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3b®ogo 1. DVB-T2 Jugem8o 95053990l LoBJs®ol 3mbazgdgdo

mEYE| 3mEol 1/128 1/32 1/16 19/256 1/8 19/128 1/4
5305 [boBgs®g. | g9/50 N AL dg/fo dp/fa dg/f0 dg/fa
1/2 75 7.3 7.1 7.0 6.7 6.6 6.1
3/5 9.0 8.8 8.5 8.5 8.1 7.9 7.3
OPSK 213 10.0 9.8 9.5 9.4 9.0 8.8 8.1
3/4 11.3 11.0 10.7 10.6 10.1 9.9 9.1
4/5 12.0 11.8 11.4 11.3 10.8 10.6 9.7
5/6 125 12.3 11.9 11.8 11.2 11.0 10.1
1/2 15.0 14.7 14.3 14.1 135 13.2 12.1
3/5 18.1 17.7 17.1 17.0 16.2 15.9 14.6
o 213 20.1 19.7 19.1 18.9 18.0 17.7 16.2
OAM 3/4 22.6 22.1 215 21.2 20.3 19.9 18.3
4/5 24.1 23.6 22.9 22.7 216 21.2 19.5
5/6 25.2 24.6 23.9 23.6 22.6 22.1 20.3
1/2 225 22.0 21.4 21.1 20.2 19.8 18.2
3/5 27.1 26.5 25.7 25.4 24.3 23.8 21.9




2/3 30.1 29.4 28.6 28.3 27.0 26.5 24.3
g:\M 3/4 33.9 33.1 32.1 31.8 30.4 29.8 27.4
4/5 36.1 35.3 34.3 33.9 324 31.8 29.2
5/6 37.7 36.8 35.8 354 33.8 33.1 30.4
1/2 30.1 29.4 28.6 28.2 27.0 26.4 24.3
3/5 36.2 35.3 34.3 33.9 324 31.8 29.2
256- 2/3 40.2 39.3 38.2 37.8 36.1 35.3 32.5
QAM 3/4 453 44.2 42.9 42.5 40.6 39.8 36.6
4/5 48.3 47.2 45.8 45.3 43.3 42.4 39.0
5/6 50.3 49.2 47.8 47.3 45.1 442 40.7

DVB-52-0b b¢obs®@ol dbgoeglo, DVB-T2 b¢sbos®@o oggbgol LDPC (Low-
density parity-check) 3mqol BCH (Bose-Chaudhuri-Hocquengham) 393056
303006530580, MM FMIBObML ©sE3s Bl Jorsero MBYgdoLs o
b9 dgdergdologsb. mMogzg, DVB-T s DVB-T2, oyggbgol COFDM (Coded
orthogonal Frequency Division Multiplex) 25053990l Udqgdsl, omwmdgzs T2
399m0Mbg3s  JmgEo Moo  ($gdbozMMo  AoMIXMIJBIOOm, @S  OMYMEO3
50b0dbmEo 0gm, dmogz5M0 5dmEsbs 30%-000 SOLOL  A5TEHIOMBIOO0bMOOL
239BMs 2obesm. DVB-T dsmoeo bdsm®ol mbggdols sbisoge 0ygbgdls
39U3506 3mEL, dos 3MB3MWME0ME 3MPOM S JoMg HO-BrEMIMbols
3m©om, bmwem DVB-T2-8o 250myqbgdrmo 358350600 3:mo6Mgdol Bggds
LDPC s BCH 3m@gdol 05DsHg 093000 NuO™m  9839JGOH0s 300609
b90005060369¢00. 35O 30 LoBJo®om 3/5, 4/5 s S3MPIIME0s
LoBRdstg 7/8. DVB-T2 8o 8m@esgool dbs®gl ods@gdmeos 256 QAM, 3
3565393ML  ©35@9OME0  omAxMdgLgdmeo FEC o393t s6bdo bs3sol

30©93 IBOM 89¢) HJ3MI.

3b®odo N2 dmgdweos 4oblibgeggds 3o6539@®Mmqddo DVB-T s DVB-
T2 196N EHJOL TG ob.

3bM0wo 2. 296lb353905 DVB-T s DVB-T2 li3sbs®@gdl 8m®ols 35605393 "9d30



DVB-T DVB-T2

993m3gdol Convolutional Coding + LDPC + BCH 1/2, 3/5, 23,
3oGEsdoto 3m@gjgos | Reed Solomon 1/2, 2/3, 3/4, 4/5, & 5/6
3/4,5/6, & 7/8

oA @300 QPSK, 16QAM, & QPSK, 16QAM, 64QAM
64QAM & 256QAM

30BLAIWIE0s 3OBLGHILEOS

53300 0BFYM35e0 1/4. 1/8.1/16. 1/32 1/4. 19/256. 1/8. 19/128.

1/16. 1/32. 1/128

DFT %mds 2k & 8k 1k, 2k, 4k, 8k, 16k, & 32k
Scattered Pilots 8 3MmEgb6GHo LMo 1%. 2%. 4%. 8%
Ao 309 doEL6
Pilot Patterns 8 Patterns Avalible
Continual Pilots 2.6 360139630 Lo 35 36m3gbAo Lemwo
degaremdoob dergryanedoab

y39ws  9gbodem 35615393900  sObOL  99BHMbsM0sBMds DVB-T
UEHOBIOEHOL  F9dmbggzsdo  sbwosgm 31.67 dd/(d, bmeom DVB-T2 ol
99dmbggzodo 50.34 9d/§0.

39000930 (330 gds 9bWO3m 3mbLEHJSE00L dOHYB3s, o3 WRO™ dgd)
959602930379 9B9JAIOMOSL 0dwg3s s BOOL by dgdesdyMoEMdL
doymhgdols 999339¢ 9GHJdT0. dglodsdolo LoRbswo MRMM FEYMIOS S SO
dmgd9gdl 2569 B59BHMM GO0, g0 96Mmd7d0, 5d0bo s 5.9.

QPSK 8m@veogools 490mbgggzedo d9Lsdangdgeos Loabswwms boliggdol
29 94650mbosbo dM63s5, 16 QAM ol OML 16.8 aMsMbosbo, 64 QAM ol
OML 8.6 3M5L0sbo, 256 QAM ol EOHML osbErmgdom 3.57 4MmsmLosbo.
59353 06390350 ©5T5EJO0s bydo 356dgEHMo: 19/256, 19/128, 1/128. 53
dmbs399990L  ©od5BH0s T2 LEGHBIOEHL  dmdboMdIL s QoLYEgI0
dmbs3999d0L 9540 239BOIL mHgmdl b, 31939
3oLoM35olHobgdgos, Mmd 1/128 3s6sdgBH®ol  s®Bg30L  M™L  sGbob



303900L 25053990l Lobdstg 0BMEYds I35 SFN LobJMMboBsEOOL sGgseo
d306M©90.

DVB-T ULobo®@obasb s6bbgsggoom DVB-T2 ol FFT (Fast Fourier
Transform)-do gobobowrgds 1k, 2k, 4k, 8k, 16k & 32k 356159930900, 5Jgsb 16k
5 32k -ob 259mygbqds 56HTo 335993l F9Mgd0m MBM™ 39E) bogoU.

SObOL  goBoMgdol ImEmeErmds 8 MHz-056 Bmendo: ULEsbosdEwme
6050900 560 7.61 MHz, beagnm 4983500009009 Gg50900 7.71 MH 6z Gog 2 %

ol MgOM dgBo0s.

LEHObIOEEO Mgs0d0 LEObIOEHMEO 239935 MIOIE0
6955000 695000

1k = 853 8k = 6817 6913

2k = 1705 16k = 13,633 13, 921

4k = 3409 32k = 27,265 27,841

SEN  Lobd®mbobsgool  dsbdoro  4959(39990L  FmMol  J9ga30d¢00s
3963L5BO3OM™M 3930 0B6BHIMZOE0m s FgLodsdolbo Mgsg0dol F9eBg300.
DVB-T2 35960000569099c05 8 Bbgsslbgs 30m@)-35@gMbgdmsb (Pilot Patterns
PP). obogom 3bMHowo 3 s gb®owo 4, Loss 6583969005 PP - obs 59myqbgds
ROl OoLZMYGHME 49MsddbsLD DFT s 9353 0bGHYMH35¢msb (Guard

Interval).
33000 06(3IM3oe0
1/128 | 1/32 1/16 19/256 1/8 19/128 1/4
32K PP7 PP4, PP2, PPS, | PP2Z, PP2, PP2, PP8
PPo PP4 PP8, PP4 | PP8
l6 K PP7 PP4, PP2, PPS, | PP2, PP2, PP2, PP1,
PPs, PP4 PPS, PP3, PP3, PP8
PP7 PP4, PP5 | PPS, PPS,
DFT | 8K PP7 PP4, PP2, PP§, | PF6, PP2, PPZ, PP1,
SIZE PP6, PP5 PP§, PP4 | PP3, PP3, PP8
PP7 PPS,
4K&2K PP4, PP4, PP5 PP2, PP1
PPo, PP3,
PP7
1K PP4, PP5 PP2, PP1
PP3,
SISO MODE

10



3bMowo 3 53300 0b6FIMZ3emo JBHmo FgalgegeErol s JHMO sIMALZEgeOols

©OHML
©H(330m0 0BG Oza0
1/128 | 1/32 1/16 19/256 1/8 19/128 1/4
32K PP8, | PP§, PP2,PP8 | PP2, PP8 PP2, PP8
PP4, | PP4
PP6
16K PP8, | PPS, PP3, PPS, | PP3, PPS, | PP1, PP2, PP1, PP8
PP4, | PP4, PP8 PP3, PP8,
PP5 | PP5
8K PP8, | PPS, PP3, PP8, | PP3,PPS8, | PP1, | PP2, PP1, PP8
PP4, | PP4, PP8 PP3, PP8,
PP5 | PP5
4K&2K PP4, PP3 PP1,
PP5
1K PP3 PP1
MISO MODE

3bMowo 4. 5330000 06EIMZ5¢0 B3O FgalgegeEols gMo ZodmLisgErgErols EM®Ls

PP 56B930L codml «bs 2963Lsb0gmmm vy Gy 39000905 99396G0
dodmgdol dbotgl: 0vg go6mg LobmE@ogol sbEgbom a30bgds Jowgds d5d0b
MR MIL0S 35653935 PP7 53000mm, G535 9900509000 d9¢) 653500l dmagz390L
099935 9AMMdS MRO™ bs3wrgdo 04690s; 08 d90mbzgzsdo vy ImIMIMdSTo
3306005 Logbsgols dogds, 3580b yso Logbserol obomqds Mdxmdglbos PP2
56 PP4 s3060bomo @ 98 99dmbggzsdo sObdo 00300l gowsi3gdol Lobdsg
09050900 J9330930M©I05, Yd3zs MBRO™M dg@E LEHIVOWWMOMdS 339J690s
Loaboerols Jogdols M.

50539 05300 gobgzobowgm yz9ws ol d0MOMHO 3OHMdWgds Mg J399bol
GOBOM  3509YgdmdsHg  AdoligEsl  dmygs,  dso  dméol  SFN
LobdOHMboBsEgool  Lsgombo.  FHguGHOMGdOLMZOL  FgzsMbogm  yzgws ol
159590YgdEm BMbs Bosz SFN LobJMMboBozool sOLGIMBS 5930 gdgW0y,
0900929035 33063965 BT Bbgoslbgs ImgErols Lods)fygderm gowsdi39dol
d9dombgg3sdo, Bobgezs 0dobs Mmd 9o  UBEBIOEHOL J3gd 9006
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RESUME

International Telecommunication Union (ITU) defined 17 June 2017 as the
deadline for the Europe countries for transition from the analogical broadcasting to
the digital. In 2006 Georgia shared this obligation and signed the Geneva
Agreement. The telecommunication technology development convinced the world
that there were more effective ways of using the frequency resources. For this
reason most of the developed countries of the world nowadays use the digital
broadcasting instead of analogical. Georgia carried out this reform successfully and
I personally was involved in this process loaded with responsibilities and I should
say that in a comparatively short time my country managed to do what other
countries have not done yet. The process of the digital broadcasting transition
necessitated many non-standard decisions because of the time shortage. Various
applied innovations conditioned the successful digitalization of the country. I
suppose the experience we have gained will be shared by other countries,
especially — by our neighbouring ones.

The Open digital Broadcasting is also accompanied by the Closed Crypto -
code broadcasting (PayTV). In this Thesis we will deal with this direction
discussing in details the most successful coding in the market drawing attention to
their positive and negative sides. We shall get acquainted with the functions of the
Crypto-code System which is being worked out with the new approaches that will
be integrated in the receivers (Set Top Box). All the above-mentioned will make
the system more effective and secured.

Also, GPS integration in the digital Satellite and Terrain broadcast receivers is
offered and carried done. As the research results have shown, the implementation
of this module can meet many existing challenges. This approach will play an
important role in the mobile digital broadcasting from the point of view of
monitoring and quality improvement as well as of the regional Crypto — coding
and content protection and that of the security.

GPS integration in the DVB net enables receiving the regional alarm, warning
and other disasters informative signals to be transmitted to the mobile receiving
devices of the region the situation takes place in and thus, eases the information
transition excluding the panic situations country-wide. GPS Module also makes it
possible to restrict watching the video content in a car according to the speed of
driving.

The Thesis also considers all the digital broadcast standards currently used by
the most successful countries of the world. We have paid special attention to the
standard which our country was going to implement in 2015; two generations of
the terrain broadcast standard — DVB- T and DVB -T2 were studied in details by
us and the obvious advantages of and DVB -T2 over DVB - T prevailed. It is
significant that Georgia has chosen the modern DVB -T2 standard; MPEG 4
(H.264 - ISO/IEC 14496 is defined as the data consolidation technology with
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multiple opportunities that enables the customer to watch more diversified and
quality content.

The Thesis also offers the ways and means of solving the main challenge of the
digitalization process — SFN synchronization. GPS synchronization enables the
synchronic work (transmitting the packets simultaneously) of the receiving points
on one and the same or different towers. As a result the used resource can be
halved and the frequency interference between the receiving points — minimized
which in the end means the significant increase of conductivity. We have
observed all the parameters that has provided SFN net synchronization country-
wide.

And lastly, we have dealt with the mobile digital broadcasting which is
implemented in several countries. We have chosen the broadcast standard, carried
out signal test extension in Tbilisi broadcast zone, identified the broadcasting
points with all their parameters to cover the most part of the highways. Also, we
have worked out the receiving device and the receiving aerial/antenna according
to our needs. The chosen parameters increased the distance and the reflected signal
became more stable which increased the signal extension distance and excluded
the video signal break while moving in the high- storey buildings.
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