Subject: Usingthe TVmeter for aterrestrial installation BK PRECTISION  Sefram |
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ELECTRONIC TEST INSTRUMENTS INSTRUMENTS & SYSTEMES
NASE786X4-03

SEFRAM 7861 i 7862 i 7861H D i 7862H D field strength meters enable the configuration of a terrestrial or satellite TV reception

system. This application note is dedicated for people who use the field strength meter for the first time. This manual provides an
application to setup an individual TV terrestrial (DVB -T) reception system correctly.

Note : Our examples concern France, so it is necessary to adapt the device settings according to t he country where you are.

1)  Configuration
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Operating the instrument step by ste

- Plug the antenna cable into the appliance.

- Switch the field strength meter on by pressing the @ y and wait that the presentation screen appears (screen with the
product reference number and its serial number).

- Press the Parameter key : he following window  appears on the display.
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%‘ The menuf or sensitive keys changes according to the line which is highlit. It enables modifying the selected parameter.

- Highlight the « Place # » line with the up and down keys.

- Put the field strength meter on the 7 " place with the right and left keys or with the sensitive wheel. By default, this place is without
any content.

- Highlight  the « Frequency band » line (up / down keys) and press « Ter » with the sensitive keys . This instruction allows changing
the bandwidth in 45 -865MHz ( means terrestrial bandwidth).
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| Ter, sat. | Wwi-Fi
- Check that the « Frequency map » menu is on Eu rope. If an other map frequency is selected, press « List », choose « Europe » and

validate.

- The « Thresholds » allow defining the limits for the level measurements. Their setups have already been installed but it is possible to
modify them (reserved to advanced users).

2)  Adjust the antenna

Pressthe  Spectrum key :

A new window appears, it represents the spectrum analysis from 45MHz up to 865MHz. The abscissa axis represents the frequenci es
and the ordinate axis the reception levels (in dBuV). The spectrum analysis enables adjusting the antenna on the transmitter. Align the
antenna in order to see some carriers on the display like in the following example.
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Spectrum analyser : 45MHz - 865MHz
Filt : 1 MHz 06.000 52.9 dBpv | E— ]
Att.: 20dB ( ) 50 (E50) < Channel
80 Vil !
10 dB/div Cursor
70
60 g
Carrier : this
FM carriers frequency
o 02020202 e i, 1B broadcasts a TV
i ] program
40 e
30 i 1 ' I 1 ¥ ' : T
Colour T
20
Level : Red Fecen: 455.000 MHz .0000 MHz/div CSpan: 820 MHz
Frequency : Blue | Cursor Span | Reflevel | dB/div | Setup | Channel Full Auto
Procedure
- Pressthe « Full »key to see the complete bandwidth (45MHz -865mhz).
- Adjust the antenna and observe the level variations of the different carriers. When the carriers reach their highest point, the antenna
is well set.
l a. Advice : sometimes the FM radio carriers(on the left) are too powerful and prevent measuring the TV carriers correctly.
J In this case, lower the level axis scale . press « RefLevel » with the sensitive keys and reduce the scale with the
sensitive wheel. A 2 0 to 80 dBuV scale( on the left axis) allows a correct display of the TV carriers.

l (5 Each Europe transmitter has its own characteristics. Therefore the spectrum picture on your screen can be different from
the example one.

Now it is possible to operate so me measurements to check the reception quality.

3) Measurements

Press the « Channel » key with the sensitive keys . Scroll through the channels with the sensitive wheel : the blue cursor is moving
itself, at any change, on the corresponding channel. So p ut the blue cursor on a channel that involves an analog or digital carrier.
- Pressthe  « Measurement »key : "7\

A new window appears on the screen. According to the selected channel, two cases are possible : it is either a multiplex (TNT program)
oran analog TV carrier. You can easily determine what sort of program it is.

Signal level measure window

Analog TV Digital TV /TNT
Signal level : d Signal level 5 —
Setup # Setup # .
Frequency : 583.250 MHz Frequency : 706.000 MHz
Channel :35 (E35) Channel :50 (E50) 8 MHz
Standard L Standard :DVB-T/H
Audio : 6.5 MHz NICAM | Fndiie .
80 100 120
v 66.3 dBuV_
>51.1 dB_ ¥ s4.0 dpurs a0 60 80 100 120
. -9 dByVI
V/AL 12.1 dB_ - 0 10 20 30 a0 50
V/AZ 302 dB_: > 42.5 eI | |
I | | | st | I | I | | | st | | |

- Analyse the mini -spectrum in the top right -hand corner of the screen.
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Typical shape of an analog signal Typical shape of a digital multiplex

.|

According to the signal nature, there are two measurement methods

e 1% case :analog spectrum analysis

Signal level measurement

Setup #

Frequency : 583.250 MHz
charggt?a?izzlcs Channel £33 (E35)

L

Audio : 6.5 MHz NICAM

Signal level
measure —>V 65.9 dBuV_
—— > 50.3 ds_
Signal/noi  se ratio

measure V/AL 110 dbl I
VA2 299 ani

B6 | DKk | 1 [T ) mMN | FM | camier | Digital lg—] . L“rfglgg N

- Checkthatt he« L » SECAM standard is selected. If not, highlight the « Standard  » menu, press « Analog» and « L ».
- Analyse the measures :

- V :represents the received signal level

- I means carrier/noise ratio

- VIA : both measures stand forthe v ideo/audio ratio
For an analog signal, the V and C/N measures define the transmission quality.
Thanks to different colors, a threshold system enables seeing the signal quality easily. On the display digital values and bargraphs

appear.

Minimum Maximum
threshold threshold

The th resholds are set up according to reference values. For an analog signal, the channel measures have to correspond to the next
data.

Analog standard : SECAM L

Signal level at the antenna plug
57dB1T VV< 74dB1 V

Signal/ noise ratio

> 45dB
If the measures are correct, a TV picture can appear.
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TV display

Caution :if you rely only on the picture, without taking the measures into account, you wonodét hayv

TV
Press the key. The screen displays the channel which corresponds to the current measures.

Analog TV : channel 35 I TV pr ogram:TF1l 1 Saint Etienne (France) transmitter

@ | O | o | m | setup-|setwp+| TV Sync top

e 2" case :digital spectrum analysis

Signal level measurement

Setup #

Frequency : 706.000 MHz
haranne! —»< Channel : 50 (E50) 8 MHz

- DVB-T/H

Audio :

80 1@0 120

Signal level
mane bV 549 dBu_
T >42.8 dB_:

measure | DVB-C rUVB-TTH'i MCNS | | | | Analog | | maybe« Digital »
\——

- Check that the « DVB -T/H » standard is selected. If not, highlight the « Standard  » menu, click on «Digital» and on « DVB-T/H ».

- Analyse the measures :

u Signal level

For a digital signal, the V and C/N measures are only quality indications. The measure principle is the same as in the analog mode, but
the thresholds are different. The multiplex data have to correspond to the following norms.
Digital standard :DVB -T/H

Signal level at the antenna plug
35dB7T VV< 70dB7T V

Signal/noise ratio
> 26dB

For a digital signal, it is necessary to use the error rate measures (BER/MER) to fully characterise the reception quality.
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a Error rates
T
A Press for the second time the « Measurement » key : !

This window appears
Err or ratio measurement

DVB-T/H : BER / MER i =

~
Setup #
Multiplex (Izll"'equer;cy JS?E%%()) I\gHIJI H(+166 kHz)
characteristics > < ANNe o F4
Standard :DVB-T/H
Modulation : 8K 64QAM 1/32 2/3
\_ Preamplifier :No

1E-7 1E-9

_ 1E-1 1E-3 1E-5
CBER  1.3E-5 [N TN

_ VBER < 1E-8 [N |

Error ratio —< UNC < 1E-5

measure 15 20 25 30 3 40
MER  327dBERIEEEE |

~ .
| | | | ust | | |

- Analyse the measures:
The BER (Bit Error Ratio) and MER (Modulation Error Ratio) measures are very important to qualify a digital signal.
- CBER : error rate before the Viterbi correction ;
- VBER : error rate after the Viterbi correction ;
- UNC : lost packet number after the Reed Salomon decoder ;
- MER : modulation error rate ( generally equivalent to the C/N measure).

The bargraphs appears in colour according to the measured error ratio:

Lost packets (UNC) Correct error rate VBER >a2E -4
(QEF : quasi error free)
Without lost packets

e N | -
For an installa  tion of quality, follow the next reference values. Check that the measurements operated on the multiplex correspond to
them.

Error ratios

Order of magnitude for a correct signal Ordre de grandeur pour
un signal correct

CBER From5.00E -3uptol .00E -6
VBER <200E -4
UNC <1.00E -6
MER >26dB

K The sign « < » before an error ratio value shows that there has not bee n any error (for example « <1E -8 » indicates an

error rate less than 1E-8).
u TV display
Cauton : i f you rely only on the picture, without taking the measures into .account,

TV
Press the key to display t he channel which corresponds to current measures.

If the screen remains black, but the multiplex information window appears in the top right -hand corner of the screen, it means that the
channel is well synchronised. Nevertheless, a subscription is necessa ry to see this not free TV program. The term « Conditional access»
indicates that the program cané6t appear.

Multiplex information window
F
Eurosport
Conditional access

A multiplex contains many TV programs. To access to a channel that is broadcasting in clear on the multiplex, pre ss the sensitive key
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«Serv ». This button enables selecting the TV program to see. Choose a TV program with the directid M v rc’al{l‘l.'.

green validation key in the sensitive menu.

ELECTRONIC TEST INSTRUMENTS

INSTRUMENTS & SYSTEMES

TV program choice

Digital TV : Channel 50 mul tiplex 1 TV Program :ARTE - Saint -Etienne (France) transmitter
Multiplex
<+— information
window

TV programm
change (in the
multiplex)

Practical tool : program save

The field strength meter enables saving analog and digital channels, therefore it is not necessary to research the carriers m
each use. Foll  ow the next instructions.

- Pressthe «  Parameter »key : The 7 ™ place, previously configured, appears on the display.

- Highlight the « Place # » menu and press the « Name » key. Enter a name with the alphanumerical keypad
choose a name that corresponds to the transmitter or the geographical area.

; the best

Parameter window Name changing

(- —

(-

- Move the cursor inside the program table with the direction keys (see the next ex ample).

anually at

thing is to
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