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Abstract: In this work we seek to approach the choice of the Republic of Angola for the ISDB-T telebroadcasting
system. The experimental results of the ISDB-T digital transmission system in the Republic of Angola are Execelente.
Currently, the Japanese terrestrial digital broadcasting system (ISDB-T) is used in 14 countries around the world
(Argentina, Bolivia, Brazil, Chile, Costa Rica, Japan, Peru, Paraguay, El Salvador, Uruguay, Honduras, Venezuela,
Philippines, Botswana) and 6 more countries (Angola, Maldives, Sri Lanka, Guatemala, Ecuador, Nicaragua) have
adopted this system. The study shows that ISDB-T is a system applicable in our country, as even with the transmitter
operating at 50% of its maximum power, the signal is received in a large part of the city of Luanda, with failures
only in regions far from the center urban. The implementation of a fully digital transmitter that is foreseen, the in-
crease of the transmitter's power, among other changes, may provide better advantages in implementing the ISDB-
T in the Republic of Angola. The commitment comes at a time when Angola plans to cover the entire national terri-

tory, starting in 2023.
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INTRODUCTON

There are a large number of digital broadcasting
standards in the world today. The recommendations
of the International Telecommunications Union
BT.1368-13(6/2017), [1, 2, 3, 4] BS.111-6 and
BS.1660-(08/2019) present the design characteristics,
technical characteristics and network planning of the
following transmission systems digital terrestrial
broadcasting:

- DVB, known as a European standard for digital
TV, it was designed in the 1980s by the consortium,
which today has 250 members from 15 countries;

- T-DAB, 174-230 MHz frequency band allocated to
it, VHF I1I;

- ISDB-TSB, on television channels with a width of
6, 7 or 8 MHz for broadcasting broadcast programs, a
segment is allocated as one-fourth of the frequency
band of a television channel, the frequency band of
this segment is of 429 kHz (06/14), 500 (07/14), 571
(08/14); however, this bandwidth must still be select-
ed taking into account the frequency situation in each
country;

- DRM (Digital Radio Mondiale), recommended for
use in the LF bands (30-300 kHz) in the frequency
band 0,1485-0,2855 MHz (long waves, LW), MF (300-
3000 kHz) in the frequency bands 0,5265-1,6065 MHz
(middle waves, MW) and HF (3-30 MHz). Remember
that in the HF band in its different parts for transmis-
sion, the frequency bands 3,2-3,640, 4,75-4,995,
5,006-5,06, 595-6,2, 7,10-7,30, 9, 50-9,90, 11,65-
12,05, 13,6-13,8, 15,10-15,60, 17,55-17,90, 21,45-21,
85, 25,67-26,10 MHz (short wave, HF);

- DRM + [2, 3, 4, 12] (is an extension of the DRM
standard), recommended for use in the VHF band (30-
300 MHz) in the frequency bands allocated for trans-
mission to mobile and fixed reception (VHF I 65,9-74
MHz, VHF II (87,5-108 MHz), VHF 111 (174-230 MHz);

- IBOC HD Radio FM, recommended for VHF appli-
cations;

- IBOC HD Radio AM [2, 13, 15], recommended for
use in the LF, MF, HF bands;

- RAVIS [2, 3, 14, 15], a real-time audiovisual home
information system is recommended by the ITU-R for
use in the VHF band.

- the ISDB (Integrated Services Digital Broadcast-
ing) system was developed in Japan by the DIBEG
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(Digital Broadcasting Experts Groups) consortium
with the support of the NHK. Broadcaster the is point-
ed out by he researchers as the most flexible standard
for presenting better answers to mobility and porta-
bility needs.

ISDB is an integrated system consisting of three
types of services: satellite transmission (ISDB-S), cable
transmission (ISDB-C) and terrestrial transmission
(ISDB-T). The ISDB terrestrial broadcasting service, in
addition to having a version for digital television
broadcasting, also features a version for digital audio
broadcasting, the Integrated Services Digital Broad-
casting - Terrestrial Sound Broadcasting, ISDB-Tsb.

In figure 1, we describe the entire ISDB-T system.
The transmission system, BST-OFDM, sets up a trans-
mission band composed of OFDM segments, each with
a bandwidth of 6/14 MHz. The transmission parame-
ters can be adjusted individually for each segment,
making the channel composition flexible.

In addition, to interface between multiple MPEG-2
transport streams (TSs) and the BST-OFDM (Band-
Segmented Transmission Orthogonal Frequency Divi-
sion Multiplexing) transmission system, these TSs are
re-multiplexed into a single TS. In addition, transmis-
sion control information, such as channel segment
configuration, transmission parameters, etc., is sent to
the receiver in the form of a transmission configura-
tion multiplexing (TMCC) control signal [7, 16].

The ISDB-T system features three transmission
modes with different carrier intervals to handle a va-
riety of conditions, such as variable guard interval as
determined by network configuration and Doppler
shift occurring in mobile reception. Table 1 shows us
the basic parameters of each mode.

In fact, an OFDM segment corresponds to a fre-
quency spectrum with a bandwidth of 6/14 MHz
(about 430 kHz). In Mode 1, a segment consists of 108
carriers, while Modes 2 and 3 have twice and four
times that number of carriers, respectively. Broadcast-
ing and television broadcasting employs 13 segments
with a transmission bandwidth of about 5,6 MHz. Ter-
restrial digital audio transmission, on the other hand,
uses one or three segments.

A digital signal is transmitted in symbol sets. A
symbol consists of 2b in QPSK and DQPSK, 4b in
16QAM, and 6b in 64QAM. Here, the effective length of
the symbol is the reciprocal of the carrier interval -
this is the condition that prevents carriers in the band
from interfering with each other. The guard interval is
a time-redundant information section that adds a copy
of the last part of a symbol to the symbol's “front
porch” in order to absorb interference from multipath
delayed waves. Consequently, increasing the guard
interval ratio in the signal decreases the information
bit rate [7].

TABLE 1. Transmission Parameters for ISDB-T [7, 9, 10, 16]

m
13

Transmission Parameter

No. of OFDM Segments

Bandwidth, MHz 5,575 5,573 5,572
Carrier Interval, kHz 3,968 1,984 0,992
Ne of Carries 1405 2809 5617

Carrier Modulation

QPSK, 16QAM, 64QAM, DQPSK

Effective Symbol Length

(Tu), ps 252 ps 504 ps 1,008 ms
Guard-Interval 1/4,1/8,1/16,1/32
Length (Tg) of Effective Symbol Length

Ne of Symbols per Frame 204

Time Interleave Maximum 4 values: 0, 0,1, 0,2, 0,4 sec

Intra-Segment
and Inter-Segment Interleaving

Convolutional coding (1/2, 2/3, 34,
5/6,7/8)

Frequency Interleave
Inner Code
Outer Code RS (204, 188)

3,65-23,23

Information Bit Rate,

Mbps

Maximum 3 Levels

Hierarchical Transmission (Layer 4, B, and C)

MPEG-2 Video compression MPEG-2 multiplexing Hierarchical transmission by 1 TS
MPEG-2 Audio compression Multi2 scrambling TS remultiplexing
(AAC) Transmission control by TMCC
ro TN [ <
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Fig. 1. ISDB-T System Configuration




We will now see that an OFDM frame consists of
204 symbols with guard intervals attached regardless
of transmission mode. The duration of the real-time
interleaving depends on the parameters set in the digi-
tal signal stage and the duration of the guard interval,
and the values shown in table 1 for this parameter are
therefore approximate values.

Error correction schemes are concatenated codes,
namely, Reed - Solomon (204, 188) code for the ex-
ternal code and a convolutional code for the internal
code. The information bit rate takes on various values
depending on the selected modulation scheme, the
internal code coding rate and the guard interval ratio.
The range shown in the table reflects the minimum
and maximum values for 13 segments [1, 5, 6].

1. ANGOLA CHOSEN THE ISDB-T BROADCASTING
SYSTEM

In 2019 Angola signed a two-year agreement with
the Republic of Japan, which consists of the develop-
ment of the master plan including a timetable for mi-
gration to new services such as multimedia transmis-
sion, acquisition of transmission equipment, among
other services.

Under the agreement, the Japanese party guaran-
tees technical support, training of staff inside and out-
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side the country, in addition to technological equip-
ment for the implementation of the process in Angola.

The compromise comes at a time when Angola
plans to have coverage throughout the national terri-
tory, from 2023 onwards. Digital terrestrial television
is part of the modernization of the telecommunica-
tions sector, information and social communication
technologies in Angola.

In a first phase, it is foreseen the application of 320
thousand Euros per year in the pilot project underway
in the provinces of Luanda, Malanje and Cabinda. The
purpose of the agreement, the Minister of Telecom-
munications, Information Technologies and Social
Communication Manuel Homem, said that with DTT
(Digital Terrestrial Television) the country will be able
to transmit content related to the implementation of
the distance education program [8].

Currently, the Japanese terrestrial digital broadcast-
ing system is used in 14 countries around the world
(Argentina, Bolivia, Brazil, Chile, Costa Rica, Japan, Peru,
Paraguay, El Salvador, Uruguay, Honduras, Venezuela,
Philippines, Botswana) and 6 more countries (Angola,
Maldives, Sri Lanka, Guatemala, Ecuador, Nicaragua)
have adopted this system. In figure 2, we show the
countries in the world using the ISDB-T system.
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Fig. 2. Countries in the World Using the ISDB-T System

2. IMPLEMENTATION STUDY OF DIGITAL
TERRESTRIAL TELEVISION IN ANGOLA

The practical work was carried out in partnership
with TPA (Public Television of Angola) technicians, in
the transmission Center of Viana and in the transmis-
sion center of the Palace of Justice (in the upper city, in
Luanda). At the Viana Transmitter Center, the study of
analogue terrestrial television transmission was car-
ried out as a basis for the knowledge of digital televi-
sion transmission. At the Palace of Justice, it was pos-
sible to carry out part of the work corresponding to
the study of the implementation of digital television in
Angola, as well as the study of the signal quality of the

ISDB-T system that is currently being tested in the
city, from Luanda, Malanje and Cabinda.

2.1. STUDY OF ANALOGUE TELEVISION IN ANGOLA

In Angola, the PAL system (for analogue television),
standard |, is currently used with the following charac-
teristics: 625 lines, 50 Hz frame frequency, with 25
frames per second, with 8 MHZ channels, with nega-
tive AM-VSB modulation.

For transmitter, analog transmitters from a Spanish
company BTESA are used, under the supervision of
national technicians. TPA has several broadcasting cen-
ters spread over several parts of the country and each
one of them operates in a specific channel in the VHF or




UHF bands. In Luanda there are three Transmission
Centers for analogue broadcasting (in Viana, in Prenda
- Lote 22 and in the upper city - Palace of Justice) of
which one also operates with digital broadcasts (Palace
of Justice). The signal is generated and edited in TPA's
studios (near the Ministries) and after it is ready for
broadcast, it is transmitted by microwave and via satel-
lite, simultaneously, to the transmitting centers. The
issue in two media is due to the possibility of failure in
one of them. At the transmitter center, the received
signal is monitored and sent to the transmitter (com-
posed of image processor, audio and video modulator,
up-converter, pre-amplifier and Study of the imple-
mentation of Digital Television at TPA (Luanda - Ango-
la), In figure 3, we show the power amplifier which
after signal adequacy sends the signal from the anten-
na that radiates it into space [9, 10].

Fig. 3. The power amplifier in Angola Public Television
Broadcaster (TPA)

Due to the curvature of the earth, the television sig-
nal has a range limitation, so there must be several
transmitter centers or several repeaters to cover a
larger area. TPA, covering the province of Luanda, has
three issuing centers (Viana, Prenda and Palace of Jus-
tice - High City).

To carry out the study of the operation of the
transmitter, the GST (Test Signal Generator), Audio
Generator, BTESA Analog Television Transmitter, ficti-
tious antenna, oscilloscope and receiver (television)
were used.

The Test Signal Generator replaces the real source
of the image (in this case the camera), generating a
test image (at our choice). Audio signal is obtained
from the audio generator. The two signals are injected
into the transmitter where the basic parameters are
set. This signal is emitted by a dummy antenna (which
emits in a very short space, about 10 to 15 meters).
Through the receiver (television) we can check if the
emitter is working correctly or not.

The oscilloscope is used to check the electrical sig-
nal (composite video signal) that is generated by the
GST and the various parameters of the same signal,

such as carrier, envelope, period of each line, line fre-
quency, etc. Based on this experiment, it allowed us to
study the operation of analogue television in Angola.
In figure 4, show Image Generated by GST (left) and
Electrical Signal of Two Lines of it, Seen in Oscillo-
scope (Right, Below).

Fig. 4. Image Generated by GST (left) and Electrical Signal
of Two Lines of it, Seen in Oscilloscope (Right, Below)

2.2. IMPLEMENTATION OF THE ISDB-T SYSTEM
IN ANGOLA ADAPTED TO AN 8 MHZ BAND

At the regional conference of the International Tele-
communication Union held in Geneva in 2006, June
2015 was set as the official date for the end of the
broadcast of Analog Television. At the SADC (Southern
African Development Community) level, 2013 and
2014 were envisaged as a preparatory phase for mi-
gration.

The transition from analogue to digital television
systems, established by the ITU-R Regional Radio
Communications Conference in Geneva in 2006 (RRC-
06), was to be completed in June 2015 [5, 6]. However,
due to various reasons (organizational, economic,
technical and pandemic), this period was later post-
poned to 2020 [9]. At the level of the Southern African
Development Community (SADC) 2013 and 2014 were
envisaged as a preparatory phase for migration.

After 11 years, tests for digitization in Angola were
restarted, with a group of technicians from the Minis-
try of Telecommunications, Information Technologies
and Social Communication (MINTTICS) in cooperation
with a group of Japanese technicians, at the time to
study of the implementation of the ISDB-T System
with the changes made by the Brazilians, adapted for a
band of 8 MHz. The tests were carried out first for a
band of 6 MHz [8, 9].

Currently, the ISDB-T (Japanese) system is being
tested, adapted for an 8 MHz band, working only with
the broadcast of Channel 1 Public Television of Angola 1
(TPA 1) in SD (Standard Definition), a test broadcast in
HD and emission of channel 1 in LD (low definition, for
mobile reception).




The ISDB-T transmission that is being used in the
transmitter center is represented in the following fig-
ure 5, composed by: GPS Locator (Epsilon Clock 22
Serie), Multi-tiplexer (NEC MX-1500), Encoders and
decoders (NEC VC-710 audio, and NEC MF712/NOIF
video, VD-7300 and VC-7301), BlackBox - SD/HD/LD
Converter (EDIROL VC-300HD) and Exciter or Modula-
tor (NEC DM-300).

GPS Locator

Excit_er or Modulator

Convertor

Ercoder . B
decoder —

video M

Encoder /
decoder
audio

Multiplexer

Fig. 5. Adapted Digital Broadcaster in Use in Public Television
of Angola

This digital transmission is adapted to an analog ampli-
fier which in turn is connected to the radiant system. In
figure 6, show the connecting the Digital Transmitter
to the Analogue Amplifier.

Fig. 6. Connecting the Digital Transmitter
to the Analogue Amplifier

In addition, a multiplexer block is connected to a
computer that has appropriate software to send inter-
activity information (News, Weather, E-Gov, etc.).

Any citizen with a receiver suitable for the ISDB-T
system can now access Digital TV content from a tele-
vision or via mobile phone. But it is not advisable to
replace analogue devices because there is still no defi-
nition on which digital television system will be
adopted in Angola, although there is a high probability
of adoption of the ISDB.

In cell phone reception, in addition to the television
images, the receiver (user) also has the possibility of
accessing a set of data, such as: News, Weather, E-Gov,
E-Hosp., E-Ed, which they are internet pages with
some information of collective interest. For now, these
pages are also just test pages that are issued by a com-
puter that is connected to the digital sender.

A very important innovation of ISDB is the Channel
segmentation. In analogue broadcasts, a transmitter is
required to transmit the information of each program.
Therefore, to broadcast the contents of TPA 1 and TPA
2, two broadcasters are needed in each broadcasting
center. In digital television, fundamentally in ISDB, as
it is possible in a width of 8 MHz to transmit several
programs simultaneously, so each channel is divided
into several segments, each one destined to transmit
one or a part of a program. Usually, the channel is di-
vided into 13 segments, and the broadcasts of TPA1 in
SD, Test Channel in HD and TPA1 in LD are made from
the same transmitter [12].

Another innovation in digital television in Angola is
the MPEG-4 compressor. The test broadcast no longer
uses the traditional MPEG-2, which appears in the the-
oretical description of the systems. In this broadcast,
compression is done by MPEG-4, which has a higher
quality than MPEG-2 and a relatively lower compres-
sion rate, but suitable for television broadcasts.

The digital terrestrial television broadcast in Luan-
da is already on the air, in an experimental phase, on
channel 31. The difference in image quality between
analogue and digital transmission can go unnoticed for
a superficial observation. In figure 7, show Image of
analogue (left) and Digital (Right)

Fig. 7. Image of Analogue Broadcast (Left) and Digital Broadcast
(Right)
More on receivers with larger screens or even with
a closer look it is possible to notice the differences. In
figure 8, show the differences Image of analogue (left)
and Digital (Right)
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Fig. 8. Image of Analogue Broadcast [11, 12] (Left) and Digital
Broadcast (Right)

3. SIGNAL QUALITY OF THE EXPERIMENTAL
DIGITAL TV BROADCASTER IN LUANDA

The objective of the study was to verify the quality of
the signal transmitted by the experimental digital tele-
vision transmitter located at the Center for Transmis-
sion of the Palace of Justice. The work was based on
traveling around the city, and at various points, strate-
gically defined, stopping and checking the quality of
reception of the digital signal at that point. The team
was accompanied by a system for fixed reception, con-
sisting of a radio frequency reception antenna (Yagi
antenna, in common use), a set-top-box, a television, an
NTT how mobile phone (with capacity to receive the
ISDB-T), GPS Receiver and Spectrum Analyzer [7, 9]. In
figure 9, show the electric field strength as a function of
distance from the transmitter. In the figure 10, we show
the TPA signal reception from a Mobile Phone.

Electric field as a function of distance
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Fig. 9. Electric Field Strength as a Function of Distance
from the transmitter

In each of the chosen locations, the system for fixed
reception is set up (Television, antenna and set-top-
box) and the two receivers are connected (Television
and Mobile). With them, quality is observed. Good quali-
ty was considered for the areas where images are re-
ceived without flaws. The areas where the signal with
pixelation is received (images with macroblocks, micro-
blocks or distorted pixels) were considered as poor

quality.

Fig. 10. TPA Signal Reception from a Mobile Phone

With the GPS receiver, we found the geographic co-
ordinates of the place where we were and from there,
introducing the coordinates of the transmitter (identi-
fied in the table by TX), we determined the distance
between the transmitter and the point under study. We
measured, through the spectrum analyzer, the intensity
of the electric field at these points and analyzed the
quality of reception from a television and from a mobile
phone. The results of this field study are presented in
the table below. We can relate the electric field strength
to the distance from the following graph.

The theory leads us to the idea that signal strength
depends on distance.

And this is true, and we observe in the graph, be-
cause for points farther away from the transmitter, a
weaker signal is observed. But, with this work we can
also prove that the range of the television signal, digital
in this case, does not depend solely on distance. It also
depends a lot on some aspects related to the issuer it-
self. It was observed that for reception with fixed TV, at
the highest points, with an altitude of around 140 m, the
signal reception presents good quality in a radius of 20
km with a field strength of about 27 dBpV/m and at
points with altitude 100 m reception is good in a radius
of approximately 35 km with a field strength of about
39 dBuV/m. As for mobile reception, these radii are
relatively small. For exemples are the areas avenue of
LAC, SHOPRITE, Comarca, Viana, Morro, Luz, Futungo
the Belas, Praca do Benfica, Santoiro, Vidrul, Vila do
Cacuaco, Panguila, etc. At distances greater than these,
the field strength is less and the signal quality is poor.
Examples are the following areas: Bar of Dande, Porto
Kipiri, Bar of Kwanza, Ramiros, Zango 4, Km 30 (catete
road), etc. In the table 2 show ISDB-T signal quality
study in Luanda.

It was noticed a lot of difficulty in receiving the sig-
nal at very high points, which, from now on, raises the
hypothesis that the location of the emitter and the ra-
diation diagram of the transmitting antenna have an
influence on the results.




TABLE 2. ISDB-T Signal Quality Study in Luanda

N Data Location Geographical Coordinates Elevation, Time Field Intensity, Quality Distancefor
Latitude-S |Longitude-E| ™ dBuv/m Fixed TV | Mobile TV | the TX, km

1 | 07-05-13 | LargodaLac 849475 1314101 75 9:30 55,00 Good Good 1

2 " Shoprite 8505101 | 1316531 90 10:30 28,34 Good Very Bad 6,72

3 " Robaldina 85245 131854 128 11:10 36,40 Good Good 10,69

4 " Comarca 853359 1321184 103 11:30 29,66 Good Good 21,27

5 " Capalanca 85537 1323376 154 12:00 27,37 Very Bad | Very Bad 21,27

6 " Zango 4 94252 132546 157 14:10 26,35 No signal | No signal 35,00

7 " Km 30 858138 132826 3 164 14:42 26,37 No signal | No signal 31,85

8 " N. Aeoroporto 900274 1331479 171 15:22 26,63 No signal | No signal 37,2

9 " D. Catete 93501 133608 167 15:40 25,77 No signal | No signal 49,15

10 " Zango 0 858514 132338 157 14:10 28,08 Very Bad | VeryBad 24,76

11 | 06-05-13 Sonangol 851552 | 1312102 21 10:07 59,25 Good Good 10

12 " MorrodaLuz | 849148 | 1313384 29 10:25 63,30 Good Good 5,4

13 " E. Mussulo 849146 | 1313386 16 10:42 47,18 Good Good 9,1

14 " F. Belas 854564 | 131022 41 11:00 47,05 Good Good 12,47

15 " Praca Benfica 855524 139419 21 11:20 46,75 Good Good 14,27

16 " Km 30 90269 1305104 67 11:50 47,10 Good Very Bad 25,83

17 " Ramiros 93326 1302496 21 12:20 46,75 Very Bad | Very Bad 32,98

18 " Barra Km 50 93327 13 2568 64 12:50 46,54 Very Bad | Very Bad 42,6

19 " Barra Kawza 91831 138138 84 13:30 40,25 No signal | No signal 54,8

20 | 09-05-13 Dimuca 847587 | 1316296 62 10:30 42,31 Good Good 52
CONCLUSION 3) The switch from analog television to digital tele-

1) The evolution of humanity has always been
guided by the search for innovations and the im-
provement of existing techniques. The emergence of
Digital TV is another example of a major investment in
technological development. Digital Television presents
itself as an evolution of analogy television, bringing a
great amount of improvements from interactivity, data
transmission, improvement in image quality, possibil-
ity of transmitting several programs on the same
channel], etc.

2) The Japanese system, ISDB, is often presented as
an improved version of DVB, as it has many similar
features, but with the addition of others. Its main
weapons are channel segmentation, which enables
and facilitates multiprogramming, as well as the pos-
sibility of integrating media such as cell phones and
other mobile receivers into its platform.

Angola and other countries, under the guidance of
the ITU, should adopt one of the digital television sys-
tems by 2015. Our country is taking steps to achieve
these goals. Currently, the ISDB system is in experi-
mental issue. This broadcast is still a Study of the im-
plementation of Digital Television in TPA (Luanda, An-
gola) experimental, but there are already several indi-
cations that this system could be adopted by Angola.

vision, although advantageous, will present, on the
part of users, a series of difficulties, fundamentally
financial, to acquire the new digital television receiv-
ers, as well as on the part of broadcasters, it will entail
costs related to the modification of broadcasting sta-
tions. As a solution to minimize the problem on the
user's part, there are set-top-boxes with signal outputs
for digital receivers and for analog televisions. Angola
and other countries, under the guidance of the ITU,
should adopt one of the digital television systems by
2015. Our country is taking steps to achieve these
goals. Currently, the ISDB system is in experimental
issue. This broadcast is still a Study of the implementa-
tion of Digital Television in TPA (Luanda - Angola)
experimental, but there are already several indications
that this system could be adopted by Angola.

4) The change from analog television to digital tele-
vision, although advantageous, will present, on the
part of users, a series of difficulties, fundamentally
financial, to acquire the new digital television receiv-
ers, as well as on the part of broadcasters, it will entail
costs related to the modification of broadcasting sta-
tions. As a solution to minimize the problem on the
user's part, there are set-top-boxes with signal outputs
for digital receivers and for analog televisions.




5) The study shows that the ISDB-T is a system ap- urban center. The implementation of a fully digital
plicable to our city, as even with the transmitter oper-  transmitter that is foreseen, the increase of the trans-
ating at 50 % of its maximum power, the signal is re- mitter's power, among other changes, may provide
ceived in a large part of the city of Luanda, with fail-  better guarantees of the advantages of implementing
ures only occurring in very distant regions from the the ISDB-T in Angola.
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Bb160p 1 060CHOBaHUeE HUPPOBOMN CUCTEMBI
TeJepajuoBemianus A4 Pecny6/iMKy AHroJia

B.M.JK. CanTym? 2

IMHUHHCTEPCTBO TeJIeKOMMYHHUKALUH, HHPOPMALMOHHBIX TEXHOJIOTHH CBA3HU U KOMMYHHKaIlUH
2YuuBepcureT Jly3uaza,
Jlyanja, AHrosia

HHopmanus o craTbe
[Toctynuna B pepakyuio 16.07.2021
[IpuHsaTa K ny6sMkanuu 22.07.2021

Ccbuika g putupoBanMa: Cantym B.M.JK. Bribop u obocHOBaHme H(POBOIT CHCTEMEBI TeIepaIiOBEIIaHUS I
Pecniy6nuku Anrona // Tpyzabl y4eOHbIxX 3aBefieHUH cBs3u. 2021. T. 7. Ne 3. C. 55-63. DOI:10.31854/1813-324X-
2021-7-3-55-63

AHHOTanmsa: B daHHoll pabome paccmampueaemcs 8b160p 04151 Pecnybauku AHeosa cucmemsl mesepaduosewa-
Husi ISDB-T. 0606wjeHbl pe3y/1bimamul 3KChepuMeHma1bHo20 Yugpoeozo meaepaduoseujarusi 8 ggopmame ISDB-T
8 Pecnybauke AHzosa. B Hacmosiwjee 8pemsi sinoHcKasi cucmemda HA3eMHO20 Yugposozo mesepaduo8ewaHust
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(ISDB-T) ucnoanvsyemcs 8 14 cmpaHax mupa, makux Kak ApzenmuHa, boausus, Bpasuaus, Yuau, Kocma-Puka,
Anonus, Ilepy, Iapazeati, Caaveadop, Ypyzeaii, [oHdypac, Benecysaa, @uaunnumvl, bomceaHa, euwje 6 cmpaH, a
umeHHo: AHzoaa, Manavdussl, Ilpu-/lanka, T'eamemana, 3Ikeadop, Hukapazya npuHsau 3smy cucmemy.
Hccnedosanusi nokasviearom, umo ISDB-T sieasiemcsi cucmemotl, npuMeHuUMol 8 Haulell cmpaHe, mak Kak dasce
npu pabome nepedamuuka Ha 50 % om e20 MaKcuMa/abHOU MOWHOCMU CUZHA/ NpUHUMaemcsl 8 6oabwell yacmu
eopoda Jlyanda, npuuem ¢ owubKamu mo/abko 8 pe2uoHax, dasekux om yeHmpa 20podckoli 3acmpoiiku. Yeeau-
ueHue mowHocmu ISDB-T-nepedamuuka, Komopoe npedycMompeHo, U psid dpyaux usMeHeHUll Moxcem obecneduma
yeepeHHblll npuem npozpamm meaepaduosewjaHss 8 Pecnybauke AHzosna. Pecnybauka AHeosna naaHupyem
0X8aMUMb 8CH0 HAYUOHA/IbHYH) Meppumopuro cmpaHsl YugpossbiM mesepaduosewjarHuem, HayuHas ¢ 2023 2oda.

KimloueBble caoBa: yugposasa nepedaua, cucmema ISDB-T 6 Pecnybauke AHzosa, obujecmeeHHoe mesiegudeHue
AHzonbl.
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