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R&S®TA-TRS

R&S TA-TRS Overview

1 R&S TA-TRS Overview

R&S TA-TRS is a sequencer software tool that is used together with R&S BTC and
certain accessories to provide the user with test automation and test reporting capabili-
ties. The software features a user-friendly interface and unique test configurations such
as compensation loss, multiple interfering signals and smart learning of DUT control
via infrared remote control.

Used together with the R&S Broadcast Instruments, it offers users easy execution and
management of test cases for product validation and production testing. Offers an
automated test platform to perform RF and interoperability tests. In these tests, you
verify your product in accordance to the ETSI standards.

The test suite is designed to optimize the testing time. The versatile configuration
allows you to tailor the tests according to your different requirements, for example you
can perform the tests only on a subset of test signals.

The key facts are as followed:

® Supports all test cases for EN 303340, EN 303345 and EN 303372-2

® Automated detection of picture failure point for video and audio

® Optional camera solution for automated error detection on TV screens

® Intuitive state-of-the-art GUI with signal path loss compensation

® Reproducible and consistent test results

® Future-proof solution since more standards can easily be integrated into the soft-
ware solution
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R&S®TA-TRS Prerequisites

EN303340

2 Prerequisites

These required equipment need to be installed before using R&S TA-TRS:

® Required hardware and operating system
— Standard PC

— Windows 7 as 64 bit version, including service pack 1 and universal C runtime
update (KB2999226) or Windows 8.1, Windows 10 (capped by Windows 7 only
if uses with AVBCAM)

® R&S QuickStep sequencer software tool V4.60
® Broadcast Test Center (R&S BTC) firmware version 02.32 or higher.

2.1 EN303340

The following provides information for one or multiple box setup requirements.

2.1.1 One Box Setup

R&S BTC test instrument with the following options:

BTC - Main Signal

® Broadcast Test Center (R&S BTC)

® Baseband Generator first channel (R&S BTC-B1)

® Baseband Generator second channel (R&S BTC-B2)

® Baseband Main Module, two 1/Q paths to RF (R&S BTC-B12)
® RF Path A, 100 kHz to 3 GHz (R&S BTC-B3103)

® RF Path B, 100 kHz to 3 GHz (R&S BTC-B3203)

® Extended Baseband Routing (R&S BTC-K8)

® Multimedia Generator Suite (R&S BTC-K20 Included in base unit)
® Arbitrary Waveform Generator (R&S BTC-K35)

® Basic Stream library (R&S LIB-K70)

e DVB-T/DVB-H Coder (R&S BTC-K501)

® DVB-T2 Coder (R&S BTC-K516)

® DTV Interferers (R&S WV-K1114)

® AV Distortion Analysis (R&S VT-K2111)

e HDMI RX 300 MHz (R&S VT-B2361)

® Power Measurement (R&S BTC-K2055)

® Power Sensor that BTC supports

® RedRat IR Remote Controller (R&S BTC-Z)

Camera option for DUT with screen like TV
® AVB Camera Software (R&S BTC-KT3329)
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R&S®TA-TRS Prerequisites

EN303340

® Camera accessories (R&S BTC-Z3329)

Required files in R&S BTC

e Stream files: After installing TA-TRS in the PC, TimeCodeTRP. z1ip file is saved

under
C:\Users\Public\Documents\Rohde-Schwarz\QuickStep\Projects\

® TimeCodeTRP.zip: Unzip and copy them into D: \TSGEN\AVBrun\
— Grouper_576i_50.trp
— Grouper_720p_50.trp
— Grouper_720p_50_ Camera.trp
— Colorbar_720p_50.trp

® |[nterferer signals: After installing TA-TRS in the PC,
EN303340 interferer files V2.zip file is saved under
C:\Users\Public\Documents\Rohde-Schwarz\QuickStep\Projects\

® EN303340 interferer files V2.zip: Unzip and copy them into
D:\ARB\DTV_ INTERFERERS\

— LTE_BS-idle_V3_synth.wv

— LTE_BS-100PC_synth.wv

— Short_UE-Video-Stream_V2.wv
— DVB-T_8MHz.wv (SFU-K354)

2.1.2 Multi Box Setup

R&S BTC (1path) and R&S SFE instruments with the following options:

BTC - Main Signal

® Broadcast Test Center (R&S BTC)

® Baseband Generator first channel (R&S BTC-B1)

® Baseband Generator second channel (R&S BTC-B2)

® Baseband Main Module, one I/Q path to RF (R&S BTC-B11)
® RF Path A, 100 kHz to 3 GHz (R&S BTC-B3103)

® Multimedia Generator Suite (R&S BTC-K20 Included in base unit)
® Basic stream library (R&S LIB-K70)

e DVB-T/DVB-H Coder (R&S BTC-K501)

® DVB-T2 Coder (R&S BTC-K516)

® AV Distortion Analysis (R&S VT-K2111)

e HDMI RX 300 MHz (R&S VT-B2361)

® Power Measurement (R&S BTC-K2055)

® Power Sensor that BTC supports

® RedRat IR Remote Controller (R&S BTC-Z)

SFE - Interferer Signal
® Broadcast Tester (R&S SFE)
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R&S®TA-TRS Prerequisites

EN303345

® Memory Expansion (R&S SFE-B3)
® ARB Waveform Generator (R&S SFE-K35)
® DTV Interferers (R&S SFU-K354)

Camera option for DUT with screen like TV
® AVB Camera Software (R&S BTC-KT3329)
® Camera accessories (R&S BTC-Z3329)

Required files in R&S BTC

® Stream files: After installing TA-TRS in the PC, TimeCodeTRP. zip file is saved

under
C:\Users\Public\Documents\Rohde-Schwarz\QuickStep\Projects\

® TimeCodeTRP.zip: Unzip and copy them into D: \TSGEN\AVBrun\
— Grouper_576i_50.trp
— Grouper_720p_50.trp
— Grouper_720p_50_Camera.trp
— Colorbar_720p_50.trp

Required files in R&S SFE

® |[nterferer signals: After installing TA-TRS in the PC,
EN303340 interferer files V2.zip file is saved under
C:\Users\Public\Documents\Rohde-Schwarz\QuickStep\Projects\

® EN303340 interferer files V2.zip:Unzip and copy them into
D:\ARB\DTV_ INTERFERERS\

— LTE_BS-idle_V3_synth.wv

— LTE_BS-100PC_synth.wv

— Short_UE-Video-Stream_V2.wv
— DVB-T_8MHz.wv (SFU-K354)

2.2 EN303345

The following provides information for one or multiple box setup requirements.

2.21 One Box Setup

R&S BTC test instrument with the following options:

BTC - Main Signal

® Broadcast Test Center (R&S BTC)

® Baseband Generator first channel (R&S BTC-B1)

® Baseband Generator second channel (R&S BTC-B2)

® Baseband Main Module, two 1/Q paths to RF (R&S BTC-B12)
® RF Path A, 100 kHz to 3 GHz (R&S BTC-B3103)
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R&S®TA-TRS Prerequisites

2.2.2

EN303345

RF Path B, 100 kHz to 3 GHz (R&S BTC-B3203)
Extended Baseband Routing (R&S BTC-K8)
Multimedia Generator Suite (R&S BTC-K20 Included in base unit)
AM/FM RDS RDBS Coder (R&S BTC-PK570)
DAB/DAB+/T-DMB Coder (R&S BTC-PK511)
T-DMB/DAB Streams (R&S LIB-K51)
DRM/DRM+ Coder (R&S BTC-PK519)
DRM/DRM+ MDI Stream Library (R&S LIB-K60)
Analog A/V RX (R&S VT-B2370)

Audio Analysis (R&S VT-K2150)

Power Measurement (R&S BTC-K2055)

Power Sensor that BTC supports

RedRat IR Remote Controller (R&S BTC-2)

Required files in R&S BTC

FM and AM noise source. Above BTC2.30, It is default files under
D:\AUDIOPLAYER\CCIR559\

— AWGN_CCIR559 4500Hz_120s_V3.wav

— AWGN_CCIR559 15kHz_120s_V3.wav

DAB stream(LIB-K51 option): Copy them into D: \TSGEN\TDMB DAB\DAB\
— RED_Sine+_120s_eti_ni_file.dab_c

— PRODUCT-STREAM-01_V1.0.eti

— PRODUCT-STREAM-02_V1.0.eti

DRM stream(LIB-K60 option): Copy them into D: \ TSGEN\DRM\
— HFDCP_C

- LFMF.DCP_C

— VHFE.DCP_C

— HF_wanted.DCP_C

— HF_unwanted.DCP_C

— LFMF_wanted.DCP_C

— LFMF_unwanted.DCP_C

— VHF_wanted.DCP_C

— VHF_unwanted.DCP_C

Multi Box Setup

R&S BTC(1path) and R&S SFE instruments with the following options:
SFE - Main Signal

Broadcast Tester (R&S SFE)
Memory Expansion (R&S SFE-B3)
AM/FM/RDS Coder (R&S SFE-K170)
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R&S®TA-TRS Prerequisites

EN303345

e TRP Player (R&S SFE-K22)
e T-DMB/DAB Coder (R&S SFE-K11)

e T-DMB/DAB Streams (R&S SFU-K221)

e DRM/DRM+ Coder (R&S BTC-PK519)

e DRM/DRM+ MDI Stream Library (R&S LIB-K60)

BTC - Interferer Signal

® Broadcast Test Center (R&S BTC)

® Baseband Generator first channel (R&S BTC-B1)

® Baseband Generator second channel (R&S BTC-B2)

® Baseband Main Module, one 1/Q path to RF (R&S BTC-B11)
® RF Path A, 100 kHz to 3 GHz (R&S BTC-B3103)

® Multimedia Generator Suite (R&S BTC-K20 Included in base unit)
® AM/FM RDS RDBS Coder (R&S BTC-K570)

e DAB/DAB+/T-DMB Coder (R&S BTC-K511)

e T-DMB/DAB Streams (R&S LIB-K51)

e DRM/DRM+ Coder (R&S BTC-PK519)

® DRM/DRM+ MDI Stream Library(R&S LIB-K60)

® Analog A/V RX (R&S VT-B2370)

® Audio Analysis (R&S VT-K2150)

® Power Measurement (R&S BTC-K2055)

® Power Sensor that BTC supports

® RedRat IR Remote Controller (R&S BTC-Z)

Required files in R&S SFE
® DAB stream(SFU-K221option): Copy them into D: \TSGEN\TDMB DAB\DAB\
— RED_Sine+_120s_eti_ni_file.dab_c
— PRODUCT-STREAM-01_V1.0.eti
— PRODUCT-STREAM-02_V1.0.eti
® DRM stream(LIB-K60 option): Copy them into D: \TSGEN\DRM\
- HFEDCP_C
— LFMF.DCP_C
- VHFE.DCP_C
— HF_wanted.DCP_C
— HF_unwanted.DCP_C
— LFMF_wanted.DCP_C
— LFMF_unwanted.DCP_C
— VHF_wanted.DCP_C
— VHF_unwanted.DCP_C
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R&S®TA-TRS Prerequisites

EN303372-2

Required files in R&S BTC

® FM and AM noise source: Above BTC2.30, It is default files under
D:\AUDIOPLAYER\CCIR559\

— AWGN_CCIR559 _4500Hz_120s_V3.wav
— AWGN_CCIR559 15kHz_120s_V3.wav
DAB stream(LIB-K51 option): Copy them into D: \TSGEN\TDMB DAB\DAB\
— RED_Sine+_120s_eti_ni_file.dab_c
— PRODUCT-STREAM-01_V1.0.eti
— PRODUCT-STREAM-02_V1.0.eti
® DRM stream(LIB-K60 option): Copy them into D: \TSGEN\DRM\
- HFDCP_C
- LFMF.DCP_C
- VHF.DCP_C
— HF_wanted.DCP_C
— HF_unwanted.DCP_C
— LFMF_wanted.DCP_C
— LFMF_unwanted.DCP_C
— VHF_wanted.DCP_C
— VHF_unwanted.DCP_C

2.3 EN303372-2

The following provides information for one or multiple box setup requirements.

2.3.1 One Box Setup

R&S BTC test instrument with the following options:

BTC - Main Signal

® Broadcast Test Center (R&S BTC)

® Baseband Generator first channel (R&S BTC-B1)

® Baseband Generator second channel (R&S BTC-B2)

® Baseband Main Module, two 1/Q paths to RF (R&S BTC-B12)
® RF Path A, 100 kHz to 3 GHz (R&S BTC-B3103)

® RF Path B, 100 kHz to 3 GHz (R&S BTC-B3203)

® Extended Baseband Routing (R&S BTC-K8)

® Multimedia Generator Suite (R&S BTC-K20 Included in base unit)
® Basic stream library (R&S LIB-K70)

® DVB-S/DVB-S2, DSNG Coder (R&S BTC-PK508)

® Additive White Gaussian Noise (AWGN) (R&S BTC-K1040)
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R&S®TA-TRS Prerequisites

EN303372-2

® AV Distortion Analysis (R&S VT-K2111)

e HDMI RX 300 MHz (R&S VT-B2361)

® Power Measurement (R&S BTC-K2055)

® Power Sensor that BTC supports

® RedRat IR Remote Controller (R&S BTC-Z)

Camera Option for DUT with screen like TV
® AVB Camera Software (R&S BTC-KT3329)
® Camera accessories (R&S BTC-Z3329)

Required files in R&S BTC

® Stream files: After installing TA-TRS in the PC, TimeCodeTRP. zip file is saved
under
C:\Users\Public\Documents\Rohde-Schwarz\QuickStep\Projects\

® TimeCodeTRP.zip: Unzip and copy them into D: \TSGEN\AVBrun\
— Grouper_576i_50.trp
— Grouper_720p_50.trp
— Grouper_720p_50_Camera.trp
— Colorbar_720p_50.trp

2.3.2 Multi Box Setup

R&S BTC(1path) and R&S SFE instruments with the following options:

BTC - Main Signal

® Broadcast Test Center (R&S BTC)

® Baseband Generator first channel (R&S BTC-B1)

® Baseband Main Module, one 1/Q path to RF (R&S BTC-B11)
® RF Path A, 100 kHz to 3 GHz (R&S BTC-B3103)

® Multimedia Generator Suite (R&S BTC-K20 Included in base unit)
® Basic Stream Library (R&S LIB-K70)

® DVB-S/DVB-S2, DSNG Coder (R&S BTC-K508)

® Additive White Gaussian Noise (AWGN) (R&S BTC-K1040)
® AV Distortion Analysis (R&S VT-K2111)

® HDMI RX 300 MHz (R&S VT-B2361)

® Power Measurement (R&S BTC-K2055)

® Power Sensor that BTC supports

® RedRat IR Remote Controller (R&S BTC-Z)

SFE - Interferer Signal

® Broadcast Tester (R&S SFE)

® Memory Expansion (R&S SFE-B3)

e DVB-S/DVB-DSNG Coder (R&S SFE-K3)
® DVB-S2 Coder (R&S SFE-K8)
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R&S®TA-TRS Prerequisites

EN303372-2

e TRP Player(R&S SFE-K22)

Camera Option for DUT with screen like TV
® AVB Camera Software (R&S BTC-KT3329)
® Camera accessories (R&S BTC-Z3329)

Required files in R&S BTC
® Stream files: After installing TA-TRS in the PC, TimeCodeTRP. zip file is saved

under
C:\Users\Public\Documents\Rohde-Schwarz\QuickStep\Projects\

® TimeCodeTRP.zip: unzip and copy them into D: \TSGEN\AVBrun\
Grouper_576i_50.trp

Grouper_720p_50.trp

Grouper_720p_50_Camera.trp

Colorbar_720p_50.trp

Required files in R&S SFE
e Stream files: After installing TA-TRS in the PC, TimeCodeTRP. zip file is saved

under
C:\Users\Public\Documents\Rohde-Schwarz\QuickStep\Projects\

® TimeCodeTRP.zip: unzip and copy them into D: \TSGEN\AVBrun\
— Grouper_576i_50.trp
— Grouper_720p_50.trp
— Grouper_720p_50_Camera.trp
— Colorbar_720p_50.trp
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R&S®TA-TRS Starting TA-TRS

Quickstep Setup

3 Starting TA-TRS

To start using TA-TRS:

® |nstall R&S Quickstep
® Insert the Quickstep Dongle and connect with the instrument.
e Start the R&S Quickstep from the Windows "Start" menu

3.1 Quickstep Setup

The following descries the steps need to be setup and configure in Quickstep to run
TA-TRS:

1. Open QuickStep.

2. Select Test Project (.tpl file) - for file with _Simulation naming convention runs
without instruments for demo purpose.

Users » Public » Public Documents » Rohde-Schwarz » QuickStep » Projects » QS5-ETM »

Include in library « Share with = Mew folder
* [E Mame } Type Size
I J ActiveReports File folder
J Results File folder
[] 7] CalibrationETM.tpl R&S QuickStep te... 56 KB
| || EN303340ETM.tpl RE&S QuickStep te... 93 KB
o || EN303340ETM_Simulation.tpl R&S QuickStep te... 99 KB
. ] EN303345ETM.tpl R&LS QuickStep te... 93 KB
& || EN303345ETM_Simulation.tpl R&S QuickStep te... 93 KB
= || EN303372-2ETM.tpl RE&S QuickStep te... 91 KB
|| EN303372-2ETM_Sirnulation.tpl RE&S QuickStep te... 97 KB

Figure 3-1: Test project files for ETM

a) Under
C:\Users\Public\Documents\Rohde-Schwarz\QuickStep\

Projects)\, The folder (QS-ETM) and files are created by installer automati-
cally.
b) QS-ETM: Test projects files for multi legacy instrument solution

3. Over at the "Test Steps" under "Test Project Browser", check that the test plan is
loaded correctly.
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R&S®TA-TRS Starting TA-TRS

Instrument Setup Menu

Test Project Browser 2
HpSequence S Group K Remove
hrar N

Test Praject Parameters
Test Project Vanables
4 B Test Steps
! ™| ETSI EN303340 Test Plan [1]

4 e Test Procedures Before/After
M3 Test Cases [2)

Figure 3-2: Test plan name check

4. Setreport name, type, path

a) Click "Test Cases" under "Test Procedure Before/After"
b) Set "Report Name"

Default name is "R&S EN303340 Test Report" for EN303340
c) Set"Report Type"

e Default Report type is DOC (Word file)
e Available format: HTML, PDF, PDF + HTML, DOC
d) Set "Report Path"
Default Report path is "C:\QuickStep_Report\EN303340\" for EN303340

Text Project Browser - Test Step Settings RS_Report

Group Sequence [l Remove ld  Enable Ereakpoint Test Procedure .o | F3 m
1 1] o Test Procedure Befors] RES
~ | Controd Statements
Test Step Settings ) RS_ReporfySaveReport 1
Test Project Farameters 4 Ensble B sint _Test Procedure %I Beportiv A

d- e Test Steps - 0 o Test Procedure After | DOC
7] [T ETSI EN303380 Test Plan [1 ':-!'I'ML
PDF
A Test Procedures Before/After

POF = HTML

1 [7] Test Cases 2]

T Testrun After [1]

Figure 3-3: Report name, type, and path setting

3.2 Instrument Setup Menu

3.21 QS-ETM

1. Over at the "Test Steps" under "Test Project Browser", select the Test Plan
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R&S®TA-TRS Starting TA-TRS

Instrument Setup Menu

Testplan Editor ‘ ﬁE Testprocedure Editor | r.\{g System Configurator ‘ - Results Viewer ‘ |B8| Test Execution |

Eii Add Test Step K Remove Test Step | Test System: System 1 - b Single Run
Test Project Browser = 1 Bp Settings AVERun_Block_sw
£ Group = Sequence [ Remave Enable  Breakpoint  Test Procedure @ Instrument  BJC

BTC 2 Path|» | T

BTC 2 Path
BTC + SFx
BTC + 5Fx + VT
SFU + SFx + VT

= Test Cases

v | Control Statements

Test Project Parameters ®

19

[ Test Steps

ETSI EN303340 Test Plan [1]
4 [y Test Procedures Before/After

Test Cases [Z]
Testrun After [1]

Figure 3-4: Instrument setup menu

2. In the"Instrument" combo box, select setup

3. EN303340 / EN303372-2 setup list

BTC 2 Path
BTC + SFx
BTC + SFx +VTx
SFU + SFx +VTx

4. EN303345 setup list

BTC 2 Path
BTC 2 Path + UPx
SFx + BTC
SFx + BTC + UPx

% Continuous Run I“S' Update Test Project Mapping Tables Limits Test (7) Help

AVERuUN_Block_swh\Init_EN303340_EN303372_MIS Test Step Parameters Sl
Instrument | BTC/SFU Visa SFx Visa VTx Visa Step No 1 Step Enabled
BTC 2 Path | TCPIP:192.16 TCPIP:19216 TCPIP:192.16

Stepld 3 Breakpoint ]

@ Test Procedure |Test Cases M ]

| Test Step\Description

~ | Test Step Parameters ®

)| AVERun_Block_sw\Init_EN303340_EN303372_MIS

Instrument Setup  BTC 2 Path M
BTC/5FU Visa Resource  TCPIP:192.168.1.1:HISLIP/20000 - |Visa
SFx Visa Resource  TCPIP=192.168.1.2:INST - |\isa

VTx Visa Resource  TCPIP:192.168.1.3:INST - |Visa

Figure 3-5: Configure VISA resource

Click "VISA"

6. Enter correct information Visa Resource
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Instrument Setup Menu

AVBRun_Block_sw\Init_EN303340_EN303372_MIS

Instrument Setup  BTC 2 Path -

BTC/SFU Visa Resource  TCPIP:192.168.1.1:HISLIP/20000 - u
SFx

Interface Type | HISLIP "]

VTx Board Mo,

Hostname FIP 19216811

Instance F20000

Timesout 20000 ms

9 [ Check Connection

User can input any Visa Resource information or make it blank for instruments that are
not used. For empty information, there is warning message. However, user can ignore

it
AVBRun_Block_swh\Init EN303340 EN303372_MIS Test Step Parameters e
Instrument  BTC/SFU Visa SFx Visa WTx Visa Step No 1 Step Enabled
BTC 2 Path  TCPIP:192.16
Stepld 3 Breakpoint [J]
Test Procedure |Test Cases ']

| Test Step\Description

~ | Test Step Parameters

”~

AVERun_Block_sw\Init_EN303340_EN303372_MIS

Instrument Setup  BTC 2 Path v

BTC/SFU Visa Resource  TCPIP:192.168.1.1:HISLIP/20000  ~ Visa

SFx Visa Resource - |Visa

iF, GFid or U3B Address expected. e.q. TCFIP=i¢2.1682.10
M e e

IP, GPIB or USB Address expected. e g. TCPIP-192.1682.10
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EN303340 & EN303372 Automated Test Setup

4 Test Setup

There are different test setups for different standard manually and automatically. All the
different test setups describes in following sub section.

4.1 EN303340 & EN303372 Automated Test Setup

The following setups are for EN303340/EN303372 automated testing for DUT without
screen like set-top box. Based on K8 (Baseband routing) option, additional coupler or
combiner is required. Legacy instrument option allows using SFU and SFE as an inter-
ferer signal with 1 path BTC.

Device Under Test

nummn pad .
TViSar Standasd i TA-TRS
i

Signal n Couplar
—p

o usa | |

R T : R
Combiner

Wideo Signal

; 'ﬂ- T

GPIB or LAN

Figure 4-1: Instrument setup without K8 option for DUT without screen

Device Under Test

Videa Signal nllm:hlng pad !
TViSat 5|mdm1T ! TA-TRS
Signal i

HOMI

I — V—

' |

e — [

| [51 i :
= B 12 E
E : ’ |.nl'o“ﬁ‘ﬂ | i

RF ||or|d

Figure 4-2: Instrument setup with K8 option for DUT without screen
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EN303340 & EN303372 Automated Test Setup with Camera

Device Under Test

mlhbehing pad

Video Signal
TWiSat Standard

USE

= QITITT
H
1
i
H
1
1
i
H
1
i
H
1
i
H
1
i
H
1
[]
i
1
e ]
i
1
[]
i
1
[}
i
1
1
i
1
1
i
1
1
i
1
1
i
1
1
i
1
1
i
1
[
i
1
1
(]
1
H
=
1
H
L

1Path BTC

Figure 4-3: Instrument setup with legacy instrument for DUT without screen (Optional)

There is a limitation when you use K8 option. Dynamic range between two signals like
wanted signal and unwanted signal is 56 dB. So, result is more than 56 dB, report
shows >56 dB.

The above setup consists of the following:

® Computer: TA-TRS installed connected to BTC via LAN or GPIB
® BTC: Proper options that mentioned in Chapter 2, "Prerequisites”, on page 6
® Matching pad: DUT input is 75 ohm and BTC output is 50 ohm

® RedRat/RedRatX: DUT control for channel searching using IR (infrared) signal,
which connected to computer. You need to run learning process to create control
sequence before testing

® Coupler or Combiner: without K8 option, it is required to combine two signals
® (Cables: RF cables, HDMI cable, LAN cables

4.2 EN303340 & EN303372 Automated Test Setup with
Camera

Please do not use router to connect camera and BTC with PC. It drops transmission
data rate from camera and cause missing frame.

The following setup is for EN303340/EN303372 automated testing with AVB Camera
for DUT with screen like TV.
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EN303340 & EN303372 Automated Test Setup with Camera

Device Under Test

[1=] m%
—
Redrat |
. i TA-TRS +
mans E i AVE Camera
: ;
i {
w1
L
Video Signal

Figure 4-4: Instrument setup without K8 option for DUT with screen

Y
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TA-TRS +
AVE Camera
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[
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Figure 4-5: Instrument setup with K8 option for DUT with screen
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4.3

Test Setup
EN303345 Automated Test Setup

Device Under Test

T
Eygu;ﬁ;
Redrat |
ﬂ. i TA-TRS +
Camera | H AVE Camera
! 3
i 1
I : L]~ L
| L
S ——
Video Signal

. mm=a mmad

1Path BTC

Figure 4-6: Instrument setup with legacy instrument for DUT with screen (Optional)

The above setup consists of the following:

® Computer: TA-TRS installed connected to BTC via LAN. HDMI port is required with
camera setup

® BTC: Proper options that mentioned in Chapter 2, "Prerequisites”, on page 6
® Matching pad: DUT input is 75 ohm and BTC output is 50 ohm

® RedRat/RedRatX: DUT control for channel searching using IR (infrared) signal,
which connected to computer. You need to run learning process to create control
sequence before testing

® Coupler or Combiner: Without K8 option, it is required to combine two signals
® (Cables: RF cables, HDMI cable, LAN cables
® AVB Camera software and camera: Camera capture TV screen and stream to PC

via LAN. AVB camera software in PC detects correct video and output it to BTC via
HDMI

® USB to LAN adapter: Main LAN port in PC is for camera. The adapter is for BTC
control

EN303345 Automated Test Setup

The following setups are for EN303345 automated testing for Radio receiver DUT like
analog or digital radio. Based on K8 (Baseband routing) option, additional coupler or
combiner is required. Legacy instrument option allows using SFU and SFE as a main
signal only because SFx does not have audio player which requires to play CCIR noise
source for interferer signal.
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EN303345 Automated Test Setup

Device Under Test

IR signa

\W%

mhl.m:hlnu pad

n Coupler !

[ 3 or UsB
—
a Combiner —_—
e ————

Redrat

Audio Signal Radio Standard
Signal

LerR

GRIBOrLAN |
S |
Figure 4-7: Instrument setup without K8 option for Radio receiver
Device Under Test
Radio Racarer o
- R signa
I ==
nllutl:hing pad Redrat |
Audio Signal Radio Standard 4 ! TA-TRS
i
LorR Signal | !
Use i i

— %

GPIB or LAN

L T R L T P

Figure 4-8: Instrument setup with K8 option for Radio receiver
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EN303345 Automated Test Setup

Device Under Test

TA-TRS

Figure 4-9: Instrument setup with legacy instrument for Radio receiver (Optional)

There is a limitation when you use K8 option. Dynamic range between two signals like
wanted signal and unwanted signal is 56 dB. So, result is more than 56 dB, report
shows >56 dB.

The above setup consists of the following:

® Computer: TA-TRS installed connected to BTC via LAN or GPIB

® BTC: Proper options that mentioned in Chapter 2, "Prerequisites”, on page 6
e UPL/UPV: Audio quality measurement

® Matching pad: DUT input is 75 ohm and BTC output is 50 ohm

® RedRat/RedRatX: DUT control for channel searching using IR (infrared) signal,
which connected to computer. You need to run learning process to create control
sequence before testing

® Coupler or Combiner: without K8 option, it is required to combine two signals
® Cables: RF cables, HDMI cable, LAN cables
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Test Properties

5 Test Configuration

5.1 Test Properties

Several dialogs are provided for further test case configuration. The parameters in
these dialogs apply to all test cases in the test suite.

Vil2
| File ReRun

[ General Compensabion Satting Remote Control DUT Signal Mode List

Figure 5-1: Test configuration menu

5.1.1 File Settings

For the File Section, there are three functions as follows:

® Open Test Setting: Load existing test setting.
® Open Default Setting: Reset all settings back to default.
® Save Test Setting: Save the setting for the test for loading in future.

V112

File | ReRun
Open Test Settting
Open Default Setting

Save Test Setting

Figure 5-2: File settings menu

5.1.2 ReRun Settings

ReRun features provide convenient test plan and report file generation. Whenever test
is done, TA-TRS generates report file (PDF, HTML, WORD) based on you setting. In
addition, the log file, which contains all test result information, is automatically gener-
ated in the same location with the same filename. Using the log file, you can use below
menus.
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Test Properties

V112

File | ReRun |

ReRun Failed TestCase

Resume TestCase

Figure 5-3: ReRun Settings menu

For the ReRun Section, there are two functions as follows:

® ReRun Failed TC
— It works for the test result that is finished
— TA-TRS only run the test cases that have "FAIL" result
— Other "PASS" results are copied to the report without testing
® Resume Failed TC
— It works for the test result that is stopped or canceled during the test
— TA-TRS find final test position and resume the test
— All results before final test position are copied to the report without testing

5.1.3 General Dialog

In the "Test Properties", select "General" tab.
General
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Test Properties

5.1.3.1 [EN303340 and EN303372-2

Test condition

Settings

Test Conditions | Picture Failure | Report

Test Sefup & Method

2RF Paths Detailed Method =

Picture Degradation Judgement

Auto '~
AN Interface
|HOMI -
TestVideo Stream
EDID Loading ’Gmupar_?zﬂp_fpﬂ.l.rp- -l

Stream Path - DATSGENAVBrunt

Figure 5-4: Video test conditions in General dialog

The Test Conditions tab under "General" dialog consists of the followings:

® Test Setup
Set the test setup. Two setups are available based on BTC-K8 (Baseband routing):
"2RF Paths"
It uses 2 RF path BTC with combiner or coupler
2 Path Compensation file (*.2comp) is only available for "Compensation Set-
ting"
— "RF Path (K8)"
It uses 1 RF path BTC with baseband routing option (BTC-K8)
1 Path Compensation file (*.1comp) is only available for "Compensation Set-
ting"
® Method
Set the test method. Two approaches are available:
"Detailed Method"
Iterates through a range of levels to find out the exact level where the picture
failure happens in the DUT
— "Quick Method"
Directly tests the DUT with the limit requirement. At the end of the test, a
Passed/failed verdict is given

® "Picture Degradation Judgement"
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Test Properties

Select the mode of the picture failure point measurement.

llAutoll

Measures the picture failure using the AV distortion analyzer application.
Requires AV distortion analysis (R&S VT-K2111) with HDMI hardware. If this
option is not installed, you can perform the measurement manually.

—  "Manual"
Measures the picture failure using the human eyes. Watch the TV screen to
judge the picture failure point. For manual mode, it is classified to "Full Man-
ual", "Semi Manual" and simple manual. It is describes in detail in the Chap-
ter 7, "Test Status and Results", on page 71 section. Alarm can be sounded
during either start or finish by checking on the "Start" and "Finish" checkbox.

Picture Degradation Judgement

’Semi Manual "]

Sound Alarm Start Finish

Figure 5-5: Manual mode with sound alarm selection

® A/V Interface
Select the input signal for measurement. The available signals depend on the
installed options and modules
"HDMI"
HDMI input of the HDMI RX module (R&S VT-B2361)
— "Composite"
Composite input of the A/V RX module (R&S VT-B2370)
— "Camera"
Camera input module (R&S BTC-KT3329 & BTC-Z3329)

® Test Video Stream
Select the video stream for the test.

The stream location is D: \TSGEN\AVBrun\ on the R&S BTC. Default steam is
Grouper 720p 50.trp. You can also load your own stream after changing filename
to User. trp and save it to the stream location.

To change video output format for DUT using EDID, check on the "EDID Loading"
checkbox.
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Test Properties

Picture failure

Settings

Test Conditions  Picture Failure _Ftapmt-

Visible Error Definiion
Thrashald ’ssm «| 097

Measuwrament Durabon 200 ms
Refarence Video Quality

Threshold 33IM 1

Onset of Picture Degradation

Tirme 10 ]

Drefauit

Measurement Delay Time after RF soting

Time 1000 ms

0K

Figure 5-6: Picture Failure in General dialog

The Picture Failure tab under "General" dialog consists of the followings:

® Visible Error Definition
To define the quality parameters used for A/V analysis to reliably assess video
quality and detect any deviation from a reference signal. PSNR and SSIM are the
objective metric and most commonly used for quality measurements of com-
pressed images.

"SSIM"

Define structural similarity index to be used for the threshold limit setting for
picture failure point measurement. The value range is 0 dB to 1 dB and value of
1 is achieved if there is two similar sets of data. Recommended is 0.97

— "PSNR"
Define peak signal to noise ratio to be used for the threshold limit setting for
picture failure point measurement. The value range is 0 dB to 100 dB. The
higher the value, the better the quality. Recommended are 35 dB.

— "Measurement Duration"
Define measurement period. The value range is 20 ms to 999 ms. Recommen-
ded is 200 ms.
e Reference Video Quality
Define the reference video quality for Auto test. Auto test is required to make refer-
ence video file. After making it, TA-TRS will check whether the quality is good
enough. If the result is lower than threshold, the test stops and issues a warning
message

"Threshold"
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Test Properties

Defines SSIM or PSNR value for threshold. Recommended are 100 dB for
PSNR and 1 for SSIM with HDMI input video.

Note: Using camera for A/V interface, Threshold value is changed automati-
cally because the setup has more noise and uncertainty. Recommended are 37
dB for PSNR and 0.98 for SSIM

® Onset of Picture Degradation
To determine the picture failure, the signal quality is evaluated. The evaluation is
determined by degradation criteria specified in the test standard.
"Time"
Defines how many seconds a period should last. Recommended default is 15
S.
® Measurement Delay Time after RF setting
After changing RF parameter especially level, it needs some time for error-free
from instrument effect.
"Time"
Defines the delay time after setting the RF. Recommended is 1000 ms.

5.1.3.2 [EN303345

Test condition
Settings

Test Conditions | Audio Failure | Repont
Test Setup & Method
|2RF Paths v | |Datailed Method =

Audio Degradation Judgement
\Aum hut J

Audio Interface

;Compome ':
Measurement Setup

[ conducted -]
Measurement Channal

[Letchn) -]

0K

Figure 5-7: Audio test conditions in General dialog

The Test Conditions tab under General dialog consists of the followings:
® Test Setup
Set the test setup. Two setups are available based on BTC-K8 (Baseband routing):

— "2RF Paths"
It uses 2 RF path BTC with combiner or coupler 2 Path Compensation file
(*.2comp) is only available for "Compensation Setting".

"1RF Path (K8)"
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Test Properties

It uses 1 RF path BTC with baseband routing option (BTC-K8) 1 Path Compen-
sation file (*.1comp) is only available for "Compensation Setting".
® "Audio Degradation Judgement"
Select the mode of the audio failure point measurement.
"Auto"
Measures the audio failure using Audio analyzer. Requires additional instru-
ment UPL or UPV. If Audio analyzer is not available, you can perform the mea-
surement manually.
—  "Manual"
Measures the audio failure using the human ears. Listen audio signal to judge
the audio failure point. For manual mode, it is classified to Full manual, Semi
manual and simple manual. It is describes in detail in the Chapter 7, "Test Sta-
tus and Results", on page 71 section. Alarm can be sounded during either
start or finish by checking on the Start and Finish checkbox.
® "Audio Interface"
Select the input signal for measurement.
"Composite"
Composite input of the A/V RX module (R&S VT-B2370).

® "Measurement Setup”
Select type of setup for measurement. Two approaches are available:
"Conducted"
Measurement setup will be done in conducted mode.
"Radiated"
Measurement setup will be done in radiated mode.
Note: For "Radiated", limit line and level unit are changed based on standard. You
need to apply TEM-cell factor into compensation file during Compensating Losses.
® Measurement Channel
Set the measurement channel. Two channels are available:
"Left (Ch1)"
Ch1 is selected as the measurement channel.
"Right (Ch2)"
Ch2 is selected as the measurement channel.
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Test Properties

Audio failure
Settings
| Test Cenditions | Audio Failure Hepqr[

Impaiment Criteria

AM | SNR SHR = 28 dé

'\.‘.

M |snR | MR >= 40 4B

L4

DAB | THDM(Optione ~| THDN <= 5 %

DRM | THDMN(Optione + | THDN <= 5 %

L1

Sufficient Audio Level Range

Lewel 03 W - 08 v
Clean audio
Tirme 10 5 Detault
0K

Figure 5-8: Audio Failure in General dialog

The "Audio Failure" tab under "General" dialog consists of the followings:
® "Impairment Criteria"
Judgment parameters for analog radio.
— SNR: Standard mentioned threshold (28dB for AM, 40dB for FM).
— — Audio: Manual listening test
Judgment parameters for digital radio
— Audio: Manual listening test
— THDN (Optional): Standard does not mentions parameter for measurement.

Result with THDN is closed to manual listening. TA-TRS uses it as optional
method

e "Sufficient Audio Level Range"

Define the sufficient audio level range. By default the range is sett0 0.3 V t0 0.8 V.
e "Clean Audio"

Define the time for clean audio. By default the time is setto 10 s.
® "Measurement Delay Time after RF Setting"

Only available if “Auto” test method is used. Define the delay time before any auto-

mated measurement to allow the DUT to settle down/pick-up the signal. By default
the time is set to 1000 ms.
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5.1.3.3 Report for All Test Cases

Settings Settings
Test Conditions | Audio Failure| Report Test Conditions | Audio Failure  Report
Basic | Addianal Basic Additicnasl
Muodel
Seriad Mumber
Cperator
Description
Envirgneent Information Envirgnment Information
Termparature ("C) Termperature (")
Hisrudity (%) usrradity {%)
Lincadmnty (dB) Uncertaingy [dB)
0% Ok

Figure 5-9: Report information in General dialog

The "Report" tab under "General" dialog consists of the followings:
This information is shown on the first page of the report.

® "Basic" Tab
Enter the DUT information (Model, Serial Number, Operator and Description) in the
test report.

e "Additional" Tab
Enter additional information (Up to 3 titles and descriptions) in the test report.

® "Environment Information”
Enter the environment information (Temperature, Humidity, and Uncertainty) in the
test report.

5.1.4 Compensation Dialog

To ensure a precise result for the testing, loss incurred by external parts should not be

C ion Seti : . L
) neglected. TA-TRS provides auto-compensation methods that use compensation files.

Select the file you want to use as compensation file in the test and load it. Further
details see Chapter 6.1, "Compensating Losses", on page 46 to create a new com-
pensation file using power sensor.
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-
Compensation Setting

File Location

O\R & 3 Stuffs\My Project\ETSI| Development|R ’ Load ]

[ OK ] | Cancel |

Figure 5-10: Compensation loading dialog

5.1.5 Remote Control DUT Dialog

To allow full automation, TA-TRS controls the DUT using IR signals (IR remote control).
Remote Control DUT

® "Load" button
Select the sequence file you want to use in the test.

® "Make New Sequence" button
Create a new sequence file using the RedRat 3-Il or RedRat-X IR remote control.
Further details see Chapter 6.2, "Learning DUT IR Commands", on page 52.

F N

Remote Control DUT

File Location

O:\R & S Stuffs\My Project\ETSI Development\R ’ Load ]

Make Mew Sequence [ QK J ’ Cancel ]

b — 4

Figure 5-11: Remote control making or loading dialog

5.1.6 Signal Mode List Dialog

The following illustrates the different signal model list dialog.

5.1.6.1 [EN303340

TA-TRS specifies the signal information for EN30340 based on standard for DVB-T
and DVB-T2. Default values are from the standard.
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Figure 5-12: EN303340 signal parameters

5.1.6.2 [EN303345

TA-TRS specifies the signal information for EN30345 based on standard for AM, FM,
DAB, DRM. Default values are from the standard.

-
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Figure 5-13: EN303345 signal parameters

5.1.6.3 [EN303372-2
TA-TRS specifies the signal information for EN30372-2 based on standard for DVB-S,

DVB-S2. Default values are from the standard. It also contains menu for Adjacent Sig-
nal stream selection and transponder frequency setting for remote control.
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Test Cases
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5.2 Test Cases

5.2.1 EN303340

To select a test case for individual configuration.
Under "Test Case", click the test case name.

The selected test case name is highlighted in blue color. For example above, "4.2.3
Sensitivity" is selected. You can also select all test cases by checking the "Select All"
checkbox. Each individual configuration is applied to the selected test case
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423 Senaitivity
Test Case Test Arrangament
S Selsczdl Deefintion
) The: mapdmum usabie senstivity 5 defined a9 the minimum receiver Rade Frequency (RF) input
| 4273 Sensitity signal bewel or fisldl strength able to produce a speciied analogue SINAD mtio or Bt Evor Ratio
[BER], o other spaciied oulput performance which depends on ths input ssgnal level
V| 4.2.4 Afiacent charnsl selactivity
W 425 Biocking
Farnmeters and Limis
| 4.2 ECverdoading
L Rlocaired serssiviy lirit for DT
Test "“‘,_‘;::"‘F""’ configuration in tobles 2 and 3
description F il
frequency
{iHz) ¥ OVE-T ¥ Dve-T2
4y | 1085 77 75
UHF
7y | 6660 77 75
W TestMsthod - Detailed Method W Video Quality Judgement - Auto [ Input Typs - HOMI
[[] Compensation Seting - No Calibration File
[} Remate Contred DUT - No Remote Contraller File
O Cancel

Figure 5-14: Test case selection and details for EN303340

5.21.1 4.2.3 Sensitivity

For Sensitivity test arrangement, 1

1. Band selection and frequency.

2. Signal mode selection for DVB-T and DVB-T2 .

3. Limit value (level) for each signal mode and frequency.
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423 Sensitivity
| Tes Arrangement |

Diefinition
Thie mesdrmum usable sanslivity it defined a2 the minimum recenser Fadia Frequency (RF)
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signal benved or fiald strength abls bo produce & specified analogue SINAD mbio or B& Emor Ratio
(BERY), or other specfied output peformancs which depands on this input signal level

Parameters and Limits

Fecquined sensiivty bmi for DTT
Test wm:edpmd corfiguration in tables 2 and 3
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Figure 5-15: 4.2.3 Sensitivity arrangement for EN303340

5.2.1.2 4.2.4 Adjacent Channel Selectivity

4.2.4 Adjacent channel selectivity

. TSt Arrangement .

Definition

Adacent channel selectivity (1/C) s defined as the measurs of the capabiity of the mcsiver to
recaive 3 wanied modulated sgnal without scesding a given dagradation due to the .

Parameters and Limis

Measurement Hgansm [mmmwmﬁm -
C

warted [ N
el | SR | o, | for DTT configurations )

"o | " |mowT @ owr
¥ supe | 7860 7960 | 35 36 35 ||| 36
¥ Boige | 6900 | 7630 | 43 43 43 ||| 43
7 e, | 6900 7080 33 38 33 ||| 38

MInTuHF | 4820 | 474.0 25 25 25 25
W NetUsF | 4820 4900 25 25 25 25

Figure 5-16: 4.2.4 Adjacent channel selectivity for EN303340

For Adjacent Channel Selectivity test arrangement:
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1. Band selection with interferer signal.
Wanted signal and unwanted signal frequencies.
Signal mode selection for DVB-T and DVB-T2.

Limit value (I/C) for each signal mode and frequency.

o & 0D

Measurement Algorithm
e Start from Limit I/C (Default): Test starts from limit I/C to find picture failure error

Measurament Agorsm | Stast from Lt LC Defont) |

“’F"d ' limé fwhere | L.I:"c
epem® | 2 | oo, | for DT configuratons (8)
) MH) 5 over | ove T2
LTE 800 - —
7550 | 7860 7960 | 35 36 35 || 36
Yt | 6900 7630 43 43 43 ||| 43
¥ e wse, | 6900 7080 33 38 33 || 38
7] N-1UHF 4820 | 474.0 25 25 25 25
JINeTUHF | 4820 | 4900 25 25 25 25

Figure 5-17: 4.2.4 Algorithm - Start from Limit I/C

e Test Range Margin: Test starts from limit I/C to find picture failure error. If test-
ing I/C is more/less than margin value (below screen example is 10dB) from
limit line. It stops test and show results like > 45 dB or < 25 dB when limit I/C is
35. It helps you to check certain performance instead of finding picture failure

error.
Measurement Agorssm [ Test Range Margin *] w
et |1 M requred LC
ot | S | iy for DTY corfipstons (48)
freuency | 015 oveT i ovem2
7 b | 7860 | 7960 | 35 36 42 || 43
7ty | 6900 | 7630 43 43 55 ||| 56
@ LE™ 6900 7080 33 38 40 ||
JINIUHF | 4820 4740 25 25 55 55
JINUNE | 4820 | 4900 @ 25 25 56 ||| 56

Figure 5-18: 4.2.4 Algorithm - Test Range Margin

For Adjacent Channel Selectivity test arrangement, select the sensitivity that is need
band selection and wanted signal center frequency, the required sensitivity limit for
DTT configuration for DVB-T and DVB-T2. You can also select to perform either DVB-T
or DVB-T2 or both.
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5.2.1.3 4.2.5 Blocking
For Blocking test arrangement:

1. Band selection with interferer signal.

2. Wanted signal and unwanted signal frequencies.
3. Signal mode selection for DVB-T and DVB-T2.
4

Limit value (Interferer level) for each signal mode and frequency.

4.2.5 Blocking
| Tes Arrangement
Defindion
The measure of the capabity of the receiver o recsive & wanled madulated signal without

eceading & given degradation dus 1o the presence of an unwanbed signal & any frequency
other than thase of the spunicus responses of of the adacerd charmnsls

Parameters and Limits
C
et | TS | o | SRRSO
{w MHz) 9 over ¥ DVB-T2
7 EETOES | 6000 | 7630 25 N/A
W e 8 6900 | 7630 NIA 25

Figure 5-19: 4.2.5 Blocking for EN303340

5.2.1.4 4.2.6 Overloading
For Overloading test arrangement:

1. Preamplifier conditions (With Preamp (On/Off) or Without Preamp).
2. Wanted signal and unwanted signal frequencies.

3. Signal mode selection for DVB-T and DVB-T2.
4

Limit value (Interferer level) for each signal mode and preamplifier conditions.
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4.26 Overloading
Test Arrangement
Defirition
Crvericadng is the inferfering signal level expressed in dBm, above which the receiver beging

ta lose its abiity to disciminate against interfaring signals at frequencies differing from that of
the warited signal due to the onset of strong non-inesr behaviour

Farameten and Limts

warted JL'B Required svedaad level bnae for OTT
signal c {dBm)
Test o 4 configurations in tables 2 and 3 {dBm)
w MH) & oveT 7] OVET2
Preamedfe | §90.0 | 763.0 2 12
| Feamifer | 690.0 | 763.0 -4 4
7] et e | 690.0 | 763.0 -4 -4

Intedferer(l) typs: 10 MHz LTE 700 B5 fully loaded

Figure 5-20: Overloading for EN303340

5.2.2 EN303345 Test Case

It supports three standard versions with latest version EN303 345 -2 to -5 included as
V1.1.1 (2020).

e V1.1.1
°* V1.1.1(2020)

o V117
Versen (V1.1 =

Test Case
o SelectA

¥ 424 Senativiy

| 425 Adiscent channel sslectivty
and Bocking

Figure 5-21: Version selection menu for EN303345

From TA-TRS software V2 onwards, test case number will be removed from the GUI
for EN303345 testing.
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5.2.21 4.2.4 Sensitivity

424 Senaitivity

T Arrangeme
Defirtion
The secerver panskrety i the mirsmum wanisd sonal level reoursd to peovices 8 grven leesl of

Farameters and Limis

7| M fnaog  [F] A Dugtal

Aesis | Digl
T  Tuned Warted sgnal Fagred
. PeQUenNCY Crtrn Frquency waridrety bt

modier bard M) prist)
< LF 02e B

AM < MF ngse L5

£ HF 99 ]

FM 4 VHF I ] 40

Figure 5-22: 4.2.4 Sensitivity - Conducted for EN303345

224 Senaltivity

Tiest Anrangament
Difration
Tiw recenver doraiteofy o e e warted srnal eel redured 10 preeads a Sreen beval of

Parrraters o Leats
7 Mbegics 9 M Detal

ey | D

e ‘m‘:'\-bd _'-'\-aﬂ:fdm F‘-a\:h.-'hl'l“

L Sy Cartre ey sty
modhiabon band Mz B )

¥ LF 0218 74

AM 4 MF ik G5

7| HF 1] il

M | WHF I ol &)

Figure 5-23: 4.2.4 Sensitivity - Radiated for EN303345

For Sensitivity test arrangement, you can change test environment - Radiated or Con-
ducted in "Test condition" on page 26.

1. Band selection for analog and digital.
2. Wanted signal frequency.

3. Limit value (level) for each frequency.
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5.2.2.2 4.2.5 Adjacent Channel Selectivity and Blocking

425 Adjacent charnel selectivity and Blocking

Tt Areaspaman
Seiting
Warted signal ON

Dusirg Urwiarted signal set

Parnmetery ard Lt

¥ M Araiog <+ Al Digital
Artiy | Dy
[ ) Tarsd '-'-';-m:
Sy CEre
) bard dmcuency
MHE
¥ LF 0218
AN
wmesal | MF k=]
aEARY
" a8
FM
wwreal | VHF I [
anenna)

Meapremert Soonem .&n'lfrnanl LT (Ded k] =]

Wartad
)
-58.0
500
580

280

Pasguired LT weiary

e notes 1and T
Mol [ M2 [ Mad [ Block
prgiipiel
5 F-] k] 40
5 -] k-] 40
5 * ] 40
23 3 7 30

Figure 5-24: Adjacent Channel Selectivity and Blocking - Conducted for EN303345

425 Adjacant channel salectivity and Blocking

Test Armangement
Samrg
‘Wanied sgnal ON

Diurng Linseanted sgral wet

Farameters and Limis

Cal + Al Digital
Aesoy | gl
C e
e . Turesd Wanied | Wanted
frquemey  cordm [
modason b feguency | iluldin)
MHz)
4 LF 0216 B0
m
(rgral | [ MF 05 72
ardenna)
¥ HF 949 68
EM
(rmgral [ VHF I =} 51
W

o

Heas rerrert Agonan | St lrom Lt LT [Delak) =)

Bl wE | ]
30 10 X i)
30 10 0 20
30 10 20 2
-23 -3 7 3

Figure 5-25: Adjacent channel selectivity and Blocking - Radiated for EN303345

For Adjacent Channel Selectivity and Blocking test arrangement, you can change test
environment - Radiated or Conducted in "Test condition" on page 26.

1. Band selection for analog and digital.

2. Wanted signal frequency and level.

3. Limit value (I/C) for each offset of frequencies.
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4. "Wanted signal ON During Unwanted signal set": It helps to hold wanted signal dur-
ing unwanted signal is set.

5. Measurement Algorism

e Start from Limit I/C (Default): Test starts from limit I/C to find audio failure error
‘#-.':‘u;'ﬂﬂwl:lh

D Urswvamied segrasl sl

;:' H.ﬁ-m:d:rfgﬂwa

Maaaremert Sgoriem  Shad from Lmié LT [Delmd) =

s | Dot
= C Flaguired LT i
e Turss Wiarded  Warted o k1l 3
fequency | cetw | leval
POJION | Ceand wuancy | Nl | NaZ | pgr Wadi | o Blocking
Abeiz * el ™ oem | oen (Y
u ¥ LF o2Me | S90 5 5 35 40
A
el | WP [k == 1} 5 o1 35 40
e
T 3 E50 5 k] i 40
FM
sl ¥ VHF N og E:<Ti] i) 3 T a
E e L]

Figure 5-26: 4.2.5 Algorism - Start from Limit I/C (Default)

e Test Range Margin: Test starts from limit I/C to find picture failure error. If test-
ing I/C is more/less than margin value (below screen example is 10dB) from
limit line. It stops test and show results like > 45 dB or < 25 dB when limit I/C is
35. It helps you to check certain performance instead of finding picture failure

error.
fetirg

.:-I'.mﬁzu c:“pgﬂ- - Hlagmrerant Sgomm Tt Fangs Margn = 10 o8

Faramsien and Lmis
¥ Minaicg [ M Dgtal

fosicy | Dl
(= c Requred LT ratic:
D Tuned Winted | Worted fsee rotes 1 and B
tagancy conire k
ki b by mney .-:h: M= Hsd el FRaoong
Ay el | el [ em Y EB
w 4] LF 0216 | -580 3 2 35 40
(ool | [ MF 0Eeg | 500 5 % 35 40
arra)
¥ HF s 500 5 F=} 35 40
FM
wmmal | W VHF I « 840 Pr | 3 17 il
)

Figure 5-27: 4.2.5 Algorism - Test Range Margin
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5.2.3 EN303372-2 Test Case

5.2.3.1 4.3.1 Adjacent Signal Selectivity

431 Adjacent signal salectivity
T Arrangement

Dlininn

Adiacent sigral selectity B speciied thrugh an incresse of B reguined signal 8o noee Mo

i by S aciacent sgnal Freguency ofsst aned povwer bevel offset of te adjacent sgnal

with regand o the waries sonal shal 1aks the valuss green balgw, F is e ideal monal
Eandwsdth

pooupeed
Satwbie mode Fresy i vl offsest feom wanied sigral
E 7 DB
+| OVE-5 DVB-52 e Hs
Gymba rate Prrwer besved off set
Dfferert Constlation for Low & High SR Frequericy It IoN | from warted sgral
WE)
Symbeol Rt | o .
ey WBS | OVES2 TN 10
#| Low End 10 75 ) F-2 |BFIFe2 4
| Hgh End 30 45 7 7 F o
Spacificaton

e riscpairaed Sgrial 55 rcas Mo I pradenss of 50 Sdacerd sonal shal be
less than 04 dB  hgherthen in sheence of sdscent sgrals

Figure 5-28: 4.3.1 Adjacent Signal Selectivity for EN303372-2
For Adjacent Signal Selectivity test arrangement:

1. Signal mode selection for DVB-S and DVB-S2.
Wanted signal frequency.

Low and high symbol rate for DVB-S and DVB-S2.

2
3
4. Frequency offset selection and power level offset for interferer signal.
5. Limit value (Result difference between with noise and without noise).
6

Different Constellation for Low & High SR: You can set different constellation for
low & high symbol rate in "Test condition" on page 26.
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5.2.3.2 4.3.2 Dynamic Range

4.3.2 Dynamic range
Tiest Methad Riguinisiens
Defration
i maasured 10 slow & wids ange od satelits EIRP and of QDU srterva

diamater. Tran IDU) shall ba able 1o process wihout degracation nget sgnais & iy kel n g
rangs of at least 4038,

Smelite mode
4| ves ¥ VB2
Ermguency & Lavel
e Fraqumncy ) |91 R (1 SR ) P
9] Lowest 950 -65 45 25
7] Cortee 1500 65 45 25
) Hghest 2150 -65 45 -25
Spachiaton
Tho 1A shal b abie 10 rocass wihont dagrbdation gt ssgrals it bryy kvl i 3 v of

at least 40 dB
Figure 5-29: 4.3.2 Dynamic Range for EN303372-2
For Dynamic Range test arrangement:

1. Signal mode selection for DVB-S and DVB-S2.
2. Band selection.
3. Wanted signal frequencies and levels.

4. Limit value (Dynamic range).
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6 Test Preparation

In order to run the different test cases, you need to provide the following files:

® Compensation setting file

® Remote control command sequence file

® Setting up of AVBCamera for EN303340 and EN303372 automated test with cam-
era setup

A new file should be created if there is no existing compensation setting file or remote
control command sequence file.

6.1 Compensating Losses

TA-TRS provides auto-compensation methods to compensate the loss that occurs in
external parts connected to the R&S BTC and DUT, such as cables and impedance
matching pad.

@ User need to check frequency range based on standard
The supported power sensors are as follows:

R&S NRP-Z11
R&S NRP-Z21, R&S NRP-Z22, R&S NRP-Z223, R&S NRP-Z24
R&S NRP-Z31
R&S NRP-Z51, R&S NRP-Z52, R&S NRP-Z55, R&S NRP-Z56
R&S NRP-18T
R&S NRP-6A

To create a new compensation file
Select and open the calibration test plan

® QS-ETM
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Rohde-Schwarz v QuickStep » Projects » QS5-ETM » - |
Mew folder
o Mame - Date modified
i | ActiveReports 4/25/2018 4:32 PM
B J Results 4/26/2018 1:21 PM
its| =
: 2 | CalibrationETM.tpl 47252018 4:18 PM
: || EN303340ETM.tpl 4725/2018 414 PM
|| EN303240ETM_Simulation.tpl 4/26/2018 1:21 PM
|| EN303345ETM.tpl 4/25/2018 4:15 PM
|| EN203345ETM_Sirnulation.tpl 4/26/2018 11:05 AM
. | EN303372-2ETM.tpl 4/25/2018 416 PM
33; || EN303372-2ETM_Sirmulation.tpl 4/25/2018 4:16 PM

-

File name: CalibrationETM.tpl
Figure 6-1: QS-ETM Calibration test project

QS-ETM support multi instrument with Power sensor and R&S spectrum analyzer.
User need to set Visa Resource following to QS-ETM

Test Step Settings PathLoss_Compensation\Co
Id Enable Breakpoint Test Procedure InstrumentSet BTC Visa
1 (] Path Loss Compensaticn Analyzer v | TCPIP:192.168

BTC+Power Sensor

BTC+Spectrum Analyzer

Stx+Spectrum Analyzer

Figure 6-2: QS-ETM instrument setup

The "Compensation" dialog is displayed.
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Compendation - Demd mode

Campananbon Setup Sranr
ETC Setup | 2 RF Paths -
. Instrument connacted
T Amen Abwolute =
Imstrumiant Configuration ResuliRF Pathl) | Resuli{RF PathZ)
. Cusrent Vihos STy .
Frequency WHz Freguecy
Level 0 dBm Max o o B Saan
Leas L] M o o =& =
Feequency
Usesr et =| Ha Frag Lose BTC
oF oy
Sherl Frfl H E: .
H ==y
S &850 n =l
_

’

Sep 8 MHz

Addbomal ks
[ Lass Tabdi ] Compenaabon File Save | Open
Fils Locaton ve | ‘Open
0K

Figure 6-3: Compensation form

6.1.1 Compensation Setup

Compensation Setup |

BTC Setup |2 RF Paths v

Type ’Aﬁen. Relative - l

Figure 6-4: Compensation setup menu

1. "BTC Setup"

e 2 RF Paths: You need combiner or coupler to add two signals. There are two
steps measurements for path 1 and path 2. Compensation file extension is
*.2comp.

1 RF Path: BTC need K8 (Baseband routing) option. Compensation file extension
is *.1comp.

2. "Type"
Select the type of compensation method.

e "Atten. Absolute": Directly measure the setup loss without reference cable.
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e "Atten. Relative": Measure the loss for reference cable and measure the setup
loss with reference cable. Normalization tab appears for reference cable mea-
surement.

ResullRF Path1) | ResulfRF Path2) Mormalzation

Corrert Valus Summary
Fraguariy MHz Frequecy koss
MW o o 4B Sart
Loss dB W o 0 d8
Ma Frag Loss

NRP.Zxx
[T. ]

Rel Moemakraton cable

Figure 6-5: Atten. Relative type with Normalization tab

6.1.2 Instrument Configuration

BTC setup for compensation.

Instrument Configuration

Pawear

Lewvel 0 dBm
Frasquesncy

_Lhﬂ'ﬁd’rrr -
Start 474

Stop 850

Step B MHz
Matching Pad kass

Constart 572

Addibonal loss

Loss Table

1. Power

e Level: Compensation power from BTC. Default is 0 dBm.
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Power

Level ] dBm

Figure 6-6: Power menu

2. Frequency
It has a predefine frequency list based on standard.

Frequency

[Usa' Define v]

EN 303 340
EN 303 345
EN 303 372

Figure 6-7: Frequency list selection menu

Below menus are only available when "User Define" is selected. You can change
parameters on their own.

e "Start": Start frequency. Default is 474 MHz
e "Stop": Stop frequency. Default is 850 MHz
e "Step": Step frequency. Default is 8 MHz

3. "Matching Pad loss"
Matching pad is necessary to match the impedance between BTC and DUT. How-
ever, power sensor cannot compensate the matching pad because of different
impedance. It is added manually into measured setup loss.

e Constant: Constant value applies to all frequency range. Default is 5.72 dB.
Matching Pad loss

Conetant 572 dB

Figure 6-8: Matching pad loss menu

4. "Additional loss"
You can apply additional loss based on frequency. It can be used to add TEM-cell
factor or matching pad loss when loss is different over the frequency.

Additional loss

Loss Table

Figure 6-9: Additional loss menu

e Loss Table: You can create loss table over frequency and save/open it.
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-
Additoasl Loss Table
D Saren Fle M
Open Save
FrepasnoykKkz) Loas{d8)
ok |
A

Figure 6-10: Additional loss table

6.1.3 Status
It shows the status messages and progress information.

. Status .

Instrument connected

Figure 6-11: Status menu

6.1.4 Result and Normalization Tab

When "Atten. Relative" type is selected, You need to compensate reference cable first
in "Normalization" tab before measure setup loss.

Number of tabs are changed based on "Compensation Setup".

Each tab has a "Start" button that runs individually.
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ResultRF Paih1) | Result(AF Paz) | Mormaleston

Carmerd Value A
Frequency MHz Fongquacy Loss
M 0 o 4B Stan
Loss o8 W o o d8
Mo Fragq Loss

Figure 6-12: Result tab

6.1.5 Compensation File Save / Open

When compensation is finished, "Save" button is enabled automatically. Compensation
file is used for "Compensation Setting " in Chapter 5.1.4, "Compensation Dialog",
on page 32.

"Open" button is used for checking the compensation file.

. Compensation File Save | Open .

File Location Save Open

Figure 6-13: Compensation save / open menu

6.2 Learning DUT IR Commands

6.2.1 RedRat Prerequisites

Driver needs to be installed before using RedRat. Install correct driver for your Redrat
type - RedRat 3-Il or RedRat-X.

6.2.1.1 RedRat 3-lI

1. Download driver - Link: https://www.redrat.co.uk/support/firmware-drivers/.
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RedRat 3-1l Windows Device Driver

Figure 6-14: RedRat 3-1l driver download menu

2. Extract zip file. It contains system file.
3. Go to "Device Manager" and find "Infrared Remote Control 10".
4. "Update Driver Software" using system file.

4% Infrared Remote Control IO
__@ RedRat3: Infrared remote control LI"D_

Update Driver Software...
Disable
Uninstall

Scan for hardware changes

Properties

[ S o o - e e o g

el iPcE |

Figure 6-15: RedRat driver update in Device manager

6.2.1.2 RedRat-X

1. Download driver - Link: https://www.redrat.co.uk/support/firmware-drivers/

RedRat-X Driver

Figure 6-16: Redrat-X driver download menu

2. Extract zip file. It contains exe file.

3. Execute InstallRedRatDriver.exe.
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6.2.2 Start RedRat

To allow full automation, TA-TRS is using the RedRat 3-1l or RedRat-X IR remote con-
trol to establish an intelligent learning system. Firstly, you teach the RedRat 3-11 or
RedRat-X the IR signals of the original DUT remote control. Then you construct the
sequences to remotely control the DUT using the RedRat 3-Il or RedRat-X.

The RedRat 3-1l or RedRat-X IR remote control consists of a hardware and software
component. The hardware component sends and receives IR signals. The software
component controls the hardware component and is integrated into the TA-TRS.

To display the "Infrared Remote Control" dialog and connect the RedRat 3-Il or
RedRat-X.

Open the "Remote Control DUT dialog" and click "Make New Sequence".

rensation Setting

[ Remote Control DUT ” Signal Mode List

L N

Remote Control DUT

File Location

O\R & 3 Stwffs\My ProjectETSI Development\R ’ Load ]

[ Make Mew Sequence ] [ QK ] ’ Cancel l

— _

Figure 6-17: Make new sequence menu

The "Infrared Remote Control" dialog is displayed.

User Manual 1528.9361.02 — 05 54



R&S®TA-TRS Test Preparation

Learning DUT IR Commands

Irfvaeed e Comtsol

Ao, rag

Stap | LearnF unchonaily of flamote Conirod w | Ol B L Pruis b of s it o

Furcsioralty
Saprn g

2 Pea bopan of memcra coepsl

b

1 ARl P e e
Sy barcmonaliy

Kumber  Bulion Save

Figure 6-18: Infrared remote control menu

It consists of four steps to create remote control file and Instrument need to generate
correct signal for scanning channels.

Action

Step 1: Learn Functionality of Remote Control -

1: Leam Functionality of Remote Control

Step 2 Test Functionality of Software Remote Control
Step 3: Learn Sequences
Step 4. Test Sequences

Figure 6-19: Step selection menu

1. "Learn Functionality of Remote Control"
Mapping IR signal into button in "Software Remote Control".

2. "Test Functionality of Remote Control"
Testing mapped IR signal is generated correctly using button in "Software Remote
Control".

3. "Learn Sequences"
Making the sequence for auto scan or manual scan using button in "Software
Remote Control".

4. "Test Sequences”
Testing the sequence is generated correctly.

If the RedRat 3-1l or RedRat-X is not connected, the error message appears.
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[ Connection emor ﬁ‘

t\ Mo RedRat devices found.

o)

e EEEE——————

Figure 6-20: Missing Redrat error message

6.2.3 Teaching RedRat

Use the original remote control of the DUT to teach the RedRat 3-ll or RedRat-X the IR
signal for each button.

1. To create a new functionality file:
Under "Action", select "Step 1: Learning Functionality of Remote Control".

2. To save an IR signal for necessary buttons, repeat the following steps for each but-
ton:

e Under "Software Remote Control", an image of the DUT remote control is pro-
vided. Click a button on the remote control image.
The "Signal Input” dialog is displayed.

Signal Input

Setup

RedHat

Waitang for IR signal mput

Cancel

Figure 6-21: RedRat signal input dialog

e While the "Signal Input" dialog is being displayed, press the corresponding but-
ton on the original remote control to generate an IR signal. This information is
saved and assigned to the button on the remote control image.

If the IR signal is successfully learned, the "Signal Input" dialog is closed.
In the "Remote Control DUT" dialog under "Remote Control", the font color of
the button changes form black to white.
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Software Remote Control

o]
L] ] 0]

Figure 6-22: Functionality recording procedure

Software Remote Control

3. Atfter all buttons have been successfully assigned, the remote control image looks
as follows:

FurcRicnality
Sarve/ Dipan

Save J Open
] Mow Two Signals Per Button

Software Remote Control

Figure 6-23: Necessary buttons mapping

4. To save functionality into the file:
e Under "Functionality”, click "Save".
The saved functionality file is used to create new sequence file.

Functionality
Save/Open

Save H Open

Figure 6-24: Functionality save / open menu
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5. To generate and verify an IR signal of the RedRat 3-Il or RedRat-X IR remote con-
trol:

e Under "Action", select "Step 2: Test Functionality of Software Remote Control".

6. Under "Software Remote Control", click the button on the remote control image to
check whether IR signal operates correctly.

6.2.4 Constructing Sequences

Construct the sequences to remotely control the DUT after learning all buttons.
It is used for channel or frequency scan for DUT during the test. Before constructing
the sequence, BTC needs to generate proper signal to DUT to work with DUT.
1. Under "Action", select "Step 3: Learn Sequences" to create a new sequence file.

2. Under "Mode", select "Channel/Frequency switching" which is only selection at this
moment.

3. Under "Type of scanning", select one of four options.
Type of scanning
‘ Full Scan - no Channel/lFrequency ™ '
Full Scan - no Channel/Freque
Scan entering Frequency [MHz]

Scan entering Frequency [kHz]
Scan Freg.[MHz] & SR[KS/s]

Figure 6-25: Type of scanning menu

e "Full Scan - no channel/Frequency"
It is known as auto scan without any additional frequency input during scan
procedure. This mode can cover most of applications.

e " Scan entering Frequency [MHz]"
It is known as manual scan with frequency(MHz) input during scan procedure.
This frequency keeps changing during the actual test. It needs to give timing
information to generate proper frequency (MHz). "Insert Freq.[MHZz]" button
works for it. Put "Insert Freq.[MHZz]" into sequence when manual frequency is
required during scan procedure.
Type of scanning
[Scan entering Frequency [MHz] ']

[ Insert Freq.[MHz] _

Figure 6-26: Manual scan with frequency menu

e "Scan entering Frequency [kHz]"
Same with "Scan entering Frequency [MHz]" procedure. Frequency is kHz unit
instead of MHz.

e "Scan Freq.[MHz] & SR[KS/s]"
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It is only for DVB-S/S2. Same with "Scan entering Frequency [MHz]" proce-
dure. It has one more parameter, which is symbol rate.

Type of scanning

| Scan FreqMHz] & SRIKS/s] o]

| InsentFreq[MHz] | | InsentSR[KS/s] |
Figure 6-27: Manual scan with frequency and symbol rate menu

4. Uses the IR signals assigned to the buttons on the "Software Remote Control", as
learned earlier. Click the buttons on the remote control image to create the
sequence list.

Note: During clicking the buttons, RedRat 3-1l or RedRat-X must direct to DUT to
control. You can see what is the next step. Between clicking the buttons, delay time
is recorded and saved in the list.

LSaguence
Save/Open

Save ] Open

Mode

:CHHMHFTMUW swiiching =
Type of scanning

:Full Scan - ne ChannelFrequency *?

Mumber Bution B
2 Drelay : 3 Sec
3 O

4 Delay : 2 Sec
5 -

3 Delay: 3 Sec
7 OK

8 Delay : 3 Sec
9 ¥

10 Delay : 2 Sec
11 ¥

12 Drelay : 2 Sec
13 O

14 Delay : 61 Sec
4 1 - 1a] L}

Mousse Right Chick - Edit Made

Figure 6-28: Sequence recording example

5. If you want to modify the sequence list:

e In the sequence list table, right-click a row.
e Select either "Insert Line", "Insert Delay", "Delete Line" or "Delete All".
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L] LREAY . 5 30
m Insert Line
] Delay

g9 v Insert Delay
10 Dalay Drelete Line
n v Delete Al
12 Delay —zowc

13 oK

14 Dalay : 61 5ec

£l m |2

Mousse Right Chck - Edt Mode

Figure 6-29: Sequence modification menu

6. Under "Sequence", click "Save" to save sequence into the file.
The saved sequence file contains not only the sequence list, but also the function-
ality information. The saved sequence file can be selected in Chapter 5.1.5,
"Remote Control DUT Dialog", on page 33 for controlling the DUT during the test.

Sequence
Save/Open

Save | [ Cpen

Figure 6-30: Sequence save / open menu

7. To generate and verify an IR signal sequence of the RedRat 3-Il or RedRat-X IR
remote control:

e Under "Action", select "Step 4:Test Sequences".
e Under "Sequence", select" Channel/Frequency switching" in the "Mode" to play
the sequence list.

6.3 AVB Camera Setup

R&S AVB Camera consists of both the software and hardware required to perform the
video quality measurement. It includes the controlling software for the processing of
the video output from the camera and transmits it to AV Distortion Analyzer. The Hard-
ware consists of the camera, power adaptor and tripod.

The following features shall be provided:

® (et frames from camera output

® Crop frame to get the TV screen only

® Detect time code of each frame

® Filter out all the disturbed frames

® Select the best frame

® Qutput frame through HDMI port to BTC
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6.3.1 AVB Camera Prerequisites

These required equipment need to be installed before using AVB Camera on which the
following lists are required:
e PC
— Windows7 OS
— HDMI output port
® |nstalled software
— Pylon 4 Camera Software Suite 4.1.0.3660
— AVB Camera software

® Accessories
USB to LAN adapter for controlling instruments

HDMI cable
2 x Category 6 shielded GigE cable

Power over Ethernet device (Optional) - It gives power over Ethernet to camera
instead of using power adapter.

e 4 BTC
— AVB Camera software (R&S BTC-KT3329)
— AV distortion analysis (R&S VT-K2111)
— HDMI RX 300 MHz (R&S VT-B2361)
— Other options in Chapter 2, "Prerequisites”, on page 6

6.3.2 AVB Camera Connection Test with Pylon Software
To help and check whether camera is working correctly:

1. Connect power adapter to camera.

2. Connect LAN cable between camera and PC main LAN port.
Note: You should use PC main LAN port to connect PC because of high-speed
data rate from camera. Additional USB to LAN port is needed to connect BTC.

3. Set DHCP for IP address of PC.
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Figure 6-31: DHCP setting for PC

4. Run the "pylon IP Configurator".

. Basler
. pylon 4 Camers Software Suite
ED pylen CL Configurator (x64)
:? pylen CL Configurator
EE.; pylen P Configurator (x54)
ﬂ pylen IP Configurator
7 pylen USE Configurater
m pylon Viewer (154)
- pylen Viewer
G submit Feedback
, Documentaticn
, Samples
s Tools & Drivers

Figure 6-32: Program in start menu

5. Run pylon IP Configurator.

Set DHCP for camera.
Click "Refresh" button.
Check "Status" is "OK".
IP address may be different.
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Figure 6-33: Pylon IP configurator status

6.3.3 AVB Camera Test Setup

The following shows the AVB camera test setup.

Device Under Test

TA-TRS +
AVE Camera

\

7
i

5
£
E

Figure 6-34: AVB camera test setup

6.3.3.1 AVB Camera Hardware Setup
The following describes the procedure for AVB camera test setup:

1. Connect BTC RF port to TV antenna input by RF cable and matching pad.

e Depend on K8 (Baseband routing) option, you may need coupler or combiner.
e |t transmits terrestrial or satellite standard signal.

2. Connect camera to PC main LAN port by a LAN cable.
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e Check connection in Chapter 6.3.2, "AVB Camera Connection Test with Pylon

Software", on page 61.
e |t transmits video signal to AVB camera software.

3. Connect BTC to PC USB to LAN adapter by a LAN cable.
Recommend to use static IP (ex. 192.168.1.100).

4. Connect PC HDMI output to BTC HDMI (B2361) module input by HDMI cable.
It transmits video signal after processing by AVB camera software.

5. Connect RedRat 3-ll or RedRat-X to PC USB port.

6.3.3.2 AVB Camera Graphical User Interface

Upon analysis, the selected frame is shown on the left window area. On the right hand
side is the analyzer log and camera exposure setting. It indicates the time, frame time
code, for each time code, how many frames have been captured by the camera and
which frame is selected. At the bottom green color area is the "Status" log. It indicates
what operation has been performed.

Caphere Frame I/F Anadgrer Lo —\\ '(; Proqees -‘\I
- - Tine Frama  Coptures Sebected | “ | Comern Senrgn
o 4 n ISR 1 ; i T .
u 1S L& 7 ] adu
g 17HEDG i 7 1
5 1T M 7 : —
= e B Fa ] 3 s
= LT by 3 3
n 1740 - ¥ 4
. g T 7 5 !
: : MYy vun o 7 1.«/1 '\‘_ _./’
Capture Frame Window Analyzer Log Area Camera Properties
= 4
Drate Time  Categery Bvrrt | Marvaage 7
 Wed May 6 2015 178600 Infe  Analvrng Rarme o bme code Status Log Area
¢ Wied May 62015 174031 Infe  Seccrnbaly furd Trnocede
o Wind Mury 6 2015 I7MEH Inls  Frame Anshas s started. .
s Wied Mg 6 2015 174630 ek T code defecied.
ke e el T7 O g Pt L0 0 M Lo 7o (o] 10000 Puel Doy 1] I Dot (L ] O M) Pl [hll ] 84 7004 _j

Figure 6-35: AVB camera GUI

Control Buttons

There are total 12 control buttons. Upon start-up, only "Unlock", "About" and "Exit" but-
ton are enabled.

When option key is verified, the control buttons are enabled and allowed to use.
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Figure 6-36: AVB Camera menu icons

The functionality of each button is listed as follows:

e "Unlock"
Pop up unlock dialog and connect to BTC to verify option key. Upon success, the
rest of the buttons are enabled.

® "Crop Display"
Pop up cropping dialog and allow you to select the cropping area. Upon finish, the
analysis of the frame is only done on the cropping area. You are able to press and
drag to select the cropping area.
The recommended area is within upon and bottom blue line and outside the middle
rectangle. This window is auto exit after you finish the cropping. The cropping
area’s information is then saved in a file. So that next time if you need to run the
application, it reads back the information from the file and auto set accordingly as
the cropping area.

e — p————

Figure 6-37: AVB camera cropping window

® "Calibration"
Currently is not supported.
e "Start Analysis"
Start analyzing on the cropping area, detect time code, discard disturbed frames,
select the frame and display on the left display window.
. llStopll
Stop analysis.

® "Camera"
Connect or disconnect camera.
e "HDMI Out"

User Manual 1528.9361.02 — 05 65



R&S®TA-TRS Test Preparation

AVB Camera Setup

Output selected frame on the second monitor through HDMI. This is a toggle but-
ton, press one more time the application stops outputting frame on the second
monitor.

e "AutoScroll"
The status log is auto scrolled to the last line.

e "About"
Pop up about dialog to show software version.
. IIEXitll

Close window and exit from the application.

Capture Frame Window

This is the displayed video after cropping process. It shows timecode at the bottom. If
timecode is not displayed, the window shows black screen when the timecode is not
detected during analysis.

Analyzer Log Area

It shows current frame number and number of captured pictures. Selected frame is
transmitted to BTC. It only works when timecode in the bottom is detected during
analysis.

Camera Properties

® "Camera Settings"

— Exposure value helps to solve flickering issue and brightness from TV. Default
value is 10000 us.

— Other solution is to change lens setting manually.

® "Frame Selection Settings"
It decides which picture is transmitted to BTC among captured pictures. First and
last pictures are not counted because it has a chance to be overlapped with other
frame picture.

— "Max Brightness": The most brightest picture is selected
— "2nd Frame": First valid captured picture is selected

— "3rd Frame": Second valid captured picture is selected
— "4th Frame": Third valid captured picture is selected

Max x
Brightness

Frateh Sebisition Settrer

Captured pictures

Figure 6-38: Frame selection example
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TV backlight cannot be turned on always for power consumption issue. It is the reason

@ why user need to set backlight setting to max to minimize off time. Even though, each
picture from capturing by camera has different brightness, which can affect AV distor-
tion measurement algorism. AVBCamera helps to send consistent brightness picture
using Frame Selection Settings.

6.3.3.3 AVB Camera Test Sequence
The following are settings required before running TA-TRS.

1. Set the position for TV and camera.
Camera needs to face the center of TV screen to get correct video.

2. Connect all required cables and accessories explained in Chapter 6.3.3, "AVB
Camera Test Setup”, on page 63.

3. PC: Set screen resolution of HDMI output which appears as a second monitor.

Screen properties

Display: 2. R&S HDMI RX

Resolution: 1920 x 1080 (recommended)
Orientation: Landscape

Multiple displays: Extend these displays

Change the appearance of your displays

Display: 2. RS HDMI Rx -
Resclution: IE}!‘D x 1080 (recommended) - I
Orientation: Ii.and:scape 'J

Multiple displays: Iiﬂtﬂﬁthmdlipﬁﬁ 'l

7] Make this myy main display Advanced settings
Figure 6-39: PC screen setting

4. TV: Turns off all enhanced functions for display and set back light illumination to
maximum to avoid flickering issue.
Note: AV distortion analyzer compares between reference video and incoming
video for picture failure. The latest TV has many enhanced functions like auto
brightness control. It may affect test results because screen keep changing even
human eyes cannot detect. You should turn off all enhanced functions.

5. BTC
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e Generate DVB-T/T2 or DVB-S/S2 signal depends on DUT support.
Use Grouper_720p_50_ Camera.trp under D: \TSGEN\AVBrun folder.

6. DUT: Scan channel to show video.

7. PC: Run AVB Camera software.

i %8 Camarn "
O ® & O © O ® =0 0 ¢ 0
Lrisa LT ) ) e Y
Caphure Cois axn
Capture Frame Anabyrel Lisg Propeites
Caglure Tme  Frame Coplwes Selched Camary Somegs
e
Frama Seimon Temagl
sk L an
Date Tirrs Category Fuert | Hevuage
1 Wed Feb 14 HL, 0550 I Apploaton stared succesafl
T Wed Feb 14 0., 80551 Wameng  Caftbia & ol feadh, pledds wal...

Figure 6-40: AVB camera starting window

8. AVB Camera: Option detection.

e Click "Unlock" button.
e Type BTC IP address and click "Connect" button to detect R&S®BTC-KT3329.

i

i Connect BTC to unbock == ]
BTC IF Address

192 . 168 100

1
[ Comect ] [ Cuose

N ———————————————

Figure 6-41: BTC connection menu for option detection
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r

B
B Connect BTC to unlock é

BTC IP Address

192 . 188 . 1 . 90

Unable to connedt to 192.168.1.90.

([ome ]

Figure 6-42: Option detection error message

9. AVB Camera: Crop display.

e Click "Crop Display" button.

e Press left mouse button and drag to select the cropping area. It should contain
timecode correctly. The recommend area is within upon and bottom blue line
and outside the middle rectangle. The window is auto exit after you finish the
cropping. The cropping area's information is saved in a file. So that next time if
you need to run the application, it reads back the information from the file and
auto set accordingly as the cropping area.

Figure 6-43: AVB camera cropping window

10. AVB Camera: Video out to BTC.

e Click "HDMI Out" button

e It transmits cropped video to BTC
11. AVB Camera: Analysis

Click "Start Analysis" button
AVB camera can captures 4~7 same picture per frame. You can see number of
pictures in below "Captures" column.

e AVB camera selects only one picture to send to BTC by "Frame Selection Set-
tings", which is mentioned in "Camera Properties" on page 66.
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Note: It is recommended capturing at least five pictures for accurate process-
ing. Depend on crop size, capture speed is changed and it affects number of
captured pictures. If AVB camera cannot detect time code, screen is black and
log information update is stopped. Try to change brightness setting in lens and
camera tilt position.

Analyzer Log
Tme  Frome Captures Selected
(T TR 1] [

16: 16: 00 159 7 1

16: 1600 160 [ 2

16: 16200 161 [ 2

16: 1600 162 [] 4

16:16:01 163 L] 3

16: 1601 164 [] 2
- 16:16:01 165 7 5 [
" 16:16:01 166 1] 2 I

Figure 6-44: AVB camera processing window

12. PC: Run TA-TRS

e Select "Camera" for "A/V Interface " in "General" menu.
e Before running test cases, it makes reference video and test quality. If quality
checking is failed, change "Frame Selection Settings" in "AVB Camera".

Sattings
Tesl Conditions Peetuns Fashen | Repon
Tursl St & Mottt

ZAF Palta = || Db Motain] =

Picirs Degradaton Judgament
Sain =

AN radace

Tait Vaded SHawm

Detaapes_ 720050 Comernn =
Eweas Path - DTEEEN AV B

i

Figure 6-45: Camera selection in General menu
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[ Test Status and Results

While running the TA-TRS, a "Status Information" window showing the overall and cur-
rent test status and the signal information uses for the test cases.

7.1 Test with Auto Mode

When choose "Auto" mode in the picture degradation judgment, the test is auto run by
itself. You can abort the test by clicking the "Abort" button. You can switch between
"Current Test" mode and "Overall Result" mode.

[ ErioEaes - imic 15

Aomult Verw  Cumer Tes -

Curent Tt Sintun
Croatrn refononds .
I/C setting...
B Running les] case
Leg

Task 4.2.4 DVB-T  yops

Adj. channel selectivity: 1.LTEE00 BS light

Sl

FFT 8K Guard Imterval 14

Mod  BA0AM  Code Rale a3 I
It Ficture: Pl

Bandwadih BMHz Na. of Ermod i
Frequency TBE MHz Test Tame |
e = o .0 W

Crvarall Tosl 2mtn

N

Figure 7-1: Current test mode
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Figure 7-2: Overall result mode

7.2 Test with Full Manual Mode

When "Full Manual" mode in the picture degradation judgment, there is a manual oper-
ation column for you to enter the level and set it using the "Set" button and click "Final
Level" button if the level is the final level. Start the test by clocking on the "Start" but-
ton.

During the test, when an error is observed, click the "Error" button, if there is no error,
click the "No Error" button. You can also retest the test again by clicking the "Retest"

button. You can abort the test by clicking the "Abort" button. There also shortcut keys
for some of the button, which stated beside the name of the button.
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Figure 7-3: Full manual mode

It is possible for keyboard control using shortcut key.

® Arrow up: Level or Cl value increase

® Arrow down: Level or Cl value decrease

For alternate control, you only need to press ALT+ any below key first time. After acti-
vate it, you can press alphabet only without ALT key.

® ALT + A: Level or Cl set

® ALT + F: Final Level

® ALT + S: Start test

e ALT + E: Error

® ALT + D: No Error

® ALT + R: Retest

7.3 Test with Semi Manual Mode

When "Semi Manual" mode in the picture degradation judgment, there is a manual
operation column for you to start the test by clocking on the "Start" button. During the
test, when an error is observed, click the "Error" button, if there is no error, click the
"No Error" button. You can also retest the test again by clicking the "Retest" button.

You can abort the test by clicking the "Abort" button. The level and final level is done
automatically. There also shortcut keys for some of the button, which stated beside the
name of the button.
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Figure 7-4: Semi manual mode

It is possible for keyboard control using shortcut key.

® Arrow up: Level or Cl value increase

® Arrow down: Level or Cl value decrease

For alternate control, you only need to press ALT+ any below key first time. After acti-
vate it, you can press alphabet only without ALT key.

® ALT + A: Level or Cl set

® ALT + F: Final Level

® ALT + S: Start test

® ALT + E: Error

® ALT + D: No Error

® ALT + R: Retest

7.4 Test with Simple Manual Mode

When Simple Manual mode is selected in the picture degradation judgment, there is a
"Start (Enter)" button to start the test. When the picture failure will analyze for 15s, if
there is any error observed, click the "Start (Enter)" button and it will auto set to the
next level. You can abort the test by clicking the "Abort" button.
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Figure 7-5: Simple manual mode
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7.5 Test Result

After the test had completed or aborted, a test report and log file will be auto gener-
ated. The following shows a sample of test report information, test configurations and
test results of the report.

ETSI EN303 340 RFTest
Operator:

DUT Modeil:

DUT Serial Number:
Description:

Instrument:
SFU 02.80.00.08

Instrument Options:
SFU-K1,5FU-K3,5FU-K6, SFLU-KS SFU-K11,SFU-K12 SFU-K16,SFU-K20, SFU-K40 SF U-K55 SFU-KE0, SFU-

K221,5FU-K223 SFU-K224 SFU-K227 SFU-K-B30,SFU-B15 SFU-B3, SFU-B4 SFU-BE SFU-B3D
DIl version: 1.0.0.9

Figure 7-6: Test report information
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EN303340 TestPlan
Version WVersion 1.1.2
Compensation Mot Used
IR remote contrel Not Used

Picture Failure

Input HOMI
Length of Period 10 sec
S5IM Value: 0.87
Measurement Duration: 200 ms

Environment Information

Temperature
Humidity
Uncertainty

Reference Video Information

Video Resolution (H x V) 1280x720
Number of Frames 1152
File Size G24MB
Reference Name DWTEWserData\Refvideo avr in BTC

Figure 7-7: Test configuration

4.2.4 Adjacent channel selectivity

Table: Measurement record for adjacent channel selectivity tests
Test I type C Signal 1Signal | Min. required UC lmit | Measured UC for DTT

center cener for OTT configurations configurations
frequency frequency in tabdes 2 and 3 i tabiles 2 and 3

[MHz) (MHz) [aE) {8

OVE-T DVB-T2 OVB-T OVB-T2

1 LTE 50085 &8 796 35 k] 56.5 526
(PASS) [PASS]

2 LTE T00B5S 0.0 T30 43 43 573 534
(PASS) [PASS)

3 LTE 700BS =00 Ta8.0 33 k] 478 438
(PASS) (PASS)

4 -1 UHF 4520 4780 25 -1 422 34
(PASS) [PASS)

5 Hel UHF 4820 430.0 25 3 422 284
(PASS) | [PASS)

Figure 7-8: Test result
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