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ISDB-T Analyzer

MS8901A
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Applications: Tx Evaluation Tests and Field
Measurements

» ISDB-T Signal analysis functions
» Spectrum analyzer (9 kHz to 3 GHz)
» Dimension 177 x 320 x 411 mm
(excluding handle, legs, front fan cover)
» Weight: <16 kg
» Color LCD (6.5”)
Applications: Field Measurements
» ISDB-T Signal analysis
» Spectrum analyzer (100 kHz to 7.1 GHz)
» Compact: 313 x 211 x 77 mm
» Lightweight: <2.9 kg (excluding options)

» Battery operation: >2 hours

» Color LCD, wide display (8”)

» Car cigarette lighter adapter (12 V)

» Easy file saving (Compact Flash, USB)
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MS8901A Product Configuration

MX890110A )
ISDB-T Field Test Software

MX890120B
ISDB-T Signal Analysis Software

MUS890100A
ISDB-T Demodulation Unit

> for ISDB-T
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MS8911B Product Configuration

Spectrum Analyzer

MS8911B-030 (Option 030)
ISDB-T Analysis Software

MS8911B-032 (Option 032)
ISDB-T SFN Field Measurement Software

> for DVB-T/H

> for ISDB-T
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Tx Test ltems

Spectrum Monitor (Spectrum Analyzer) Spectrum Mask

1589014 Frequensy
rua Hask (ISDB-T HER) >>

Pre_Aspl OFF

Frequency Offset, MER, Constellation

1 10 100
100.00 Kz -119.30 dBe/lz ¢ C¥: -86

Signal Power

nsth ) Heasure : Contimwous ter (ISDB-T MER) >

473.1

9 dBuV/m

+140

= o
.

CHANNEL POWER :  96.41 dBuV(emf)

—
=

1
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Field Measurement ltems

Spectrum Monitor (Spectrum Analyzer) Carrier MER

1589014
ation Analy: SDB-T MER) >> Heas:

iz|  -43.85dBa|

Ref Level -10.00dBn
104/ ational): 42.27d8 T

Center 667148z Span_10.00Hiz

Center Freg = £67. 142 857z

Pre Aspl OFF

Frequency Offset, MER, Constellation

tlation Analysi

[Layer_B]

Multi-Path

589014
Heasure : Contimuous (< Hultipath Profile CISDB-T) >:

DULAB]
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List of Functions and Measurement ltems

Measurement Functions MS8901A | MS8911B Tx Field
(ISDB-T) | (ISDB-T) | Evaluation | Measurem
ent

1 Spectrum Monitor (Spectrum Analyzer) Yes Yes Important Important

2 Signal Power Yes Yes Important Important

3 Frequency Offset Yes Yes Important

4 MER Yes Yes Important Important

5 Constellation Diagram Yes Yes Important Important

6 Carrier MER Graph Yes No Important

7 Multi Path Graph (Impulse Response Graph) Yes Yes Important

8 Spectrum Mask Yes Yes Important

9 C/N (for Continuous Wave ) Yes Yes Important

10 | Frequency Counter (for Continuous Wave ) Yes Yes Important

1 BER Yes No Important

12 | DVB-ASI Output Yes No

13 | Signal Power (Each Path) No Yes

14 | Impulse Response Graph (Long-term Delay) No Yes
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Determining Signal Quality

Video = OK, Waveform = OK, Level = OK, BER = OK

H58901A Frequency

49014
< BER + Field Strength (ISDB-T> >> Heaswre : Continuous

MER 656 . 921z -43.86dBn
. Yode:Hode3 GI:1/8 Elapsed Time:00
Ref Level —10.00dBn DET Pos Peak Center i Synbol NFrequency WFrame MTHCC Error
10dB/ Trace4 Freq
Layer_A Layer_B
stort e :0 . 00E-08 0.00E-08
Freq C1E+08) : 11634336 12582912
100138008) (100663296
(Denod) : 0.00E-08 1.60E-04
Stop
Il SAMPLING NUMBER  :
FIELD STRENGT
fhh(ﬁ‘.'\“u.“u#
Auto Tune [dBp¥/ 1]
. L. CHANNEL POVER : 76.75 dB.V
<V|deo> Center Freq = 567.142 857HHz Step Size
Pre Aupl OFF [ 2 |

<Waveform> <BER>
But what about MER and Constellation?
\ Bad Signal Quality

88014
< Hodulation Amalysis (ISDB-T HER) >> Heasure
Storage
Seg Ofs :
[Layer_B1 Equalizer: Standard

Good Signal Quality

89014
< Hodulation Analysis (ISDB-T HER) >> Heasure
Storage
Seg Ofs
[Layer_B1 Equalizer: Standard

. . .

Carrier Frequency: ' Carrier Frequency:
B57.142 857 49 HMHz 2 : 657.142 866 80 MHz
Frequency Error: - . Frequency Error:
+0 —0.34 Hz

o unknown until analyzed! Y

MER(Conventiomal): MER(Conwentiomal):
44.41 - 22.58 dB

MER(Layer_B) FEEE  iERCayer B
43.74 : 21.64 dB
Marker:cl&;mﬁ?sggggl ) " Harker: 9216 syabol
@) -4.9376 @ e

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

MS8901A-E-L-1




What Do Constellation Measurements Show?

This is the pattern when white noise is added to an OFDM
waveform. The constellation is evenly diffused and we
can conjecture that the cause of the degradation is white
- noise.
< Hodulatlon Analysis CISDI-T MER) 2> femours ; font uots € fodulation faalysis CISIT MY 22 Hoones | Rormnt

Seg Ofs : bl2 Seg Ofs : b2
[Layer_Al Equalizer: Standard [Layer_Bl Equalizer: Standard

When the signal is normal, the analysis signal is centered
on each cell. However, when the signal is abnormal, various
odd phenomena occur.

Carrier Frequency:
657.142 857 0blHz

Carrier Frequency:
557,142 856 80 HHz

Frequency Error:
+0.06Hz
+0.0000ppm

Frequency Error:
-0.34 Hz
-0.0006 ppul

MERCConvent ional) : HER(Conventional):
47.39 dB 22.38
HER(Layer_B)

HERCLayer_a)
46 21.64 dB

.68 dB

Harker: 1 symbol
(1> -0.9843
@ -1.0061

Harker: 9216 symbol
Iy -4.7626
Q) -2.8768

1

This indicates variations in level due to fading and ;E‘f int;ijic:lt:?rs frequltlancy drift (phase drift) due to loss of
inadequate AGC. an sampling errors.

HS89014
< Hodulation Amalysis CISDB-T HER) >> Heaswre : Contimuous
Storage : Normal
Seg Ofs : 1024
[Layer_Al Equalizer: Standard

MS85014
< Hodulation Amalysis (ISDB-T MER) >> Measure : Continuous
Storage : Normal
Seg Ofs : 1024
[Layer_al Equalizer: Standard

Carrier Frequency:

Carrier Frequency:
473.142 856 8 Iz

473.142 888 6 MHz

Frequency Error:
+31.56 Hz

+0.0666 ppn
MER(Conventional):
26.81 dB

Frequency Error:
-0.3
—0.0006 ppa

MER(Conventional):
25.64 dB

HER(Layer_A) HER(Layer_A)
24 .87 26

.14 dB

R AT
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Finding Causes of Degraded Signal

Video = NG, Waveform = OK, Level = OK, BER = NG

1589014 Freavency 89014
< BER + Field Strength (ISDB-T) >> Heasure : Coniinuous
MER 656 . 921z -43.86dB;
- Cent A lode:Hode3 GI:1/8 Elapsed Tine:00:00:07
Ref Level —10.00dBn DET Pos Peak enter Symbol WFrequency BFrame NTHCC Error
1048/ Trace—4 L
Layer_A Layer_B Layer_C
E Rat
Start "titers:0 . O0E-07
Freq C1E+08): 2621440 4194304
— €100135008) (100663256 ¥
(Denod) : 0.00E-07 4.00E-02
|'\\‘Wm'n\‘ I “,T»’w' f."|'\"|’\\';“‘Wf,'l\"ﬁprhk\nw"- J\ﬂl‘ Stop oo
\ L] SAMMPLING NIMBER -
| FIELD STRENGTH :  82.98 dBuV/m
b
L‘.‘.\r'\'.-(4lhI,le-.\.'ﬂ».htnwu.“"#
Auto Tune +30 [dBp¥/nl
<Video> Cemter 657.14fBz  Span 10.00MHz CF CHANNEL POWER : 76.96 dB’U'V
Center Freq = 657.142 857HHz Step Size
OFF [ 2 |

<Waveform>

What’s causing errors?

Poor C/N

88014
< Hodulation Amalysis (ISDB-T MER) >> Heasurt sont inmous

Storag
Seg Of
[Layer_B1 X .Equalizer: Standard

':"“z%snﬂzezsz“zm The cause is unknown
| ' until the signal is

F analyzed!
ﬁ
ﬁ

88014
< Hultipath Profile CISDB-T) >> leasure : Continuous
Storage : Normal
Seg Ofs : B12
DUIdB1

+0.0122

' MER((onventlonal)

HER(Layer_B)
] 17.5:

Harker: 9216 symbol
(D) 6.6252
Q) -5.7033

. »s]
Harker : 141.60[ps1C 42 422[nl ) -16.68[dB1
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Finding in-band Interference

Digital broadcast signals can be observed with a spectrum analyzer (SA), but when
there is a heavy interference signal, observation using an SA is very difficult. In
these circumstances, it is possible to determine the hidden in-band interference of

an ISDB-T signal by analyzing each subcarrier.

{ Hodulation Amalysis (ISDB-T HER) >> Heasure : Single

HSB8014  2006/04/13  14:28:48 rave BB
MR bbb .241Hz] | -06.06apa KLY S0KHZ AT OJBF Storage : Normal
Rﬁ]fml}evel —20.00dBn DET Pus{‘:ﬂ) Pos(B) SEE les . 512
; : rade-A Blank .
o - Equalizer: Standard
: ' Trace B . 7 o . —
(M,M!.MM PRI I.‘L”wulm HEF«Conventional): 42.27dB  Threshold : 32Z.27dB(-10.0)
,‘ : \ Active
Trace
LA, 1%
: ] Write
= a £
)Ll w
Storase
Hormal
Center 567.141Hz ' Span 10.00MHz Detectim:K
Pos Peak
[LB]

| "Pre Anpl CFF

<Finding Analog Interference in ISDB-T Waveform>

hO
Start hbh.214 HH= Stop bbh 642 M=

Harker: hbh . 260 MH=z
Peak hhh 2h0 HH=

<MX890120B Subcarrier MER Measurement Example>
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Analog to Digital Transition

Terrestrial digital broadcasting is transitioning from analog to digital
technology.

Of course, previous measurements are still required but digital
technologies require new measurements.

. ]

The MS8901A supports these needs.
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APPENDIX

Discover What's Possible™ Slide 13 /I n ri tsu

MS8901A-E-L-1



Impact of Signal Delay

39014
< Multipath Profile CISDB-T) >> Heasure : Continuous

7 i i — < Hultipath Spectrum ¢ISDB-T) >> Heasure : Continuous
orage : lorma £90TH ST Storage : Normal
DULE] seg Ofs : BlZ T Seg Ofs : GI2

657 . 161{Hz -42.70dBn
0 -

Cont inuous DULB]
E Ref Level —10.00dBa
_20 4

MAVVWANVYVINVYWWNVVIVY

RBY 30KHz
YBW 300kHz#

ATT 10dB

-60 - SHT 120ms

Detection
Pos Peak

Storage
Hormal

%

[ps]
3.94[ps1C 1 180[al » -8.86[dB]

Start 556.929 HHz Stop bh7.386 Mz
Narker : 5567, 143[1Hz1 -0.42[dB]
Center bh7.14MHz Span 10.00WHz

<Waveform> <Frequency Characteristics>

Heasure : Contimmous
< Hultipath Prefile C(ISDB-T» >> Heasure : Contimwous : Storage : Normal
Storase : Normal - T Seg ¢fs : 5BI12
Seg Ofs : bHi2 B
DULdB1 556.92]ﬂ]{z| 43.85dBm|

Ref Lewel -10.00dBn
10dB/

DET Pos Peak Center
Trace-4] Freq

] M ot Sl frio T
—60

Start 556.929 HHz Stop bb7.356 MHz
109.02

[ps] Warker :  Bb7.143[HHEz] -1.06[dB1
Warker : 141.50[ps1( 42 422[n] )  -15.68[dB] Lemt enlbbileNi Span_10.00Mz CF

nter Freq = 657.142 8574z Step Size

Signal quality must be determined by performing various analyses even when monitoring
good signals using SPA.
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Specifications are subject to change without notice.
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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, ltaly
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

® 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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