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For evaluation of Wireless LAN equipment and Devices
Compatible with IEEE802.11a/b, HiperLAN2, HISWANa

— 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

® Supports the IEEE802.11a/b, HISWANa and HiperLAN2
standards.

® Analyzes OFDM signals that implement a high-speed
data transfer of 54 Mbps.

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

® Capable of measuring harmonics up to 5-time waves of
the 5-GHz band wireless LAN (IEEE802.11a, HiSWANa,
HiperLANZ2) when the MS2687B is used.

® One-touch measurement of tests on transmission charac-
teristics, including modulation analysis and spurious.

® Provides a batch measurement function that automatically
measures items that were individually measured before,
and displays judgement results for the specified reference
value.

Measurement items

Modulation analysis:

[IEEE802.11a, HISWANa, HiperLAN2]
Modulation accuracy (EVM)
Frequency
Phase error
Carrier leak
Spectrum flatness
Constellation
Modulation accuracy (EVM) vs Sub-carrier
Modulation accuracy (EVM) vs Symbol
Phase error vs Symbol

[IEEE802.11b]

Modulation accuracy (EVM)
Frequency
Amplitude error
Phase error
Origin offset
Constellation
Modulation accuracy (EVM) vs Chip
Phase error vs Chip
Eye-diagram
Power

Transmitter power

Slot display

Transient display

Occupied bandwidth

Adjacent channel power

Spectrum mask

Spurious, Outband leakage power

Frequency

Macro function (Batch processing)

CCDF



Setup Common Parameter Modulation Analysis:

This screen is used to set common parameters such as sig- Modulation Accuracy (EVM) vs. Symbol/Chip
naling system, input level, frequency, data rate, target sys- Displays the modulation accuracy (EVM) for each symbol/
tem and so on before starting an analysis. Setting these chip in a graph.
parameters simplifies measurement operations.
< Hodulation Analysis (WLAN) >> Heasure : Single
Setup Storage : Normal
< Setup Common Paraneter (WLAN) >> Faraneter 2 Trace : EVH vs. Synbol Trace
Input N Frequency : Format
Terminal : [RF 1 Batch 5 229.999 944 2 Mz -
Heasure Frequency Error :
- —_—— -bb.8 Hz
Srrset tewer T oo E ~0.0i1 ppml SO
Hodulation EVH CRMS> :  1.20% [0
H Earrior Prequency : [ 5230.000000iltz1 |_Anolysis -37.77dB[
N 10 (Peak) : 4.61% Signal
Signal %1 Phase Err.(RHMS): Setup
Target System : [1EEE802.11al RF 0.73 des. |
Heasuring Chject : [Burst 1 Power Flatness
Hodulation ¢ LorH odoa 1 N o
Occupied
Trisger : [Free Runl % N
-+ Lo—— | Adjust
Adjacent 0 Range
Channel 1 23 ”
Power Hodulation : QFDH-64QAM [syn.]
* e e, S oon st
Systen : IEEES02.11a Freg : 5230.000000lHz Spectrua Hod _ : Auto Offset : __ 0.00dB Correction : OFf 2
Rate - bdilbps Level : -6.00dBa liask
Hod : OFDH-640AH Offset : 0.00dB Correction : Off 2
Modulation Analysis: Spectrum Flatness
Modulation Analysis Displays the spectrum flatness for each subcarrier in a
Displays numeric results, including the frequency, execution graph (IEEE802.11a, HiISWANa, HiperLAN2).
value and maximum value of the modulation accuracy
. < Hodulation Amalysis (WLAK) >> He : Singl fnalysis
(EVM) and the execution value of the phase error. onuiakion wveis Storase . Horan) 7
10 Trace : Spectrum Flatness
Trace
i i i Carrier Leak : Format
Modulation Analysis: Constellation -ae .
. . . Flat: H
Displays the constellation in a graph. 03%32 N
T : Mﬁ-i -0.59 dB "
< Hodulation Analysis CWLAN) >> hsi;tagg;u;g ﬁggm;? - Bualysis - . mﬁﬁ' _Egé ﬂ 3.‘;21
Trace : Constellation Trace [dB]| Outsidé/lnsir.le ==
Frequency : Format -0.02 Flatness
« e e a W om 5 230.000 006 7 Wz— ] feasurement
Frequency Error :
« v 5.7 Hz
i 0.001 ppu| Storase
v EVH CRMS) :  1.31% * fdjust
-37.66dB . -10 Sog 26 =
a o : Phase ook ey OO §é§$1 Hodulation : OFDH-64QAH N
B N N * : 075dE 3 )
e PP e e, S oon st
. . . —37:65 B feasurement Yod : Auto Offset : 0.00dB Correction : Off 2
just Modulation Analysis: Eye-Diagram
Kodulation : OPDY-§42AH - Displays the eye diagrams (IEEE802.11b).
Systen : IEEEROZ.11a Frea ;G230 000000M: Jadk ot o
Hod  : aufo offset i 0.0048 correction : off [JNZ < Hodulatlon Amalysis (ILAN) > Measure : Sliele e
Trace : Eye Diasram
Trace
. . Fi H F t
Modulation Analysis: F”E“‘;‘?'g‘“_%og 011 1 M
. . requency LError :
Modulation Accuracy (EVM) vs Subcarrier 1 o'aok 12 | storage
When the measured signal is OFDM, displays the modula- i B
. . . (Peak) : T7.26%
tion accuracy (EVM) for each subcarrier in a graph. A graph Phase Err.(BS): | Siema
. . . . . - 6. L_oetup |
is displayed on the left and numeric results are on the right. Hagnituds Brr CRAS): P
origin Offset :
a ~56.91 dB
Modulation Analysis: Phase Error vs. Symbol/Chip
Displays the phase errors for each symbol/chip in a graph. Adjust
A graph is displayed on the left and numeric results are on *% fodstion : cok-iimbes -
the right. M e f, o st
Hod : CCE-11Mbps Offset : 0.00dB Correction : Off 2




Power: Slot display

Displays a burst waveform of one slot. Numeric results

such as the average power and maximum transient power

are also displayed.

RF P
< RF Power (WLAN) >>
Storage : Average ¢ 3 P #
Trace : Slot
Heasuring Object: Burst Trace
[dB) Tx Power: 53.81 »% | Format
10| -12.31 dBn| -
Power Flatness
0 Max : -1.44 dpa| StOFEEC
10.86 dB
®
-10 Carrier Off Power:
47.19 ¥ Signal
-43.26 dBu Setup
-20 on/0ff Ratio: B
80.96 dB
_a0! Unit
—40)
Adjust
Range
-20.0 437.2 S
[ps]
Back
System : IEEE802.11a Freq :  5230.0000004Hz Screen
Rate : Aubo Level : -6.00dBm
Hod : Auto Offset : 0.00dB Correction : Off 2

Power: Transient display

Displays an enlarged version of the rising/falling edge of the
burst waveform of the slot. The transient time is also dis-

played. (IEEE802.11b)
Occupied Bandwidth

Displays the occupied frequency bandwidth, which includes
99% of the total radiant power, in a graph and numeric results.

Oecupied
< Qccupied Bandwidth (WLAN> »> Heaswre : Simele Bondurdth
Storage : Normal *
Setup
[dB1 Spectrum
i i Ana lyzer
0 + + OCC BW (99%) 16.56 Wz
: : (it - TELEC
“10 ; ; Upper Linit : 8.36 HHz Standard
‘ 1 Lower Linit :  -8.20 iz L_tI0door) |
-20
Center (Upper+Lower)/2 : TELEC
_30 6230.080 lHz Standard
| L (Qutdoor)
-40 -
50 f Spectrun Analyzer
| i Ref : -6.00dBn#
-60 | | ATT : 10dB
: : RBW : 300KHz#
g0, dalts : : " UBW : 300kHz#
Span : 40.0MHz Data Points : 1001 SWT : 10as 2
DET : Positive Peak
Systen : IEEES02.11a Freg :  5230.000000MHz Jadk
Rate : Auto Level : -6.00dBm
Hod : duto Offset : 0.00dB Correction : Off [ 1

Adjacent Channel Power

Displays the adjacent channel power in a wide-range graph

and its numeric results. It is also possible to display the

power for each channel separately.

< Adjacent Channel Power (WLAN)>>

Storage : Average ( 3/ P
48] TELEC : Indoor Yethod : Spectrum(All)
-10
~30 JW(?\ IM,WA
-50
LA W
Span : 100MHz Data Points : 1001

Tz Power : —11.03 dBn
Spectrun Analyzer
Ref :

Hod : Auto Offset : 0.00dB Correction

ACLR 4.00dBu#
-40.0 HHz : -51.54 dBa ATT : 20dB
—20.0 HHz : -41.83 dBa RBW : S00kHz#

20.0 Mz : -42.10 dBa BK : 300kHz#
40.0 MHz : -b1.27 dBm SHT 10ns
DET : Positive Peak
System : IEEE802.1la Freq : 5230.0000004Hz
Rate : Auto Level : -6.00dBa

: Off

Storage Hode

#

Storage
Hode

#

Average
Count

Refresh
Interval

JEETER Once |

return

Spectrum Mask

Executes pass/failure judgement using the standard line
corresponding to each wireless LAN system. The level dif-
ference of the measurement value or the level measure-
ment value is also displayed with its frequency.

CCDF

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

Spurious

Displays the measured results for the spurious, including
frequency, level, judgement result (PASS/FAIL), specifica-
tions, RBW and VBW in three sweep modes, on three sepa-
rate screens.

Sprious
K< Spurious Emission (WLAN) >> Storase : Normal Emission
Spurious : Sweep *
Detect  : Positive Peak
Spurious
Hode
Tz Power -10.32 dBn .
Frequency Level Judgepent  Linit Storage
f 1= 5 130.240 000 MHz: 0.000 yi/H PASS 2.50 pN/H Hode
2= 5 146.272 000 WHz: 0.000 Ji/H PASS 5.0 pWWH —=——e——
£f3= 5 260.616 000 MHz: 0.000 yW/H PASS 165.0  pW/H 3
f 4= 5 260.028 000 MHz: 0.000 yW/H PASS 0.200 pW/H View
fh= MHz: 27 e Select
f6= Hhz: W /U
f7= MHz: 29 L7 N —
f8= MHz - 2U/H A
9= MHz - 2U/H A 5 :
£10 = iz 7H My [alibration
fll = MHz: 29/ H
fi2 = MHz: 29 o |
13 = MHz - 2U/H A
fl4 = MHz - PU/H P Adjust
f1b = MHz: 2470 e Ranse
Total Judgerent : PASS N
Systea : IEEES02.11a Freq :  5280.000000MHz Jack
Rate 0 Level : -6.00dBn
Hod : Auto Offset : 0.00dB Correction : Off 23

Macro Function (Batch Processing)

By presetting the judgement values, simultaneous measure-
ment and automatic judgement are executed for the follow-

ing items. Measured results are displayed in three screens.

® Modulation analysis

® RF power

® Occupied bandwidth

® Adjacent channel power
® Spectrum mask

® Spurious
Batoh
K< Batch Measure (WLAN) >> Heasure
Hodulation Analysis : PASS
Frequency Error : -126.9 Iz (200000.0 Hz) Heasure
EVHCRHS ) : -37.86 dB ¢ -16.00 dB) Start
(Peak) : 4.53 % (- %) [
Phase Error : 0.70 deg. ¢ 179.86 deg.) set
Carrier Leak : —-80.44 dB ¢ -15.00 dB) Measﬁe
Flatness(Outside) : —0.04d8 -0.13dB ¢ -4.00. 2.00) Table
CInside) : 0.04 d8 -0.04 dB ¢ -2.00. 2.00)
3
BF Power : PASS View
TX Power H -12.26 dBn ¢ -15.00. -8.00) Select
Carrier Off Pomer : 56.87 ¥ ()
Oon/0ff Ratio : 380.27 dB CC———dB 1
Occupied Bandwidth : PASS 5 5
Gceupied Bandwidth(som) : 16.6¢ Mz ¢ 18.00 ipy [(311bration
Ad jacent Channel Power : PASS
20MHz(Lower & Upper) : -36.14 dB  -3b.26 dB ( -25.00 dB)
40MHz(Lower & Upper) : —44.37 dB  -44.51 dB ¢ -40.00 dB) Adjust
Ranse
Spectrun Mask : PASS S
Total Judgement : PASS Back
Systen : IEEE802.1la Freq :  5230.0000004Hz Screen
Rate : Aulo Level : -6.00dBn
Hod : Auto Offset : 0.00dB Correction : Off 2




Specifications

Guaranteed specifications after Adjust Range and Power Calibration keys pressed.
Can be set when pre-amp on is installed MS2681A-08 and MS2683A-08 option in the main frame.

¢ [IEEE802.11a

Model

MS2681A MS2683A MS2687B

Frequency range

100 MHz to 6 GHz (at pre-amp off)

100 MHz to 3 GHz 100 MHz to 3 GHz (at pre-amp on)

100 MHz to 6 GHz

Modulation type

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

Data rate

54 Mbps, 48 Mbps, 36 Mbps, 24 Mbps, 18 Mbps, 12 Mbps, 9 Mbps, 6 Mbps, AUTO

Measurement level range

—26 to +26 dBm (at pre-amp off)

—46 to +26 dBm (at pre-amp on, <3 GHz) 26 0 +24 dBm

Measurement items

Carrier frequency, modulation accuracy (RMS, Peak), phase error (RMS), carrier leak, spectrum flatness

Display waveform

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

Measurement
frequency intake range

+18° to +35°C, setting frequency +120 kHz

Carrier frequency
accuracy

Frequency: 2 to 2.5 GHz [ Frequency: 4.9 to 6 GHz

Input level: =10 dBm, averaging 30 times, +18° to +35°C,
+ (reference oscillator x setting frequency + 500 Hz)

Modulation accuracy

Frequency: 2 to 2.5 GHz [ Frequency: 4.9 to 6 GHz

Input level: —10 dBm, averaging 30 times, +18° to +35°C
1.5 %rms (typ.)

Zlnoa(:lyjlseiglon Display formgt: )
Constellation A_II sub-carriers, 1 sub—carrle_r
First symbol, Last symbol, Pilot only
Both sides sub-carriers
EVM error vs symbol Vertical line (full scale): 5%, 10%, 20%, 50%, 100%
Horizontal line: Symbol number, 1 to 1367 symbol
Vertical line (full scale): 5 deg, 10 deg, 20 deg, 50 deg, 100 de
Phase error vs symbol Horizontal IirEe: Symbczl numger, 1 togl367 sy?nbol ’ ’
. Vertical line (full scale): 5%, 10%, 20%, 50%, 100%
EVM vs sub-carrier . N B
Horizontal line: Sub-carrier number
Vertical line (full scale): 5 dB, 10 dB, 20 dB, 50 dB, 100 dB
Spectrum flatness Hori N ) -
orizontal line: Sub-carrier number
Measurement items Burst average power, carrier off power, burst on/off ratio
Display burst wave
Slot display Vertical line unit: dBm, dB, %
Horizontal line: —20 to 5488 ps (max)
Display rising/falling burst wave
Transient display Vertical line: dBm, dB, %
RF power Horizontal line: —4 to +4 ps (rising edge), falling edge +4 ps (falling edge)
Eggfg\‘/g’ 21025 GHz Frequency: 4.9 to 6 GHz Frequency: 4.9 to 6 GHz
Burst average power : Input level: —18 to 0 dBm Input level: =26 to 0 dBm
accuracy 1.7 ‘“.3 (pre-amp off, ~18 to 0 dBm) Averaging 30 times Averaging 30 times
Averaging 30 times +27 dB 429 dB
+2.0 dB (pre-amp on, —38 to 0 dB)
Ramp down detection | Suitable waveform is displayed by detecting burst falling edge automatically.
Normal Refresh waveform/data for each measurement
Waveform display is same as normal mode.
Storage Average Data display is averaged data by averaging number.
mode Averaging number: 2 to 999
. Waveform is overwritten without erasing previous waveform.
Overwrite

Data display is same as normal.




e HiISWANa, HiperLAN2

Model

MS2681A MS2683A MS2687B

Frequency range

100 MHz to 6 GHz (at pre-amp off)

100 MHz to 3 GHz (at pre-amp on) 100 MHz to 6 GHz

100 MHz to 3 GHz

Modulation type

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

Data rate

54 Mbps, 36 Mbps, 27 Mbps, 18 Mbps, 12 Mbps, 9 Mbps, 6 Mbps, AUTO

Measurement level range

—26 to +26 dBm (at pre-amp off)

—46 to +26 dBm (at pre-amp on, <3 GHz) 26 t0 +24 dBm

Measurement items

Carrier frequency, modulation accuracy (RMS, Peak), phase error (RMS), carrier leak, spectrum flatness

Display waveform

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

Measurement
frequency intake range

+18° to +35°C, setting frequency +120 kHz

Carrier frequency
accuracy

Frequency: 2 to 2.5 GHz [ Frequency: 4.9 to 6 GHz

Input level: —10 dBm, averaging 30 times, +18° to +35°C,
+ (reference oscillator x setting frequency + 500 Hz)

Modulation accuracy

Frequency: 2 to 2.5 GHz [ Frequency: 4.9 to 6 GHz

Input level: =10 dBm, averaging 30 times, +18° to +35°C
1.5 %rms (typ.)

Modulation -
: Display format:
analysis - '
Constellation All sub-carriers, 1 sub-carrier
First symbol, Last symbol, Pilot only
Both sides sub-carriers
EVM error vs svmbol Vertical line (full scale): 5%, 10%, 20%, 50%, 100%
Vs sy Horizontal line: symbol number 1 to 1367 symbol
Vertical line (full scale): 5 deg, 10 deg, 20 deg, 50 deg, 100 deg
Phase error vs symbol Horizontal line: symbol number 1 to 1367 symbol
. Vertical line (full scale): 5%, 10%, 20%, 50%, 100%
EVM vs sub-carrier . N -
Horizontal line: Sub-carrier number
Spectrum flatn Vertical line (full scale): 5 dB, 10 dB, 20 dB, 50 dB, 100 dB
pectrum fatness Horizontal line: Sub-carrier number
Measurement items Burst average power, carrier off power, burst on/off ratio
Display burst wave
Slot display Vertical line unit: dBm, dB, %
Horizontal line: —20 to 5488 ps (max)
Display rising/falling burst wave
Transient display Vertical line: dBm, dB, %
RF power Horizontal line: —4 to +4 ps (rising edge), falling edge 4 ps (falling edge)
:;reqtulecql/.: 21025 GHz Frequency: 4.9 to 6 GHz Frequency: 4.9 to 6 GHz
Burst average power put levet. Input level: =18 to 0 dBm Input level: —26 to 0 dBm
+1.7 dB (pre-amp off, —18 to 0 dBm) . . f .
accuracy : ) Averaging 30 times Averaging 30 times
Averaging 30 times +2.7 dB +29dB
+2.0 dB (pre-amp on, —38 to 0 dB) - -
Ramp down detection| Suitable waveform is displayed by detecting burst falling edge automatically.
Normal Refresh waveform/data for each measurement
Waveform display is same as normal mode.
Storage Average Data display is averaged data by averaging number.
mode Averaging number: 2 to 999
. Waveform is overwritten without erasing previous waveform.
Overwrite

Data display is same as normal.




* [IEEE802.11b

Model

MS2681A ‘ MS2683A MS2687B

Frequency range

100 MHz to 3 GHz

Modulation ty,

pe

CCK, DQPSK, DBPSK, AUTO

Data rate

11 Mbps, 5.5 Mbps, 2 Mbps, 1 Mbps, AUTO

Measurement level range

—26 to +26 dBm (pre-amp off)

—46 to +26 dBm (pre-amp on, <3 GHz) 26 to +24 dBm

Measurement items Carrier frequency, modulation accuracy (RMS, Peak), phase error (RMS), amplitude error (RMS), origin offset
Display waveform Constellation, EVM vs Chip, Phase error vs Chip, Eye-diagram
Measurement +18° to +35°C, setting frequency +120 kHz
frequency intake range
Carrier frequency Frequency: 2.4 to 2.5 GHz, Input level: =10 dBm, averaging 30 times, +18° to +35°C
Modulation | accuracy + (reference oscillator x setting frequency + 200 Hz)
analysis Modulation accurac Frequency: 2.4 to 2.5 GHz, Input level —10 dBm, averaging 30 times, +18° to +35°C
Y | 2.3%rms (typ.)
Constellation Error scale display: 5%, 10%, 20%, 35%, OFF
EVM vs Chip Vert_ical Iine_ (full sc_ale): 5%, 10%, 20%, 50%_, 100%
Horizontal line: Chip number 256 to 4096 chips
. Vertical line (full scale): 5 deg, 10 deg, 20 deg, 50 deg, 100 de
Phase error vs Chip Horizontal Iirse: Chip n)umber9256 to 4?096 chigs ’ ’
Measurement items Burst average power, carrier off power, burst on/off ratio
Display burst wave
Slot display Vertical line unit: dBm, dB, %
Horizontal line: —20 to 5488 ps (max)
Display rising/falling burst wave
RF power | Transient display Vertical line unit: dBm, dB, %
Horizontal line: —4 to +4 s (rising edge), falling edge +4 ps (falling edge)
. ) Frequency: 2.4 to 2.5 GHz
Burst average power Frequency: 2.4 10 2.5 GHz, averaging 30 times Inpgt Ieve>ll: —26 to 0 dBm
accuracy +1.7.dB (-18 to 0 dBm, pre-amp off) Averaging 30 times
+2.0 dB (-38 to 0 dBm, pre-amp on) +19 dB
Ramp down detection | Suitable waveform is displayed by detecting burst falling edge automatically.
Normal Refresh waveform/data for each measurement
Waveform display is same as normal mode.
Storage Average Data display is averaged data by averaging number.
mode Averaging number: 2 to 999
. Waveform is overwritten without erasing previous waveform.
Overwrite Data display is same as normal.
e CCDF
Model MS2681A MS2683A MS2687B

Frequency range

100 MHz to 6 GHz (pre-amp off)

100 MHz to 3 GHz (pre-amp on) 100 MHz to 6 GHz

100 MHz to 3 GHz

Measurement method

CCDF: Measure complementary cumulative distribution of input signal
APD: Measure amplitude probability distribution of input signal

Data count number

10000 to 2000000000

Analysis time

0.001 to 100 ms

Filter

22 MHz, 20 MHz, 10 MHz, 5 MHz, 3 MHz, 3.84 MHz (RRC), 3.84 MHz (RC)

Free run

Input signal continuously regardless input signal condition

Trigger

Wide IF

Input signal synchronized with video signal.
Trigger edge: Rise, Fall
Trigger delay: —10000 to +10000 ps
Trigger level: High, Middle, Low

External

Input signal synchronized with trigger signal at TRIG/GATE IN connector.
Trigger edge: Rise, Fall
Trigger delay: —10000 to +10000 ps




Ordering I nformation

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

Model/Order No. Name

Main frame
MX268130A
MX268330A
MX268730A

Standard accessories
JT32MA3-NT1
W2080AE

PC-ATA card (32 MB, for backup):
Wireless LAN Measurement Software operation manual (Vol. 1): 1 copy

Wireless LAN Measurement Software (for MS2681A)
Wireless LAN Measurement Software (for MS2683A)
Wireless LAN Measurement Software (for MS2687B)

1pc
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Specifications are subject to change without notice.
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® Sweden

ANRITSU AB
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Phone: +86-10-6590-9230
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