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LTE FDD Measurement Solution

3GPP LTE Transmitter Measurement

MX269020A LTE Downlink Measurement Software
MX269020A-001 LTE-Advanced FDD Downlink Measurement Software
MX269021A LTE Uplink Measurement Software

The MX269020A/21A support measurement
of RF Tx characteristics of 3GPP LTE (Long
Term Evolution) downlink (FDD) and uplink
(FDD) signals.

The MX269020A-001 is an option for the
MX269020A to measure the RF Tx
characteristics of LTE-Advanced downlink
(FDD) signals.  (Requires MX269020A)

MS269xA/MS2830A Signal Analyzer series
supports various transmission evaluations,
including modulation analysis.

Discover What's Possible™
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LTE FDD Measurement Solution

3GPP LTE Receiver Measurement

MS269xA/MS2830A for Vector Signal Generator Option
MX269908A LTE IQproducer™
MX269908A-001 LTE-Advanced FDD Option

—— - The MX269908A LTE IQproducer is PC application software with
R . a GUI for generating waveform patterns in compliance with the
mm omm LTE FDD specifications in the 3GPP TS 36.211, TS 36.212, and
T e TS 36.213 standards.
—_— The generated waveform patterns can be output from the Vector

Signal Generator option for MS269xA/MS2830A.

Installing the MX269908A-001 LTE-Advanced FDD option
- supports output of signals in compliance with the LTE-Advanced
= | FDD standards. (Requires MX269020A)

Discover What's Possible™
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MX269020A Downlink
LTE Downlink Measurement Software

MX269021A Uplink
LTE Uplink Measurement Software

Discover What's Possible™ Slide 4 /l n ri tsu
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Measurement Functions (1/3)

® Text Display YT
Carrier Freq. 2110000 000 Hz Input Level -10.00 dBm
_Freq uen Cy Error Test Model . ETM3A  ATT 10 dB
Channel Bandwidth 20MHz
-Output Power Resut —
p Sh::::rier 1 7 Frequency Error 0.43 Hz
0.000
- EVM (Peak/I’ m S) ::;::; I el . Output Power -13.99 Zgﬁ
. . POSCH Mean Power -13.99 dBm
-Origin Offset | oz EVilpeat) 2505
H H . Q 0.45961 Symbol _Number 92
-Timing Offset (External Trigger) suscarrer Number
9 99 ot .
Frame 0
- - EVM vs Subcarrier
. CO n S t eI I at I O n DI S p I ay MKR(RMSIPeak) Subcarrier

-Constellation

® Graphical Display
-EVM vs Subcarrier Frame :A I
-EVM vs Symbol o
-Spectral Flatness

-Power vs Resource Block ‘Downlink -Time Based EVM Uplink
-EVM vs Resource Block pownlink -EVM vs Demod-Symbol =~ Uplink
-RE Map pownlink -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 ®©ownlink
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.

Summary Test Model Summary

A MS2830A (o]

2110000 000 Hz Input Level -10.00 dBm
E-TM3.1 ATT 4dB

Input Leve -10.00 dBm
4dB

10MHz EVMyvs Subcarrier idth

Result Page Number =

PDSCH EVM (rms) enn s Frequency Error 081 Hz EVM va Symbol Frequency Error o z Output Power
QPSK % 0.000 ppm 0000 -11.00 dBm
16QAM

-11.00 dBm
64QAM

-11.00 dBm

Total EVM {rms)
Total EVM (peak)
058 % Spectral Flatness Test Model Summary
QPsSK e il B otal eal 234 %
16QAM - = umber 134
64QAM 898 % 184 1 13 ubcarrier Number 535

RS Power 38770 dBm rigin Offsef 5480 dB
osTP 40.937 dBm

PageNo. 2

Ers [d

PREIErs [dB]
Power vs RB PCFICH
03 0.005

Summary

EVM RB
Page No. 11 e

AvgEVM Max EVM (peak) Symbol Clock Error
EVM I Subcarrier | Symbol | Ava Power SRy

[Rs [ 051 % | 166 % [ 26 | 1a| Sormoamm|| '™
[Pss | o1 % | 121 % [ 06 | | oooias ||/aimbalen

1Q Quad Ei Test Model
Summary
[Fericr | 087w | 155 % [ 308 | 14| oootas ||caip T
[PHiCH | 050 % | 115 % | 15 | 5| 0004 ds || NumerPoCCH Symbals
RS
DISC OV £ Pre-Amp Off e
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Measurement Functions (3/3)

Channel Power*!

Occupied Bandwidth

Adjacent Channel
Leakage Power*2

LTE TOD Downlink

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, JAPAN,
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 (10 max.). Choosing Average & Max displays average and
maximum values on same screen. This is useful for evaluating DUT dispersion.

Measurement Results (text)
Average & Max 107110
AvglMax
Frequency Error 024 | 217 Hz
0.000 | 0.001 ppm
Output Power “11.23 | -11.23 dBm
Mean Power -11.24 | -11.23 dBm

Total EVM (rms) 026 | 0.26 %
Total EVM (peak) 103 | 1.17 %
Symbol Number 13
Subcarrier Number 575
Origin Offset 54.66 | 54.50 dB

Discover What's Possible™ Slide 8 /I n ri tsu
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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

Resource
Element Number

Subcarrier
Symbol

Subframe
Number

Resource Block
Number

| 0.46148
Q 0.15419

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

EVM vs Subcarrier

EVM vs Symbol

MKR EVM (rms | peak) 024 %1 071 %

Symbol 1

Discover What's Possible™
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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 EVM (rms [ peak) 024% 1 071 %
Symbol

Symbol

Discover What's Possible™
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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
subcatrriers.

Amplitude display

Phase display

Spectral Flatness (Amplitude vs Subcarrier) Spectral Flatness(Phase vs Subcarrier)

MKR  Subcarrier 24 (4140kHz)  Amplitude MKR  Subcarrier

24 (4140kHz)  Phase

Spectral Flatness (Difference Amplitude vs Subcarrier) Spectral Flatness(Group Delay vs Subcarrier)

MKR  Subcarrier 24 (4140kHz)  Difference Amplitude 0.00 dB MKR  Subcarrier

24 (4140kHz)  Group Delay

-1.33 degree

Discover What's Possible™
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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 Subframe 0 PDSCH Modulation 16QAM
Resource Block 14 PDSCH Power 2427 dB -36.602 dBm

PDSCH EVM (rms | peak) 021 % [ 1.07 %
PDSCH Power [dB]

Resource Block

*RB time axis in subframe units

Discover What's Possible™ Slide 13 /I n ri tsu
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Measurement Functions/ Downlink
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 Subframe 0] PDSCH Modulation 16QAM
Resource Block 14 PDSCH Power 2427 dB -36.601 dBm
PDSCH EVM (rms | peak) 020 % | 0.98 %

Subframe

45
Resource Block

Subframe

Resource Block

*RB time axis in subframe units

Discover What's Possible™ Slide 14 /I n ri tsu
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Measurement Functions/
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.

Downlink

EVM vs RB

EVM vs RB

MKR Subframe 0 PDSCH Modulation 16QAM
Resource Block 14 PDSCH Power 2427 dB -36.600 dBm
PDSCH EVM (rms | peak) 020% | 115 %

PDSCH EVM [%]

*RB time axis in subframe units

Slide 15 /II'II'ilZSU
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Measurement Functions/ Downlink
Graph Display (RE MAP)

Displays physical channel in resource block (RB) and resource element (RE). The
constellation for each RE and EVM result can be confirmed at the graphical display,
supporting intuitive recognition of channel performance.

RE Constellation Display
RE Map MKR

SS/PBCH Inc

RB -m Subcarrier Subcarrier 16

i

Symbol

Physical Channel
PusSCd

' 0.70826
Q 070637

RE Physical Channel, EVM Display
e MKR Subframe 0  Subcarrier

Symbol RB 1  Symbol
Physical Channel

EVM

RB Enlarged Display

Discover What's Possible™ Slide 16 /I n ri tsu
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Measurement Functions/ Usilinls
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 % I 0.69 %

Discover What's Possible™ Slide 17 /I n ri tsu
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Measurement Functions/ Uplink
Graph Display (EVM vs Demod-Symbol)

Displays PUSCH EVM of demodulated symbol for up to 10 subframes for specified symbols
or specified segments as graph.

EVM vs Demod-Symbol

EVM vs Demod-Symbol
MKR(RMSIPeak) Demod-Symbol 0 EVM 028% I 066 %

Discover What's Possible™ Slide 18 /I n ri tsu
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Measurement Functions/
Graph Display (In-Band Emission)

Measures In-Band Emission per resource block at each Tx band spurious, carrier leak and

image. Displays power (RMS/Max./Min.) per resource block as well as subcarrier for easy
understanding of in-band spurious.

Uplink

Min.

In Band Emission
MKR(RMSIPeak) Subcarrier 20 £56.87 1/ £5.741 -68.40
1 63.15/ /

-5R00

- _= [T - o == . =T _ _='-:-=-_'._- e ame_ = - =T = I -
-..r_-‘i.___-a;__—___}_ i g B R T _‘.:?:,,-'d:_"r:"' e _=_==""- el o -

Allocated RB Carrier Leak

Discover What's Possible™
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Measurement Functions/Summary Display (1/2)

Downlink _
EVM/Power of Each Channel Carrier req. 2110000000 Hz  InputLevel 10,00 dBm
Test Model ETM3A  ATT 4dB
Sym b O I CI O C k Er r O r Channel Bandwidth 10MHz EVMvs Subcarrier
IQ Skew/ IQ Imbalance/ IQ Quad Error Resul

PDSCH EVM (rms) F E 081 H
cell ID ot " FT -
-0 Output Power -11.00 dBm
Numbel’ Of PDCCH Sym bOIS 64QAM 059 % Mean Power 11.00 dBm
PDSCH EVM (peak) / Subcarrier | Symbol Total EVM (rms) 0.58 % Spectral Flatness
TO t a-l EV M QPSK % == ** | Total EVM (peak) 2.34 %

PDSCH (ALL/QPSK/16QAM/64QAM) EVM saon aseoh 1041 13|  Subcariorhumber s

Origin Offset 5480 dB

RS/SS/P-SS/S-SS EVM e s S
PBCH/PCFICH/PHICH EVM | ...

Channel Summary
power vs ot
(rms) ubcarrier | Symbo .000 ppm
Power vs Slot [ o5t %[ 1& %[ [ul srman AN

RS power vs Subframe S5 os |0 % | o] 75| omoven | ' Tort Modo
OFIZl)OM Symbol Tx Power vs Subframe oot Tom w e Dl nl wma | 0T meo (R

y PG | 050 5 | 113 % |1 | 56 | 0004 55 ] | NumofPOCCH Symbols
- - [Focci [ oss s | 206 | G [ 14| roooep |
Channel Power (RS/P-SS/S-SS/PBCH/

PCFICH/PHICH/PDCCH) L e
Channel Power / RS (P-SS/S-SS/PBCH/
PCFICH/PHICH/PDCCH) PageNo. 2/

EVM I Subcarrier / Symbol
Total EVM High <Final rms 058 %
peak 234 % 535 | 134
EVM Low rms 057 %
peak 246 % 535/ 134
PDSCHALL EVM High <Final rms 0.59 %
peak 898 % 184 | 13
EVM Low rms 058 %
peak 8.16 % 47 1 114
EVM High <Final rms 051 %
peak 1656% 2351 14 Page Number
EVM Low rms [
peak 173% 397 | 56

VVVVVVYVYVVVYYYVYY

A\

Pre-Amp Off

Discover What's Possible™ Slide 20 /I n ri tsu
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Measurement Functions/Summary Display (2/2)

Uplink

> Total EVM (Ti m e B aS ed) VARSPEEVNY 3GLTE Uplink

Carrier Freq. 1920 000 000 Hz Input Leve Page Number = jger External

P USCH Q PS K EVM (TI m e B aS ed) Modulation AUTO ATT 4 dB De 4 0.000 ps

Channel Bandwidth 10MHz Target Ch PUSCH

PUSCH 16QAM EVM (Time Based) R — B TR

AvglMax
PUSCH EVM (rms) Frequency Error 0771 1.96 Hz

PUSCH 64QAM EVM (Time Based) apsk 0000/ 0001 ppm

16QAM

B ol o coparon 13 e 11
Total EVM (Frequency Based) PUSCHEVM (peak) Demod-Symbol 1 Symbol g
PUSCH ALL EVM leaam Loz % 251 13 EVMipeak) 102/ 1.22%
. Symbol Number 13
DMRS EVM (rms) ¥
rtT;I 0.24 % Origir?z)n;::tsymbm NL};:.J:;'I -54.7@225
PUSCH Q PSK EVM DMRS EVM (peak) | Subcarrier [ Symbol Time Offset 100/  10.0ns
100/ 1.00 % 300 1 87
PUSCH 16QAM EVM : s—
AvglMax EVM I Subcarrier / Symbol
P U SC H 64QAM EVM PUSCH QPSK EVM EVM Final rrg:k ;
EVM High Ems 1
RS EVM EVM Low F:é: i
eal
PUSCH 16QAMEVM  EVM Final ]
Power vs Slot v B 0% 291 54
EVM Low r'?:l:k ; 291 54 Page Number
Frequency Error vs Slot [HZ] Pesk 0.6 001 &

4

Frequency Error vs Slot [ppm] e
Origin Offset vs Slot Summary
In-Band Emisssion Powsrvesiot

Spectral Flatness 22 o

Page No. 61 11

YVVV VYV VYV VYV VYYVYYVY

7
-11.02/  -11.02 dBm
[Slet 9] -11.087 -11.08 dBm |

Pre-Amp Off

Discover What's Possible™ Slide 21 /I n ri tsu
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Measurement Functions/Test Model Summary

Downlink

» 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

A1 MS28304

Carrier Freq. 2110000000 Hz Input Level

Test Model E-TM3.1 ATT

Channel Bandwidth 10MHz
Result

Frequency Error 0.81 Hz

0.000 ppm
Total EVM (rms) 0.58 %
Total EVM (peak) 2.34 %
Test Model Summary

Ref.Ext Pre-Amp Off

-10.00 dBm
4 dB

Output Power -11.00 dBm
Mean Power -11.00 dBm

EVMvs Subcarrier

EVM vs Symbol

Test Model Summary

Spectral Flatness

Power vs RB

EVM vs RB

Summary

Test Model

Summary

EPREIErs [dB.

Downlink

[S§S ___ [PBCH PCFICH PHICH group [PDCCH REG Storage

0.004
0.005

1.067
1.065
1.070
1.063
1.074
1.064
1.063
1.068
1.065

Discover What's Possible™
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Measurement Functions/MIMO Summary oewniink

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.

RS EVM

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 MS2830A
£2 3GLTE Downlink

Carrier Freq. 2110 000 000 Hz Input Level -10.00 dBm MIMO Summary

Modulation AUTO ATT 4dB

Channel Bandwidth 10MHz Reference Signal
Result Average & Max

TxO IRx Tx1/Rx Tx2 I Rx Tx3/Rx

>

000dB [ fdB [ dB | Channel Bandwidth
RS EVM (rms) 022 % ——— e
RS Timing Offset -m N

Detail Settings

Active Antenna
Threshold
-10.0dB
Ref Ext Pre-Amp Off

Discover What's Possible™
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Auto Measurement Function (DMRS Parameters )

Uplink
Inputting broadcast and control information automatically calculates and sets physical layer
parameters for DMRS (DeModulation Reference Signal) pattern generation.

Input following

four parameters
LT 3GLTE Uplink T

Automatic setting of 60 physical layer parameters

DMRS Parameters fto
Base Sequence Number
Cell ID Sloto o slot10 [0 E
Sot1 [0 Slot 11 [0 : !
Sot2 0 stz o
0 Aut Slt3 0 Slot 13 0
Slot 4 0 Slot 14 ,0_ Sequence Group Number
CaICUIa Slota |0 Slot 15 |0 Sot0 [ [ Slt10 [0 =L
n_DMRS_2 Slot6 |0 Slot 16 [0 Slot1 o B Sht11 o Feeic i ——
Slot 710 Slet 17 10 Slot2 |0 Slot12 10 [ Gyclic ShiftIndex
0 Slot8 [0 Slot 18 [0 Slotd |0 Skt 13 |0 T
Slot9 [0 Slot 19 [0 Slot 4 [0 Slot 14 [0 soro I Ff Sbtio
Slot5 0 St 15 [0 2:“; ;0 : z:“:; 2
| Gancel Slot6 [0 Slot 16 [0 o o
n_DMRS_1 slot7 o Slot 17 10 Slot3 [0 Slot 13 |2
f o m I Slot4 [10 Slot 14 [4
s I Slot5 2 Slot 15 [10
/ Slot6 9 Slot 16 [8
P 4 Sot7 [8 St 17 P
/ - Set Cancel
, - St8 [0 St 18 P
Delta SS Slot9 | Slot 19 P
/ -
P e el R Rl >
0 . Set Cancel
20 Slots x 3 Physical Layer Parameter

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

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

- _
Carrier Freg. 2000000000 Hz  Input Level -10.00 dBm Exz 3GLTE Dovwnlik

Test Model
Test Model E-TM3.1 ATT 4 dB

Channel Bandwidth 20MHz
Result

MKR Q
Subcarrier Frequency Error 0.04 Hz

o 0.000 ppm
Symbol Number Output Power -11.19 dBm
10 Mean Power -11.19 dBm

EVM(rms) 031 %

0.15212 I ' R
EVM(peak) 1.06 %
-1.08161 Symbol Number 52
Subcarrier Number 1028 Easy measureme nt
Origin Offset 55.67 dB

> by selecting
EVM vs Subcarrier ~ _ teSt mOdeI name
MKR(RMSIPeak) Subcarrier 0 EVM 029% | 064 %

T S L S e o
om | T IR LR e I )

1] 120

Ref.Int Pre-Amp Off

Discover What's Possible™

Slide 25 /II'II'itSU

MS269xA_LTE-E-L-1



Detail Setting Screen

Detailed parameters, such as channel estimation ON/OFF and pseudorandom sequence
specification, recommended in 3GPP TS36.211, can be set.

ARIRPEEN 3GLTE Downlink

Carrier F 2 3GLTE Downlink

[ |2 3GLTE Downlink

tail Settnes

AP Test Model - On/Off Power Boosting
Restore
PUEMLEL Sy nchronization Mode FETH o IManuaI j I 0.000 IZ’ e
Resuit Synchronization Signal =l P-55 F  |[Manual -| | 0.000F]dB
MKR Reference Signal Mode m s _ IManuaI j I O'OOOIﬁ e
O cauency Shif = PDCCH P  |Menual || 1.065FdB
smvor TR A PCGFICH F  |[Manual ~| [ 0.000fdB
Physical | PHICH ¥ IManuaI j I 0.000 Ij dB
Reference SignalPower Boosting | 0.000E{dB  PDSCH [Aacte =] [ 0000 dB
Number of Antenna Ports m PHICH Mg m
CII j Antenna Port IO_E PHICGH Duration m
Number of PDGGH Symbols [Aute -] [ [H
EiMi=) Pseudo—Random Sequence PDCGH Mapping lﬁ
MKF TS36 211 V8 3 0(2008-05) PDGCH Format |
Number of PDCCHs |5 |5
E\lm: ¥ Channel Estimation PDSCH EVM Calculation
Moving Average Filter ITE IGPP j
Virtual Resource Block Type lm - Set
Measurement Filter Type Normal E
[ Extended Freq Lock Range
Set | Cancel | Cancel
FE RS FIE=AITI I \'

Supports new/old
pseudorandom sequence

TS36.211(V8.2.0)

Discover What's Possible™

_TS36.211(v8.3.0)

Selecting Test Model Name
measures Test Model signals

Supports
Localized/Distributed virtual
resource block type

)
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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

:__________E_\_/_I\_/!_\{\_/i_rld_p_\{v__(Er_l_a_ll_)_/?_i_s__r_gp_g_e_)__éﬁ—__; Measurement result: Bad

o ' (Include other symbols of multi-path)
| EVM Window (analysis range)éﬁ—Measurement result: Not Good

__________________________________________________

Change . (Include Ramp)
FFT Timing

EVM Window (analysis range)< 1—Measurement result: Good
i (Exclude other symbols and Ramp)

Discover What's Possible™
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Replay Function for Troubleshooting Faults

Up to 200 frames of LTE signals can be captured as a file for replay by the LTE measurement
software to perform analyses, such as EVM measurement.

Capture up to 200 [Analyze offline by reading files.
frames seamlessly.

LTE o

i
0ja

]
]

o
0|0

=

@

13999

DUT |

lccooooooa-
i Ygsnae

O PEEES

Jewe® 80 0

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™
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Downlink

MX269020A-001
LTE-Advanced FDD Downlink
Measurement Software

Discover What's Possible™ Slide 29 /I n ri tsu
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Batch Measurement Function
®Batch Measurement Function

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

Result

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.

7
US|_ng the 125—I\/IHz_ analysis bandwidth hardware ==
option (Opt-078) with the MS269xA/MS2830A enables ————

presetting of the carrier aggregation signal to measure |KEE Ly

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

Model LTE-Advanced Camer Aggregation Signal
Main frame Analysis Bandwidth Extension | Number of Mumber of
) Option Configuration Band Component Carrier
Qpt. 078/004™ installed 3 5 max. (total of 3 bands)
Ms26axa | OPt 0777 installed 3 i,r?n?{ex{ ééfﬁ;&pﬁnem *1: MS269xA-078 Analysis Bandwidth Extension to 125 MHz
3 max. (1 component MS269xA-004 Analysis Bandwidth Extension to125 MHz
Standard 3 carrier per band) *2: MS269xA-077 Analysis Bandwidth Extension to 62.5 MHz
Opt. 0787 installed 1 5 max. *3: MS2830A-078 Analysis Bandwidth Extension t0125 MHz
. 3 max_(1 component *4: MS2830A-077 Analysis Bandwidth Extension to 62.5 MHz
ms283pa | OPt 077 installed 3 carrier per band) *5: MS2830A-005 Analysis Bandwidth Extension to 31.25 MHz
” MS2830A-009 Analysis Bandwidth Extension to 31.25 MHz
Opt. 005/009% installed 3 iarr”nf:r' ééfg;‘l‘fd{)’”e”t for Milimeter-mave.
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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] Eaic

’__Q_'{!'!]_T_U_'E il | Band Settings I Carrier Component Settings I

- Storage Mode: Off, Average, Average & MAX
- Storage Count: 2 to 9999 e akigent : =T =/ . 1ok
- Starting Subframe Number: 0 to 9 (Sets the analysis starting position.
- 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.)

Batch Settings
[B an d Settl n g S] Common Settings Band Settings |Carrier Component Settingal
¥ Band #0 " Band #1 " Band #2

. Carrier Freduency | 2110000000 [=] | 1960000000 [~ | 1842500000 [
- Measurement Item: Band #0, Band #1, Band #2 ot Lover | oo | oo | —oo0E]
(When the MX269020A-001 is not installed, it is fixed to Band 0. Pre-Armp [of =] [off = [of =
When MS2830A and the wideband option (Opt.078) are installed to the Leve| Offset Off ~| [or = |or =
mainframe, this is fixed to Band 0.) Cffset Value O-Ooﬁ °'°°|j’ O'OUﬁ
. Contiguous Made On | |On | |On >

- Carrier Frequency: i ! ' '

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)

[Carrier Component Settings]
- - Measurement Item: CC#0 to #4

(1 component carrier per band for MS269xA with Opt-077,
standard MS269xA, or M2830A with Opt-077/005/009.)

- Frequency Band: Band#0 to #2
(Fixed to Band 0 for MS2830A with Opt-078.)

- Frequency Offset:
-50000000 + (Channel Bandwidth/2) to
50000000 - (Channel Bandwidth/2) Hz

Resolution: 300kHz (Contiguous Mode: On)
1Hz (Contiguous Mode: Off)

(When the MX269020A-001 and the wideband option
(Opy.078) is not installed, it is fixed to 0 Hz.)

- Channel Bandwidth: 1.4/3/5/10/15/20MHz
- Test Model: Off/E-TM1.1/E-TM1.2/E-TM2/
E-TM3.1/E-TM3.2/E-TM3.3
- Synchronization Mode:
SS (Synchronization Signal)
RS (Reference Signal)

& 3GLTE Downlink | x|

Batch Settings

Comman Settings | Band Settings {Carrier Compnent Settings |

I CC #0 ¥ GG #1 ¥ CC #2 ¥ CC #3 ¥ CC #4 =
Frequenay Band |Band#0  ~||Band#0  ~||Band#1  ~||Band#1  ~||Band #2 -]
Frequency Offset | o | 19800000 | 0| 19800000 [ | o
Bandwidth | 20MHz x| [20MHz x| |20MHz =] |20MHz x| [20MHz =l
Test Madel JE-TM3a | |E-TM31 f||E-TM31 -||E-TM3A -|[E-TM31 -
Synchronization Mode |ss =l |[ss =l[ss El[ss =l |[ss |
Reference Signal Maode |Aut|:| j IAutu j IAutu j IAutu j IAutu j
Cell ID | Q= g=) 0| g= f=
Power Boosting
GRS | 0.000/1 | 0.000/1 0.000/1 | 0.000[ | 0.000/=
Mumber of Antenna Ports
GRS 1 N )L = N [
GSI-RS 1 = = = = [
Antenna Port
GRS | Of | o | ofs | Q=) =
CSI-RS | 15 | 15 | 15 | 15 | 15/
PDSCH Madulation Scheme | AUTO = |auto =l [auTo =l [auTo =l [auTo =
EwM Window Length |w =l w RIS Tl w Tl w =l
Ts | 136 [ | 136 [ | 136 = | 136 [ | 136 [+
W 136 [ | 136 [ | 136 = | 136 [ | 136 [+

Channel Estimation ¥ On/Off ¥ On/Off v On/Off v On/Off v On/Off
Measurement Filter Tvpe IND rmal j INl:lrmaI j | MNormal j | No rmal j INurmaI j
PECH ¥ On/Off ¥ On/Off 7 On/Off ¥ On/oOff 7 On/Off

Power Boosting |Manua| j |Manua| j | Manual j | Manual j |Manua| j

| 0.0001] | 0.000/1 | 0.0001 | 0.000/1] | 0.0001= =]
Set | Cancel |

(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: 0 to 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.

Easy measurement
by selecting
test model name

2 3GLTE Downlink

Batch Settings

Comman Settings| Band Settings Carrier Component Settings |

Freguency Band

Freguency Offset

Bandwidth

Test Madel

Synchronization Mode

Reference Signal Mode

Cell 1D
Power Boosting
CRS

¥ CC #0 ¥ CC #
I Band #0 j I Band #0 j
| of=|| 19800000 ]
| 20MHz | |20MHz |
E-TM3.1  -||E-TM31  ~|
a0 |
E-TM1 2 | Auto =
E-TM2
EETE— =
E-TM3.2

E-TM3.3 . I 0.000 E
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Batch Measurement Function

®Parameter setting (4/6)

[Carrier Component Settings]

- CRS Power Boosting: -20.000 to +20.000dB
- CRS Number of Antenna Ports: 1, 2, 4
- CSI-RS Number of Antenna Ports: 1, 2,4, 8
- CRS Antenna Port:
0 to CRS Number of Antenna Ports - 1
- CSI-RS Antenna Port:
15 to CSI-RS Number of Antenna Ports+14
- PDSCH Modulation Scheme:
QPSK, 16QAM, 64QAM, AUTO
- EVM Window Length:
Ts:0to 142
W : 0 to 8 (Channel Bandwidth: 1.4MHz)
0 to 17 (Channel Bandwidth: 3MHz)
0 to 35 (Channel Bandwidth: 5MHz)
0 to 71 (Channel Bandwidth: 10MHz)
0 to 106 (Channel Bandwidth: 15MHz)
0 to 142 (Channel Bandwidth: 20MHz)
- Channel Estimation: On/Off
- Measurement Filter Type:
Normal (Use this when measuring single carrier signal.)

T2 3GLTE Downlink K

Batch Settings
Common Settingsl Band Settings :Carrier Component Settings |

¥ CC #0 ¥ CC #1 V CC #2 ¥ CC #3 ¥ CC #4 =

Fregue ncy Band [Band#0  v||Band#0  ~||Band#1  ~|[Band#1  ~||Band#2  ~|
Frequency Offset | o | 19800000+ | o | 19800000+ | op
Bandwidth | 20MHz | [20MHz | |20MHz | [20MHz | |20MHz =l
Test Mode! [E-TM31  ~||E-TM31 ~|[E-TM31 ~|[E=TM31 ~||E-TM31 ~|
Synchronization Made |ss =lIss =l|ss =l|ss =llss =
Reference Signal Mode IAutu j IAutu j IAutu j IAutu j IAutu j
Cell ID | o | o | o | o= | =
Power Boosting

CRS | 0.000 | 0.000 | 0.000 = | 0.000 | 0.000]
MNumber of Antenna Ports

ORS 1 ) o ) i [ |5
CSI-RS 1 = = N = =
Antenna Port

CRS | O | g=)) O | o | =

CSI-RS | 15| 150 | 150 | 15| 15
PDSCH Modulation Scheme | AUTO EfauTo 7l [auTO FfauTO 2 | S [
EVM Window Length [w ollw MIC MIE MIE [

T= | 136 | | 136 [ | 136 [ | 136 [ | 136 [
W 136 [ | 136 [+ | 136 [ | 136 [ | 136 [+

Channel Estimation v On/Off v On/Off v On/Off v On/Off v On/Off
Measurement Filter Tyvpe INurmaI j I Normal j INurmaI j I Normal j I Normal j
PECH ¥ On/Off 7 On/Off 7 On/Off 7 On/Off 7 On/Off

Power Boosting IManuaI j I Manual j IManuaI j I Manual j I Manual j

| 0.000 | | 0.000 | 0.000 [ | 0.000 =] | 0.000] |
Set | Cancel |

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 Function

®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)

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

Auto, Manual
-20.000 to +20.000dB

Auto, Manual
-20.000 to +20.000dB

PBCH ¥ On/Off ¥ On/Off ¥ On/Off ¥ On/Off ¥ On/Off =
Power Boosting |Autu j |Autu j |Autu j |Autu j |Autu j
[ 0.000/H] | 0.000/H] | 0.000H] | 0.000H | 0.000
P-55 ¥ On/Off ¥ On/Off ¥ On/Off ¥ On/Off ¥ On/Off
Power Boosting |Autn j |Autn j |Autn j |Autn j |Autn j
[ 0.000/] | 0.000/] | 0.000 | 0.000/ | 0.000/
5-55 7 On/Off 7 On/Off 7 On/Off 7 On/Off ¥ On/Off
Power Boosting IAutu j IAutu j IAutu j IAutu j IAutu j
[ 0.000/H] | 0.000/H | 0.000H | 0.000H | 0.000]
PDCCH ¥ On/Off ¥ On/Off ¥ On/Off ¥ On/Off ¥ On/Off
Power Boosting |Aut|:| j |Aut|:| j |Aut|:| j |Aut|:| j |Aut|:| j
[ 0.000/H] | 0.000/H] | 0.000H] | 0.000H | 0.000&
PCFICH ¥ On/Off ¥ On/Off ¥ On/Off ¥ On/Off ¥ On/Off
Power Boosting IAutu j IAutu j IAutu j IAutu j IAutu j
[ 0.000/H | 0.000/ | 0.000 | 0.000 | 0.000]
PHICH ¥ On/Off ¥ On/Off W On/Off W On/Off ¥ On/Off
Power Boosting IAutu j IAutu j IAutu j IAutu j IAutu j
[ 0.000/] | 0.000/ | 0.000 | 0.000 | 0.000
PDSCH
Power Boosting |Aut|:| j |Aut|:| j |Aut|:| j |Aut|:| j |Aut|:| j
[ 0.000[ | 0.000/[ | 0.000 [ | 0.000 [ | 0.000 [
PHIGH Ng [1/6 ~lf1/6 =lf1/6 =lf1/6 lf1/6 B
PHIGH Duration IND rmal j I Mo rmal j I Mormal j I Normal j INurmaI j
POCCH Symbals [ Auto =l |Auto | |Auto | |Auto | |Auto |
| a=1 a=1 a=1 a=1 a=
PDCCH Mapping IAutl:l j IAutu j IAutl:l j IAutu j IAutl:l j
PDGCH Format [o =lo o EE o |
Mumber of PDGCHs | 1| 1| 1| 1H| 1=
CSI-RS ¥ On/Off ¥ On/Off ¥ On/Off ¥ On/Off ¥ On/Off
Gonfiguration | o | o | o | o] o=
Perindicity T (5 MIE MIB s =lJs -]
Subframe Offsst Delta | o | o | o | o] o —
Set | Cancel
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Batch Measurement Function

®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)

PBCH ¥ On/Off ¥ On/Off ¥ On/Off ¥ On/Off ¥ On/Off =
Power Boosting |Autu j |Autu j |Autu j |Autu j |Autu j
[ 0.000/H] | 0.000/H] | 0.000H] | 0.000H | 0.000
P-55 ¥ On/Off ¥ On/Off ¥ On/Off ¥ On/Off ¥ On/Off
Power Boosting |Autn j |Autn j |Autn j |Autn j |Autn j
[ 0.000/] | 0.000/] | 0.000 | 0.000/ | 0.000/
5-55 7 On/Off 7 On/Off 7 On/Off 7 On/Off ¥ On/Off
Power Boosting IAutu j IAutu j IAutu j IAutu j IAutu j
[ 0.000/H] | 0.000/H | 0.000H | 0.000H | 0.000]
PDCCH ¥ On/Off ¥ On/Off ¥ On/Off ¥ On/Off ¥ On/Off
Power Boosting |Aut|:| j |Aut|:| j |Aut|:| j |Aut|:| j |Aut|:| j
[ 0.000/H] | 0.000/H] | 0.000H] | 0.000H | 0.000&
PCFICH ¥ On/Off ¥ On/Off ¥ On/Off ¥ On/Off ¥ On/Off
Power Boosting IAutu j IAutu j IAutu j IAutu j IAutu j
[ 0.000/H | 0.000/ | 0.000 | 0.000 | 0.000]
PHICH ¥ On/Off ¥ On/Off W On/Off W On/Off ¥ On/Off
Power Boosting IAutu j IAutu j IAutu j IAutu j IAutu j
[ 0.000/] | 0.000/ | 0.000 | 0.000 | 0.000
PDSCH
Power Boosting |Aut|:| j |Aut|:| j |Aut|:| j |Aut|:| j |Aut|:| j
[ 0.000[ | 0.000/[ | 0.000 [ | 0.000 [ | 0.000 [
PHIGH Ng [1/6 ~lf1/6 =lf1/6 =lf1/6 lf1/6 B
PHIGH Duration IND rmal j I Mo rmal j I Mormal j I Normal j INurmaI j
POCCH Symbals [ Auto =l |Auto | |Auto | |Auto | |Auto |
| a=1 a=1 a=1 a=1 a=
PDCCH Mapping IAutl:l j IAutu j IAutl:l j IAutu j IAutl:l j
PDGCH Format [o =lo o EE o |
Mumber of PDGCHs | 1| 1| 1| 1H| 1=
CSI-RS ¥ On/Off ¥ On/Off ¥ On/Off ¥ On/Off ¥ On/Off
Gonfiguration | o | o | o | o] o=
Perindicity T (5 MIE MIB s =lJs -]
Subframe Offsst Delta | o | o | o | o] o —
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.

A MS2692A

£ 3GLTE Downlnk &

Batch Meassurement

&
Batch Settings
Average & Max 10110 |||
sand e e BT
Measurement | i —

Result

Modulation Analysis

Average Maximum
Value Value

Component
Carrier
Measurement

2 oo fieao oo ]
Er
R esu | t

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

Genter Freq [MHz] . 149590

Status

Storage Gount

Modulation Analysie
Freq. Error [Hz]
PDSCH EVM [X]
Band Power [dBm]
RS Power [dBm]
OSTP [dBm]

=
o
&0

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

0.2

- . 3
:
-

-5006 /  -5096 -5253/ -5253

. -2018F -2018 -2 -7

Average Value Maximum Value

oo
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MX269908A LTE IQproducer
MX269908A-001 LTE-Advanced FDD Option
(MS269xA/MS2830A for Vector Signal Generator option)
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LTE IQproducer

The MX269908A LTE IQproducer is PC application software with a GUI for generating

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

Installing the MX269908A-001* LTE-Advanced FDD option supports output of signals in
compliance with the LTE-Advanced FDD standards. *: Requires MX269908A

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

IELQ%ME:II

Sosta utping

No transfer when using in

MS269xA and M82830A

Create
<=1 Waveform

[rr—

L ' ) i
=] | e @ _®|
) s ==l om® = |

Transfer Waveform
it-i Memory
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LTE IQproducer — Display Configuration

A+ LTE IQproducer for M5269x

File Edit Easy Setup Transfer Setting  Simulation

Excellent operability supports easy waveform generation

==

¢ B B B

FaS

=

wpe

Tree structure display |

(Down/Up Link,
Channels, etc.)

[=- Subframe #7
-~ PCFICH

- PDCCH #0
" PDSCH #0
[=- Subframe #8

L PDSCH #0

-
e ne
4| I 4

E|--C:0mm0n 1= | Common | | | Diownlink
S8 i Mumber of Antennas 2 PHICH OFF
- Reference signs Diversity Method | Multiplexing PHICH duration Marmal
CPECH Precoding Method aia elot /6
- Synchronization
- Subframe #0 Mumber of Layers
- PCFICH Number of Code words P aram et ers fo r
- PDCCH #0 Codehook Index . .
iopud (| ST Common settings Channel details }
—I- Subframe #1 MID{Z)
- PCFICH CelllD ( 1
- PDCCH #0 MUmBar of Frames PHY, FFT Slze, Band -0 =|
~PDSCH #0 Cversampling Ratio 5 d h
= SL_‘_‘?E;:;:Z Sarmpiing Rate W I t y et C .)
- PDCCH #0 Bandwidth peyerevpr——
PDSCH #0 DownlinkiUplink OFDM Symicl
= Subframe #3 Cyelic Prefix
Subcatrier Spacing
Narn e of QFECL sy, [ S S SR R R T TS RS SR R e SR e
Raoll Off Length

Localized

Subframe #0 Subframe #1 Subframe #2

Displays Frame Structure, FFT, Time

EPTIIIIIFFFd . cference Signal

L Domain, CCDF for generated waveform

|
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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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