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What is MX283027A Wireless Network Device Software?

Although recent mobile terminals include more applications, such as WLAN, Bluetooth, FM, GPS, and
mobile broadcasting, makers are still demanding shorter test times. Most important is a dedicated tester for
WLAN and Bluetooth to cut evaluation time and costs.

The MX283027A Wireless Network Device Test Software, MX283027A-001 WLAN Test
Software, and MX283027A-002 Bluetooth Test Software are for measuring the RF
characteristics of WLAN, Bluetooth.

Installing these options in the MS2830A Signal Analyzer with MS2830A-020/021 Vector
Signal Generator option supports Tx and Rx tests of WLAN and Bluetooth devices/
modules using one measurement unit.

Shortening test times by eliminating measurement screens helps facilitate high-speed,
high-accuracy measurements on production lines.

In addition, investment costs are cut by utilizing expandability of the MS2830A for applications such as LTE
and WIMAX Tx evaluation thru addition of analysis software as well as Rx evaluation by output of
W-CDMA, GSM, cdma2000 and Mobile broadcast ISDB-T signals from the built-in signal generator.

Combined
e ——— le=. 2R ) ) Dedicated | with general- |  MS2830A+
S Jscs oz Tester purpose MX283027A
. . 250 EEEE instrument
Expandability & Versatility l;z%;l Cost Bad Good Good
Test speed Good Bad Good
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What is MX283027A Wireless Network Device Software?

BPurpose

®High-speed Tx & Rx measurements

BFeatures

O®MX283027A-001 WLAN Test Software
One software package supporting IEEE802.11n/a/b/g

O®MX283027A-002 Bluetooth Test Software

One software package supporting Basic Rate/Enhanced Data Rate/
Bluetooth Low Energy

®One hardware unit supporting high-speed Tx & Rx measurements
(with vector signal generator option (MS2830A-020/021))

BPoints for high-speed measurement

® Eliminate measurement screen to cut processing time

® Batch measurements minimize signal loading and process multiple
measurements

® Simplified batch measurements by remote commands

Discover What's Possible™ Slide 3
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MX283027A-001 WLAN Test Software?

One unit supports high-speed measurements of TRx characteristics of devices and modules based on

WLAN standards.

Installing the Vector Signal Generator option (MS2830A-020/021) outputs WLAN signals and measures Rx

characteristics.

No measurement screen is displayed at the main frame.

Measurement setting and execution, and reading of numerical results are under remote control.

B Measurement Signals

® |[EEE802.11n (HT-Mixed, HT-Greenfield)
® |[EEE802.11a

® |[EEE802.11b

® |[EEE802.11g ERP-DSSS/CCK

® |[EEE802.11g ERP-OFDM

B Tx Characteristics Tests

Batch measurements are executed to
measure the following items and read the
numerical results by remote control.

® Modulation Analysis

® Tx Power Measurements

® Spectrum Mask Measurements

@® Occupied Bandwidth Measurements

B Rx Characteristics Tests

Installing the Vector Signal Generator option
(MS2830A-020/021) supports the following
WLAN signal outputs:

¢ Tx Characteristics Measurement ltems

Modulation Analysis

Vector error (EVM) [rms value/peak value]

Tx Spectrum Mask Measurement

Peak PSD at reference channel

Vector error (EVM) [rms value/peak value] pass/fail
judgement result

Frequency error

Frequency error pass/fail judgement result

Absolute value of spectrum density at frequency
where margin from limit line becomes minimum within

Offset frequency range [positive/negative side]

Center frequency leakage power

Center frequency leakage power pass/fail judgement
result

Margin from limit line at frequency where margin is
minimum for limit line within Offset frequency range
[positive/negative side]

IQ Offset

1Q Offset pass/fail judgement result

Spectrum flatness pass/fail judgement result

Frequency where margin from limit line becomes
minimum
within Offset frequency range [positive/negative side]

1IQ Gain imbalance

Quadrature error

Pss/fail judgement result within Offset frequency range

Symbol clock error

Count of Tx spectrum mask measurements

Symbol clock error pass/fail judgement result

Chip clock error

Absolute value of spectrum density
at start frequency of Offset [positive/negative side]

Chip clock error pass/fail judgement result

Count of modulation accuracy measurements

Absolute value of spectrum density
at end frequency of Offset [positive/negative side]

Tx Power Measurement

Occupied Bandwidth Measurement

Tx Power

Occupied Bandwidth

Tx Power pass/fail judgement result

Occupied Bandwidth pass/fail judgement result

Count of occupied bandwidth measurements

Peak power spectrum density (PSD)

Peak power spectrum density (PSD) pass/fail
judgement result

Burst waveform rise time

Burst waveform fall time

Rise and fall time pass/fail judgement result

Count of Tx Power Measurement

® WLAN Waveform Patterns (IEEE802.11a/b/g) pre-installed in the MS2830A-020/021 Vector Signal Generator option
® Generation Waveform Patterns (IEEE802.11n/p/a/b/g/j) by WLAN IQproducer” pre-installed in MX283027A-001

WLAN Test Software

*: Please do not order MX269911A WLAN IQproducer separately.
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MX283027A-001 WLAN Test Software Usage

¢ Example of WLAN module TRx characteristics measurement system

Provided by Customer Anritsu Coverage

. ...... @ ......... M 82 830A ....................... |\/|x28302 7A ................. ._
: Read + MSZ830A-020<021 MX283027A-001 :

= Mmeasurement (e, 5 . -
: resuh Wireless network device
v 4 > | 5=

OE &6

4) > test software
: Set measurement + WLAN test software
. condition

A X NS D I Lt s s e e snnmhansnnsannnnnnnnnassnsmnnnnusnnnnnnnnnuunnnnnnnnd .

________________________________________

Switch Bo [Example of Tx test procedure]
WI X
@@ » [ End-to-end I @ Set DUT to Tx mode.™

Switch test signal path Switch test signal path to Tx test system.

| i
J RF 1/0 ;@ Input WLAN signal output from DUT to MS2830A

Control TRx status of WLAN module main frame (RF in).
(4] > Set measurement conditions and start

measurement.*2 3

Measure Rx characteristics

*1: Direct control measurements
Measure TRx characteristics after setting DUT to Tx or Rx mode [Example of Rx test procedure]™
using control software provided by chipset maker. Set DUT to Rx mode.*

Please prepare the control software for the DUT.

*2: Measurement settings and execution, and reading of numerical
results are executed by remote control. )

*3: No measurement screen displayed on main frame. main frame to DUT.

*4: Installing Vector Signal Generator option (MS2830A-020/021) Measure Rx characteristics.™
outputs WLAN signals.

*5: Evaluate Rx characteristics with DUT or control PC.

Switch test signal path to Rx test system.

@ Read results when measurement completed. 23

Input WLAN test signals output from MS2830A
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MX283027A-001 WLAN Test Software Features (1/3)
¢ High-speed measurements (1/2)

® Achieve faster measurement speeds than dedicated instruments by combining

MX283027A software with MS2830A, which already has world’s fastest speed as general-
purpose instrument

® Shorten total measurement times for WLAN standard measurements (multi condition)

11b/11g 1ch each, Tx/Rx Measurement Time Comparison

¢ Includes DUT control time.
Control times vary depending on DUT.
¢ Number of Rx packet: 100

WLAN 0
Dedicated
instrument

[ — @ 11b Lch Tx
TX tests Similar to Rx test [011g Lch Tx
Cuts by 60%! Depends on Rx packet count |m11b Lch Rx
MS2830A 0 11g Lch Rx

0 1000 2000 3000 4000 5000 6000

Test time [msec]

¢ Actual measurement values vary with measurement conditions and parameters.
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MX283027A-001 WLAN Test Software Features (2/3)

¢ High-speed measurements (2/2)

Example Detection
SyStem 11b 119 LEI"-.r_EI rﬂnritsu HHE!;;I.]ETH.‘;..;Eﬂs;ement Tool

Test: Tx only

Frequency: 2 CH each
(total 4 channels)

DUT Fit Davrload

hitialize ‘ 3G Thitialize

T T T 1T 71T I=

q Che Meazure ‘ Full Measure
agel d :

s
Measurements :“j;iﬂp";] [
(TX Only) smit Pual @ B
(dBm/MF B
« EVM n/MHz) |
* Tx Power 1631 ms/4ch
* Tx Spectrum mask Tx only: About 410 ms/ch

« Occupied bandwidth

¢ Actual measurement values vary with measurement conditions and parameters.
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MX283027A-001 WLAN Test Software Features (3/3)

¢ Measurement result comparison

Supports similar measurements at higher speeds than conventional
MS8609A + WLAN measurement software for common signal source

55 |EVM rms{Average) (%) 047
56 |EVM rms{max) (%) 0.62
ot it S Ea 2f/EVH prasimB O e
storee  ereee 0/ o0 SR 58 [EVM rms(Average) (dB) 4649
Trace
467000 112 1 1 E— MS2830AM + MX283027A-001

Frequency Error :

: Storage
Hode

EVH CRHS) - 0.61%
—-4h.91dB

(Peak): 2. 14%

Phase Err.(RHS):
0.29 deg.

Adjust
Range

i
Hodulation : CFDH-640AH

Back
Screen

Systen : IEEEB02.11g Freq : 2467.000000HH=
Rate : bdlfhps Lewel : -18.00dBa

Wod  : OFDM-640AM Offset :  0.00dB Correction : off [B42 |

MS8609A
+ WLAN Measurement Software

¢ Actual measurement values vary with measurement conditions and parameters.
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MX283027A-001 WLAN Test Software Measurement Functions (1/4)

¢ Support for IEEE Std 802.11-2007 and IEEE Std 802.11n-2009 test items

® |[EEE 802.11a (IEEE 802.11a-1999)

IEEE Test Item Supporting Function Supplement
17.3.9.1 Transmit power levels Transmit Power Level
17.3.9.2 Transmit spectrum mask Transmit Spectrum Mask
17.3.9.3 Transmission spurious — Meas.ures with SPA
function
17.3.94 Transmit center frequency tolerance Modulation Analysis
17.3.95 Symbol clock frequency tolerance Modulation Analysis
17.3.9.6.1 | Transmitter center frequency leakage Modulation Analysis
17.3.9.6.2 | Transmitter spectral flathess Modulation Analysis
17.3.9.6.3 | Transmitter constellation error Modulation Analysis
17.3.9.7 Transmit modulation accuracy test Modulation Analysis
173.84 Tran;mit anq re_ceive in-band and out-of-band . Meas_ures with SPA
spurious emissions function
— Occupied bandwidth Occupied Bandwidth

Discover What's Possible™
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MX283027A-001 WLAN Test Software Measurement Functions (2/4)

¢ Support for IEEE Std 802.11-2007 and IEEE Std 802.11n-2009 test items

® |[EEE 802.11b (IEEE 802.11b-1999)

IEEE Test Iltem Supporting Function Supplement
18.4.7.1 Transmit power levels Transmit Power Level
18.4.7.2 Transmit power level control Transmit Power Level
18.4.7.3. | Transmit spectrum mask Transmit Spectrum Mask
18.4.7.4 Transmit center frequency tolerance Modulation Analysis
18.4.7.5 Chip clock frequency tolerance Modulation Analysis
18.4.7.6 Transmit power-on and power-down ramp Transmit Power Level
18.4.7.7 RF carrier suppression — Calculated from IQ
Offset
18.4.7.8 Transmit modulation accuracy Modulation Analysis
18.4.6.8 Transmit and receive in-band and out-of-band —
spurious emissions
— Occupied bandwidth Occupied Bandwidth
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MX283027A-001 WLAN Test Software Measurement Functions (3/4)
¢ Support for IEEE Std 802.11-2007 and IEEE Std 802.11n-2009 test items

® |[EEE 802.119g (IEEE 802.119-2003)

IEEE Test Item Supporting Function Supplement
19.4.3 Transmit and receive in-band and out-of-band — Measures with SPA
spurious emissions function

19.4.7 PMD transmit specifications

follow 17.3.9 (802.11a) except measurement items below.

Transmit power level (17.3.9.1), Transmit center frequency tolerance (17.3.9.4),
Symbol clock frequency tolerance (17.3.9.5)

19.4.7.1 Transmit power levels Transmit Power Level
19.4.7.2 Transmit center frequency tolerance Modulation Analysis
19.4.7.3 Symbol clock frequency tolerance Modulation Analysis
1954 Transmit spectral mask Transmit Spectrum Mask
— Occupied bandwidth Occupied Bandwidth
Discover What's Possible™ Slide 11
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MX283027A-001 WLAN Test Software Measurement Functions (4/4)
¢ Support for IEEE Std 802.11-2007 and IEEE Std 802.11n-2009 test items

® |[EEE 802.11n (IEEE 802.11n-2009)

IEEE Test Item Supporting Function Supplement
20.3.21.1 Transmit Spectrum Mask Transmit Spectrum Mask
20.3.21.2 Spectral Flatness Modulation Analysis
20.3.21.3 Transmit Power Transmit Output Power
20.3.21.4 Transmit Center Frequency Tolerance Modulation Analysis
20.3.21.5 — —
20.3.21.6 Symbol Clock Frequency Tolerance Modulation Analysis
20.3.21.7.1 | Introduction to modulation accuracy tests Modulation Analysis
20.3.21.7.2 | Transmit Center Frequency Leakage Modulation Analysis
20.3.21.7.3 | Transmit Constellation Error Modulation Analysis
20.3.21.7.4 | Transmitter Modulation Accuracy (EVM) Modulation Analysis

— Occupied bandwidth Occupied Bandwidth
Discover What's Possible™ Slide 12
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What 1s MX283027A-002 Bluetooth Test Software?

One unit supports measurement of high-speed Tx&Rx characteristics of Bluetooth devices and modules.
Installing the Vector Signal Generator option (MS2830A-020/021) outputs Bluetooth signals and measures

Rx characteristics.

No measurement screen is displayed on the main frame.

Measurement settings and execution, and reading of numerical results are executed by remote control.

B Measurement Signals

®Basic Rate
®Enhanced Data Rate
®Bluetooth Low Energy

B Tx Characteristics Tests

Batch measurements are executed to

measure the following items and read

the numerical results by remote control.

®Output Power Measurements

®Modulation Characteristics
Measurements

®|CFT Measurements

®Carrier Frequency Drift

®EDR Frequency Stability/Modulation
Accuracy Measurements

OEDR Relative Tx Power Measurements

O®EDR Differential Phase Decode
Measurements

®Demodulation Data Measurements

M Rx Characteristics Tests

Installing the Vector Signal Generator
option (MS2830A-020/021) supports the
following Bluetooth signal outputs:

®Bluetooth waveform pattern pre-installed
in the MS2830A-020/021 Vector Signal
Generator option

¢ Measurement Items

Tx Characterstics Measurem ent Numerical Results

Rx Characteristics Measurement Numerical Results

Cutput Power Measurements

EDR Differential Phase Encording Measurements

GFSK average power, peak power

Bit error rate (BER)

GFSK average power pass/fail judgement result

Bit error

Count of output power measurem ents

Packet error rate (PER)

Maodulation Characteristics Measurements

Packet error rate (PER) pass/fail judgement result

1 (payload data: 11110000/00001111)
Average frequency errar

Count of EDR differential phase encording measurements

Demodulation Data Measurements

22 (payload data: 10101010/01010101)
Average frequency errar

Packet type

Payload length

1 maximum frequency error

Payload

L2 maximum frequency error

W2 maximum frequency error = lawer limit ratico

2 average frequency error/Zf1 average frequency errar

1 average frequency errar pass/fail judgem ent result

A2 maximum frequency error>>Laower limit ratio pas s/fail
judgement result

A2 average frequency errar/ 21 average frequency errar
passffail judgement result

Count of modulation characteristics measurements

Initial Center Frequency Taorelance (ICFT 1 Measurements

ICFT

ICFT passfail judgem ent result

Count of ICFT measurem ents

Carrier Freguency Drift Measurements

Freguency drift

MWiaxim um drift rate

Frequency drift pass/ffail judgem ent result

Maxim um drift rate pass/fail judgement result

Count of carrigr frequency drift measurem ents

EDR Relative Tx Power Measurements

GFSK average power

DPSK average power

Relative power (difference between GFSK and DPSK average
powerd

Relative power pass/fail judgement result

Count of EDR relative Tx power measuraments

¢ Bluetooth Waveform Patterns pre-installed
in MS2830-020/021 Vector Signal Generator

Packet format
DH1, DH3, DH5 [Clean/Dirty/Dirty withFM]
DH3_3SIotOff, DH5_5SIotOff
2-DH1, 2-DH3, 2-DH5 [Clean/Dirty/Dirty withFM]
3-DH1, 3-DH3, 3-DH5 [Clean/Dirty/Dirty withFM]
2-DH3_3SlotOff, 2-DHS5_5S1otOff
3-DH3_3SIotOff, 3-DH5_5SIotOff
BLE, BLE_Dirty, BLE_Dirty_withFM, BLE_CRC_corruped
No packet format
GFSK-PN9, GFSK-PN15
Pl_4 DQPSK-PN9, PI_4 DQPSK-PN15
B8DPSK-PN9, 8DPSK-PN15
GMSK-PN15_BLE

Discover What's Possible™

Slide 13
MX283027A-E-L-1




MX283027A-002 Bluetooth Test Software Usage

¢ Example of Bluetooth module TRx characteristics measurement system

Provided by Customer Anritsu Coverage

MS2830A

Read

MX283027A
MX283027A-002

+ MSZ830A-020<021

(o=

= Mmeasurement

. [
: resu}ZD

= Set me\a‘s/urement'
= condition

L Rrecue. measreen

n

________________________________________

(2)2]

Switch test signal path

Control TRx status of Bluetooth module "~ _
[ 1]
14]

vitch Box
End-to-end I

|
i |RFIO

o
»

*1: Direct control measurements

Measure TRx characteristics after setting DUT to Tx or Rx mode
using control software provided by chipset maker.

Please prepare the control software for the DUT.

Measurement settings and execution, and reading of numerical
results are executed by remote control.

No measurement screen displayed on main frame.

Installing Vector Signal Generator option (MS2830A-020/021)
outputs Bluetooth signals.

Evaluate Rx characteristics with DUT or control PC.

*2:

*3:
*4:

*5:

Wireless network device test
software
+ Bluetooth test software

[Example of Tx test procedure]

(1) Set DUT to Tx mode.™
Switch test signal path to Tx test system.

@ Input Bluetooth signal output from DUT to
MS2830A main frame (RF in).
Set measurement conditions and start
measurement.? 3

@ Read results when measurement completed. 23

[Example of Rx test procedure]™
Set DUT to Rx mode.™
Switch test signal path to Rx test system.
Input Bluetooth test signals output from
MS2830A main frame to DUT.
Measure Rx characteristics.™

Discover What's Possible™ Slide 14
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MX283027A-002 Bluetooth Test Software Measurement Functions
¢ Support for BLUETOOTH TEST SPECIFICATION test items

® |[EEE 802.15.1

IEEE Test Item Supporting Function
TRM/CA/01/C Output Power Output Power
TRM/CA/07/C Modulation Characteristics Modulation Characteristics
TRM/CA/08/C Initial Carrier Frequency Tolerance ICFT
TRM/CA/09/C Carrier Frequency Drift Carrier Frequency Drift
TRM/CA/10/C EDR Relative Transmit Power EDR Relative Transmit Power
TRM/CA/11/C EDR Carrier Frequency Stability and EDR Carrier Frequency Stability and

Modulation Accuracy Modulation Accuracy
TRM/CA/12/C EDR Differential Phase Encoding EDR Differential Phase Encoding
TRM-LE/CA/01/C | Output power at NOC Output Power
TRM-LE/CA/02/C | Output power at EOC Output Power
TRM-LE/CA/O5/C | Modulation Characteristics Modulation Characteristics
TRM-LE/CA/06/C | Carrier frequency offset and drift at NOC ICFT/Carrier Frequency Drift
TRM-LE/CA/07/C | Carrier frequency offset and drift at EOC ICFT/Carrier Frequency Drift
Discover What's Possible™ Slide 15
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MX283027A-001 WLAN Test Software Specifications (1/3)
¢ Common Setup Key Parameter

Item

Setting Description

WLAN Standard

IEEE 802.11n, 11a, 11b, 11g ERP-DSSS/CCK, 11g ERP-

OFDM
Data Rate Auto, 6, 9, 12, 18, 24, 36, 48, 54 Mbps For 11a or 11g ERP-OFDM
. Auto, DSSS 1Mbps, DSSS 2Mbps,
Modulation CCK 5.5 Mbps, CCK 11Mbps For 11b or 11g ERP-DSSS/CCK
Preamble Auto, Long, Short For 11b or 11g ERP-DSSS/CCK
PPDU Format HT-Mixed, HT-Greenfield For 11n
Channel Bandwidth | 20, 40, 40 [Upper], 40 [Lower] MHz For 11n

¢ Specifications

The following specifications are guaranteed after 30-minute warm-up at a stable ambient temperature. Typical values are for reference only and are not
guaranteed. Values are guaranteed after executing CAL at 18° to 28°C, and the measured signal is within the measurement level range and is less

than or equal to Input Level.

Standard IEEE 802114
8180 to 5320 MHz (channel Mo, 36 to 64)
Frequency Range 5500 ta 5700 MHz {channel Mo, 100to 140)
A745 to 5824 MHz (channel Mo 14910 165)
Measurement —12 10 +30 dBm (M52830A-045 not installed)
mModulations Level Range —Bto+30dBm (MS28304-045 installed)
Fregquency Carrier Freguency Burst length = 250 ps
hMeasurements Accuracy T (Accuracy of reference frequency ¥ carrier frequency + 16) Hz
Residual Yector Channel Estimation: SEQ, Phase Tracking: On, Amplitude Tracking: Off
Errar z21.6% (rms)
Center Freguency )
Leakage Floor = =40 dBe {nominal)
Amplitude T Powver Input attenuatorz 10 dB
Measurement Accuracy’ +1.9db
= 62 dB (11 MHz Offset fram carrier frequency)
Spectrum Tx Spectrum Mask i gg gg {gg m:z ggaeﬂrnm carr!ergrequency}
Measurement Cwynamic Range - ( MRz UITseLirom carier requency} . .
The dynamic range refers to the transmitted power ratio far specified frequency offset.
Itis applied if REW = 100 kHz and Mixer Level = —19 to —14 dBrm.

*: This is found from root sum of squares (RSS) of absolute amplitude accuracy and in-band frequency characteristics of main frame.

Discover What's Possible™
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MX283027A-001 WLAN Test Software Specifications (2/3)

Standard IEEE 802.11h, IEEE 802119 ERP-DSSS/CCK
2412 to 2472 MHz (channel Mo 1 to 13)
Frequency Rande | 404 ehannel No.14)
Measurement =15 10 +30 dBrm (MS2830A-045 not installed)
_ Level Ranoge —81t0+30 dBm (M52830A-044 installed)
Modulations Carrier Frequency Burst length = 400 ps
Eﬂr:;qgﬁrggents ACCUracy * (Accuracy of reference fregquency  cartier frequency + 211 Hz
Residual Wector Specify filter with same characteristics as used formeasured signal.
Errar =18 % {rms)
Center Freguency . )
T = =40 dBc (naminal)
Amplitude Tx Power Input attenuatorz 10 dB
Measurement Accuracy’ +06dA
= B8 dB (11 MHz Offset from carrier freguency)
= 68 dB (22 MHz Offset from carrier frequencyd
ﬁggg‘;ﬂemm ont E{ Ea“rifgr;;”nmss“ > 6% dB (33 MHz Offset fram carrier freguency)
¥ Y The dynamic range refers to the transmitted power ratio for specified frequency offset.
Itis applied if RBEWW = 100 kHz and Mixer Level = =14 to —14 dBrm.
Standard IEEE 802.11g ERP-OFDM
241210 2472 MHz (channel Mo.1 1o 13)
Frequency Rande | 5404 rchannel No.14)
Measurerment —1510 +30 dBrm (M52830A-045 not installed)
) Level Range —8t0+30dBm (M528304A-044 installed)
mdﬂ'::]'gm Carier Freguency | Burstlength = 250 s
Megsurerxents Accuracy + (Accuracy of reference frequency x carrier frequency + 13 Hz
Residual Vectar Channel Estimation: SEQ, Phase Tracking: On, Amplitude Tracking: Off
Errar 1.2 % (rms)
Center Freguency )
Leakage Floor = =40 dBc {naminal)
Amplitude T Power Input attenuatorz 10 dB
Measurement Accuracy’ t06dB
= 68 dB (11 MHz Offset from carrier fregquencyd
z B2 dB (20 MHz Offset from carrier frequency)
ageacst?'emment E.}{ r?apri;:gr;;nnnﬂssk = 68 dB (30 MHz Offset from cartier fregquency)
¥ u The dynamic range refers to the transmitted poweer ratio for the specified frequency offset.
Itis applied if RBYY = 100 kHz and Mixer Level = —19 to —4 dBm.

*: This is found from root sum of squares (RSS) of absolute amplitude accuracy and in-band frequency characteristics of main frame.

Discover What's Possible™ Slide 17
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MX283027A-001 WLAN Test Software Specifications (3/3)

Standard [EEE 802.11n HT Mixed, HT Greenfield, (STBC, MIMO not supported), MCS =010 ¥, 32 supported
Channel handwidth: 20 MHz, 40 MHz
2.4 GHz band
Frequency Range gdg&;ijﬂz MHz {channel Mol to 13), 2484 MHz ichannel Mo 14)
518010 5320 MHz {channel Mo 36 to 643, 5500 to 4700 MHz {channel Mo 100 1o 140%, 5745 10 5825 MHz (channel Mo.149 to 165
2.4 GHz band _ _
Measurement Level Range 5—&35}33 dBm (ME2830A-045 notinstalled), -9 to +30 dBrm (ME2830A-045 installed)
—1210 +30 dBm {MS28304-045 not installed), -6 to +30 dBrm (ME28304-045 installed)
Maodulationi Burst lengthz250 ps
Frequency . 20 MHz channel * iAccuracy of reference frequency ¥ cartier frequency + 13 Hz (2.4 GHZ hand)
EEELET TS Erenlamuegnc + {Accuracy of reference frequancy ¥ carrier frequency + 16) Hz (5 GHz hand)
Acc[ﬂlracvv Burst lengthz2450 ps
40 MHz channel + iAccuracy of reference frequency ¥ carrier frequency + 62 Hz (2.4 GHz hand)
T (Accuracy of reference frequency ¥ carrier frequency + 1020 Hz 5 GHz band)
20 MHz channel Channel Estimation SEQ, Phase Tracking On, Amplitude Tracking Off
Residual =1 2% (rms) (2.4 GHz band), = 1.6 % {rms) (5 GHz band)
Wectar Error 40 WHz channel Channel Estimation SE@, Phase Tracking On, Amplitude Tracking Off
=1 6% (rms) (2.4 GHzband), = 2.0% {rms) (5 GHz band)
Center Frequency Leakage Floar =40 dBc {haminal)
Input attenuatarz 10 dB
Amplitude Tx Pawer Z0MHzchannel | 5 45 (2.4 GHz hand), +1.9 dB (5 GHz hand)
Measurament Accuracy™ Input attenuator= 10 dB
40MHZ channel 4 0o i5 2 4 GHz band), + 2.0 d8 (5 GHz band )
2.4 GHz hand
=68 dB {11 MHz Offsetfrom carrier frequency), =68 dB (20 MHz Offset fram cartier frequency)
=R dB (30 MHz Offset from carter frequency)
5 GHz band
20 Wz channel 268 dB (11 MHz Offsetfrom carier frequency), =68 dB (20 MHz Offset from cartier frequency)
=[8 dB (30 MHz Offset fram carder fregquency)
The dynarmic ranoge refers to the transmitted power ratio far the specified frequency offset.
Spectrum Iﬂ“ SE%C”“'"”_ ltis applied if RBW = 100 kHz and Mixer Level = —19 ta—14 dBm.
Measurement R:ﬁge ynamic 2.4 GHz band
=60 dB (21 MHz Offset from carier frequency), =68 dB (40 MHZ Offset fram carrier frequency)
=69 dB (60 MHz Offset fram cartier fregquency’)
5 GHz band
40 MHz channel =60 dB (21 MHz Offset from carrer frequency), =68 dB (40 MHzZ Offset from carrier frequency)
=69 dB (60 MHz Offset fram cartier fregquency’)
The dynamic range refers to the transmitted poweer ratio for the specified frequency offset.
[tis applied if RBW =100 kHz and Mixer Level = =19 to —14 dBrm.

*: This is found from root sum of squares (RSS) of absolute amplitude accuracy and in-band frequency characteristics of main frame.
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Note: Support 40MHz BW for IEEE802.11n

Digital IF Filtering process
processing MS2830A— using FPGA , \ , \ , \
Input < 31.25MHz ' MS2830A
Signal Frequency De‘;msrt_'on Wave Signal Analysis Function
meal) ADC mfp Correction Memory
Filter | MX283027A-001
WLAN Test Software
l \ MX283027A —> l ‘ ‘ [
Waveform -001 Filtering process
of Signal using Software
*: FPGA: Field Programmable Gate Array
® MS2830A: Signal Analysis Function
® Filtering process using FPGA circuit
® High speed processing
® Flexible analysis bandwidth upto31.25 MHz
X MX283027A-001: Modulation Analysis for WLAN signal
® Filtering process using WLAN Test software
® Optimized filtering for WLAN measurement
® Upto40 MHz analysis bandwidth
=> Remove spurious caused by dithering and aliasing
=> Highly accurate EVM measurement
Discover What's Possible™ Slide 19
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MX283027A-002 Bluetooth Test Software Specifications

The following specifications are guaranteed after 30-minute warm-up at a stable ambient temperature. Typical values are for reference only and are not
guaranteed. Values are guaranteed after executing CAL at 18° to 28°C, and the measured signal is within the measurement level range and is less
than or equal to Input Level.

Target Signal

Basic Rate, Bluetooth Low Energy

IR G 2402 to 2480 MHz (channel No. 0 1o 78)
Frequency Range
Measurement Level
Range —1510 +30 dBm
el Sy E:;ll;e;éwgaet:apgl?, OH3, DHS, BLE Reference Packet
Eﬂr':é?ﬂg::s;j 'T’rnelg;-lamcev Szl Measurement range: 010 £100 kHz (nominal)
i ;
B EHE Measurement accuracy: x (Accuracy of reference frequency x carrier frequency + 2 kHz)
EELETE Packettype: DH1, DH3, DHA, BLE Reference Packet
Characteristics Payload data: 0xF0, 0x0F, OxA8, Ox55
Freguency errormeasurement accuracy: £ 1 kHz (naminal)
. Packettype: DH1, DH3, DHA, BLE Reference Packet
SR Payload data: (AR, D355
Measurement accuracy: £ 2 kHz (naminal)
Amplitude Input attenuatorz 10 dB
Measurement PO B +0.6dB

Target Signal

Enhanced Data Rate

Measurerment
Frequency Range

2402 to 2480 MHz (channel Mo, 010 78)

Measurement Level
Fange

—-145t0 +30 dBrm

mModulations
Freguency EDR Modulation E:;lkne;;g.rgaet.;-’ngt 2-DH3, 2-DH5, 3-0H1, 3-DH3, 3-DHS
M |i= :

BasUrEmeEn AU DEVM floor £1.2% (rms)

EEBRU%?_ITEétahi"w E:;lkue;dtygaet:aiﬁ)H1 , 2-DH3, 2-DH5, 3-DH1, 3-D3, 3-DHA
H ¥ Measurement accuracy: £ (Accuracy of reference frequency ¥ carrier frequency + 2 kHD

Amplitude Input attenuatorz 10 dB
hMeasurerment Tx Power Accuracy® + 0.6 dB

*: This is found from root sum of squares (RSS) of absolute amplitude accuracy and in-band frequency characteristics of main frame.

Discover What's Possible™

Slide 20
MX283027A-E-L-1




MS2830A - Features -
¢ Expandability & Versatility

In addition, investment costs are cut by utilizing expandability of the MS2830A for applications such as

cellular Tx evaluation thru addition of analysis software as well as Rx evaluation by output of LTE and W-
CDMA signals from the built-in signal generator.

WLAN ~ ISDB-T . High Expandability and
dedicated I e ' Sy versatility which can
q = 5_] support from Cellular to
— TP ) S Non-cellular

Bluetooth )
dedicated
“‘-1 I=58 -

- = @ DOC] \
& i o Q?? O\ o

Cellular - [EEEEEEE o p—

= ! =
5L o B2 =0 oooe
= = Ll o000 @&
| |25 . . L O0O® e

© © 90 .
(Y --
'L

Measurement subject increases, and a process becomes complicated.
In the case of dedicated instrument having a call connect function,
additional cost is necessary for every application
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EVM Comparison - WLAN Measurement Instrument - (1/5)

New

MS2830A
Signal Analyzer

EVM performance of 3 models
for the same signal source.

0o

“0po0p 00000

| 00000 DIDUE

1 goooe QN0
® &
g

2]a]0;
000

Ol

000000O0e

MT8860C
WLAN Test Set
MG3700A
Vector Signal Generator
MS8609A

Digital Mobile Radio
Transmitter Tester

Only 11a/b/g
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EVM Comparison - WLAN Measurement Instrument - (2/5)
¢ MS2830A / MT8860C EVM Comparison < 11n, 40 MHz BW, 3 ch >

MS2830A: & 2412MHz(Ave) o 2452MHz(Ave) o 2484MHz(Ave)
MT8860C : © 2422MHz(Ave) © 2452MHz(Ave) © 2462MHz(Ave)

5.0%
4.5%
4.0%
3.5%
2 3.0%
s 2.5%
o 2.0%
1.5% * é
1.0% ° ® %8 28%33%33% <G
0.5%
0.0% ' ' ' ' ' '
-35.0 -30.0 -25.0 -20.0 -15.0 -10.0 -5.0 0.0
SA Input Level [dBm]
¢ This measurement data shows the example data of a measuring instrument chosen at random
and is not guaranteed performance.
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EVM Comparison - WLAN Measurement Instrument - (3/5)
¢ MS2830A / MS8609A EVM Comparison < 1la, 54 Mbps, 5320 MHz >

EVM rms

¢ MS2830A ¢ MS8609A

5.0%

4.5%

4.0%

3.5%

3.0%

2.5%

2.0%

1.5% *

1.0%

PY
* e o o ¢ o o
0 0 g0 o 4 4 & ®

0.5%

0.0%

-35.0 -30.0 -25.0 -20.0 -15.0 -10.0 -5.0 0.0

SA Input Level [dBm]

¢ This measurement data shows the example data of a measuring instrument chosen at random
and is not guaranteed performance.
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EVM Comparison - WLAN Measurement Instrument - (4/5)
¢ MS2830A / MT8860C / MS8609A EVM Comparison < 11g, 54 MHz, 2452 MHz >

* MS2830A ¢ MT8860C ¢ MS8609A

5.0%
4.5%
4.0%
3.5%
gB.O%
s 2.5%
>
W 2.0%
1.5% *
L 4 2
1.0% L 4 0 L 4
0 s ¢ % f . ® 6 e 4 e e 4 o
0.5% 00—+ 4
0.0% 1 1 1 1 1 1
-35.0 -30.0 -25.0 -20.0 -15.0 -10.0 -5.0 0.0
SA Input Level [dBm]
¢ This measurement data shows the example data of a measuring instrument chosen at random
and is not guaranteed performance.
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EVM Comparison - WLAN Measurement Instrument - (5/5)
¢ MS2830A/MT8860C/MS8609A EVM Comparison < 11b, 11 Mbps, 2452 MHz >

¢ MS2830A ¢ MT8860C ¢ MS8609A

5.0%
4.5%
4.0%
3.5%
éS'O%
s 2.5%
>
w 2.0%
1.5% *
P 4
1.0% *;;00000000:30’0
L 4 2 o o @,
0.5% S $ o ¢ ¢ ¢ o s s %
OO% 1 1 1 1 1 1
-35.0 -30.0 -25.0 -20.0 -15.0 -10.0 -5.0 0.0
SA Input Level [dBm]
¢ This measurement data shows the example data of a measuring instrument chosen at random
and is not guaranteed performance.
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Ordering Information

Model/Ordaring No.

Name

Description

MS2830A-040 9 kHz to 3.6 GHz
MS2830A-041 9 kHz to 6 GHz
MS2830A-043 Signal Analyzer 9 kHz to 13.5 GHz
MS2830A-044 9 kHz to 26.5 GHz
MS2830A-045 9 kHz to 43 GHz
MS2830A-002 High Stability Reference Oscillator Aging rate: 1x10°®/day
. . . Required for MX283027A-001
MS2830A-005 Analysis Bandwidth Extension to 31.25 MHz Requires MS2830A-006, For MS2830A-040/041/043/044
MS2830A-006 Analysis Bandwidth 10 MHz Required for MX283027A-001/002
MS2830A-009 Bandwidth Extension to 31.25MHz for Millimeter-wave Required for MX283027A-001

Requires MS2830A-006, For MS2830A-045

Vector Signal Genere

tor Options (MS2830A-044/045 cannot install MS2830A-020/021)

Model/Ordaring No.

Name

Description

MS2830A-020 3.6 GHz Vector Signal Generator 250 kHz to 3.6 GHz

MS2830A-021 6 GHz Vector Signal Generator 250 kHz to 6 GHz

MS2830A-022 Low Power Extension for Vector Signal Generator —136 to +15 dBm (>25 MHz), —136 to -3 dBm (£25 MHz)
« . Memory: 64 Msamples (without MS2830A-027)
1

MS2830A-027 ARB Memory Upgrade 256 Msa for Vector Signal Generator 256 Msamples (with MS2830A-027)

MS2830A-028 AWGN CN Ratio absolute value: < 40 dB

*1: Must be installed to use the pre-installed IEEE802.11b
“11b_DSSS_2Mbps_PN9 (Continuous PN9 data between PSDUs) “ waveform pattern.

Installing the Vector Signal Generator option (MS2830A-020/021) supports the following WLAN signal outputs:

*WLAN (IEEE802.11a/b/g) and Bluetooth (BR/EDR/BLE) Waveform Patterns pre-installed in the MS2830A-020/021 Vector Signal Generator option
*Generation Waveform Patterns (IEEE802.11n/p/a/b/g/j) by WLAN IQproducer* pre-installed in MX283027A-001 WLAN Test Software

Discover What's Possible™

Slide 27

MX283027A-E-L-1




Ordering

Software Options

nformation

Model/Order No. Name Description
MX283027A Wireless Network Device Test Software Required for MX283027A-001/002
WLAN Test Software Requires MS283027A, MS2830A-006,005/009
MX283027A-001 WLAN IQproducer (Standard attachment of MX283027A-001)" Waveform Patterns Generation (IEEE802.11n/p/a/b/g/j)
Requires MS2830A-020/021
MX283027A-002 Bluetooth Test Software Requires MX283027A, MS2830A-006

Application Parts

*: Please do not order MX269911A WLAN IQproducer separately.

Model/Order No.

Name

W3471AE MXx283027A Wireless Network Device Operation Manual (Operation)
W3473AE MX283027A-001A WLAN Test Software Operation Manual (Operation)
W3474AE MX283027A-001A WLAN Test Software Operation Manual (Remort Control)
W3488AE MX370111A/MX269911A WLAN IQproducer Operation Manual and
MX283027A-001A WLAN Test Software Operation Manual (WLAN IQproducer)
W3516AE MX283027A-002 Bluetooth Test Software Operation Manual (Operation)
W3517AE MX283027A-002 Bluetooth Test Software Operation Manual (Remort Control)

Configuration table

MS2830A-040 | MS2830A-041 | MS2830A-043 | MS2830A-044 | MS2830A-045 | . galects X: Not selects
MS2830A-002 O O O Standard
MS2830A-005 ) O ) ) X1 *1: MS2830A-045 cannot install
MS2830A-006 @) @) ) ) ) MS2830A-005.
MS2830A-009 Selects MS2830A-005 o™ Please Install MS2830A-009 for
MS2830A-020 0 0 o analysis bandwidth extension to
MS2830A-021 o] o] O MS2830A-044/045 31.25 MHz.
MS2830A-022 (@] (@) @] cannot install
MS2830A-027 0O 0 0O these options
MS2830A-028 o] o] o]
MX269028A o] o] o] 0] ¢}
MX283027A o] o] o] o] o]
MX283027A-001 o] o] o] o] o]
MX283027A-002 (0] 0] @) 0] @)
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Recommended Configuration

¢ MX283027A-001 WLAN Test Software

: Required

W Selected  x: Mol selected

Test target

2.4 GHz band

5 GHz band

Tx Test

Rx Test

Mot for Spurious Test |

For Spurious Test

Tx Test

Rx Test

(Signal Generator')

Mot for Spurious Test | For Spurious Test

(Signal Generator'")

Main Frame

MS2830A-040

MS2830A-041

MS2830A-043

MS2830A-044

MS2830A-045

X

W

W

(Opt-020/021)

x

x
W

(Opt-21)

W

x

Hardware Oplions

MS2830A-002

W

N N

MS26830A-005/009

MS2830A-006

W

W W

Vector Signal Generator Options (MS2830A-020/021 cannot be installed in MS2830A-044/045.)

MS2830A-020

MS2830A-021

W

MS2830A-022

W

MS2830A-027

MS2830A-028

Software Options

MX2BI02TA

MX283027A-001"<

Wy

W

W

W W

W

#1: Installing the Vector Signal Generator option (MS2830A-020/021) outputs WLAN signals. M52830A-020/021 can use as a reference signal source of the Rx
test. MS2830A main functions sets the pattern send count,
£2° MX283027A-001 includes MX269911A WLAN IQproducer (Cannot order MX283027A-001 and MX269911A at same time).
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Recommended Configuration
¢ MX283027A-002 Bluetooth Test Software

W\ Required +: Selected x: Not selected
Basic Rate, Enhanced Data Rate, Bluetooth Low Energy
Test target Tx Test Rx Test
Not for Spurious Test | For Spurious Test (Signal Generator")

Main Frame
e x
MS2830A-043 4 (Opt-020/021)
MS2830A-044 W
MS2830A-045
Hardware Options
MS2830A-002 y N
MS2830A-005/009 "] y
MS2830A-006 W W
Vector Signal Generator Options (MS2830A-020/021 cannot be installed in MS2830A-044/045.)
MS52830A-020

MS2830A-021 NN
MS2830A-022
MS2830A-027 .
MS52830A-028
Software Options
MX283027A W W -
MX283027A-002

X

#. Installing the Vector Signal Generator option (M52830A-020/021)
outputs Bluetooth signals. MS2830A-020/021 can use as a
reference signal source of the Rx test. MS2830A main functions
sets the pattern send count.
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/inritsu

Specifications are subject to change without notice.

® United States

Anritsu Company

1155 East Collins Blvd., Suite 100, Richardson,
TX 75081, U.S.A.

Toll Free: 1-800-267-4878

Phone: +1-972-644-1777

Fax: +1-972-671-1877

® Canada

Anritsu Electronics Ltd.

700 Silver Seven Road, Suite 120, Kanata,
Ontario K2V 1C3, Canada

Phone: +1-613-591-2003

Fax: +1-613-591-1006

® Brazil

Anritsu Eletronica Ltda.

Praca Amadeu Amaral, 27 - 1 Andar

01327-010 - Bela Vista - Sao Paulo - SP - Brazil
Phone: +55-11-3283-2511

Fax: +55-11-3288-6940

® Mexico

Anritsu Company, S.A. de C.V.

Av. Ejército Nacional No. 579 Piso 9, Col. Granada
11520 México, D.F., México

Phone: +52-55-1101-2370

Fax: +52-55-5254-3147

® United Kingdom
Anritsu EMEA Ltd.

200 Capability Green, Luton, Bedfordshire, LU1 3LU, U.K.

Phone: +44-1582-433200
Fax: +44-1582-731303

® France

Anritsu S.A.

12 avenue du Québec, Batiment Iris 1- Silic 612,
91140 VILLEBON SUR YVETTE, France
Phone: +33-1-60-92-15-50

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

® Germany

Anritsu GmbH

Nemetschek Haus, Konrad-Zuse-Platz 1
81829 Miinchen, Germany

Phone: +49-89-442308-0

Fax: +49-89-442308-55

°® |taly

Anritsu S.r.l.

Via Elio Vittorini 129, 00144 Roma, ltaly
Phone: +39-6-509-9711

Fax: +39-6-502-2425

® Sweden

Anritsu AB

Borgarfjordsgatan 13A, 164 40 KISTA, Sweden
Phone: +46-8-534-707-00

Fax: +46-8-534-707-30

® Finland

Anritsu AB

Teknobulevardi 3-5, FI-01530 VANTAA, Finland
Phone: +358-20-741-8100

Fax: +358-20-741-8111

® Denmark

Anritsu A/S (Service Assurance)
Anritsu AB (Test & Measurement)
Kay Fiskers Plads 9, 2300 Copenhagen S, Denmark
Phone: +45-7211-2200

Fax: +45-7211-2210

® Russia

Anritsu EMEA Ltd.
Representation Office in Russia
Tverskaya str. 16/2, bld. 1, 7th floor.

Russia, 125009, Moscow

Phone: +7-495-363-1694

Fax: +7-495-935-8962

¢ United Arab Emirates

Anritsu EMEA Ltd.

Dubai Liaison Office

P O Box 500413 - Dubai Internet City

Al Thuraya Building, Tower 1, Suit 701, 7th Floor
Dubai, United Arab Emirates

Phone: +971-4-3670352

Fax: +971-4-3688460

® Singapore

Anritsu Pte. Ltd.

60 Alexandra Terrace, #02-08, The Comtech (Lobby A)
Singapore 118502

Phone: +65-6282-2400

Fax: +65-6282-2533

® India
Anritsu Pte. Ltd.

India Branch Office

2nd & 3rd Floor, #837/1, Binnamangla 1st Stage,
Indiranagar, 100ft Road, Bangalore - 560038, India
Phone: +91-80-4058-1300

Fax: +91-80-4058-1301

® P.R. China (Shanghai)

Anritsu (China) Co., Ltd.

Room 1715, Tower A CITY CENTER of Shanghai,
No.100 Zunyi Road, Chang Ning District,
Shanghai 200051, P.R. China

Phone: +86-21-6237-0898

Fax: +86-21-6237-0899

® P.R. China (Hong Kong)

Anritsu Company Ltd.

Unit 1006-7, 10/F., Greenfield Tower, Concordia Plaza,
No. 1 Science Museum Road, Tsim Sha Tsui East,
Kowloon, Hong Kong, P.R. China

Phone: +852-2301-4980

Fax: +852-2301-3545

® Japan

Anritsu Corporation

8-5, Tamura-cho, Atsugi-shi, Kanagawa, 243-0016 Japan
Phone: +81-46-296-1221

Fax: +81-46-296-1238

® Korea

Anritsu Corporation, Ltd.

502, 5FL H-Square N B/D, 681
Sampyeong-dong, Bundang-gu, Seongnam-si,
Gyeonggi-do, 463-400 Korea

Phone: +82-31-696-7750

Fax: +82-31-696-7751

® Australia

Anritsu Pty. Ltd.

Unit 21/270 Ferntree Gully Road, Notting Hill,
Victoria 3168, Australia

Phone: +61-3-9558-8177

Fax: +61-3-9558-8255

® Taiwan

Anritsu Company Inc.

7F, No. 316, Sec. 1, NeiHu Rd., Taipei 114, Taiwan
Phone: +886-2-8751-1816

Fax: +886-2-8751-1817
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