product Inroduction Zinritsu
3GPP LTE TDD Solution

MS2690A/MS2691A/MS2692A/MS2830A

Signal Analyzer

MX269022A LTE TDD Downlink Measurement Software
MX269023A LTE TDD Uplink Measurement Software
MX269910A LTE TDD IQproducer



MS2690A/MS2691A/MS2692A Signal Analyzer
MS2830A Signal Analyzer

3GPP LTE TDD Solution

MX269022A LTE TDD Downlink Measurement Software
MX269022A-001 LTE-Advanced TDD Downlink Measurement Software
MX269023A LTE TDD Uplink Measurement Software

MX269910A LTE TDD IQproducer

MX269910A-001 LTE-Advanced TDD Option

oaoa0ag
0000080000

MS269xA MS2E50A
Version 4.00
ANRITSU CORPORATION
Discover What's Possible™ Slide 1 /lnritsu

MS269xA/MS2830A-E-L-1



LTE TDD Measurement Solution

3GPP LTE Transmitter Measurement

MX269022A LTE TDD Downlink Measurement Software
MX269022A-001 LTE-Advanced TDD Downlink Measurement Software
MX269023A LTE TDD Uplink Measurement Software

The MX269022A/23A support measurement
of RF Tx characteristics of 3GPP LTE (Long
Term Evolution) downlink (TDD) and uplink
(TDD) signals.

The MX269022A-001 is an option for the
MX269022A to measure the RF Tx
characteristics of LTE-Advanced downlink
(TDD) signals.  (Requires MX269022A)

MS269xA/MS2830A Signal Analyzer series
supports various transmission evaluations,
including modulation analysis.
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LTE TDD Measurement Solution

3GPP LTE TDD Receiver Measurement

MS269xA/MS2830A for Vector Signal Generator Option
MX269910A LTE TDD IQproducer™
MX269910A-001 LTE-Advanced TDD Option

S Seuence
R

The MX269910A LTE TDD IQproducer is PC application software
with a GUI for generating waveform patterns in compliance with
the LTE TDD specifications in the 3GPP TS 36.211, TS 36.212,
and TS 36.213 standards.

The generated waveform patterns can be output from the Vector
Signal Generator option for MS269xA/MS2830A.

Installing the MX269910A-001 LTE-Advanced TDD option
supports output of signals in compliance with the LTE-Advanced
TDD standards. (Requires MX269910A)

Discover What's Possible™
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MX269022A Downlink
LTE TDD Downlink Measurement Software

MX269023A Uplink
LTE TDD Uplink Measurement Software
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Measurement Functions (1/3)

® Text Display

-Frequency Error

-Output Power

-EVM (Peak/rms)

-Origin Offset

-Timing Offset (External Trigger)

® Constellation Display

-Constellation

® Graphical Display
-EVM vs Subcarrier
-EVM vs Symbol
-Spectral Flatness

A MS28304

Carrier Freq. 2110000 000 Hz -10.00 dBm

Input Level
E-TM3.1 ATT 10 dB
Channel Bandwidth 20MHz
Result

MKR

Subcarrier Frequency Error

Test Model

Measuring

0.43 Hz
0.000 ppm
-13.99 dBm
-13.99 dBm

0.68 %

2.99 %

Symbol 3
Physical Channel OUtPUt Power
FDSCH Mean Power

EVM(rms)

EVM(peak)
Symbol Number 92
Subcarrier Number 186
Frame Number 0

Origin Offset 53.13 dB

| 1.08299
Q 0.45961

Frame 0
EVM vs Subcarrier

MKR(RMS/Peak) Subcarrier EVM 064% 1 1711 %

Frame 0
Ref.Ext

Pre-Amp Off Correction On

-Power vs Resource Block  Downlink -Time Based EVM Uplink
-EVM vs Resource Block Downlink®  -EVM vs Demod-Symbol Uplink
-In-Band Emission Uplink

Discover What's Possible™
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Measurement Functions (2/3)

® Summary Display

When the Trace Mode is set to Summary, this displays the numeric results on the multiple
pages at the bottom of the screen.

® Test Model Summary Display Downlink
When the Trace Mode is set to Test Model Summary, this displays the numeric results on

i[\flle ng)ultiple pages at the bottom of the screen. The pages are switched using Page
umber.

® MIMO Display Downlink

At MIMO Summary measurements for Tx Diversity and MIMO signals, the mixed signal
from multiple antennas is input and the time difference between each antenna is measured.

Test Model Summary MIMO Summary

A MS28304

A MS2830A
=
Carrier Freq. 1920 000 000 Hz Input Level -10.00 dBm  Trigger External [|*° L Carrier Freq. 2110000 000 Hz Input Level -20.00 dBm

Trace Made

Modulation AUTO ATT 10 dB Delay 0.000 ps Modulation AUTO ATT 4 dB

Channel Bandwidth S5MHz Target Ch PUSCH 'vs Subcarrier Channel Bandwidth 20MHz Reference Signal
Result Measuring Result
IMax frame
PUSCH EVM (rms) Frequency Error -0.61 Hz 10
QPSK 0.56 % 0.000 ppm EWM vs Symbol
Q B Mean Power -13.80 dBm Reference)
PUSCH I:E)VM (gesak) bollS EVM(rms) 056% /0 || [N BN | =sFower | oo0dB | & e ETr
lemod-Sym| N - - - -
apsk ” o 280/ 321 o EVMlpeak) 221 % . 050 %
feaAl =ej g DemodSymbol Number 280 RSTimingOftsst | 00ms | =he | whe | one
64QAM Symbol Number 32
DMRS EVM (rms) Frame Number 0 [RSFreq | ~ 000Hz |  "TH2 | 00 TRTH2 | 0 MR |
.56 % Origin Offset -54.37 dB
DMRS EVM (peak) / Subcarrier/SymbollFrame Time Offset 99 ns
132% 270/1291 0

EVM vs

Demod-Symbol

Power Boosting
Summary Spectral Flatness

PageNo. 1/ 16 0.000dB

EVM I Demod-Symbol / Symbol/ Frame
Total EVM EVMFinal rms
280132 1 0

(time based)
2281121 1 0

280132 1 0

peal
EVMHigh rms
ak

EVMLow rms
peak

PUSCH QPSK EVM EVM Final rmsk

(time based) 280132 1 0

2281121 1 0
280132 1 0

peal
EVM High rms

No=onol NOSoND
NooaNg NGO AN O
SOON=D| OO0
SREERE RRRRER

peal
EVMLow rms

Pre-Amp Off Correction On Refint Pre-Amp Off
V U o v S OVUM"L-



Measurement Functions (3/3)

Channel Power *1

iz | @ A

Zone Wadth

Adjacent Channel
Leakage Power *2 |

Zana Watth

Cente
Adjacent Channel Pawse ( C:

Occupied Bandwidth

Kind of Template:
- Channel Power
UL/DL
- Mean Power / Filtered Power
-1.4/3/5/10/15/20MHz BW
- OBW
UL/DL
-1.4/3/5/10/15/20MHz BW
-ACLR
UL/DL
- UTRA/ E-UTRA
-1.4/3/5/10/15/20MHz BW
- SEM
DL
- Category A/ Category B
-<1GHz /> 1GHz
-1.4/3/5/10/15/20MHz BW
UL
- General, NS-03, NS-04, NS-06/07

*1: Requires Channel Power template for
Mean Power or Filtered Power selecting
*2: Requires ACLR template for E-UTRA
or UTRA selecting

*3: Requires SEM template for

initial parameter setting

Discover What's Possible™ .
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Measurement Functions/
Text Display (Frequency Error, Tx Power, EVM)

Displays (text) all active subcarrier Frequency Error, Output Power, EVM (rms, peak) values
in user-specified subframes (50 max.). Choosing Average & Max displays average and
maximum values on same screen. This is useful for evaluating DUT dispersion.

Measurement Results (text)

Frequency Error

Output Power
Mean Power

EVM(rms)

EVM(peak)

Symbol Number
Subcarrier Number
Frame Number
Origin Offset
Time Offset

1.10 Hz
0.001 ppm
-13.98 dBm
-13.99 dBm

0.68 %
2.78 %

83

100

0

53.21 dB
0.0 ns

Discover What's Possible™
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Measurement Functions/
Constellation Display (Constellation)

Displays Constellation for all active subcarriers in user-specified symbol or in user-specified
resource block (RB). Analyzes QPSK/16QAM/64QAM.

Constellation (Resource Block Number: 10)
MKR

Subcarrier

Symbol

Physical Channel
POSCH

| 1.08299
Q 0.45961

Discover What's Possible™ Slide 9 /I n ri tsu
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Measurement Functions/
Graph Display (EVM vs Subcarrier)

Displays EVM graph per subcarrier targeting user-specified symbol or user-specified
subframes (50 max). Displays Peak and Average (rms) on same screen. This enables
measurement of instantaneous EVM.

EVM vs Subcarrier

EVM vs Subcarrier

MKR(RMS/Peak) Subcarrier 0 EVM 052% 1 115%

Frame 0

Discover What's Possible™ Slide 10 /I n ri tsu
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Measurement Functions/
Graph Display (EVM vs Symbol)

Displays EVM graph per symbol targeting user-specified symbol or user-specified subframes.

Displays Peak and Average (rms) on same screen. This enables measurement of
instantaneous EVM.

EVM vs Symbol

EVM vs Symbol
MKR(RMS/Peak) Symbol 0 EVM 030% ! 087 %

a0
Frame 0 !

Discover What's Possible™ Slide 11 /I n ri tsu
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Measurement Functions/
Graph Display (Spectral Flatness)

Displays amplitude/phase/group delay graph in user-specified subframes.

Detects OFDM-specific problems such as symbol timing error between subcarriers.

Amplltude display Phase display

Spectral Flatness(Amplitude vs Subca

1 Amplitude 0.00 dB

HEEE

Amplltude d|fference display

Spectral Flatness(Difference Amplitude vs Subcar
MKR  Subcarrier 1 Difference Amplitude 0.00 dB

Spectral Flatness(Group Delay vs Subcarrier)
MKR  Subcarrier 1 Group Delay
10000

Group delay display

Discover What's Possible™ Slide 12 /I n ri tsu
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Measurement Functions/ Downlink
Graph Display (1/2) (Power vs Resource Block)

Observes power distribution of each resource block of specified subframe. Checks power
boosting at each resource block.

Power vs RB
(specified subframe display)

Power vs RB

MKR(RMSIPeak) Subframe 0 Resource Block
Modulation 16QAM

Power -3.004 dB -42.934 dBm

EVM 063 % I 2.44 %

Frame O

Resource Block

*RB time axis in subframe units

Discover What's Possible™ Slide 13 /I n ri tsu
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Measurement Functions/ sl
Graph Display (2/2) (Power vs Resource Block)

Displays power of each resource block of specified subframe segments as graph.

The power distribution of each resource block can be seen instantly.

Power vs RB
(whole display)

Power vs RB

MKR(RMS/Peak) Subframe 5 Resource Block
Modulation 16QAM

Power -2.998 dB -42.928 dBm

EVM 075 % I 245 %

+20
u}
Subfrime
9

i EE]
20

Resource Block

Frame O

*RB time axis in subframe units

Discover What's Possible™
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Measurement Functions/ ST
Graph Display (EVM vs Resource Block)

Displays EVM distribution for each resource block of specified subframe segments as graph.
Identify EVM deterioration with resource block.

EVM vs RB

EVM vs RB

MKR(RMSIPeak) Subframe 0 Resource Block 22
Modulation 16QAM

Power 2431 dB -42.426 dBm

EVM 051 % | 2.00 %

10,00

Frame O
Ref.Ext Pre-Amp Off Correction On

Resource Block
*RB time axis in subframe units

Discover What's Possible™ Slide 15 /I n ri tsu
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Measurement Functions/ Ul
Graph Display (Time Based EVM)

Displays PUSCH EVM of each symbol for all subcarriers as graph to observe temporal
change in PUSCH EVM.

Time Based EVM

Time Based EVM
MKR(RMSIPeak) Symbol 1 EVM 024 % | 0.69 %

Slide 16 /II'II'ilZSU
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Measurement Functions/ Uplink
Graph Display (EVM vs Demod-Symbol)

Displays PUSCH EVM of demodulated symbol for up to 50 subframes for specified symbols
or specified segments as graph.

EVM vs Demod-Symbol

EVM vs Demod-Symbol
MKR(RMSIPeak) Demod-Symbol 0 EVM 028% 1 0866 %

Discover What's Possible™ Slide 17 /I n ri tsu
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Measurement Functions/
Graph Display (In-band Emissions)

Uplink

Measures in-band emissions per resource block at each Tx band spurious, carrier leak
and image. Easy-to-understand display of in-band spurious.

Min.

In Band Emission{Gensral&lQ Irrul;a}
MER(AVgPeak) RE 0 Slat Mumbar

Frama O

Allocated RB Carrier Leak

Discover What's Possible™ Slide 18 /I n ri tsu
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Measurement Functions/Summary Display (1/2)

Downlink

VV VY VVYVVYVYVYVYYYVYVY

EVM/Power of Each Channel

Total EVM

PDSCH (ALL/QPSK/16QAM/64QAM) EVM

PDCCH EVM

RS/P-SS/S-SS EVM

PBCH/PCFICH/PHICH EVM

Power vs Slot

Cell ID

Number of PDCCH Symbols

RS power vs Subframe

OFDM Symbol Tx Power vs Subframe

RS/P-SS/S-SS/PBCH/PDCCH/
PCFICH/PHICH Power

/1 MS2830A
Carrier Freq. 2110000000 Hz Input Level
Test Model E-TM3.3 ATT

Channel Bandwidth 20MHz
Result Measuring

Frequency Error -48.90 Hz
-0.023 ppm
Output Power -21.66 dBm
Mean Power -21.66 dBm
Origin Offset 53.88 dB

Summary

Avg. EVM(rms)

065 %

082 %
RS 059 %
P-SS 0.76 %
S-8S 147 %
PBCH 080 %
PCFICH 066 %
PHICH 0.69 %
PDCCH 069 %
OFDM Symbol Tx Power (Average)

Ref.Int Pre-Amp Off

RS Power
P-SS Power
S-SS Power
PBCH Power
PDCCH Power
PCFICH Power

PHICH Group Power

CellID
Number of PDCCH Symbols ( Subframe 1 and 6)
Number of PDCCH Symbols ( Other Subframes )

Pre-Amp Off

-20.00 dBm
4 dB

Symbol Clock Error

Avg. EVM(peak)
343 %
581 %
216 %
171 %
205 %
206 %
1.45 %
1.40 %
181 %

Page No.
Avg.

52.443 dBm
2431 dB
2427 dB
2425 dB
0.007 dB
0.004 dB

11

. Power

55 LTE-TDD Doy

Trace Mode

EVMvs Subcarrier

EVM vs Symbol
-0.040 ppm

Spectral Flatness

11 16 Power vs RB

EVM vs RB

Summary

Test Model

Summary

95 dB

21612 dBm

Page No.

2430
2429
2423
1.192
0.003
-0.007

16 1 16 Storage

dB
dB
dB
[[=}
dB

Page Number

Discover What's Possible™
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Measurement Functions/Summary Display (2/2)

p | I n k /1 MS28304

28 | TE-TDD Uplink @3

Inside/Outside Flatness Summary
EVM equalizer spectrum flatness o e e )17 Slot

Page No. 61 16

Carrier Freq. 1920000 000 Hz Input Level -10.00 dBm  Trigger External T
> PUSCH EVM(rmS)/(peak) Modulation AUTO ATT 10 dB Delay 0.000 ps

Channel Bandwidth 5MHz Target Ch PUSCH EVMvs Subcarrier
» DMRS EVM(rms)/(peak) . —
> Frequency Error PUSCHEVM (ms) Frequency Error gy M frame

0.000 ppm EVM vs Symbol

> Output Power, Mean Power s40AM Output Power 1379 dam

PUSCHEVM (heak)  SvmbolFrame EVM(rms) 0.56 %
> EVM(rm S)/(p eak) %?:MD e S EVM(E‘Zmd.Symbou — 223:) % Time Based EVM
» Origin Offset cicn Symi) s =

. g DURS EVM(ms) 56 % Origi: cn=rse:\l ’ 54.32 dB AL
> Time Offset DMRS EVM (peak)  SubcalrieriSymbollFrame Time Offset 9.9 ns Demod-Symbol
» Total EVM (Time Based) — S— Spoctral Flatness
. age No.
» PUSCH QPSK/16QAM/64QAM EVM (Tlme Based) EVM [ Demod-Symbol | Symbol | Frame
Total EVM EVMFinal rms K
> Total EVM (Freq uency Bas ed) (time based) EvMHigh Fek : 280 | 32 In-Band Emission
peak . 228 1 121
» PUSCH ALL/QPSK/16QAM/64QAM EVM EVMLow Toak ) 280 1 32
PUSCHQPSKEVM _ EVMFinal rms ;
> DM RS EVM (time based) EVM High 'F_’rflzk 280 | 32
peak X 228 1 121
» Frequency Error vs Slot BV Lo e 20 1 32
> O” | n Offs et VS Sl Ot Ref.Ext Pre-Amp Off Correction On
g

» In-Band Emission
>
>

-41.68

[ 4168
-42.89
-44.08

Discover What's Possible™ Slide 20 /I n ri tsu
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Measurement Functions/Test Model Summary

Downlink

» Frame Type and RS boosting of each Subframe
» EPRE/Ers for each Subframe

P-SS, S-SS, PBCH, PCFICH,

PHICH group, PDCCH REG
» PDSCH EPRE/Ers QPSK/16QAM/64QAM

EVM for amel and frame2 of TM1.2, 2.3, 3.3
Power vs Slot for framel and frame2

of TM1.2, 2.3, 3.3

» RS Power for framel and frame?2

of TM1.2, 2.3, 3.3

» OSTP for framel and frame2 of TM1.2, 2.3, 3.3

\ 274

Downlink

A MS28304
-20.00 dBm
4 dB

Carrier Freq. 2110000 000 Hz

Test Model

Input Level
E-TM3.3 ATT

20MHz
Measuring

Channel Bandwidth
Result

-48.35 Hz
-0.023 ppm
0.66 %
327 %

Frequency Error Output Power

EVM(rms) Mean Power
EVM(peak)
Test Model Summary

Frame Type and RS boosting of each Subframe

Test Model

Subframe Frame Type

B | Frame2 |
@ [ Frame2 [ 1000 |

Pre-Amp Off
Test Model Summary

EVM for frame1 and frame2 of TM1.2,2,3.2,3.3

Max EVM (peak)

Channel | Avg EVM EVM | Subcarrier |
(rms) Symbol | Frame

RS boosting Pb=Ebl/Ea

EVMyvs Subcarrier

-21.68 dBm EVM vs Symbol

-21.68 dBm

Spectral Flatness

Page No. 11 10

Power vs RB

EVM vs RB

Test Model

Summary

Page No.

Max EVM (peak)
EVM/ Subcarrier |

ol [ 085 % | 29 % [e 1] o] = %[ % [ |
[PoscH | osé % | 472 v [aa [vsa] o =

RS [ oo % [ 2as v [0s3[ 77 [ o]~
P55 [oss % | a6 % [ [oe | o[-

s55 [ om % | 202 % [0 & | 0|
PBcH [ 0e v | 248 v |77 | 5 |
Perich | ost v | 10s v |09 [1z]
PricH [ 047 % | 127 % | 15 |4
o]

HICH
DCCH 054 % | 152 % | 795
Number of

Discover What's Possible™
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Measurement Functions/MIMO Summary

Downlink

At MIMO Summary measurements for Tx Diversity and MIMO signals, the mixed signal from
multiple antennas is input and the time difference between each antenna is measured.

Downlink

» RS Power
The difference in the RS Power between the
antenna signal specified at Antenna Port and the
signal for each antenna specified at Number of
Antenna Ports is displayed in dB units.

» RSEVM
This displays each RS EVM value for the number of
antennas specified at Number of Antenna Ports.

» RS Timing Offset
This displays the RS time difference between the
antenna signal specified at Antenna Port and each
of the number of antennas specified at Number of
Antenna Ports.

» RS Freq
This displays the frequency difference between the
antenna signal specified at Antenna Port and each
of the number of antennas specified at Number of
Antenna Ports.

A1 MS28304
Carrier Freq. 2110000 000 Hz -20.00 dBm
Modulation AUTO ATT 4 dB

Channel Bandwidth 20MHz
Result

Input Level

Reference Signal

_ Tx0/Rx Tx1/Rx Tx2 I Rx Tx3/Rx
Reference]

s | raw | aw |
RS EVM (ms) 055 %
RS Timing Onset | 00me | me | one | e |

Ref.Int Pre-Amp Off

&
Power Boosting

0.000dB

Discover What's Possible™
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Easy Measurement of Test Model Signals Downlink

Test model signals defined in 3GPP TS36.141 as test patterns for BTS Tx tests are easily
measured by selecting the test model name.

A1 MS2830A
£ LTE-TDD Downlink

Carrier Freq. 2110000 000 Hz Input Level -10.00 dBm  Trigger External =

Test Model E-TM3.1 ATT 10 dB Delay 0.000 us
Channel Bandwidth 20MHz

Result Measuring

MKR Q

Subcarrier 1 Frequency Error 1.10 Hz

Symbol 3 0.001 ppm

Physical Channel Output Power -13.98 dBm
PDSCH Mean Power -13.99 dBm

EVM(rms) 0.68 %
|  1.07855 EVM(peak) 2.78 %

Q 0.46590 Symbol Number 83
Subcarrier Number 100

Frame Number 0 Easy measurement
Frame 0O 'ﬂ;ge"g?f:f::t -5362.; :E > by Se|eCtIng
EVM vs Subcarrier teSt mOdeI name

MKR(RMSI/Peak) Subcarrier EVM 064 % I 1.36 %

10,00 ---------
N s s st i e

1] 120

Frame 0
Ref.Ext Pre-Amp Off Correction On

Discover What's Possible™ Slide 23 /I n ri tsu
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Detail Setting Screen Downlink

Detailed parameter settings, such as channel estimation ON/OFF.

LTE-TDD Downlink

Test Model = On/Off  Power Boosting p LT T

:tail Settines

Selecting Test Model Name
measures Test Model signals

Test Model Version PBCH ¥  [Menual -| [ 0000 dB fecrore
[3GPP TS36.141 v8.3.002008-03) =] P-58 F  [Menual -|| o000 dB
Test Model Starting Frame Type [UnLock -] $-88 ¥ [Manual -] [ 0000[= dB Default Values
Synchronization Mode PDGCH P [Manual -| [ 1195/ dB
Synchronization Signal | PGFICH ¥ [Menual -| [ o000 dB
Cell ID = PHICH 7 [Manual -| [ 0.000F dB
Reference Signal Power Boosting | 0.000[Z/dB  PDSCH [Aute =] [ 0000 dB
Number of Antenna Ports e

PHICH Ng [176 =]
PHIGH Duration [Normal -]
Number of PDCCH Symbols [Manual =]
Subframe 1 and 6 I‘I—E
Other Subframes I‘I_E
PDCCH Mapping [Easy -]
PDCCH Format [T =
Number of PDCCHs  [10 ]

¥ Channel Estimation

Antenna Port IU_E
Measurement Filter Type MNormal 'l

" Extended Freg Lock Range

PDSCHEVYMCalculation
Set

IGPP j

DwPTS Exclude =]

Cancel

Set | Cancel |

Discover What's Possible™ Slide 24 /l n ri tsu
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EVM Window Length Function

The EVM Window Length function supports flexible changing of FFT timing, which is useful
for verification, such as the effect of multi-paths and Ramps.

Ramp

Ramp

Direct Signal

CP Useful symbol v

__________________________________________________

' <— Measurement result: Bad
i range) ' (Include other symbols of multi-path)
i EVM window (analysis range) év—'— Measurement result: Not Good
Change I (Include Ramp)
FFT Timing

— EVM window (analysis range)<—— Measurement result: Good
! (Exclude other symbols and Ramp)

Discover What's Possible™
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Replay Function for Troubleshooting Faults

Up to 150 frames of LTE TDD signals can be captured as a file for replay by the LTE TDD
measurement software to perform analyses, such as EVM measurement.

Capture up to 150 [Analyze offline by reading files.
frames seamlessly.

LTE TDD

[ouT |—s B

Example of R&D use
Save data for comparing each DUT test version
= Supports comparison of retrofitting improvement effects
Example of production line use
Save shipping inspection data
= Supports rechecking of performance data for troubleshooting post-shipping faults

Discover What's Possible™ Slide 26 /I n ri tsu
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Downlink

MX269022A-001
LTE-Advanced TDD Downlink
Measurement Software

Discover What's Possible™ Slide 27 /I n ri tsu
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Batch Measurement Function
®Batch Measurement Function

TE-TDD Downlink f
atch My it

One measurement supports modulation analysis for
all component carriers configuring carrier aggregation __ el
signals.

Measurement results, such as EVM and frequency } } } } } ]
errors for each band and component carriers, improves
the efficiency.

The LTE-Advanced Carrier Aggregation measurement
range varies as follows, depending on the Analysis
Bandwidth Extension option configuration.

- - : B —— i — r—
Using the 125-MHz analysis bandwidth hardware |

option (Opt-078) with the MS269xA/MS2830A enables —————
presetting of the carrier aggregation signal to measure et

up to three frequency bands (one band with MS2830A) and a total of five carrier components in one simple
operation.

Model LTE-Adwanced Carmier Aggregation Signal
i Analysis Bandwidth Extension | Mumber of Number of
Main frame Option Configuraticn Band Companent Carrier . . .
Opt 078/004" instalied 3 5 max_ (total of 3 bands) *1: MS269xA-078 Analysis Bandwidth Extension to 125 MHz
— - — — MS269xA-004 Analysis Bandwidth Extension t0125 MHz
Ms2aaxs | 0Pt 077 installed 3 i ;;r“‘t‘:;ﬁ"e”- *2: MS269xA-077 Analysis Bandwidth Extension to 62.5 MHz
- *3: MS2830A-078 Analysis Bandwidth Extension to125 MHz
Standard 3 3 max. (1 component *4: MS2830A-077 Analysis Bandwidth Extension to 62.5 MHz

carrier per band)
Opt. 078" installed 1 5 max.

3 max. (1 component
carrier per band)

3 max. (1 component
carrier per band)

Discover What's Possible™ Slide 28 /I n ri tsu
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*5: MS2830A-005 Analysis Bandwidth Extension to 31.25 MHz
MS2830A-009 Analysis Bandwidth Extension to 31.25 MHz
for Millimeter-wave

r - 3
MSZEI0A Opt. 077" installed 3

Opt. 005/002* installed 3




Batch Measurement Function
®Parameter setting (1/6)

Simply selecting from a pull-down menu without numeric values sets measurement parameters for the
carrier aggregation band and component carrier before measurement.

:
[Common Settings] sarcnsertings .

- Storage Mode: Off, Average, Average & MAX
- Storage Count: 2 to 9999 Storage Mode/Count [ orf
- Starting Subframe Number: 0 to 9 (Sets the analysis starting position.) utene sevinenal Lol
- Measurement Interval: 1 to (10 - Common Settings : Starting Subframe Number)
(Sets the analysis subframe length (Measurement Interval). Each measurement result is the value averaged at the interval set by this parameter.)

H Batch Settin
[ B an d Settl n g S] Common Settimggsa ‘Band @_?t__g_ifj_gﬁ__,loarrier Comparent Settings |
¥ Band #0 " Band #1 I” Band #2

- Measurement ltem: Band #0’ Band #1’ Band #2 Carrler Fraguency [ z140000000f= [ 1360000000 [ 1842500000
(When the MX269020A-001 is not installed, it is fixed to Band 0. o :Oﬁ - O'mﬁ :Oﬁ 710'005 :Oﬁ - O'mﬁ
When MS2830A and the wideband option (Opt.078) are installed to the Level Offeat [ore =] [off =] [ore =l
mainframe, this is fixed to Band 0.) st Vel : °-°°ﬁ : °-°° : °-°°ﬁ
_ Carrler Frequency Contiguous Mode Off E Off - Off | -

30 MHz to the upper limit of the main unit (When the wideband option (x78) is not installed)
100 MHz to the upper limit of the main unit (When MS269xA and the wideband option (Opt.078) are installed to the mainframe)
300 MHz to the upper limit of the main unit (When MS2830A and the wideband option (Opt.078) are installed to the mainframe)
- Input Level:
For Pre-Amp: On : (-80.00 + Offset Value) to (10.00 + Offset Value) dBm
For Pre-Amp: Off: (-60.00 + Offset Value) to (30.00 + Offset Value) dBm
- Pre-Amp: On, Off
- Level Offset: On, Off
- Offset Value: -99.99 to +99.99 dB
- Contiguous Mode: On, Off (When the MX269020A-001 and the wideband option (Opt.078) is not installed, it is fixed to Off.)
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Batch Measurement Function
®Parameter setting (2/6)

Commaon Settingsl Band Settings | Carrier Component Settings |
¥ CC #0 ~ cC # 7 CC #2  CC #3 7 CC #4 =]
Frequency Band [Band #0  ~||Band#0  x|[Band #1  x|[Band#1  x||Band #z2  -|
. . Freouensy Offset | ofz]| 19800000 ofz]| 19800000 o=
[Carrler Component Settlngs] Bandhwidth [20MHz =] [20MHz =] [20MHz =] [z0MHz =] [20MHz =]
- - Measurement ltem: CC#0 to #4 Test Madel [E-TM3n -] |E-TM3a x| [E-TMB x|[E=TMB1 | |E-TM3a -]
(1 component carrier per band for MS269xA with Opt-077, ~ Stertine Frame Tyee ook Eluntock  HfJuntoct  Elfuniock  funtock ]
standard MS269xA, or M2830A with Opt-077/005/009.) UooLertmen ' :E' :';” :EI :E' EE
- Frequency Band: Band#0 to #2 S =5 Fl[ss oI ES Fl[ss F[Es B
(Fixed to Band 0 for MS2830A with Opt-078.) Cell ID I 1| =] =] =] =
_ . Power Boosting |
Frequency Offset: . GRS | 0.000 [ | 0.000 | 0.000 [ | 0.000 [ | 0.000/[=
-50000000 + (Channel Bandwidth/2) to Number of Antenna Ports
50000000 - (Channel Bandwidth/2) Hz ORS 1 = = N o [
CSI-RS 1 = = = [ 1l
Resolution: 300kHz (Contiguous Mode: On) Antenna Port
1Hz (Contiguous Mode: Off) GRS | 0 | 0 | O | o | El=
(When the MX269020A-001 and the wideband option CSI-RS | (=) 15 | E=) [E=) B
(Opy.078) is not installed, it is fixed to 0 Hz.) PDSCH ModiatbnScheme [AUTO  [dlAuTo  Hlfauto  Hl|AuTo W JAuTO
Py ' : EVM Window Length [w =l [w = |w =llw I [
- Channel Bandwidth: 1.4/3/5/10/15/20MHz Ts I ‘SGEI ‘SGEI ‘E‘GEI ‘SGEI ‘SGE
] 136 136 2 136 E 136 136 E
- Test Model: Off/E-TM1.1/E-TM1.2/E-TM2/ Channel Estimation ¥ On/Off W On/Off ¥ On/Off ' On/Off F7 On/ Off
E'TMS 1/E'TM32/E'TM33 DwPTS I Exclude j | Exclude j IE)(E:|UdE j I Exclude j IExt:Iude j
- Synchronization Mode: Measurement Fllter Tyvre | Normal x| [Normal | [Normal x| [Normal | [Normal le
SS (Synchronization Signal) set |  cancer |

RS (Reference Signal)

(If SS is selected, the input signal includes Primary Synchronization Signal (P-SS) and Secondary Synchronization Signal (S-SS).)
- Reference Signal Mode: Auto, Using Cell ID
- Cell ID: 0to 503
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Batch Measurement Function
®Parameter setting (3/6)

[Carrier Component Settings]
- Easy Measurement of Test Model Signals -

E-TM1.1/E-TM1.2/E-TM2 / E-TM3.1/ E-TM3.2 / E-TM3.3

Test model signals defined in 3GPP TS 36.141 as test patterns for BTS Tx tests are easily measured by
selecting the test model name.

¥% LTE-TDD Downlink

Batch Settings
Cammon Settingsl Band Settings Carrier Companent Settings |

¥ CC #0 ¥ CC #
Freguency Band I Band #0 j I Band #0 j
Fraquency Offeet | of| 19800000 [
Easy measurement Bandwicth [20MHz =] [20MHz -
by selecting E-TM3.1 = |E-TM31 =
test model name Starting Frame Type L [UnLock 5]
UL=DL Configuration E-TM1 :2 | 3 E
Special SubF Configuration E-TM2 | 8 E
o
Syhnchronization Mode E—-TM3 2 oo j
Cell 1D E-TM3.3 | 1
Power Boosting
CRS | 0.000 [ | 0.000 =
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Batch Measurement Function

®Parameter setting (4/6)

% LTE-TDD Downlink 5]

Batch Settings

Common Settingsl Band Settings i Carrier Component Settings |

¥ CC #0 ¥ cC # W CC #2 ¥ CC #3 ¥ CC #4 [
Frequency Band [Band#0  ~[[Band#0  ~|[Band # ~||Band # NI
[Carrier Component Settings] Fraguency Offsat | o[ 19800000 & | o[ 19800000 & | o
Barhwidth [20MHz =] |20MHz | [20MHz =] |20MHz | [20MHz =l
- CRS Power Boosting: -20.000 to +20.000dB et ] [ETM31  =][ETM31  ~][ETM3a1  =][ETM31  <][ETM31 =]
- CRS Number of Antenna Ports: 1, 2,4 Sterne Frae T [Unlock  #][Unlock  |7][Unlock  |7][UnLock 7] [UnLock |5
- CSI-RS Number of Antenna Ports: 1, 2, 4, 8 UL-DL Configuration | Spd | = 3] 31| g=
- CRS Antenna Port: Special SubF Configuration 8 [ 8= 8 [ 8= 8 [
0 to CRS Number of Antenna Ports - 1 e hanatan Has ISS 1|:;”SS 1 QISS 1|:;”SS 1 élss 1|:;’
- CSI-RS Antenna Port: Power Baosting |
15 to CSI-RS Number of Antenna Ports+14 CRS | 0.000[ | 0.000[ | 0.000 [ | 0.000 | | 0.000 [
H . MNumker of Antenna Ports
- PDSCH Modulation Scheme: i 1 = Bk = 3 3
QPSK, 16QAM, 64QAM, AUTO slRs ] EiE Bl EiE ElE =]
- EVM Window Length: S mrre et
Ts:0to 142 CRS | o | o | o | o | O
W : 0 to 8 (Channel Bandwidth: 1.4MHz) CSI-RS | 15 | 15 | 15 | 15 | 155
0 to 17 (Channel Bandwidth: 3MHz) PDSCH Modulation Scheme [AUTO [l Jauro [l [ato  El[avro  [HJauro
0 to 35 (Channel Bandwidth: 5MHz) sy Lo Iw mélw — é Iw mélw — d Iw mé
0 to 71 (Channel Bandwidth: 10MHz) w | 136 | 136 | 136 | 136 | 136 =]
0 to 106 (Channel Bandwidth: 15MHz) Channel Estimatian % On/Off % On/Off % On/Off % On/Off ¥ On/Off
0Oto 142 (Channel Bandwidth: ZOMHZ) DwPTS IEchude j I Exclude lechude j I Exclude j IExc:Iude j
_ Channel EStimationZ On/oﬁ: Measurement Filter Tvpe |N|:|rma| j | No rmal leurmaI j | No rmal j |N|:|rma| j LI
- Measurement Filter Type: set | Cancel |

Normal (Use this when measuring single carrier signal.)

Narrow (Use this when measuring multi-carrier signal. This measures one carrier signal. )
(This can be set when Band Settings: Contiguous Mode is set to Off.)
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Batch Measurement Funct_ion

®Parameter setting (5/6)

[Carrier Component Settings]

- PBCH: On/Off
- PBCH Power Boosting: Auto, Manual
- PBCH Power Boosting: -20.000 to +20.000dB
- P-SS: On/Off
- P-SS Power Boosting:
- P-SS Power Boosting:
- S-SS: On/Off
- S-SS Power Boosting:
- S-SS Power Boosting:
- PDCCH: On/Off
- PDCCH Power Boosting: Auto, Manual
- PDCCH Power Boosting: -20.000 to +20.000dB
- PCFICH: On/Off
- PCFICH Power Boosting: Auto, Manual
- PCFICH Power Boosting: -20.000 to +20.000dB
- PHICH: On/Off
- PHICH Power Boosting: Auto, Manual
- PHICH Power Boosting: -20.000 to +20.000dB
- PDSCH Power Boosting: Auto, Manual
- PDSCH Power Boosting: -20.000 to +20.000dB
- PHICH Ng: 1/6, 1/2,1, 2
- PHICH Duration: Normal , Extended
- PDCCH Symbols: Auto, Manual

0 to 4 (Channel Bandwidth : 1.4 MHz)

Auto, Manual
-20.000 to +20.000dB

Auto, Manual
-20.000 to +20.000dB

PBECH [Z On/Off [Z On/Off 7 On/Off [# On/Off ¥ On/Off |
Power Boosting |Manua| j |Manua| j |Manua| j |Manua| j | Manual j
[ 0.000[ | 0.000[ | 0.000 | 0.000 | 0.000 /=
P-58 [F On/Off ¥ On/Off [F On/Off ¥ On/Off ¥ On/Off
Power Boosting I Manual j IManuaI j IManuaI j IManuaI j I Manual j
[ 0.000[ | 0000/ | 0.000/ | 0.000 | 0.000 =
5358 [F On/Off 7 On/Off 7 On/Off 7 On/Off ¥ On/Off
Pawer Boosting |Manua| j |Manua| j |Manua| j |Manua| j | Manual j
[ 0.000 ] | 0.000 [ | 0.000 = | 0.000 & | 0.000 =
PDCCH [Z On/Off [Z On/Off 7 On/Off [# On/Off ¥ On/Off
Power Boosting |Manua| j |Manua| j |Manua| j |Manua| j | Manual j
[ 1195 | 1195 | 1195 | 1195 | 1195
PCFICH [F On/Off ¥ On/Off [F On/Off ¥ On/Off ¥ On/Off
Power Boosting I Manual j IManuaI j IManuaI j IManuaI j I Manual j
[ 0.000[ | 0000/ | 0.000/ | 0.000 | 0.000 =
PHICH [F On/Off 7 On/Off 7 On/Off 7 On/Off ¥ On/Off
Pawer Boosting |Manua| j |Manua| j |Manua| j |Manua| j | Manual j
[ 0.000 ] | 0.000 [ | 0.000 = | 0.000 & | 0.000 =
POSCH
Power Boosting |Manua| j |Manua| j |Manua| j |Manua| j | Manual j
0.000/[= 0.000/|= 0.000/= 0.000= 0.000/[=
PHICH Mg 1/6 xl|1/6 =lj1/6 Tlj1/6 Tl|1/6 | -
PHICH Duration I Normal j INormaI j INormaI j INDrmaI j I Normal j
FDCCH Symhbols I Manual j IManuaI j IManuaI j IManuaI j I Manual j
Subframe 1 and & I 1|:” 1|:” 1|:” 1|:” 1|j|:
Others | a= a=] a=] H H
PDCCH Mapping IEasy j I Easy j I Easy j I Easy j | Easy j
PDCCH Format |1 = I = = =
Number of PDCGHs | 100 | 10 | 10 | 10| 10
CEI-RS [T On/Off [T On/Off [T On/Off [T On/Off [T On/Off
Gonfiguration | o | o | o | o | o
Periodicity T |5 =lls MIB EIB =[5 =
Subframe Offset Delta [ o] o | o= | o | o 7
Set | Cancel

0 to 3 (Channel Bandwidth : other than 1.4 MHz)
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Batch Measurement Funct_ion

®Parameter setting (6/6)
[Carrier Component Settings]

- PDCCH Mapping:
Sets mapping of PDCCH and NIL (dummy PDCCH) to the
control channel elements (CCES).

Auto: Automatically evaluates and measures PDCCH and NIL

Full: Performs measurement assuming that only PDCCHs are
mapped (no NIL). Even if REG is a value smaller than the
CCE unit, measurement is performed assuming that
PDCCHSs are mapped.

Easy. Performs measurement for all subframes according to the
PDCCH mapping that is determined by the PDCCH Format
and Number of PDCCHs parameters. Measurement is
performed assuming that PDCCHSs are mapped sequentially
from the first CCE for the number specified by Number of
PDCCHs in the unit specified by PDCCH Format.

- PDCCH Format: Oto 3
(This setting applies if CC Settings:PDCCH Mapping is set to Easy.)

- Number of PDCCHs: 1 to 88
(This setting applies if CCSettings: PDCCH Mapping is set to Easy.)

- CSI-RS: On/Off
- CSI-RS Configuration:
0 to 4 (CSI-RS Number of Antenna Ports :8)
0 to 9 (CSI-RS Number of Antenna Ports :4)
0 to 19 (CSI-RS Number of Antenna Ports :2)
0 to 19 (CSI-RS Number of Antenna Ports :1)
- CSI-RS Periodicity T: 5, 10
- CSI-RS Subframe Offset:
0 to 9 (CSI-RS Periodicity T: 10)
0 to 4 (CSI-RS Periodicity T: 5)

PBECH [Z On/Off [Z On/Off 7 On/Off [# On/Off ¥ On/Off |
Power Boosting |Manua| j |Manua| j |Manua| j |Manua| j | Manual j
[ 0.000[ | 0.000[ | 0.000 | 0.000 | 0.000 /=
P-58 [F On/Off ¥ On/Off [F On/Off ¥ On/Off ¥ On/Off
Power Boosting I Manual j IManuaI j IManuaI j IManuaI j I Manual j
[ 0.000[ | 0000/ | 0.000/ | 0.000 | 0.000 =
5358 [F On/Off 7 On/Off 7 On/Off 7 On/Off ¥ On/Off
Pawer Boosting |Manua| j |Manua| j |Manua| j |Manua| j | Manual j
[ 0.000 ] | 0.000 [ | 0.000 = | 0.000 & | 0.000 =
PDCCH [Z On/Off [Z On/Off 7 On/Off [# On/Off ¥ On/Off
Power Boosting |Manua| j |Manua| j |Manua| j |Manua| j | Manual j
[ 1195 | 1195 | 1195 | 1195 | 1195
PCFICH [F On/Off ¥ On/Off [F On/Off ¥ On/Off ¥ On/Off
Power Boosting I Manual j IManuaI j IManuaI j IManuaI j I Manual j
[ 0.000[ | 0000/ | 0.000/ | 0.000 | 0.000 =
PHICH [F On/Off 7 On/Off 7 On/Off 7 On/Off ¥ On/Off
Pawer Boosting |Manua| j |Manua| j |Manua| j |Manua| j | Manual j
[ 0.000 ] | 0.000 [ | 0.000 = | 0.000 & | 0.000 =
POSCH
Power Boosting |Manua| j |Manua| j |Manua| j |Manua| j | Manual j
0.000/[= 0.000/|= 0.000/= 0.000= 0.000/[=
PHICH Mg 1/6 xl|1/6 =lj1/6 Tlj1/6 Tl|1/6 -
PHICH Duration I Normal j INormaI j INormaI j INDrmaI j I Normal j
FDCCH Symhbols I Manual j IManuaI j IManuaI j IManuaI j I Manual j
Subframe 1 and & I 1|:” 1|:” 1|:” 1|:” 1|j|:
Others | a= a=] a=] H H
PDCCH Mapping IEasy j I Easy j I Easy j I Easy j | Easy j
PDCCH Format |1 = I = = =
Number of PDCGHs | 100 | 10 | 10 | 10| 10
CEI-RS [T On/Off [T On/Off [T On/Off [T On/Off [T On/Off
Gonfiguration | o | o | o | o | o
Periodicity T |5 =lls MIB EIB =[5 =
Subframe Offset Delta [ o] o | o= | o | o 7
Set | Cancel
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Batch Measurement Function
®Batch Measurement Result Display (1/3)

Measurement results, such as EVM and frequency errors for each band and component carriers, are
displayed at one time.

Choosing Average & Max displays average and maximum values on same screen. This is useful for
evaluating DUT dispersion.

A1 MS2692A

5 LTI DD Downlnk.
Batch Meassurement

Batch Settings

B an d i:::lt Average & Max 10 1
VA U M N —

S B
Result

Modulation Analysis

Component

Carrier

Measurement |

Result

-21.01 /  -21.00 -2217 /5 2217 -2028/ 2028 -21.79 /4 -2179 -1543F/ 1543
-51.79/ -51.79 -5295/ -5294 -51.06 / -51.06 -5258 f -52.57 -46.21 /  -46.21

2094/ -2094 2215/ -2215 -2028/ -20.28 -21.35F -21.75 -1541 7 -1541

Ref.Ext Pre-Amp Off
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Batch Measurement Function
®Batch Measurement Result Display (2/3)

Band Measurement Result Display

- Band: Band #0 to #2
- Frequency Error: Displays the average frequency error of the CC included in Band.
- PDSCH EVM: Displays the average PDSCH EVM of the CC included in Band.

- Band Power: Displays the RF level of the Band.

When the wideband option (Opt.078) is not installed, no measurement results are displayed.
When the wideband option (Opt.078) is installed, the measurement result of 125 MHz bandwidth is displayed.

- RS Power: Displays the average RS power value of the CC included in Band.
- OSTP: Displays the average OSTP of the CC included in Band.

Average & Max 1071 10

Genter Freq [MHz] 149590

2] m | A
52158
g =
@ =

Storage Gount
Modulation Analysis
Freq. Error [Hz]
PDSCH EVM [X]
Band Power [dBm]

RS Power [dBm]
OS5TP [dBm]

ola
=N
== [ &M

Average Value Maximum Value
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Batch Measurement Function
®Batch Measurement Result Display (3/3)

Component Carrier Measurement Result Display
- Frequency Error: Displays the average frequency error of the CC.

- PDSCH EVM: Displays the average PDSCH EVM of the CC.

- CC Power: Displays the average RF level of the CC.

- RS Power: Displays the RS power value of the CC.

- OSTP: Displays the OSTP of the CC

__——

Fr»~:| Offzet[MHz] [0.00
012 f 0.33 0.23 0.40 0.08 f 0.45
B 0.41 f o.41 0.46 f 047 0.27f 027

-2217 -20.28 f -20.28 21395 -21.79 -1543/ -1543
—5h294 -51.06 F -51.06 -5258F 52487 -46.21F -4621

. -2028F -20.28 2198 -21.75 -1541 /7 -1541

Average Value Maximum Value
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MX269910A LTE TDD IQproducer
MX269910A-001 LTE-Advanced TDD Option
(MS269xA/MS2830A for Vector Signal Generator option)

Please see the product introduction of MX269910A LTE TDD IQproducer.
http://www.anritsu.com/en-us/downloads/product-introductions/product-introduction/DWL8462.aspx
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LTE TDD IQproducer

The MX269910A LTE TDD IQproducer is PC application software with a GUI for generating

waveform patterns in compliance with the LTE TDD specifications in the 3GPP TS 36.211,
TS 36.212, and TS 36.213 standards.

Installing the MX269910A-001* LTE-Advanced TDD option supports output of signals in
compliance with the LTE-Advanced TDD standards. *: Requires MX269910A

It runs on both the MS269xA/MS2830A Windows XP OS and on the external PC.

LTE TDD IQproducer LTE TDD IQproducer

¢ A @

BB oM
— T T

Create

ll Create —
Waveform [y

& \\Vaveform

ID. l@

Transfer

HDD

RF Output
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LTE TDD IQproducer — Display Configuration

Excellent operability supports easy waveform generation

[ LTE TDD 1Qproducer for MS260x

- Synchronization signals

- Subframe #0(Downlink)
- PCFICH

- PDCCH #0

.. PDSCH #0

- Subframe #1(Special)

I{&’ Frame Structuyl

Common settings
(PHY, FFT size, Band

File Edit Easy Setup Transfer Setting Simulation
(s (DR AL n g Cligning} m RI
o Byl N A A U . Fasy Setup
i [=-Common Common | | | Downlink |
. Pattern Setting System LTE PHICH duration MNormal
E‘m Test Model OFF Mg /6
. Reference signal ;“ '.;C'ce /
umber g
- PBCH
oo Parameters for

Channel details ]
=N SR

- PCFICH
-~ PDCCH #0

width, etc.)

Tree structure display
(Down/Up Link,
Channels, etc.)

S ubfrarme #7

waveform

Displays Frame Structure, FFT, Time
Domain, CCDF for generated
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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

® |ndia

Anritsu India Private Limited

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

Fax: +91-80-4058-1301

® Singapore

Anritsu Pte. Ltd.

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

Phone: +65-6282-2400

Fax: +65-6282-2533

® 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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