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Features

1) Supports the IEEE802.11g/a/b, HiISWANa, HiperLAN2 standards.

2) One-box solution with excellent cost performance, enabling spectrum analysis,
modulation analysis and power meter measurement of wireless LAN signals.

3) Integrates a high-performance DSP, enabling high-speed and high-accuracy
measurement. Modulation accuracy can by measured completely in 1 sec or less.

4) Capable of measuring harmonics up to 5-time waves of the SGHz band wireless LAN
(IEEE802.11a, HiISWANa,Hiper LAN2) when the MS2687B is used.

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

6) One-touch measurement of tests on transmission characteristics,including modulation
analysis and spurious.

7) Provides a batch measurement function that automatically measures items which were
individually measured before, and displays judgements results for the specified reference
value.
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Product Concept 1/4
All in One

OFDM modulation analysis, Spectrum analysis and High accuracy power
measurement can be done with only 1-box by installing

Main Flame

*Spectrum analyzer
MS2687B 9kHz to 30GHz
MS2683A 9kHz to 7.8GHz

FE | Re———— MS2681A 9kHz to 3GHz
b 7 A B *Tx Tester (built-in power meter)
|:| / RE INPUT MS8609A 9kHz to 13.2GHz
! VQImput pe +30dBm MAX MS8608A 9kHz to 7.8GHz

Model Name |Frequency range [Pre amp 1Q-Balance [IQ-Unbalance |Power meter

MS2687B  |9kHz to 30GHz [Not available |Not available |Option Option

MS2683A  |9kHz to 7.8GHz |Option(3GHz) |Option Option Not available

MS2681A  |9kHz to 3GHz Option(3GHz) |Option Option Not available

MS8609A  |9kHz to 13.2GHz |Option(3GHz) |Standard Standard Standard(Built-in) *1
MSB608A  |9kHz to 7.8GHz |Option(3GHz) |Standard Standard Standard(Built-in) *1

*1: The frequency range of built-in power sensor is 50MHz to 6GHz, which is available for power
measurement of SGHz-band wireless LAN.
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Product Concept 2/4

Frz‘:fgg;;‘;agg ?%ii:shsain:;m The harmonics to be measured is
restricted by the upper frequency
z z range of mainframe.
Model No z S 1E |12 |z |7
Upper | < § z |g é ; ; ; In order to measure 2.4GHz band
Upper: Spectum | frequency _% E g E |z 4 = WLAN (11b/11g),
Analyzer range of &l 2 'ﬁ E £ E 8 MS2683A/8608A whose upper
g ﬁ g § josi N E .’E :E N . PP
Lower. Wirless LAN|  Spectrum § g % % E SRR 5» frequency range is 8GHz are the
wy wy 3
Mesas;retmm analyzer : % L] % : % % % S % %= g o g B E optlmal.
oftware & nle =8 ¢C|2t]|walan
é% g % éﬁ g 5 E=[2c=|2|2 5| Inorder to measure SGHz band
BS|EE|BE|E EZ|Ez g 2 E 2[  WLAN, MS2687B/MS8609A are
fg|fgler|Zgl=g|2G|28|2¢8 i
§*E'§EE.\-EEE"J§%§K}' the optimal.
— Sl = = However, MS8609A cannot
MX268730A 30GHz measure more than 3rd harmonics
MS8609A 132G of 5SGHz band WLAN.
MXB860930A ) Powermeteris built in as standard.
MS8608A 8.0GHz
MXB860830A ) Powermeteris built in as standard.
MS2683A 7 8GHz
MX268330A
MS2681A 3 0GHz
MX268130A

TEEES02. 11b and IEEE802.11g(ERP-DSSS/CCK)
IEEES02.11a, IEEE802.11g (ERP-OFDM, DSSS-OFDM), HiSWANa and HiperLAN2

Frequency range which can be measured
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Product Concept 3/4

Various support systems and Expandability

Able to install 3 systems simultaneously.

PC Card
(Flash memory)

Signal Analysis Function:
Power Spectrum Measure- | [Measure- | [Measure-
Meter Analyzer ment ment ment
Function Function Software | [ Software | | Software
1 2 3
% Pl P
| Main F}neuon

/

(W -CDMA| GSM 802.11a 802.11b 802.11g [|HiSWANa [[HiperLAN2
Measure-| [Measure-| | Measure- [|[Measure-||Measure-||Measure-[|Measure- . .
ment ment ment ment ment ment ment

Software | |Software | [ Software ||Software |[Software ||Software [|Software

A package of WLAN Measurement Software
conforming to 5 types of standards.
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Product Concept 4/4
Various support systems and Expandability

Selectable various analysis functions ranging from mobile systems to

wireless LAN systems. MSIGRIA | o
Standards MS2683A | e cion
MS2687B

W-CDMA 0 0
GSM
EDGE 0 <
cdmaOne
cdma2000 1x
CDMA2000 IXEV-DO 0 0
pai/4EQPSK
PDC
PHS
NADC(S-136) v o
STD-39/T79
STD-T61
WLAN
IEEES02. 11a
IEEES02.11b

@ PC Card IEEES02.11g O o
HiSWANa

(Flash memory) HiperL AN2

HSDPA X 0
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The example of evaluation(1): Transmitter Test

(A?Mmq i ©055 0
. I=EK)
= (L
E o COoo \:I-Ellj
1O Input ——| E Soo gt
o D‘: ooag RF INPUT
(—o@ 060 L e Sl Bl

RF output test/—//"‘ ‘\
L s Hm

eConstellation eEVM vs Subcarrier

Span : 100MHz Data Pnlnts : 1001
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The example of evaluation(2): Device Test

Uooooo
2 1600
]

1/Q Input

o oo o

0
0

al
a

0 0OoOI0
0

oooo
5 boboa
© oooal

RF INPUT
K type +30dBm MAX

Frequency Level Judgenent  Limit
b 130.240 000 HHz: 0.000 ¥/ PASS 2.50 pH/H
5 146.272 000 0.000 JH/H PASS 15.0 W4
0.000 JH/H PASS 15.0
0.000 »H/H PASS 0.
MM —

5 250.616 000
5 260.028 000
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List of measurement items

Modulation analysis

[IEEE802.11a, 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)

[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)

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 *2
Occupied bandwidth,
Spreading bandwidth *2
Adjacent channel power *1
Spectrum mask
Spurious,

Out-band leakage power

CCDF, APD

Chip clock error *2

Macro function (Batch processing)

*1: Can be measured complying with "IEEE802.11a, HISWANa and HiperLAN2."
*2: Can be measured complying with "IEEE802.11b and IEEE802.11g (ERP-DSSS/CCK)."
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Example of Measurement result (1)

Parameter setting

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

26878 2003706723 19:17:04 Setup Setup
< Setup Common Parameter (WLAN) >> Paraneter Parameter

Input
ng'lerminal : [RF 1 Batch CCDF P27/P22

Heasure
Reference Level : [ -6.00dBn] N R
Offset Level : [ 0.00dB]
ey Hodulation Spurious P10'16/P24925

Carrier Frequency : [ 5230.000000HHz] | Akt |\ o |

S : [IEEEE[]Z.H?] F3 Pl 7’1 8

Target System
Heasuring Object : [Burst
Data Rate A Athps

Yodulation : [OFDH-64Q4H 1 7
Occupied Chip P19/P26

Bandwidth Clock Error

oz P20

Power

-F6 P21
Systen : IEEES02.1la Freq :  5230.000000Mz Srectis
00dB

Rate 4bps Level : —6.00dBn e I [ —
Yod  : OFDH-640AM _ Offset : _ 0.00dB correction : off K2 I B | more
Discover What's Possible™ . A nrl tsu
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Trigger : [Free Ruml

Example of Measurement result (2)

Modulation Analysis:
Frequency, EVM, Phase Error, Carrier Leak, Spectrum Flatness

Displays numeric results, including the frequency, RMS and maximum value of the Error
Vector Magnitude(EVM) and the RMS of the phase error.

Error Vector Magnitude(EVM) indicates vector synthesis of phase error and amplitude
error, functioning as a yardstick for modulation quality. Lower EVM achieves higher
quality and transmission rate.

Wodutation Modu Lt ion
< Hodulation Analysis CWLAN) >> Heasure : Single b < Hodulation Analysis (WLAN) >> Heasure : Single CHLRE
Storase : Normal k3 Storase ora | *
Trace : No Trace Trace : No Trace
Trace
Frequency Format
Carrier Frequency : 5 170.000 076 0 liHz
Carrier Frequency Error 75.0 Hz

Trace
Frequency Fornat
Carrier Frequency : 2 412.000 053 5 MHz
Carrier Frequency Error 53.5 Hz

* *

0.015 ppn 0.022 ppn

) Storege : Storase
Hodulat jon . OFDH-640AH Hodulat ion :
T (RHS) i1.3 -87.11 dB _flode | i (RHS) tiode
EVH (Peak) H * EVM (Pealk)

Phase Error (RHS) Phase Error CRHS) B
Signal Hagnitude Error (RHS) H T % Signal

Setup orisin Offset : d Setup

Spectrun
Carrier Leak
Flatness (Outside) M o (Subcarrier:
i . (Subcar!
(Inside) 1 R (Subcarri
1 (Subcarrier:

Flatness

System : IEEE802.11b Freq : 2412.0000004Hz
Rate Hbps Level : -16.00dBn Pre Ampl B
Hod : CCK-11lfbps _ Offset . 0.00dB Correction

Systen : IEEES02.11a Freq + 5170.0000001Hz
o

Rate Level : 4.00dBa Pre Ampl B
Hod : fwto Offset . 0.00dB Correction

IEEE802.11a IEEE802.11b
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Example of Measurement result (3)

Modulation Analysis: Spectrum Flatness

Displays the spectrum flatness for each sub-carrier in a graph.

(IEEES02.11a, IEEE802.11g ERP-OFDM, IEEE802.11g_DSSS-OFDM, HiSWANa,

HiperLAN2)

< Modulation Analysis (WLAN) >>

: Single
orna l
: Spectrun Flatness

Heasure
Storase
10 Trace
Carrier Leak :
-30.41 dB

Flatness :
Outside
Max.
Hin.
Inside

0 h‘[q.z.
[dH] ““ ““ “““‘ ““ “ ‘“ ““ Mm.
10 Zo6 26

Yodulation : OFDM-64QAH

5170.0000001Hz
4.00dBn
0.00dB

Systenm : IEEE802.11a
Rate : Awto
Hod : Auto

Freq
Level
Offset :

Pre Ampl
Correction

Yeasurenent

Hodu Lation
Analysis

#

Trace
Fornat

Storage
Hode

Signal
Setup

Flatness

Off

Adjust
Range

Back
Screen
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Example of Measurement result (4)

Modulation Analysis: Constellation

Displays the constellation in a graph. This shows the vector error from ideal constellation

point as a method to analyze the factor of vector error.

Hodvlation

2003/05/23

18:46:29

Analysis

Heasure
Storage
Trace

< Modulation Amalysis (WLAN) >>

1
Hodulation :

OFDH-640AH

: IEEEB02.11a Freq
: Auto Level

: -6.00dBa
: Auto Offset :

0.00dB

: Single
: Normal *
: Constellation
Trace
Frequency : Format
b 230.000 005 7 MHz|
Frequency Error :

5.7 iz
0.001 ppa Stﬁggge

EVH (RHS» : 1.31%
-37.656dB
(Peak): 5.54%
Phase Err.(RMS):
0.75 desg.
93
1.31%

Signal

EVHRCATL Flatness

Heasurenent

—-37.65dB [on Ro]

5230, 000000MHz

Correction

Setup

Constellation display is
selectable from the followings.

ALL: Displays all sub-carriers for
the symbol specified with the
analysis length.

First Symbol: Displays only the top
symbol of the signal.

Last Symbol: Displays only the last
symbol of the signal.

Pilot Only: Displays only sub-
carriers with pilots.

One Sub-carrier: Displays only
sub-carriers specified with markers.

Outside Pair: Displays only sub-
carrier
-26 and +26.
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Example of Measurement result (5)

Modulation Analysis: Eye diagram
Displays the eye diagrams(IEEE802.11b, IEEE802.11g_ERP-DSSS/CCK ).

HoduLlation
< Hodulation Analysis (WLAN) >> Heasure : Single Omolgsts
Storage : Normal #
: Eye Diagram
Trace
Fregquency : Fornat
2 412.000 053 5 HHz|
Frequency Error :
53.b Hz

0.022 ppo Storage

Hode
EUM (RMS) : 1.06%
(Peak): 2.31%
Phase Err.(RHS): Signal
0.43 des. Setup
Hasnitude Err.(RHS):
0.7 %

Crigin Offset :
-40.82 dB

Adjust
Range
Hodulation : CCE-11Hbps

Back
Screen

System : IEEEB02.11b Freq :  2412,000000MHz
Rate : 1llibps Level : -16.00dBan Pre Ampl

Wod . CCK-1llibps Offset . 0.00dB Correction . 1
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Example of Measurement result (6)
Modulation Analysis: EVM vs Sub-carrier

Displays EVM for each sub-carrier when measuring the OFDM modulation signal.

(IEEE802.11a, IEEE802.11g ERP-OFDM, IEEE802.11g_DSSS-OFDM, HiSWANa,
HiperLAN2)

Hodvlation
< Hodulation Analysis (WLAN) >> Heasure : Single fnalyvels
Storase : Hormal ks
2 Trace : EW vs. Sub-carrier
Trace
Frequency : Format
b 229.999 970 3 HHz
Frequency Error :
-29.2 Hz
Storage
0.006 ppa Yode

EVH CRHS) :

(Peaky:  5.27% [T
Phase Err.(RHS): Setup

0.75 des.

Flatness
Heasurenent
N off

Adjust
Range
Yodulation : OFDM-64QAH
System : IEEE802.11a Freq 6230.000000H=

Rate : Auto Level -6.00dBn
Hod : durto Offset 0.00dB Correction
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Example of Measurement result (7)
Modulation Analysis: EVM vs Symbol/Chip
Displays EVM for each symbol/Chip.

26878 2003/056/23 18:49:20 epleiiuzy epleiiuzy
< Hodulation Analysis (WLAN) >> Heasure : Single s < Hodulation Analysis (WLAN) >> Heasure : Single CHLRE
Storase : Hormal * Storase : Hormal +*
Trace  : EVH vs. Symbol 2 Trace  : EUM vs. Chip

Trace Trace
Frequency : Format Frequency : Fornat
5 229.989 970 8 Hlz) 2 412.000 053 5 Hlz)
Frequency Error : Frequency Error :
-29.2 Hz 53
.006 ppn

20

Storase 5 Storase
Hode B Hode

EVM (RMS) : 1.33
-31.5 Peak):
(Peak): 5.27% Signal Signal
Phase Err.(RHS): Setup 0.43 deg. Setup

0.75 des. Hagnitude Err.(RHS
0.78 ¥

Flatness origin Offset :
19.82

bl ki I" Ll m ™
1000

23
Modulation : OFDH-64QAH [sym.1 Yodulation : CCK-11lbps [chipl

IEEE802.11a Freq B 5230 .000000Hz s : 1EEE802.11b Freq g 2412 .000000kHz
Auto Level :  —6.00dBa 114bps Level : -16.00dBn Pre Aupl @ OFf
Offset :  0.00dB Correction . CCK-11ifbps  OFfset i 0.00dB correction : off [z ]

IEEE802.11a IEEE802.11b
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Example of Measurement result (8)
Modulation Analysis: Phase Error vs Symbol/Chip
Displays Phase Error for each symbol/Chip.

26878 2003/06/23 19:42:03 Hodulation
< Hodulation Analysis CWLAN) >> Heasure : Single fnalysis
Storase : Normal k3
Trace  : Phase vs. Chip

526878 2003/05/23 18:49:43 Nodu Lat ion
< Hodulation Analysis (WLAN) >> Heasure : Single s
Storase : Hormal *

Trace  : Phase vs. Syabol

10 100

Trace
Frequency : Fornat
5 229.989 970 8 Hlz)
Frequency Error :
-29.2 Hz

-0.006 ppalfieli

Trace

Frequency : Format
2 412.000 016 8
Frequency Error :

14 Storase

Hode

EVM (RMS) :
Signal

1.96 ces. [N
Mosnitude Err.(RHS): [

Phase Err.(RHS
0.75 des.

origin Offset :
~55.50

1000
Hodulation 11libps [chipl

23
Yodulation : OFDH-64QAH [syn.1

IEEE802.11a Freq
Auto ve |
Auto Offset 0.00dB Correction

IEEE802.11a IEEE802.11b

5230 .0000001Hz : IEEE802.11b Freq : 2412.0000004Hz
—6.00dBn 1 6.00dBn
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Example of Measurement result (9)

RF Power: Slot

Displays the waveform data in one slot. A slot refers to the section from the beginning of a
signal and up to the (analysis length + preamble length). The spectrum analyzer can
automatically detect burst falling edge when the measured signal length is unknown to set
appropriate analysis length (number of symbols). In addition, burst signal rising edge can
be detected based on preamble information.

< RF Power (WLAK) >>

Heasuring Chject: Burst
[dB] J

System : IEEES802.11b Freq
Rate 1Hhbps Level
Hod : CCK-1ilbps

Heasure
Storage
Trace

955.0

[ps]

: Single
: Hormal
: Slot

Tx Power: 62.88 ¥
-12.01 dBn

Power Flatness
Hax : -10.10 dBn
1.91 dB

Carrier Off Power:
206.9 oW
-36.84 dBn
On/Cff Ratio:
83 dB

Transient Tine
Rasp-on
Raup-down:

1.30 psi
1.30 psi

2412.000000HHz

: —16.00dBn
Offset :

0.00dB

Pre Anpl : Off
Correction

Storage
Hode

Signal
Setup

core (2 ]
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Example of Measurement result (10)

RF Power: Transient

Displays zoom of the leading and trailing edges of a slot. The slot length is the (analysis
length + preamble length). If the analysis length is not set correctly, the trailing edge may
not be displayed. The horizontal-axis range of the waveform display of rising/falling can

be changed.(8us ~ 40us)

< RF Power (WLAN) >>

Heasuring Object: Burst

4.0 931.0

System : IEEE802.11b Freq
: 11lbps Level

Heasure
Storage
Trace

"
939.0
[ps]

: Single
: Hormal
: Transient
Tz Power: 62.89 oW
-12.01 dBn

Power Flatness
Haxz : -10.10 dBu
1.91 dB

Carrier Off Power:
206.9 n¥
-36.84 dBn

On/0ff Ratio:
24.83 dB

Transient Time
Raap-on
Razp-down :

1.30 psi
1.30 ps

2412 .000000Hz

-16

.00dBan
0.00dB

Pre Anpl
Correction

: Off

RF Pouer

Storage
Hode

Signal
Setup

Unit

core [z |

Discover What's Possible™
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Example of Measurement result (11)
Occupied Bandwidth

This software can perform occupied frequency bandwidth measurements according to the
Technical Regulations Conformity Certification stipulated by TELEC(Telecom Engineering
Center)with easy operations. Measurements can also be performed by using any parameter.
Moreover, in IEEE802.11b/IEEE802.11g ERP-DSSS/CCK the frequency bandwidth
containing 90% of the total radiation power is also displayed.

Setup Spectrum
< tccupied Bandwidth (WLAN) >» Heaswre : Sinsle G
Storage : Normal #

Sweep Tine

OCC BW (89%) 14.76 HHz

Sweep Tine
Hamia |
Auto

Upper Linit : 7.38 iz
Lower Limit : -7.38 HHz

Center (Upper+Lower)/2 :
2412.000 MHz Span

QCC BW <90%) 9.84 HH=
Data Points

Spectrum Amalyzer 501
Ref :  —6.00dBm# #
10dB
J00kHz3# Detection
J00kHz#
170ns#
: Positive Peak

Systen : IEEE802.1lb Freq :  2412,000000}Hz Cebur
Rate : 11Hb Level : -16.00dBa Pre Ampl e — |
Offset : 0.00dB correction : off | 1 2] |
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Example of Measurement result (12)

Adjacent Channel Power

This software can perform adjacent channel leakage power measurements according to the
Technical Regulations Conformity Certification stipulated by TELEC(Telecom Engineering
Center)with easy operations. Measurements can also be performed by using any parameter.
Waveform display method is also selectable from continuous display to the second adjacent
channel(lower left) and dividing display per channel(lower right). The unit of leakage power
(ACLR) can be changed to [dBm], [mW], [uW], [nW] or [dB].

(IEEE802.11a, HISWANa, HiperLAN2)

{52687 2003/05/23 18:59:29

HS2637B 2003/06/23 19:00:44
< Adjacent Chamnel Power (WLAN)>> ji

3
< Adjacent Channel Power (WLAN)>> Chamel Pover

Storage : Average ( 3/ ) o
TELEC : Indoor : Spectrun(Separate)

Starage Made
#
[dB1

Storage
Hode

Heasure
Hethod
®

#

Average
Count

Storase
Mode

Refresh
LEo Interval
Span : 100Hz Data : Once Freq 40z
- Spom  18lliz "
Data Points : 1001

Tx Power : -11.03 dBn T= Power : T

Spectrun Analyzer Spectrun Analyzer
Ref : 4.00dBn# Ref : 4.00dBu#

Wz : -51.54 dBa ATT 20dB 20dB

Wz : -41.83 dBa REY : J00kHz#

Hz -42.10 dBa VBV - J00kHz#

1z

: -51.27 dBa

.0 ATT =
0 RBY : 300kHz#
° VBY : 300kHz+#
40.0

SHT : loas SWT @ 10as
DET : Positive Peak DET : Positive Peak

System : IEEE802.11a Freq :  5230.000000MHz
Rate : Auto Level : -6.00dBn
Hod : Arto Cffset 0.00dB Correction

System : IEEE802.11a Freq : 5230.000000MHz
0 —6.00dBn

Rate  : Aut Level : °
Hod : Auto Offset 0.00dB

Spectrum(ALL): Continuous display Spectrum(Separate): Dividing display per channel

Discover What's Possible™ Slide 22 /I n ri tSU

MX268x30A/MX860x30A-ESR-E-I-1

11




Example of Measurement result (13)
Spectrum Mask

The software can perform measurements by the methods conforming to IEEE802.11a or
IEEE802.11b with easy operations. Measurements can also be performed by using any
parameter.

2003/06/23 19:06:41 Spectrum
Yeasure : Simsle Hask
Storage : Normal

Tz Power
Peak(Level) :

Storase
-40.66dB

—95.79dB L_lbie |
—26.33dB

-26.70dB .

—28.02dB . Unit
—40.09dB

-41.72dB

*

dilEn
=]

Calibration

It

Spectrum Analyzer
Ref : 6

ATT
RBY :
TBW
SWT -
Span : 80.0MHz Data Points : 1001 DET

=
=
—

=0,

Systen : IEEE802.11a Freq :  5230.000000kHz
Rate : Auto Level : -6.00dBm
Hod : futo Offset : 0.00dB
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Example of Measurement result (14)
CCDF

CCDF and APD are measured and displayed in graph.

CCDF(Complementary Cumulative Distribution Function) :
The cumulative distribution of the deviation of instantaneous power from average power
is measured and displayed.

APD(Amplitude Probability Density):
The deviation of instantaneous power from average power is measured and displayed.

HS268 7B 2003/06/23 19:07:57

HS21 HS268 7B 2003/06/23 19:08:27
< CCDF (WLAN) >>

HS21
< CCDF (WLAN) >>
Hethod : APD
624000/ 1000000 Filter : blifHz

Power Heasure
Ave : -16.57dBn  0.5! Hethod
Hax : .69dB
Hin : -55.38dB

Hethod
944000/  1000000>
: —17.80dBi 30.97%)
: 12.89dB "
: -b2.76dB

Scale
Mode

$
Display Data

Reference
Trace

Reference
Trace

Harker : 0.0001%
5 8 12.9dB

Save Trace Save Trace

: IEEE802.11a Freq B 5230 .000000MHz
Level : —6.00dBn
offset : 0.00d correction : off [z ]

APD
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Hod : Auto Offset
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Example of Measurement result (15-1)

Spurious Emission
This software can perform measurements according to the Technical Regulations
Conformity Certification stipulated by TELEC (Telecom Engineering Center) /FCC
(Federal Communications Commission)/ETSI(The Europeans Telecommunications
Standards Institute) , etc. with simple operations. Measurements can also be performed
using any parameter.

Spot : Measures spurious for specified frequency.

Sweep: Sweeps within the specified frequency range and detects the maximum level spurious.

Search: Sweeps within the specified frequency range as in “Sweep” above, and searches the
maximum level signal. In addition, performs zero-span measurement by setting the signal

frequency as the center, and Sample wave detection to measure accurate signal level.

Standard | TELEC 2.4G Data Communication System Spur

TELEC 2.4G Data Communication System Secondary Emission
TELEC 5G Wireless Access 5.03GHzBand Spur & OBL
TELEC 5G Wireless Access 4.9GHzBand Spur & OBL
TELEC 5G Wireless Access Secondary Emission

TELEC 5G Data Communication System Spur

TELEC 5G Data Communication System OBL

TELEC 5G Data Communication System Secondary Emission
ETSITS101 475 (HiperLAN2)Signal ON

ETSI TS101 475 (HiperLAN2)Signal OFF

FCC 15.407 5.15-5.25GHz Band

FCC 15.407 5.25-5.35GHz Band

FCC 15.407 5.725-5.825GHz Band

FCC 15.247 2.4GHz Band

Discover What's Possible™ Slide 25 A n ri tSU
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Example of Measurement result (15-2)

Spurious Emission

26878 2003/06/23 19:10:59 Sporious

< Spurious Enission (WLAN) >> Storage : Normal et
Spurious : Sweep *
Detect : Positive Peak

Tz Power

Spur ious
Hode
Tz Power : -10.32 dBn

Frequency Level Judgenent  Limit Storage

b 130.240 000 MHz: 0.000 p¥/H PASS R Hode
5 146.272 000 MHz: 0.000 pi/H PASS 15.0 —
b 250.616 000 MHz: 0.000 »¥/H PASS 16.0 Y $
0.028 000 HHz: 0 =8 0.200 View
1Hz W/ Select

*

Total Judgesent :

5230.000000112
6.00dEn
0.008

X
Sereen

i
f
f
£
i
f
f
i
£

Calibration B
Spurious
Hode
Storage
Yode

- ¥/ ——

s

View
Select,
RefLyl ATT

Total Judsement : P A

: IEEE802.11a Freq : 5230.0000004Hz
: Ao Level
Offset : a Correction

Calibration

Adjust
Fange

Back
Screen
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Example of Measurement result (16)

Chip Clock Error
Measuring Chip Clock Frequency is enabled when the target system is set to IEEE802.11b,
IEEE802.11g(ERP-DSSS/CCK).
Displays the results of chip clock frequency measurement in "ppm" units.

chip
Glock Error

: Single
: Normal +

Heasure
Storage

< Chip Clock Error (WLAN)>>

fAnalysis
Length

*

ERRCR 0.7 Ppm

Storase
Hode

*

Calibration

Ad just
Range

Back
Screen

1

Systen : IEEE802.11b Freq
Rate : 2Mbps Level
: DOPSK Offset :

2412 . 0000001Hz
—16.00dBn Pre Ampl
0.00dB Correction

. Off
: Off

Hod

Discover What's Possible™
MX268x30A/MX860x30A-ESR-E-I-1

/Zinritsu

Slide 27

Example of Measurement result (17)

Batch Measure

By presetting the judgement values, simultaneous measurement and automatic PASS/FAIL
evaluation are executed for the following items. Measured results are displayed in three
screens.

Measurement items :

Modulation analysis

(Frequency error, EVM, Phase error, Carrier leak *1, Flatness *1, Amplitude Magnitude error *2,
Origin offset *2),

RF power

(Transmit power, Carrier off power, Burst On/Off ratio, Rising/falling time *2),

Occupied frequency bandwidth (99%), *1: Can be measured complying with "IEEE802.11a, IEEE802.11g

Spreading bandwidth (90%) *2, (ERP-OFDM, DSSS-OFDM), HiSWANa and HiperLAN2."

Adjacent channel leakage power *3 *2: Can be measured complying with "IEEE802.11b and IEEE802.11g
b

R (ERP-DSSS/CCK)."
Spectrum mask, Spurious (2 tables) *3: Can be measured complying with "IEEE802.11a, HISWANa and

HiperLAN2."

After pushing the "Measure start" button, each measurement item is measured in order
automatically. And the measurement result of each measurement item and a total
measurement result are displayed. Since this standalone equipment can measure both
spectrum analysis and modulation analysis with 1-box, it does not need to change the
connection place of RF input cable in the middle of measurement. All the above-mentioned
items can be measured at once.

Discover What's Possible™
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Example of Measurement result (17)

Batch Measure

< Batch Heasure (WLAK) >> Heasore.

Hodulation Analysis
Frequency Error
EVH(RHS)

Carrier Leak
Flatness(Outside)

Batch ide)

< Batch Heasure (WLAN) >> Heasure

¢

¢

4

Phase Error ] .81 deg. ¢
] d 4

¢

4

RF Power
TX Power ] . 0.010. 1.000))
Carrier Off Power ] .6 ¥ ¢ 100.000 a¥)
Heasure 0n/Qff Ratio H . ¢ 20.00 dB)

Start Occupied Bandwidth

Judgesent Status Occupied Bandwidthe9t 16. ¢

Adjacent Channel Power =]
20Hz(Lower & Upper) -28.96 dB ( -25.00 dB)
401Hz(Lower & Upper) -40.66 dB8  -41.66 dB ( -40.00 dB)

Spectrua Hask : PASS

Setup
Heasure
Table

$

Hodulation Analysis
RF Power

q q q Total Judgesent : PASS
Occupied Bandwidth 8 L View 5170.000000HHz
Select. ~6.00dBa

Adjacent Channel Power :

Systen : IEEE802.11a Freq
Rate : Auto Level Pre Anpl
Hod __: Auto Offset :__0.00dB Correction :

saten
Spectrun Hask g PASS " < Batch Heasure (HLAN) > Hessure

. Calibration Spurious Enisst : P Heasure

Spurious Eaission 1 8 PA
(56 Data Co i Start

1312.080 680 Miiz :  0.001 W >
2 931.319 240 iz :  0.002 W
3 537.428 080 iz :  0.002 ¥ “ﬁ::‘l“:
5 040.539 660 Hiiz 0.002 W d —Teble |
5 106.557 960 Hiiz 0.002 W d $
5 129.690 000 Hiiz 0.002 W d View
5 999.216 472 Hiz 0.000 -200 select
5 335.063 000 Mz 0.000 »H 200
5 353.626 716 iz 0.002 4 .50 =
5 §18.838 920 Hiiz 0.002 W
6 017.648 320 Hiiz 0.001 W
6 837.455 160 Hiz 0.002
11 904.407 100 ifliz 0.002 W
= 14 759.219 400 iz :  0.035 W
= 15 251.569 980 Mz :  0.001 ¥

Spurious Enission 2 Setup

Total Judgement : PASS
Systen : IEEE802.11a Freq 5170 .000000Hz
Rate : Auto Lewel : -6.00dBu Pre Anpl
Hod : Auto Offset - 0.00dB Correction

Calibration

Total Judgement : PASS
: IEEE802.11a Freq : 5170.000000HHz
: Au -6.00dBa

Pre Anpl
: Auto Offset :__0.00dB Correction :
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Features of Modulation accuracy Measurement (1)
: EVM and BER

e Error Vector Magnitude(EVM):

In actual transmission signal, various noise components

are added to ideal signal. The factors of this noise are .
spurious signal, phase noise, linear/non-linear distortion, e [ [ [ e [ e e #
etc. e [ T e [ e [ | €] %]
. . . . (A (] i)|* |
In I/Q display, vector error from ideal constellation point |3 T% (," ;QJ )4 %
(amplitude error + phase error) is called EVM (Error | || | | | | |
Vector Magnitude) and used as a yardstick for ol el et et B R e e
modulation quality. ol o et B B B 1 B
[ [ e [ e [ e e
( Features of Modulation Accuracy e Features of BER \
* Direct evaluation of signal quality » Normally BER itself is not measured and the margin for
« Short measurement time BER deterioration is measured by additive noise.
« EVM vs C/N characteristic is almost linear « Signal quality is indirectly evaluated (via receiver).
* High C/N sections are evaluated. * Time-consuming measurement

« High C/N sections are not evaluated.

* C/N features are non-linear, especially the measurement is
difficult with good C/N.

K * BER vs C/N characteristic is non-linear. /
Discover What's Possible™ A i t
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Features of Modulation accuracy Measurement (2)
: Troubleshooting

Constellation monitoring helps debugging.

Variation of amplitude direction
[Factor]

* AGC oscillation

Phase rotation
[Factor]
« Carrier frequency difference

Point spread
[Factor]
* S/N deterioration

» Symbol clock difference

Discover What's Possible™ Slide 31 A nri tSU
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Save and Recall

Saves and recalls setting condition and displayed data to internal
memory(max.12) or memory card. Also, displayed data can be hard-copied with
the printer via parallel interface.

Printer

Parallel
interface

PC Card (Flash memory)
*Color (BMP File: Data Size300Kbyte)
*Mono (BMP File: Data Size30Kbyte)

Discover What's Possible™ Slide 32 /I nri tSU
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Save and Recall

The printer recommended

control code

maker

model No

ESC/P-J&4

EPSON

VP-6200,VP-5200,
VP-1850,VP-870,V P-700

hp

deskjet 5650

(PCL level 3 or lower, or ESC/P-J83, J84 compatible models only)

The PC card recommended

<Compact Flash Card>
maker capacity model No
SanDisk 32M SDCFB
Discover What's Possible™ Slide 33 A nrl tsu
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Remote control functions(1)

The MS2681A/MS2683A/MS2687B/MS8608A/MS8609A, when combined
with an external controller(host computer,personal computer,etc),can automate

your measurement system.

For this purpose, the MS2681A/MS2683 A/MS2687B/MS8608 A/MS8609A is
equipped with an RS-232C interface-port,and GPIB interface bus(IEEE std

488.2-1987)as standard compositions.

Ethernet interface can also be installed as an option.

The remote control functions of the MS2681A/MS2683A/MS2687B/MS8608 A/MS8609A are

used to do the following:

(1) Control all functions except a few manual operations by power switch and [LOCAL] key.

(2) Recall all parameter settings.

(3) Set the RS-232C interface settings from the panel.
(4) Set the GPIB address from the panel.

(5) Set the IP address for Ethernet interface from the panel.(Optional)

(6) Select the interface port from the panel.

(7) Configure the automatic measurement system when the spectrum analyzer function is
combined with a personal computer and other measuring instruments.

Discover What's Possible™
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Remote control functions (2)
Examples of system upgrades using RS-232C and GPIB.

(1)Stand-alone type 1

Waveforms measured with MS2681 A/MS2683A/
MS2687B/MS8608A/MS8609A are outputted to

the printer.

(2)Control by the host computer 1
The spectrum analyzer is controlled
automatically or remotely from the computer.

(3)Control by the host computer 2
The waveforms measured by controlling
analyzer automatically or remotely are
outputted to the printer.

Printer

a
a

o R000j2
000000

ooooood il Parallel

=—=:0 0660°0 || interface
L/‘ ~

Computer

RS-232C
GPIB

—
Ethernet
(Option)

Printer
Parallel
interface

R

Computer

RS-232C
GPIB

Ethernet
(Option)

ol g
® 00000000
e D@“

@ 0000mp
00000° [n}
=

°
o]

)

®

I
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Appended Chart

(Measurement functional list)
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MX268*30A (* = 1,3,7)

NX268"32A (* = 1,3,7)

Modulation analysis
Numeric data foms

Carrier frequency
Carrier frequency error
EVM (RMS)
EVM (Peak)
Phase emror (RMS)
Amplitude ermor (RMS)

MXB60*30A (* = 8,9) MXB60*32A (* = 8.9)
ol < _

e 2g|ez|es| s g 2 l2g|eg|2z| 8| o 3

- ‘_'B'_'u_‘_'“- - E - ‘_'UJ‘_'LL DYE T E

f S golgsldg| o 3|8 |g4|85|89| 8 3

Measurement function E 225054 & z 3| |58 BelEalE I

b Ho|uEEg|E T |T |4 |He|ifmgjE|T )=
w =~ o ~ =

x |[O|x|Oolo|Oo|O]|O|O
il kel Ll kel kel kel kel kel Rel

o> |ofx|[o|lo|o|o|o
Oo|x |o|x|o|o|o|o| o
Ofx |o|x|o|o|o|o| o
Ofx|Oo|>x|Oo|o|o|o| o
Ofx |o|x|o|o|o|o| o

X |[Oo|>x|o|lo|Oo|O]|0o|O

x |[O|x|olo|Oo|O]|O|O

Ofx |Oo|>x|Oo|0o|o|o| o
O|x |o|x|o|o|o|o| o
Ofx |Oo|>x|Oo|0o|o|o| o
Ofx |o|x|o|o|o|o| o
Ofx |Oo|>x|Oo|0o|o|o| o

Carrier leak
Origin offset
Spectrum flatness
Dsioy vavdom R R O O O O B O
Constellation 0O o oo o0 of o |xx|xx|xx| xox|xx| x| xx
EVMvs Symbd X x| O] 0] 0 0O 0[] 30| 30X] XXX [ 30| 3 | X
EVM s Sub-carrier X x| O] O] O 0O O | XX]| XX 30X XXX | XXX | 3K | 30K
EVM s Chip 0 O | x | x| x x| x |20k 300K] 30K | 300K | 30X | 3K | XXX
Phase emor vs Symbd X X O of o O | O | XXX | XXX | XXX | XXX | XXX | XXX | XXX
Phase eror vs Chip [e] (o} X X X X X | XX XK XX | XX [ XXX | XXX [ XXX
Spectrum flatness X x| 0] 0] 0 0] 0 |ex| x| 0] x| 3x]| 30x| 30X
Eye-diagram o (0] X X X X X | XX XX XK | XXX | XXX [ XK [ XXX
o = It can measure.
X-Since there is nothing to a standard, it does not measure.
-
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MX268"30A (* = 1,3,7) VX268"32A (* = 13,7)
MXB60*30A (* = 8,9) NVX860"32A (* = 8.9)
2losles Elos o2
a o0 (oS o o o o
1 BN A N - R R R
. o o a N5 o o o o o o
Measurement function S 2218%salg =212 128|89 32|22 |+
w w q H (W w n o w uaQ uj& w w (%] a
W HolwEEg| L T|T|W(bgioUg|d | T|=
[m} = i} =3

Power

Numeric data forms
Average power
Maximum Power
Carrier off power
Burst on/off ratio
Burst rising/falling time

Display waveform
Slot display
Transient display

o olo|l]o|l]o o[lo|o|lo|]o o|lof|o]o
0O O|O|]O]J]O O|J]O|[O|J]O]O O|O[O]O
0O OoO|O0O|]O|[]O oOoJ]OoO|[OoO|[O]O oOo|JO[O]oO
0O olo]J]o]o oJ]o|l]o]l]o]o o]Jo|[o]o
o o X X X X X o o X X X X X
o oflo]J]o]o oJl]o|]o|l]o[]o o]Jo|ofo
o o 0 [0 [ xooc oo o0 | ook | oo | oo

Occupied bandwidth, Spreading bandwidth
Numeric data forms
Occ BW 99%
Occ BW 90%
Occ Upper limit frequency
Occ Lower limit frequency
Center frequency
Display waveform

ol o| 0 o|o|o

[e] NelRelNe] ko) Keo)
O] 0|0 Ofx| 0o
olo|o ofx|o
O[Ol 0 Ofx | O

Adjacent channel power
Numeric data forms
Tx power
ACLR
Display waveform

ol OO0 Ofx | O

ol Oo| 0 Ofx | O

O] 0|0 of|o|o

O[O0 Ofx | O
ol O| 0 Ofx | O
ol OO0 Ofx | O
olo|o ofx|o

olo| o ofx|o

X X X X o X X X X ] ]
X X o o o X X o (0] (0]
X X X X o o o X X X X o ] ]
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MX268*30A (* = 1,3,7)
MX860*30A (* = 8,9)

Measurement function

< Py
o o0 |os (oS ©
= |=O|— -5l = © o~
s Ssols @Sk = z | 2
o o o NG| o <
S 29210010 Q| o = -
© o Do 1|0 n © o)
W (wojwao |we| w (2] a
w |wg|ue(we| w T £
W |upluglug| w

X 2

Spectrum mask
Numeric data forms
Tx power
Peak (margin)
Peak (level)
Display waveform

[e]Ne]NelRe]
[e]NelNelRe]
[e]NelNelRe]
[e]NelNelRe]
o|o|ofo
[e]NelNelRe]
o|o|ofo

Spurious, Out-band leakage power

Numeric data forms
Spurious frequency
Spurious level
Judgement
Limit
Total judgement

Display waveform

[e]Ke] Kol el Kol Ne]
[e]Ke] Kol ko] Kol e}
o|o|o|o|o|o
[e]Ke] Kol Kol Kol Ko}
o|o|o|o|o|o
[e]Ke] Kol el Kol Ne]
o|o|o|o|o|o

CCDF
Numeric data forms
Power(average, max, min)
Distribution
Display waveform
CCDF
APD

Oo|0o|o|ofo
[e]NelNe] Kol Ko
o|o|o|ofo
[e]Ne]Ne] Kol Ko
o|o|o|ofo
[e]NelNe] RelNe]
o|o|o|ofo

Chip clock error measurement
Numeric data forms
Chip clock error
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MX268*30A (* = 1,3,7)
MX860*30A (* = 8,9)
gl =
e |28|e5128 = | 5 | g
- oSS o
Measurement function | & |S2(89(83|8 |53
Bliziiz|Ez| B 2|2
U (W uwjwg| w T
w
Macro function (Batch processing)
Numeric data forms
Frequency accuracy [¢) o o [¢) o o o
EVM (RMS) Ololo]o|o|o]o
EVM (Peak) (0] o o o o o o
Phase error (RMS) (0] o o o o o o
Amplitude error (RMS) (0] o X X X X X
Carrier leak X X [e] [e] [e] [e) [e)
Origin offset o [e] X X X X X
Spectrum flatness X X o o] o [e] o
Tx power (0] o o o o o o
Carrier off power (0] o o o o [¢] o
Burst on/off ratio o o o o o [¢) o
Burst rising/falling time o [¢] X X X X X
Occupied bandwidth, Spreading bandy O [¢] [e] [e] [e] [e] [e]
Adjacent channel power X X X X [e] o] [e]
Spectrum mask (0] o o o o [¢] o
Spurious o [¢] [e] [e] [e] [e] [e]
Discover What's Possible™ . A n r I tsu
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Specifications are subject to change without notice.
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