R&S ETL

The new generation of TV Analyzers
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Key features of the R&S ETL

I Wide range of signal analysis functions for analog and
digital TV, DAB and FM (radio)

I Integrated spectrum analysis functions

I Multistandard platform

I Software- and chip-based demodulators

I All demodulators are operating in real-time

I Baseband outputs (Video, Audio, transport stream)

I High measuring accuracy and performance
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Key features

I Instrument design optimal for portable and stationa ry use
I Compact sized and light weighted

I Ready for:

- Analog TV

- DVB-T/-H [ -T2

- DVB-C (J.83/A/C)

- J.83/B

- ISDB-T

- DTMB (GB20600-2006, China)
- ATSC

- T-DMB/DAB

- FM (Radio)
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Customer groups worldwide

I Terrestrial ATV and DTV network operators
I Mobile TV network operators

I Cable TV (CATV) network operators

I Manufacturer of TV transmitter

I Public authorities and organizations in charge of
monitoring of terrestrial transmissions
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Applications

I Acceptance test of TV transmitters and cable TV hea  dends
I Maintenance of TV transmitters and cable TV headend s

I Optimization of SFN networks (e.g. DVB-T/H, T-DMB/D AB)
I Coverage measurements

I Radio frequency monitoring of terrestrial transmiss lons
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FPGA based demodulators

Field
Programmable Analog-TV DVB-T/H
Gate

Array

ATSC/8VSB ‘ FPGA l y R&S ETL
(Demodulator) ' Base Unlt

T-DMB/DAB FPGA FM (Radio) R&S ETL-B300
(Extension) FPGA Extension

: R&S ETL-K340

DVB-T2 Firmware

- = software based demodulator - = hardware based demodulator
: COMPANY RESTRICTED




Connectivity: Baseband

I Video out (CCVS): 75 Ohm, BNC female

I AF signal output: -2 x Lemo Triax, female, balanced
- headphone (front)

I TS-ASI: 75 Ohm, BNC female

LAN EXTTRIG/GATE EXTREF
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Analysis functions
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Several analyzers in one unit

I The R&S ETL combines the functionsofa TV -, spect  rum -,
video -, audio -, FM -, and transport stream analyz er in one
unit

I The handover can be done easily with the “MODE” key

Measurement Modes B |

Analog TV

@« Spectrum Analyzer

~ Analog Demod

TS Generator/Recorder

TS Analyzer

¢ TxCheck

TY

Analyzer
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Specifications in brief

I Frequency range 500 kHz to 3 GHz
(demodulation and spectrum)

I Frequency accuracy 1x10 ““with R&S FSL-B4
1 x 10-*2 & 0.1 Hz with GPS

I Level accuracy < 1dBin TV mode
< 0.5dB in SA mode
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Echo pattern of single frequency network (SFN)

I Precise SFN measurements
I Indication of Guard Interval (Gl)
I Peak value table for up to 10 peaks

Indication of the
Guard Interval

Start -212.0 us 50.0 ps/Div

.31 -290] 16380118 | -40.8] 3.140]
[« [ -31.8] 163.305[0 | -40.9] 3.563
s | 35.2] 16450910 [ 42.4] 1.125]

Lvl -37.6dBm | BER 0.0=-9 | MER 31.0dBDEMOD
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Key features of DVB -T2
analyzer
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RF signal quality at the transmitter output

The most important RF measurements are:

- frequency spectrum after the channel filter

- amplitude response, group delay and phase
- DVB-T2 modulation parameters

- signal quality of modulator and amplifiers

mmwﬁmmf COMPANY RESTRICTED
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Frequency spectrum measurements

R&S ETL Digital Spectrum S/N 102452, FW 2.50e LABOR

Ch: --- RF 583.000000 MHz DWVE-TZ £ MHz channel No An aIVSIS Of frequenCV
spectum with

All
Functions

I Spectrum Analyzer mode

Shoulder

I TV Analyzer/Receiver mode

o [ -110 dBmn

Start 578.0 MHz

7'““"::'“1'Years of COMPANY RESTRICTED
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Frequency spectrum measurements

Shoulder Attenuation

o I according to

Functions

ETSI TR 101290

N i s || IO
frer = Position of the last
DWB-T carrier

max level of DVB-T Spectrum
level

\

Shoulder
Attenuatio

n(upper)

DVB-T Spectrum <

T
N

B
7

for + 300 +500 +700 kHz frequency
7]"“':::'“1'Years of COMPANY RESTRICTED
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Frequency spectrum measurements

R&S ETL C/N S/N 102452, FW 2.50e LABOR Carrier to NOise (C/N)

Ch: --- RF 583 0000 v MB-T2 Channel No

*att 15 dB

o 170 dem tswiis A | 1 changeable position of noise
floor measurement

I changeable noise BW

. Start 578.0 MHz Stop 588.0 MHz
Frequency Result Unit Adjust

C/N (NoiseBW:100 kHz) 4500 MHz| = 56.9|de | IXSESTELALY

'llll""””i' Years of COMPANY RESTRICTED
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Frequency spectrum measurements

ey Analysis of frequency
6625 b spectum by markers

4.500000000 MHz

I up to four markers

Marker 3
I absolute and delta marker

Marker 4

Marker

Norm E]E]

Marker
to
Trace

All Marker

Start 578.0 MHz Stop 588.0 MH=z Off
Min -4.99833333 MHz Max 5.00166667 MH

7]|||||:::||I'Years of COMPANY RESTRICTED
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Amplitude response, group delay, phase

R&S ETL Amplitude & Phase S/N 102452, FW 2.50e LABOR
0000 MHz DVB-T2 2 MHz

Echo

Pattern

Amplitude

arl Amplitude
B
RN GroupDelay

1
Bty B

v Decod
S/N 102452, FW 2.50e LABOR

ROHDE&SCHWARZ 032010 | R&S ETL Overview | 18

I combined measurement of
Amplitude, Phase and GD

| Peak to Peak list
I Auto Range function

I manual scalling ( <% and
positioning of amplitude
trace ($§)by cursor buttons

CABAD
Sph>
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DVB-T2 modulation parameters

T2 frame

P1 P2 Data symbols

P1 signalling| L1 pre-signalling _ L1

padding
- \\‘
VConfigurabIe Dynamic Extension |CRC I
The L1 signalling structure
P1 signalling for synchronization, FFT mode, SISO/MISO
L1 pre-signalling Guard interval, Pilot Pattern, Cell ID, PAPR,

parameters of L1-post signalling (FEC, constellation)

L1 post-signalling number of PLPs, PLP IDs, FEC and constellation of
each of PLPs
PLP = Physical Layer Pipe

||||:::””“ Years of COMPANY RESTRICTED
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L1 pre-signalling

R&S ETL Digital Overview S/N 102452, FW 2.50e LABOR

Ch: --- RF & Q00000 MHz DWB-T2 Hz Channel Ho

Att 15 dB
ExplLvl -17.50 dBm L1-pre
Signalling

L1-post

Signalling
li 2 3

51 (hinary)

Previewed
PLP

Decoded
PLP O

L1-post FEC Type ' Auto m

FI

Adjust

Attenuation

Lwl -15, Eu:lE-m | BER 0.0e-7 | MER 44 En:IE- DEMOD

Modulation parameters of L1 post-signalling

7||||||:::|“'Years of COMPANY RESTRICTED
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L1 post-signalling

R&S ETL Digital Overview S/N 102452, FW 2.50e LABOR

Ch: --- RF MHz [WB-T2 MHz Channel No

*Att 15 dB
ExplLvl -17.50 dBm L1-pre
Signalling

L1-post
Signalling

PLP-Overview |Mumber of PLP Sub-5 Frame 2 3
PLP ID

Mum Blocks _
Static Flag i Previewed

PLP

Decoded
PLP O

Auto m

Adjust

Attenuation

Lvl -15.6dBm | BER 0.0e-7 | MEE 44.6dE [DEMOD

Multiple PLP with 5 PLPs red frame
decoding and data of PLP ID 0 (manually selected)

'“II""””-' Years of COMPANY RESTRICTED
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Output of decoded PLP (in case of MPEG-2 TS)

HODMI

wr @ ..5...

@IE —— ETL- 8230 ——

Nnvoc.1evoe
= 12A..6A

]

100... 280 V /50 .. 60 Hz
max. 180 VA

F1/F2:
IEC 60127 - T3S H/ 250V

©

MPEG-2 transport stream via ASI OUT of base unit

7|||||:H”“1Ynears of COMPANY RESTRICTED
I riving
ROHDE&SCHWARZ  03-2010 | R&S ETL Overview | 22 ‘llllul””" Innovation



L1 post-signalling: Preview on PLP data

Select Previewed PLP ID Hliew S/N 102452, FW 2.50e LABOR

E ViIHz DwWB-T2 IHzZ Channel No

* Attt 15 dB
ExpLvl -17.50 dBm L1i-pre
Signalling

L1-post
Signalling
Mumber of PLP cub-Slices/Framne 2 2 3

Decoded
PLP O

Frame Interval de Attenuatio
Min 0 Mayx 255

preview of PLP ID 4 red frames
still decoding of PLP 0 (manually selected)
7'““::::'“3'5%[8 of COMPANY RESTRICTED
ROHDE&SCHWARZ 032010 | R&S ETL Overview | 23 'lllh|l|mllnrr|1\g\5]§tion



Overview

R&S ETL Digital Overview S/N 102452, FW 2.50e LABOR

Ch: --- RF5 100000 MHz DVWB-TZ2 8 MHz Channel No

*Att 15 dB
ExplLwl -17.50 dBm L1

Analysis

Limit Results < Limit Unit

___-

ﬂdwbjnd

FFTMode | |
I

Guard Inter

| -30000.0
-100.0 m 100.0
E T

Adjust

Attenuation

|
Decoded
o PLP 4
o woes| | XA Man)]
o 10e10] |
More 11
Lvl - 15.6dBm | BER 0.02-7 | MER 44,3de.  DEMCD [
general DVB-T2 data with MER (L1, rms) red frame
PLP data of decoded PLP with specific MER
7|||||::::|“'Eears of COMPANY RESTRICTED
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Modulation analysis by constellation diagram

R&S ETL Constellation
Ch: --- RF5 110] i
ExpLul -17.50 dBm

Lvl -15.6dBm | BER 0.0e-7 | MER 44.1dB DEMOD  PLP

Decoded PLP
PLP ID:

Frm 1,0000e+001

: ©
——
@ Freguency AL
— o Deinterlasyver Tirme and Cyclic Constellation
PLF Cell G-Delay Derotation
(Filot . Deinterleaver —m -
Femaoval) . @
ROHDE&SCHWARZ 032010 | R&S ETL Overview | 25

P1 Symbol
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Modulation analysis by constellation diagram

R&S ETL Constellation
Ch: --—- RF 583.0
ExplLwl -17.50 dBm

MHz

5/MN 102452, FW 2.50e LABOR

Hz
Att 15 dB

Lwl -15.6dBm | BER 0.0e-7 | MER 33.8d2 DEMOD PLP

GI
Filot Pat:
PAPR:

Decoded PLP
PLP ID:

Frm 1,0000e+001

® o ©
Freguency AL
— o Deinterlasyver Tirme and Cyclic Constellation
PLF Cell G-Delay Derotation
(Filot . Deinterleaver —m -
Femaoval) . @
ROHDE&SCHWARZ 032010 | R&S ETL Overview | 26
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Modulation analysis by constellation diagram

R&S ETL Constellation 5/M 102452, FW 2.50e LABOR

Ch: --- RF S 110] MHz DWB-T2 AHz Ll pOSt-SIgna”Ing

Decoded PLP
PLP ID:

Lvl -15.6dBm | BER 0.0e-7 | MER 33.5d8 DEMOD  PLP Frm 1.0000e+001

L1
® o © ©
Freguency AL
— o Deinterlasyver Tirme and Cyclic Caonstellation
PLF Cell G-Delay Derotation
(Filot . Deinterleaver —m — —
Femaoval) . @
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Modulation analysis by constellation diagram

R&S ETL Constellation 5/N 102452, FW 2.50e LABOR .
S Mz DVE-T 2 Mz Before Time
ExpLwl -17.50 dBm *Att 15 dB Deinterleaver
FFT-Mode
PLP ID:
Mad:
Rotation:
MER:
bef Time I:Zlei_nterl.
Lvl -15.6dBm | BER 0,0e-7 | MER 44,4dB [DEMOD PLR | cells 2,0000e+005
L (®) ®
——
@ Freguency AL
— o Dieinterleaver Tirne and Cyclic Constellation
PLR, Cell Q-Delay Derotation
(Filot . Deinterleaver—m — —
Removal) - @
7]"““::'“1'Years of COMPANY RESTRICTED
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Modulation analysis by constellation diagram

PLP ID 0 (256QAM)

R&S ETL Constellation S/N 102452, FW 2.50e LABOR

100 MHz DVB-T2 8 MHz before Derotation

=att15 de

PLP ID 4 (64QAM)

R&S ETL Constellation S/M 102452, FW 2.50e LABOR
Ch: --- RF 0000 MHz DWB-TZ2 8 MHz

15 dB

Decoded PLP
FLP ID: ]

Mod: 256 QAM
Rotation: on
MER: 445

I source

bef Dierotation

Lwl -15.6dBm | BER 0.0e-8 | MER 44,.5dB DEMOD PLP Cells 2.0000e+005 Lvl -15.6dBm | BER 0,0e-6 | MER 44.4dB DEMOD PLP  Cells 2,0000s+005

L1
@ Frequency Eji{h @ @

— o Deinterleaver Time and Cyclic Constellation
FLF Cell G-Delay Derotation
i(Pilot . Deinterleaver —- — -
Remaoval) . @

7||||||:::|“'Years of COMPANY RESTRICTED
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Long-term test with Measurement Log

R&S ETL Measurement Log S/N 102452, FW 2.50e LABOR Measurement LOC]

Ch: --- RF! B-T2 Channel No

* Attt 15 dB ':!;I R&S ETL'K208

ExplLvl -17.50 dBm

I for long-term tests (e.g. 24h)

-20 dBm s
20 r!E.rlrl 35 0B i I
i I recording of most important
o BEEE DVB-T2 signal parameters
:I:I L EI E‘I - L I I
i - I detection of sporatic effects
ot by min and max detector
11.02.2012 21:52:29 I t f t
R e export function
Input Levell |

Bit Rate Offset

BER before BCH
BBFRAME Error ratio
11.02.2012 21:56:16 MER (PLP,RMS)
{EYM (PLP,RMS)

MER (PLP,Peak)

E¥M (PLP,Peak)

TS Packet Error Ratio
Errored Second ratio
LDPC Iterations

BER before LDPC

7]"“':::'“1'Years of COMPANY RESTRICTED
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MPEG transport stream
analyzer
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Transport stream analyzer

I Analysis of the content of digital TV

File Wizw Setup Help File View Setup Help
v .
—— Statlsl!cs. ILDg | Eit Rate I TahIeF.\sttwllun | Template | - Contral
13t Priority Error——— —2nd Priority Error 3rd Priority Error Ertended Check:
la Rohde & Schwarz ETL | ) fckoke
s IS Y O 15 155N 0 Transpor [0 Sl Repstiion 0 SFN Spnc
%IE’-;DB-DI;DIQTDSQ;;GDI] Uﬁg—iﬂs-lﬂlﬂ % 0 Sync Byte 0 CRC [0 NIT Actual 0 BitRate Hold
2 90-90-90.90-904 o o o o Log
A A Moritoirg 0 PAT 0 PCR Repetition 0 NIT Other 0 T5ID Match
i-| 2]90-80-90-30-30-01 l— . l— i . o
;--@90—90—90—90790702 = 0 Continuity Count 0 PCR Discontinity I 0 SDT Actual 0 T3 Modification
o PMT ] 11 PCR Jitter I 0 SDT Other 0 CAAkemation || Higing
i 0 FID 0 PTS Repetition | 0 EIT Actual 0 TS Template || Events
0 CAT I 0 EIT Other 0 DVB-H
I 0 EITPF Log
I T
INPOUDT o PsIsSI Adbared 0 RST ype
7 B Service 514 [Z0F] [0 1o
" Input1[TS ASI] B Service 515 [3sat] @ I 0 Unef PID B
L. At O Sewvice 517 [Daku/kiKal Naw
B707 (PO 20 B Service 516 [ZDFintokanal] Dt dfbeelcast
(m]

EMIF (FID 21) Mull Packets |

3 Service 515 [3zat]
7 Service 517 [Doku/KiKa]

+| 7 Service 516 EDFintokanal] —_—————
- ENul Packets PID £191) = | | | |Log: Continuaus — [Log View: Al |Event Nav Disatid. _IUE_58_12

f | I I [Gar &Y Decoder | | |

7||||::::iii“YDe§3r_S of COMPANY RESTRICTED
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In-Depth Analysis

I Table interpreter function for an in depth analysis
(identification of content)

File View Setup Help File View Setup Help
Packet Interpreter | Table / PES Intempreter | HeaderMap | 75 Lint | - PCR Analysis IF‘TSAna\ysws | Start
0: 47 40 00 10 00 0D BO 5D 04 4D ES 00 00 00 00 Service [ 16418 [VOX] PCR-PID [545 PCAIte) [Ox1F1238431 040038 25483
|| 16: 10 &D CA E0 54 6D UB E0 U8 GD CC E1 2C 6D OD P _PCR Ji
| 32: 90 6D CE E1 F4 6D CF EZ 58 6D DO EZ BC 8D D1 :iI PosPk  [7Bns
i| 48: 20 6D D2 E3 84 60 DB EB BB 6D D9 EC 1C 6D DA Stop 500ns MegPk [Bne || StoP
64: 50 6D DE EC E4 6D DC ED 48 6D DD ED AC 8D DE Lk [B0Om
80: 10 6D DF EE 74 6D EO EE DB 6D E1 EF 3C 6D E2 0.0ns =
96: DO 58 F2 9F A2 FF FF FF FF FF FF FF FF FF FF
112: FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF Ut 500 ns | Gl
128: FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF || el Seals 2| Fescale
144: FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF e e e e e e e e |
< I 20 1B a2 Bs 4s  to=00:00:00.000
rterpret al« |
, |Transpert Packet Header i’ 40.0 ms | e
N Syne Byte 8 bit 0x47 j haw 38420 ms
.| Transport Error Indicator 1 bit 1] 375 ms hin 31.620ms
il Payload Unit Start Indicator 1 bit 1 Lim. Upper |40 ms
Transport Priority 1 bit a 35Um3-1 Lim. Lower |5 ms:
FID 13 bit 0x0000 5l
il Transport Scrambling Control 2 bit a 32.5ms —l
Scal
1| Adaptation Fisld Cantrol 2 bit 1 il 1] ZEﬂM
! Fontlnuitv Counter 4 lfit a _|L| e -
1|l 20 1B A2 Bs s to=00:00:00.000
Filter Con
| | [Snapshor [Stopped | [PCA OverallJiter [Profilz MGF3 [1Hz) [Rupring 1 [00:00:25 o
I

[ [Cerfig DVE] | [Confia (DVE]

7]||||::::iii"¥}e§3(s of COMPANY RESTRICTED
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TS generator/recorder function

I Recording of data up to 90 Mbit/s
I MPEG-2 TS generator for files with file format . GTS and .TRP
I The SD stream library 1 is a part of the option R&S ETL-K280

« TV Analyzer/Receiver

 Spectrum Analyzer

~ Analog Demod

® TS Generator/Recorder

TS Analyzer
 TxCheck

Source

'llll""””i' Years of COMPANY RESTRICTED
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Audio Video HW Decoder

I Decoding of MPEG-2 and H.264/AVC video content (SD)

I Support of HDTV
I Decoding of MPEG-1 and MPEG-2 layer 1 audio content

I Support of Dolby Digital AC-3 and HE-AAC

nnnnnnnnn

)i 39.4dB / 39.5d8 Sync ok

ATV live picture DTV live picture

7|||||l:“"l“\[f}ears of COMPANY RESTRICTED
I riving
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MPEG Processing Board

1 1 x HDMI output for an external HDTYV flat screen

I Common interface

ROHDE&SCHWARZ 032010 | R&S ETL Overview | 36
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T-DMB/DAB firmware R&S ETL-K250

I First high professional TV analyzer for T-DMB/DABi  nthe
market!

I In depth RF signal analysis

I Designed for:
- Commissioning and maintenance of T-DMB/DAB transmi tter
- Coverage applications
- Quality assurance in production lines
- R&D

I ETI interface for an external analysis on ETl strea ms

|WWW@$M COMPANY RESTRICTED
7'! ""””[l Driving
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Measurements for T-DMB/DAB

I The most important parameters in one view
I Sub channel parameters for T-DMB (MPEG-TS, stream d ata mode)
I Zoom function for selected parameter

R&S ETL Digital Overview
Ch: -—- RF2 00 MHz T-DMB/DAB Channel No

SigLwl -22.5 dBm

MER (rms)

Min BER
Integration
(Samples)

_—
_=

Attenuatio

'WWWWMMf COMPANY RESTRICTED
7 I'“”H  Driving
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T-DMB/DAB FIC analysis

I Structured presentation of an ensemble its services and
service components with “ensemble information”

I Selection of a sub channel via service and service component

R&S ETL Ensemble Information
Ch: --- RF

Ensemble

=W nformation

Service: BAYERN 4 Klassik
n Service Component Transp. Mechanism SubChId

1 SCIDIS:<0x0000= STREAM AUDIO

Select

Service

I R R B CCcc
5= T i
Component
ps [Subchannel : 17

Data Rate (kBit/s) | Prot. Level | Startcu | sizecu | ca | [EESEEE

192 IR T  tcnuation
Lvl -34.0dBm | --- | MER 19.0dB FIC

'WWWWmmf COMPANY RESTRICTED
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ROHDE&SCHWARZ 032010 | R&S ETL Overview | 39 Wil

lnnovatlon



FM (Radio) analyzer

RF and audio spectrum

I RF spectrum and audio
spectrum

I Protection masks for
stereo and mono

Lvl -73.3dBm . -I---
B N [ N

o A [ N N T
e T
Al L W ]
B | iy Li T
o kel TR T I T
AL LA L

Lwl 62ureq Offs -0.092 kHz STEREQ
7]"“':::'“1' Years of COMPANY RESTRICTED
IMfll Driving
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FM (Radio) analyzer

Overview

I Compact overview about

- level

- carrier frequency offset

- deviation of MPX, M, S and
pilot, RDS, DARC

- AM depth

- pilot frequency offset

- pilot phase offset

ROHDE&SCHWARZ 032010 | R&S ETL Overview | 41

Limit <« Results

=< Limit Unit

o] o] iuolmw |
m—m-
o[ e isoooowe |

oo e |

Lvl 62, DdBleFreq Offs +0.209 kHz

STERED

7

il
Wikl

S

Illlmnnm Years of

Driving
Innovation

MPX R

4 =
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FM (Radio) analyzer

MPX Power & Peak Deviation

I Important measurements to ensure, that
the allowed channel power and channel
bandwidth will be not exceeded

R&S ETL Radio MPX Power/Peak Dev
Ch: --- RF 98,750000 MHz FM Sterso

55.5] 08.2
Lvl 61.9dBpY|Freq Offs -0.056 kHz STEREC
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Coverage measurements with R&S ROMES

% Romes {Replay OMLY) - echo.rsxks - Replay OF C:\Programme’,ROMES 3NG'MeasData'\ETL_Echo__ 2008-03-13 14-49-21.rscmd [Expert]
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Interfaces for an integration in monitoring systems
and measurement vehicles

I 10/100 Base-T LAN

I USB host (for keyboard, mouse, memory stick)
I Refin/out, Ext trigger/gate in

I GPIB interface

I

DC interface
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Németh Zsolt Rohde & Schwarz
: Budapesti Iroda

meérnok-uzletkotd 1138 Budapest, Madarasz Viktor u. 47-49.
Telefon; +36 1 412 44 60
Fax: +36 1 320 44 61, 412 44 61
Mobil: +36 20 962 23 64
zsolt.nemeth@rohde-schwarz.com
RS-Hungary@rohde-schwarz.com
www.rohde-schwarz.hu
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