Product Introduction

3GPP LTE Solution

MS2690A/MS2691A/MS2692A

Signal Analyzer

MX269020A LTE Downlink Measurement Software

MX269021A LTE Uplink Measurement Software
MX269908A LTE IQproducer
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MS2690A/MS2691A/MS2692A

Signal Analyzer
3GPP LTE Solution
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MS269xA Signal Analyzer
B MS2690A/MS2691A/MS2692A Signal Analyzer

® Frequency Range
MS2690A: 50Hz to 6.0GHz. MS2691A: 50Hz to 13.5GHz. MS2692A : 50Hz to 265GHz
@ Windows XP Professional OS

Vector Signal Generator

(eptient
Spectrum Analyzer
& = Covers Frequencies up to & GHz
M World-class Dynamic Range and Total Level Accuracy v 150 M FE Mokt Bardd
® Display Average Noise Level © —155 dBmHz. TOI © = *22 dBm » Supericr ACLA function
® Total Level Accuracy : 0.5 dB (50 Hz to 6 GHz)

|Qproduceroption)

HSDPA/HSUPA,
TOMA, Multi-carrier,
Mabile WiMAX, LTE

Vector Signal Analysis (VSA) Function ]

B Wideband FFT Analysis up to 125 MHz Included as Standard
W World-class Dynamic Range, Total Level Accuracy,
and Measurement Speed

® Display Average Noise Level | —152.5 dBmfHz. TOI: & +22 dBm
u Total Level Accuracy © 0.5 dB (50 Hz to 6 GHz)

Analysis Software
R . | ¥ (Option}
Digitize Function \.. | Mobile WiMAX, LTE
H High Accuracy Waveform Capture Based on High-performance RF 1 W-COMABS---

M Large 128 Msample Memory Buiilt-in as Standard

@ Advanced Architecture Provides top-of-the-line RF Performance

@ Leading Vector Signal Analysis Function Combines Speed and Reliable RF Performance
® High Accuracy Digitize Function Captures RF Signal without Loss
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MS269xA Signal Analyzer — Expandability

The MS269xA extendible modular structure supports customization by

adding options. It supports 4G as well as W-CDMA/HSDPA, WiMAX, and
3GPP LTE.

Main Frame
MS2690A (50 Hz to 6.0 GHz)
MS2691A (50 Hz to 13.5 GHz) Veewer
MS2692A (50 Hz to 26.5 GHz)

Option
Vector Signal Generator (125 MHz to 6 GHz)
Wideband Analysis Hardware (125MHz)
6GHz Pre-amplifier (100kHz to 6GHz)
Rubidium Reference Oscillator
W-CDMA RNC Simulator

Measurement Software
3GPP LTE, W-CDMA/HSDPA BS, Mobile WiMAX,
HSPA Evolution*, GSM/EDGE/EDGE Evolution* ... * Planned
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LTE Measurement Software

3GPP LTE transmitter measurement

MX269020A LTE Downlink Measurement Software
Uplink Measurement Software

MX269021A LTE
s : rE B

MS269xA

3GPP LTE Receiver measurement
MX269908A LTE IQproducer™

(MS269xA-020 For Vector Signal Generator Option)

Perform LTE TX/RX

Analysis with one set
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Features of LTE Measurement Software

® | TE measurement software offer low residual EVM: 1% (typ. 0.5% or
less) and £0.6dB of total level accuracy which is required by LTE
equipment development

® EVM Window Length function offers flexible changing of FFT timing.
This is usable for verification such as effect of multi-path and Ramp

® Spectrum analysis (Channel Power, OBW, ACLR, SEM) with wide
dynamic range at one touch of a button

® Built-in analysis software, which doesn’t need to use external PC,
brings comfortable operating and measurement speed
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LTE Measurement Software - Graphical User Interface

rrrrrr

Modulation

Channel Bandwidth z Reference Signal DL_10MHz_...

Numerical Results

Frequency Error 0.7577 0.38 Hz
Output Power -18.77 1 -15. Select
Mean Power -18.77 1
EVM(rms) 026/ -27 % Bottom Graph
EVM(peak) 087/
Q -0.94415 Symbol Number

Subcarrier Number

Origin Offset .| .
Operation Menu

- Constellation
Subcarrier o

Symbol Number

| -0.94909

Select

Bottom Graph
Marker Number
227 Subcarrier

Ref.Int Pre-Amp Off
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Common functions

® Operating Band
800M to 2700MHz

® Channel Bandwidth
14/3/5/10/15/20 MHz

® PDSCH/PUSCH modulation scheme
QPSK / 16QAM / 64QAM

® Analysis Time Length
10 subframe max (1 frame)
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Measurement functions

Text Display

Average & Max 10110

Avgiiax -Frequency Error
Frequency Error 0.15 1 0.38 Hz
Output Power 877 1 -15.
Mean Power -18.77 1 16 - OutpUt POWer
EVM(rms) 026/ 127 %
EVM(peak) 0871 .97 % - Mean Power
Symbol Number

o ibcatr e - EVM (Peak/RMS EVM)
- Origin Offset

Spectrum Display

- Adjacent Channel Power (ACLR)
- Channel Power

- Occupied Bandwidth (OBW)

Constellation Display

- Constellation

- Spectrum Emission Mask (SEM)

EVM vs Subcarrier

MP{(‘R‘(RMSVPezk) Subcarrier 227 % L Graphical Display
- EVM versus Subcarrier

- EVM versus Symbol

- Spectral Flatness
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Measurement functions (frequency error, Tx Power, EVM)

Display all active subcarriers’ Frequency Error, Output Power,
Mean Power, EVM (rms, peak) etc. in user-specified
subframes (10 subframes max) in text.

Display average and Max on the same screen by choosing
Average/Max display. This function is usable for dispersion

evaluation of DUT feature. Measurement Results (text)
Average & Max 10/10
Measurement Area .
AvgiMax
User-specified subframe Frequency Error 0.15 / 0.38 Hz
BN S R B Output Power 1877 1 -16.77 dBm
£ L . Mean Power A5.77 1 -15.77 dBm
§ Vo : : § : : : : EVM(rms) 0.26 / 0.27 %
a § § § § § § § § § EVM(peak) 087/ 0.97 %
z A A AU AU A A S S B Symbol Number 5
Number of Subframe (1~10) Subcarrier Number 529
Origin Offset 63.02 dB
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Measurement Functions (Constellation)

Display Constellation Graph of all active subcarriers in user-
specified symbol. Analyze QPSK/16QAM/64QAM.

Constellation

Result
Measurement Area MKR
Subcarrier
User-specified symbol Symbol Number
LK .
g M e
E P | -0.94909
I P
S Q 094415
2
< Lt iy
Number of Symbol (1~140)
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Measurement Functions (EVM versus subcarrier)

Display EVM graph per-subcarrier targeting user-specified
symbol or user-specified subframes (10 subframes max).

Display Peak and Average (RMS) on the same screen. This
enables measurement of instantaneous EVM.

Measurement Area

User-specified symbol

ko)
=
—_ -
g EVM versus Subcarrier
-g EVM vs Subcarrier
9 MKR(RMS/Peak) Subcarrier 227 EVM 020% /] 049 %
< v i
Number of Symbol (1~140)
EUser—speciﬁed subfrgme
O N Rl S S Bt St Bt St St Sl il
] C e
ETL L L
IS I
O ] 1l 1l A L] \ i 1l
SIPbiiiiit
|| R l o
= 1l 1 il i |l ) H
<C IS O A N Ll
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Measurement Functions (EVM versus Symbol)

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

Display Peak and Average (RMS) on the same screen. This
enables measurement of instantaneous EVM.

Measurement Area

User-specified subframe
3 < Seshedlecsn® EVM versus Symbol
= r-- EVM vs Symbol
8§ &
Q= MKR(RMSIPeak) Symbol 0 EVM 023% ! 075%
—
0
s 8> <=l ]
s § TS o
w S [ 375
Dw T T 1
EUser—speciﬁed subfrg]e
o
M T
SRR
S || T |
3 EEE N
2Ll bi i
< I U I S N U U S
Number of Subframe (1~10)
Discover What's Possible™ Slide 12 A nri tsu

MS269xA_LTE-E-L-1




Measurement Functions (Spectral flatness)

Display amplitude/phase/group delay graph per-subcarrier in
user-specified subframes.

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

------------- N

Phase display
Measurement Area

User-specified subgrame
I H V 1
Vo ' 1 H
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Measurement Functions (Spectrum Measurement)

3GPP LTE spectrum measurement (ACLR, channel power,
OBW, SEM) can be performed at one touch of a button
using MS269xA series' outstanding level accuracy and wide
dynamic range spectrum analyzer/signal analyzer function.

nnel Power

* SEM template requires for the
1 initial parameter setting due to the
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EVM Window Length Function

EVM Window Length function offer flexible changing of FFT
timing. This is usable for verification such as effect of multi-
path and Ramp.

Ramp Ramp

- |

)
CP Useful symbol v

EVM window(Analysis range) <——— Measurement result: Bad

___________________________________________________

e (Include other symbols of multi-path)
EVM window(Analysis range) <-—— Measurement result: Not Good
/ """"""""""""""""""""""""""""" ! I I d R t
Change (Include Ramp part)

FFT Timing — EVM window(Analysis range) <1~ Measurement result: Good

(Not include other symbols and Ramp)
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Reference Signal Setting Function (DL)

Evaluate user’s DL signal by loading user-defined
Reference Signal file.

| | SGLTEDownlrk @ | | SGLTEDownlrk &
Gommon Setting Reference: Senal I N utatel w B 0 0 B O 0 0 0 2 0 6 i T IT T IT
! (i R
Bandwidth Device I T N [ I |
> Fiisisiais SaEiESicEacd
20MHz (D Hard Disk FEAHEH CEAHH
FOE H:: H:::H H H::
& ] H: :H T T
Modulation [ % % % % j % % % %
Load File L 1 1 T
oPSK £
5] \ !
T 1 I
Q | i
=1 ] |
Default Load v !
T e
‘R
b ) n | m 1
Referiees Foel Anritsu-defined : EEEEEEEN A
RS R ISR B
Lad “E HHE
| N 1
| 1 T | T
| T T
A Hﬂ HH _d HH T
S >
MS269xA Reference Subframe #0 Subframe #9

Signal Selection

1 Frame

B Reference signal
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LTE IQproducer (for MS269xA-020 Vector Signal Generator option)

LTE IQproducer is a software to generate Uplink and
Downlink Tx/Rx waveform for 3GPP LTE (FDD).

Available to work on MS269xA built-in Windows XP or

eXte rnal PC . Flow of signal generating

Payload Data

Downlink Reference Signal
Primary/Secondary Synchronization Signal
Synchronization Signal
PBCH (P-BCH)
PDCCH (Downlink control channel information) Rate Matching/
PDSCH (DL-SCH) Interleaving etc.

Uplink Reference Signal
PUCCH (Uplink control channel information)
PUSCH (UL-SCH)
PRACH (RACH)
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LTE IQproducer - Graphical User Interface

Outstanding operability brings easy waveform generation

¢ A

BB oW g
[ Comman_ | | Subframe #0 [
Duplex FOD HI Number of PDSCHs 1

Number of Antennas —&B
Mumber of Frames

oeamingrand  PA@rameters for
Common settings
(PHY, FFT size,

Band width, etc.)

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

PDCGH
PDSGH #0

|Resay

Displays Frame Structure, FFT, Time
‘ ﬂnain, CCDF for generated waveform

|
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Receiver Measurement

MS269xA-020 vector signal generator option supports
AWGN waveform combine function and BER counter
function. These are useful for Rx performance test.

3. BER
Measurement

DEtalCIock

LTE Sigpal DUT

1. Generate waveform
pattern

2. Pattern Load &
Output RF signal

AWG
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Specifications are subject to change without notice.

Anritsu Corporation

5-1-1 Onna, Atsugi-shi, Kanagawa, 243-8555 Japan
Phone: +81-46-223-1111

Fax: +81-46-296-1264

* US.A.

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 Eletrénica Ltda.
Praca Amadeu Amaral, 27 - 1 Andar
01327-010-Paraiso-Sdo Paulo-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

* UK.

Anritsu EMEA Ltd.

200 Capability Green, Luton, Bedfordshire, LU1 3LU, U.K.
Phone: +44-1582-433200

Fax: +44-1582-731303

® France

Anritsu S.A.

16/18 avenue du Québec-SILIC 720
91961 COURTABOEUF CEDEX, 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.p.A.

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

Fax: +39-6-502-2425

® Sweden

Anritsu AB

Borgafjordsgatan 13, 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

Kirkebjerg Allé 90, DK-2605 Brondby, Denmark
Phone: +45-72112200

Fax: +45-72112210

® Spain
Anritsu EMEA Ltd.

Oficina de Representacion en Espana
Edificio Veganova

Avda de la Vega, n° 1 (edf 8, pl 1, of 8)

28108 ALCOBENDAS - Madrid, Spain

Phone: +34-914905761

Fax: +34-914905762

® 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

Unit No. S-3, Second Floor, Esteem Red Cross Bhavan,
No. 26, Race Course Road, Bangalore 560 001, India
Phone: +91-80-32944707

Fax: +91-80-22356648

® P.R. China (Hong Kong)

Anritsu Company Ltd.

Units 4 & 5, 28th Floor, Greenfield Tower, Concordia Plaza,
No. 1 Science Museum Road, Tsim Sha Tsui East,
Kowloon, Hong Kong

Phone: +852-2301-4980

Fax: +852-2301-3545

® P.R. China (Beijing)
Anritsu Company Ltd.

Beijing Representative Office
Room 1515, Beijing Fortune Building,

No. 5, Dong-San-Huan Bei Road,

Chao-Yang District, Beijing 10004, P.R. China
Phone: +86-10-6590-9230

Fax: +86-10-6590-9235

® Korea

Anritsu Corporation, Ltd.

8F Hyunjuk Building, 832-41, Yeoksam Dong,
Kangnam-ku, Seoul, 135-080, Korea

Phone: +82-2-553-6603

Fax: +82-2-553-6604

e 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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