm, Averaging 30 times, Temperature: +18° to +35 °C
1.5%rms (typ.)
Setting range: 1 to 1367 OFDM symbol
Analysis length Sett@ng resolution: 1 OFDM _symbol ) . . ) )
Setting method: Manual setting, Auto setting (at burst signal only. When “Data rate” is set to “Auto.” HiperLAN2 is not
supported.)
ég::%:zlns Start Setting range: 'l to [1367 — (“Analysis length” setting value) + 1] OFDM symbol
(HISWANa only) Setting resolution: 1 OFDM symbol
Normal: Refresh waveform/data for each measurement.
Storage mode Average: Data display averages the result for the designated number of measurements.
Averaging count: 2 to 999. Waveform displays are same as “Normal” mode.
[IEEE802.11a, HISWANa, HiperLAN2]: | [IEEE802.11a, HiISWANa, HiperLAN2]:
Measurement 100 MHz to 6 GHz, 100 MHz to 6 GHz
frequency range 100 MHz to 3 GHz 100 MHz to 3 GHz (pre-amp On) [IEEE802.11g (ERP-OFDM,
RF power [IEEE802.11g (ERP-OFDM, DSSS-OFDM)]:

100 MHz to 3 GHz

Measurement level
range

—26 to +26 dBm, -46 to +26 dBm (pre-amp On)

—26 to +24 dBm

Measurement items™3

Average power, Maximum power, Carrier off power (at burst signal), Burst on/off ratio (at burst signal)
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« IEEE802.11a, IEEE802.11g (ERP-OFDM, DSSS-OFDM), HiSWANa(™), HiperLAN2(®) 2/3

Model

MX268132A MX268332A MX268732A

Burst average
power accuracy

[IEEE802.11a, HISWANa, HiperLAN2]
Frequency: 4.9 to 6 GHz,
Input level: —18 to 0 dBm,
Averaging 30 times
<+2.7 dB

[IEEE802.11g (ERP-OFDM,

DSSS-OFDM)]

Frequency: 2.4 to 2.5 GHz,
Input level: —18 to 0 dBm,
—38 to 0 dBm (pre-amp On),
Averaging 30 times

<+1.7 dB,

<+2.0 dB (pre-amp On)

[IEEE802.11a, HISWANa, HiperLAN2]
Frequency: 4.9 to 6 GHz,
Input level:—26 to 0 dBm,
Averaging 30 times
<+2.9 dB

[IEEE802.11g (ERP-OFDM,

DSSS-OFDM)]

Frequency: 2.4 to 2.5 GHz,
Input level: =26 to 0 dBm,
Averaging 30 times
<+1.9dB

[IEEE802.11a, HISWANa, HiperLAN2]
Frequency: 2 to 2.5 GHz
[IEEE802.11g (ERP-OFDM,
DSSS-OFDM)]
Frequency: 2.4 to 2.5 GHz
Averaging 30 times
<+1.7 dB (Input level: =18 to 0 dBm)
<+2.0 dB (pre-amp On, Input level:
—38to 0 dBm)

RF power - Selects from (1) and (2).
Burst rising (1) The rising edge is detected from change of a signal level.
detection method . - .
(2) The rising edge is detected from a preamble signal. (Preamble Search)
’ Selects from (1) and (2).
Sg{:;?é%ns:;ﬁﬁgh (1) Input data length
(2) The falling edge is detected from change of a signal level. (Ramp-down Detection)
Setting range: 1 to 1367 OFDM symbol (DSSS-OFDM: 1 to 1300 OFDM symbol)
Analysis length Setting resolution: 1 OFDM symbol
Setting method: Manual setting, Auto setting (at burst signal only.)
Normal: Refresh waveform/data for each measurement.
Storage mode Average: Data di_splay averages the result for the_ desighated number of measurements.
Averaging count: 2 to 999. Waveform display is same as “Normal” mode.
Overwrite: Waveform is overwritten without erasing previous waveform. Data display is same as “Normal” mode.
[IEEE802.11a, HISWANa, HiperLAN2]: | [IEEE802.11a, HiISWANa, HiperLAN2]:
100 MHz to 6 GHz, 100 MHz to 6 GHz
Frequency range 100 MHz to 3 GHz 100 MHz to 3 GHz (pre-amp On) [[EEE802.11g (ERP-OFDM,
[IEEE802.11g (ERP-OFDM, DSSS-OFDM)]:
o ied DSSS-OFDM)]: 100 MHz to 3 GHz 100 MHz to 3 GHz
ccupie
frequ(’:ncy Zifge;ence level —26 to +26 dBm, —46 to +26 dBm (pre-amp On) —26 to +24 dBm
bandwidth Measurement - ) ) ) )
method BW (99%): 99% of the total radiation power is defined as the contained frequency width.
Normal: Displays the measured result value and waveform after every measurement.
Storage mode Average: Data display averages the result for the designated number of measurements.
Averaging count: 2 to 999. Waveform display is same as “Normal” mode.
Target system IEEE802.11a, HISWANa, HiperLAN2
Frequency range | 100 MHz to 3 GHz 188 mg; :g g gﬂ; (pre-amp On) 100 MHz to 6 GHz
;ifge;ence level ~16 to +26 dBm, —36 to +26 dBm (pre-amp On) ~16 to +24 dBm
Adjacent Sweep method (All):
channel After measuring the signal range including upper/lower second adjacent channels at a time with the sweep type spectrum
leakage Measurement analyzer performs calculation of adjacent/second adjacent channels and displays the result.
power method Sweep method (Separate):

After measuring adjacent channel and the channel next to the adjacent channel with the sweep type spectrum analyzer
performs calculation and displays the result.

Storage mode

Normal: Refresh waveform/data for each measurement.
Average: Displays the measured result value averaged for the designated number of measurements.

Averaging count: 2 to 999. Waveform display is same as “Normal” mode.
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Wireless LAN Measurement Software limited version

« IEEE802.11a, IEEE802.11g (ERP-OFDM, DSSS-OFDM), HiSWANa(™, HiperLAN2(®) 3/3

Model

MX268132A MX268332A MX268732A

Frequency range

[IEEE802.11a, HISWANa, HiperLAN2]:
100 MHz to 6 GHz,
100 MHz to 3 GHz (pre-amp On)
[IEEE802.11g (ERP-OFDM,
DSSS-OFDM)]: 100 MHz to 3 GHz

[IEEE802.11a, HISWANa, HiperLAN2]:
100 MHz to 6 GHz
[IEEE802.11g (ERP-OFDM,
DSSS-OFDM)]:
100 MHz to 3 GHz

100 MHz to 3 GHz

Spectrum Reference level —16 to +26 dBm, —36 to +26 dBm (pre-amp On) —-16 to +24 dBm
mask range
Template Corresponds to the spectrum mask defined in IEEE std 802.11a-1999 17.3.9.2 and IEEE std 802.11g-2003 19.5.4/19.7.2.
Arbitrary spectrum mask is also available.
Normal: Refresh waveform/data for each measurement.
Storage mode Average: Displays the measured result value averaged for the designated number of measurements.
Averaging count: 2 to 999. Waveform display is same as “Normal” mode.
Frequency range 9 kHz to 3 GHz 9 kHz to 7.8 GHz 9 kHz to 30 GHz
Reference level | g 15 +26 dBm 6 t0 +24 dBm
range
Sweep method:
Detects and displays the peak value after sweeping the designated frequency range with the spectrum analyzer.
Calculates and displays the ratio to the transmitted power value (power ratio). Detection mode is Positive Peak.
Spot method:
Spurious Measurement Displays the average value after measuring the designated frequency in time domain of the spectrum analyzer.
method Calculates and displays the ratio to the transmitted power value (power ratio). Detection mode is Sample.
Search method:
Measures the frequency in time domain and displays the average value after sweeping the designated frequency range
with the spectrum analyzer and detecting the peak value. Calculates and displays the ratio to the transmitted power value
(power ratio). Detection mode is Sample.
Normal: Refresh waveform/data for each measurement.
Storage mode Average: Displays the measured result value averaged for the designated number of measurements.
Averaging count: 2 to 999. Waveform display is same as “Normal” mode.
Frequency accuracy, EVM-RMS, EVM-Peak, Phase error-RMS, Carrier leak, Spectrum flatness (at burst signal), TX-power,
Measurement Carrier off power (at burst signal), On/Off ratio (at burst signal), Occupied frequency bandwidth, Adjacent channel leakage
Batch items power, Spectrum mask, Spurious (Two tables can be chosen)
measurement [0“Adjacent channel leakage power” can be measured complying with “IEEE802.11a, HiISWANa, HiperLAN2.”
Judgement According to the judgment value set per measurement item, PASS or FAIL judgment is automatically performed for each

measurement item.

[1L: HISWANa measurement function cannot carry out the following measurement.
1) Measurement for every MAC frame
2) Measurement of a signal whose cyclic prefix duration is not 800 ns
3) Measurement of a continuous signal whose modulation type is not constant.
[2: HiperLAN2 measurement function cannot carry out the following measurement.

1) The same measurement as ‘[’

2) Measurement of a burst signal whose modulation type on payload is not constant.
3) Measurement of power time mask.
[B: When burst interval is 20 ps or less, the Wireless LAN software cannot measure the following item rightly:

1) Carrier off power, 2) On/Off ratio
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e IEEE802.11b, IEEE802.11g (ERP-DSSS/CCK) 1/2

Model

MX268132A ‘ MX268332A MX268732A

Modulation type

CCK, DQPSK, DBPSK

Data rate 11, 5.5, 2, 1 Mbps, Auto (automatic recognition at burst signal only)
No Filter
) Gaussian BT = 0.3 to 1.0 (setting resolution: 0.1)
Filter
Rectangular
Root Raised Cosine a = 0.30 to 1.00 (setting resolution: 0.01)
Measurement items Frequency (Carrier frequency, Qe}rrier frequency error), Modulation Characteristic (EVM-RMS, EVM-Peak, Phase error-
RMS, Amplitude error-RMS, Origin offset)
Frequency range 100 MHz to 3 GHz
Measurement
frequency intake Temperature: +18° to +35 °C, setting frequency +80 kHz
range
gﬁgse“remem level | _56 to +26 dBm, —46 to +26 dBm (pre-amp On) —26 to +24 dBm
Modulation Carrier frequency Frequency: 2.4 to 2.5 GHz, Input level: =10 dBm, Averaging: 30 times, Temperature: +18° to +35 °C
analysis accuracy + (reference frequency accuracy x setting frequency + 200 Hz)
Modulation Frequency: 2.4 to 2.5 GHz, Input level: =10 dBm, Averaging: 30 times, Temperature: +18° to +35 °C
accuracy 2.3%rms (typ.)
Setting range: 256 to 4096 chip
Analysis length Setting resolution: 1 chip
Setting method: Manual setting, Auto setting (at burst signal only. When “Data rate” is set as “Auto.”)
Normal: Refresh waveform/data for each measurement.
Storage mode Average: Displays the measured result value averaged for the designated number of measurements.
Averaging count: 2 to 999. Waveform display is same as “Normal” mode.
Frequency range 100 MHz to 3 GHz
gﬁgimemem level| 6 1 +26 dBm, —46 to +26 dBm (pre-amp On) —26 to +24 dBm
Measurement itemsZL Average power, Maximum power, Carrier off power (at burst signal), Burst on/off ratio (at burst signal), Burst rising/falling
time (at burst signal)
Frequency: 2.4 to 2.5 GHz, Averaging 30 times Frequency: 2.4 to 2.5 GHz,
Burst average <+1.7 dB (Input level: —18 to 0 dBm) Input level: —26 to 0 dBm
power accuracy e P y ’ P AR i
<+2.0 dB (Input level: —38 to 0 dBm, pre-amp On) Averaging 30 times, <+1.9 dB
. Selects from (1) and (2).
RF power Burst fising (1) The rising edge is detected from change of a signal level.
powe detection method Ising eage | 9 !9
(2) The rising edge is detected from a preamble signal. (Preamble Search)
Burst signal length Selects from (1) and (2).
detection method (1) Input dgta Iength_ . !
(2) The falling edge is detected from change of a signal level. (Ramp-down Detection)
Setting range: 256 to 4096 chip
Analysis length Setting resolution: 1 chip
Setting method: Manual setting, Auto setting (at burst signal only.)
Normal: Refresh waveform/data for each measurement.
Storage mode Average: Displays the measured result value averaged for the designated number of measurements.
Averaging count: 2 to 999. Waveform display is same as “Normal” mode.
Overwrite: Waveform is overwritten without erasing previous waveform. Data display is same as “Normal” mode.
Frequency range 100 MHz to 3 GHz
Eifgéence level —26 to +26 dBm, —46 to +26 dBm (pre-amp On) —26 to +24 dBm
Occupied Measurement BW (99%): 99% of the total radiation power is defined as the contained frequency width.
frequency method BW (90%): Frequency bandwidth containing 90% of the total radiation power. This value is called “spreading bandwidth” in
bandwidth TELEC's Technical Regulations Conformity Certification.
Normal: Refresh waveform/data for each measurement.
Storage mode Average: Displays the measured result value averaged for the designated number of measurements.
Averaging count: 2 to 999. Waveform display is same as “Normal” mode.
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Wireless LAN Measurement Software limited version

e [EEE802.11b, IEEE802.11g (ERP-DSSS/CCK) 2/2

Model

MX268132A ‘ MX268332A MX268732A

Spectrum
mask

Frequency range

100 MHz to 3 GHz

Reference level
range

—16 to +26 dBm, —36 to +26 dBm (pre-amp On) —16 to +24 dBm

Template

Corresponds to the spectrum mask defined in IEEE std 802.11b-1999 18.4.7.3 and IEEE std 802.11g-2003
19.5.4/19.7.2. Arbitrary spectrum mask is also available.

Storage mode

Normal: Refresh waveform/data for each measurement.
Average: Displays the measured result value averaged for the designated number of measurements.
Averaging count: 2 to 999. Waveform display is same as “Normal” mode.

Spurious

Frequency range

9 kHz to 3 GHz 9 kHz to 7.8 GHz 9 kHz to 30 GHz

Reference level
range

-6 to +26 dBm -6 to +24 dBm

Measurement
method

Sweep method:
Detects and displays the peak value after sweeping the designated frequency range with the spectrum analyzer.
Calculates and displays the ratio to the transmitted power value (power ratio). Detection mode is Positive Peak.

Spot method:
Displays the average value after measuring the designated frequency in time domain of the spectrum analyzer.
Calculates and displays the ratio to the transmitted power value (power ratio). Detection mode is Sample.

Search method:
Measures the frequency in time domain and displays the average value after sweeping the designated frequency range
with the spectrum analyzer and detecting the peak value. Calculates and displays the ratio to the transmitted power value
(power ratio). Detection mode is Sample.

Storage mode

Normal: Refresh waveform/data for each measurement.
Average: Displays the measured result value averaged for the designated number of measurements.
Averaging count: 2 to 999. Waveform display is same as “Normal” mode.

Batch
measurement

Measurement items

Frequency accuracy, EVM-RMS, EVM-Peak, Phase error-RMS, Amplitude error-RMS, Origin offset, TX-power, Carrier off
power (at burst signal), On/Off ratio (at burst signal), Burst signal rising/falling time (at burst signal), Occupied frequency
bandwidth, Spectrum mask, Spurious (Two tables can be chosen)

Judgement

According to the judgment value set per measurement item, PASS or FAIL judgment is automatically performed for each
measurement item.

[L: When burst interval is 20 ps or less, the Wireless LAN software cannot measure the following item rightly:
1) Carrier off power, 2) On/Off ratio and 3) Burst rising/falling time.

e Electric performance (IQ input)

Model

MX268132A MX268332A MX268732A

Input impedance

1 MQ (parallel capacitance <100 pF), 50 Q

Balance input

With MS2681A-17/MS2683A-17
Differential voltage: 0.1 to 1 Vp-p (input terminals) —
In-phase voltage: +2.5 V (input terminals)

Unbalance input

With MS2687B-18
0.1 to 1 Vp-p (input terminals)
DC/AC coupling Changeable

With MS2681A-18/MS2683A-18
0.1 to 1 Vp-p (input terminals)
DC/AC coupling Changeable

Measurement items

[[EEE802.11a, IEEE802.11g (ERP-OFDM, DSSS-OFDM), HiISWANa, HiperLAN2]:
Modulation accuracy/frequency, RF power, Batch measurement, 1Q level
[IEEE802.11b, IEEE802.11g (ERP-DSSS/CCK)]:
Modulation accuracy/frequency, RF power, Batch measurement, 1Q level

1/Q level measurement

Measures input level of | and Q (rms, p-p)

IQ phase difference measurement

When the CW signal is inputted to | and Q input terminals, measures and displays the phase difference between I-phase
and Q-phase signals.
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Ordering Information

Please specify the model/order number, name, and quantity when ordering.

Model Name Remarks
— Main frame —

MX268101B W-CDMA Measurement Software For MS2681A

MX268301B W-CDMA Measurement Software For MS2683A

MX268701B W-CDMA Measurement Software For MS2687B

MX268102A GSM Measurement Software For MS2681A

MX268302A GSM Measurement Software For MS2683A

MX268702A GSM Measurement Software For MS2687B

MX268103A cdma Measurement Software For MS2681A

MX268303A cdma Measurement Software For MS2683A

MX268703A cdma Measurement Software For MS2687B

MX268104A 1xEV-DO Measurement Software For MS2681A

MX268304A 1xXEV-DO Measurement Software For MS2683A

MX268704A 1XEV-DO Measurement Software For MS2687B

MX268105A T/4DQPSK Measurement Software For MS2681A

MX268305A TW4DQPSK Measurement Software For MS2683A

MX268705A T/4DQPSK Measurement Software For MS2687B

MX268130A Wireless LAN Measurement Software For MS2681A

MX268330A Wireless LAN Measurement Software For MS2683A

MX268730A Wireless LAN Measurement Software For MS2687B

MX268132A Wireless LAN Measurement Software Limited Version For MS2681A

MX268332A Wireless LAN Measurement Software Limited Version For MS2683A

MX268732A Wireless LAN Measurement Software Limited Version For MS2687B

— Standard accessories —

W1746AE W-CDMA operation manual For MX268101B/268301B/268701B
W1854AE MX268102A/302A/702A operation manual For MX268102A/268302A/268702A
W1865AE MX860x03A/MX268x03A operation manual For MX268103A/268303A/268703A
W2090AE MX860x04A/MX268x04A operation manual For MX268104A/268304A/268704A
W1866AE MX860x05A/MX268x05A operation manual For MX268105A/268305A/268705A
W2080AE MX268[BOA/MX860[BOA operation manual For MX268130A/268330A/268730A
W2137AE MX268[B2A/MX860[B2A operation manual For MX268132A/268332A/268732A
JT32MA3-NT1 | PC ATA Card (32 MB, for backup)

/inritsu

Specifications are subject to change without notice.

ANRITSU CORPORATION

1800 Onna, Atsugi-shi, Kanagawa, 243-8555 Japan
Phone: +81-46-223-1111

Fax: +81-46-296-1264

* USA.

ANRITSU COMPANY

TX OFFICE SALES AND SERVICE

1155 East Collins Blvd., Richardson, TX 75081, U.S.A.
Toll Free: 1-800-ANRITSU (267-4878)

Phone: +1-972-644-1777

Fax: +1-972-644-3416

® Canada

ANRITSU ELECTRONICS LTD.
700 Silver Seven Road, Suite 120, Kanata,
ON K2V 1C3, Canada

Phone: +1-613-591-2003

Fax: +1-613-591-1006

® Brasil

ANRITSU ELETRONICA LTDA.
Praca Amadeu Amaral, 27 - 1 andar
01327-010 - Paraiso, Sao Paulo, Brazil
Phone: +55-11-3283-2511

Fax: +55-11-3886940

* UK.

ANRITSU LTD.

200 Capability Green, Luton, Bedfordshire LU1 3LU, U.K.
Phone: +44-1582-433280

Fax: +44-1582-731303

® Germany

ANRITSU GmbH

Grafenberger Allee 54-56, 40237 Disseldorf, Germany
Phone: +49-211-96855-0

Fax: +49-211-96855-55

® France

ANRITSU S.A.

9, Avenue du Québec Z.A. de Courtabceuf 91951 Les
Ulis Cedex, France

Phone: +33-1-60-92-15-50

Fax: +33-1-64-46-10-65

® |taly

ANRITSU S.p.A.

Via Elio Vittorini, 129, 00144 Roma EUR, ltaly
Phone: +39-06-509-9711

Fax: +39-06-502-2425

® Sweden

ANRITSU AB

Borgafjordsgatan 13 164 40 Kista, Sweden
Phone: +46-853470700

Fax: +46-853470730

® Denmark

Anritsu AB Danmark

Korskildelund 6 DK - 2670 Greve, Denmark
Phone: +45-36915035

Fax: +45-43909371

® Singapore

ANRITSU PTE LTD.

10, Hoe Chiang Road #07-01/02, Keppel Towers,
Singapore 089315

Phone: +65-6282-2400

Fax: +65-6282-2533

* Hong Kong

ANRITSU COMPANY LTD.

Suite 923, 9/F., Chinachem Golden Plaza, 77 Mody
Road, Tsimshatsui East, Kowloon, Hong Kong, China
Phone: +852-2301-4980

Fax: +852-2301-3545

® P. R. China

ANRITSU COMPANY LTD.

Beijing Representative Office

Room 1515, Beijing Fortune Building, No. 5 North Road,
the East 3rd Ring Road, Chao-Yang District

Beijing 100004, P.R. China

Phone: +86-10-6590-9230

® Korea

ANRITSU CORPORATION

8F Hyun Juk Bldg. 832-41, Yeoksam-dong,
Kangnam-ku, Seoul, 135-080, Korea

Phone: +82-2-553-6603

Fax: +82-2-553-6604

® Australia

ANRITSU PTY LTD.

Unit 3/170 Forster Road Mt. Waverley, Victoria, 3149,
Australia

Phone: +61-3-9558-8177

Fax: +61-3-9558-8255

® Taiwan

ANRITSU COMPANY INC.

7F, No. 316, Sec. 1, NeiHu Rd., Taipei, Taiwan
Phone: +886-2-8751-1816

Fax: +886-2-8751-1817
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