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Radio and TV program broadcasting by terrestrial radio, satellite, cable,

internet, mobiletelephone network in Hungary

DVB-T digital terrestrial TV boadcasting e.g.

MinDig TV Country wide free terrestrial service in Hungary (DVB-T),

MinDig TV EXTRA Country wide terrestrial service in Hungary (DVB-T) with extra
(ppaid) programs

DVB-S digital satellite TV broadcasting e.g.

Digi TV satellite TV broadcasting service

Olcso TV satellite TV broadcasting service

UPC Direct satellite TV broadcasting service
T-Home Sat TV satellite TV broadcasting service
Hello HD satellite TV broadcasting service

SkyLink szlovak SkyLink hungarian language satellite TV broadcasting service in
Slovak republic

DVB-C digital cable based broadcasting e.g.

UPC Digital digital cable broadcastng service
T-Home digital csaladi (family) package of cable broadcastng service

IPTV e.g.

T-Home IPTV

Mobile TV e.g.

T-Mobile Mobil TV Infokom. 7. 2018. 11. 05. 3



Flash report on television, March 2018

Data provided by Mazvar Telekom Mvrt., Innitel 2., UUPC Mazvarorszag Kft, DIGI Kft, PE-TELEROM Zrt., Tarr Eft., ViDalNet Zrt.,
PARISAT Kft, UPC DTH S.arl, Antenna Hungana Zrt.

Summary data of broadcasting subscription service Base:
Total sumber of televizion subscriptions 3 557 000 Mumber of televizion subscriptions {regardlessz of technology). | Entire market
(estimated): == Estimated valus for the entire market. o] {estimated vahie)®
Fumber of televizion subscriptions (regardlesz of technology). 10 mior markst
Nuomber of televizion subscripfions: 3 348 915 Bazed on data from the above mentioned dats sappliars, fa'-
covaring -84 % of the broadcasting market. [IVo.] playes
Fumbar of broadcasting subscriptions on cable telavizion
Number of subscriptions on wired networks 3 437 700 netwrorks and IP networks, Bazed on data from the above 3 major market
(CATV,IPTV): mentionad data suppliers, covering ~22 % of the wired plavers
broadcasting market. [Mo.]
total number of analogne televizion 731 758 Mumber of analogus broadcasting subscriptions on cable & major market
subzcripfion: of these: " televizion networks. [Mo.] plavers
MNumbar of subscriptions with set-top-boxes. Mumber of
. s subscriptions where the subscriber tarmination point is & major market
of these digital subscriptions: 1701 040 capable of acceszing the zervice and at lsast one prosTamme iz plavers
digitallv tranzrnitted. [MNo.]
Satellite broadcasting service subscriptions. Bazed on data T maior market
Number of wireless subscriptions (DTH) 310 521 from the above mentioned data zuppliers, covering 98% of the | ~ Jla'-'
wirslezz brozsdcasting market. [Mo.] playes
Erozdcasting subscription service - on DVE-T standard - Eptire market
Number of MinDig Tv Extra's subscriptions: 95 505 provided by Antanna Hungaria, covering 100% of these 1 market le-ﬂ;
subscriptions. [Mo.] T
Fumbear of digital televizion subscriptions (regardless of 10 mai arks
Total number of dizital television subscriptions: 1617156  |technolozy). Including: (Dizital CATV, IPTV, DTH coded m:f;’; :

DVE-T) [No.]




Number of televigion subscriptions (based on data from 10 service providers)
m Total numbser of digital telewision subscripticns m  Total numbsr of analogue television subscriptions
E 4 000
2 33 5307 I 307 3 HE e 3N b 3 328 334 I 34E 3349
=
= 3000
2 000
1000
ﬂ T T T T 1
Dec  Jan(18) Feb Mar

source: National Media and iInfocommunications Authority, Hungary

Mote: Based on data from the above mentioned data suppliers, covering ~84 % of the broadcasting market.
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Distribution by technology (bazed on data from 10 =ervice providers)

m Ratly of analogus CATV television subsorigions: m Ratla of DTH, CWE-T telewisian subscrptions: = Rally of dightal CATY and IPTW televielon subecrptione:

Mar Apr May June July Aug Sept Mow Dec Jan ["18) Feb Mar

sourca: National Media and Infocommunications Authority, Hungary

Mofe: Based on data from the above mentioned data suppliers, covering ~84 % of the broadcasting market

Infokom. 7. 2018. 11. 05. 6



Specific Terms Related to Frequency
Management

1.16 allocation (of a frequency band): Entry in the Table of
Frequency Allocations of a given frequency band for the purpose of
its use by one or more terrestrial or space radiocommunication
services or the radio astronomy service under specified conditions.
This term shall also be applied to the frequency band concerned.

1.17 allotment (of a radio frequency or radio frequency channel):
Entry of a designated frequency channel in an agreed plan, adopted
by a competent conference, for use by one or more administrations
for a terrestrial or space radiocommunication service in one or more
iIdentified countries or geographical areas and under specified
conditions.

1.18 assignment (of a radio frequency or radio frequency channel):
Authorization given by an administration for a radio station to use a
radio frequency or radio frequency channel under specified
conditions.

Infokom. 7. 2018. 11. 05.



Frequency bands for broadcasting

J0kHz 300 kHz 3000 kHz

30 MHz 300 MHz J000 MHz 30 GHz
LF MF HF VHF UHF SHF
Low Medium High Very High Ultra High super High
Freq. Freq. Freq. Frequency Frequency Frequency
Band || [Band | (Band NI | |||Band V| |Band V| |L Band | | S Band | |C Band| => > > V' Band
Il
o Savszrélessdg, atviteli kapacitas Sawszelesseq, atviteli kapacitas s
' - cikken. ellatott teriillet nd, nd, ellatott teriilet csokken, i
~d kevesebb addaallomas siiribb adéhaldézat L

- Bands below 30 MHz are not suitable for multimedia services having

high bandwidth

- VHF band is not preferred by the TV manufacturers

-Radio Spectrum Policy Group prefer UHF IV-V band and 1452 — 1479,5
MHZ bands for broadcasting
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Coverage of Kossuth radio program
In medium waveband (540 kHz) daytime

A Kossuth Radio

kozephullamd ellatottsagi terkepe nappal




Coverage of Kossuth radio
program URH band (108,7 MHz)

Salgétagign

,.““'
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:-kdsgfab-
Paks :
L)
Kiskunhala:
s o~ eged/ Battonya
Jacsalmas
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What was the problem with the traditional analogue
terrestrial TV program broadcasting?

* Only 3 country wide terrestrial broadcast
program had frequencies (M1, TV2, RTL club)

* The frequencies of broadcasting were managed
by ORTT — today NMHH!

« The majority of Hungarian population was able
to watch only the 3 programs above.

 Civil service tasks?

 Technical solutions are available! DVB-T, DVB-
H, DVB-S, DVB-C,IPTV................

Infokom. 7. 2018. 11. 05. 11



Key features of Digital Terrestrial TV

Availability

*near-universal coverage (98+ % of the population)

*most of the households equipped to receive terrestrially

*most of the TV receivers come with a DTT tuner

Flexibility

«any reception mode (fixed, portable, mobile)

ecoverage can be adjusted as needed (national, regional, local)
various business models (free-to-air, pay-TV)

flexible use of the available capacity in a multiplex

esupports a range of services

*Free-to-air

*no additional charges for the viewers

*no gate keeping

*Cost efficient

total delivery costs (for broadcasters) for all FTA channels in the order of
a few €/ month per household

Infokom. 7. 2018. 11. 05. 12



The Benefits of Going Digital
(digital divident)

Increased technical quality (SDTV, HDTV)

*New kinds of services (mobile, data, hybrid, multi-screen, 3DTV ...)
«Convergence in the all-digital environment

*Multi-fold increase in transmission capacity

*Reduction of costs

Increased flexibility

*Scope for development

*Spectrum opportunities

*more intense use of the spectrum for DTT

*some spectrum to be released (e.g. 800 MHz band for mobile)
*sharing with other users (e.g. white space devices)

Infokom. 7. 2018. 11. 05. 13



Why Is the digital divident a difficult issue

Because it is complex

*many stakeholders (broadcasting, mobile services, regulators, policy
makers, the public)

sinterrelated aspects (technical, economic, regulatory, social, cultural)
There are conflicting forces at play

seconomic benefits vs. social value

ecultural policy vs. industrial policy

*European harmonisation vs. specific national situation

commercial interest vs. public service

*many decision makers (national administrations, EC, CEPT, ITU ...)
sincumbents vs. new users -reluctance to share the spectrum

*long term vs. short term

The stakes are high

future of terrestrial broadcasting

eprovision of rural broadband

*mobile business developmeridgom. 7. 2018. 11. 05.



A MINDIG TV ES MINDIG TV EXTRA
DIGITALIS FOLDFELSZINI SZOLGALTATASOK VETELI LEHETOSEGEI
i i G "E" MULTIPLEX
MULTIPLEX MULTIPLEX MULTIPLEX
NAGY- ES KOZEPES MINDIG TV MINDIG TV M2 HD, RTL MINDIG TV
TELIESITMENY( ADGK _ INGYENES EXTRA CSALADI KLUB, TVZ, EHTHAAI:APES EUHELE?'L:ETA
KOZSZ0LGALATI CROMAG, CB EXTRA CRALADI
(31 TELEPHELY) CSATORNAK CSATORNA ALAPCSOMAG CSOMAG CSOMAGOK
Frekv. Frekw. Frekw. Frekw. Frekw.
Csat. B Csat. e Csat. e Csat. A Csat. e
Ag_gtelek,-’ Perkupa, Szar-hegy 45 [={=]=] 31 554 25 530 45 590 35 586
Bekéscsaha f Felsdnyomas 23 490 54 738 38 610 37 | 602 22 4832
Budapest / Széchenyi-hegy 38 81 55 745 53 Frie] 41 B34 24 498
Budapest / Harmashatar-hegy 38 610 55 746 58 770 41 | 634 24 498
Budapest / Szava utca 33 g1 55 745 53 Frie] 41 B34 24 498
Csavoly 45 666 25 506 25 530 42 642 27 522
Debrecen / Pallag 4B B74 51 714 49 593 32 562 29 538
Fehérgyarmat / Penyige 58 770 24 498 38 el10 41 | 634 34 578
Gerecse 2B 514 29 538 59 778 41 B34 - -
Gyir f Szabadhesy 42 o422 35 536 22 482 4G a74 51 714
kKab-hegy 57 il 35 536 22 432 4B B74 51 714
Karancs 38 gl 55 746 4G 674 36 594 24 498
karcag / ipari-park 4B B74 30 546 59 778 3B 594 5B 754
kecskemét / viztorony, Ipoly utca 53 730 39 B1E 58 770 36 | 594 - -
kekes 53 730 39 Bl& 44 658 3B 594 5B 754
Kiskdrds / Csengid 45 [ala] ¥ 25 506 28 530 42 od2 27 522
komadi 4B B74 51 714 49 593 32 562 29 538
Miskolc / Avas 45 (ala] &) 31 554 28 530 48 280 35 586
Magy-Hideg-hegy 38 810 55 745 53 Frie] 41 B34 24 498
Mapvkanizsa / Ujudvar 24 4938 55 746 54 738 a0 78 31 554
Nyiregyhaza [ viztorony 43 650 31 554 gl 786 ]
Pécs / Misina-tetd 52 | 722 37 | 602 47 | 682 Kérdése van?
Sopron / Dalos-hegy 42 642 40 626 49 B9E
Szeped / Ujszeped 23 490 26 514 B0 Pl
Szekesfehervar / Temesi utca 30 546 29 538 59 778
Szentes 23 490 25 514 B0 Pl
Szolnok / Besenyszigi ut 53 730 30 5485 59 778 36 | 594 - -
Szombathely / Torony 38 gl 58 770 449 5os 32 562 - -
Tokaj f Nagy-Kopasz 43 650 31 554 &0 Fik1= 26 514 35 586
Uzd / Sérszentlérine 52 722 37 602 47 632 32 562 50 705
Vasyar f Hegyhatzal 33 ol 53 Frie] 45 543 32 562 33 570




2007. évi LXXIV. torvény

a musorterjesztés és a digitalis atallas szabalyairol
Az Orszaggyiilés a Digitalis Atallas Stratégia végrehajtasa. az informacios tarsadalom elektronikus hirkozlési
mfrastruktirajanak tovabbfejlesztése. a miisorterjesztés digitalizacidja, valamint a nemzet: kulttira musorterjesztésen

keresztiili megorzése, védelme ¢€s tamogatisa. illetve a miisorterjesztési szolgaltatasok elofizetoinek fokozott
megovasa céljabol. 6sszhangban az Alkotmany 61. § (4) bekezdésével a kovetkezo torvényt alkotja:

ELSO RESZ

ALTALANOS RENDELKEZESEK

Infokom. 7. 2018. 11. 05. 16



“Linear TV” “On-demand TV” “Podcast TV"

!

— ] :.'.'.'ﬁl;l;ﬁ — oo il I

.:. | |

= Off-line consumption
= Subscription based
= Automatic updates J

= Selection by brand/channel | = Selection by content/search
= Fast Channel Switching * Rewind, fast forward

= Electronic Service/Program Guide (ESG/IEPG)

= Traditional scheduled TV J = Streaming/download

P

= Personalized & Interactive

= Advertising
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AM jelalakja es spektruma

u=[U +U_cos(@ r)]cos(@r)

Tmm WM H 1I ‘
UMM e wwm”‘ W U‘N

A
u Vivo
carrier

Oldalsav

| ‘ | (side band)

Wv- Wm wv Wv+
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FM jelalakja eés spektruma
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Spektrum of QAM bitstream
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Spectrum of a broadcast satellite

16:37:04 Wednesday &pnil 02, 2003
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a.) Traditional television systems transform the signals from GBR to a brightness signal (Y ) plus

two color difference signals
b.) MPEG-2 compression system

SDI - Serial Digital Interface. Serial coaxial cable interface standard intended for production

digital video signals.

Analog
Composite
Out

Composite .

Encoder
(PAL, NTSC
or SECAM)

=

|

o

Matrix

pulll ool ey

[E Camera

Digital
Compressed
Y Y out

B - Pr Cr |Production] G | MPEG
D: Camera R Malrix Py ADC C, | Process [ C, | Coder —

sDI
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« Szin tér (colour spatial)

— Y (vilagossag, luminance), Cb, Cr (szin,
chrominance)

« Szin felbontas(colour resolution)

« The human eye has more sensitive for luminance then

chrominance) ! \\\‘

— 4:2:2,
N [
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MPEG-2 : ISO/IEC 13818 (1994)

— General purpose video and sound compression
method

— MPEG-1 kompatibilitas

Valtott soros video - INTERLACING (1)
4:2:0, 4:2:2, 4:4:4 format

Scalable

Profile, Level definition

Generally used methods

« SDTV, HDTV, -T, -S, -C, DVD, HD-DVD,,...
Infokom. 7. 2018. 11. 05.
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MPEG-2.

 Intra-coding relies on two characteristics of typical
Images. First, not all spatial frequencies are
simultaneously present, and second, the higher the
spatial frequency, the lower the amplltude IS likely to be.
Intra-coding requires analysis of the spatial frequencies
In an image.

 Inter-coding relies on finding similarities between
successive pictures. The next picture can be created by
sending only the picture differences. The shifting process
IS controlled by a pair of horizontal and vertical
displacement values (collectively known as the motion
vector) that is transmitted to the decoder. The motion
vector transmission requires less data than sending the
picture-difference data.

Infokom. 7. 2018. 11. 05. 25



MPEG Streams

An elementary stream is an endless near real-time signal.

Program streams have variable-length packets with headers

In a transport stream the PES packets are further subdivided into short fixed-size packets
and multiple programs can be carried in the same stream.

Video EVideoer Packetizer Video
Data ncod PES Program Program
Stream St
: ) ; MUX ream
Audio »| Audio e Audio = (DVD)
Data Encoder PES
Elementary W Single
Stream Transport
»| Stream Program
MUX Trsatrrwsport
Data —» eam
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MPEG-2 Hierarhic structure

— Sequential
— Picture series
— Picture
— Slot
S
\YO YI
v2[v3 v A
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Prediction forward and backward

Interpoldcio mindket 1t aybal - :

qialelel
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General coder
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MPEG2 bit-rates

High Definition TV: 14,00 Mb/s
Studié minéségi kozvetités: 8,064 Mb/s
16:9-es tv kozvetités: 5,760 Mb/s
Sport kozvetités: 4,608 Mb/s
Hir és szérakoztaté miisorok: 3,456 Mb/s
VHS mindségii filmek: 1,152 Mb/s
Mono hang: 128 kb/s
Sztereo hang: 512 kb/s
egyéb adat: 9,6 kb/s

Infokom. 7. 2018. 11. 05.
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SDTV and HDTV

SDTV HDTV

NTSC PAL/SECAM 720p 1080i/p
Teljes TV sorok 525 625 750 1125
szama
Effektiv (aktiv) 480 576 720 1080
sorok szama
Effektiv pixelek
szama 720 (nem SQ* pixel) 1280 1440 vagy 1920

soronként

Képkiolvasas

médja valtottsoros (interlaced) progressziv i/ p/pfs
Képoldalarany 4:31/16:9 16:9
Pixelek 1:1

. 1,0667 (4:3) /1,422 (16:9) 1:1 (1440-es
oldalaranya

mintanal: 1,33)

* 8Q (square) pixel: négyzet alaku pixel. Ez PAL/Secam (SD) rendszerben 4:3 képoldalarany
mellett 768, 16:9-nél 1024 SQ pixel lenne, tehat a videdkép vizszintesen 6sszenyomott.
** lehet (Progressive Segmented Frame) is

Infokom. 7. 2018. 11. 05.
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Beyond HDTV “3D” TELEVISION

The human vision system has no direct means of analyzing the
three-dimensional nature of a scene; the third dimension is
Inferred from various cues delivered through our binocular vision
system. The most important of these cues is parallax, the
difference between the views seen by the left and right eye, which
IS greater for the closer objects.

A stereoscopic effect can be obtained from video on

- a flat two-dimensional (2D) screen by employing some form of
filtering to ensure that information representing a different
perspective is presented to each eye. The filtering process may
rely on glasses (filtering by color, polarization or temporal
shutters)

« or may be inherent in the display itself (an auto-stereoscopic
display). Each of these gpproaghes has its own distinct
advantages and disadvantages.
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Beyond HDTV 3D?

Stereoscopic Stereoscopic Auto-stereoscopic

Polarised glasses Shuttered glasses

LCD Plasma CLP LCD Plasma DLP Lenticular  Barrier

o —

Philips

LG
Samsung

Mitsubishi

Panasonic

WC

Sony

Alioscopy (NEC)
Sharp

Demonstration of Prototype

Launch announced and imminent
Commercially available

Table 12: Current Market in Stereoscopic Display Devices (indicative)




Beyond HDTV Ultra High Definition TV (UHDTYV)

Resolutions higher that 1080p will be generically referred to as ultra high
definition TV (UHDTV). A number of other names are used elsewhere:
Super Hi-Vision (SHV),

Ultra High Definition Video (UHDV), Extreme Definit ion Video, etc.

Two main classifications are envisaged, representin g 4 times and 16
times the resolution of

1080p respectively:

“4Kx2K”, e.g. 3840 pixels x 2160 lines

“8Kx4K”, e.g. 7680 pixels x 4320 lines

The 4Kx2K format was first proposed in the Digital Cinema Initiative
(DCI); it offers a resolution

comparable to that of 35mm film.

The 8Kx4K format was first introduced by NHK in Japan for the “Super
Hi-Vision” system [38]; it gives similar resolution to IMAX film.
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Commercially available UHDTV.....

Samsung UE55NU7022 Tévé
159 900 Ft-tol

Arak - 12 ajanlat

Képernyd mérete: 55 mdh, Technolégia: LED, Képarany: Szelesvasmii {146:9),
Felbontis: 3840 x 2160, HDTY tamogatas: 4K (UHD), HDMI bemenet: 3 HDMI
bemenet, Komponens bemenet: 1 db, Kompozit bemenet: 1 db, USB csatlakozo: igen,
Ethernet csatlakozd: igen, TV tipusa: Laposkijelzos, Smart TV: lpen, WiFi: Van,
Foldfelszini adasvetel: Az eszkozr alkalmas a magyarorszag foldfelszind, szabad
hozmiférasa digitilis televizios misorszoras vetelére, Hangszorok szama: 2 db,
Hangszorak teljesitménye: 10 W, Beépitett audid dekoder: Dolby Digital, 5zélesség:
123 8 cm szeles, Magassag: 85 an, Mélység: 16 cm
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A Transport Stream felépitése

N e e e
—g$| T T — — $j—

Az adatok szempontjabol aszinkron adattovabbitas

1134":

) 188. 1. 2. 3. 4. 5

[/:3._ clm adatuk 1ﬂ clm _ adatuk

1. 1,75. "I",‘:". 188, ., 204, 1. 2. 3 4.
|/sy cim aqntnk

T I1|I:-ujm|t1.'- Lud-nlu: \]/sy cim

A packetek felepitese 188 es 204 bajtos formatum eseten
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Duna televizido vételi lehetdségei

Eurdpai kizpontd analdg &5 digitalis sugarzas - Vételi lehetoségek az Egyesiilt Allamokban - Véte
lehetdségek Ausztraliaban és Uj-Zélandon - A Duna TV II Autonomia vételi lehetdségei

A Duna TY II Autonomia vételi lehetoségei
Mahaold: Hot Bird & (Kelet 13 fok]
Szimbdlum sebezzég: 3,233 MS/ =

FEC: 374

Wateli frekvencia: 10,22958 GH=
Polarizacid: horizontalis

Wideo PID: 280 dec

Audio PID: 21 dec [adidshang, sztereo)

A Duna Televizido eurdpai kdzponhl analog &
digitalis sugarzasa

Analog sugarzas

Mahold: Hot Bird & (Kelet 13 fok]
Frekvencia: 10,213 GHz

Paolarizacid: horizontalis

Transzponder sdvszélesség: 33 MH:z

Duna Televizid (mono adashang): &,5 MHz

the coverage of the Hot Bird 6 satellite

.o = Tl i e 2 AL . = A & RAL -
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Digitalis sugarzas

the coverage of the Hot Bird 8 satellite

czatorman, Kadaolas: DWE-T,

viteli lehetiségek az Egyesiilt Allamokban

MOhald: Hot Bird 2 (Kelet 13 fok)
Frekvencia: 12,149 GHz
Polarizacia: vertik alis
Szimbolurmmszebeszség: 27,5 MS/=
FEZ: 3/4

Az atwitt mmdsaogelek PID-szzamai
Duna Telewvizia, video: 96 decimalis
Sztered adaszhang: 97 decimalis
Sztered Kossuth: 99 decimalis
Srtered Petdfi: 100 decimalis
Teletext: 98 decimalis

Digitalis foldfelszini adas

Az Aantenna Hungaria megkezdte a Duna
Televizid mdsoranak digitaliz faldfelszini
sugarzazat, A kisérleti sugarzas Budapest
kérzetében ingyeneszen foghatd az UHF 43-az

Amerikai nézdink figyelmébe: 2007, november 1-tdl az amerkai kodolasi rendszer megyaltozik.
Eldhzetése megajitasahoz kérjik sirgosen hivja a GlobeCast Wordd TY dijmentes szamat: 1-888-

988-5288

2002, december 24-t&l a Duna Telewizid magyar nyelvi addza, az Amerikai Egyesalt Allarmok
terdletén iz foghatd, napi nyalc araban, a DTH [(Direct to Home) szolgaltatas keretében, eldfizetézes
rendszerben. A midsorunkat sugarzd, Myugat 37 fok orbitdlis pozicioban elhelyezkedd Intelsat
Arnerica S mihold jele Eszak-Amerika egész terdletén foghata,
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video/audio — I
stream, [ = : .
= audio FM
error = _
7| | decoder | | modulator
correctlon 2
transmitter
4.7.3.a Network adapter and analogue terrestrial broadcasting
r.‘mi .rl-l-.ll-l_lq. .ﬁ..l"-.
s Ed Video (] T |
unpacklng | = 'k -b! = — _
I o= Rl l|11|1.w:uu.lu|'l =1 I DWVE-T S
video audio s_i—i —— = PEL) el OFDM I
stream, +|§ E ot isi trars ter 1
1es f audio jJE| | coding AL
error ko TR L '
ect] —§ plranscodery |7
correction > 2 _______ —3 i

|

4.7.3.b Network adapter and digital terrestrial broadeasting

Infokom. 7. 2018. 11. 05.

39



¥ - video CVBS Fiv]

tipac I‘“"'F i [T decoder |7 | encoder modulator
video/audio = 4

H".e-i m., ‘—; L] audio M .

eri '". T decoder modulator LIF'I”?L'
correction - fransmiter
FM
modulator

4.7 4.a Network adapter and analogue satellite broadcasting

I i
unpacking E ; video J uI
. PGy It d 1 51 DVR-5 :
videofaudio | & E—E L mmmn s, E %E-h chanmel plink ‘
stream, -i E'.l andic i EI coding transmitter ;
error 1T . ]‘H o
correction E = -..r.l.:l'llc.df::'il. LI:_
—
1 i
bitnr

4.7.4.b Network adapter and digital satellite broadeasting

Infokom. 7. 2018. 11. 05.

40



DVB-T -

MinDigTV

e A MinDig TV-vel ingyenesen foghatd televiziécsatornak, radiécsatornak

A MinDig TV-vel ingyenesen foghato televiziocsatornak:

M1

w1 Magyar kizszolgalati televiziocsatorna.
B A MinDig TV szolgaltatas keretében
HD-mindségben érhetd el.

M2

m2 Magyar kbzszolgalati televizidcsatorna.
A MinDig TV szolgaltatas keretében
HO-mindségben érhetd el.

Duna

DUNA Magyar kizszolgalati

= televizidcsatorna. Feladatanak tekinti
az orszag hatarain tal élé magyarok vagy magyar
szarmazasu emberek részére anyanyelviikién készilt
programok eljuttatasat.

M4 Sport
Ma Mag'__-,far_knjzszulga'lati sportcsatorna.
sPORT A MinDig TV szolgaltatas keretében
HO-mindségben érhetd el.

Duna World

worte A\ Dupa  World  kézszolgalati
csatorna.

RTL Klub

K L U B Az RTL Klub orszagos, altalanos
tematikaju kereskedelmi televizids csatorna.
Magyarorszagon 1997 ota sugaroz.

T2

d A TVZ2 orszagos, altalanos tematikaju
kereskedelmi televizidcsatorna.

tv2.hu Magyarorszagon 1997 dta sugaroz.

. euronews

R Az BUrONEWs eg'_\jrtu'_‘u_bbnyehfﬂ_ pénteprﬁlpai
hircsatorna. A MinDig TV foldfelszini
digitalis televizios platformon magyar, angol, német és
francia nyelven érhetd el

Ca
e A Chello csatornak misorkinalatabal
valogatott tartalom betekintést ad a sport-,
gyermek-, film-, életstilus és szdrakoztato tudomanyos

csatornak misorkinalataba, mindennap este 8.00 ora
es effel kdzatt.
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A MinDig TV Extra szolgaltatas keretében elofizetési dij ellenében igénybe vehetd kodolt csatornak:

Alap miisorcsomag

> Fvz Gy [ Do oomem
hirii v @ b ocaseort@ Moo

SPEKTRUM

Q OzoneNetwork dl ‘bonum @pa/ @& DORCELTV

oo

Csaladi misorcsomag (Alap misorcsomag + 20 csatorna)

NATIONAL | : )
" GEOGRAPHIC @ C : R'I"L

HISTORY COMEDY IVYHLN

Drscoyery
Fox ﬁ @ ﬂLNm @ M3 " \'@\.ﬂ 1

[Nl “"paprka I TS muzskaty




MinDig TV és MinDig TV Extra szolgaltatasok
vételi lehetéségei (A, B, C és D multiplexek)*
2015. janius Y

piros: beltéri vétel
narancs: kiltéri
hordozhaté vétel
sdrga: tetéantennas vétel
fehér: nincs lefedettség
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Misorszoro szetoszto halozat m1 regionalis
halo6zat strukturaja

) Budapest régio
® Miskolc régio
@ Debrecen régid
@ Szeged régio
@ Pécs régid

O Sopron régio

®_® SEN blokk
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DVB-T tavoli fejallomas az MTV-nél

Infokom. 7. 2018. 11. 05.

HD-SDI MPEGTHD 100BT Eth.
m1HD encoder
m1 HD Sopr — .| MPEG-4HD
| encoder |
m1 HD Pécs —» | MPEG-4HD
encoder
MPEG-4 HD
1 HD Misk —™ —
m s HD-SDI | _encoder |
matrix MPEG-4 HD SDH Optical
m1HD Debr encoder MUX E”;'El i .
udapes
m1 HD Szeg —! - MPEG-4 HD
encoder
MPEG-4 HD
m2 HD encoder
MPEG-4 HD
encoder (BU)
m1 SD 30l o 2XMPEG-2 SD
m2 SD * encoder (TXT)
7 2009-10-14 Madia Klub, Budapest

Redundant

N I.l'
,-' Antenna Hungaria

45



DVB-T kozponti fejallomas

O
E 'E 100BT Eth. 10 MHz
]
& & { Various m1 HD + m2 HD +m1-m2 TXT
E 3
oL 1000BT
n Eth g
t
DunaTv HD —* —’{ MPEG"‘; S0 . e =
Autonomia — 9 = . —* MUX_A1
, S z [
HirTV —* : 0 I
. = : AS| MUX_AZ2
pmem e HI
HD-SDI/ encoder g MEtX—s Mux_A3
RTL Fb ™ e ‘ MPEG-4 SD 5 3
TV2? —» matrix - ﬁ [ Ea —* MUX_C
Euronews — 3 —"
MPEG-4 HD =
| _encoder |
D — i Service
encoder (BU) Quality
EPG play-out |
LT
g 2000-10-14 Macia Klub, Budapest & Antenna Hungéria
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DVB-T regionalis fejallomas SFN (Single Frequency
Network) korzetben

GPS signal
GEE- Fecy.
0 "'”I‘ “ Ppe GPS fignal
= GPS racy.
= MLUX_A 10 MHz 1 pps
:E- 24, 88 Mhbis Ilr Ilr EI
SFN DVB-T )
o fransmittar
351 45 Mbis psl | = As|
7]
Tako
adapler

Ta othar transmittar sites within SFM block

PLX_AZ in westam OTH ring
PMLX_A3Z in eastarn OTH ring
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STB (Set Top Box) specifikacio

A specifikacid tartalmazza az osszes nélkulozhetetlen
paramétert, ami garantalja a nézik szamara, hogy a
készulék az elvart modon képes venni a magyar
DVB-T sugarzast

« MPEG-4 HD és SD video tomorités

« MPEG-1 Layer Il és AAC audio tomorités

* AC-3 audio pass-trough kimenet

 Tobb hangcsatorna

« Magyar karakterkészlet helyes kezelése (menuben,
EPG-ben, Teletextnél)

DVB-SSU lehetisége
Szuléi zar

Infokom. 7. 2018. 11. 05.

AFD képesség (a korhatar informaciok helyes kezelése)
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Few providers
(cable, broadcast)

Changing on the TV
market

‘ Many (cable, satellite, telco, digital
terrestrial, UMTS, 3G (DVB-H),

WIMAX,,)
Analog =) Digital

(satellite is already all-digital)
Broadcast =) Personal (stream based)
MPEG2 =) MPEG4
SD ) HD

Infokom. 7. 2018. 11. 05.

Time
2005
sSD
2006
HD
2007

Changing in the
technolog\ies

= ;’J \_'_l \_'_l Analog
_Satellite |~ Digital

:‘ ‘* MPEG?2
-‘ " ‘. MPEG4/WMS
[Powerline]

‘ ‘ ‘ FuII\IP
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Radio based digital multimedia systems

e E 'E EE E‘% I ‘E Cellular systems (GSM, UMTS)

Terrestrial broadcasting systems
(DVB-T, DVB-H)

X = Hybrid systems (satellite and
@ terrestrial)

om. 7. 2018. 11. 05. 50




|:Smultimedia BC > |:SDVB-T, fixed

DVB-T: high power transmitters, large
R coverige area, lower minimum received

s D R
g BC&M signal level due to the fixed antennas

DVB-H: dense transmitter network,
higher signal level requirements,
interferences from the neighbour
. channels

Adjacent channel interference DVB-T coverage

Max allowable
interference

Harmful
interference

Ch 30 Ch 31 Ch 32 :
wanted unwanted “hole punching”

> megfelelo tervezési technikak alkalmazasaval a multimédia halézatok
megvalésithaték a DVB-T poziciok felhasznalasaval a IV/V. savban
> a sav ujratervezése nélkul fokozatosan bevezethet6
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« “IPTV Is defined as multimedia services such

as television/vio
delivered over |

eo/audio/text/graphics/data

P based networks managed to

provide the required level of quality of service

and experience
reliability.”

, Security, interactivity and

— ITU focus group on IPTV

e Use Access Networks to reach clients, not
general internet links

 |PTV is not audio/video through the internet
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Internet TV

IPTV

Transport

Use general internet

Use dedicated, private
network

Geographical Reach

Can be access from
anywhere in the globe

Limited by service
provider

Service quality

Not guaranteed

Guarantees high
guality audio and
video

Access Mechanism

A PC with media
player

Set-Top-Box most of
the time

Content Generation

Use own content

Provided by existing
TV broadcasters

Infokom. 7. 2018. 11. 05.
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IPTV Process

Content W S Content W& Content

’ Production y . 'Aggregatinn Delivery "'...REprﬂdUEtiﬂﬂ

Program TV IPTV Service
Production Stations Providers
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Analog
Phone Line

N

FLASH

2-to-4 Wire
Interface
@
k=
=

PTV SET TOP BOX

CPU

PLI Interiace

RF
Antenna FE
OFDM
CATV QAM
®—] & apsk
DEMOCD
Satellite =
RF u
& e |,E
E? Port
Videa Input@
I.HI
Main Supply  RF Supply mh

DSP/CPU Analog

Core Supply

Lo UsB Plug LED Keypad
Display e
I IrDA EE
|
| Antenna
Smart Card
MMC 50
ﬂ Stereo
Steres Audio Line In Headphone
L o
@’ "V Bleres
Audia
II::-:" i * Lire Dt
|5DFI.H.M| |FL.FI.5H | _ /= RF
TV CH3-4 MOD ) ideo Out
S-Video
E:ﬁ;‘;r -"E,‘.- Composite
Video
Component
Video
Dlgrtﬂ o
Supply
LEGEMD
Wineriace ™ PO
B Amplifier EADC/DAC
W Logic O Cther

Power Management




t-com and t-online IPTV service

« AT-Home IPTV egy uj téveszolgaltatas,
amelynek alapja az IP protokoll. Az IPTV
technologia lényege, hogy az adas az internet
protokollra épuld szelessavu halozaton (ADSL-
en) keresztul, digitalis formaban erkezik a
tévékeésziilékre. A szolgaltatas tehat internet
alapu, megsem kell hozza szamitogep. A T-
Home IPTV musora hagyomanyos
televiziokeszuléken nézheto, csak eppen az uj
technikai megoldasnak koszonhetoen rengeteg
kenyelmi funkcio kapcsolodik hozza.
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Az IPTV tobb szolgaltatasi feluletet
tud integralni

A multi-platform IP szolgaltatasok ronamosan terjednek, egyre
népszerlibbek és egy Uj trendet figyelheté meg abbdl a
szempontbdl, hogy az emberek miként "fogyasztanak™ tartalmat.

/3|

The “iPod generation”:

mobity

Rovid videodk

Watch anything, anywhere

Q.
EE o Video
- beszélgetés m Skype
Windows Live Messenger
FEL

Yahoo! Messenger

Chat
Infokom. 7. 2018. 11. 05. st 57




Mi Is az a “stream-alapu” TV?

Broadcast TV

/.

-l

v

IRD —+Modu|ators
IRD
Multicast
transport

All channels/em
All the time|™"

<

Stream-alapu TV

/

IP

BUIYINIMS [2207]

Infokom. 7. 2018. 11. 05.

e 100-130 analog
program

e Savszélesség: 6-8
MHz x a programok
szamaval (27-36
Mbps adatfolyam)

e A tévénézok
szamatol
flUggetlendl

e Korlatlan szamu
program

e Savszélesséq:
3.8Mbps x a
bekapcsolt
készillékek szama
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Szemelyre szabhato TV rendszer

Broadcast

g ‘;’ Programming
Stream Cache

ASI-GBE Gateway c24"® / Retrovue /

e o o Streams Cable
Py |\ e —

Broadcast
N cable
ﬁ Streams GigaQAM™ STB

Application Server

Local
Programming

. RetroVue
. Streams

]
R,

Broadcast |P DSLAM é

Streams IP STB 09




Program time shifting
(Programok idofuggetlen megtekintese)

Local &P"; Broadcast ° A dlglté“S adéS d
Programming Programming
- brf’)adcast’ N
musortovabbitassal
egyidoben a Stream

/ Cache eszkozon is
athalad

GbE

CAS I y

Rrmardme
proagacast
—
B>
— L R
" == Playback
[Cr =7 °° “
-

Stream Cache

— et Amlt"a nezo megnyomja
App. S STB
W a szunet (vagy a vissza)

gombot, egy uj, egyedi
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Program time shifting

Az éppen adasban lévé muUsor ujra, az elejetol
megnézheto

— Amennyiben a szolgaltatdé engedelyezi
— Az adast koveto6 idokorlaton belul

— Bizonyos (prémium) programokhoz akar hosszabb
id6ablak is rendelhetd

Szunet (pld. egy telefonhivas miatt)

Azonnali visszajatszas (pld. 5 mp-es visszatekeres)
Visszaugras (pld. 30 mp)

|dében el6re ugras (amennyiben a szolgaltato
engedelyezi)

Egyik TV készuléken le lehet allitani az adast, és a

masikon tovabb folytatni a televizionézést
Infokom. 7. 2018. 11. 05. 61



Movies on demand
(Igény szerinti flmvalasztas)

Film adatbankbdl torteno valasztas
Szunet, elore- és hatraugras lehetosege
Ujrainditas

— Egyszer

— |dOkorlatok kozott akarhanyszor (2 - 24 ora)
Premium filmekért magasabb ar kerhet6

Az idOkorlatok kozotti tobbszori ujrainditasert is
kerheté magasabb dij

Infokom. 7. 2018. 11. 05.
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Movies on demand
(Igeny szerinti flmvalasztas)

ﬂ National RS
Library s

GbE
switch

P — /\ /
S S Playback € Mile
Stream Cache

~ ey,
|&E‘ Digital

App. Server STB
(CA, Sys. Info.)




Multimedia program distribution

3 kind of basic transport networks
« Traditional broadcasting network (analogue or digital)

« Dedicated data network for multimedia transport (IP
TV, t-home)

« Multimedia content on general networks like :
— Internet based multimedia
— Multimedia over GPRS/UMTS
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1. Application: file transfer

Starting the player:

After complete download

Starting after downloading Iin the moment when
content enough to avoid the risk of empty buffer.

The target is the safety download of the content
and the delay has secondary importance.
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,http streaming”

Feladat: mostantdl szamitva T id6 hosszu M bitnyi
anyagot kell letolteni r, . bitsebessegen:

* Akkor jatszhatunk le, ha M < T-r, .o

 Azaz: hatralévé fajlméret < hatralevo id6 alatt
letoltheto adatmennyiseg

Megoldando problémak a fenti képlettel:
« Teljesulni kell keretenként (pl. képenkeént) is

[ecsi MEghatarozando, sot idoben valtozhat
Infokom. 7. 2018. 11. 05.
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File transmission based media
transmission: ,http streaming”

Internet

Tarolt média

tartalom
Stored media content

Infokom. 7. 2018. 11. 05.

> 4

Letoltési puffer
Download buffer
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2. Alkalmazas: media streaming

Nem csak egyedul a tartalom celba juttatasa, hanem

az id6beli hiség is fontos:

 Nehany masodperces kéesleltetést elviselunk az
iIndulasig

 Ha mar elegend6 mennyiseg megérkezett ahhoz,

hogy a lejatszast el tudjuk kezdeni, akkor

folyamatos lejatszast kell biztositani.

Infokom. 7. 2018. 11. 05.
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Valosideju atvitelre alkalmas
formatumok a jelenlegi halézatokon

Halozati kapcsolat | Teljes Video Képméret | Képvalt.
bitsebesség | bitsebesség Frekv.
GPRS 32 kbit/s 24 kbit/s | 160 x 120 |6Y Hz
EDGE 50 kbit/s 48 kbit/s | 160x 120 |8% Hz
UMTS 128 kbit/s 112 kbit/s | 160 x 120 |12% Hz
UMTS, WLAN 192 kbit/s 176 kbit/s |320x 240 |12% Hz
HSDPA, WLAN 256 kbit/s 224 kbit/s | 320x 240 |12% Hz
WLAN, DSL 320 kbit/s 288 kbit/s |320x 240 |12% Hz
DSL, LAN 512 kbit/s 448 kbit/s | 352 x 288 |25 Hz
DSL, LAN 1800 kbit/s 1500 kbit/s | 704 x576 |50 Hz i

Infokom. 7. 2018. 11. 05.
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Media streaming

Considering the transmission..

Download puffer

UDP
memory
Sending
Internet
Repetition ajority of
frames

CTRL [« - ACK

puffer

allapot

Media content
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Streaming media player protocol

Audio decoder

layers

Video decoder

Control

Transmission

Packetizing, synchronisation

RTP
UDP TCP

IP

Access network

Infokom. 7. 2018. 11. 05.
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Interactive transmission

Time fidelity has priority!

* |[nmediate start is

« 200 ms round trip time is OK, max. 400 msec

acceptable

The content re

lability has secondery importance! The

picture qua

Ity never overcome on time fidelity!
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The CaTV network as a part of complete Broadcasting system

Salelhie _'ITI'_ _'ITI'_
'V irs- I imane-
ﬁ [0S § milli=r &
| I ..:T
Iy | 1 ] Lo B
suitia -L TP
]
I'E TP - T
B SP
E qar
—_ ik
ICETVET
i slalion
—— —
Head-end
e - Medulator | sP
ivitic L
q7TF
= — ToT =

I—-uI 5

Hisuze reziwork:s }

Iniernstioml

neiw ks x Regioml nziworks 1 Heaiderd x Diisiribuiion neworks ke, Line, drogsi

CATY ndwork H
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TRADITIONAL CATV system frequency plan

5 65 87,5 862 MHz

RETURN PATH ~ FORWARD PATH
VISSZA IRANYU SAV ELOFIZETOI IRANYU SAV

5 16,1 17,5 48,5 56,5

MHz

HKR radiosav atm adatatvitelre felhasznalhatéo sav  RI TV csatorna adatatv

87,5 300/302 450/470 862 MHz
FM radiosav analog KTV sav hipersav UHF sav UHF sav

A FREKVENCIASAV FELOSZTASA
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Main characteristics of CaTV systems

Traditional AM VSB TV sets,

Set top boxes for receiving DVB programs (including
demodulator, MPEG decoder and some sort of
descramblers)

Internal frequency plan with 8 MHz raster (free
assignment of programs to 8 MHz channels)

Low split system: from 5 MHz up to 55 (50, 68) MHz for
the uplink path, from 70 (87) MHz up to 630 MHz for the
analogue downlink path and 630-862MHz for digital
downlink path,

8 TV and 8 radio channel in one 8 MHz channel (in the
digital channels)

the nominal impedance at all connection points of CATV
system is 75 ohms
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Csillagpontos halézat

Tap-off halézat

Felflizéses halézat
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VONALLEAGAZO
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VONALLEAGAZO | yotar” CaTV network
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Internet access by CaTV network

Infokom. 7. 2018. 11. 05.

rrel | of retem. path 4 TV |
AT listribuiian wark
AT [ [
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i ATV dmmirik
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. il
paik d snEmingian
buiin ork
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A CATV Backbone networks in Budapest

5550m 3725m 7 4705m 7060m 11604m 12573m
— Upest Rakospalota Upalota “|sashalom Kébanya Rakosker 9838m
Angyalf ~ Host Host Host Host Host Host
Host
Tréz J2460m o pet 8000m 7933m Restiorinc
Host —‘ Hogt Host
5500m 3205m T
3990m Zuglé
Host 8281m
9490m 3230m
Obuda 5140m 5291m Ferenc Pederss |: Fﬁ‘\g'
Host 6zt Host Host
— rean ] P2 , : 3090m
6580m Varosmajor Krisztina Belvaros . END
Host Host Host 5600m
570m 4130m
~ 9610m
LAgyméanyos Kelenfold
Host Host
3970m 4070m 1180m 3620m ,
3460m Istvan
Host  Csepel
3810m Host
. 10330m
4870m 5990m
Zugliget S/dbhegy
Host Host —
Gazdagrét Budafok
Host Host
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CaTV Backbone network in block house area
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Principle of upstream block-conversion
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Next Generation Cloud TV —

Cloud TV
Platform

Media
Control /

joonmo QRIS

Multiscreen Headend
(VMSHE)

Media .
Data / Delivery 5

Oszlassuk el a kddot - ClowdTV | Public | & Ercsson 2017 | 2017-10-05 | Page 5

TV ANYWHERE

Back Office & Apps
(Advertising, Analytics)

Media Optimized
Network (MON)

Infokom. 7. 2018. 11. 05.

84



