Instrument overview R&S VTC |, VTE, VTS:

media interface analyzer family

1 Universal measurement platform for
« HDMI 1.4/2.0a
« MHL 1.4/2.2
= Analog A/V
1 Protocol compliance testing
1 Audio and video analysis up to 4K / UHD
1 Electrical TMDS analysis
I Broadcast signal generation for DUT stimulation
1 Test automation and report generation

P ——
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Instrument comparison

- R&S VTC R&S VTE R&S VTS

Picture

Name Video Test Center Video Tester

Height 4 HU 3 HU

Width 19” 19"/ 2

Display 11,6" "

1366 X 768 800 x 480

16:9 5:3

Module slots 8 3

ROHDE&SCHWARZ 19 April 2016 VTC /VTE / VTS product presentation

Compact Video

Tester
1 HU
19"/ 2

DVI connector
(no integrated
display)

1
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Modular concept

FRE wiP R
FREQUENCY LEVEL STANDARD ~ FFTSIZE BANDWIDTH

474000 000 Wz -200 dBm DVB-T2 32K EXT 8 MHz

Base units

Broadcast

_ modulator options
AV interface

modules / options

AV analysis
options
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HDMI interface testing

Overview

1 Universal HDMI testing module offering all required interfaces:

= HDMI IN HDMI signal analysis up to 18 GBit/s

- HDMI OUT  HDMI signal generation up to 18 GBit/s and

HDMI audio input for ARC testing

= S/PDIF IN Audio analysis and signal routing to HDMI IN (ARC)
1 Signal generation and analysis

= is in line with HDMI 2.0a (covering CEA-861F and VESA standards)

= supports HDCP 1.4 and 2.2

= covers video signals up to 4K / UHD resolution (60Hz progressive, 4:4:4)
I Functions are enabled by options (next slides)

KOMI IN HOMI OUT

) 2GS

ANALYZER ANALYZER QENERATOR

R&S VT-B2363 HDMI RX/TX 600 MHz module

VT-B2363

COMPANY RESTRICTED
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HDMI interface testing
Signal analysis - VT-K2364 HDMI RX (1)

1 Hot plug detection (HPD)

« HDP on / off setting

= 5V power status display
1 HDCP 1.4/ 2.2 de-cryption

= On / off setting and status display
« Reconnection request (re-authentication)
1 EDID simulation with example EDIDs

(see also EDID editing)

I Extensive audio and video
content analysis
(see AV analysis)

1 Audio video output

ROHDE &SCHWARZ 19 April 2016

T@?72ARANOA

HPD Signal [on>| HDCP

User defined EDID
HDMI +5V Power Asserted
PCLK locked Locked
HDCP State Inactive
TMDS Char. Clk. 594.000MHz
Pixel Clock 594.000MHz
Video Code 3840 x 2160 @ 59.94160Hz (97)
Audio Coding Refer to Stream Header (L-PCM)
Inputl U aeo ﬂuﬁm‘| m"oEr'arné §EBE| E*g

VTC /VTE / VTS product presentation
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HDMI interface testing
Signal analysis - VT-K2364 HDMI RX (Il)

1 Display of relevant protocol parameters:
= Video timing parameters
« Audio parameters
= Status and Control Data Channel (SCDC) status
1 InfoFrame analysis:
« Auxiliary video InfoFrame (AVI),
« Audio InfoFrame,
« HDMI Vendor Specific InfoFrame (H14b VSIF),
« HDMI Forum Vendor Specific InfoFrame (HF-VSIF),
« Dynamic Range and Mastering InfoFrame (DRM),
= Source Product Description (SPD)
« MPEG InfoFrame

ROHDE&SCHWARZ 1o April 2016 VTC /VTE / VTS product presentation
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HDMI interface testing
Signal generation - VT-K364 HDMI TX (1)

I Standard compliant, reliable, reproducible, error free signal generation
1 Static pattern generation
= extensive pattern library including the signals: chess board, Pluge, noise,
colors, multiburst, 3D cross talk, 3D contrast and SMPTE
= all CEA-861F (VIC1 — 107) and VESA video formats up to 4K resolution
1 Configurable pixel shift and line shift function
to generate moving content based on static patterns
1 8 channel PCM sine tone generator with definable
= sine tone frequency
« sampling rate
= audio level
= resolution

B
N7
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HDMI interface testing
Signal generation - VT-K364 HDMI TX (I1)

1 Hot plug detection (HPD)
« 5V on / off setting
« Sink HPD status display

1 HDCP 1.4/ 2.2 encryption
= On / off setting and status display
« Reconnection request

(re-authentication)
1 Display and save of

z@?ARANaR

Si n kls E D | D d ata. Content Selection ; Video Code
1 Status and Control Data — 2 Foma Fiter
- | Gray Ramp Resolution
Channel (SCDC) status display | —= _
H Ramp Frame Rate
BB MACBETH 16:9 Babel Color | RepsctRate L I
m MACBETH 16:9 Color Checker | Video Configuration YCbCr4:2:2
- Plain Blue ' Audio Configuration 96 kHz, 0.0 dBFS, CA 13
[ Ipiain cyan o Pause | stop |

m Signal [ InfoFrame | EDID Reader| SCDC| CTS

COMPANY RESTRICTED
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HDMI interface testing
Signal generation - VT-K364 HDMI TX (1l1)

1 Configurable video amplitude
I Definable parameters like
= pixel encoding
« DVI mode
« 3D mode
= level and bit depth
I Generation of nonstandard signals for stress testing
(R&S®VT-K362 HDMI TX user defined timing)
= timing adjustment
« InfoFrame adaptation (also supporting HDR meta data signaling)
1 Audio analysis for ARC signals received via HDMI out connector
(with audio analysis option (see Audio analysis))

COMPANY RESTRICTED
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HDMI interface testing
Signal generation - VT-K361 HDMI moving pictures

Uncompressed moving picture playout
1 up to 8 Gbhyte of uncompressed video / audio data
(~ 13 seconds FullHD content (1080p, 4:4:4, 12Bit/pixel, 60Hz)
~ 4 seconds UHD content (4kx2k, 4:4.4, 8Bit/pixel, 60HZz))
1 several test sequences like "Lip-sync”
"Moving color bar (EMC)"
and moving text

COMPANY RESTRICTED
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HDMI interface testing

Signal generation — AV data import

. + BV TR RS W Bt et - BN - S 4 Bt (118 - ke 2 50 S
User defined test patterns *‘q? =
and sequences 4 "H iy LP H 1 onge | B2
(AVG Pattern Import software) oo e | v

m = e AT omo (1L ~Poure T od 38 — . o

1 Video data import
(BMP, TIFF or YUV16)
1 PCM audio import
(up to 8 channels,
WAV file based)

COMPANY RESTRICTED
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HDMI interface testing
EDID editing

1 EDIDs of sink devices can be displayed and stored on hard disk using the
HDMI/MHL generator application

1 EDIDs stored on hard disk can be used by the HDMI/MHL analyzer application

1 Editing of EDIDs is supported by third party SW

1 Example: E-EDID Editor from Deltacast
(Free download: http://www.deltacast.tv/products/free-software/e-edid-editor)

= Representation of the EDID

, : e
data in text fields and T D
NN =R | | E-EDID Extensions:  CEA Timing Extension
I n a H exad e CI m al VI eWe r General / Video Input Definition / Feature: | Color / Established Timings | & Il | Standand Timings | Detailed Timings / Display Descriptors |
—Wendor & Product 1D —Wideo Input Definition —Screen Size — Featurs Suppot —————————————————
« EDID V1.3 and V1.4 support | s © ks € s C pmarae || |
. . . Product ID: [0000 Signal Level: [0700: 0.300 Vop = L = e
with switching to each other st [T ke L At o8 s e
[ Separate Sync Horiz. Size {cm}. ID_
. . . Mode! Year I ™ Composte Sync Vetic. Ses Gnt [ Golor Typs: - [Woochrome / Graysca =
. C EA TI m I n g Exte n S I O n Yoar: [1550° e e . ~Cofor Encoding Farmat/e
Wesk: [T L et —Aspect Ratio W AeBaad [T yocs a4t
" Digtal o Tee Pt =i itch 4.2
S u p p O rt i Display Transfer Characteristics ——— C Ell: Deptti | Undefined - = -
Pspsct Ratia: |1.00 sRGB Continuous Frequency
Gamma: |[1.00 Inteface: |Undefined o I Prefemed Timing Mode

EDID V1.4
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HDMI interface testing
DDC / CEC analysis - VT-K2391 CEC/DDC analyzer (I)

Testing of sinks and sources:

1 Send, receive, log and interpret CEC commands;

1 Quick Mode: send one of the most common CEC commands or one of up to 20
user defined CEC commands to the DUT by just one “click”

1 Vary bit timing and disable acknowledgments for CEC stress testing

DUT (source) Tester (sink) Tester (source) DUT (sink)

O O

ol _____ Jo 000 O 9
S E—

For example R&S R&S For example
Disk Player VTC/VTE/ VTS VTC/VTE/VTS TV set

COMPANY RESTRICTED
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HDMI interface testing
DDC / CEC analysis - VT-K2391 CEC/DDC analyzer (l1)

Testing of sinks and sources:
1 Log DDC communication and display selected packets in detail including an
interpreter for HDCP 1.4/2.2 packets
1 As source: read and write SCDC registers
(as sink: SCDS registers are maintained by VT-K2364 HDMI RX automatically)
1 As source: read EDID and display interpreted content
(as sink: standard or by user defined / selected EDID can be loaded)

DUT (source) Tester (sink) Tester (source) DUT (sink)
dl: 2@ | Il " O 1
O O
ol _____ Jo 000 O (2
S E—
For example R&S R&S For example
Disk Player VTC/VTE/VTS VTC/VTE/VTS TV set

COMPANY RESTRICTED
ROHDE&SCHWARZ 1o April 2016 VTC /VTE / VTS product presentation 15



HDMI interface testing
DDC / CEC analysis - VT-K2391 CEC/DDC analyzer (ll1)

Testing of communication between sink and source (passive):

(2 DUTSs, requires VT-Z2390 HDMI pass-through adapter):

1 Snoop and interpret CEC commands

1 In addition act as active CEC device as described under sink and source testing
1 Snoop DDC communication and display selected packets in detail

1 Interpret HDCP 1.4/2.2 packets

Tester ({58
R&S VTC /VTE/ VTS 'lll‘r ;
Sink
Source
0 o
Cn o M 2 <
—
For example For example
Disk Player TV Set

COMPANY RESTRICTED
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HDMI interface testing
CTS testing — Supported tests

1 HDMI 1.4 and 2.0 testing in accordance to the HDMI Compliance Test
Specification (CTS)

1 R&S is an active member of the HDMI forum adding and approving new CTS
Test IDs continuously.

1 Several tests from the given categories are supported and approved:
= R&S VT-K2367 HDMI 1.4 CTS source test

7.4 Protocol, 7.5 Video, 7.6 Audio, 7.7 Interoperability With DVI, 7.8 Advanced Features

» R&S VT-K367 HDMI 1.4 CTS sink test

8.4 Protocol, 8.5 Video, 8.6 Audio, 8.7 Interoperability With DVI, 8.8 Advanced Features

= R&S VT-K2368 HDMI 2.0 CTS source test

7.2 TMDS Protocol, 7.3 TMDS Pixel Encoding, 7.4 Video Timing, 7.5 Audio Encoding, 7.6 HDMI-VSIFs, 7.7 AVI
InfoFrame, 7.8 Audio InfoFrame and GCP, 7.9 Audio Channel Status, 7.12 High Dynamic Range InfoFrame

» R&S VT-K368 HDMI 2.0 CTS sink test

8.2 TMDS Protocol, 8.3 Pixel Decoding, 8.4 Video Timing, 8.5 Audio Decoding and Rendering, 8.7 HDMI-VSIFs, 8.8
EDID

1 All tests supported are listed in the VTC / VTE / VTS specification

COMPANY RESTRICTED
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HDMI interface testing
CTS testing - Features

Start of tests by a push of a button
Optional automated testing via dedicated SW tool AVBrun

Partial execution of tests for debugging purpose

Clear and easy to read test results

Test result logging s sink et =
Simple to understand (MOIs) PRERIPRAR] owi 20|

. Sink TMDS Prot.
Methods of Implementations
TMDS raw data capture on
hard disk for offline

in depth analysis

Sink EDID

HF2-10
6G HF-YSDB

Sink Pixel Dec.  Sink Video Timing

» Forma
HF-VSDB

COMPANY RESTRICTED
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HDMI interface testing

Time domain analysis

MU712136 V1.61.0.4 BETA

I Support of up to 6 Gbit/s o
(HDMI 2.0) per data line e ——
1 Integrated device emulation (EDID) | T cursor
1 Eye diagram display and analysis (data lines):
= DC, rise/fall time, skew,
duty cycle, frequency
1 Tests for control lines (DDC / CEC)
= DC voltage, capacity
I Clock jitter measurement
I Pre-compliance test of CTS test Ids ) ococ- [N

~-780mV |
-0.500U1 |

+780mV |
+0.500U1 |

1 560mV
1.000U1

1 485.027 147TMHz

| ¥ 4 STATUS
e -
{ V
@ )"
R&S VT-Z22385 R&S VT-B2380
TMDS (6 GBit/s) Time Domain Analyzer HDMI RX/TX 600 MHz module

COMPANY RESTRICTED
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HDMI interface testing (300 MHz)
VT-B2360/B2361 HDMI RX

il d=lbdZll 1 Module for analysis of High-Definition

e e o o Multimedia Interface signals in accordance to
(I %1% Q S o) HDMI verison 1.4/2.0

= e ersoo - VT-B2360 225 MHz for resolutions up to 1080p
e T o s = VT-B2361 300 MHz for resolutions up to 4k x 2k
o 0 VoL | 1 Features:

e - - Realtime analyzer:

it | video [Radia | FOGP | ioFrame | €8 | » 4:2:0 pixel coding support

= Video / audio decoding

= Video timings, Audio parameter

= HDCP status

= AVI, SPD, Audio, MPEG info frame display

= Auxiliary HDMI output:
= Loop out of video/audio signals from HDMI input
1 Optional:
= CEC tracer:
= Send and receive CEC commands

= Monitor CEC communication
= HDMI protocol compliance test extensions (see next

page)

COMPANY RESTRICTED
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MHL interface testing
Signal generation and analysis - VT-B2350 MHL RX/TX

1 Mobile High-Definition Link (MHL)

RSVTS-100012 V1.0.0.8

signal generation and analysis o Ao PTTR—
in accordance to MHL version 1.4 and 2.2 : Actue 252001z
I Realtime analyzer for 24 bit mode: AR Bt : el
- Video / audio decoding oerieaT il 'l
. . . . RGB or YChCr RGB
[ ] Vldeo tlmlngs’ AUdIO parameter ,;cti\]re_fFo'rmailhforrhationPrese'n't :cti\;: I:ormtatlnforr:ation present
ar Info ar Data not presen
. Scan Infermation Composed for an underscanned displa: z
HDCP Status . HBO-HB2: 82 02 0D ’ ~
. AVI, SPD, Audio, . wninaos
MPEG info frame display s e s e

I Realtime generator for 24 bit mode:
= Static test pattern playout and
audio PCM generator for |
up to 8 channels VT-B2350 MHL RX/TX
= EDID reader functionality
1 Auxiliary HDMI output:
= Loop out of video/audio signals from MHL input

COMPANY RESTRICTED
ROHDE&SCHWARZ 19 April 2016 VTC / VTE / VTS product presentation 21



MHL interface testing
PackedPixel signal analysis - VT-B2351 MHL RX PackedPixel

1 Realtime analyzer (MHL 1.4/2.2) |
« Video / audio decoding

Active 25.20MHz

- Video timings — _—
- Audio parameters - z ﬁ
- HDCP status -
. AVI, SPD, AU d| 0’ zzjr:r:ormax Information Present g:tr“sal::::f;::?err:aﬁon present
MPEG info frame display T SRR =
I Auxiliary HDMI output: i rein ) oo o 0
- Loop out of video/audio signals [T Ve Aade™TREEF] mrorrame [T

from MHL input

VT-B2351 MHL RX PackedPixel

COMPANY RESTRICTED
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MHL interface testing
CTS testing

VT-K355 MHL CTS sink test P—— PR EEET
I Provides system tests for sink devices ﬂ
(e.g. TV sets) in accordance with Bl tDscodng  VideoModes  AudioTests  EDDandDevie RePsus LT
compliance test specification e icoorsss (NN .o corancs -

IEC61937 Rx Test

T 3.2.4.2 Audio 3262 Device | Elafeasing
gfjfczas'c Eﬁiﬁ;"‘e' Clock Capability Sub-Commands
4 Regeneration Registers Test | LESESS

VT- K2355 M H I_ CTS source test 32.2.3 Packet 3233AVI 3.2.4.3 Audio

Types InfoFrame InfoFrame

Hre

1 Provides system tests for source devices 9234 Vides
(e.g. smartphones) in accordance with Rg T cro ' —E
compliance test specification EE— .

1 Modes: Instant capture and from file

COMPANY RESTRICTED
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MHL interface testing
CBUS analysis - VT-K2356 CBUS Tracer

I Send, receive and trace e
CBUS commands - MHL Analyzer

I Link layer and transition layer

HPD Signal

MSC,

GET_VENDOR_ [l GET_DDC_ & ]

support. 2
PP e | :

I Traffic monitoring via list view —
READ_DEVCAP WRITE_BURST

GET_STATE MSC_MSG
out | Vide Aud ICP | InfoFrame | C

WRITE_STAT

TS | CBUS |

HD

COMPANY RESTRICTED
ROHDE&SCHWARZ 19 April 2016 VTC /VTE / VTS product presentation 24



Analog AV interface testing
Signal analysis - VT-B2370 Analog AV RX

1 Interfaces (BNC)
« Composite (SD resolution)
« Component / VGA (1080p))
requires VT-K2371 Component support
« Unbalanced 2 channel audio
1 Signal analysis requires AV analysis options (see next slides)
« VT-K2100 Video analysis or
« VT-K2150 Audio analysis or
« VT-K2111 AV distortion analysis

VT-B2370 Analog AV RX

COMPANY RESTRICTED
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Video analysis
VT-K2100 Video analysis

1 Scope function

RSVTS-100012 V1.0.0.8 L 7 ' [ \ pa | ‘.

@MHL Analyzer [@MHL Generator [@AM[EITNEN18

- Measurement of timing, level 2
" . / A ; L Overlay ¥

= Marker / AMarker functionality
= Parade and overlay views for parallel
assessment of component signals

\ 399

(o]
r

I Chrominance measurement
= Vector scope to determine the color
amplitudes
= Indication of digital color values

-

Gain Phase

| 1.00) 1.0Deg ]
=
Cursor 256 2048
White 3614 0
Yellow 2592 1358 1
Cyan 2096 1417
Green 1792 1434 =i}
Magenta 1344 1434 =

COMPANY RESTRICTED
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Video analysis
VT-K2101 Video measurements

1 Automated signal parameter
measurements on

RSVTS-100012 V1.0.0.8

© Audio Analyzer JGAYEEYGEITES

- Tlmlng Signal Average Input Resolution Freeze Video Standard
. Level S ol comvostc i Ot
. M - . alue ower Limit r Limit est Signa a3 Clear
Linear and nonnar disorions | e S R <
= Noise ----_
Baseline Distortion % -5.0 .. CCIR17 [36]
« Jitter 27 Pulse Amplitude — % 100 100 Wait.. COIRY7 [36]
. 2T Pulse kfactor —_ & -0.1 20  Wait.. CCIR17 [36]
I Supported signal types 27 Pulse Hlf Ampl Dur — m W 7 Wai. CORWE
. -LZTPuise KPB — % -100 100  Wait... CCIR17 [36]
. CompOSIte (SD) -% -100 100  Wait... CCIR17 [36]
« Analog component (HD) I —- T
- Digital component (SD / HD) m“““’[
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Audio analysis (l)

1 VT-K2150 Audio analysis
measurement of:
= Level
THD+N
Frequency Response
(spectrum, sweep)
SNR
Crosstalk
Inter-channel phase

1 VT-K2151 Compressed audio support
« Channel status bit view
= Decoding for following standards:

VTE-100007 V1.30.1.3 Z9RNOA
@Y-UT Y-V ELP T8 @ AV Distortion Analyzer (@ HDMI Analyzer |@ Video Analyzer |@ MHL Analyzer

Signal Running Sample Format Sample Rate Input

Sync OK Level 16 Bits 43 kHz G

l| dBFS v|
cht

RMS Level

5.898
5.852
5932
5956
5.674
45981
5.989 0.991 -

Filter aa On

Averaging m Start

Input ILeveI THD+N |Frequency Response | SNR | Crosstalk |Tnierchannel Phase

AC3, E-AC3, MPEGL1 and 2, MPEG2 AAC and MPEG4 AAC

ROHDE &SCHWARZ 19 April 2016
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Audio analysis (ll)

1 VT-K2158 Speech quality
measurement PESQ

[VTE-100104 V1.69.0.3 BETA

@V Y. ENTLTN @ Video Analyzer (@ HDMI Generator

Signal Running Sample Rate

@ AV Distortion Analyzer

Input

48.0kHz HDMI [L2] ~

MOSLQ~| Measure Type POLQA - narrow | Channel CH1~

MIN Delay: 416ms =
AVG Delay: 288.958ms

MAX Delay: 93ms

Attenuation: -100dB

Level Reference: -27.8575dBov

Level Degraded: -85.0329dBov

Active Speech Lev. Reference: -29.37 14dBov
Active Speech Lev. Degraded: -100.641dBov
- Pause Level Reference: -74.5558dBov
Pause Level Degraded: -100.663dBov

= Provides perceptual evaluation
of speech quality (PESQ)
In line with ITU-T P.862
Overall / speech / noise
PESQ score
Speech / noise MOS-LQO
MOS P.800/LQ

= G.107 rating
1 VT-K2159 Listening quality analysis POLQA

= Provides perceptual objective listening quality (POLQA)
In line with ITU-T P.863

| TestReport MOS Score 1.392

RefFile: male 1.wav Calibrate
|Input| Ch. Slalus| Level| THDi-N Freq. Resp | SNR | Crosstalk | Ch. Phase Quallty‘

05 1 15 2 25 3

Finished Stop Start

= Speech POLQA score
= MOS-LQO score
= G.107 rating

COMPANY RESTRICTED
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AV analysis
VT-K2111 AV distortion analysis

1 Double ended picture quality analysis.
1 Video features:
= Difference picture display
= PSNR, SSIM, MOS-V, pixel error,
render rate, freeze, black frames,
dropped frames
= Treshold setting for visible error or
picture failure point detection
1 Audio features:
= Difference audio display
= Audio loss, audio level deviation,
1 Trace view
1 Logging of measurement data

RSVTE-100012 V0.14.0.x

@MHL Generator |[@MHL Analyzer  F@EARSEGTITLVGENTES
|Signal  Frame 10f 1 Cycle Synchronisation Reference
Self Referenced

crcs Mos V'

Combo. m --w SetRef
Tinput | List H’H— Settings |

ROHDE&SCHWARZ 19 April 2016 VTC /VTE / VTS product presentation 31
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TV and audio broadcast signal generation
VT-B600 Broadcast Modulator

1 Requires modulator option: S
DVB-T2, DVB-T, DTMB, ATSC/8VSB, ™74 ousiz -20008mDVB-T2 32K EXT 8 MHz

ISDB-T, ISDB-TB, DVB-H, T-DMB, e __---lll

CMMB, ATSC-M/H, ISDB-T 1seg, e s —
DVB-C2, DVB-C, ISDB-C, J.83/B, . =
DVB-S2, DVB-S/DVB-DSNG, ISDB-S, | =i | =
DirecTV, DMB France, DAB+, DAB, | s (Snmunimast s =
ISDB-TSB, AM, FM/RDS, B/G, DIK, = [ :

e
/11, M/N, L/l oo | o | e =l

1 Integrated TS player and CCVS
generator

=]
=]
o
(]
[N
>
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TV and audio broadcast signal generation
Additional options

1 VT-K1340 AWGN generator Level | dBm VTR0
- SNR configuration from w0 | -
-30... 60 dB VT- /
1 VT-K2600 Extended I/Q Inputs 315

Z

= Activation of Digital 1/Q input
1 VT-K3083 Frequency

extension 3 GHz

« Base unit: 30 ... 900 MHz

= Freg. extended to: 30 ... 3000 MHz
1 VT-K3084 Elect. Attenuator 110 dB

- Base unit: 10 ... -31.5 dBm T

WT-K3034
= Level attenuate to; 10 ... -110 dBm

COMPANY RESTRICTED
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TV and audio broadcast signal generation
LIB-KO — 59 transport stream libraries

P 2N
7N

(e) (s)

Test pattern library for analog TV
ETI streams for DAB and T-DMB

ATV-Video LIB-K50
T-DMB/DAB streams LIB-K51
DAB+ streams LIB-K53
ISDB-T streams LIB-K54
CMMB streams LIB-K55
ATSC & Mobile DTV stre, LIB-K56
DVB-T2 MI streams LIB-K57
EMC streams LIB-K58
DMB Streams France LIB-K59

ETI streams for DAB+

ISDB-T for brazil and Argentina

CMMB transport streams

ATSC mobile DTV (ATSC-M/H)

T2-MI for DVB-T2

Streams for EMC tests (moving color bar pattern)
ETI streams for French DMB

COMPANY RESTRICTED
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TV and audio broadcast signal generation
LIB-K70 — 73 transport stream libraries

P24

ZINS

® @

Basic stream library LIB-K70 Format: SDTV, HDTV
Video: MPEG-2, H.264
Audio: MPEG-1 L2, AAC, AC-3

Extended SDTV library LIB-K71 Format: SDTV
Video: MPEG-2, H.264
Audio: MPEG-1 L2, AAC, AC-3

Extended HDTV library LIB-K72 Format: HDTV
Video: MPEG-2, H.264
Audio: MPEG-1 L2, AAC, AC-3

3D TV library LIB-K73 Format: HDTV
Video: H.264-MVC
Audio: AAC

COMPANY RESTRICTED
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VoL TE video analysis

Downlink video quality

R&S CMW500
LTE EnodeB Emulator

AN ALt OMMMAMBARAN T e 1
- = ¥ J— 1 o TR
5 — . N
i = = s€ | =
! el N e
1) N
@
|

ER Reference
Video

Video Quality Analysis
S e Video (via PSNR)

-1 - | R&S VTE * Framerate analysis
| Video Analyzer  Frozen, dropped frames
e Lip sync measurement
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