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6535000l 25O F03Ys3503. oborgm 3bGowo 1

gb®oo 1. DVB-T2 Juge8o 9003990l LoBJstol dmbaizgdgdo

ImEYw | 3mEob 1/128 1/32 1/16 19/256 1/8 19/128 1/4
5305 [boRgs®g. | go/0 k0 | 0o/ dp/jo dy/fj0 3p/f50 dy/f50
12 7.5 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
2/3 10.0 9.8 9.5 9.4 9.0 8.8 8.1
QK T34 113 11.0 10.7 10.6 10.1 9.9 9.1
4/5 12.0 11.8 11.4 113 10.8 10.6 9.7
5/6 12.5 12.3 11.9 11.8 11.2 11.0 10.1
12 15.0 14.7 14.3 14.1 13.5 13.2 12.1
3/5 18.1 17.7 17.1 17.0 16.2 15.9 14.6
" 2/3 20.1 19.7 19.1 18.9 18.0 17.7 16.2
QAM 3/4 22.6 22.1 21.5 21.2 203 19.9 18.3
4/5 24.1 23.6 22.9 22.7 21.6 21.2 19.5
5/6 25.2 24.6 23.9 23.6 22.6 22.1 20.3
12 22.5 22.0 21.4 21.1 20.2 19.8 18.2
3/5 27.1 26.5 25.7 25.4 243 23.8 21.9




2/3 30.1 29.4 28.6 28.3 27.0 26.5 243
g;M 3/4 33.9 33.1 32.1 31.8 30.4 29.8 27.4
4/5 36.1 353 343 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 26.4 243
3/5 36.2 353 343 33.9 324 31.8 29.2
256. 2/3 40.2 393 38.2 37.8 36.1 353 325
QAM 3/4 453 44.2 42.9 42.5 40.6 39.8 36.6
4/5 483 47.2 45.8 453 433 42.4 39.0
5/6 50.3 49.2 47.8 473 45.1 44.2 40.7

DVB-52-0b b¢obs®@ol dbgoglo, DVB-T2 b¢sbos®@o oggbgol LDPC (Low-
density parity-check) 3m@qgdl BCH (Bose-Chaudhuri-Hocquengham) 393056
3M3d0bs30580, MMy IMIBObML ©sE3d BAsMol Fooero MbBIgdoLy o
b9 dgdergdologsb. mMozg, DVB-T s DVB-T2, oyggbgol COFDM (Coded
orthogonal Frequency Division Multiplex) 5053900l Udqgdsl, omwmdgs T2
399m0Mbg3s  JmgEro Moo  ($gdbozMMmo  QomIXMIGBGOOm, @S  OMYME3
50b0dbmEo 0ogm, 093500 5dmEsbs 30%-00 SOLOL  A53EHIOMBIMOBMOOL
35BS 2obesm. DVB-T dsmogo bdsmeol ombggdols slisoge 0ygbgdl
39U35006 3L, dos 3Mb3MWME0ME 3MPOM I JoMg HO-BeMIMbols
3mom, bmwem DVB-T2-8o 250myqbgdmmo 358350600 3m06Mgdol Bdgds
LDPC s BCH 3m@gdol 05D5Hg 093000 MgO™  9839JGH6M0s 300609
©9000050060369¢00. 35O 30 LoRJosMom 3/5, 4/5 s SFMWIIME0S
LoBdotg 7/8. DVB-T2 o 8m©mes3gool dbstgl sdsdgdmgeos 256 QAM, sd
3565393 ©35@JOME0  QomAx™mdgLgdwo FEC o393 s6bdo bs3sol

30©93 IBOM 89¢) HIFOOMI.

3o do N2 dm3gdweos 4oblibgeggds 3o6sd9@H®mgddo DVB-T s DVB-
T2 1396 EHJOL G 0.

3bMoEo 2. 256Ubgs3905 DVB-T 05 DVB-T2 1366390l 8catol 3s6s9g@0Hgdd0



DVB-T DVB-T2
993mIgdol Convolutional Coding + LDPC + BCH 1/2, 3/5, 23,
3oGsdoto 3m®gjgos | Reed Solomon 1/2, 2/3, 3/4, 4/5, & 5/6
3/4, 5/6, & 7/8
B )E30d QPSK, 16QAM, & QPSK, 16QAM, 64QAM
64QAM & 256QAM
30BLBIEsE0s 30BLBsE0s
©533000 0bBG)M35w0 1/4. 1/8.1/16. 1/32 1/4. 19/256. 1/8. 19/128.
1/16. 1/32. 1/128
DFT %omds 2k & 8k 1k, 2k, 4k, 8k, 16k, & 32k
Scattered Pilots 8 30m 3960 LGo 1%. 2%. 4%. 8%
der3r)Ererdosb
Pilot Patterns 8 Patterns Avalible
Continual Pilots 2.6 36039630 Lo 35 3m3gbBo Lo
e zmemedoEob loTeog [agwteleltshly]

y39es  9gboderm 3965393900  sObOL  99BHMmbsM0BMds DVB-T
UEHOBIOEHOL  F9dmbggzsdo  obwsgm 31.67 dd/fd, bemeom DVB-T2 ol
9900bg93590 50.34 3d/§0.

899730 33LOgBS 3obEszm mbbBgwsgool O3, M3 YBO™ ¢
959602930329  989JAHIOMOSL 0deg3zs s BOOL bgerdgdesdyMmoE ML
doymhgdol 899339 9GHgdT0. dglodsdolo Loaboso MRM® FEYMHOS S SO
dmgd9gdL 2969 B59EBHMMGd0, g0 d96Md7d0, 580bo s 5.0.

QPSK 9m@v)ensgools d980mbgggzsdo dqLsdangdgeos boabsarms boliggdol
29 94650MBosbo dM63s5, 16 QAM ol ML 16.8 aMsMLosbo, 64 QAM ol
OML 8.6 3MH5ML0sbo, 256 QAM ol EOHML sbEMgdom 3.57 4M5MLosbo.
59393 06396M35¢T0 353 JOYE0s Lodo 356M0dgEHMo: 19/256, 19/128, 1/128. 53
9dmbs399900L  ©9d5BH0s T2 LEGHBPIOEHL  IMJboMdIL s  JoILOEGI0
dmbs3999d0L 95JbodogEr M 230BOOLL mHymols bowls, 31939
3oLomM35olHobgdgwos, MmI 1/128 3s6sdg@®ol  sMBg30L  M™L  sGbob



303900L 250053990l Lohdstg 0BOEIdS I35 SFN LobJOMboBsEOOL sGg5¢o
9306M©Y0s.

DVB-T UB&obs®@obasb gsbbbgsggdom DVB-T2 ol FFT (Fast Fourier
Transform)-8o goboboergds 1k, 2k, 4k, 8k, 16k & 32k 35659930900, 5J9sb 16k
5 32k -0l 359my9gbqds s6HTo 335393l F9sMmgd0m MBM™ 39E) BoZoU.

SObOL  goBoMgdol Imamermds 8 MHz-056 Bmedo: ULEBsOEHww
6950980 560 7.61 MHz, beagnm 455350000939 G9:50080 7.71 MH 6z G5 2 %

ol MxgeM dg@os.

UEObIOEHIEO Mgs0d0 UEObIOEHEO 2399350 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  dsbdogro  4559(39990L  FmMol  J9ga30d¢00s
3963L5BO3OM™M (3930 06BHIMZoE0m s FgLsdsdolbo Mgsg0dol JgeBg300.
DVB-T2 359600005690v9¢05 8 Lb3o0Lbgs 30m@)-35396Mbgdmsb (Pilot Patterns
PP). obogom 3bMHoo 3 s gb®owo 4, Losi 653969005 PP - ols 359myqbgds
ROl OL3MYGHME 49MsddbsLMD DFT s ©sd3s3 0b3GHgMH3zoemsb (Guard

Interval).
33000 06()M35¢m0
1/128 | 1/32 1/16 19/256 1/8 19/128 1/4
32K PP7 PP4, PP2, PP8, | PP2, PP2, PP2, PP§
PP6 PP4 PP8, PP4 | PPS
16K PP7 PP4, PP2, PP8, | PP2, PP2, PPZ, PP1,
PP6, PP4 PPS, PP3, PP3, PP8
PPZ PP4, PP5 | PPS, PPS,
DFT | 8K PP7 PP4, PP2, PP8, | PP6, PP2, PP2, PP1,
SIZE PPo, PP3 PP8, PP4 | PP3, PP3, PP3
PP7 PPS,
4K&2K PP4, PP4, PP3 PP2, PP1
PP6, PP3,
PP7
1K PP4, PP3 PP2, PP1
PP3,
SISO MODE

10



gbMowo 3 330000 063IMH35mo gMoo dgaligergol s gMmo 3sdmMALZEgEol
ML

©H330m0 06¢3)M35¢0
1/128 | 1/32 1/16 19/256 1/8 19/128 1/4
32K PP8, | PPS, PP2, PP§ PP2, PP§ PP2, PP§
PP4, | PP4
PP6
I6 K PP8, | PPS, PP3, PPS, | PP3, PPS, | PP1, PP, PP1, PP8
PP4, | PP4, PP8 PP3, PPS,
PP5 | PP5
8K PP8, | PPS, PP3, PPS, | PP3, PPS, | PP1, PP2, PP1, PP8
PP4, | PP4, PP8 PP3, PPS,
PP5 | PP5
4K&2K PP4, PP3 PP1,
PP3
1K PP3 PP1
MISO MODE

3bMowo 4. ©533000 06EIMZse0 d93M0 FAlZEgEOl GBIMO FodmLisgEgEols MM

PP s6B930L odml «bs 2963Lsbw3mmm 09y Mg 30000905 9d396G0
d0dpgdol dbotgl: 099 269 LobmEogol sbEgbom az30bgds Jowgds d5dob
MR MBS 35659935 PP7 s3000mm, G533 990509000 9@ b5350L dma3z390L
099935 9AMOMdS MROM bs3wgdo 04690s; 08 d90mbzgzsdo v IMIMHMdSTo
330605 Logbseols 8ogds, 3580b Iyso Logbserol Jolomqds Mdxmdglos PP2
56 PP4 s3060bomo @ 93 99dmbggzsdo sGbdo 00300l gowsi3gdol Lobdsmg
39050900 9330030605, MYdzs MBRO™ 9@ LEHNVOWWOMdS 43976909
Loabserols Jogdols M.

50539 05300 gobgzobowgm yz9ws ol A0MHOMHO 3OHMdWgds Mg J399bol
GOBROM  39MPYgdmdsHy  Adoligesl  dmygs,  ds»  dmMol  SFN
LobdHMboBsEgool  Lsgombo.  FHguEHOMGdIOLM30L  Fgz9sMbogm  yzgws ol
1595PYgdEm Bmbs Bosg SFN LobMMboBsgool sOLGIMBS 5309390y,
090929035 43063965 G0 Bbgoslbgs Imgwols Lodsfygderm gowsdi39dol
d90;mbgg3sdo, dobgezs o0dols MMI 9o  ULEBIOEHOL J39d 9M0b
dmdagmergdo, 85063 3MMmEgbobaol MM  goblibgsggdmwos, sz ofi393L
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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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