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3ASIBJIEHUE OB OTPAHUYEHHON OTBETCTBEHHOCTH

Hactossiumii  0oT4eT TMOATOTOBJEH MHOTOYHCJICHHBIMH  J00POBOJIBIIAMH M3  Pa3JIH4YHBIX
aJIMMHMCTPAUMii U OPraHu3aumii. YNoOMHHAHUE KOHKPETHBIX KOMIAHUN WM BH/I0B NPOAYKIIUU He
ABJIseTcs 0100peHneM WM pekomMenaanueii MC3J. BoipaxkeHHble MHEHHS TPUHAJJIEKAT aBTOPaM U
HH B KOeli Mepe He BJIEKYT 0043aTeJbCTB €0 cTOPOHbI MCD.
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BBIPAXKEHUSA INIPUBHATEJBHOCTU U NIPEAUCJIOBHUE

[lepexox oOT aHaNOroBoro K LU(GPOBOMY HA3eMHOMY paJHOBEIIAHUIO SBISETCS OYEHb CIOXHBIM M
TpeOyIOMKM OCTOPOKHOTO MOJIX0Ja MPOLECCOM M OKa3bIBAaeT TINIyOOKOE BO3JEHCTBHE Ha BCIO IIETIOYKY
paauoBemianus. byaydu, npyu BHEAPEHUH, CIOKHBIM MTPOLIECCOM IS aAMUHUCTPALUI U paJroBelIaTeIbHBIX
KOMIIaHHH, OH 0OecTeynBaeT st 3pUTENbCKON ay TMTOPHH 00Jiee OCTPHIE OLTYLICHHS MPH pa3BiIeKaTEIbHbBIX
u  HWHOOPMAIMOHHBIX MpOTrpaMMax, YeM JTO KOrma-mubo MpeaycMaTpuBalioCh NpPU  aHAIOTOBOM
TEJIEBU3MOHHOM BEUIaHWHM. DTOT BOIPOC MPEACTABISAET MHTEpPEC IS MPAaBUTEIBCTB U COOTBETCTBYIOLINX
OpraHoOB BJACTH Ha MEXIyHApOJHOM, HAIMOHAJIBHOM, pPETHOHAJFHOM M MECTHOM YpPOBHSX, IS
PETYIATOPHBIX OPraHOB, pAJAMOBEIIATENbHBIX KOMIAHWH, OTpacid paJguoBEUIaHMs, 3pUTeNell Hu
CIIyIIaTesnel — OTHUM CIIOBOM, JJISl BCETO HACEIEHUSI COBPEMEHHOTO MHpa.

Kpyr Begenms uccnemyemoro Bompoca 11-2/2 MC3-D ObT HACTOJNBKO IIHPOKUM, YTO HEOOXOIMMBIM
YCIIOBHEM JUISI YCIIEIIHOTO COCTaBleHHs Hacrosmiero Otyera OBUTM MIMPOKHE KOHCYJbTAUH W
PEKOMEH/IAIIMH DKCIIEPTOB B 00JIACTH PaIUOBEIIAHUS CO BCETO MUPA.

6-s1 HccnenoBatenbckas komuccuss MCD-R ¢ camoro Hawama okaspiBajga Ham, O€3yCJIOBHO, CHIIBHYIO
MOEPXKKY, U MBI XOTeNU OBl MOOIAroJapuTh 3a MPENOCTaBICHHBIE IIEHHBIC BKIAABl M KOHCYJIbTAIHU
n-pa Kpucroda Jlomra, mpenceaarenst IRT MK6 MCD-R, I'epmanus; npod. Onera I'odaiizena, 3amectutens
npeacenarenss UK6 MC3-R, YkpauHCkuil HaydyHO-HCCIEAOBATENLCKUM MHCTUTYT PaAMO U TEICBUACHUS;
r-aa [Iasuna Byna, npencenarens PI' 6C MCDO-R, EPC; n-pa J[o3eda dnasptu, crapiiero 3aMecTUTENs
npeacenarens, CBS, CIIA; u r-na Pomxepa banua, TexHuueckoro aupekrtopa, kommanus Free TV
Australia Ltd.

B Order BkIIOYEHBI MOWCTUHE ILIEHHBIE BKJIaAbl OT aaMUHHCTpauuil bpaswimu, Bonmrapum, ®panumwm,
I'epmanun, Poccuiickoii ®enepanun, komnanuu Thales, ®panmms, kommanuun DigiTAG, DVB,
EBpomnelickoro paguoBeIaTeNIbHOTO coro3a M EBpomeiickoil KOMHCCHH, Hapsay C 3aMEYaHUSIMH OT
kommanuu Rohde and Schwarz, uto B CylecTBEHHOI CTENIEHH COACHCTBOBAIO €0 3HAUUMOCTH.

MpI Takxke XoTeiau Obl 00IaroJapuTh 3a MOCTOSIHHYIO TOJICPKKY T-Ha JIuBeHa Bepmasist, TeXHHYECKOTO
mupektopa, EPC; n-pa Pomanna bprorrepa, pykoBogutenss CeKIMM IO YHPABICHHUIO HCIOIb30BAaHUEM
yactoT, IRT, I'epmanus; u r-ua Puuapna CanmoHna, crapiiero HayuHoro cotpyanuka, BBC Research and
Development, Coenunernroe KoposeBcTBO, KOTOPBIC JACTHINCH CBOUMH 3HAHUSAMHU U HOBEHIIIMMU JTaHHBIMU
HCCIIeIOBAHUH, elle OoJiee yBeIHUMBas 3HAYMMOCTh JaHHOTro OTueTa.

Ortor OTYeT 3aayMBIBAJICS TaKUM OOpa3oM, YTOOBI OH CUMTAJICS OJHUM W3 KOMITOHEHTOB COBOKYITHOCTH
TOTOBBIX K HCIIOIB30BaHUIO WITH TeKyImux myomukanuii UK6 MCO-R.

C a3T0i1 1Ienblo creAyeT cociaTbes Ha cleayrompe myomukannn MCD-R, koTopbele Hamo paccMaTpuBaTh Kak
MOIONHAIOIINE TaHHbI OTUeT:

. Otger MC3-R BT.2140 "Ilepexo oT aHAJOTOBOTO K HA3eMHOMY H(PPOBOMY pagHOBEIIaHUIO";
. CupaBounuk "Buenpenne nndpoBoro HazeMHoro TeneBu3noHHoro semanus (DTTB)"; u
. Crnpasounnk "KoaupoBanue 1iu¢poBbIX TEIEBU3NOHHBIX CUTHAIOB U HX COTJIACOBAHKE B CTYAMSX".

A Tereph MOCYUTAIO 33 4eCTh mobmaromaputs r-Ha Cemena Jlomaro, Jlokmagunka 1mo 3TOMy HCCIIETyEeMOMY
Bonpocy, Poccuiickas ®Depepanusi, u r-na Dwiunna Mexa, 3amecturens Jlokmagyuka MO 3TOMY
nccnexyemomy Bompocy, kommanus Thales, ®@panrns, a Takke yBakaemblx neneratoB MK2 MC3-D 3a ux
KOHCTPYKTHUBHBIE BKJIA/Ibl U OKa3aHHOE HaM JOBEpHE.

Hakonen, xoren Ovbl mobnaromaputs r-ua Umreana bo3oku, koopauHaTtopa bPD mo atomy nccnemyemomy
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1 ba3zoBas undopmanus

KOHLICHLII/UI " pAa CTaHAAPTOB IJId 3BYKOBOT'O (aYZ[I/IO—) 1 TCICBU3MOHHOI'O LII/I(I)pOBOFO paanuoBCIIaHNUA ObLIH
pa3pa60TaHLI IIpe3BI>I‘IaI‘/JIHO I/I306peTaTeJ'H>HLIMI/I JJIOAbMH.

Aynno- u BUjeOMaTepHalibl U JaHHBIC PEeoOpa3yroTcs B HU(GPOBYIO HOPMY U JKECTKO KOJIUPYIOTCS, 3aTeM
MepefanTcss B PEKUME pPaTUOBEIIaHMS M, HAKOHEI, JEKOJUPYIOTCSI B OKOHEUHBIX YCTPOMCTBax
MOJIb30BaTeNs. Takoe TeXHUYeCKOe HOBIIIECTBO JaeT BO3MOXKHOCTh YIYUIIATh KAYECTBO MPUEMa, TIO3BOJISIET
YBEIMYUTh YWCIIO KaHAJIOB PAJMOBEIIaHUS WM JK€ JaeT TOCYAapCTBEHHBIM PETYISTOPHBIM OpraHaM
BO3MOXXHOCThH TEPEPACTIPEIICIUTD CIIEKTP, a TOCIE MPEKPAIECHHsT aHAJTOTOBOTO BEIIAHUS BBIIATH JIMIICH3UU
opyruMm omeparopam. Kpome TOro, OHO TMO3BONS€T BHEIPHUTH peanbHble WHHOBAIMM B o00JacTu
MIPEIOCTABIIEHHSI YCIIyT. DTO CTAHOBUTCS BO3MOXKHBIM ITOTOMY, YTO MHU(POBON pagrioBeIaTeIbHBIN CUTHAI
OYCHb KECTKO M HAJC)KHO KOAMPYETCS, a TAKKe MOTOMY, YTO MPHUMEHSETCS MEPCIECKTHBHAS CTPATETHS
rHOKOTO MCIOJIb30BaHUS OOJIBIION MPOMYCKHOM CIOCOOHOCTH MU(POBOTO PaJIMOBEINATSIIEHOTO KaHANa, YTO
MTO3BOIISIET TIepepacpeneisiTh U(POBbIE TOTOKH /IS TIepeadn ay IMOCUTHAJIOB, BH/ICOCUTHAJIOB M JIAHHBIX.
Kpatko roBops, mirardopma 1mudppoBOro pajHOBEIIaHUS CO3MAET HOBBIE MEPCIEKTHUBBI, KOTOPHIC eIlle
MPEACTOUT U3YUUTD.

Yenyru 1mmdpoBoro pamuoBemaHus npenoctapisitorcss ¢ momomblo CATV, cereii HazeMHOro u
CITyTHUKOBOTO PaJHOBCIIAaHUSA, W BO MHOTHX CTpaHaxX MHpa OHH BBOIATCA B OKCINTyaTallWiO WITH
UCTIBITEIBAIOTC. HemaBHO Takue ke paauoBeNaTeNbHBIE YCIYTd KOHEUHBIM IOJIh30BaTEISIM CTAId TaKkKe
npenocraBnsaThest mo uHTepHeTy (IPTV) M mocraBmmkamu ycimyr anieKTpocBs3u. Kpome Ttoro, crano
BO3MOJKHBIM IPUHAMATH 3BYKOBBIC M TEJICBU3HOHHBIC PaJHOBEIIATCILHBIC MPOTPaMMBI Ha TIEPEHOCHBIC U
MOOWITIEHEIC IOPTATUBHBIC OKOHEYHBIE YCTPOUCTBA.

L[enqua 3BYKOBOT'O U TCJICBU3MOHHOI'O paJJUOBCIIAHUSA BKIIHOYACT CICAYIONINEC KOMIIOHCHTBI:

a) CeTH OKYMEHTAJIbHOW CBS3H, JOCTABIIAIONINE PA3TMIHBIE MATEPHUABI TSI COCTaBIEHHS IPOTPaMM;

b) IEHTPHl TMPOW3BOACTBA MPOrpaMM, TJI€ COCTaBIAIOTCS W 00padaThIBAIOTCS 3BYKOBBIE W
TEJIEBU3UOHHBIE IPOTPAMMBI;

c) pacmpenenuTeNbHbIe CETH, Yepe3 KOTOPBIE ST IPOrpPaMMbI IOCTYHAIOT B MIEPEAAIOIINE CETH;

d) MepPEeIAIINE CeTH, TI0 KOTOPBIM OCYIIECTBIISICTCS TPAHCIAIMS 3TUX MPOTPaMM I CIYyIIATEIeH
W/WIH 3pUTENICH; 1 HAKOHEII,

e) MapKk OKOHEYHOTO O0OpYAOBaHUs 3pHUTENel/CiTymareield Ui mpueMa M 3alrch/BOCIIPON3BEICHUS
nepenaay.

Kommnonentsr a), b), ¢) m d) HeNoOYKH paJWoOBEIIaHWs, NPUBEICHHBIE BBIIIE, MOTYT MOIHOCTBHIO
9KCIUTyaTHPOBATHCS PAJHOBEINATEILHON OpraHu3amueii, WM ke Ha JII000H M3 3TUX KOMIIOHEHTOB MOXET
OBITh 3aKIIOYCH CYOKOHTPAKT C MOCTABIIUKOM(aMU) CHEIHMATU3UPOBAHHBIX yCiayr. CTOUT OTMETHTBH, YTO
KOMITIOHEHTHI a), b), ¢) u d) Iemouku paauoBemanys, Hapsay ¢ pecypcaMu KOHTEHTa Mporpamm, OOBIYHO
BKJTFOYAIOTCS B 00MTHI OFOKET TF0O0H paJiMOBENIATEIbHON OpraHU3aIlnH.

HaGOmoneHre 3a HETaBHUM  Pa3BUTHEM IU(PPOBBIX PAJAMOBEIIATEIBHBIX TEXHOJOTHH  MMO3BOJISICT
MIPEIIONIOKUTh, YTO TIPU TMepexojie Ha NU(POBBIE TEXHOJOTHU BO3HUKAIOT CYIICCTBEHHBIC TPYIHOCTH B
OTHOIIICHUH KOMIIOHEHTOB a), b) ¥ ¢) IIeNOYKH pagroBEIIaHys, YTO BIUACT Ha ayTUTOPHIO/3pUTEIICH.

MoskeTr BBI3BaTh yAMBICHHE TO  OOCTOSITENBCTBO, UYTO OOmMUHA 00BEM  KamUTAIOBIOKEHUN
PaZMOBEIIaTEbHBIX KOMIIAHHN B UHPPACTPYKTYPY MOXKET 0Ka3aThCsl CYIIECTBEHHO MEHbINE 00IIero oobemMa
KalATAIOBIOXKEHUN B HHQPACTPYKTYPY CO CTOPOHBI ayJIUTOPHH H 3pUTENIeH, MPpHOOpeTalonX OKOHEUHOE
obopyIoBaHHUE TS TIPUEMa, 3aITUCH U BOCTIPOW3BEIEHHUS (CM. KOMITOHEHT €), BEIIIIE), JTA0Iee BO3MOKHOCTh
MIPUHUMATh, 3aIIMChIBATh U BOCIIPOU3BOIUTH TPAHCIUPYEMbIC B 00CITY)KUBAEMBIX pallOHAX MPOTPAMMABI,

Nwmerorcst ompeneneHHple TOOYIUTENbHBIE MPUYWHBI, W ONBIT TOJCKAa3blBaeT, 4YTO OBUIO OBl W
HECTIPaBeUINBO, M PICKOBAHHO MPUHUMATh KaKOe-IH00 CTpaTeTHIeCKOe pelIeHne, CBI3aHHOE C TIePeX00M
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Ha U(pPOBOE PAIUOBEIIAHKUE, B KOTOPOM HE YUUTHIBATUCH OBl HHTEPECH U 0XKUJAHUS OCHOBHOTO HHBECTOPA
B HLEIOYKE paarvoOBCHIAHUA — MHOIMX MHJIJIMOHOB J'IIOIIefI. CnenyeT IIOCTaBUTh HEU30EKHBIE BOIIPOCHI:
MOYeMy ayJUTOPUS/3PUTENIN BBIHYXJICHBI OyayT mokynaTth tenenpuctaBku (STB) wmu cramkuBatbes c
TPYAHOCTSIMH, CBA3aHHBIMH C OOHOBIICHHEM HMEIOIIECTOCSA y HUX MapKa OKOHEYHOTO O00OpYMOBaHUS IS
TIpUEMa/3aIiCH/BOCTIPON3BEICHUS TIPOTPAMM, TOJBKO JUISI TOTO, YTOOBI AHAJIOTOBHIC TEXHOJOTHH OBLIH
U3MCHCHBI Ha IH/I(i)pOBI)Ie. TO, qTO0 Z[eﬁCTBPITeHBHO BaXXHO [JI1 TAaKOrO0 OCHOBHOI'O HMHBECTOpA, TaK 3TO
YIOBOJILCTBUE, MOTYYaeMOE OT MHTEPECHBIX MPOTPaMM U HOBBIX YCIYT, MPEAOCTABISIEMBIX BO BCE OOJbIIEM
KOJIMYECTBE C HAMIYYIIUM KauyecTBOM. MOXHO MPENNOI0KHUTh, YTO TPOTPECC, JOCTHTHYTHIN B HACTOSIIICE
BpEMA B 00J1aCTH aHAaJIOTOBBIX paanoBCUIaTCIIbHBIX TeXHOJ’IOI‘Hﬁ, MOKET OBITH BIIOJIHE JOCTAaTOYHBIM IJIs1
YIOBJICTBOPECHUSI OOBIYHBIX TOTPEOHOCTEH OONBIIMHCTBA 3pHUTENCH/ciymareneli B WHpOpPMAIHH,
pa3BICYCHUAX W OOpPA30BAHUH, KOTOPbIE CHOCOOCTBYIOT WX BOBJICUCHHIO B OOINECTBEHHYIO IKH3Hb.
Hemocratok mpu mepexojic € aHAJIOTOBBIX TEXHOJIOTHH Ha NU(QPOBBIE TEXHOJIOTHH NPETIONKCHUN
MIPUBJICKATEIIPHOTO KOHTCHTA WM JIOTIOJIHUTEIILHBIX WHHOBAIMOHHBIX YCIYT MOXET 3aMEJUINTh Tepexoj Ha
UGppPOBOE pauoBEIaHuE.

Crano O4YeBHAHBIM, YTO TJIABHBIMH JIBIXKYIIMMH CHJIaMH TaKOTO Tepexoia SBIIOTCS aIMHHHACTPALUN U
pETYJISTOPHBIE OPTaHBbI.

BemarenpHple KOMOAHWW JOJDKHBI TINATENBHO BHIOpaTh Hambolsiee MEPCHEKTHBHBIC, OCYIIECTBHUMBIC MU
3apaHee TINATEJIbHO CIUIAHMPOBAaHHBIE CTpaTerMy Iepexoia Ha nudpoBoe panuosernanue. Hacenenwe,
BKJIJIBIBAIOIIEE CPEACTBA B IAPK OKOHEYHOTO OOOpYMOBaHHS MAJIsl IIpUEMa/3alHCH/BOCIIPOM3BEICHUS
mporpaMM, OyJeT CleloBaTh CTPAaTerdu IMepexoia Ha HuQpoBoe pagvoBeIlaHHe NPU YCIOBHH, YTO HX
OKHIAHUS B OTHOLICHWW YBEIMYCHUS KOJIMYECTBA W IOBBIIICHHS KauecTBa NMPOrpaMM U YCIyr OyayT
OIIPaB/IBIBATHCS, U IUIABHBIN IIepexo] Ha HU(POBOE paauoBeInaHue OyaeT 00eceunBaThCsl CBOEBPEMEHHbBIM
NPETIOKCHUEM JIOCTYITHBIX 110 IIEHEe TEJICBU3HOHHBIX NpUCTaBOK (STB) w/mnm oxoHedHOro 000pYyIOBaHUS
IUISL TIpHeMa/3auCch/BOCIPON3BeIeHHS HH(POBBIX BEIATEIbHBIX IporpaMM. B TedeHne Bcero mepexomHoro
Iporecca OCHOBHOMY MHBECTOPY [OJDKHO OKa3bIBaThCsSI CONEICTBHE M IPENOCTAaBISATHCS HEOOXOIUMBIE
PEKOMEHIAIHH.

B pabote npoxoausmieii B XKenese PKP-06 npunsinu yuactue 120 wienos MCO (119 u3 vux u3 Paiiona 1),
n Ha 310l KoHdepeHunn Ha ypoBHE IOroBopa OBIIM COTJIACOBAaHBI ACMEKTHl IUIAHUPOBAHUS 4YacTOT U
Mepexo/ia C aHAIOTOBBIX Ha HHU(POBHIE TEXHOIOTHH.

DKCTEeHCHBHOE MPOOHOE IIaHWPOBAaHHE Ha HAI[MOHAJIBLHOM YpOBHE BeJeTCsl HE TOJBKO B cTpaHax Paiiona 1,
HO U B Ipyrux crpaHax PaitonoB MC3 2 u 3.

B cuny BeleykazaHHBIX IPUYMH OCHOBHOE BHUMAHHME B HACTOSIIEM OT4YeTe OyIeT YAEIATHCS TEM acleKTaM
nepexo/ia ¢ aHAIOTOBBIX Ha IIU()POBBIC TEXHOJIOTUH, KOTOPBIE OTHOCSTCS K KOMIOHEeHTaM d) U €), BBIILE.

B HacTosmmee BpeMss B OOJBIIMHCTBE pa3BUBAIOIIMXCA CTpaH BHeIpeHHEe NH(POBOTO HA3EMHOTO
PaaUOBEIIAHUS €UIe Na)kKe He HayaTo. Y aJMHHHMCTpPAlUN MPOMBIIIJIEHHO Pa3BUTHIX CTpPaH, KOTOPHIE YiKE
YTBEPAWIN CTPAaTeTHH W MPOrpaMMBbl Mepexoja M OOBSBHIM AaThl OTKIIOYEHHS aHAJIOrOBOTO HAa3eMHOTO
paAMoBeIIaHus, €CTh, KAK MUHUMYM, TPH OCHOBHBIE PUUMHBI TAKOTO MEepeXo/a:

. onTUMH3AIUA 1 0ojee 3PHEKTHBHOE UCTIOIH30BAHHE CIICKTPA;

. BO3MOXKHOE TIOBBHIIIEHHE JOXOJOB 3a CYET AayKIWOHOB Ha paclpelieieHHe CIeKTpa HOBBIM
MpeTeHIeHTaM Ha npeaoctasieHue ycayr UKT;

. OKUBJICHHE pPBIHKA paAMOBELIATENbHBIX YCIyT 3a CYeT TOro, YTO MOJb30BaTeNsiM OynaeT
MPEIOCTaBIeH HOCTYI K OOJBIIEMY YHCITY Pa3HOOOpa3HBIX MPHUBIEKATENBHBIX IIPOrpaMM (BKITFOUAS
MPOTrpaMMBbl MECTHOTO BEIIAHHS), KAYECTBO KOTOPHIX OyZET BBIIIEC KAYeCTBA aHAIIOTOBBIX IPOrpaMM
1 KOTOpbIe OyAyT AOTONHATHCS HOBBIMU YCIYTraMy M MPHIIOKEHUSIMH (B YACTHOCTH, BO3ZMOKHBIMH
WHTEPAKTUBHBIMH yCITyTaMH).

B oTHOMmIEHNN GOMBITMHCTBA Pa3BUBAIOIINXCS CTPAH CIEAYET YIOMSHYTh O CICAYIOIICM:

. couuanbHO-IeMorpadueckiue JaHHblE 10 Pa3sBUBAIOLIMMCS CTpaHaM CBHIETEIbCTBYIOT 00
OrPaHMYEHHON  TEHACHIMM K  IOSABICHUIO  OOJIBLIErO  KOJIMYECTBA  KOMMEPYECKHX
panuoBelIaTeNbHBIX KOMIIAHWH Jaxe Ha 0a3e TaKUX COBPEMEHHBIX YCOBEPIICHCTBOBAHHBIX
TeXHOJNornueckux miardopm, kak DTTV;
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. B OONBIIMHCTBE Pa3BUBAIONINXCSA CTPaH OTCYTCTBYIOT KOHKYPHPYIOIIHWE PHIHOYHBIE CHIIBI, YTO
JTaBajio ObI BO3MOYKHOCTh MPEIIOI0KHUTh, YTO BHICBOOOKIAIOIIUICS CIIEKTP MOKHO ObLIO ObI cpa3y
KCIIOJIB30BATh 7151 UHHOBAIIMOHHBIX yeinyT UKT.

B cBoro ouepenp, B OONBIIMHCTBE Pa3BUBAMOIIUXCA CTPaH KOMMEPIIUAIN3ANNS HE MOXET ObITh OCHOBHOU
IBIDKYIIEH CHJION BHEApPEHHWS MUQPPOBOTO PATHOBEIIAHMS, M UMEIOTCS CEepPhe3HBIE OCHOBAHUS IS TOTO,
YTOOBI MPOJO/DKATH PaJUOBCINAHUE NPEUMYIIECCTBEHHO [0 AaHAJOTOBBIM HA3EMHBIM CETAM IEpeIadH.
CrnenoBaTenbHO, sl OOJIBITMHCTBA PA3BUBAIONIUXCS CTPAH MEPEX0J1 C aHAJOTOBOTO Ha IU(PPOBOE HA3EMHOE
paTuoOBEIIaHNE TTPEACTABIIACTCS [IETIECO00Pa3HBIM, HO HE TUKTYETCS OCTPOH HEOOXOIMMOCTEIO.

Bwmecre ¢ Tem, cpok AeicTBHS Ha3eMHOTO PAaJUOBELIAHNS B Pa3BUBAIOIIMXCS CTPaHaX MOXKET OBITh MPOJICH
eme Ha 10 neT, 4To, B CBOIO OYEpe/b — MO MPUIMHE TEXHOJIOTHYECKOTO yCTapeBaHusl, — HeM30€KHO BEIHYIUT
pazuoBelIaTeNIbHbIE KOMIIAHMM M ayAWTOPHIO/3pUTENCH MepedTH Ha Lu(pPOBOE pagvOBEILaHHE.
PagnoBemarenbHble KOMIIAHUM PA3BUBAIOLINXCS CTPAH CTOJIKHYTCS ¢ 00Jiee BBICOKUMU 3aTpaTaMU B pacdyere
Ha OJHOTO TEJE3PHUTENS AJISl BHIMOIHEHHS CBOMX 00S3aTENbCTB [0 YHUBEPCAILHOMY OOCITY>KHBAHUIO, C TEM
YTOOBI PACUIMPUTH OXBAaT HACEJCHUS CYIIECTBYIOLIMMH aHAJIOTOBBIMH CETSIMU Iepenaud. B wactHocTH, UM
MNpHUIETCS TMPOJNOJDKATh PEHMHBECTUPOBATh B YCTapeBHIIME W JOPOTOCTOAINME TEXHOJOTMH Nepefadn
(manpumep, ananoroBomy 1B TpeOyercsa s mepemauu mo ogHoMmy 1B kaHamy mpuMepHO B YeThIpe pasa
OoJibllle CIIEKTpa U B HECKOJBKO pa3 Oonplieid MomHOCTH). Henb3st Takke 3a0bIBaTh O BOZMOXKHOM BKIIAJIC
DTTV B cokpamnierne "undpoBoro paspsiBa" u co3ianne HHPOPMAIMOHHOTO OOIIECTBA B Pa3BUBAIONIUXCS
CTpaHax, B 0coOeHHOCTH BBUAY Toro, uro DTTV MoxkeT crarb OCHOBOW Ui IIPEIOCTABICHHS
00pa3oBaTeIbHBIX, MEAUIMHCKUX U JAPYTHX COLUAIBHO 3HAUYMMBIX yciyr u mpunoxenudt MKT, Brmoyas
MHTEPAKTUBHBIE YCIIyTH U MPUIIOKEHUS.

Takum 00pa3oM, pa3BHBAIOIINMCS CTpaHaM (aKTHYECKH NPHUAETCS BHEIPATH IU(PPOBOE pagrOBENIaHHE,
MTOCKOJIBKY Ha PaJMOBEIIaTeIbHBIX KOMITAHUAX U MOCTABIIMKAX YCIYT OTPUIIATEIHHO CKAXKETCS COKpAICHUE
MIPEIJIOKEHUST aHAIOTOBBIX TEXHOJIOTUH M COOTBETCTBYIOIIEH TEXHWYECKOHW momommu. HecoMHeHHO, y
aJIMWHHUCTPAIINH, PETyIATOPHBIX OPTaHOB, PaIMOBENIATENFHBIX KOMIIAHUH, 3aWHTEPECOBAHHBIX CTOPOH U
JIPYTUX YYACTHUKOB MMEIOTCSI BECKHE OCHOBAHUS JJISI PACCMOTPEHHUS PA3IUYHBIX BO3MOXHBIX MOAXOI0B K
BHEJPCHUIO [U(QPOBBIX TEXHOJOTMHA HA3eMHOTO0 3BYKOBOIO W TEJICBU3MOHHOTO paJMOBCIIAHUS B
Pa3BHBAOIINXCS CTPAHAX.

CranmapThl IM(POBOrO HA3eMHOI0  paguoBellaHuMs  pa3pabareiBaioTcss MCD  u  pa3InYHBIMU
MEXTyHAPOIHBIMH, PETHOHAIBHBIME U HAIIMOHAILHBIMHA OPTaHU3aIUSAMU/O0bEIMHCHUSIMU 110 CTaHapTaM.

B cBsi3u ¢ 3TMM HEOOXOJMMO OTMETHUTD, YTO "TIOUTHYECKOE B3auMOIeiicTBUE" SBIISETCS 3HAYUTEIILHO Ooee
OIMPOKMM MOHATHEM, 4YeM TeXHHUYecKoe B3ammojercTtBue. OHO OXBaThIBaeT TaKWe BONPOCHL Kak
(parmeHTanysa pBIHKA, KOTOpas BbI3BaHA HCIIOIH30BAHHEM MHOXKECTBA CTAHAAPTOB MWW TEXHOJIOTHH.
[NoreHumanbHas TPYAHOCTb COCTOUT B TOM, YTO CYLIECTBYET MHOTO BapuaHToB: yactota 50 ['/60 I'u; uncno
ctpok 720/1080; gepeccTpoyHas WM MOCTPOUYHAS pa3BepTKa; HECKOJIBKO CHCTeM CkaTus. CIleoBaTellbHO,
CYLIECTBYET pHCK (h)parMEeHTAllMM pBIHKA, YTO MOXKET MPUBECTH K TIOJIUTHYECKHUM MOCIEICTBHUSIM.
[okazarenbHO, YTO HMCCIEJOBaHHE PHIHKA, O pe3yJbTaTax KoToporo Obuto oOwsiBieHo Ha IBC 2004, yxe
NpU3bIBAJIO K €IMHOMY CTaHIapTy B pamkax EBpomeiickoro corosa. OgHako BO BpeMs HallUCAHUS
HACTOSIILIETO OTYETa M3 MHOIMX Ppa3PO3HEHHBIX HCTOYHUKOB IIOSIBUJIOCH MHOXECTBO HAIMOHAJBHBIX,
MEXIyHapOIHBIX M OTPACJIEBBIX CTaHAAPTOB, UTO MPUBEJIO K ITyTAHHUIIE.

JeiicTBoBaBIMie paHee pelieHuss To BHeApeHuio ycayr B dopmare 10801 wim 720p He MODKHBI
TIPENATCTBOBATEH BHeApeHHIO hopmarta 1080p 1 Tex, KTo, BO3MOXKHO, 3aX04ET 3TO cuenaTh. Hanpumep, ms
EBpomel, B cocraBe 27 TocymapcTtB-UneHOB, 3agada COCTOMT B OOECHEYEHHH YCTOWYHMBOTO
COCYIIIECTBOBAHUSl BAapHAaHTOB, KOTOpble OYyAyT BBIOpaHbI B pa3lMYHOEC BpeMs paIuOBEIIaTeTbHBIMU
KOMITaHUSIMH Pa3HbIX ['ocynapcT-UsieHoB.

Kpatkuit 0030p TexHOJOTHI IM(PPOBOrO HA3EMHOTO 3BYKOBOTO U TEJIEBM3HMOHHOTO paJHOBEIIAHUSA,
CTaHJIapTOB M CUCTEM MEPEX0/a, JONOTHEHHBIN pAIOM UCCIEA0BaHUI KOHKPETHON CUTYaIH, CONEPIKUTCS B
HegasHeM otdyetre MCD-R BT.2140 "[lepexom oT aHamoOroBOro K IMUQpPOBOMY Ha3eMHOMY PaIUOBEIIaHHIO"
http://www.itu.int/publ/R-REP-BT.2140/en. Yka3aHHBIA OTYET COCTOMT M3 JBYX YacTel W ONWCHIBACT B
00IIMX YepTax BO3MOXKHBIC BAPUAHTHI ITepeXxo/ia K HQPOBOMY PEKUMY, a TAKKE IyTH TAKOTO IMEepPexo/a.
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° B Yacmu 1 paccMaTpuBarOTCsI OCHOBHBIC BOIIPOCHI, CBA3AHHBIC C MCEPEXOJOM Ha I.IPI(i)pOBOG
paauoBCUIaHUE, U MPEACTABJICHBI TPUHIUITNATILHBIC HpO6JIeMLI 1 BO3MOYXHBIC PCIICHUA.

. B Yacmu 2 npencrasiena 6onee monpoOHast HHGOpMAIUs 10 BaKHBIM acCIeKTaM, KOTOpPhIe OBLIH
oxBadeHwl B Yacmu 1.

Otuer MC3-R BT.2140 u Hacrosimuii ot4eT 1o MccienyemoMmy Bompocy 11-2/2 MC3-D npenHa3HadeHbI
IUISl TIpEeOCTaBlIeHU MH(OpMAIMK TOMOJHUTENBHOTO XapakTepa, U ObUIM MPHUHSATHL MEPHI I TOTO, YTOOBI
n30exkaTh AyOnupoBaHus HHOOPMAITIH, COACPKAIICHCI B 000MX OTUETaX.

Hudopmarus, kacaromascs nepexojia Ha [u(poBoe Ha3eMHOE 3BYKOBOE PaJINOBEIAaHNE, IPECTABICHHAS B
Otuere MCO-R BT.2140, cunrtaerca gocrarounoil. Ognako B I'maBe 9 atoro Otdera cofepKUTCA KpaTkas
nHpOpMaLys, IpeACTaBICHHAs B CKaTol GopMe, 0 IPEeUMYILECTBaX, TEXHUIESCKUX TUIaThopMax, MOAX0Aax
K peasn3aliiy, ClIeHalbHBIX XapaKTepUCTHKaX U BO3MOXKHBIX JTarax nepexoaa.

Kpome Ttoro, K6 MCD-R cozmana ['pynmy [doknmamgumka mo paspabotke CrpaBounuka "Baeapenue
uugposoro tenesuaenus (DTV)". Ykazannas ['pynma [loknagunka OyJeT TakKe CTPEMHTHCS K TOMY, YTOOBI
B MaKCUMaJIbHO BO3MOYKHOU CTEIIeHN N30eraTh TyOJIMPOBaHUS ACSITEILHOCTH ¢ paboToit mo sTtomy OTUeTy.

2 Pazanynbie BO3MOKHbIEe KOHIENIIUH BHeAPeHHs HH(POBOro HA3eMHOI0 PagHOBeIIAHUS

Konuenuyus 1: Bueopenue yugpposozo paouosewanus, npedocmasian 2n1agHyI0 poib PblHOUHBIM CUTIAM

Ecnu Oyzer BBIOpaH 3TOT BapWaHT, TO aJMHHUCTPAlUU HYXXHO OyIeT MPOCTO COACHCTBOBATH BHEIPEHUIO
HOBBIX YCIYT W COOTBETCTBYIOIIMX NPWJIOKEHHMH, a TaKKe BblAadye JHUICH3MH. DTO MOXKET OKa3aThCs
MPUBJICKATENBHBIM JIJIsl CITY’KO IUTATHOTO TENEBUACHUS, 3aHUMAIONINX OoJiee CKPOMHYIO HHUIIY HA PBIHKE, U
pErHOHANIBHBIX ONEpaToOpoB, HE JKENAIOIIUX 3aHUMAaThCsd CIyTHUKOBBIM BemmaHueM. CrenoBaTenbHO, TaKoH
MOIX0A HE OyOEeT ONpPEAESITHCS MOLIHBIMH JABKXKYIIMMH CHJIAMH, CIIOCOOHBIMH MOBJIHATH Ha Pa3BUTHE
nu(pPOBOr0 PajMOBELIAHUS B PA3BUBAIOLIMXCS CTpaHaX. TakUMM yciayramu nupoBOrO paaHOBELIAHUS B
pPa3BUBAIOIIMXCA CTpaHax OyIyT IOJMB30BAaThCS TJIABHBIM O0pa3oM TpPYIIBl HAaceleHHS C BBICOKHMH
JOXOAaMHU.

Konuenyusa 2: Buedpenue uughposozo sewianusn na 0CHoge cmpamezuu yRpasaaemozo 0C60eHuUs polHKa

Ilockonbky B Hacrosiee BpeMs Ha 3TH YCIYTHM OTCYTCTBYET SBHBIH PBIHOUYHBIN cmpoc, 3¢dexkTuBHBIM
crocoOboM BHeIpeHus NHU(PPOBOrO paJvoOBElIaHWS B YCTAaHOBJCHHbIE CPOKM MOXET OKa3aThCs
yIpaBisieMBI/IPUHY AUTENBHBIN  TIepexod. PerynsaTopHeli  opran/aiMHUHHUCTpalMs JOJDKHBI  BBECTH
Mopatopuil Ha pas3BepTbiBaHue aHanoroBoro DTTV panuoBemanus u 3apaHee 0OBABUTH 00 OTKIIIOYCHUHU
aHAJIOTOBOI'0 HA3€MHOI'0 TEJIEBU3HMOHHOTO PAJAHOBEIIAHNS B YCTAHOBICHHYIO 1aTy. DTa KOHIENLUS YCKOPUT
nepexoa Ha HU(ppoBOE PaAMOBEIIaHHWE M CTaHeT OoJjiee OBICTPBIM CIIOCOOOM MPENOCTaBICHHS IOCTyHa K
PacLUIMPEeHHOMY YHHBEPCAJIbHOMY OOCITYXKHBAaHHIO, KIIOUEBBIMH KOMIIOHEHTAMH KOTOPOTO SIBISIOTCS
IIPUIOKEHUS, CBSI3aHHbIE C OOpa3oBaHMEM, 3APAaBOOXPAHEHHMEM M APYTMMHU COLMAIbHBIMU ACHEKTaMU.
B xauecTBE CTHMYyJNOB U YCKOpHTENS Tpolecca TakXKe MOINIM OBl HCHOJb30BaThbCcd CyOCHINHM Ha
npuoOpeTeHne TMPHEMHOT0 OKOHEYHOro obopymoBanus. Kpome Toro, 4Yro He MeHee BaXKHO,
rOCYJapCTBEHHBIM OpraHaM HY>KHO OyAeT CyOCHAMpOBATbh CBA3aHHBIE C IEPEXOJOM BO3POCIIME 3aTPaThl
rOCy/IapCTBEHHBIX PaJUOBEIIATENbHBIX KOMIIAHUH, TOCKOJIbKY CYIIECTBYIOIIHE MOAENTH (PMHAHCUPOBAHUS
HE MPHUEMJIEMBI ISl HOKPBITHSI OTPOMHBIX KaluTaJOBIOXEHUH, TpeOyIomuxcs Ui nepexoaa Ha HuppoBbIe
paznuoBeIaTeNbHbIE IEPEJAIOIIIe CETH.

Konuenyua 3: Ilosmannoe eéneopenue uugpoeozo paouoeeujanus ¢ UCHOIb306AHUEM COYEMAHUA
naamegopm oocmasku

BrenpeHnue HOBBIX yCIIyT CHavyasla B KPYMHBIX TOpojax (Tak Ha3bIBaeMbIH "OCTPOBHOM mojaxox'"), IIaHupys
3aT€M pacCIpOCTPaHUTh UX M HA OCTAJBHYIO TeppUTOpHUIO cTpaHbl. COOTBETCTBYIOLINE XapaKTEPHUCTUKU
notrpebuTened M pasMep pacloiaraeéMoro A0XoJa B 3TUX pallOHAX MOIJIM Obl NPHUBECTH K BHEIPEHUIO
YCHENIHBIX B KOMMEPYECKOM OTHOIIEHWH M OCHOBAaHHBIX Ha YPOBHAX J10XOJa OT peKJIaMbl Mojenen
pazuoBelIaHusl, KOTOpPBIE, B CBOIO OYepeb, CIIOCOOCTBYIOT (PMHAHCOBBIM BIIOXKEHHSIM, TPEOYIOLIMMCS IS
pacrpocTpaHeHus 3TuX yciayr. HecoMHeHHO, B TakOM IUIaHE MEpexoia cieqyeT NPUHUMAaTh BO BHUMaHHE
HWHTEPECH YK€ MEHCTBYIONMX aHAJOTOBBIX PaJHOBEIIATEIBHBIX KOMMaHWi. TakuMm o0pa3oM, BaKHEHIIee
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3Ha4YeHUe OyleT UMETh 3allUTa CYLIECTBYIOIINX aHAJOTOBBIX YCIyT OT moMex. s pacupocTpaHeHHs yCcIyr
U pPOBOro pagUOBENIaHHUs Ha CEIbCKHE PailoHBl, KOTOpBIE OOCTY>KHMBAIOTCS B HEJOCTATOYHON CTEMEHH,
MOKHO OyZeT MpH HEOOXOJMMOCTH HCIOJIb30BaTh CITyTHUKOBBIC TEXHOJOTHH. 3aT€M CUTHAT MOXHO OyneT
repefaBaTh B KOJUIEKTHBHBIE IIEHTPBI NIPOCMOTpA WJIM MHOTOIENEBbIE KOJUIEKTHBHBIE LEHTpHl. [lo mepe
CHIDKEHHUSI CTOMMOCTH M C IIOMOIIbIO YCIEIIHOTO B ()MHAHCOBOM OTHOIIEHHM Pa3BepThIBaHUS LU(PPOBOTO
paaAMoBeIIaHus B TOPOACKHUX pailoHax, UIsl 00ecTieyeHIs] MECTHOTO MOKPBITHS MOKHO ObUIO OBl yCTaHOBUTH
nepeparuuku DTTV, nosydaroimue COOTBETCTBYIOIINAN CUTHAIL

Hackonpko 310 BO3MOXHO, IIpU INIAHUPOBAaHHUU CIEAYECT n30erathb OOHOBPEMEHHOT'O paJUOBCINAHUA B TOM
WJIn UHOM pa1710He 110 aHaJIOIOBBIM H ]_[I/I(i)pOBbIM CETAM Iepeaavur, IMOCKOJBKY 3TO CBA3aHO C OOJIBIIIUMU
3aTpaTaMu U1 paJuOBCIIAaTCIIbHBIX koMnanuii . EcTh oOcCHOBaHUSA CYuTaTh, 4YTO [JJId KOMMEPUYCCKUX
TCICBU3MOHHBIX BEIIATCIBbHBIX opraHmauHﬁ 3TOT BOIIPOC ABJIACTCSA 'IpC3BBI‘IaI>JIHO Ba)>XHBIM.

3 Br10op cTpaTeruu nepexoga

B mHacrosimmee Bpemsi OOJNBIIMHCTBO Pa3BUBAIONIMXCS CTPaH CTAJKHBAIOTCS C IMPOTUBOPCYHUBBIMU
mpo0OiieMaMH Tiepexojia ¢ aHaJOroBOTO Ha IM(POBOE paJHOBEINaHUE Hapsy, MPH 3TOM Ooliee BHICOKHE
MIPHOPUTETHI B OTHOIIEHUH OFOKETHOTO (PMHAHCHPOBAHHUS CBSI3aHBI C 00pa30BaHHUEM, 3IPABOOXPAHEHNEM U
JIPYTMMHU MOJOOHBIMH BOmpocamu. OJHAKO OYCHb BaXXHO, YTOOBI M3-32 CYIIECTBYIOIIUX KPAaTKOCPOUHBIX
OIO/DKETHBIX OTPAaHWYCHUH WM BBUJY JPYTMX HAIMOHAIBHBIX TPUOPUTETOB HE WIHOPHPOBAIUCH TE
JIONTOCPOYHBIE BEITO/IBI, KOTOPBIE CYIUT CO3AaHNe MH(POPMAIIMOHHOTO 00IIecTBa.

B 00JbIIMHCTBE pa3BUBAIOLIMXCSA CTpaH IUGPOBOE HA3EMHOE PATUOBEIIAHME MOXET CTaTh JCHCTBEHHBIM
CPEICTBOM JOCTHKEHUS CIEIYIOUIUX CTPATETUYSCKUX IIEIICH:

. IOCTUYh HAIMOHAJBHBIX Ieleld B cdepe paguocBA3HM, HANpPHUMEp, WCHOIB3Ys] TEXHOIOTHIO
JIUCTAHIIMOHHOTO 00pa30BaHus;

. o0ecreunTs CpeAcTBa I PACHpPOCTPAHEHUS UL BCEX IPakKAaH OOIIEAOCTYIIHOTO BEIATEIbHOTO
KOHTeHTa (YHHBEPCAILHOTO 00CITYy>KHBaHHUs1) C TIOMOIIBIO PACIIMPEHHOMN MPOMYCKHON CITIOCOOHOCTH
DTTV;

. MPEIOCTaBUTh KOMMEPYECKMM  PaJUOBEIIATCILHBIM KOMIIAHUSIM  BO3MOXXHOCTh  IOJIyYaTh
MaKCHMAaJIbHO BBICOKHE JIOTIOJHHUTCIBHBIC JOXOJbI, HCIOJB3Ysl 00Jice BBICOKYIO MPOITYyCKHYIO
cnocoonocts DTTV.

OnHako OONBIIMHCTBO Pa3BHBAIOMIMXCA CTPaH €IIe HE TOTOBHI K TOMY, YTOOBI Cpa3y YIOBJIETBOPSTH
KPUTEPHUSM JOCTYIMHOCTH W TNPHUEMIIEMOCTH B IICHOBOM OTHOIICHHWH, & TaKXe KPUTEPUSAM BBOJHBIX
UCIBITAaHUH JUIs UQPOBOrO paauoBernanus. [aBHbIM HemoctarkoM Konmenmuu 1 sBisiercss cimaboe
[UIAHUPOBAHUE WM BOOOINE OTCYTCTBHE IUIAHUPOBAHHS, B pE3yJbTaTe YEero 95Ta KOHICIHS Jajee
paccMaTpuBaThCs HE OYIeT.

CrnenoBatensHO, A7 OONBIIMHCTBA PAa3BHBAIOLIMXCS CTPaH EIWHCTBEHHO BO3MOXKHBIM BapHaHTOM,
HaIpaBJICHHBIM Ha COLMAJIbHO-YKOHOMHUYECKOE PAa3BUTHE, SBIAETCS BAPHAHT HCIIOJIb30BAHUS CTPAaTETUU
YIpaBIsieMOTO OCBOCHHUsSI pBbIHKA, TpeactaBieHHOW B Konmenmmm 2 w/wim B Konnemuwu 3, BbIIe.
[penycmarpuBaemblii Konuenmuelt 3 ycKOpeHHBIH W MPUHYIUTENBbHBIA Mepexof (GaKkTHYECKH MO3BOJIUT
NOOWUTHCSl 3HAYMTENBHOW HKOHOMHUH IO IyOnHMpyeMbIM SKCIUTyaTallMOHHBIM pacxoiaM IO Iepenaue,
IIOCKOJIBKY MOJKHO OyZAeT CKOpee OTKIIIOYMTH aHAJIOTOBBIC YCIYI'M W/WIM W3MEHHUTh MX KOHQUIYpaIuio C
yYeTOM IHeNieil KOMMEpYEeCKOTO W/HIM YHUBEPCAIBHOTO OOCIYKMBaHHA. YpaBIsIeMbIA/IPUHYAUTEILHBINR
MOJXOA CIOCOOCTBOBAN OBl TMOSIBICHHIO NPEHMYILECTB 3KOHOMHH, OOYCIIOBICHHOM pocToM MaciuTada,
HauOoJiee SBHBIM M3 KOTODPBIX SIBISCTCS CHMKEGHHE 3arpar Omaromapst Oosee IIUPOKOMY PHIHOYHOMY
MIPOHUKHOBEHHIO.

BaxxHo, 4TOOBI BCE 3aMHTEPECOBAHHBIC CTOPOHBI MOHUMAIH M TOJICPKUBATH TOIXOMASIIYIO CTPATETHIO,
COBITAJAIONIYIO C HAI[MOHAIBHBIMH 33aJ]a9aMi SKOHOMUYECKOTO POCTa, YHUBEPCAIHHOTO OOCITYKUBaHUS H, B
KOHEYHOM CUETe, CO3/IaHus HHPOPMAIIMOHHOTO O0IIeCTRa.

Janee pekoMeHayeTcs, 9TOOBI PEeryISTOPHBIN OpraH Ha CaMOM BBICOKOM YPOBHE, HACKOJIBKO 3TO BO3MOXHO
B paMKax [aHHOW aJMUHUCTPALUH, MPUHSUT CTPATETMUYECKOE PEIICHHE OTHOCHUTENIBHO pPa3BEePThIBAHUS
u(GpPOBOTO paHOBEIAaHUSA ¢ OOBIBICHUEM JaThl Halla ITepexoa. ITO 00ECIIeUUT JOCTATOTHO BPEMEHH IS
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PEATMCTUYHOTO ¥ BCEOOBEMIIIONICTO IJIAHUPOBAHUSA, B KOTOPOM YYHTHIBAIIMCH OBl PE3yJbTaThl |
TIOCJICACTBHA, CBA3aHHBIC C (1)I/IHaHCI/IpOBaHI/IeM, KaIpOBbIM o6ecnequHeM, HaBBbIKaMH, TEXHOJIOTHEH U T. .
Takoe peimieHHE TOHKHO OOYCIOBHTH CTaHIAPTHI, BHIOpAHHBIC JJIS MOJIYJSIUM H300paKCHHUS U 3BYKA,
KOJMPOBaHHUS KAaHAJIOB W Iepemadd. IJTo craHeT A((EeKTHBHBIM HHCTPYMEHTOM BHeApeHHs nu(poBoOro
paJlMoBeIIaHus B )KeaaeMble Cpoku. KpoMe Toro, Takoil peryiasiTOpHbIA OpTraH T0JKEH BBECTH MOPATOpUd HA
JATBHEHUIITYIO BRIAYY JIUIeH3UH Ha aHanoroBoe DTTV panuoseranue u oObSIBUII 3apaHee yCTAHOBICHHYIO
JaTy €ro OTKIIOYCHUSI.

ITocne Toro kak yciayru DTTV craHyT MOBCEMECTHO JOCTYNHBIMU U CTaHET MpeaaraThCs
MIPUBJICKATEIIbHBIA KOHTCHT, aHAJIOTOBBIE YCIIYTH CJIEIYET IIOCTEIICHHO COKPAIlaTh, MOOYX1as moTpeduTenei
nepexoauTh Ha U poBoe Beranue. [1o kpaitHel Mepe cienyer OObSIBUTh TOUHYIO JIATy Hayalla BHEJPCHUS
TaKOTO BEIaHUs. 3aTeM aHAJIOTOBOE PaJMOBEIaHUE MOXHO MPEKPaTHTb, MOCJE TOTO KakK OYIeT 3aBepIIeH
MIEPEXOTHBIA TIEpHOJT OJHOBPEMEHHOTO BeIIaHMs, KOTOPBIA JKeJIaTelbHO JOJDKEH COBNAAaTh C IIaHAMHU
KanUTaIbHON 3aMEHBI CYHIECTBYIONIMX AaHAJOTOBBIX MEPENaTYMKOB U KOTOPBIM MTOMDKEH IPEeIOCTaBUTH
MOTPEOUTENSIM OCTATOYHO BPEMEHH ISl TOTO, YTOOBI MTPUCIIOCOOUTHCS K HOBBIM TEXHOJIOTHSAM Y ce0s JoMa.

MOXXHO PaccMOTPETh BO3MOMKHOCTEH TIPEIOCTABICHHUS OTPAHWYCHHBIX TOCYNAPCTBEHHBIX CYOCHIWi s
pPUOOPETCHUST OCHOBHBIX HU(GPOBBIX TB NPHEMHHMKOB WM MPUCTABOK, KOTOPHIE MOTYT OOCCIICUUBATH
noctyn k DTTV.

4 Iepexox na DTTV

udpoBoe paguoBelaHie MPUBHOCUT CYIIICCTBEHHBIC M3MEHEHHUS KaK B ICTIOYKY PaJMOBEIIAHUSA, TaK U B
COCTaB 3aMHTEPECOBAHHBIX CTOPOH M UX OTHOIICHHUS, JIJISl TOTO YTOOKI CJICNIaTh UX ()YHKITMOHAIEHBIMU.

HammonanpHOE 3aKOHOAATENHCTBO JIOJDKHO OBITH aJaITHPOBAHO HA JOCTATOYHO paHHEM dTame, AN TOro
YTOOBl YIOBIETBOPATH TPEOOBaHMSAM Tiepexoia Ha [U(POBOE paauOBeNIaHWe, BKIOYass KOHTEHT,
NPOM3BOCTBO, MYJIbTUILUIEKCUPOBAHUE, PACTIPEICICHUE U JIOCTABKY JI0 HACEICHUS U IOTPeOUTEIeH.

Taxoke MOIKHBI OBITH MPOIMCAHBI MpaBa COOCTBEHHOCTH, (PMHAHCUPOBAHHE, JTUIEH3UPOBAHNE KOHTEHTA U
XapaKTep UCIOJB30BAHMS CIIEKTPa, BOIIPOCH! YIIPABICHUS 1 OM3HEca.

OO0mas HalnMoHaNbHAs CTpaTerus nepexoja Ha paauoBemanue DTTV nomkna ObITh pa3paboTaHa u
onoOpeHa Ha caMOM BBICOKOM, HAaCKOJBKO 3TO BO3MOXKHO, YpoBHE. llemouka paguoBelaHus SBISETCS
CJIOKHOM W JJTHHHOM, TIOATOMY OYEHb BKHBIM sIBIIsieTCs 3P (PEeKTHBHOE COTPYTHHYECTBO BCEX YUYACTHUKOB.

COOTBGTCTBYIOHII/IM KOMIICTCHTHBIM OPraHoOM BJIaCTHU JOJIXKHa OBITH Ha3HauYeHa HallMOHAJIbHAasA IICJICBas
rpynmna i paCCMOTPCHUA U NIPCACTABICHUS peKOMCHI[aLII/II\/'I OTHOCHUTCJIbHO NPaBUIIBHOT'O BI)I60pa B HOBBIX
AOBOJIBHO CJIOKHBIX YCIIOBUSX I_II/I(l)pOBOFO paaAnuoOBCIIAHNA.

[TnanupoBatk clienyer 3apaHee U MoJApoOHO.

HaznaubTe MeHemkepa(oB) MO KadecTBY OOCITY>KMBaHHS W OXBara, Ui TOTO YTOOBI YIEIUTh OCOOCHHOE
BHHMAaHHE BOIIPOCaM KadecTBa.

Hakonen, 4ro He MeHee Ba)KHO, KJIIOYEBHIMH (aKTOpaMH YCIEUNIHOTO Tiepexoma Ha mudpoBoe
paAMoBeIIaHne SBISAIOTCS MPEUIOKEHNE MPUBIEKATENIBHOTO M Pa3sHOOOPA3HOrO KOHTEHTA M HaJEeKHBIN
MpUeM.

Crparerus mepexojia ¢ aHAIOTOBOTO Ha mudpoBoe HazemMHoe TB cocTOUT M3 Tpex 3TamoB W OCHOBBIBAETCS
Ha CJICIYIONTUX JIEMEHTaX:

. pa3BepThiBaHNe HOBBIX ceTeit DTTV, nucrmons3yronmx cBOOOIHBIC YaCTOTHI; H
. HaJIM4Me OpraHu3aluii, TOTOBBIX U CIOCOOHBIX B KpaTKHE CPOKH pa3BEepHYTh HHQPACTPYKTYPY
DTTV.

Takoif moaAX0x rapaHTHPYET, YTO B KPATKOCPOUHOI MEPCIIEKTHBE CYIIECTBYIONINE BEIIAaTeIbHbIC TIEPEeaadn 1
MpHUeM MOTPEOUTESIMA B aHAIOTOBOM (hopmare He OyAyT UCHBITHIBATH OTPUIATENBHOTO BIUSHUS, U YTO
OyzeT mepuoA OTHOBPEMEHHOI'O BEI[aHMs, B TEUEHHE KOTOPOTO MporpamMMmbl OyIyT IepenaBaTbcs U B
aHAIIOTOBOM, U B IU(POBOM (opmarte.
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JeiicTByIoIee HAIIMOHAIEHOE 3aKOHOJATEIBCTBO JOJDKHO OBITH JOIMOIHEHO TAKKUM 00pa3oM, YTOOBI MOXKHO
OBLIO OCYILECTRIIATH COOTBETCTBYIOIICE JTUIICH3UPOBaHKUE ITU(GPOBBIX Ha3eMHBIX ceTeil. C 3TOH LEeNbI0 MOTYT
MIPUMEHSTHCS CICAYIONUE TPEITOKCHUS:

Ilepeoiit 3man: e6edenue yUPPOSvIX HAZEMHBIX ME1CGUUOHHBIX NEpeday

JeiicTBytomye mpaBuia JODKHBI OBITh IEPECMOTPEHBI, C TEM YTOOBI OTPA3UTh B HUX IOCIIEACTBHS
IUQPPOBBIX HA3EMHBIX PaJIUOBEIIATENFHBIX MIepeIay.

HperamaeTCH BbIJada JII/ILI€H3I/Iﬁ Ha aHaJIO'OBOC BCIIAHUC.

,HGI\/'ICTBYIOH_II/IM paauoOBCIIATCIIbHBIM KOMITAHUAM CJICAYCT PaspCllvuThb MPOAOJIKaTh BCIIAHUEC B
aHaJI0TOBOM (bopMaTe A0 AaThl NPCKPALICHUA AaHAJIOTOBOT'O PAAXNOBCIIAHU.

JleficTByIOIMM pafMOBEIIATENbHBIM KOMIAHUSAM CJIEAYeT BBIJCNUTh OTAENbHbIE YaCTOTHBIE
KaHaJIbl Ul OZHOBPEMEHHOTO BellaHus B uu¢ppoBoM (opmare, mpu 3TOM HeOIaronpUsTHBIH
taxTop OyZeT 3aK/I04YaThCs B YABOCHUH 3aTpaT Ha Nepeaady Uil paJuoBeIlaTeIbHbIX KOMIIAaHHUH.

OTnenbHbIC KaHAIBI JOJDKHBI PE3EPBUPOBATHCS IS HOBBIX CIYX0, Takux Kak mozasmwkHoe DTTV
panuoBelanue.

CrnenyeT NpeNjIokKHUTh BBICKA3bIBATh 3aWHTEPECOBAHHOCTH/HAMPABIATH MUChbMAa O HAMEPCHHUSX B
OTHOIIEHUU DOKCIUTyaTaruy KoMMepueckux ceteit DTTV. Takoe mnpemtoxenue Oynaer
myOJIMKOBAaTbCS Ha OCHOBE 3apaHee OIpPEAeIEHHOTO0 KOJUYEeCTBA YACTOTHBIX KaHAJIOB M
COOTBETCTBYIOIIUX MYJBTUILICKCOB, IPUCBAMBAEMBIX B PAMKAX COOTBETCTBYIOIICH TUIIEH3UH.

JlviieH3un Ha WUCIOJIL30BAaHME YAaCTOTHBIX KaHalloB B KoMMepueckux cersx DTTV noikHbI
BBIZIaBaThCA 3a IaTy. [loTeHlIUanbHBIE KOMMEPUYECKHE paJAHOBEIIATEIbHbICE KOMIAHUHU OJIKHBI
OBITH OQUIMATHFHO MPOUH(OPMHUPOBAHBI O MPEIYCMATPUBAEMOM T'OJJOBOM JIMIIEH3HOHHOM cOope 3a
YaCTOTHBIN KaHaJ.

C Tex paauoBeIlaTEeNbHBIX KOMIIAHHMH, KOTOphIe OyAyT BeCTH LU(POBOE BeIlaHHE OECIUIaTHO M
COBMECTHO HCIIOJNB30BaTh YacTOTY/(TBI) C JPYTHMH PaJAMOBEINATEIbHBIMH  KOMITAHHSIMH,
JIMIIEH3UOHHBIE COOPHI B3UMAThCSI HE Oy TYT.

3asgBKM, IOCTYNHMBIIME TIOCIE TPEIJIOKEHHsS BBICKA3bIBaTh 3aWHTEPECOBAHHOCTD, JTOJDKHBI

Al

oTOHpaThCs Ha "KOHKYpPCHOM" OCHOBE.

HGHTQHLHOCTL OIepaTopoOB MYJIBTHUIUICKCOB U cereit nepeaayu AOJDKHa HNOAYUHATHCA TEM IKE
ImpaBujiaM, KOTOPBIC IIPUMEHAIOTCA K CETAM DJICKTPOCBA3H.

Ha maganpHOM 3Tarie I_II/I(l)pOBOFO paauoBCUlaHud CICAYCT TIIATCIIBHO KOHTPOJUPOBATH BOIIPOCHI,
CBA3aHHBIC C ITIOKPBITUEM, KAYECTBOM IIpHEMA U IIOMEXaMU.

CrnenyeT co3farh Ipymiy "3aMHTEPECOBaHHBIX CTOPOH" ISl KOOPJAMHALIMY TpoIiecca mepexoa.

Crnenyer U3y4uTh JOTOBOPEHHOCTH O COBMECTHOM HCIIOJIb30BAHUU UH(PPACTPYKTYPHI C ydacTHEM
OIIepaToOpOB, BXOASIIUX B LENOYKY paAHOBEIIAHUS.

Jlunen3un Ha 4YacTOThI JOJDKHBI BbIJABAThCS KOMMepdeckuMu cersmu DTTV npu ycnosum
o0ecrieueHus MOKPBITUS BCEH TEPPUTOPHU CTPAHBI B YCTAHOBICHHBIE CPOKH.

Bmopoit sman: Ilepuood oonospemennozo eewianus

Jns  Tenespureneid creayeT YCTaHOBUTh JaTy Hadajla OJHOBPEMEHHOro BemaHus. Jlis
paauoBeIaTeIbHBIX KOMIAHUN IEPHO]] OJJHOBPEMEHHOT'O BEIIaHUA CBSI3aH C ABOMHBIMU 3aTpaTaMu,
CJIeIOBATENBHO CIIEyeT MPUHATh pasyMHBIE MEPHI IUIsl COKPAIEHHUS MPOIOIKUTEILHOCTH 3TOTO
nepruoa.

I'ocymapcTBEHHBIM paauOBEIIATENBHBIM KOMIIAHUAM CIIEAYyEeT PEKOMEHAOBaTh COCTaBUTH IIIaH
nepexoza Ha nudposoe Bemanue. C paanoBenaTeIbHBIMU KOMIIAHUAME CIIELyeT OOCYAUTh BOIIPOC
0 TOM, Ha Kakoi CPOK yCTaHOBHUTH JATy, C KOTOPOH BCE TPaHCIMPYIOLIHECS B HACTOALIEE BpeMs
OecruiaTHBIE aHAJOTOBBIC paJHOBEIIATElbHBIE Mepedadn OynyT Takke IOOCTYNHBI B (opme
IUQPOBHIX Hepenay.

YcraHOBNICHHBIE OOLICHAIIMOHANBHBIC BEMATelbHBIC Iepeladdl JOJDKHBI IepeaBaThCsl C
00s13aTeTbCTBOM  "JOJDKHO OBITH  JIOCTaBIEHO" Ha JOCTYHmHOW ruiaTdopme/(ax) TUGpPOBOro
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HazeMHoro TB pagwoBemanns, HO OecrulaTHO ISl TOCYJApCTBEHHBIX PaHOBENIaTEIbHBIX
KOMIIaHUH.

Tpemuit sman: Ilpexpauienue ananozoeozo eéewyanusn (ACO)
Crnenyet yCTaHOBUTH JIaTy NPEKPAICHUS aHAJIOTOBOTO PAaUOBEIIaHus (HE ITO3XKE YeM ...).

Ha nmannoM stame cnenyeT OTKIIOYUTH BCE aHAJOTOBBIE HA3€MHBIE paJuoOBeIlaTeNbHble nepeaayu. 1o naTel
MPEeKpaIlleHUs] aHAJIOTOBOTO BEIIaHUsl BCE JIEUCTBYIOUIME paJMOBeIIaTe/IbHble KOMIIAHUM JOJIKHBI MEeperTu
Ha nU(PoBYIO TIATHOPMY, a B JOMOXO3AHUCTBAX JOJDKHBI UMEThcs 100 1udposbie TB npueMHuku amis
MpHeMa CHTHAJIOB HA3eMHOTO BEIaHUs, JTUOO0 NU(POBBIC HA3EMHBIC TEICBU3UOHHBIC TPUCTABKH, NAIOIINC
BO3MOKHOCTh IpUEMa Ha TpaaulMoHHbIe aHanoroBele TB npuemuuku. Jlata ACO nomkHa onpeneisThes Ha
OCHOBE TOr0, KaKOW BapuaHT Mepexoia BhIOCPYT paauoBelIaTeIbHbIE KOMIIAHUH/PETYJISTOPHBIC OPraHbI,
a TaKKe Ha OCHOBe 0OIIel peakuy pblHKa Ha BHeapenue DTTV.

Bo3zmoscnuvie mepvl npasumenvcmea, HanpaeieHHbvle HA o0becneueHue HAcCeNeHUA NPUEMHUKAMU
DTTV/menesusuonnvimu npucmagrkamu

B Tom dro kacaercs obecneduenus Hacenenus npuemankamMu DTTV, rocymapcTBoM MOTYT OBITh TTPHHSITHI
CJIEYIOIINE MEPHI:

1 Briaua HaceneHuro u3 penepaabHOrO WM MECTHOTO OFOJKETA TOJNTOCPOYHBIX (Ha ToJ] Win Oolee)
LIEJIEBBIX OCCIPOLIEHTHBIX WM HHU3KOIMPOIEHTHBIX KPEAUTOB Ha NPUOOPETEHHE NPUSMHHUKOB
DTTV.

2 [IpenocraBnenne rocy1apCTBEHHBIX TapaHTHI YaCTHBIM OaHKaM JUIS BBIAAYHM HACEIICHHIO IEJIEBBIX

KpeIuTOB Ha puoOpeTeHne npueMHukoB DTTV.

3 JIroboMy IOMOXO3SIMCTBY C HU3KMM YPOBHEM IOXOJOB MOJKET OBITh IPEAOCTABICH Baydyep Ha
(uKCHpOBaHHYIO CyMMY WK cyOcunus 1s npuodpetenust STB unu nudposoro TB npuemHuKa.

5 ILnargopmer DTTV u ceru

5.1 OcHOBHBbIE BCTYNIMTEJIbHbIE 3aMeYaHusl

(Pamno)ciayx0b1 HazemMHOro nugppoBoro 3BykoBoro pazauonerianus (TDAB) u cioyxObl TOIBHKHOMN
panuocsszu (UMTS) we Bkitouatotcst B monsitue DTTV u moaTomy B 3TOH ri1aBe He paccMaTpHUBAIOTCSL.

[Ipu mmaHMpoBaHWM UM(POBOTO HA3EMHOTO TEJIEBHIECHUS [OJDKEH OBITh HaiileT cOaraHCHPOBAaHHBIN
KOMIIDOMHCC  MEXIy  MPOIMYCKHOW  CIIOCOOHOCTBIO  MYJBTHUIUIEKCA, KAdeCTBOM  IOKPBITHS U
XapaKTePUCTUKaMU u3NydeHus. [IpomyckHas CIOCOOHOCTh MYJIBTHILUICKCA caMa IO ceOe MpencTaBisieT
0O0JIBIIION WHTEPEC IS Ka4eCcTBa 00CITY)KUBaHUS (MCKaKEHUS H300pKEHUS, TOCTOPOHHKE IITYMBI U T. 11.).

CooTHomIeHNEe MEXIy YHCTOW CKOPOCTBIO Tepeladyd JaHHBIX MYJNbTHUIUIEKCA ¥ YHCIOM  YCIHYT,
IepeaaBacMbIX B MyJIBTUIUIEKCE, OTIpeesieTcs CKOPOCThIO Nepeiadn JaHHbIX Mpu TB mporpamme.

KadecTBO MOKPHBITHSI SBISIETCS BXKHBIM IS OMPEICIICHUS TOTO, CKOJIBKO YeTOBEK MOTYT MOJIyYarh YCIyTy
(ucmomp3yeTcs Takke adbTePHATUBHBINA TepMHUH "oxBaT HaceneHUs"). OHO ompenensIeTcss Kak BEPOATHOCTh
IMMOJIYYCHUS IMOJIC3HOI0 CUTHAJIa B JaHHOM MECTC IIPU HAJIMYWU IIyMa U IIOMEX.

Mer unu noydyaem curaai TB mporpamMmbl Ha HallleM dKpaHe, WK ke He MOJIy4aeM ero BOBCe — OOJIbIIE HE
CYIIECTBYET KaKOH-TMOO BO3MOXKHOCTH sl "TIOCTETIEHHOTO YXYAIIEHUS" KadecTBa NPUHUMAEMOTO
M300paKEeHUS, YTO MPHUCYIIE aHAIOTroBOMY 1B Bemanmuro.

Bce mecra, rie obecrieunBaeTcs BEPOSITHOCTh pUeMa HEOOXOMMOT0 KaueCTBa, 00pPa3yloT 30HY MOKPBITHSL.
XapakTepUCTHKK W3ITYy4CHHs MepeaTdrka CBA3aHbl ¢ 3aTpaTaMu Ha mepeaady. MOIHOCTh MepeaaTunka u
XapaKTEPUCTUKN aHTEHHBI JIMOO OTHENBHOW Tepenaromnieii craHmuu, Jmbo omHodactoTHOW cetnm (OUC)
OTIPEENSIOT HANPSHKEHHOCTH ITOJIs, CO3/IaBaeMYI0 JUIS IIpUeMa B JaHHOM MECTOIOJIOKESHUH.

Breibop MexIy KadecTBOM OOCTYXKMBaHHs, YHCIOM NOTEHLUMAIBHBIX TeNe3puTeNell W 3aTparaMu Ha
nepeaady caMm 1o cebe SBISETCA O4Y€Hb CIOXHBIM, IOCKOJIBKY HEOOXOAMMO YYUTHIBATH MHOKECTBO
MPOTHBOPEYAIINX KOMITOHEHTOB. CyIIECTBYIONIHIA BBIOOP OorpaHiueH ()yHKIMOHATBHBIMHU, PETYISTOPHBIMU
U TEXHUYECKUMU PUYUHAMU.
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Jns Kaxzmoro Tuma yciayr HaWICHHBIH KOMIIPOMHCC MOXKET OBITh DPa3IMYHBIM, NPUBOAS K Ppa3HBIM
XapaKTepUCTUKaM M3IIyYeHHUs, pPa3HOMY BBIOOpY, KacalolemMycss BBIOOPKH, C)XaTHfA, MOXAYJIALUH U
NEPEAAOIINX CUCTEM, PA3HOMY KOJIMYECTBY MEPEJAIOIUX CTAHIUN U PA3HOMY YHCIIy MYJIBTUILIEKCOB.

Pezynamopnasn cpeoa

K ympaBneHunto uCmonp30BaHuEM YacTOT Bce B OOJBIIEH CTENIEHN MOKET MPUMEHSATHCSA PHIHOYHBIN TOIXO.
JlaHHBIA TTOAXOA MOXKET TPUBECTH K YMEHBIICHHUIO CIEKTpa, MOCTYIHOTO IS PaAWOBEIAHUSA, YTO
MOTCHIIMAIEHO MOKET BBI3BATH MOBBIIICHUE YPOBHS MTOMEX.

COOTBeTCTBYIOH_[I/IC YaCTOTHBIC I1JTaHbI JOJIDKHBI npeaoCTaBIATh BO3MOXKHOCTB BHCAPCHUA
paZ[HOBeH_IaTeJIBHOﬁ nepeaavu ¢ YCTaHOBJICHHBIMHA XapPaKTCPUCTUKAMU, TAK 4TOOBI HE CO31aBaJIOCh IIOMEX, B
PE3YIBTATE YCTO BO3MOXKHBI USMCHCHUSA, ITPU YCIIOBUHU NOTOBOPEHHOCTU C 3aMHTCPECOBAHHBIMU COCCIHUMU
CTpaHaMHU.

[epexmmouenne Ha uppoBoit pexxum (DSO) — 3TO HAMOHANBHBIN MPOIIECC MEePexXo/la OT aHAIOTOBOTO K
uuppoBomy TenepuneHuto. ['ocynapctBam — Unenam Epomneiickoro coro3a (EC) pexkomeHmoBaHO
OTKJTIOYHTH aHaiorooe TeneBumeHue 1m0 2012 roga. BeICBOOOXKIEHHBIN CITEKTp OyAeT MCHOIB30BaThCS, B
MIEPBYIO OuYepelb, Ul YCIyr HU(GPOBOTO TEIEBHIEHUS, KOTOpPHIE MPEXAE MepeaaBaluCh B aHAIOTOBOM
¢dopmare. Kpome HOBBIX yCIIyT, KaK paJnOBELIaTeNIbHOIO, TAK U HE PaJUOBEIIaTeNFHOTO Xapakrepa, OyayT
JUIIEH3UPOBATHCS YCIYTH B OCTABIICHCS YaCTH CIIEKTPa, MOyYnBIIel Ha3BaHue "(poBoi nuBuaeHN".

Hugpoeoii ousuoeno

B ocHOBHOM 1HPOBON AUBUACH TOHUMAETCS KaK CIICKTpP, KOTOPHIH CTaJI JOCTYIIEH B JOIOJHEHHUE K TOU
YacTU CIHEKTpa, KoTopas TpebyeTcs Ul MPEeAOCTaBIEHUS YCIyr aHAJOTOBOTO TEJIEBUICHHS B HHU(PpPOBOM
thopmare.

udpoBoit AMBUAECHA MOXXET MCIIOIb30BATHCS A PAJAMOBELIATENBHBIX YCIYr, TaKUX Kak LU(PpoBOE
Ha3eMHOE TEJEeBHIEHUE C aHTEHHAMH, YCTAaHOBJIEHHBIMU Ha KpBIIIaX JOMOB, MPHHUMAaeMOe BHYTPH U BHE
nomerieHnit, MmoobunsHoe TB, HDTV u yciyru uHTepakTHBHOTO TeneBuaeHus. OHAKO YCIyTH HOABHKHON
PaAMOCBSI3U TaKKe MOTYT OBITh pealln30BaHbl B BepxHel yactu nuanaszona V YBU (790-862 MI '), kpome
TOT0, HEKOTOPBIM MAaJOMOIIHBIM NPHJIOKEHUAM, B 3aBHCHMOCTH OT YaCTOTHOTO IUIaHA Ka)XIOH CTpPaHBI,
MOJKET OBITh MTO3BOJICHO MCIIONB30BATh TaK Ha3bIBaeMble ""CBOOOIHBIC YUACTKH" B PallOYacTOTHOM CIEKTpe
Ha OCHOBE TOT0, YTO He OYIyT CO34aBaThCs MOMEXH, M He OyIeT TpeOOBaThCs 3aliTa OT IIOMEX.

10 wmromst 2009 roma EBporreickas KOMHCCHS OITyOJWKOBajia ISl KOHCYJIBTAllHA C OOIIECTBEHHOCTHIO,
KoTopas npomiaurcs 10 4 ceHtsops 2009 roaa, mokymeHT "lIpeobpazosanue yupposvix 03modicHOCmeEl 6
coyuanbHvle npeuMyujecmea u IKoHomudeckuii pocm 6 Egepone", KoTopelii Haxoautces B Ilpunoxenun 6
Hactosmemy Otuery. Llenpro KOHCynmpTanmidi sSBIsieTcss cOOp MHEHHH BCeX 3aMHTEPECOBAHHBIX CTOPOH TIO
UCTIOJIb30BAHUIO HU(POBOTO TUBUACHAA PaJAMOYAaCTOTHOTO CIEKTPa, MOJIYYEHHOTO IpH TIepexojie OT
aHajoroBoro K wmudpoBoMy HazemHomy Tenesuaeuto (DTTV). Komuccus cobupaercs o0g00puTh
cooOmeHre o 1MPPOBOM AWBHIACHAE, BKIOYas O(QUIIMAIBHOE TPENJIOKEHWE JUIS BHECEHUS B
crparermdeckuii wan EC, xortopelii Oymer mpemcraBieH EBpormefickoMy mapiamMeHTy W EBpormefickoMmy
coBety oceHblo 2009 rona. Komuccus Takxke omnpeaensieT ABE CPOUYHBIE MEpHI I OOJerdeHus mpouecca
IpenocTaBieHus B KpaTdaimme cpoku YBY-nmnanazona 790-862 Ml ("muanazon 800 MI'"), B pamkax
COTJIaCOBAaHHOW TEXHUYECKOW CTPYKTYPHI Ha HEUTPaIhbHOW OCHOBE B OTHOIIEHHUH TEXHOJIOTHH U ycryT. OqHa
M3 TIPUOPUTETHBIX 3a/lad COCTOUT B COBEPIICHCTBOBAHWHU OIbBITa MOTpeOuTENeil myTeM oOecredeHus
CTaHAApPTOB BBICOKOTO KadecTBa ais npuemHukoB DTTV B EBpome, obecnieueHuss HaaW4yusi CTaHIAPTOB
C)KaTUsl YCTAaHOBIIEHHONW MHHHMManbHOH 3¢ddexTuBHOCTH (Kak MuHUMYM MPEG-4) ams BceXx mprHeMHUKOB
DTTV, npomaBaemsix mocie 1 stHBaps 2012 roma, a Takke IIyTeM YCTAHOBJICHHUS CTaHIAPTOB IS
IIOMEX0YCTOMYUBOCTH prueMHUKOB DTTV.

Hns ycnyr 1udpoBOro Ha3eMHOrO TENEBUACHHUS, KaK TOJBKO OHH OyAyT BHEOPEHBI, NPU H3MEHEHUHU
TpeOOBaHUH K OOCIIy’KMBaHMIO, BO3MOXKHO, IIOTpeOyeTcs M3MEHHUTh XapakTEPUCTUKH CTaHLUU.
B 3aBucuMocTH oT TpebyeMbIX U3MEHEHUH U XapaKTEePUCTHUK CTaHIIMH, BO3MOXKHO, MOTPeOyeTCs] U3MEHUTh
[Inan, npy ycIoBHH COTJIACUS COCEAHMX CTPaH.

W3menenus B Nnepeaarnmux CTaHIUAX MOT'YT KOCHYTBCA:
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° XAPAKTCPUCTHUK HU3ITYUCHUA NI JOCTUKCHUA JIYUIICTO IMOKPBITHSA,

. pasnnuHbix KoH(purypamuii cuctem DTTV nmns moctwkeHuss MO0 JIydIIero MOKPBITHS, JHOO
0OJIbIIIEH TIPOITYCKHOM CITOCOOHOCTH;

. MPUMEHEHUs YIy4IIEeHHBIX KOJUPYIOMIHUX YCTPOMCTB, ymydineHHOW cuctemsl cxatusi (MPEG-4),
YCTaHOBKM JOTOJHUTEIBHBIX MYJIBTUIUICKCOB MM MHBIX CHUCTeM, a B Oyxymem Oosee
COBEPIIICHHBIX CHCTEM, C TEM YTOOBI 00€CIeYUTh OOJBIIYI0 MPOITYCKHYIO CIIOCOOHOCTH WIIH
JYYIIYIO 30HY MOKPBITUS; 1

. NPUMEHEHUS] JONOJHUTENbHBIX IEpPEeJarolliX KOMIUIEKCOB, IUISI TOTO YTOOBl YJIyYIIUTh HIIH
PaCILIMPUTD ITOKPBITHE.

OOcyxmaeTcsi BONPOC O pa3leieHuu auana3oHoB IV um V jmnsg pasHeIX BupoB ycayr (nudpoBoro
TEJNEBHUJICHUS JUIA KPYIHOW 30HBI TOKPBITHS, MOoOWIbHOro TB m MoOmimbHO# pamuocsszu). Co3manue
TTOATMAIIa30HOB CHIDKAET €MKOCTh CIIEKTpa I MH(PPOBOTO TEICBU3HMOHHOTO PAJMOBEIIAHUSI U TMOTPeOyeT
nepecmotpa [lmana mis mmdposoro teneBumeHus. [loTepu eMKOCTH CIEKTpa OTPAHUYHMBAOT OyayIliee
pa3BHUTHE, U MOTYT MOTPEOOBATHCS N3MEHEHUS B CETSAX CYIIECTBYIOIINX YCIIYT.

OTH U3MEHEHUS MOT'YT BKIIIOYATh:
° HN3MCHCHUC YACTOTHI B PE3YJIbTATC U3MCHCHUS I1JIaHA,

. ucnons3oBanre cucreMbl DTTV ¢ Gonbiieil mpomyckHO CrOCOOHOCTHIO, YIYUIIEHHOW CHCTEMBI
cxatust (MPEG-4) unu, B Oyaymem, 6osiee ycOBEpIIEHCTBOBAaHHOM CHCTEMBI, Takoil kak DVB-T2,
C TeM YTOOBI KOMIIEHCUPOBATh IOTEPH B CKOPOCTH MIE€PEAaYn JaHHBIX; U

° HU3MCHCHUC XAPAKTCPUCTUK U3ITYUYCHUA U YCTAHOBKY JOIOJHHUTCIBHBIX NEPCAAIOMINX KOMILJICKCOB,
JJIsA TOI'O YTOOBI KOMIICHCUPOBATh NOTCPU B TIOKPBITUU.

Brenpenune ycmyr MOOWIIEHOHM CBSI3M B YacTH AWAa30HOB [V m V MOXKET IpHUBOIUTE K MTOMEXaM CITykOam
U POBOTO paUOBEIIAHUS.

MaomoInHbie PUIIOKEHUS, KOTOPhIEe MOTYT HCIOJB30BaThCS B TaK HAa3bIBAEMBIX "CBOOOJHBIX y4acTKax'
CIIeKTpa MPH YCIOBWH, YTO OHU He OyayT co3maBaTh MOMEX M He OyayT TpeOOBaTh 3amIUTHI OT IMOMEX, HE
OyIyT OKa3bIBaTh HEMOCPEICTBCHHOTO BIUSHUS Ha YCIYTH IUGPOBOTO HA3EMHOTO TEICBUACHHS, IPHU
YCIIOBUH, YTO Ha MPAKTHKE MOXKHO OyJIeT TapaHTUPOBATh OTCYTCTBUE MIOMEX MPH JFOOBIX 00CTOSTEIHCTBAX.

Cemu

H3MmeHeHus B ceTsax I_II/I(l)pOBOFO HA3€MHOT'O TCICBUACHUS MOTYT OBITH H606XO,I[I/IMI>I H3-3a BHCAPCHHS HOBBIX
YCIyr, pEryjisaTOpHBIX 00s13aTeIIbCTB MIIM M3MEHEHHUS TEXHOJIOTHHU. HeKOTOpBIC TaKHC U3MCHCHUS ABJIIOTCA
AOPOroCTOAIIMMU, B TO BPEMS KaK APYTHUC MOTYT OBITH HC3HAYUTCIIBHBIMUA, €CJIIN HOTpe6yIOTC$I YaCTUYHBIC
HN3MCHCHUA O60py,Z[OBaHI/I$I. BonbpmuHCTBO H3MEHEHMM MOT'YT OKa3bIBaTh BOB,HefICTBPIe Ha 30HY NOKPBITHL.

Xapakmepucmuxu uznyuenus

I[OJ'I)KHBI OBITh OMMpE€ACJICHBI YaCToTa W MaKCHUMaJIbHO HU3JlydyaeMasd MOMIIHOCTh Ha HECYHIYIO.
XapaKTepI/ICTI/IKI/I AHTCHHBI 3aBHCAT OT 4aCTOThI. CJIGI[OBaTeIILHO, 30Ha IMOKPLITHA, CO3aaBacMast OI[HOﬁ U TOH
XKE CTaH]_II/ICI\/'I, HO IIpH HUCIIOJIB30BAHNHU PA3HBIX YAaCTOT II€peaadn, MOKET OBITH paSHOI‘/'I. Bo6musu nepeaaronmx
KOMIIJICKCOB MOTYT BO3HUKATbh HpO6J’I€MLI C IOKPBITUCM, BBI3BAHHBIC "Hy.]'ISIMI/I" B AuarpamMme
HaIrpaBJICHHOCTHU aHTCHHBI B BepTHKaﬂBHOﬁ IIJIOCKOCTH.

Cucmembul nepeoauu u cycamus

B 3aBHCHMMOCTH OT KOMIIPOMHCCHOT'O DPEHICHUs Uil KOHKPETHOH YCIyTH, MOXeT OBITh BHIOpaH BapHaHT,
KOTOPBIM TO3BOJIUT MOJIYYUTh OTHOCHTEIHHO OOJBINYIO MPOIYCKHYIO CIIOCOOHOCTh MYJIBTHILICKCA, HO U
OOJBITYIO TPeOYyEeMYIO HAMPSHKEHHOCTH TMOJIA. AJIBTEPHATUBHBIM PEIICHHEM MOXKET OBITH BBIOOP B MOJIB3Y
HA/I)KHOTO BapHaHTa ¢ OTHOCHUTEIBHO HEOONBIION TpeOyeMol HalpsbKEHHOCTBIO TOJSI, HO MPUBOJISIINI K
OoJiee OrpaHUYEHHON MPOITYCKHOM CIOCOOHOCTH MYJIbTHUILIEKCA.

Co BpeMeHeM KauyeCTBO KOOUPYIOLIMX YCTPOHCTB CHCTEMBI CXKATUS TOBBIIACTCS, ITOKAa TEXHOJOTHS He
craner orpaboraHHOli. Bonee 3ddexkTHBHOrO HCMOIB30BaHUS MPOMYCKHOW CIIOCOOHOCTH MYJBTHUILIEKCA
MOKHO JOCTHYb C MOMOLIbI0 OOHOBJICHHUS MPOTPAMMHOTO OOECIeUeHUs] KOIUPYIOIIETO YCTPOWCTBA MU
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4acTOW 3aMEHbI OCHOBHBIX KOIMPYIOIIUX YCTPOMCTB B LIEHTPE MO Npou3BoAcTBY TB mporpamm (cBoero poaa
MIpeIMETOB OJHOKPATHOTO HCIIOIB30BAaHMS C KPAaTKUM CPOKOM amopTH3anuu). Ha peiHKe y)ke mpeacraBieHa
ycoBepiieHCTBOBaHHas cuctema cxatus (MPEG-4), u MaccoBoe MNpOU3BOACTBO MPOJOJIKHUTCA, YTO
NpUBEIAET K NajJbHEHIIEMY COKpalleHUI0 ee po3HM4YHOU croumoctu. Konmupyromue ycrpoiictea MPEG-4
JAIOT 3HAYMTETHHOE TOBBIMICHHE 3¢ dekTuBHOCTH 1O cpaBHeHWI0O ¢ MPEG-2. B cucreme ISDB-T, B
Hacrosimiee Bpemsi paOoTtaromiel B bpaswnuu, yke OEHCTBYIOT TPEUMYIIECTBA, OOecIeurBacMbIe
YCOBEpPILIEHCTBOBAHHOM cuctemoit cxxatust MPEG-4.

Cuctremst DVB-H, T-DMB u ISDB-T — 310 crucTeMbl Tiepenadu, afanTHPOBAHHBIC K MOTPEOHOCTIM IIpreMa
MO6I/IHLHOFO TCJIICBUACHNA HaA IMMOPTATUBHLIC IPUCMHUKU.

Cucrema DVB-T2, xak oxupnaercs, HauHeT paboTarh B TeueHue 2010 rofga M YBETHYUT MPOIYCKHYIO
CIOCOOHOCTH MYJIBTHUILIEKCA, KOTOpas uMeeT ocoboe 3HaueHue aias1 HDTV.

H3MmeHeHne CHCTEMBI COKaTUS FUTH nepeaavyu HENOCPEACTBEHHO HE BJIIMACT HAa 30HY IOKPBITHUSA.

Y3avt cemu

Jis  ynydmieHWsT WIM PACIIUPEHUS MOKPBITHS CETH HUCIOJB3YIOTCS JOMOJHUTEIbHBIC VY37l CETH.
Pacnipenenenne MOITHOCTH MEXIy HECKONBKHUMHE y3laMHu cetd (omHodacToTHas cetb — OUC) ymydmmaer
3(PEKTHBHOCTE UCTIIOIB30BAHMS PAIHMOYACTOTHOTO CIIEKTPa I 00eCTIeueHHUs TOKPBITHS OOJBITUX o0racTei
IpU NpPUEME Ha TOPTATUBHBIC NPUEMHHUKH, BHYTPH 3[JaHWi M Ha MOOWIbHbIC npueMHUKH. OmHAKO
wianupoBanne OYC sBnsercs Oosiee JOPOrOCTOSIIUM M CIIOKHBIM, OCOOCHHO B TOM, 4YTO Kacaercs
CUHXPOHHU3AIIMU KXKJOTO MepeaTyiKa, a B HEKOTOPBIX CIIy4asx M3-3a BO3ACHUCTBUS BHYTPEHHEH IMOMEXU B
CeTH BO3HHMKAIOT TNPOOJEMBI C MOKPBITHEM (COOCTBEHHBIE IMOMEXH H3-32 BPEMEHHOH 3aJCpXKKHU
MPUHUMAEMOT0 CHTHAJla OT IEPEAAaTYMKOB CETH, NPEBBIMAONICH "3alUTHBIN WHTEpPBAI", a TAKKE Tak
Ha3biBaeMol nmomexu "sxo 0 1b" BciaeacTBUE CUTHATIOB C OJIMHAKOBOW HANPSKEHHOCTHIO MOJIA, MOIYYaeMbIX
B HEKOTOPBIX MECTOITOJIOKECHHAX TIPH TUIOTHO pacmosioskeHHBIXx OUC).

Mynvmunnekcol

JlomonHuTeNbHBIE MYJIBTUIUIEKCH 00€CTIEYNBAIOT TOTIOTHUTENBHYIO MPOITYCKHYIO CIIOCOOHOCTh. OHU MOTYT
yCTaHABIMBATHCS HA CYLIECTBYIOUIMX MEPEJarolINX KOMIUIEKCAX, a TakKe OBITh YaCTHYHO WIIM TOJIHOCTBIO
HOBOW ceThl0. B ciywyae pasgenpHBIX MNEpelaroniuX KOMIUIEKCOB IOMEXH MOTYT CO3/[aBaThCs BOKPYT
NEPENAOIINX KOMIUIEKCOB.

Haxonnennwtii npaxmuueckuii onsim

HpaKTI/IquKI/Iﬁ OIIBIT ITIOKA3bIBACT, YTO:

. Hudposbie nepenadun MOTYT OBITh OTPAaHUYCHHBIMHE 0 T€X TIOP, IIOKA aHAJOTOBOE TEJIICBUCHHE HE
OyJIeT OTKJIIOUEHO BO BCEX JIOMAax B CTPaHE W/WJIU B COCEIHUX CTpaHaX. Eciu paanoBeriaTenbHbIe
OpTraHM3alli{ JIBUTAIOTCS K JPYrodl CHCTEMe aCHHXPOHHO W HECKOOPAMHHPOBAHO, CYMIECTBYIOT
HEJOCTATKH U OOJBIITNE PUCKH.

° H3menenne yacToTel B OUC MOXKET 0Ka3aThCs CIIOKHBIM U HOTpe6yeT TIIATEIbLHOM IOATOTOBKH H
ACTAJIbHOTO INIAaHUPOBAHUA.

. Cranmapt DVB-H, B03MOXHO, TOTpeOyeT IUIOTHOTO pACIONOKEHHsS NepelaTinKOB B CETH.
CrnemyeT OTMeTHTh, YTO B ciy4dae wucnonb3oBanuss ISDB-T, curnman wmobwimeHoro TB
MyJbTUILIEKCUpyeTcs ¢ curHaiom HDTV.

. Hdns HDTV Ttpebyerca meron cxatus MPEG-4. Hosas cucrema mnepemaum DVB-T2, xax
okmmaercs, Toxke Oynet Bkitodate MPEG-4.

® HauunonanbsHbIe peHICHUA 6YZ[yT MNPUHUMATBCA B TCCHOM COTPYAHUUYCCTBE C IPOU3SBOAUTCIAMU
IIPUEMHBIX YCTpOﬁCTB Ha OCHOB€ CBOCBPEMCHHO HWMCIOMIUXCA B HAJIWYUH [JId HaCCICHUA
HeO6XOI[I/IMI)IX HpI/IeMHI/IKOB/TeJ]eBI/ISI/IOHHBIX MIPUCTABOK I10 HpHeMHeMOﬁ OCHE.
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Bonpocui, sonnyrouwue nompeoumensn

W3meHeHuss B cetu B pe3yjbTaTe BBEACHHS HOBBIX YCIYr JUOO BHEAPEHHS PETYIATOPHBIX MEpP MOTYT
noTpe0oBaTh CIEAYIOMINX ACHCTBUN CO CTOPOHBI TENE3pUTENs, A TOr0 YTOOBI MONXYyYUTh HOBBIE YCIIyTH
WJIU IPOAOJKUTH I0IY4YaTh CYIIECTBYIOLUIUE YCIYTH:

5.2

OnpenenuTs naTy npekpamieHus: aHanoroporo Bemanus (ACO) u uU3BeCcTHTh Bcex 00 3TOH naTe.
[IpenoctaButh WHMOPMALMIO TOTPEOUTENAM O MOAXOISIIMX HPUEMHHKAX/TEICBH3HOHHBIX
IPHCTaBKax, KOTOPBIE OyXyT MPOU3BOANUTHCS M O IpEIaracMoM IPUBIICKATEIIFHOM KOHTECHTE.

Ecmu 310 HE MOPOTUBOPCUNUT HAIHMOHAJIBHOMY 3aKOHOAATCILCTBY, MNPEIOCTABUTH Cy6CI/I,[[I/II/I JJIs1
HpI/I06p6TGHI/I$I TCJICBU3UOHHBIX IIPHUCTABOK, 11O KpaﬁHeﬁ MEpE, HACCIICHUIO C HU3KHUM YPOBHCM OXOOOB.

N3MeHeHue 4acTOoThl, YCTAaHOBKA JAOMOJHUTENBHBIX MEPENAONINX KOMIJIEKCOB U JTOMOIHUTEIbHBIX
MYJIBTHUIUIEKCOB MOTPEOYIOT, YTOOBI MOTPEOUTENb EPEHACTPOMI CBOI IPUEMHHK.

N3menenmne 9acToTh, IepeaaroNiei anTeHHbl, BeIOOp crannapta DVB-T wmm ISDB-T u nepexon Ha
OUC, a Takxke mepefadd W3 pasHBIX y3JI0B CETH MOTYT MPHBECTH K MPOOJIEMaM C IOKPBITHEM B
HEKOTOpBIX oOmactsx. [loTpeOuTento, BOZMOXHO, MPUICTCS YCTAHOBHTH YIYUIICHHYIO aHTEHHY,
YTOOBI TOTYYUTh OJIMH WU 00Jiee MyJIbTHIIJIEKCOB.

Usmenenne cucrembr cxatuss (¢ MPEG-2 wa MPEG-4) um cucremsl mnepemaun TpeOyer
MpHOOpETeHNs HOBBIX NMPHUEMHUKOB I MpHEMa YCIyT, KOTOpbIe MepeaaroTcs TaKuM CIIOCOOOM.
Opnako mocie onpeAeseHHOro MepexoaHoro nepuoaa, Ho He nosaxnee 2012 roga, Bce NPUEMHHUKH
(o xpaiineit Mepe, B EBpometickom Coro3e) cMmoryT pabotats u co crapoir (MPEG-2), u ¢ HoBoH
(MPEG-4) cucremoii cxxatusl.

Co BpeMeHEM KaueCTBO KOAMPYIOIIMX YCTPOMCTB CHCTEMbI CHKATHS TIOBBIIIACTCS, TOKA TEXHOJOTHS HE
cTaHeT oTpaboTaHHOH. bojee 3(h(eKTHBHOTO HCTIONBH30BAHKS IPOITYCKHOW CITOCOOHOCTH MYJIBTHILIEKCA
WM, KaK BapHaHT, OoJiee BBICOKOTO KayecTBa M300payKEHMsI TSl 3pHUTENIed MOKHO JIOCTHYb C TIOMOIIBIO
OOHOBJICHHUSI TIPOTPAMMHOTO OOCCTICUCHHUST KOMPYIONIEr0 YCTPOWCTBA MIIM YacTOM 3aMEHBI OCHOBHBIX
KOJIMPYIOIINX YCTPOWCTB B IIEHTpe IO Tpou3BoAcTBY TB mporpamm (cBoero poja NpeaMeroB
OJTHOKPATHOTO UCITOB30BAHUS C KPATKUM CPOKOM aMOPTH3AIHH).

B Tex cmyuasix, Korjja yCTaHOBJIEHBI HOBBIE Y3IIbI TIEpeIayl, JTyUIINH CUTHANI MOKHO TTOJIYYUTh Ha
JIPYTO¥ HECYIIEH U, BOBMOXHO, Oy IyT HEOOXOIUMBI KOPPEKTUPOBKHU PUEMHON aHTCHHBI.

Heo0OxouMbIM U KpaifHe BayKHBIM SIBJISETCS OMOBEIICHHE MOTpeOuTeneil 00 N3MEHEHHUSIX CETH, MOMOIIb
1 WHPOPMHUPOBAHWE OTHOCHTEIHHO HEOOXOAMMBIX aedcTBHi ToTpeOuTenss. TemnedoH ciaykObI
TOJIIEPKKH U BEO-CalThl MOTYT IPEAOCTABHUTH JICTAILHYIO HH(OPMAIMIO U KOHCYJIbTAIIMA Ha OCHOBE
TOYHOTO TIPOTHO3a TOKPBITHSA, OJHAKO, 3TOro HemoctatouHo. Heobxomumo sddexTuBHOES
MePCOHATIBHOE KOHCYJIbTUPOBAHHE.

BaxHo 3¢ peKTHBHO U OBICTPO U3MEPHUTH 30HY OTCYTCTBHS ITpHUEMa.
JlomkHO OBITH YCTaHOBJIEHO MPABHIIO BBEIEHUS TOJBKO OJTHOTO U3MEHEHUS 32 OHH pa3s.

Tene3purensiM MOTYT OMOYb PEKJIAMHBIE OOBSBICHNS, HH)OPMAIIMOHHBIN KaHAI B MYJIbTHILICKCE
W TEJEeTEeKCT, WHpOpMaLus, pa3MelICHHAs Ha CIECHUANBHBIX BeO-caiiTax. MecTHbIE KOMITAaHHU-
MOCPETHUKH MOTYT TPEIOCTaBIATh MHPOPMAIIUIO U JaBaTh HACEIECHUIO CCHIJIKM Ha BEO-CalThl HIIH
TenedoH CIry>KObI TOJISPIKKHL.

BBICOKYI0 OIIEHKY TMOJNYYHIIN CIIEIHadbHO 0OydeHHble "HacTaBHHKH MO HU(PPOBOMY BeIIaHHIO",
KOTOPBIE IO IPOCHOE OKA3BIBAIOT HACEJICHUIO TIOMOLIb.

TpedoBaHus K ycayram

B nanHOM pasnene paccMaTpHBAlOTCS YCIYTH M MPHIOKEHUS, KOTOpBbIE OYIyT NpEeAoNpeeisaTh Pa3BUTHE
ceTu IU(POBOTO HA3EMHOT'O TENIEBUICHHS. Pa3BUTHE CETH 3aBUCHUT OT:

BbIOOpa yCIIyT, Ipe/ularaeMbIX Telae3pUTesiM. Tak Kak yCIOBUS B Pa3HBIX CTpaHaX OTIMYAIOTCH,
npeajaraeMple B KaXKAOH CTpaHe YCIYTH CKOpee Bcero OyayT pa3IM4HbIMHU, HampuMep, NpH
PBIHOYHOM SKOHOMHKE CYIIECTBYET BHIOOp, IPH KOTOPOM MOXHO OCTaBHUThH YCIYTy HJsl IEHCTBUS
PBIHOYHBIX CHJI, U T. 11.;
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. PETYJSTOPHBIX TIOJIOKEHHUH, KOTOpPBHIE ONPEAEIAT OCHOBY Ul PasBUTUS ycHyr. PerymistopHble
TIOJIOKEHUS] OTPAKAIOT MOJUTHYECKUE MPUOPUTETHI, KOTOPHIE TAaKKE€ MOTYT pa3iHyaThCs MEXIY
CTpaHaMu;

. TEXHOJIOTHH, IEPEIAIOIIEro U MPUEMHOT0 000PyA0BaHUs, KOTOphIE 00IeryaT BHEAPEHHE YCIYyT, HO

OyIyT UMETh MPUCYIINE UM OTPaHUUYCHHUS.

[losToMy BakHO cHenaTh TPaBWIBHBI BbIOOp, NMPUHMMAas BO BHHMaHUe TpeOOBaHHWS K yCIyram u
PETYISTOPHYIO Cpeny.

sl ycnemHoro BHEAPEHMs YCIyI YYaCTHMKHU PBIHKA M PEryJSTOPHBIE OPraHbl JOJDKHBI COTPYAHHMYATh B
BOMpoOcax pa3paboTKH yciyr. Bee ydacTHHKH phIHKA (BelaTelnbHbIe OPraHU3alMy U MOCTABIIUKH KOHTEHTA,
OIepaTopsl MYJBTHIUIEKCA M CETEBBIC ONEPAaTOphl, IMPOU3BOIUTEIN 3JIEKTPOHHOIO aOOHEHTCKOTO
000pYZIOBaHMS) CHIBHO 3aWHTEPECOBAHBI B HA36MHOM HHU()POBOM TEJIEBUACHUHM M OJDKHBI MOIICPKUBATD
BBIOOPBI, CAICIaHHbIE AJIS1 Pa3BUTHS CETH.

Yeayru nudpoBoro Ha3eMHOTO TEIEBUACHUS MOTYT OBITH Pa3[eNiCHBI MO Crioco0aM mpreMa — aHTEeHHa Ha
KpBIIIe JI0OMa, BHYTPH 3JaHUM WM BHE 3[aHUN, NpUeM Ha IMOpPTaTHBHBIC, MOOWIBHBIE W KapMaHHBIE
NPUEMHUKH, a TaK)Ke€ IO TUIAaM IOCTaBiisieMoro koHteHTa — TB crammapTtHoit wetkoctn (SDTV), TB
Bbicokoit uetkoctd (HDTV), nuarepakrusHoe TB u ycnyru nepegaun JaHHBIX.

[Ipu mnaanpoBaHny MUQPPOBOTO HA3EMHOTO TEIEBHICHHS TOJHKEH OBITh HAWJEH KOMIIPOMHUCC MEXIY:

. MPOITYCKHOH CITIOCOOHOCTBIO MYJIBTHITIICKCA;
. KayecTBOM MOKPBITHS;
. XapaKTePUCTUKAMH U3TY4CHHS.

BriOpaHHBINT KOMIIPOMHCC B 3HAUWTENIBHOM CTEMEHM ONPEAETUT THUI HAa3eMHOM TEIeBHU3MOHHOW CeTH U
Ppa3BUTHE, KOTOPOE MOXKET IIPETEPIIETD TaKasl CETh.

[IpomyckHasi ciocoOHOCTh MYJBTUIUIEKCA TIPEACTABISET MHTEPEC IS KadecTBa yciuyru. Yucras cKOpoCTh
Tepeaadr JaHHBIX MYJIBTHILICKCA ¥ YHCIIO YCIIYT B MYJBTHILIEKCE OMPEACIIIOT CKOPOCTh TTepeIadn JaHHBIX
Ha OonHy mnporpammy. lIpomyckHas CIOCOOHOCTh MYJIBTHILICKCA OIPaHUYCHA TEXHOJIOTUEH CKaThusi U
TepesaroIiei CuCTeMOH, a Takxke BeioopoM crangaapta DVB-T umu ISDB-T.

BHumanune: ckopocTH mepenadu JaHHBIX Hke 4 MOWT/c Ha OfHY HporpamMmy MOTYT IIPHBECTH K IOTepe
YEeTKOCTH M300pakeHHd M Ae]eKkTaM Ha 3KpaHe TeJe3pUTeNs, YTO MPUBEIET K jkanodaMm Tele3pHuTesei.
Bonee rpomkue xaao0bl MOTYT HPOMCXOAUTH OT TENIE3pUTEINel, y KOTOPHIX JA0Ma OoJiee KpYyMHBIE MIOCKUE
skpansbl. JIyunre nzberats 3Toro!

KadecTBo MOKpHITHS BaXKHO ISl YHMCIIa TOTCHIIMAIBHBIX TEJIE3PUTENICH, OHO BBIPAXKACTCS KaK BEPOSTHOCTH
mpueMa IMOJIE3HOr0 CHUrHajga B JAaHHOM MECTE€ MpPU HaJUYMM IIyMa W moMmeX. Bce mecTomonoxeHus c
JOITyCTHMOM BEPOSITHOCTHIO TpHeMa BMecTe (OPMHUPYIOT 30HY MOKpHITHA. KauecTBO MOKPBITHS TaKxke
3aBUCHUT OT BBIOOpa cucteMbl DTTV u XapakTepuCTHK MPUEMHON YCTAaHOBKH, B YaCTHOCTH OT IPHEMHOU
AHTCHHBI U ONIPEICTICHHBIX yCIOBUH mpueMa. TpyaHO paccunuTaTh TOUHYIO 3aBUCUMOCTh MEXKITYy U3TydaeMOoi
MOIIIHOCTHIO B aHAJOTOBOM M IH(PPOBOM peKMMaxX C TOYKW 3pEHHS 30HBI MOKPHITHS. JlaHHas mpoOiema
BO3HHKAET IIABHBIM 00pa3oM MMOTOMY, UTO TepeaBacMbIe B peXKUME BEIlaHUs aHaIoToBele TB mporpamMmel
BCE €I1e MOXKHO MPUHUMATH JAJICKO 3a MpeJeiaMi HOMUHATHHOM 30HBI IOKPHITHS, OJJHAKO B U300paKEHUN U
3BYKe OyJIeT MPUCYTCTBOBATh MHOTO IIYMOB. DTa crienupuieckas XxapakTeprucTuka aHaioroporo TB mpuema
M3BECTHA TaK)Ke IMOJl Ha3BaHWEM '"TUIaBHOe yxynuieHue". BMmecTe ¢ Tem, WHas cuTyaiusi HaOJIrogaeTcs: mpu
nudpoBoil Tepemade, MpU KOTOPOW, B 3aBHCHMOCTH OT TPUMEHSIEMOTO KOIWUPOBAHHS W KadecTBa
ucnonb3yeMbix TB NpHEeMHUKOB, MpH JOCTHXKEHHH OIPEICICHHOTO 3HadeHus koddduimeHnTa ommoOok
monyisiniuu (MER), mocraBnsiemoe Ha TB skpan n3o0paxenne OyIeT MPeNCTaBIATh COOOM CTOI-Kap WA
gepHOoe ToJie (T.H. 3(()EKT MOPOroBOro 0TKa3a).

XapakTepUCTHKH M3ITyUeHHUsI CBS3aHbI C 3aTpaTaMu Ha repefady. M3mydaemass MOITHOCTD M CIIEU(HUKAIINN
aHTEeHHB MO0 OAHOW mepemaroliel craHIuMM, MO0 Bced omHouactoTHO cetn (OYC), ompenensioT
HampsOKEHHOCTh  TOJISA, CO37]aBaeMyl0 B MeCTe TMpHeMa. XapaKTepUCTHKH W3ITyYeHUs OTpaHrdYeHBI
nepeaaonmM 000pyI0BaHHEM U BOZMOKHOCTSIMU Niepeiatoliell cTaHiy. JJaHHbIe CBUACTEIBLCTBYIOT O TOM,
4yT0, Hampumep, aHanoroseiii TB mnepegarumk momuocth 10 kBT, kak mpaBuiao, Mor Obl OBITH 3aMEHEH
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nepenaruukoM DTTV (OFDM) momHocThio 2—2,5 kBT, TakuM 00pa3om, i MOKPBITUS 3aJlaHHOW 30HBI
oOciyxuBaHus TpeOyeTcs B 4—5 pa3 MeHbIIas U3llydyaeMasi MOITHOCTh NiepeaaTunka. BmMecte ¢ Tem cieayer
OTMETHUTh, YTO AHAJIOTOBBIC W IU(GPOBLIC Ha3eMHbIe TB mepeaaTyrku UMEIOT pa3HbIE ONOPHBIC CHTHAJIBI, a
MMEHHO THUKOBYI MOIIHOCTh CHHXPOUMITYJIbCA IO OTHOUICHHIO K cpemHed MommHocTH. [lpm sTtomM B
HEKOTOPBLIX Cly4dasix, B 3aBUCHUMOCTH OT KOHKPCTHBIX oco0eHHOoCTEN COOTBCTCTBYIOHleﬁ 30HbI
o0cCiTyXKMBaHUA, BCIEACTBHE mpucymiero mudpposomy TB mpuemy mpunnumna "nmmbo ecth, mubo Hetr" (mpu
OTCYTCTBHY BO3MOKHOCTH IIABHOTO yXyALICHUS, IPHUCYyIel aHaioroBomy TB mpuemy), Ui MOKPBITHS TOH
K€ caMO¥ 30HBI MOXKET MOTPeOOBaTHCS, YTOOBI MOITHOCTH mepenaTanka DTTV Oplna 61m3Ka K MOITHOCTH
aHAJIOTOBOTO MepeaaTunKa.

Crenyer OTMETUTb, YTO HekoTopble mnepenaTdyukd DVB-T moryT moTpeOmasTh Oojbllie SHEPrHH OT CETH
JIEKTPOCHAOKEHHMS, YEM aHAJIOTOBbIE MIEPEAATUNKY C OAMHAKOBOM M3/Ty4aeMOi MOIHOCTHIO HA BBIXOJE.

BwmecTe ¢ TeM, COIIacHO MPakTHYECKOMY OIBITY, COBpeMeHHbIe nepenatunku DTTV, B omiinuue oT crapbix
MepeaaTunkoB, 007agaroT Oosee BBICOKOM OTAavyel 10 MOIIHOCTH, OMpelessieMOH uepe3 OTHOLICHHE
BBIXOIHOHM MOIIHOCTH paanodacToTHOro (PY) curHana k BXOAHOH 3eKTpuieckoil MomHocTH. Kpome Toro,
B IIOCJIEAHEE BpeMs HaOIromaeTcs YCTOHYMBAs TEHAEHIMSA, COIJIACHO KOTOPOM IPOM3BOAUTENN
nepeaatunkoB DTTV nampasnstor pecypcsl HUP Ha obecnieuenue emie Oosee BBICOKOH 3 QPEKTHBHOCTH
3THX NEPENATUNKOB.

CrmoBOoM, ceTH NH(PPOBBEIX HA3EMHBIX TEICBU3MOHHBIX TIEPEIATIMKOB 00JIamaroT Oojee  BBICOKOM
9Heprod(P(HEeKTUBHOCTBIO, YeM aHaJOroBble CETH, W TaKUM O0pa3oM OOeCIeYHBalOT JJsi HA3eMHOTO
TEJIEBU3UOHHOTO PaJIMOBELIAHNUS TYUIINil BEIOOP Ha TIEPCIICKTUBY.

Crenyer Taxke OTMETHTh, 4YTO CYILECTBEHHBIM OTIMYMEM OT YCTOSBIICHCS NPAKTUKH B 00NacTH
aHanoroBoro TB Bemanus sBisieTcs TO, YTO JIIOOOH pe3epBHbIM mupposoil nepexatunk DTTV nomken
o0afaTh TAKOHW Ke HM3JIyuyaeMOil MOIIHOCTHIO, KaK U OCHOBHOM LM(POBOH MepeqaTyuK, AN KOTOPOTO
obecrieunBaeTCs pe3epBUPOBAHUE Ha CIydald OTKa3a.

Kommpomuce MexIay KadecTBOM OOCTY)KMBAHUS, YUCIOM MOTCHIHAIBHBIX TENE3pHUTENed M 3aTpaTaMH Ha
nepeiavyy 4pe3BbIYaiiHO CIIOYKEH, TTOATOMY OH MOXET OBITh IPOJUKTOBAH, INIABHBIM 00pa3oM, PHIHOYHBIMH
COOOpaKEHUSMU.

Ilpuem na Kpvluie 30aHun u npUemM HA ROPMAMUGHbBIE YCMPOIICIMEA GHYMPU U 6HE 30AHUS

IIpuem Ha Kpbllle 30aHUS, TAaKKe Ha3blBaeMblil (UKCHPOBAHHBIM IPUEMOM, XapaKTEPU3yeTCs
UCIIOJIb30BaHNEM (DUKCUPOBAHHOW HAIIPABIICHHOW NPUEMHOW aHTEHHBI, yCTAaHABIMBAEMOW HA KPBIIIE OMA.
[lpueM Ha Kpbille MOXXHO paccMaTpuBaTh Kak OCHOBHOE TpeOoBaHue A IH(POBOr0 Ha3eMHOTO
TeneBuAeHUs. B OonmbpimHCTBE cTpaH TpeOyercsi, 4TOOBI NMpUEM Ha KphIlle oOecreyuBas MOYTH IOJHOE
IIOKPBITHE, IO KpailHeW Mmepe, U yCJIyT OOIIECTBEHHOIro paauosemanus. B Tex obmactax, rae ObuIo
CO3[IaHO KabeNbHOe TeJeBHICHHE, aHTEHHBI Ha KpbIllle OOBIYHO AEMOHTUpPOBalH. MHOrAa naxe mopydaiu
MECTHBIM KHUTEISIM JEMOHTHPOBATh aHTEHHBI Ha Kpbliie. HampuMep, HenaBHUM ONBIT B ['epMaHuy mokasail,
gTo ¢ repexoaoM Ha DTTV, uaTepec 00MEeCTBEHHOCTH K 3TOU yCIIyTe BO30OHOBIISICTCS, M HA KPBIIIAX JOMOB
BHOBb IOSIBISIIOTCA aHTEHHbl. Ha NaHHBII MOMEHT MOXHO cka3aTh, 4To Yy DTTV ecTh noreHuman crarth
JOCTOMHBIM KOHKYPEHTOM KabelbHOMY, ciiyTHHKOBoMY TB u IPTV, Takum o6pazom, coxpaHsisi paBHOBeCHE
Ha pbIHKE (mopsiaka 5% OOMOXO34HCTB I'epMaHMU OTHANM NpEANOYTEeHHWE HA3eMHOMY aHajioroBomy 1B
BEIIaHHI0, OJHAKo mocie mepexoga Ha DTTV okomo 22% pomoxossiiicTB ['epMaHuyM moamucanuch Ha
JTaHHYIO yCIYTy).

[Ipuem BHYTpH W BHE 3[aHHIl C WCHOJB30BAHMEM IIPOCTHIX AHTCHH SIBIAETCS BAXKHOW OCOOEHHOCTHIO
(G poBOTO HA3EMHOTO pagroBeNIanus. Takol crmocod mpreMa Ha3bpIBaeTCs TOPTATUBHBIN npueM. Ha pherake
IMOABUJIMCH Pa3JIMYHBIC THUIIBI IPUEMHBIX aHTCHH [JIsI IOPTATUBHOT'O IPpUEMa BHYTPU U BHE SHaHHﬁ, BKJIrO4Yas
AKTUBHBIC aHTEHHBI ISl IPUEMa BHYTPH 3/IaHUs, a TaKKe MPUEMHUKH NU(POBOTO HA3EMHOTO TEICBHICHUS
nas ucnons3oBanus ¢ [IK. Ilpu mopraTMUBHOM TmpueMe K MHMHUMAJIbHOM HaNpsHXKEHHOCTH MOJA
NPEABSBISACTCS HAMHOTO Ooblie TpeOOBaHMH, YeM NpH MpHUEMe Ha KpBIIe 3AaHus, U3-3a HEeOOJNBIIOHN
BBICOTBI TIpUEMa, YKPAHUPOBAHUS 3/IaHUSl U OTCYTCTBUS HAIIPABJICHHOCTH WM HEOONBIIONW HAMPABICHHOCTH
AaHTCHHBI NIPUEMHUKA. B psize cTpaH ceTH CpOeKTHPOBAaHBI TaKUM O0pa3oM, YTO B OONACTSIX C OOJbIIeH
IDIOTHOCTBIO HAceJIeHHs IPHeM BHYTPH 3[aHHUs ObLT ONTHMHU3HPOBAH.
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Ilponycknas cnocodonocmp mynemunnexca SDTV

g Toro 4ToOb MOTHBUPOBATH MOTpeduTeneit mpuodbpectn nU(ppoBoOi MPUEMHUK TSI TOTYYEHUS YCIyTH
uudposoro HazemHoro tenesuaenus (DTTV), npuBiekarenbHbI BelAaTEeIbHBIN MaKeT JOMKEH COJepKaTh
or 20 pmo 30 mnomymsapHeix TB mnporpamm. Takoe KOIWYECTBO MPOrpaMM TakKXKe MPOJUKTOBAHO
HEOOXOAMMOCTBIO O0CCTICUHTD JTYyUINTYyI0 KOHKYPEHIIMIO JOCTaBKe MHGOPMAIIMKA CO CIYTHHUKA W 1O KabeJro.
Bonbiioe 4ucno anuTapHBIX YCIyT, MPEACTAaBIISIONIMX MHTEPEC, MOTYT NPEAOCTABIATHCA KaK YCIYTH IO
3ampocy ¢ MOMOUIBIO MIUPOKOIonocHoro TB.

st obecnievyeHrsI TIPUEMIIEMOTO KadecTBa M300paKeHUs Ha OOBIYHBIX JKpaHax, mepen Hagaiom PKP-06
EPC pexomeHmoBas, 4TOOBI cpemHssl TMPOIMYCKHAas CIOCOOHOCTh [AHHBIX, BBINENEHHAs IS KaKIOH
nporpammel SDTV npu koaupoBaHUM HCTOYHHMKA ¢ ucnoib3zoBanueM MPEG-2, B 3aBucuMocTd OT TOTO,
ncnons3yercd 4 ctangaptT DVB-T u cratuctuueckoe My IbTHIIIEKCHPOBAHHE, J€Kala B IUaNa3oHe oT 3 10
4 Mowurt/c. Onrako B ABctpanuu ;s DVB-T B kaname 7 MI't ¢ mynbpTamuiekcoM 64-QAM u BO3MOXKHOMH
CKOPOCTBIO Tepegaud AaHHbIX 23 Mowut/c, B 2001 rony Oblia BeIOpaHa CKOPOCTH Mepeadd BHICOIaHHBIX
s SDTV B pasmepe 4,3 Mour/c.

Ha npaktuke pemenue o koiguuectBe TB mporpamMM B OJHOM MYJIBTHIUIEKCE MPUHUMAETCS C y4YETOM
CKOpPOCTH TIepefauul JaHHBIX, OTBEJICHHOU Il ogHOM TB mporpaMMsbl, U 3a4acTyro SIBISETCS MOAXOASIIUM
s konumuectBa TB mporpamm, kotopbie OyIyT BKIFOUEHBI B TPOIMYCKHYHO CIOCOOHOCTH JaHHBIX
MyJbTHUILIEKCA.

OnmHako HYXHO OTMETHTb, YTO C TIOSIBICHHEM IUIOCKUX 3KPaHOB TPEOOBAaHMS K KauyecTBY OOCITY)KMBAHHUS
HeoOXxoquMo OyzmeT yBenuuuTh. VcclemoBaHWs MOKa3ald, YTO IUIOCKHE 3KpaHbl Oojiee WyBCTBUTENBHBI K
neeKTaM M HCKOKEHUSIM W TpeOyeTcs HouTH B 2 pasza Oojblle CKOPOCTH Mepefaddl Uil IOMy4eHHUS
n300paxeHus BBICOKOTO KayecTBa, IO CPAaBHEHMIO C IIOMYYEHHEM H300pa’KeHHsS Ha OOBIYHBIX SKpaHax ¢
AMEeKTpOHHO-Ty4ueBbIMU  TpyOkamu (DJIT). Kpome TOro, ceromHsimHuMe TEHACHIIMM IIOKA3bIBAIOT, YTO
MOTPEOUTENH BCE Halle MPUOOPETAalOT TENEBH30pPbI C 3KPaHAMH, OOJIBIIMMHU IO CPaBHEHHIO C HMX CTapbIMU
TeneBu3opamMu. TakuM oO0pazoMm, Tpu OONBIIMX pa3Mepax 3KpaHa CyOBEKTHBHOE CHIDKCHHE KadecTBa
U300paKEHNsI CTAHOBUTCS ellle 0oJiee OYEBHIHBIM, MOCKOIBKY JNe(EeKThI MPU KOAWPOBAHWUH U JEKOIANPOBAHUU
CTAHOBATCS CyOBEKTUBHO Bce Oolniee 3ameTHBIMHU. [103TOMy, Kak OCHOBHOE MPaBHJIO, €CIM MPH KOAUPOBAHHU
ncrounnka ucnonszyercs MPEG-4/AVC, To B oTHOmeHnn TpeOOBaHWH K KauyecTBY OOCITY)KHBaHHUSI MOXKET
CUMTAThCS TIPHEMIICMON YHCTasi CKOPOCTh Tepelavyd IaHHBIX B pasMepe 4 MOWT/c Ui KaIOH MporpaMmbl
SDTV co cTaTUCTHYECKHM MYJIbTHIUICKCUPOBAHUEM, OJHAKO, B OIpaBJaHue OyIylIuX TpeOOBaHHI K KayeCTBY
00CITy>KMBaHHUS, TIPU KOJUPOBAHUM MCTOYHMKA ¢ ucnons3oBanueM MPEG-4/AVC uncrast ckopocTs nepenadu
JAHHBIX 11 KXo mporpaMMbl SDTV co CTaTHCTHIECKUM MYJTBTHUILICKCHPOBAHUEM COCTaBHUT 3 MOUT/C.

Tem He MeHee KOAMPOBAaHME HCTOYHHMKA TMPOJOKAET HMETh XapakTep "IBHXKylleidca MulieHu" u
BBIIIEYTIOMSIHYThIE CKOPOCTH Nepeladl JaHHBIX HY’KHO pacCMaTpUBaTh KaK OPUEHTHPOBOYHBIE.

Kauecmeo nokpvimus

Kpurepun mnanupoBanusi, ykazanuele B Pexomenmauuu MC3-R BT.1368-7, ucnonp3ylorcss B KauecTBe
STAJIOHHBIX, HO JJISl OLIEHKU IOKPBITHS CETEBBIE OINMEPaTOphl YAaCTO aJalTHPYIOT HEKOTOpBIE KPUTEPUHU K
HAIlMOHAJBHON cHUTyauuu. BakKHBIM KpuUTepueM, KOTOPBIA HY>KHO OMNPEACINTH, SBIAETCS MpUEMIIEMOe
Ka4ecTBO TOKPHITHS. B menmom, s mpuema Ha KphIle NPUEMIIEMOH SBISETCS BEPOSTHOCTh OXBaTa
95% mect. B cimydae mopTaTHMBHOTO NpHEMa BEPOATHOCTh oxBaTa cocraBisier or 70 mo 95%. Cremyer
OTMETHTh, YTO BEPOSTHOCTh OXBaTa MECT MeHbIIe 4eM 95% MOKeT NMPUBECTH K TOSBICHHUIO )Kalod OT
ayJUTOPHH.

J1st oneHKH KadecTBa HOKPBITHS HEOOXOAMMBI CIIOXKHBIE IPOrpaMMHbBIE HHCTPYMEHTHI IUIAaHUPOBAHUS CETH, a
TaKKe TOYHast 0a3a JaHHBIX IO MepeaTIuKaM U 0a3bl TaHHBIX MO penbed)y MECTHOCTH U TIOMEXaM OT BHEUTHUX
MIPEAMETOB.

dopma, penbed U pazmep 30H, HOKPBHITHE KOTOPBIX OyleT 00ecreunBaThes, 3aBUCAT BO MHOTOM OT CTPaHbI.
Kak uvactp TpeGoBaHuii K OOCIY>KMBaHHIO, NOJDKHBI ONPEAEIATHCS 30HBI, KOTOpPble OyIyT MOKpPBHIBATHCS
HEKOTOPBIM IPOTPaMMHBIM MAKeTOM, TpeOyemasi BEpOSITHOCTh NMpHeMa M, IpU HEOOXOJUMOCTH, 30HBI U
YCIIOBUS, B KOTOPBIX IPHUEMIIEMOH CUNTAETCS] MEHbILIAs! BEPOSTHOCTb.
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Xapakmepucm UKU U3j1yuenus

Tpebyemass MUHUMAaNbHAs HANPSHKEHHOCTD TOJISI IPU TOPTaTUBHOM IpHEME U, B YaCTHOCTH, MPH IpHeMe
BHYTpPHU 3JaHUH (HOpManu30BaHHAs NMpH mpueme Ha BbicoTe 10 M) ropaszmo Bbllle, YeM IpHU NpPHEME Ha
KpBILLIE.

XapakTepUCTUKU U3IYUYEHUs, CBSI3aHHBIE C IIPUEMOM BHE 3aHUM U, B YACTHOCTH, IPUEMOM BHYTPH 31aHUN
TAaKOBBl, YTO Ha TMPAKTUKE MOKPHITHE KPYHMHOH 30HBI MOXHO O00ECHe4YuTh C TIOMOIIBIO CPENCTB
pacnpeaeneHus U3JIy4aeMoi MOIIIHOCTH M UCIIOJIb30BAaHUS OJHOYACTOTHBIX CETEH.

5.3 HDTV

Yenyru teneBuaenus Beicokoit yetkoctu (HDTV) obecnieunBaroT Tene3puTesiM CyIIeCTBEHHO YIIydlIeHHOEe
TeIeBUICHHE C yciyramu Ooyiee Bbicokoro kadectBa. Crmpoc Ha ycmyru Bbeicokod uerkoctu (HD)
CTUMYJIUPYETCS] TAKUMH (DaKTOpaMH, Kak:

. POCT YHuCIlIa TOMOXO3SHCTB, I/Ie UIMEIOTCA YCTPOMCTBA C IUIOCKUMHU dKpaHaMH, TOTOBbIE IPUHUMATh
n300pakeHne BeIcOKo YyeTkoctd 1 HDTV;

. C YBEJIMYCHUEM pa3Mepa dKpaHa yacTo MPOUCXOIUT ABHOE CHUKCHHE KauecTBa 0OCITY)KMBaHUS MTPH
Bewanuu SDTV Ha miiockue 3KpaHbl;

® TIOABJICHUC HOBBIX TeXHOHOFHﬁ, COBMECTHMBIX C BBICOKOM YCTKOCTBIO,

. JKeJTaHWEe CMOTPETh IpHBIIEKATENbHBIE CIIOPTUBHBIE Iepenadyd W KUHOMWIBMBI TPH KadecTBE
BBICOKOI YETKOCTH.

Yucno  1OMOXO3SHCTB, NPUOOpPETAIOIIMX  IUIOCKME  OJKpPaHbl, CTPEMHUTEIbHO  pacteT. [loutn
50% nomoxo3siicTB EBponbl HMEIOT INIOCKUE 3KpaHBbl, U, Kak oxkupaercs, kK 2010 rony ux NpOHUKHOBEHUE
yBenuautcs 10 87%.

[TouTn Bce mMeroIuyecs MIOCKUE SKpaHbl pa3MepoM 28 TI0HMOB WK O0JTbIIE TPUTOIHBI AJIS1 YCIYT BBICOKOR
yeTKocTU. [lockosbKy Bce 0oJblie TOMOXO3SIMCTB MPHOOPETAIOT TEIEBH30PbI, MO3BONAIOLINE NPUHHUMAThH
n300paXkeHne BBICOKOH YETKOCTH, OHU OyIyT MpPEANoJaraTb, 4YTO MOTYT IOJIyYUTh BO3MOKHOCTh 0OCTYyIa K
yCIIyraM TeJeBUACHUS BBICOKOI YETKOCTH.

Kputepuu 1u1s OIICHKM KadecTBa MOKPBITHS U XapaKTepUCTHK manydeHus st HDTV ananoruyHsl kak npu
MpUeMe Ha KpBIIlie, TaK ¥ MPH NOPTaTUBHOM npueMe. CooOpaxkeHus, coaepxaniuecs B pasaenax 5.2.2.3 u
5.2.2.4, Takxke COOTBETCTBYIOT WM ciiy4aro ucrmoib3oBanusi HDTV. HDTV ocoOeHHO TpHBIEKATEeICH IS
0OJBIINX TUIOCKUX 3KPaHOB. XOTs MPHU OOJNbIIKME JKpaHaX TaKKE MOXKHO IMPUHUMATh CUTHAIBI uYepe3
MPOCTYI0 AHTCHHY BHYTPH 37[aHWS, BO MHOTHX CIyd4asx, MPU MpUEMe BHYTPU 3JIaHHS HCIOJIb3YIOTCS
JIOTIOJTHUTEINLHBIE IPUCTABKHU, 0OBIMHO JIISI HEOOIBIIUX Pa3MEpOB SKpaHa.

Hponycxmm CnOCOOHOCMb M)y/ibmunieKkca

B cnywae HDTV rnaBHON 1nenpio SBISETCS KayecTBO M300pakeHUs (KadecTBO OOCTY>KUBAHUS),
ClIeIOBaTEIbHO, YHCIIO YCIYT Ha OJUH MYJBTHUIUIEKC OrpaHuyeHo. [lepBoHavyanbHO OrpaHUYeHHOE YMCIIO
BemaeMbix nporpamM HDTV Oymer mpumemiiemo mis Tenesputenei. OmHako B OyaymieMm moTpedyercs
npeobpa3oBaTh BCe CYLIECTBYIOUIME B HacTosmiee Bpems yciyrd TB crangapTHOW 4YETKOCTH B YCIYTH
KadyecTBa BBICOKOM YETKOCTH Oe€3 yBEeNWYeHHs 4YHcia MYJbTHIUIEKCOB, YTO MOXKET CTaTh OOJIBLION
IPOOIIEMOTA.

TpeboBanuss k TpoiryckHO#M cmocoOHocTn it HDTV TakoBel, uto dopmar cxaruss MPEG-2 yxe He
paccMaTpuBaeTCsl KaK MOIXOSAUINN BapHaHT, HECMOTpPS Ha TO, YTO B OJAHOM MYJBTHUILIEKCE TEXHUYECKU
BO3MOXKHO Tiepenatb ofHy nporpammy HDTV B dopmate MPEG-2, kak 3T0 ObUTO clieaHo B ABCTpaiuu
(DVB-T B kanmame 7 MIm ¢ mynsTuiuiekcoM 64-QAM M BO3MOXKHOH CKOpPOCTBIO Tepefadd JaHHBIX
23 Mowurt/c, B 2001 romy Obuia BeIOpaHa CKOPOCTh mepeaaud BuaeomanHbix mis HDTV B pasmepe
15,4 Mourt/c). Takue crtpanbl, kak CIIA, wucnonesyromme ATSC, Takke mNpeiararoT €IUHCTBEHHYIO
nporpammy HDTV Ha kanan.

HeoOxomum 3¢ ¢eKTHBHBIN HOBBIA MPHEMHUK BBICOKOM deTkocTh ¢ ¢popmarom cxkatus MPEG-4/AVC, nns
TOro 4TOOBI peann3oBaTh Oonee 3¢ dexTuBHyI0 cucremy cxatug aast HDTV. ns HDTV ocoboe 3Hauenne
HMEIOT CIIEAYIOIINE aCIEKTHIL:
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HDTV, wucnonesytonmmii merox cxatuss MPEG-4/AVC, nmns monydeHHs XOpOIIETo KadecTBa
n3o0paxeHus: (kadectBa OOCITyXWBaHHA) MOXkeT mnorpeboBath 10 Mout/c s ¢opmara
ckanupoBanust 720p; 12 Mout/c mis gopmata ckanupoBanus 10801 u 20 Mout/c nns dpopmara
ckanupoBanus 1080p.

Jna Toro 4roObl ompaBAaTh HCIOJNB30BAHUE CIIEKTpa U CHENaTh 3KOHOMHYECKH OOOCHOBAaHHOE
mpeUIoKeHrne, OyaeT HeoOXOoAMMO TiepelaBaTh B OJHOM MYIBTHILIEKCE, MO KpailHel Mepe aBe
ycnyru HDTV;

720p siBisiercst 6onee 3((HEKTUBHBIM C TOYKU 3pEHHS 4acToT, yeM 1080i; B 3aBUCUMOCTH OT THIIA
koHTeHTa, (opmar 10801 morpeboBanm Obl mpu mnepemade Ha 10—20% Oosiblle MPOMYCKHOM
CIIOCOOHOCTH;

1080p mpeytaraet gy4iiee Ka4ecTBO H300PaKEHHs; 3TO MPUHIMUITHAIBHO BaKHO JUIS TEJIEBU30POB C
KPYIHBIMH IUIOCKUMH dKpaHamu (50 qroiiMoB M O0JIbIIe), TOATOMY JaHHBIH (hOPMaT TaKkKe CIeayeT
paccMaTpUBaTh KaK BapHAHT IS Pa3BEPTHIBAHMS B OYTyIIEM.

Ilponycknas cnocoonocms myavmuniexca DVB-T u DVB-T2

Cranaapt Broporo nokoyienusi DVB-T2 Obin pa3zpa®otan ajis 1udpoBoro HazeMHOro paauosemianus TB u
IpU TeX K€ YCIoBUAX npuema mpeanaraer or 30% mo 50% Ooiplie YUCTOH MPOMYCKHOH CIIOCOOHOCTH
JaHHBIX 1o cpaBHEeHHIO ¢ DVB-T. KpoMe Toro, eMy npucyuye cienyromue CBOHCTBA!

IloBrImeHHAs HaACKHOCTL MO0 OTHOIICHUIO K MOMEXaM OT APYTHUX NEPECAATYMKOB, YTO IMPUBOAUT K
JIydaieMy NOBTOPHOMY HCIIOJIB30BAHUIO YaCTOT.

Jlyumas pabota OYC, paccrosiHue MEXIy COCEAHUMH IeperaTankaMu OoJiblie, 1Mo KpaiiHeil Mepe,
Ha 30%.

Jenaercst akeHT Ha QUKCUPOBAHHBIN MPUEM C HCITOIB30BaHUEM CYIIECTBYIONINX aHTCHH.

He tpebyetcs oOpaTHast coBMecTHMOCTH ¢ curHaioM DVB-T.

CosmectuM ¢ Cornamenuem GEO6.

JloCTYITHOCTE TOTPEOUTETHECKUX TOBAPOB B OJIIDKANIIIEM BpeMeHH, a UMEHHO K KoHITy 2009 roxa.

Oxwunaercs, uro ¢ 2012 roma Ha pPBIHKE TOBApPOB MAaCCOBOTO TOTPEOJIEHHUS TMOSBUTCS OOJIBIIOE
KOJInuecTBO npueMHukoB DVB-T2.

B Hactosmee Bpemss DVB-T2 HaxouTcs Ha CTa Ui HHTEHCUBHOT'O TECTHPOBaHUs B BenukoOpuTaHu.

B npusenenHoit Hike cpaBauTenbHON Tabnume 1 (mobe3Ho nmpenocTaBieHa AoktopoM P. bprorrepom, IRT,
nporao3 EPC 2008 roma), moka3zaHo kojwdecTBOo TporpamMm TB crammaptHO# deTkocTH/TB BBICOKOM
YETKOCTH Ha OJTUH MYJBTHIUICKC IPH (PUKCHPOBAHHOM IIpUEME JIJIS:

DVB-T (64QAM-2/3-1/32 c o0meii ckopocThio Tepenadn AaHHbIX 24,1 MOUT/c Ha MyJIBTHILIEKC);
51

DVB-T2 (256 QAM-2/3-1/32 ¢ oOmeii ckopocThlo TIiepenadyn JaHHBIX 35,2 MOut/c Ha
MYJIbTHILIEKC).
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Taoauma 1

Cnexrpaabubie TpedoBanns 1 HDTV
Tpefyemasi 0 BOIMOKHAS CKOPOCTH TIepeatn Jannbix A7s HD

Yuc10 nporpaMm Ha MYJAbTHILIEKC - (HKCHPOBAHHBII NpHeM

(BOL{]\[UH\'H asl CKOPOCTE Hepeaatn TaHHBIX Ha MYJILTHILTeRC / TPEG_\'BSI Al CROPOCTE Hepejatil TAHHBIX Ha Iporp &ll\l]\[.\')

CraTncrinaecxkoe
MYJIbTHILICKCHPOBAHIIE
HILJIEKCHpPpOBaAHHE %

P B BY/LVIIEM

q’[ll\'ClI])DBﬂHHOE TATHCTHYECKO€

MYJIbTHILIERCH

Tpedyemasn cro-|

DVB-T DVB-T2 |pocTeneperatiii | DVB-T DVB-T2
atmex (Manr/c

Koauposanme Tpedyesan cro-
PopMatT | crounmga | POCTE nepeatm DVB-T
hacbix (Monr/c

8,0 11,7 3 8 il

5.6

SD MPG-2 4 6,0

sD MPEG- 3 8.0 S : nporpj.ufmvHD: P
YAVC , . - X
HD- MPEG- \
720p AVC 10 24 35 3,0 4.4 5 48 7.0
HD- MPEG-
1080i YAVC 12 2,0 24 35 6 4,0 59
(DVB-T-64QAM-2/3-1/32: 24, 1M6uT/c; DVB-T2-256QAM-2/3-1/32: 35,2 M6ut/c)
page 19
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B cnenyromeii cpaBuutensHoi Tabmuie 2 (iro0e3Ho mnpenocraBieHa gokropom P. Bprorrepom, IRT,
nporao3 EPC 2008 rona) mokazano uucio nporpamm TB crangapTHoi yeTkocTi/TB BBICOKOW YETKOCTH Ha
OJTUH MYJBTHIUIEKC TIPU TOPTATUBHOM TIpUEME JIJIST:

. DVB-T (16QAM-2/3-1/4 ¢ oOmeli ckopocTblo iepeaaun AaHHbIX 13,3 MOUT/c Ha MyJBTUIUIEKC); U

. DVB-T2 (16QAM-5/6-1/8 ¢ o0mieii ckopocThio epenadn JaHHbIX 19,8 MOuT/c Ha MyJIBTHIUIEKC).
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Taoaumna 2

y “-CHCKTpa.ﬂbeIC TpedoBanns aas HDTV

Yuc10 nporpaMm Ha MyJIBTHIUIEKC - HOPTATHBHBIH IPHEM

3IMOARH N il t X Ha MY/ N (3N OyeMasi CKOPOCTL HepeIati TAHHBIX Ha IPOrPaMMy
BO3MOZKHAS CROPOCTE MepeIa il TaHHBIX Ha MY/JILTHILIERC / T €0} A

‘DHKCH]}OB&H}IOE CrarucrHueckoe Crarncriyueckoe
MYJIbTHIIEKCHPOBAHHE MYJIbTHIIEKCHPOBAHHE MYJIbTHILIEKCIIPOBAHIIE
B BY/IVIIIEM
Koanponanme | TPeoyesas cro- Tpedyemas cro-
(DupMal' Ay POCTE TIepeaatin DVB-T DVB-T2 POcTE Mepeaatn DVB-T DVB-T2
HETOIIRA L (Mn/e 1anubix (Mént/e
SD MPG-2 4 33 5,0 3 44 6,6 3 5
nporpamver HD Pom—
MPEG- /
L YAVC 2 44 53 79 15 09 132
HD- MPEG- —
720p | 4AVC 0 13 2,0 3 1,7 2,5 2 2,7 4,0
HD- MPEG-
10806 | 4AVC = L1 1,7 10 1,3 2,0 6 23 33

(DVB-T-16QAM-2/3-1/4: 13,3M6uTt/c; DVB-T2-16QAM-5/6-1/8: 19,8 M6uT/c)

page 22
IlthtEtut fiir Rundfunktechnik Spectrum Requirements for HDTV — Forecast 2008 — 25/26 November 2008 © IRT — Brugger

B mnpoBemennom HemaBHO wucciemoBanmu  (trev_2009-Q4 Spectrum Brugger.pdf) P. bprorep wu
A.T'Genra-JImopu B KpaTKOM BHIE H3YYaId BO3MOXXHOCTH IH(PPOBOTO HA3EMHOTO TEJICBUACHHS TI0
00eCIeUeHUI0 KOHKYPEHTHOM TUIaT(OPMBI sl OyIyIIUX PaauoBEIIaTSIIbHBIX MpUiokeHud. TeneBumeHue
BbIcOKOH vetkocTu (HD) Oputo mpuHsaTO 3a Oyaymmid ctanmapt st Bcex TB mpunoxenwid. OneHUBAINCH
KOJIMYECTBO MPOTPaMM, KOTOPBIE MOTYT OXBAaTBIBATHCS MYJBTUIIEKCOM IPU MPUMEHEHUN CTATHCTUYECKOTO
MYJIbTUIUIEKCUPOBAHHUSA, METOABl KOAWPOBAaHHSA HOBBIX HMCTOUYHHUKOB (MPEG-4) um meromsl KoaWpOBaHUS
HOBBIX KaHanoB (DVB-T2) u paccMaTpuBaiuch BO3MOXHOCTH, uMetoriuecs B pamkax Cornamenust GE06.

OTo uccienoBaHUE MOKa3bIBaeT, uTo ¢ BHeapeHueM MPEG-4 u DVB-T2 moxHO clenaTb KOHKYPEHTHOE
npeIoKeHne o HazeMHoH mardopme B pamkax Cornamenuns GE06.

Kpome Toro, MoHO cenath BBIBOJ O TOM, YTO PaHOBEIIaTeIbHbIE KOMIAHUHU [TOIyYaT TOJBKO MONb3Y OT
nepexona K MPEG-4 w/unu DVB-T2, npu ycnoBuu, 4yTo Takoe npuMeHeHue O6osee 3h(HEeKTUBHBIX C TOUKU
3pEHHS YacTOT METOJI0B MOXKET HCIOJIb30BaThbCAd MMHU Ul YJIYUIIEHHOTO IIPEUIOKCHUS NMPOrpamMM, B TOM
41O KacaeTcs Ooee BrICOKOTo kadectBa (HD) u/mmm Gombiiero Koim4ecTa mporpaMm.

Ilo >TuM mpuuMHAM cuUUTaeTCs] HEOOXOOMMBIM, YTOOBI MMEIOLIMICS B HACTOALICE BpPEMsl CIEKTp s
pazuOBEIIaHUs OCTABAJICSI B PACIIOPSIKEHUH AT Lieiel paauoBeinanus. B nuHoM ciaydae moboe nanbHelIiee
COKpAIlleHHE paJUOBELIaTeIbHOTO CIEKTpa B  HEJAJICKOM OyIylleM Cephe3HO MOAOpBalo OBl
KOHKYPEHTOCNocoOHOCTh mnatdopmbel DTTV.
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Ilponycknas cnocoéonocms mynvmuniexca ISDB-T

Cucrema ISDB-T cocrout u3 13 cermentoB OFDM. Kaxaplii cerMeHT COOTBETCTBYET CIIEKTPY YacTOT C
MoJIocoi mpomnyckanus, pasHoi B/14 MI'n (B o3Hauaet mosnocy mpomyckaHus Ha3eMHOTO TeJeKaHana: 6, 7
i 8 MI'm), Tak 94TO OMH CETMEHT 3aHUMaeT IMOJIOCY mporyckanus 6/14 MI' (428,57 k['m), 7/14 MI'n
(500 xI'mm) mmm 8/14 MI'mm (571,29 xI'mr). [Ipu TeaeBU3MOHHOM paAMOBEIIAaHUH MPHU TIepeaave UCIOIb3YIOTCS
13 cerMeHTOB ¢ MOJIOCOM mpomycKkaHus okoJo 5,6 MI't, 6,5 MI'tt winu 7,4 MI 1.

Cucrema ISDB-T mmeer Tpu pexuMa Iepeladd C pPa3HbBIMH HHTEpBalaMH HECYLIHMX, IJIi TOTO YTOOBI
paboTaTh MPU MHOXKECTBE YCIIOBMH, HalpuMep, IPU Pa3HbIX 3alIMTHBIX MHTEPBAJIAX, KaK ONpPEAEISIETCS
KOH(pUTypaluell ceTH, ¥ NOMJICPOBCKOM CIBHIE, NMPOUCXOJIIEM NMpH MOOWILHOM mpueme. B pexume 1
OJIMH CEeTMEHT cocTouT u3 108 Hecymux, Torna kKak B pekumax 2 U 3 9ucio HeCyIINX, COOTBETCTBEHHO, B
IIBa U YeThIpe pa3a Ooble.

JUTMTETPHOCTE BPEMEHHOTO TIEPEMEKCHUS B PEATFHOM BpPEMEHH 3aBHCHT OT IapaMeTpOB Ha JTame
(dopmupoBaHus HTU(PPOBOTO CUTHANA U OT JJTMHBI 3aIIUTHOTO UHTEPBAJIA, M IOITOMY MapaMeTphl, YKa3aHHbIC
B Tabmure 3, HMxe, OyIyT NpUOIM3UTENBHEIE.

Tab6smua 3: OcHoBHBIe MapaMeTpsbl cucTeMbl ISDB-T

IIapameTtp nepeagauu Pexum 1 ‘ Pexum 2 ‘ Pexum 3
Yucno cerMeHTOB 13
5,57 MI' (6M*) 5,57 MI'y (6M*) 5,57 MI'y (6M*)
[Momoca npormryckanus 6,50 MI'y (7TM*) 6,50 MI't (7TM*) 6,50 MI'm (7TM*)
7,43 MI'r (8M*) 7,43 MI'm (8M*) 7,43 MI' (8M*)
3,968 kI’ (6M*) 1,948 xI'r (6M*) 0,992 xI'r (6M*)

Pasnoc Hecymux

4,629 k' (TM*)
5,271 k[ (SM*)

2,361 k' (TM¥)
2,645 k' (M*)

1,157 k' (TM*)
1,322 xI'y (8M*)

5,271 k' (8M*)

2,645 k' (8M*)

1,322 kT (8M¥)

Uucno Hecymux 1405 2809 5617
252 mic (6M*) 504 mkc (6M*) 1 008 mkc (6M*)
f;ggﬁ:“om AKTHBHOTO 216 mkc (TM*) 432 mkc (TM*) 864 mxc (TM*)
189 mxc (8M*) 378 mic (8M*) 756 Mrc (8M*)
JUIMTEILHOCTS  3AIIUTHOTO 1/4, 1/8, 1/16, 1/32 nauTenbHOCTH aKTHBHOI'O CHMBOJIA
WHTEpBaIa

Monynsiuust Hecy1en

QPSK, 16-QAM, 64-QAM, DQPSK

Yucno cMMBOJIOB Ha Kajp

204

JmrensHOCTH
epeMesKeHUs

BPEMEHHOI'0

0,0,1¢,02c¢,0,4c

BnyTpenuuii ko

Ceeprounoe koauposaunue (1/2, 2/3, 3/4, 5/6, 7/8)

Buenmauii kox

Kon PC (204,188)

CkopocTh
uHbOopMaIHU

nepenadu

3,65-23,2 M6ut/c (6M*)
4,26-27,1 M6ut/c (TM*)
4,87-31,0 M6ut/c (8M*)

Hepapxuueckas nepenava

He 6oee 3 yposaeii (yposens A, B, C)

ITonoca npomnyckanus HazemHoro TB kanaina.

KomOunanust mporpamMm (pUKCHpOBaHHOTO MpHEMa W MPOTPaMM MOPTATUBHOTO MpHEMa CTaida BO3MOKHON
Onaromapsi MepapXW4ecKkod mepenade, oOecreunBacMOW [eJICHMeM [yana3oHa B Mpejesax KaHaua.
"Uepapxuueckas mnepenava" o3HadyaeT, YTO TPH IJIEMEHTa KaHAJIHHOTO KOTUPOBAHHS, a WMEHHO IUIaH
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MOAYJIALIWH, CKOPOCTH KOAWPOBAHUA CBCPTOYHOI'O KOJAA C MUCIPABICHUCM OIIMOOK U JJIIUTCIIBHOCTD
BPEMCHHOI'O IICPEMEIKCHUA MOTYT OBITh BBI6paHLI HC3aBHCHUMO. Kancz[oe MEPEMEIKCHNUEC, 1 BPCMCHHOC U
YaCTOTHOC, BBITIOJIHACTCA B CBOEM CCITMCHTE UCPAPXUUYCCKUX JaHHBIX.

Kak omucano Bblllle, HAMMEHbIIEH HEPApXUUECKON €IWHULEH B CHEKTpe 4acToT siBisiercss oauH OFDM
cerMeHT. B cooTBeTcTBHU ¢ PrucyHKoM 1, 0MH TeIeBU3NOHHBIN KaHa cocTouT U3 13 cermentoB OFDM, u ¢
Y4ETOM 3THX CEIMEHTOB MOXET OBITh YCTAHOBJICHO JI0 TPEX HepapxXUuecKux ypoBHeH (ypoBuu A, B u C).
Ecaun OFDM curnan nepeaaercs ¢ UCHOIB30BAHUEM TOJIBKO OJHOTO YPOBHS, 3TO ypoBeHb A. Ecnu curnan
TepeaaeTcess ¢ HWCIONIB30BAaHHEM NIBYX YpPOBHEW, IMEHTPAIbHBIM "HameKHBIM" YpPOBHEM SsBIsIEeTCI A U
BHCITHUM YpoBHeM siBisiercss B. Ecnmm curnanm mepemgaercsi ¢ MOMOIIBIO TPEX YPOBHEH, IEHTPATbHBIM
"HaZe)KHBIM" YpOBHEM sIBIIAETCS A, CpeJHUM ypoBHeM siBisieTcss B m BHemHuM ypoBHeM sBisgercs C.
[lpuanMass Bo BHMMaHWE (PYHKIWIO BBIOOpa KaHama B TMPHEMHHUKE, IS CIEKTPa, CErMEHTUPOBAHHOTO
mooOHBEIM 00pa3oM, JOJDKHBI COONIOAATHCA TpaBWIIa PACIONOKEHHS CEerMeHTOB. Kpome Toro, oawH
YPOBEHb MOXET OBITh YCTAHOBJICH JJII OJTHOTO LEHTPAIBHOTO CETMEHTA KaK CErMEHTa YaCTUYHOTO MpHeMa
IUTS TIOPTaTHBHBIX IPHEMHUKOB OJTHOCETMEHTHBIX YCIyT. B 3TOM cilydae eHTpaIbHBIM CETMEHTOM SIBIISIETCS
ypoBeHb A. Hcmonp3oBanue Beelt O0CH ToT00HBIM 00pazoM HasbiBaeTcst ISDB-T.

Pucynok 1

MepapxHieckHiA
YPOEEHE B
Wepapxudeckkid | [Mepapxryeckri HMepapx1deckni
YpOBEHE A YpOBEHE A YPOEEHE C

MyNETHNNEKCHD OB aHHE j\ — i «—L

I EHHBIX i '
{ofbeAHHEHHE HEpapxH- |7
YECKHYE YPOBHEH) A

cerme;w;l AHHBLX |_ KonKpoBaHKe KaHana,
a \/, thopMHpOBaHHe Kagpa OFDM

CnekTp — g
nepesaqH — _— 4
W b T
TqaCTHHHbIﬁ NpHEM

||_||ZIHEMHHK 13Tk CEFMEHTDB| ‘I‘Ipmer«mm 1-ro cerMedTa

B Tabmumme 4 mpencraBieHa oOmas CKOPOCTh TEpemaddl NaHHBIX IS BceX 13 CerMEHTOB C Y9ETOM
napameTpoB ISDB-T, koTopble onpeensioTcs paguoBeniareabHoi komnaniei. OHa MOYKET UCITOIb30BaThCs
U1l QUKCUPOBAHHOTO Y TIOPTATUBHOTO MpUEMa.
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Tabamnua 4: O61masi cCKOpocTh Nepeaavn JaHHbIX

CkopocThb nepeaayu JaHHbIX (KOUT/C)
Mouymmfm Caeprounsiii Ko Ynciio nepenannbix TSP 3ammTHOE 3amuTHOE 3ammTHoe 3ammTHoe
Hecylen (Peskum 1/2/3) OTHOLIEHHE: OTHOLIEHME: OTHOLIEHME: OTHOLIEHHE:
1/4 1/8 1/16 1/32
12 156/312/624 3,651 4,056 4,295 4,425
DQPSK 2/3 208/416/832 4,868 5,409 5,727 5,900
3/4 234/468/936 5,476 6,085 6,443 6,638
QPSK 5/6 260/520/1040 6,085 6,761 7,159 7,376
7/8 273/546/1092 6,389 7,099 7,517 7,744
172 312/624/1248 7,302 8,113 8,590 8,851
2/3 416/832/1664 9,736 10,818 11,454 11,801
16-QAM 3/4 468/936/1872 10,953 12,170 12,886 13,276
5/6 520/1040/2080 12,170 13,522 14,318 14,752
7/8 546/1092/2184 12,779 14,198 15,034 15,489
12 468/936/1872 10,953 12,170 12,886 13,276
2/3 624/1248/2496 14,604 16,227 17,181 17,702
64-QAM 3/4 702/1404/2808 16,430 18,255 19,329 19,915
5/6 780/1560/3120 18,255 20,284 21,477 22,128
7/8 819/1638/3276 19,168 21,298 22,551 23,234
*1: B nannoii Tabmuiie nokazan npuMep o0IIei CKOPOCTH Mepeadl JaHHBIX, IPU KOTOPOH HEKOTOPBIC MTAPaMETPhI OIIPE/ICICHBI

g Bcex 13 cermentoB. OOpaTuTe BHHMaHHE Ha TO, YTO OOIIas CKOPOCTh Mepelayd AaHHBIX BO BpeMsl HepapXU4ecKOu
nepesavy U3MEHAETCS B 3aBUCHMOCTH OT KOH(MHUIypal[ui HepapXHUYECKHUX IapaMeTpOB.

Bonee moppobHyro mHpopMmanmo o mynpruiuiekce ISDB-T u mo HmwkeciaemyromuM CTaHAapTaM MOXHO
Haiti B Pekomenmarun BT-1306-3 (cuctema C) MC3O-R:

ARIB Craamapr ARIB-STD B-31 Bepcus 1.6 — Cucrema mnepemauu ams HOU(GPOBOTO Ha3eMHOTO
paauoBemianus, HOsA0ph/2005. JloctymHo mo azapecy: http://www.arib.or.jp/english/html/overview/doc/6-
STD-B31vl_6-E2.pdf.

Bpasunbckuit crangapr ABNT NBR 15601 — [ludpoBoe HazemHoe teneBupeHne — Cucrema Iepenayvd,
nexkabps/2007. [ocrymro mo ampecy: http:/www.abnt.org.br/tvdigital/norma_eua/ABNTNBR15601
_2007Ing_2008.pdf.

5.4 Moounabsnoe TB

MoOunbHOEe TeNneBUACHUE HMMEET pa3Hble 3HAYECHUS. ODTO MOXKET OBITh MOOWIBHBIA HpPUEM CUTHAJIOB
uudposoro tenesuaeHus cereit DTTV, co3gaHHBIX B OCHOBHOM AJISl IPHEMa Ha KPBILIE WIK BHYTPU 30aHUS.
OTO MOXET TakKe O3HayaTh MPUEM TeNCBUICHHUS Ha MOPTATUBHBIC yCTPOMCTBA, TaKHe KaK MOOWJIbHBIC
tenedonsl. [locnennemy ynensercs ocoboe BHUMAaHHUE, XOTS JAHHBIE BOIPOCH! YK€ HMOIHUMAIUCH. JTO
ycioyra MOOWJIBHOHM CBSI3M uepe3 CeTH, NpPHUHAUICKAIINE OIepaTopaM »JJIEKTPOCBSI3H, HIH XKE 3TO
paznuoBeIIaTeNbHas yciIyra 4epe3 CeTH, MpHHaAJIekKallie oneparopaMm cereil paanosenanus? Wnu xxe 3to
codyeraHne o0Ooux BapuaHTOB? BHUMaHue: Tak Kak paccMaTpuBajach NPOLEAYpa BbINAYM JIHLECH3UH
ormepatopy DVB-H, Moxer ObITh MOJE3HBIM IPOBECTH IMOAPOOHOE HCCIEAOBaHWE OW3HEC-TUIaHa
CYLIECTBYIOLINX COMCKaTenel (HeqaBHUE Cllyyad OT3bIBA JIMLEH3UU B | epMaHuy IpUBENH K PSIIy BOIPOCOB,
Ha KOTOPbIE JOJKHBI OTBETUTh HALIMOHAJIBHBIE OPTaHbl JIULECH3UPOBAHUS).

CyH_ICCTByeT HECKOJIbKO CUCTEM MOOUIBLHOTO TCICBUACHUSA.

B nmannOoM otdere OymyT paccmaTtpuBaThes Tonbko cucteMbl DVB-T, DVB-H, ,T-DMB u ISDB-T. C Toukn
3peHUs IJIAHUPOBAHUSI CETU HET HUKaKoro paznuuus mexay T-DMB u DAB-IP.

[IpuHIHAITEL, HU3II0KEHHBIE B pa3zene 5.2, Takke MOTYT IPUMEHSITHCS Il MOOWJIBHOTO TIprieMa Irepenad npu
ucnonb3oBannu cucteM DVB-T umn ISDB-T.
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Cuctremsl DVB-H u T-DMB uMeT u mpenMyIIecTBa H HETOCTATKHU. | JTaBHBIM pa3InIueM SBIISETCS MOJIoca
MIPOITyCKaHMUS W JHMANa30HBl 9acTOT, B KOTOPBIX pa0OTalOT cucTeMBI. [ TOro 4To0BI mepenaTs B CHCTEME
T-DMB Takoe ke KOau4ecTBO yciyr, kak u B DVB-H, 8 DMB mnorpebyercs ucronp3oBaTh OOJIBITIE
MYJBTHUIUIEKCOB. BBIOOp MeXITy OSTHMH CHCTeMaMu OyneT TJIaBHBIM 00pa3oM BOIPOCOM OCTYITHBIX
IMAITa30HOB YaCTOT M pacTpa KaHalla, aJalTHPOBAHHOTO K 3TOMY JAHAIla30Hy.

B cucreme ISDB-T ucnomesyercss onua cermeHt curHaia OFDM (cMm. PucyHok 1, BpIme) i mepemxadn
nporpamMm MoOmIbHOTO TB. CerMeHT, MCIONb3yeMBI CETOMHS ISl DTOW IIENH, SBISCTCS IEHTPATBHBIM
CETMEHTOM, XOTS YK€ HWMEIOT MeCTO OOCYXIeHHS OTHOCHTEIFHO YacTHYHOTO IIpHeMa JIo0oro wu3
13 cermenToB s MoOmimpbHOro TB. DTo mo3BONMHMT paawoBemATEIHPHBIM KOMITAHUSM IIepeaaBaTh
13 oTnenpHBIX KaHaaoB MoOmwiIsHOro TB, 1 cTaHeT Bo3MoskHa oriata TB mo Ou3Hec-MoaemsMm.

B cmyuae mepemaum omHOro KaHama MoOmibHOTO TB B HEHTpadbHOM CErMEHTE NPHUEMHHUK JOJDKEH
JIEKOIMUPOBATh CUTHAI M JIEMOIYJHUPOBaTh 3TOT cerMeHT curHajga OFDM. Takoe mpmioxkeHne Ha3bIBACTCS
"0qHOCErMEHTHBIM" MITH "TEXHOJIOTHEH OJTHOTO CeTMEHTa".

B cumy orpaHndeHnii 1Mo Mmojioce MpOITyCKaHus KaKaas OJHOCETMEHTHAs Mepeiaya MOXKeT IepeaaBaThCs Ha
MOOMIJIBHOE YCTPOMCTBO TOJIBKO IIPH TUTAHUPOBAHUH TIPOTPAMMEBI C HU3KOH pa3pemaromnieii CnocoOHOCTEIO.

[MopTaTuBHBIE yCTPOMCTBA MOTYT HCIIOJIE30BAThCS BHYTPH M BHE 37aHUI, B CTAllHOHAPHOM IOJIOXKCHUU W
MIPU BBICOKHX CKOPOCTSX TPH JBIDKCHHH HA MAalllMHE WM B moe3zie. [I[pueMHas aHTeHHa UMeeT HeOOoIbIne
pasMepsl Mo CPaBHEHHIO C JUTHHOW BOJIHBI, U BO MHOTHX YCTPOMCTBaX MCIONB3YIOTCS BCTPOCHHBIC aHTCHHBI.
OmHako 3T OCOOCHHOCTH HAJIaraiOT OMPEICIICHHBIC TPeOOBaHUS I PabOTHI B YCIIOBUSAX OYCHb MaJloi
HATPSHKEHHOCTH TIOJS.

Ilponycknas cnocobnocms mynromuniexca

B cuny Toro uro mopTraTHBHBIE YCTPOHCTBa MMEIOT OYEHb MAaJCHbKHE pa3Mephl KPaHOB, B CHCTEMax
DVB-H, T-DMB wu ISDB-T Heo0XoAWMO HCIIOIB30BaTh YCOBEPIICHCTBOBAHHBIE CHCTEMBI CHKATHS
(MPEG-4/AVC). IloaTomy BbiOpaHa OoJiee HU3Kasi CKOPOCTh Iepeadyn JaHHBIX Ha mporpammy. Ilockonbky
BBIJIBUTAIOTCS KECTKHUE TPEOOBAaHUs K YCIOBUSAM INpPHEMa MPOrpaMMBbl, OONBIIMHCTBO ONEPATOPOB MMEIOT
TEHJICHLIMIO BBIOMpATh BapUaHT HAIEXKHOW CHUCTEMBI, JaK€ C OTPaHUUYECHHON YUCTOH CKOPOCTBIO IEpeaayu.
B sTom ciyuae B ogqHoM MmyneTuiuiekce DVB-H OynyT pasmemarsest ot 10 go 15 mporpamm. Ha mpakTuke B
onHoM mynbeturiekce T-DMB nepenaercsa ot 5 1o 6 TB yenyr.

[Ipu MoOumpHEIX npuinokenusx [SDB-T mpomyckHas cmocoOHOCTh MYJIBTHIIEKCA PACCUUTHIBACTCS IS
onHoro cermernta OFDM. B Ta6nutie 5, Huke, pecTaBieHa CKOPOCTh Nepeady JaHHBIX OJJHOTO CerMEHTa
¢ yuetoM mapametpoB cuctembl ISDB-T (ompeneneHHbIX pagroBeIaTeIbHON KOMITAHUEH ):

Tabauna 5: CkopocTh nepeJavyu JAHHBIX OJJHOT0 CErMeHTa

Yuciro nepesaHHbIX CkopocThb nepegayu JaHHbIX (lcﬁuT/c)*2
Moayasiuus CepTounsiii 101 TSP*! 3amuTHOE 3amuTHOE 3ammuTHOE 3amuTHOE
HecyIe (Pexxum 1/2/3) OTHOLICHHUE: OTHOILIEHHE: OTHOLIEHHE: OTHOLIEHHE:
1/4 1/8 1/16 1/32
DQPSK 1/2 12/24/48 280,85 312,06 330,42 340,43
2/3 16/32/64 374,47 416,08 440,56 453,91
QPSK 3/4 18/36/72 421,28 468,09 495,63 510,65
5/6 20/40/80 468,09 520,10 550,70 567,39
7/8 21/42/84 491,50 546,11 578,23 595,76
16-QAM 1/2 24/48/96 561,71 624,13 660,84 680,87
2/3 32/64/128 748,95 832,17 881,12 907,82
3/4 36/72/144 842,57 936,19 991,26 1021,30
5/6 40/80/160 936,19 1040,21 1101,40 1134,78
7/8 42/84/168 983,00 1092,22 1156,47 1191,52
64-QAM 1/2 36/72/144 842,57 936,19 991,26 1021,30
2/3 48/96/192 1123,43 1248,26 1321,68 1361,74
3/4 54/108/216 1263,86 1404,29 1486,90 1531,95
5/6 60/120/240 1404,29 1560,32 1652,11 1702,17
7/8 63/126/252 1474,50 1638,34 1734,71 1787,28
*1: TIpeacraBiseT KOIMYECTBO nepeaHHbiX TSP Ha kanp.
*2: TIpeacTaBiseT i mapaMeTpoOB Mepeadyn CKOPOCTh MePeaaun JaHHBIX (OMTHI) HA CETMEHT.

CkopocTb nepenaun JaHHEIX (0uTHI): nepenanHsie TSP x 188 (6aiiTel/TSP) x 8 (6utbl/6aiit) x 1/nnmHa xagpa.
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Bonee mompobHyro mHpopMmanmo o mynpruiuiekce ISDB-T u mo HmkeciaemyromuM cTaHAapTaM MOXHO
Haitu B Pexomenmanium BT.1306-3 (cuctema C) MCD-R:  http:/www.arib.or.jp/english/html/overview/
doc/6-STD-B31v1 6-E2.pdf WA http://www.abnt.org.br/tvdigital/norma eua/ABNTNBR15601 2007Ing 2008.pdf

ARIB Craamapr ARIB-STD B-31 Bepcus 1.6 — Cucrema mnepemauu i HOU(GPOBOTO Ha3eMHOTO
pamuoBentanus, HOsIOpE/2005. JlocTymHO 0 ampecy: ht ip/english/html/overview/doc/6-STD-B31v1_6-

E2.pdf.

://www.arib.or.

Bpasunbsckuit cranmapt ABNT NBR 15601 — LudpoBoe HazemHoe TeneBuaenue — Cucrema mepenayd,
nekadpn/2007. JlocTymHO 110 afpecy: http://www.abnt.org.br/tvdigital/norma_eua/ABNTNBR15601_2007Ing_2008.pdf.

Kauecmeo nOKpslmus

Jdnst MOOWJIBHOTO ¥ TIOPTaTHBHOTO IpHeMa TpeOyeTcs BBICOKOE KadecTBO MOKpBITHI. Yacro mms
MMOPTAaTHBHOTO TpueMa OepeTcssi BEpOSITHOCTh IMpHEeMa B MECTONOJOXKeHHH, paBHas 95%, m 99% — s
IIOPTAaTUBHOTO MpHEMA BHYTPHU ABIXKYIIETOCS TPAHCIIOPTA.

B Hoxymente MC3-R 6A/99-E (http:/www.itu.int/md/RO7-WP6A-C-0099/en) IPEACTABICHBI PE3YJIbTATHI MOJIEBBIX
WCIIBITAHUA B MOOWJIBHOM pexume B bpasuwmmu. Hanpumep, mms Can-Ilaymy, kpymHeimero ropoja
Bpasunum, pe3ynbTaTsl IMOJIEBBIX HCIIBITAaHWN B MOOWJIBHOM peXHMME IOKa3aHbl Ha Pucynke 2, Huxe.
TecToBble HCIBITAaHUS BKIIOYAlOT M3MepeHus B 331 Toukax, M3 KOTOpBIX 258 BHE 3AaHUN U 73 BHYTpH
3nanuii. Can-llayny sBnsieTcss KpymHeHImmM ropoaoM bpasuimmu ¢ GONbIION KOHIIEHTpalMeld BBICOTHBIX
3[aHHIl B HEKOTOPBIX YacCTAX TOPOJA, UTO AHAIOTMYHO By MecTHocTH Hblo-Mopka m Tokmo. CurHan B
MIOJIBUKHOM peXHMME MepefaeTcss OT €AMHCTBEHHON CTaHIMM. J[aHHas OomopHas CTaHIUS MMeEeT 3.M.U.M. B
ropu3oHTaNbHON MIockocTH 130 kBT u obmyro ».mu.m. mopsaka 200 kBT, a Takke HeHaNpaBICHHYIO
anteHHy. Ha PucyHke 2 3esieHBIMM TOYKaMH OTMEYEHBI MECTa, 1€ IPUEM CUTHAJIa B MOOMJIIBHOM PEKUME
MMeeT XOopolllee KayecTBO, U KPAaCHBIMH TOYKAMH MeCTa, B OCHOBHOM B TYHHEJSIX, C MPUEMOM IIJIOXOTO
KadecTBa. J{J1st 1esneil onpeaeneHus B 4epHO-0e1oil meyaTHoil Bepcur, 0ol KOHTYpHOU JTMHUEH 00BeIeHBI
paiioHBI C XOPOIIMM KadyecTBOM CHUIHaja B MOOMJIBHOM pEXHME, 3a HCKIIOUCHHEM HECKOJIBKHX TOYEK B
HEOOIBIINX OETBIX OKPYKHOCTSIX, I/Ie KAaYeCTBO CUTHAJA TIOXOE.



http://www.arib.or.jp/english/html/overview/doc/6-STD-B31v1_6-E2.pdf
http://www.arib.or.jp/english/html/overview/doc/6-STD-B31v1_6-E2.pdf
http://www.abnt.org.br/tvdigital/norma_eua/ABNTNBR15601_2007Ing_2008.pdf
http://www.arib.or.jp/english/html/overview/doc/6-STD-B31v1_6-E2.pdf
http://www.arib.or.jp/english/html/overview/doc/6-STD-B31v1_6-E2.pdf
http://www.abnt.org.br/tvdigital/norma_eua/ABNTNBR15601_2007Ing_2008.pdf
http://www.itu.int/md/R07-WP6A-C-0099/en
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Pucynok 1: Padora cucrems! ISDB-T B MOOMIBHOM pe:XnMe NMPH HCMOJIb30BAHMH pexxuMa 3,
3alMTHOrO0 MHTepBana 1/16, moxyssinnu QPSK, ckopocTn kogupoBanus 1/2
U BPEMEHHOTI'0 YIJIOTHEHHA

Allitude doipontod

VYcnoBHble 0003HaueHUs K Pucynky 1::

E B pacnosno)xeHHBIX BHYTPY TOYKaX KaueCTBO CUTHAJIA IJIOXO€ (B OCHOBHOM B TYHHEJISIX).

\ Benas xonrypnas nuHusa: KauecTBo cursana xopouuee.

Xapakmepucmuku usiyuenus

Jlaxce IIpU UCIIOJIL30BAaHUUN BapyWaHTa HaIIe)KHOﬁ CHCTCMBI, TpeGOBaHI/ISI K HAIPAXKEHHOCTHU IOJIA BBICOKU U3-
32 HEOOJNIBIINX BO3MOXHOCTEH MPUEMHOW aHTEHHBI M CJIOKHBIX YCJIOBUH INpueMa (BHYTpU 31aHUM, BHE
3IaHWil, B TPAaHCIIOPTHOM CpEICTBE C BHEIIHEH aHTeHHOW wim Oe3 Hee). Hambonee TpymHBIE yCIOBHSA
nprema;

. B nmanazome III; 16-QAM u npueM Ha NOPTAaTHUBHBIE IPUEMHUKH BHYTPH JBHXKYLIETOCS
TpaHcropTa 0e3 CBS3M MPUEMHUKA C BHEIIHEH aHTEHHOM;

. B mmnanazonax IV u V (mmtoc 1,5 [T, ans Hexotopsix crpan); 16-QAM u npueM Ha IOPTaTUBHEIE
MPUEMHUKY BHYTPH 3/1aHUH.

Ha mpakTuike pa3BepThiBaHHE CETH OyJeT HAYMHATHCS C YCTAHOBKH IEPEHAATUMKOB OOJIBIIONW MOIIHOCTHU
BOJIM3M TOPOJIOB ISl IOKPBITUSI TOPOJCKUX paiioHOB. Eciy HE0OX0AMMO, [T YIYUIIeHUs OKPBITUS Oy IyT
pPa3BepHYTHI OJHOYACTOTHBIE CETH C IUIOTHBIM PAacTPOM IepenaTynkoB. bonee mompoOHas uHbOpMaus o
ceteBbiX acnekrax st DVB-H u T-DMB npencrasnena B crangapre EPC Tech 3327, a ans ISDB-T — B
Pekomenmanuu MCD-R  BT.1368-7 "Kpurepun mnaHupoBaHus Uisi YCIOyr IU(GPOBOTO Ha3eMHOTO
TejaeBuIeHns B quanasonax OBY/YBY".
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5.5 HNurepakTuBHoe TB u yciyru nepeaadu JaHHbIX

HpOHyCKHaH CITOCOOHOCTH MYJIBTUIIJIEKCA B OCHOBHOM HCIIOJIB3YCTCA IJid NE€pe€aadyu YCIyr BUACO U
CBA3aHHBIX C HUM YCIYTI mepcaadyu 3BYyKa. I/IHOI‘I[B. TAKXKC MOXCT BKIIHOYATHCA Ha60p paguonporpamm.
KpOMe TOIr0, MYJIbTHUIIIICKC MOXKET COACPIKATh JAaHHBIC AJII MHOKECTBA yCIYT, BKIIFOYUad:

. AIIEKTPOHHYIO MTPOTPaMMYy Tiepeay;
. MH()OPMALTMOHHYIO YCIIYyTY;

. WHTEPAaKTUBHBIE YCIIyTH;

. TENIETEKCT;

. 00HOBJIEHHE TTPOrpaMMHOT0 obecrieueHust cucteMsl (SSU).

CKopocTh Tepefadyd JaHHBIX, NpeJHa3HaueHHas U1 YIOMSHYTBIX BBIIIE YCIIYyT, MEHSETCS OT cilydas K
CIIy4aro.

Humepakmuenvle yciyzu

CYH.ICCTBYIOT ABa TUIIa UHTCPAKTUBHBIX TCIICBU3UOHHBIX YCIIYT:

. BHYTPEHHHE WMHTEPAKTUBHBIC YCIYyTH, KOTrJa HH(GOpPMAIMS XPaHUTCS B MPUEMHHKE (HampuMep,
TEJICTCKCT);
. yAaJicHHbIE UHTEPAKTUBHBIC YCIYTH, KOrjaa MH(OpPMAIUs HANPABISACTCS MOCTABIIMKY MPOTPAMMBI

yepe3 0OpaTHBIN KaHall, Takas WH(OPMAIUs MOXET BKJIFOUATh OTKIMK Ha MPOTrpaMMy (HampuMmep,
TOJIOCOBaHKE) WM TpeOOBaHHWE HA MOJYYCHHUE HEKOTOPBIX MPOrpaMM (BHICO MO 3ampocy WIH C
IJIaTOU 33 MMPOCMOTP).

VYnanenHoe wuHTepakTuBHOEe TB yXe HaBHO paccMaTpuBacTCs Kak BakKHas OCOOCHHOCTh HH(POBOTrO
TEJIEBHJICHUS, OJTHAKO BO MHOTHX CTpPaHaX MPUIOKEHUS JUCTAHIIMOHHOTO HHTEPAaKTUBHOTO TB orpaHudeHsI.
JycTaHIIMOHHBIE WHTEPaKTHBHBIE YCIyrm TpeOyroT oOpaTHoro kaHaia. Ecmu oOparHbIi  KaHau
MIPEAOCTABISETCS MPOBOJHBIME WJIU TIOJBIKHBIMU CHUCTEMaMH DJIEKTPOCBS3H, WHTEPAKTUBHBIC YCIyTH HE
OKa3bIBAIOT MPSMOTO BO3JIEHCTBHS Ha CeTh Ha3eMHOTro nudpoBoro TeneBuaeHus. bruta onpeseneHa cucrema
JUTS TIPEIOCTaBIICHUST OOPAaTHOTO KaHajda BHYTpH Auana3oHa moxa HazpanumemM DVB-RCT, Ho He coolbmanock
0 €€ KOMMEpPYECKOM HCIOIb30BaHuU. OIHAKO BHYTPEHHSA HWHTCPAKTHBHOCTH SIBIISETCS TOIYJISIPHOM.
Tenerexct (MCDO-R BT.653-3) mponomkaeT ocTaBaTbCs BaXXHOH YaCThIO TMPEAJIaraeMbIX YCIyT HU(POBOTro
TEJICBUICHHSL.

ba3oBble HWHTEpakTHBHBIE YCIYTHM, Takhe€ KakK TeJIeTeKCT, MOTYT HCIOJb30BaTbCs CO CTaHIAPTHBIMU
npuemaukaMu DVB-T. [lns Gojee mnepenoBbIX WHTEPAKTHBHBIX YCIYT TPUEMHUKH JOJDKHBI OBITh
00OpyIOBaHbI,  MOMHUMO  ONEPAaTHBHOM  CHCTEMBI,  HPOTPAMMHBIM  OOECHEYCHHEM  YPOBHS
MEXIUIaT(OPMEHHOIO IporpaMMHoro ooOecmnedeHus. Ilpumepamu MeEXIaTGOPMEHHOIO MPOTrPaMMHOIO
oOecrieueHus SBISIOTCS MyJbTUMenuitHas mardopma it ObiToBeIX npuinoxkeHuid (MHP), nporpammuoe
obecrieuenue Ginga (6osee moapoOHas mHMopMmauus npuBoauTcs B Pexomenmammm MCDO-T H.761 wu
Hoxymente 2/229 MC3-D) m cucteMbl DKCIEPTHOW TPYIIBI 10 KOAWPOBAHUIO MYJIBTUMEIMHHON U
runepmeaniinon napopmanun (MHEG).

B psanme crpan morpebutensMm mpeaiararoTcs npuctaBkd, oObeauHsomme DVB-T/IPTV ¢ xectkumu
JUCKaMU. BOJIBIIMHCTBO MOMyNAPHBIX NPOTpaMM MOKHO IIOJIydaTh MO Kabenro depe3 ceTH LugpoBOro
Ha3eMHOI'0 TeJIeBUIEHUsA, B TO BpeMs Kak ceTu I[PTV MOryr mnpeaocTaBisTh JIOMOJHUTEIbHYIO
WHPOpPMALUIO, TPOrpaMMbl MO TPEOOBAaHWIO M MPOTPAMMBI, pacCUYMTAHHBIE Ha OCOObIe HMHTEPECHI.
BriOpanHble mporpaMMbl MOTYT ABTOMAaTHYECKH 3arpyXaTbCsi Ha JKECTKHUM Ouck. Takum crmocobom
IIPEIOCTABISIIOTCSA IMPOKOIIOJIOCHBIE UCTaHIIMOHHBIE HHTEPAKTUBHBIC YCIIyTH. [y Toro 4To0bl oKa3ate U
BBIOpaTh COXpaHEHHBIE MPOTPaMMBI, KaKasl MporpaMMa JOJKHA COMIPOBOKIATHCA METalaHHBIMU.

Hnmepaxkmuenvie mynpmumeouiinsle ycayzu

Jyis  mpemocTaBiIeHHMS IIMPOKOTO JUara30Ha COBPEMEHHBIX  WH(OPMAIMOHHO-KOMMYHHUKAIIMOHHBIX
COLIMANBHBIX  YCIYyT HACENCHWIO pa3BUBAIONINXCA CTPaH PEHTA0ENbHBIM  CPEICTBOM  JIOCTaBKH
MYJIbTUMEINHHON HH(OPMAIIMH B YCIIYT MOXKET CTaTh HHTepakTuBHOE DTTV. DTOT0 MOKHO HOCTHYH ITyTEM
WHKAIICYJISIUU TTOTOKOB MYJIbTHMEIUIHBIX JaHHBIX (BKJIIOYAasi JaHHBIC BEO-yCIyT W yCIyr BeO-TUIA) B
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uugposeie motoku TB pannosenianus. [IpreM BrIIeyKka3aHHBIX yCIYT U OTOOpakeHUE ATHX JaHHBIX HA TB
JKpaHe OyaeT peann3oBaHo ¢ moMombio udpoeix TB pagnosemarensapix STB. Takue ke STB co cBouMm
MIPOrPaMMHBIM M aNllapaTHBIM 00eCIIeUeHUEM TOICPKUBAIOT 00paTHbIe KaHab! 0o mo muHusiM KTCOIT
(Ha OCHOBE BCTPOSHHBIX MOJIEMOB KOMMYTUpYyeMoi uHuH), XDSL win mo moMantHuM KaOelbHBIM JIMHUSM
HFC (rubpumHo-BomoKoHHBIN Kabenb) Ha ocHoBe crangapra DOCSIS (BcTpoeHHBIE WITH BHEITHHE MOJIEMBI
DOCSIS, ceszannbie ¢ STB no unrepdeiicy Ethernet).

TB ¢ pacummpeHHBIMH (QYHKOMSAMH W WHTepakTHBHOe TB — mnpuHmunuansHo HoBble yciayru TB
panuoBeIaHusl, KOTOPbIE MOTYT OBbITH INPEJOCTAaBJICHBI TOJIBKO HAa OCHOBE LU(POBOrO PagHOBEILAHMA.
Konnermmmus TB ¢ pacummpeHHBIMH (QYHKIUSMH TpEAyCMaTpUBAET IUIATHBIE YCIYTH C KOIHPOBaHHEM
CUrHaja, 4To TpeOyeT HCIONb30BaHMs CMapT-KapT M CHUCTEM YCIOBHOTO JAOCTyNna. ApEHIOBaHHOE Y
CHELUATM3UPOBAHHOIO OIleparopa OOOpYAOBaHHE MOXET OOECHeYUTh BO3MOXHOCTb IPEIOCTABISATD
HACEJICHUIO MHTEPAKTHBHBIE YCIYTH B paMKax MAKeTOB YCIYyT Mo moamucke. Kpome Toro, s HacelneHHA
0CTaeTCsl BO3MOYKHOCTh OECINIATHOTO MpHeMa TaKeTa COLUAIBHBIX MporpaMM (Kak HalMOHAIBHBIX, TaK H
PETHOHAIIEHBIX ).

TB ¢ pacmmpeHHBIME (GYHKIHSIMH TPEIyCMaTPUBAET TEXHOJOTHIO TceBIomHTEepakTHBHBIX DTTV yemyr
(BCTPOCHHBIX HA MECTHOM YPOBHE B NMPHEMHUK) 0e3 oOpaTHOro kaHana. OHM BKIIIOYAIOT B ce0s pa3iinyHbIC
WHGOPMAaLMOHHBIE YCIYTH W CIIPaBOYHBIE MaTepualbl, Takue kak TB-mpecca, Mporuo3 moronsl, peidTuHrY,
pekiaMHble KaHanmbel W T. 1. llpm mepexome Ha nudpoBoe paauOBENIaHHE TaKUE YCIYTH MOTYT OBITh
MPEIOCTABIICHBI Cpa3y B I'yCTOHACEJICHHBIX paiioHax, TJe He XBaraeT Tele(OHOB M TAE MMOKa HEBO3MOXKHO
OpTaHU30BaTh OOPATHBIN KaHaJ IS OJHOMACIITAOHOTO HHTEPAKTUBHOTO O0CITYKHBAHUSL.

B pernonax ¢ HoCTaTo4HBIM YpOBHEM Telle(hOHH3AIMH WHTEPAKTUBHBIE CHCTEMBI MOTYT OBITH Pa3BEPHYTHI
Ha ocHOBe oOparHoro kaHama mo JmHuA KTCOIL. OOpaTHBIH KaHal MOXET IMOMICPKHUBATH Pa3TUIHBIC
JJIEKTPOHHBIE TPHJIOXKEHUS (KOMMEpILHIO, MPaBUTENbCTBO, 3aHATOCTh, 3APAaBOOXpaHEHHE, 00pa3zoBaHUE,
CEIIbCKOE XO3SMCTBO, OMPOCHL, peHTHHTH, BUpTyalnbHble CD, BeO-UTpHI U T. 1.). B TO ke BpemMs MOXKET ObITh
MPEIOCTaBIEH BBICOKOCKOPOCTHOM JOCTYIl B MHTEpHET MO BbiAedeHHbIM DTTV kanamam. [lns storo
Tenezputento He noHamodbutcst [IK, tak kak B 3TOM ciyyae ero ¢yHKmmio Oyner BoIIONHATE STB mms
UU(ppPOBOTO paAHMOBELIaHMsA: OH OyAeT OToOpakaThb BEO-CTpPaHUIBI Ha DJKpaHe, OPraHM30BaHHOM IIO
MpUHIOUITY "Kapycenu" TMocie COOTBETCTBYIONIETO IMepe)OpMATHPOBAHUS W MACIITAOMPOBAHHS TEKCTa U
rpaduuecKiuX OOBEKTOB BEO-CTPaHHUIl TAKUM O0pa3oM, YTOOBI CTajJ0 BO3MOXKHBIM WX OTOOpakKeHHE Ha
JKpaHe TeJeBH30pa CTaHAApTHOM ueTKocTH. BeO-Opaysep ympaBiseTcss ¢ MOMOIIBIO OeclpoBOIHOMN
knaBuatypsl. CoeiiHeHNE HE TPeOyeT JAOMOIHUTENHFHOTO BPEMEHH, TaK KaK KaHall MHTEPHETa MOCTOSHHO
noctyrneH. DakThdeckd Takoe OOCTy)KMBaHHE — TII0OKa3aTelh HOBOTO KadyecTBa JKU3HH, IOCKOJBKY
TEJIEBU/ICHIE CTAHOBUTCS MOIIHBIM WH(POPMALIMOHHBIM IILTFO30M, KOHIIEHTPUPYIOIIMM HauOoJjee nepeioBbie
WHPOPMALMOHHBIE TEXHOJIOTHH, TTO3BOJIAIOLINE JTF000MY YEIOBEKY HE3aBHCUMO OT BO3pacTa, 00pa3oBaHUs U
COIMAJIEHOTO CTaTyca OBITh MOJHOIICHHBIM WICHOM TI00anbHOW WH(DOpMAIMOHHOW MHGPACTPYKTYypHl 0€3
npuobpetenust [IK. STB mudposoro TB pagnosemanus moaaepkuBaeT GYHKIUN JOCTyNIa B MHTEPHET U
3IEKTPOHHOM MOYTHI.

Ha cnenyromem stamne pa3BepTeiBaHHs cucTeMbl Lu¢ppoBoro TB paanoBenianns cTaHOBUTCS BO3MOKHBIM
paclpoCTpaHUTh WHTEPAKTHBHBIE YCIYTd Ha OTHAJCHHbIE CEIbCKHE palloHBl € HEJOCTaTOYHBIM
nponukHoBenreM nuHUA KTCOII npu momomun 6ecnpoBogHOTO 00paTHOTO KaHAA.

Humezpuposannas uHmMepaKmueHas MHO20Ue1€6A51 UHPOPMAUUOHHAR CUCHEMA HA OCHO8e UUPPOBO2O
TB paduosewanusn

BrlmeykasaHHble 3ME€KTPOHHBIE HPUIOKEHHST MOTYT COCTaBIATh HMHTETPUPOBAHHYH) WHTEPAKTHBHYIO
MHOTOIICTIEBYI0 HMH(MOPMALMOHHYIO CHCTEMY, pEalM30BaHHYI0O Ha OCHOBE OTAEIbHOTO UHTepdetica
nonb3oBatesisi  (Opaysepa) W eAMHOW HMHTepakTHBHOM mardopmel. Takum oOpasom, omeparop
pazuoBELIaHUsI MOXKET CTaTh IOCTABIIMKOM CHUCTEMBI OOCITY)KMBaHHS KOPIOPATUBHBIX U MHIUBHIYaJIbHBIX
[I0JIb30BATENICll Ha OCHOBE CO3JAHUS LEHTPOB HHGOPMALMOHHBIX MOAHHBIX M1 COOTBETCTBYIOLIMX
WHPOPMALMOHHBIX YCIyI, BKJIIOYas CHEHUAIM3UPOBAHHBIC CEpPBEphl M YCTPOHCTBAa HMHKAICYJISIIUU
OIMCaHHBIX YCIYT B curHansl TB pagnosemanus. [Iporpammuoe oOecriedeHue cepsepa mpeacTaBiseT coboil
MHOIO(YHKIIMOHAJIBHBIA IMaKeT NMPOrpaMMHOTO OOecIiedeHHs], BKJIIOYAIOIIMH, B YAaCTHOCTH, MOIYJIH MAJIS
BBICTaBJICHHS CYETOB, MOJYJIM B3aHMMOJCHCTBUS C OaHKOBCKUMH IUIATS)KHBIMH CHUCTEMaMHM, YIpPaBJICHUE
W3BEIICHUSIMH, cOOp MeOuaMeTpUYecKuX MaHHBIX W O0paboTKy OOpaTHBIX (MHTEPaKTHBHBIX) KaHAJIOB
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naHHelX W T. nA. llomp3oBarenbckasi 4yacTh NPOrPaMMHOrO oOecredeHus: Takux cucrteM (Opaysep)
ycranasnuBaercs B STB nmudpoBoro paguoBemanus.

Takasg cucremMa MOMET MPHUHOCUTH IOMOJHUTENBHBIC IOXOIBI OINepaTopy uepe3 aOOHEHTCKYIO Iary,
HAYUCIIIEMYIO JAJISl CUCTEMBI YCJIOBHOIO JAocTyma (ocymiecTBisiemas depe3 cMapr-kapTel STB). Ommako
CYLIECTBYIOT JOXOJbl OT PEKJIaMbl, KOTOPbIE SBIIAIOTCS HauOoJiee BaKHBIM UCTOUYHHKOM JI0XOJa Oleparopa
MHTEPaKTUBHON HMH(OpPMALMOHHON cucTeMbl. PekiiamMa B MHTEPaKTUBHBIX HH(QOPMALMOHHBIX CHCTEMax B
KOpHE OTIMYAaeTCs OT TPaJUIIMOHHON OJHOCTOPOHHEH pEeKIaMbl B aHAJIOTOBOM paguoBeliaHud. Ee rmaBHoe
OTJIMYME 3aKJI0YaeTCsl B €€ LEJEBOM HANPABICHHOCTH (pa3IdyYHbIE IPYINBI MOJH30BATENCH IMOJIydaroT
pasHylo pekiiamy) W BCTPOCHHON (QYHKIMH HW3MEpEHHs ayIuTopuu (Meauamerpuis). B Hactosiiiee Bpems
STB MoryT noaaepxuBaTh ciaeaytoume GyHKIUH:

1 Hasnauenune mosip3oBaTeii0 aOOHEHTCKOro HHAeKkca. Korjga aOoOHEHT HMOAKIII0YAeTCs K CUCTEME, Ha
JKpaHe OTOOpaXKAeTCS AaHKETa C TMEPEYHEM ITyHKTOB, KAaCAIOIIUXCS COIUAILHOTO TOJOXKCHHS
MOJIL30BATEIISA, €r0 BO3pacTa, IoJia, J0X0/a, Cepbl HHTEPECOB, MHTEPECYIONIUX TOBAPOB U YCIYT U
T. J. (TOXOOHBIA OMPOC MOXKET IMOBTOPSITHCS Uepe3 OINpeeSICHHBIC MePHOIB BPEMEHH, HAIpUMep,
©XKETOJHO, IIJIS BEISBIICHUS U3MEHEHUH, €CJIM TAKOBBIC UMEIOTCs). VIHIEKC OTIpaBiIsieTcsl Ha CEPBEP
OmepaTopy M B JaNbHEHIIEM HCHONB3YETCA JIS BBIIBICHUS PEKIAMHBIX MaTEepHAJIOB, KOTOPHIC
OyIyT HAPaBIATHECS STOMY IOJIE30BATEITIO.

2 Mennamerpusa TB nporpamm (u3mepenus ayautopun). STB peructpupyer Kaxxaoe nepexytoueHue
¢ omHoro TB kaHama Ha [Apyroil M, HECOMHEHHO, BpEeMs IPOCMOTpa KaXZOro KaHaia.
Ilepuoanuecku TOIy4YeHHbIE NaHHBIE O MPOCMOTpPE HAMPABISAIOTCS Ha cepBep omepaTopa. JTa
(YHKLUS TO3BOJISIET PACCUUTATH TOUHBIE, a HE CTaTUCTHYecKue peiituaru TB mporpamm.

3 Pexnamuast meauamerpusi. Kaxxapiit miaTex 3a TOBaphl U yCIIYTH, IPOU3BEJICHHBIN MOJIH30BATEIIEM
¢ STB (c momnepkkoii GyHKIMU 3JIEKTPOHHOH KOMMEPIIHH), PETUCTPUPYETCs, U WHPOPMAIUS O
TUIIC TPUOOPETEHHBIX TOBAPOB WJIM YCIYI IEpelNaeTcsi Ha cepBep oreparopa, Iae MPOM3BOIAUTCS
aHAJIM3 CBA3M MEXAY NMPHOOPETCHHBIMU TOBapaMH U YCIyraM{ M UX PEKIaMOM, PeI0CTaBICHHOM
MOJIB30BATEIO paHee. OTa QYHKIHUS IIOMOTaeT OIICHUTh d3(P(PEKTHBHOCTh PEKIIAMHBIX MaTEPHAJIOB.

WnTepakTrBHAsS WHPOpPMAMOHHAS CHCTEMa MOXKET NPEAOCTaBUTHh JaHHBIC, MMCIOIIME KpailHe BayKHOE
3HavyeHue u i1 TB xomnanuii (pedTuHrM mporpamm), U s pekiamonateneil (3¢ GeKTUBHOCTh peKIamMbl
3HAYUTENTHHO MOBBIIIAETCS O6J1aroAapsl MOIYYSHHBIM LEIEBBIM PEHTHHTaM).

5.6 Kpartkas nHgopManusi 0 pa3BUTHH YCJIYI M 3BOJIIOLMH ceTeil
Pazeumue ycnye

B memom MOXHO cka3aTh, 4TO NH(POBOE HA3EMHOE TEIEBHUACHHE, peUIararoee porpaMmMbl OECTIIIaTHOTO
Bemanusad (FTA) wnu coueranme mporpamm FTA ¢ mporpammamu ¢ omnatod 3a mpocmotp (PPV),
CTaHOBHTCS OUEHbB MOMYJIIPHBIM.

B cBs3u ¢ YBCINYUBAOIIUMCS YHUCIIOM ,I[OMOXO3HI>1CTB, ra€ €CTh INIOCKUE DKpaHbl, paCTET CIIPOC Ha BUACO
BBICOKOI'O KaQ4€CTBaA.

Kak oxunmaercs, B Oynymiem ctaHeT HOpMoil mpocMmotp mporpamMm HDTV B roctunoii. Psg crpan yxke
Havanu mepenady nporpamm HDTV. Kabenpnoe TB, cmyramkoBoe TB u IPTV meHee orpaHwueHbl B
TIPOITYCKHON CITOCOOHOCTH, YeM I POBBIE HAa3eMHBIE CeTH, u Ooyiee moaxomar it HDTV mepemau ycmyr
BBICOKOTO KauecTBa. L{udposrie HazeMHbIe ceTH Takke MoryT npemiarate HDTV, Torna kak SDTV moxet
HCTIOJIb30BaThCs TJIABHBIM 00pa30M IJIsi BTOPHYHBIX IPUCTABOK, IOMOB OTIbIXa U MOPTATUBHBIX YCTPOUCTB,
KaK 3TO NIPOUCXOANT B ABCTpPaJIHH.

[Totpeburennckuii cripoc Ha MoOmiIbHOE TB emre He0OX0MMO TOKA3aTh.

Kak oxxngaercsi, 3HAYMMOCTb UCTIONB30BaHMs HHTEPakTUBHOTo TB H, B 4acTHOCTH, yciyr Mo TpeOOBaHUIO U
CO CIBHTOM TO BpeMeHH ¢ momormipio cereii PVR wmm IPNV (manpumep, TB B mro0oe Bpewmst), Oynmer
yBenuuMuBaThCs. MHHOBalMOHHBIE MHTEpakTHBHBIC mpuioxeHus B DTTV Bce eme He pasBepHyThl. Kak
OKHIAeTCs, C Pa3BUTHEM JIOMAlIHUX CeTeH, TMOTpeOUTENbCKHH CIOpOC Ha HMHTETPUPOBAHHBIC
MYJbTHMEAUNHHBIC YCTPOMCTBA U YCIyTM MHTEPAKTUBHBIX AAHHBIX, YBEIUYHUTCS €Ie OoJblie. ITO MOXKET
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MIPUBECTH K CHIDKEHHIO MMOTPEOHOCTH B JIMHEHHOM (IIPSAMOM) PaAHOBELIAHUN U YBEIMYCHHH OTPeOHOCTEH B
KOHTEHTE, KOTOPBIl MOXKET OBITh 3arpyKeH.

Cetn uM(ppPOBOrO0 HA3EMHOTO TENEBUACHUS CTOJIKHYTCS C POCTOM KOHKYPEHLHUH 3a CYeT YCIyT,
npeanaraeMpix 1o miaargopmam mudposoro kadempHoro TB, IPTV u cmyrtaukoBoro TB. Opnako B
nu(GpoBOM HA3eMHOM TEIIEBHICHUN CyIIeCTBYeT 3(h(EKTHUBHBIA CIIOCOO pacmpeneieHHs OTrpaHMYICHHOTO
maKera IOMYyJSIPHBIX OpOrpaMM W OOECIeYeHUS NPAKTUYECKH  YHUBEPCAIBHOIO  MOKPBITHS.
JonoaHNUTENbHBII KOHTEHT W MPOrPaMMBI, IPEACTABISIOMINE CIICHUABHBIN HHTEPEC, MOTYT AOHOIHATHCS C
HCITOJIF30BAaHUEM, TJE TO BO3MOXKHO, ceTert IPTV.

Deontoyusn ycayz u cemeii

JJist KaKJ0To THTIA YCIYT B CETH HU(PPOBOTO HA3eMHOTO TEJICBHICHHSI HEOOXOIMMO CIeNaTh TJaBHbIA BEIOOD
U3 TPEX B3aMMO3aBHCHUMBIX MAapaMETPOB: MPOIYCKHON CIIOCOOHOCTH MYJBTHUILIEKCA, Ka4eCTBa MOKPHITHUS U
XapakTepucTUK u3nydeHus. CrenaHHeld BeIOOp OyIeT OKa3blBaTh CYIIECTBEHHOE BIIMSHHE Ha CETh
IepeIaTIYnuKOB.

g yenyr TeneBuAeHu, IpeJHa3sHaueHHBIX UIs (UKCHPOBAHHOTO IIpHUeMa Ha aHTeHHBI, pacTIOJI0KEeHHbIe Ha
KphllIe, TpeOyIoTCa CpeJHHE YPOBHU HANpPSKEHHOCTH HOis. BpIOOp YacTo menaercst B MOJB3Y BBICOKOH
BEPOSITHOCTU MOKPBITUS OOJBIIUX TEPPUTOPHUH M OTHOCHUTENIBHO BBICOKOH YHMCTOH CKOPOCTH Iepesauu
JaHHBIX MYJIbTUILIEKCA.

Hns yciyr TeneBUACHWS, NpeIHAa3HAYEHHBIX M TOPTATUBHOIO IpHeMa Ha HeOOJbIINWEe AHTEHHHI,
pacrosyioKeHHbIe BHYTPH M BHE 34aHUH, TpeOYIOTCSl YPOBHU HANPSDKEHHOCTH IOJIST 3HAYMUTENIBHO BBIIIE, YeM
Ipu TpueMe Ha Kpble. BeiOop wacto nenmaercst B MoJib3y HajeKHOro BapuaHta cuctembl DTTV, uto B
pe3yabTaTe NPUBOAMT K MEHBINEH YUCTOM CKOPOCTH IEpPEeNadd NaHHBIX MYJIBTHUILIEKCA, CPEJHEH WU
BBICOKOW BEPOSATHOCTH TMOKPBHITUS W OOJbLIeH KOHLEHTPAUUH CETH MEePeAaTYNKOB IO CPaBHEHHUIO C
napameTpaMu, He0OXOANMBIMH JUI IPUEMa Ha KpbIlle. Y CIyr'd IpeAHAa3HAa4e€Hbl B OCHOBHOM JJISI TOPOICKHUX
paiioHOB.

Crpansl B ocHOBHOM BblOupatoT cranmapt MPEG-4/AVC, cmocoOcTByIomMid, B YaCTHOCTH, JyYILIEH
crektpanbHOU 3¢ dekruBHocTH M1 SDTV uw HDTV (mna HDTV TpebyeTcss BBICOKash YHCTas CKOPOCTH
mepefadyy JaHHBIX Ha MYJbTHIUIEKC). bbputa pa3paboTaHa M CTaHIAapTH30BaHA YIIydYIIEHHAas CHCTEMa
nepenaun DVB-T2, a nepBble npueMHUKH A7 Hee 0’KuAaroTes Ha peiake ¢ 2010 roxa.

MobOunpHoe TB TpeOyeT oueHb BBICOKMX YpPOBHEH HANpPsHKEHHOCTH TOJSA, W BEPOATHO IOJDKHA OBITh
BBIOpaHAa OYCHHh HajekHas cucteMma, Takas kak DVB-T, ISDB-T wnm wmHOrO BHIa, a IO3TOMY YHCTas
CKOpPOCTh Tepelaynl Ha MYJbTHIUIGKC OyaerT orpaHmueHHOW. B cuctemax moOunbpHOro TB, Takux kak
DVB-H, T-DMB u ISDB-T, moxer ucnoinb3oBaTbcsi Mmeron cxkatuss MPEG-4. HeoOxomuma BbICOKast
BEPOSITHOCTh TOKPBITHA. B OCHOBHOM CE€Th COCTOWT M3 MOITHBIX TEPEIATINKOB, PACIIOIOKEHHBIX BOJIH3U
TOpPOJIOB, JOMONHEHHEBIX nepeaarankamu B OUC.

B uHTEpakTUBHOM TENEBUACHUH MOXET HCIOJBb30BATHCS CYLIECTBEHHAs 4acTh MPOIMYCKHOW CIIOCOOHOCTH
MyJbTHIUIEKCA. [ AMCTAaHIMOHHON MHTEPAaKTUBHOCTH MO OOpaTHOMY KaHaly HEOOXOOUMO HCIOJIb30BaTh
KTCOII nnu 6ecipoBOHBIE CHCTEMBI AIEKTPOCBSI3H, BKIIIOUask TEXHOJIOTHH ITUPOKOIIOIOCHOTO JOCTYTIA.

5.7 Peryastopuas cpena

PerynsTopHple  pelieHHs  OTHOCHUTENBHO  WCIIOJNIB30BaHWS  YaCTOTHOTO  CHEKTpa  MPUHUMAKOTCS
rOCy/IapCTBEHHBIMH PETYIATOPHBIMH OpPTraHAMH Ha OCHOBE MEXIYHApOJHBIX COTJIAIICHWH, CTAaHAApPTOB U
Pexkomenpanuii. C 3TO# 1€JbI0 aIMUHUCTPAIIMKM TOCYJapCTB HA MHPOBOM YPOBHE COBMECTHO padOTaioT B
MEXIYHApOIHBIX OpraHU3alUsaX, TaKuX Kak MexayHapoJaHblii coro3 anektpocBszn (MCD), u ¢
3aMHTEPECOBAHHBIMH PETHOHATBLHBIME opranm3anusamu (Hanpumep, ATCO, PCAT, CEIIT, CUTEI u 1. 1.).

B mpenemax Espomeiickoro coro3a (EC), aaMuHHCTpalusM TOCyZapCTB OUYEHb Ba)KHA IIOJIUTHKA
EBpomneiickoit komuccun (EK) mo Bormpocam HCIonb30BaHus CIIEKTpa.

B pasmene Huke paccMaTpHUBAaKOTCS OCHOBHBIE MEXAYHAPOJHBIE PETYISTOPHBIE TOJOXEHUS TI0
WCTIOIIF30BaHUIO TTOJIOC, PACTIPEICTICHHBIX PaINOBEIIATeIbHON CITyK0e.
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Pacnpeoenenue cryxnco ¢ Pecnamenme paduocessu

Pernament paguocsssu MCO npencrasisieT coboi cornamenue mexay ['ocynapcrBamu — Unenamu MCO u
MEpPeCMaTPUBACTCS 4Yepe3 pEeryJspHbIC WHTEPBalIbl BPEeMEHHU BCeMUpPHBIMH KOH(MEPEHIUSMU PaAHOCBA3H
(BKP). ITocnemusas BKP (BKP-07) npoBommnace B 2007 roxmy, a ciefyromas 3amnanupoBada Ha 2012 rog.
B PernamenTe pamnocBs3u IPOMUCHIBACTCS MUCIOIB30BAHNME TUAMTA30HOB YaCTOT W M3JIAralOTCs MPOIIEITYPHI
JUTSI YIIPaBJICHIS HCTIOIB30BAHUEM ATUX TUATIA30HOB.

HenaBHO mosBUBIIAsCS TEHACHIUS PETyJIMPOBaTH CIEKTP HA HEHTPalbHOH OCHOBE IO OTHOIICHUIO K
yCIIyraM W TEXHOJIOTHSIM MOXET MPUBECTU K IepepacipeielieHHI0 YaCTOTHBIX JUANa30HOB I HEKOTOPBIX
THAMIOB YCIAYT M K HEOOXOMUMOCTH TMEPEeCMOTPETh CyIIecTByromue omnpeaeneaus MCD  (manpumep,
paaMoBeIIaHne, TOJABWKHBIE U (UKCUPOBAaHHBIC CHy»xkObl). PBHIHOYHBIH TOMXOJ K  YHPaBICHUIO
HCTIOJNIb30BAaHUEM CIIEKTpa BBI3BIBACT OOJBIIYI0O 03a00YEHHOCTh B OTHOIICHHWH YCIYT, TaKHX Kak
panuoBelIaHue, KOTOPhIE OCHOBBIBAIOTCS HE TOJNBKO HA OJKOHOMHYECKMX, HO WM Ha KYJIBTYpHBIX U
OOIIIECTBEHHBIX LIEHHOCTAX. Takol MOAX0] TaK:Ke MOKET MPUBECTH K MCIIOJIIE30BAHUIO TOTO KE YaCTOTHOTO
JIMANa30Ha yCIyraMd C OYeHb pa3HBIMH TEXHMUYSCKHMMHU XapaKTepUCTHKamH. [103ToMy HEoOX0IuMOo
TIIATEIFHO PACCMOTPETh BOIIPOC O MPEIOTBPAIICHUH HEMPUEMIIEMbIX TIOMEX.

Pacnpedefzenuﬂ ouUanazoHo8 4acmom

Huanazon III (174-230 MI'u) B Paiione 1 pacnpenencH paavoBeIIaTEIbHBIM CIIy)k0aM, a B HEKOTOPBIX
CTpaHaX MOJBUXHBIM CiTy’)k0aMm. B oTiindme OT cuTyanuu, CyIIeCTBOBABIICH OJHO-IBA JCCATHIICTUS HA3al,
muarasoH I He mpencTaBiseT 6ONBIIOr0 HHTEPECca ISl TOABIKHBIX CITY’KO paJHOCBSI3H.

Huanazonst IV u V (470-862 MI'1) pacmpeneneHsl paaroBEIIaTEIbHBIM CIy’kOaM H, B pe3yJibTare
pewennii, npuHATEIX Ha BKP-07, ¢ 17 mrons 2015 roga ais MOABMKHBIX CIyXO B AMana3oHe 4acTOT
790—-862 MI'11 (c 61 mo 69 TB kanansl) B ocHOBHOM 1711 Paiiona 1.

Ota Jara COOTBETCTBYET OKOHYAHHUIO IEPEXOJHOTO IMepuoja OT aHaJoroBOro K HU(POBOMY BEIIaHHIO,
ycranoBieHHoMy B Cornamennn GE06. OmHako B 65 crpaHax, BiIrodas 22 eBpONEWCKHe CTpaHbI, padoTa
cy)x0 TOJBMXKHOW paJMOCBSI3M JOMycKaeTcst cpasy ke mnocine BKP-07 mpu ycioBuu, 4To Takue
panuoBelIaTeNbHbIE CIYKOBl (MM ApYrHe CIY>KObI, HWCIONB3YIOIIUE IHana3oH B COOTBETCTBHH C
PernamenTOM paanocBs3n) B COCEOHUX CTpaHax OyIyT 3allUILECHBI.

CrnemyeTr OTMETUTH, YTO B pPaMKaX PacIlpeaesieHus MOABIKHON CiTyk0e, B KaueCTBE OJTHOTO W3 BO3MOXKHBIX
BUJIOB MCIIOJIH30BaHUS OBUIH OIpeJIeNeHbl YCIyTru MexayHapoaHoi moasmxHoi cesa3u (IMT). Yenyru IMT
BmoyaroT yernyra IMT-2000 (texnonorum 3G, UMTS, CDMA-2000, WiMAX), a takxxe IMT Advanced
(4G). Ha BKP-07 agMuHHCTpanuy TOCyAapcTB pentmm o0seauHuTs yeryru IMT-2000 u IMT Advanced B
OJIHY KaTeropHIo.

Ha BKP-07 Opuio pemieHo, 4to paauMoBeUIaTENbHBIC CIIyKOBI, ompexaeieHHble B GE06, momkHBI OBITH
3aIUIIEHBI OT MOABIKHBIX CITY>KO M YTO CTPaHBbI, ITIAHUPYIOIINE BHEAPUTH MTOABIKHBIC CITYKOBI B 4aCTOTaX
mexay 790-862 MI'n, noKHBI KOOPJUHUPOBATH CBOM JEHCTBHS C COCEJHUMHU CTpaHaMU Mepel HadaloM
BHenpenus. Kpome Toro, BKP-07 mpusBana MCD wuccienoBaTh COBMECTUMOCTh MEXIY IMOJABIKHBIMU U
paaroBeIIaTenbHbIME CIyx)0aMu B nuana3one yactor 790-862 MI'm (ITU OLI" 5-6). Pe3synbTaThl JaHHBIX
HCCIeN0BaHMMA OyayT npeacTaBieHsl Ha BKP-12.

Kpome Toro, muanazonst IV u V pacmpeneneHs! cleayOmuM CayK0am:

. panuoacTpoHoMuueckas ciayxo0a (36 kaHa), B HEKOTOPBIX CTpaHax;

. panuoHaBUTallMOHHBIE CITyKObI (645—862 MI'11), B HEKOTOPBIX €BPONEHCKUX CTpaHaX;

. (bUKCHpOBaHHEIE CITY>KOBI CBsI3M B quamnaszone 790-862 Ml ;

. CIIy’>KOBbI, IONOJHUTENbHBIE K PaIMOBELIATEIbHBIM CIyk0aM (Takue, KOTOPBIE HCIOJIB3YIOT
panuoMuKpoGOHBI), IPH yCIOBUY 3AIUTHl PaJIUOBEIIATEILHON U MOJBIXKHON CIyK0 B HEKOTOPBIX
CTpaHax.

[Tomoca 1452-1492 MTI'11 pacmipenieneHa paHoOBEIIaTENbHON U PaIMOBEIATEIEHON CITyTHUKOBON CITY)KOaM,
U ee UCIOJB30BaHKE, B COOTBETCTBUH ¢ PeraaMeHTOM paarocBsI3H, OTPAHNYUBACTCS MU(PPOBBIM 3BYKOBBIM
paauOBEIIAHUEM.
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Yacmommusie naamnvt

Jisi  OOJIBIIMHCTBAa paJUOBEIIATENIbHBIX [IUANAa30HOB ObUIM 3apaHee pa3pabOoTaHbl MeEXIYHapOIHbIE
yactoTHble [Inmansl, Takue kak Cormamenue GE06. OCHOBHBIMU YCIOBHAMHU AJIS YCHEIIHOTO YacTOTHOTO
[Inana sBastOTCS:

. paBHOIPABHBIN JOCTYI K YaCTOTHOMY JMAIa30Hy JJIs BCEX 3aMHTEPECOBAHHBIX CTPaH;
. MPEI0TBPAICHNE HEOMYCTUMBIX ITOMEX;
. TUOKOCTH JIJ1s OyAYIIEro pa3BUTHSL.

B gacroTnsix [Inanax omnpenensroTcs mpaBa y4acTBYIONIMX CTPaH Ha OCYIIECTBICHHE Tiepead, TEXHUIeCKHe
XapaKTEPUCTUKU KOTOPBIX TOJIPOOHO OIKCAHBI;

. npouenypsl Ui BeiojHeHus: CornameHus;
. MIPOLIEAYPHI sl U3MEHEHUs yacToTHOro [1nana;
. IPOLEAYPHI I 3asBICHUS ICHCTBYIONMX IIepeaay.

Muanazonot IIL IV u V

Ucnonp3oBanue mauanazoHoB III, IV um V misg pamuoBemaTenbHBIX W HE PagdOBEIIATEIBHBIX CITYKO
perymupyercsi Cornamenuem GEO06. Jlmanmazon III Obur 3amanupoBaH Ui nHU(POBOTO PaTUOBEIAHHS
(T-DAB) u mudpoBoro temeBumenus (DVB-T). Pesynpraret GEO6 wacTo BBIpaxaroTcs psmom "cioes".
Tepmun "cion" ne ompeneneH B Cormamenun GE06, HO B IeIOM OH MOHUMAaeTcsd KaK YHUCIO KaHaJOoB,
KOTOpbIE MOTYT OBITh MOJYYEHHI B JaHHOW oOxact. BompmmHcTBO cTpan B auamasone Il mocturim tpex
"cnoes" T-DAB u ogHoro "cnos" DVB-T. Iloutn Bce eBponeiickue cTpaHsl aJanTHPOBAIN KaHal IMHPHHON
7MI'n B nuanasone III. [/lmamazonsr IV u V Obuin 3amnanupoBanbl s DVB-T B kanamne 8 MI'm.
BonpmuHCTBO cTpaH HOCTUTIHU ceapbMoro uiu BockMmoro "cioes" DVB-T B nuanazonax IV u V.

[Ipouenypsl, npencrasiennsie B Cornamennu GE06, mo3BosIOT ruOKo peann3oBsiBaTh [ LnaH.

OCHOBHBIMH TOJIOKEHUSIMU B 3TOM OTHOIIICHUH SIBIISFOTCS CICOYIOLINE:

° 3amucu B Ilmane MOTYT HUCHOJIB30BATHCA I PAaJUOBCIIATCIIBHBIX MEPEAad C XapaKTCPUCTUKAMU,
OTJIMYHBIMU OT OHNPCIACIICHHBIX B 3aIllUCU B HJ'IaHC, IIpyu YCJIOBUH YTO HAMPAKECHHOCTH II0JIA
MEIIAromICTro CUrHaia 3aIlluCHu B HnaHe, BBIYHCJICHHAasd BO MHOI'MX TOYKaX, HE IMPCBBINIACTCA (TaK
Ha3bIBa€Mas MPOBECPKaA Ha COOTBCTCTBI/IG).

° 3amumcu B Ilmane MOT'YT HUCIIOJIB30BATBCA IS PA3JIMYHBIX HpI’IMeHCHI/Iﬁ paauoBCIIAaTCIIBHBIX WIINA
IIOABHXHBIX CHy>K6, npu YyCJIOBUU 4YTO [JUANa3OH paclpeaciCH COOTBCTCTBYIOH.[CI‘/'I CJ'Iy)K6€ B
Permamente pPaguoOCBsA3U U YTO MPEACIBbHOC 3HAYCHUC IJIOTHOCTH MONIIHOCTU 3allMCU B IInane ne
IMPEBBIIIACTCA, U

® 3amucu B [lnane MOTYyT OBITh M3MEHEHBI MOCIIE 3aKII0UEHUs COTIAIIEHUs CO CTpaHaMH, KOTOPBIC
IMOTCHIHAJIBHO 3aTParuBarOTCA TaKUM U3MCHCHUEM. CnenyeT OTMETUTB, YTO IIpoUCaypa U3SMCHCHUA
MOXCET 3aHATH 3HAYUTCIBbHOC BPEMA, MPCKIAC UEM BCC COIIAIICHUA GYILYT OOCTUTHYTHI. Ecnu o
HCTCUCHHUH 2 JeT H 3 MCECALICB HGO6XOI[I/IMBIC CorjlaliCHusA HE 6y)_IyT AOCTUTHYTHI, MpEAjIaracMblC
HN3MCHCHUA 6y,Z[YT HeﬂeﬁCTBHTGHLHBIMI/I.

Cornamenue GE06 comepxutr aBa 4yacTOTHBIX IlaHa — [lnan anamoroBoro TB wu Ilnan nudposoro
pamuoBemanus. Ity ABa [lnana He sBsitoTCs B3auMocoBMecTuMbIMU. [loce mepexoanoro nmepuosa, [lnan
aHanoroBoro TB 3akoHYHT CBOE CYIIECTBOBaHHE, U TEPEIadll aHAIOTOBOTO TEIEBUACHHUS OOIbINe HE OYIAyT
samumarkes. [lepexomusrii mepuon 3akanuuBaercs 17 wmroHs 2015 roma. OmHako psmy appuUKaHCKHAX U
apabckux cTpaH moTpedyeTcs 3aluTa aHaIoroBOTo TeleBuaeHus B nuamnaszone 1 go 17 uronst 2020 roxa.

5.8 Iepexnouenue Ha uugposoii pexum (DSO)

[Tepexmouenne Ha mHudpoBoit pexum (DSO) — 3To CHOKHBIM Mporecc, KOTOPHIH 3aHUMAaeT TOXBL
[IpaBuTenscTBaM TrocyapcTB HEOOXOAWMO MPHUHATH YETKYIO CTPATErHio Ui Mepexojia OT aHaJoroBOIO K
nr(ppoBOMY TEICBUICHUIO, KOTOPYIO MOMAJEPKAT BCE 3aWHTEPECOBAaHHBIC CTPYKTYyphl. CyllecTByeT psia
3JIEMEHTOB, KOTOPBIE JIOJIXKHBI OBITh BKITIOUCHBI B CTPATETHIO:

® JlaTa OTKJIFOUCHUA aHAJIOTOBOI'O peKrMa,
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° KOOpAWHAIuAg YacTOT [IJId LII/I(I)pOBOFO TCJICBUACHHUA C COCCAHHMMU CTpaHAMU B TCUCHUC
MEPEXOAHOro0 nepruoaa,

° nmpouece JUUCH3UPOBAHUA JIsL I_II/I(l)pOBOFO Ha3€MHOI'O TCICBUACHUSA,

® COTJIAIICHHUA O MMPEKpAIICHUN I[eﬁCTBI/ISI JIMIICH3UN Ha BC€IIaHUEC aHAJIOI'OBOI'O TCICBUIACHUA,

° ITOJIOKEHUA NJI1 OMHOBPEMEHHOT'O BEIIAHMA

° CoryrallicHrud C€ MTPOU3BOAUTCIISIMU OBITOBO anmnaparypsl i obecneueHus CBOCBPEMCHHOI'O

HAJIAYHS B TOCTATOYHOM KOJIMYECTBE HEOOXOAMMOTO II(PPOBOTO MIPHUEMHOTO 000PYIOBaHUS;

. MOJIOKEHUSI, HampaBlieHHbIE Ha TO, 4YTOOBI JOMOXO3SHCTBa C HHU3KUMHU JOXOIaMU MOTJIH
npuobpectu nudppossie STB/mpuemnanku; u

® MMPOCBETUTCIILCKUC KAMITAHUU 10 I/IH(I)OpMI/IpOBaHI/IIO HACCJICHUA U OKa3aHUIO EMY COJZICHCTBUS.

Crioco0, KOTOpEIM BHEZPSIETCS Ha3eMHOe HU(POBOE TENEBUICHUE, U TIEPHO]] BPEMEHH, KOTOPEIH HE00X0 UM
JUTS 3aBEpIISHHS MTPOIIecca BHEIPEHMS, 3aBUCAT OT KOHKPETHOTO PHIHKA W OTIMYAIOTCS 1o cTpaHaM. [lepron
OJTHOBPEMEHHOI'O BEIaHUs, KOTJa CIY>KObl PaJMOBEIIAHUS JIOCTABISIOT KOHTEHT W B LU(POBOH U B
aHaIOroBOU (hopMe B TaHHYIO 00JIACTh, 3aBUCUT OT IMPUHATON CTPATETUH MEPEKIIOUCHUS.

IToce Toro, kKak MPOM3OMIET OTKIIIOUCHHE aHAJOTOBOTO TEJEBUICHUS, BHICBOOOXKIECHHBIM CIIEKTP CTaHET
JIOCTYITHBIM JIJIsl HOBBIX YCITYT.

Taxoii BEICBOOOKICHHBIH CIIEKTP YacTO HA3bIBAIOT "IIU(DPOBBIM TUBUICHIOM" .

Omknrouenue ananozo602o eeuwianus (AS0)

Hekoroprle HauuoHanbHBIE MPAaBUTENBCTBA CIHOCOOCTBOBAIM MEPEKIIOYCHHIO Ha LU(PPOBOH pexum c
[IOMOIIIBIO 3aiiMOB WJIM TPAHTOB, CyOCHANPYEMBIX TEJIEBU3MOHHBIX MPUCTABOK MIM BPEMEHHOTO COKpAIIICHHUS
JMLEH3UOHHBIX COOpOB, YIUIAYMBAEMBIX paaUOBEIIATENbHBIME KOMMaHUsIMH. Hampumep, B psne
locynapcts — Unenos EC, rae, kak cunranock, ObUIH HapylIeHk ycTaHOBIeHHbIe EC mpaBuiia mo okazaHuio
rOCYJapCTBEHHON MOIIEPKKH, ObUIM HauyaThl PacciefOBaHMSA IO (PMHAHCHPOBAHHUIO IIEPEKIIOYECHUS Ha
uugpoBoit pexxum. B memom, 'ocymapcrBa — Unenst EC MoryT oka3piBaTh (PMHAHCOBYIO MOMOIIb MpPHU
YCIIOBUM, 4TO OHa OyIeT OKa3bIBaTbCS HE TOJNBKO OJHOW KOHKPETHOW TUIaTGOpMe MOCTaBKH (TPUHIIUI
HEHTPaIbHOCTH B TEXHOJIOTHYECKOM OTHOIIEHUHN).

Jquensupoeauue

HarronanbHble aIMUHUCTPAIMK Pa3pabaTHIBAIOT 3aKOHOAATENLCTBO C y4eToM corjamienuid ¢ MCD u
peruoHansHBIX cormamenuit (Mexmy [ocymapctBamm — Unmenamm EC, cormamenmit CEIIT, a Taxoke
noutukd W gupektuB EC). JluneHsuun Ha 1udpoBOe TENEBHICHHE NPEIOCTABISIOTCS Ha OCHOBE
HAI[MOHAIBHOTO 3aKOHOJATENbCTBA. [Iporiecchl MUIIeH3UpOBaHMS Il TU(GPOBOTO HA3EMHOTO TEJICBUICHUS
CHIIBHO pa3inyaroTcsi. B HEKOTOPBIX CTpaHaxX MNpPEAOCTABISIFOTCS JUIICH3WU CETEBBIM OlepaTtopam, B TO
BpEMA KaK B OpYrux CTpaHax JIMIOECH3WK MNOPCAOCTABIIAIOTCA IMOCTaBIIMKaM KOHTCHTA, OII€paTopamM
MYJITUIUICKCA M CETEBBIM OmepaTopaM. BrIOOp KaHIUAATOB WHOTAA JENAcTCS Ha OCHOBE ayKI[MOHOB, a B
JPYTUX CIIydasXx MyTEM CPaBHUTEILHBIX TeCTOB ("KOHKYypcoB "). B OONBHIMHCTBE cly4yaeB MPUOPUTET MPH
MPEJOCTABIICHUN JUIICH3UH OTNAeTCS OpraHu3anusM oONIecCTBEHHOro BeliaHus. CTOMMOCTh JTHIICH3WH
CYIIECTBEHHO OTJIMYacTCs. B HEKOTOpBIX CiIy4asx 3TO IUlaTa, KOTOpas TpeOyeTcs Ui MOKPBITHS 3aTpaT
pPEryJIsSTOPHOTO OpraHa B CBS3M C TPOLECCOM JIMICH3UPOBAHUS, B JAPYIHX CIydasX MOPUMEHICTCS
"aIMIHUACTPATHBHOE IIEHOOOpa3oBaHMWE" Ha CIIEKTp, T IUIaTa CBS3aHa C PHIHOYHOW CTOMMOCTBIO YacTH
COOTBETCTBYIOIIETO CIIEKTPA.

5.9 Hudposoii tuBuIEHT

CymiecTByeT MHOTO TOJIKOBaHUH TepMuHa "mirdpoBoit auuneHa". OxHako 1y crpan EBporeiickoro corosa,
Hamboee TOOXOMSIIUM SIBIIIETCS ONpeNeNieHHe, HcIoib3yemoe EBpormelickoil komuccued u ee
KOHCYJBTaTUBHBIM OpraHoM [pynmnod 1o monuTuke B o0OnacTu crekrpa paguoyactoT (RSPG).
B cootBerctBum ¢ ompenenenneM RSPG, numdpoBoit auBHIeHA MOHUMAeTcs KakK CHEKTP, KOTOPBIN
BBICBOOOKIACTCS B MOTOJHEHHE K CHEKTPY, HEOOXOIUMOMY IUIS pasMEIICHUS CYIIECTBYIOIIHUX YCIyT
aHAJIOTOBOr0 TeNEeBUACHUS B I poBor dopme B muanazone OBY (mmamazon III: 174-230 MI'm) u YBU
(mnamazons! IV u V: nepBonayansto 470-862 MI'1, 3arem Ha BKP-07 usmeneno na 470-790 MI'm).
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B cBoeM coobmennu Ha Temy "llpuopurersl momutuku EC B oOmacTé cmekTpa Iuisl TEpeKIIOYEeHUs Ha
IU(pPOBON PEKUM B KOHTEKCTE MpeacTosineii PernonansHoit koHMepeHmn paanoceszu MCD 2006 rona
(PKP-06)" EBpomneiickast KOMUCCHS OIIPEENNIa TPU KaTerOpUH:

1 CriexTp, HeOOXOAUMBIN 7151 COBEPILIEHCTBOBAHNS HA3EMHBIX PaJlMOBELIATENIbHBIX YCIYyT: HAIPUMeEp,
ycrmyru OoJiee BBICOKOTO TEXHHYECKOTo kadecTBa (a mmeHHO, HDTV), yBenmuueHHst KoJIM4yecTBa
OporpaMM W/WIM yaydileHus Bocupustus 1B (Hampumep, HECKOJBKO PaKypcoOB KaMepbl IS
CIOPTUBHBIX TPOTPaMM, HHIWBHAYalIbHBIE IIOTOKM HOBOCTEH W JAPYTHE KBa3HHHTEPAKTUBHBIC

OIIINN);

2 Pagmopecypcbl, HeoOXoauMble Ui "KOHBEPreHIMH' paJHoOBEIIATEIbHBIX YCIYT, KOTOpBIE Kak
OXHUIaeTcs, OyayT B MEPBYIO o4epeb "TuOpuaaMu" TPaIUuIIMOHHOTO BEIAHMS M YCIYT MOABHKHOM
CBS3H;

3 YacToTsl, KOTOpbIe OyAyT BBIIEICHBI JUIS HOBBIX "BHIOB HCITOJIB30BaHUSA", HE OTHOCSIIMXCA K

paauoBEIATENbHBIM — MPUJIOKEHUsIM. HekoTopble H3 3THX MOTEHUMAIbHO HOBBIX '"BHIOB
UCIIOJIB30BaHUs" CIIEKTPANBHOTO TUBHACHIA — 3TO OyIyIie yCIyrd U MPUIOKEHHsI, KOTOPbIE ITOKa
HE TOSBWINCH Ha PBIHKE MM K€ YK€ CYLIECTBYIOT, HO IIOKa He pabOTalOT Ha 3THUX 4YacToTax
(mampumep, pacmuperre yciayr 3G, "MIHPOKOMOJOCHBIE" TpPUMEHEHHS paJloCBA3M MaJon
JIaJIbHOCTH ).

B GonbmmHCTBE pa3BHBAIOMUXCSA CTPaH CYIIECTBYIOIIME YCIYTH aHaioroBoro TB MoryTt pasMemniatbcs B
onnom mynbtuiviekce DVB-T wiu ISDB-T. Onnako ctpaHam, Te Ipe0CTaBISIOTCS MATh Wik 0oJiee yCIyr
ananorosoro TB u ucnonssyrorcst cuctrembl DVB-T unu ISDB-T ¢ Hage:xxHON MOAyNsIMeil, BO3MOXKHO,
noHao0sTcs aBa mynbruiniekca DVB-T wiu ISDB-T ans Bemanus ux CymiecTBYIONIMX yCIYT aHAIOTOBOTO
TB B nudporom popmare nocraku SDTV.

Hna ycnemnoro BHeapenust DVB-T wnu ISDB-T TpeOyercs Oosnbliie MyJIbTHIIIEKCOB MO CPaBHEHHUIO C
CHUCTEMaMH, BKJIIOYAOMMMH CYIIECTBYIOLUIME THporpammbl aHamorooro TB. Opnako coriacHo
onpeneneHnio RSPG, Te MynbTUIIIEKCHI, KOTOPBIE HE HY’KHBI AJIS IIEpelladyn CYLIECTBYIOUIUX aHaJIOIOBBIX
yCIyr B UPpoBOM (popMaTe, ONaaroT B KATETOPHIO HU(PPOBOTO TUBUICH/IA.

5.10 N3MeHeHud B ceTAX

B pesynbraTe pa3paboToK, OMUCAHHBIX B MPEABIAYIINX pa3aenax 5.1, 5.2 u 5.7, MOTYT cTaTh HEOOXOIUMBIMU
M3MEHEHHs B Ha3€MHBIX TeJIEBU3NOHHBIX CETSIX.

H3MeHeHus B ceTAX MOT'YT KaCaTbCs OAHOI'0 UJIN Ooiee U3 CJICOAYIOIHNX 3JICMCHTOB CCTU:

. XapaKTePUCTUKU U3JTYUCHHUS;
. cuctema DTTV;

. Mepearollne y3Jbl CeTH; U

. MYJIbTUILIEKCHI.

Ilepeoarowian cmanyua u cemegoe pazmeujenue
a) Ilepeoarowyuit y3en cemu

B caywyae mpodunakTHYecKOro peMOHTa WM TOJIOMKH TepefaTduka OyIeT HCIOJIb30BaThCs 3amacHOn
(pe3epBHBIN) mepeaaTduk B KOH(urypauun n+l. PesepBHBIH mepegaTdvk AOJDKEH OBITH HACTPOEH Ha
4acTOTY € TOM e MOILIHOCTBIO, YTO M [IEPEAATYHK, KOTOPHIN OH 3aMEHSIET.

Hpyras yacras KoHQUTypanus Uil Pe3epBHUPOBaHUS (QOPMHUPYETCS YCTAHOBKOW pE3epBHBIX OJIOKOB Ha
NepeaaTurK, 1Mo TUIy OBOWHOIO NMPENOKOHEYHOro Kackaia. B ciydae TBepmoTesnbHBIX mepenaTdnkos, PYU
YCHJIMTENb MOIIHOCTH MUMEET BCTPOSHHOE PE3ePBUPOBAHUE M3-3a IMAPAJUICIbHON PabOTHI psia yCHIUTEICH.
B HEKOTOpBIX Cllydasx, aHTEHHA JEIUTCS Ha JBE YaCTH M K KON 4acTH MOJaeTcs MUTaHUe 10 aHTCHHOMY
kabemo. TakuM 00pa3oMm, 4acTh YCTaHOBJICHHOM aHTEHHBI MOXET OBITh OTKJIIOYEHA, B TO BpeMs Korja
CTaHLMs BCe elle padoTaeT, X0Ts U IPU YMEHBIICHHOW U3Ty4aeMON MOITHOCTH.

b) Cemu nepedamuukos

Cetn NnepeaaT4nKkoB ]_[I/I(prBOI‘O HAa3€MHOT'O TCJICBUACHUA COCTOAT B OCHOBHOM U3 CIICAYIOIIUX YacTew:
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. LEHTPAIbHBIN MYJIbTUIICKCHBIN LIEHTP;

. LEHTPAIbHbII KOHTPOIBHO-ONEPALMOHHBIN LEHTP;

. pacnpenenuTensHbIC JIMHUH (panopereiHbIe, BOIIOKOHHO-ONTHYECKHUE);
. TJIaBHBIC NIEPEIATUNKY;

. JIOTIOJTHUTEINIbHBIE TIEpeJaTUMKU (BCTIOMOTaTeNbHBIE PIIC).

[lepemaTanku MOTYT SKCIUTyaTHpOBaThcs Kak MHorowacrotHas cetb (MUC), ogrowacrorHas cerb (OYUYC)
Wiy couetanue obenx cereil. [locmeaHuii BapraHT MOXKET BKIIIOYAaTh OCHOBHBIC CTAHIINHU, Takue kak MUC, u
OCHOBHYIO CTAHIIMIO U P MAJIOMOIIHBIX cTanmmi, Takux kak OUC. B OUC nokpeITHE JOCTUTACTCS 33 CUET
pacrpenencHus MOITHOCTH HEeCKOIbKUM cTaHusM. CymMMapHas MOIIHOCTE cTaHiuit B OUC meHsIie, yeM
MOIIHOCTh OJHOHM CTaHIIWHW, KOTOpasi Oblia OBl HEOOXOAMMA JUTsl TIOKPBITUS aHAIOTWYHON oOxactu. Kpome
TOTO, BEPOSTHOCTH IMpHEMa YIydIIaeTcs Oiarogaps OJHOBPEMEHHOMY IIPUEMY HECKOJBKUX IOJIE3HBIX
curHanoB. Pabora OYC sBnsercs CIOXKHOH, B YaCTHOCTH B OTHOIICHHHM BPEMEHHOW CUHXPOHU3AIUU
repeaTanka, a Takke Ooiee 3aTpaTHOM.

B xonduryparmmmn MUC BO3MOXHO BeIIaHHE MECTHBIX IMPOTpaMM Ha MECTEe W C BBICOKOW CKOPOCTHIO
repeaady, IOTOMY 4TO He Hy>KEeH OOJIBIION 3aIllUTHRINA HHTEPBAL.

K [momonHUTENBHBIM NepelaTiuKaM OOBIYHO IMOJAeTCs MHUTAaHWUE MO Ka0elo OT IIABHOrO MepelaTiuka U
CUTHAJI peTpaHciaupyercs Ha pasHeix dactorax (MUC). B OUC Taxke BO3MOXHO IMOJaBaTh NMUTaHUE Ha
JIOTIOJTHUTEIIbHBIN TIepEAaTYUK M0 KaOeao U PEeTPaHCIMPOBATh CUTHA Ha TOM K€ 4acTOTe, HO HeOOX0IUMO
M03a00TUTBCS O TOM, 4YTOOBI OOCCIEUUTHh JOCTATOYHYIO H3OJIALMI0O MEXKIY BXOJHBIM W BBIXOJHBIM
CUTHalaMH. B HEKOTOpBIX CIy4asx CIOXKHO OOECHeYHTh JOCTATOYHYIO H3OJSIMI0, U B TaKOM Cllydac
MUTAHUE JIOTIOJHUTEIBHEIM mepefatdynkaM B OUYC momaeTcs OT OCHOBHOTO TMepeiaTinka TaKHUM JKe
CIoco00M, KaK | JUI OCHOBHBIX IEPEIATYMKOB — [0 PAAMOPEICHHON WU BOJOKOHHO-ONITUYESCKON JIMHUY.

5.10.1 XapakTepuCTHUKHU U3JIyYeHUS

OcHoeaHus 0711 U3MEHEHUS

H3meneHnue XapPaKTCPUCTUK HU3ITYUCHHUA nepeﬂa}omeﬁ CTaHIIUN MOKET MPOUCXOAUTH IO pa3HbIM NpHUYUHAM,
TaKHNM Kak:

. BHEJIPEHUE HOBBIX YCIYT;

. BHEJIPEHUE MOI/IUANa30HOB 1 3allIUTHBIX 0JI0C;
. SKCIUTyaTAllMOHHbIE IPUYHUHBL;

. YIYUIICHUE TOKPBITHS.

OKCIUTyaTaloOHHbIe TPUYNHBI U3MEHEHHS XapaKTepUCTUK MUpoBeiXx TB craHuii MOTYT BOSHUKHYTH MPU
pa3BepThiBanun TB cereil B cxaTble cpoku. He Bcerma cyiiecTByeT BO3MOXHOCTh BOBPEMS IMOJYYHUTH
HCOGXOZII/IMLIC MCCTHBIC JIMICH3UW Ha IUIaHUPOBAHUEC WIIN HpI/IO6peCTI/I nepeaaTynkKku C HGO6XOILI/IMBIM
ypoBHEM MOIIHOCTH. [103TOMY MOTYT MOHAOOUTHCS BPEMEHHBIC YCTAHOBKY CTAHIIUHN WM JaKe CTAHIUH C
OTPaHWYCHHUSIMH IO MOIITHOCTH M BHICOTE aHTEHHBI.

Taxxe MOXKET CIIYUYUTBCsA, YTO YCTAHOBJICHHBIC AQHTCHHBI MOT'YT HE COOTBETCTBOBAThH Tpe6OBaHI/IHM o
MOIITHOCTH HOBBIX L[I/I(I)pOBBIX NepeaaT4uKOB U 3TU aHTCHHBI H€O6XO,[[I/IMO 6YZ[6T 3aMCHUTD.

MoseT oKa3aTbCs, YTO TOKPBITUE CTAHIMH HEJOCTATOYHO WM CTaJ0 HEIOCTAaTOYHBIM B pPE3yJbTare
VBEJIMYCHHS TTOMEX, BBI3BAHHBIX pa3BepThIBaHHEeM IM(poBBIX TB cranmuii B coceaHmx cTpaHax. Torma
BO3HUKAaeT HEOOXOJUMOCTh B YCTAHOBKE OOJice MOIIHOTO MepeJaTyhMKa WM aHTCHHBI C YJIy4IICHHOU
JIUarpaMMoi HaIrpaBJIEHHOCTH.

Yacmoma

M3menenne 4acToThl TpeOyeT NMEpPEeHACTPOWKH mepenaTanka W (QUIsTpoB aHTeHHBL B cimyuae OUC Bce
nepenatyukd B OUC fmomKHBL HM3MEHHTh YacTOTy M JKENaTeNbHO OJHOBpeMEHHO. Jlumarpamma
HaNpaBJICHHOCTH aHTEHHBI 3aBUCUT OT YaCTOTHI U MOXKET U3MEHHUTHCS Ha HOBOW 4acTOTe.



Bomnpoc 11-2/2 35

Kpome Toro, HOBast 4acToTa MOXKET MOTPeOOBaTh OTPaHUYCHUH B APYTHX HAIPaBJICHUSX, IO CPABHEHUIO C
UCIIOJI3YEMBIMU  TIPEIBIAYIIEH YacTOTOM, B PE3yJNbTaTe MEXAYHAapOJHBIX CoINIalleHuid. Moxer
noTpe0OBaThCSI YMEHBLIMTh MaKCHMAaJbHYIO H3JIy4aeMyl0 MOLIHOCTb, 4YTOOBI COOTBETCTBOBAaTb 3TUM
orpaHndyeHusaM. Ecnin HoBas dYacToTa HaxoguTcd B JAPYroll 4YacTH [MAma3oHa, TO XapaKTEpUCTHKHU
pacrpocTpaHeHus OyIyT OTJINYAThCA.

ITosTOMy HM3MEHEHHE YacTOTHI, CKOPEE BCEro, MPUBEIACT K M3MECHCHHUSM B IOKPLITHH, YTO B HEKOTOPBIX
palioHax MpUBEAET K MPOoOJIeMaM C TIOKPBITHEM. B 3THX Cllydasx TeJIe3puTeNH B COOTBETCTBYIOIINX palioHax
TOJDKHBI OBITH TTPOMH(GOPMHUPOBAHBI 1 CBOEBPEMEHHO YBEIOMIICHBI O CIIOCO0aX yIydlIeHHs TpreMa.

Mownocme

VYBenuueHne  M3IIydaeMOW  MOIIHOCTH  HACTONBKO, HACKOJIBKO  pa3pelieH0  COOTBETCTBYIOIIHUM
MexxayHapoaHeM [lnanom (Hanpumep, CornamenueM GE06) 1 MeCTHBIME TUILEH3USIMU HA TUIAHUPOBAHUE,
MOJXKET OBITh pPeaTM30BaHO PA3IUMIHBIMH CIIOCOOAMH.

Anmenna:
a) T'opuszonmanvuas ouazpamma HanpaeieHHOCMU

JuarpamMMa HampaBJIEeHHOCTH aHTEHHBI 3aBHCHT OT MpPOEKTAa W KOHCTPYKUMH AHTEHHBI M OT YacCTOTHI.
OCHOBHBIM M3JIyYalOLIUM 3JEMEHTOM SIBJISIETCS] MaHeJb ¢ JUIMOJILHON ycTaHoBKOH. OOBIMHO mepenaromiast
AHTEHHA COCTOUT W3 HECKOJIBKUX sIpycoB maHened. KonuuecTBo maHened B OJHOM sIpyce 3aBUCUT OT
KOHCTPYKI[MM OIOpPhl W HEOOXOIMMOW JuarpaMMbl HAIPaBICHHOCTH B TOPH3OHTAIBHON ILIOCKOCTH.
HenanpaBneHHbIe aHTEHHBI paclioylaratoTcsl Ha BEpXHEH 4acTH MauThl M YacTO MUMEIOT 110 YETHIpE MaHENIH B

spyce.

HenaBHo pa3paboTaHHBIE KOHCTPYKIIMHM aHTEHH 3HAYUTENHHO YIYUIIMIN XapaKTEPUCTHKH H3ITYICHHS BO
BCEM JTHAIAa30HE YacTOT.

b) Bepmukanvnas ouazpamma nanpagneHnocmu

BeprukanbHas aumarpaMMa HaIllpaBICHHOCTH IPENCTABISIET OCOOCHHBIM WHTEpec Ui MOKPHITHA BOIU3U
nepefiaTinKa. YBEIMYEHHE KOJIMYECTBA SPYCOB TPUBOJUT K YBEIHYCHUIO KOA(POUIMEHTA YCHUICHUS
AQHTEHHBI, HO TaK)Xe YyBEIMYUBACT CIOXXHOCTH NpHeMa BOJIM3HM Tepelaroliero Komruiekca. HekoTopble
CEeTEBhIC OIEpaToOphl HE YCTAHABIMBAIOT AHTEHHBI 0OJiee BOCBMHM SIPYCOB, €CIHM IepeNaroIluii KOMILIEKC
pacmojioxkeH B paifoHe ropojackoi 3acTpoiiku. Ilpu yBennueHHMHM KONH4YecTBa SAPYCOB HEOOXOIHMMOE
3aroJHeHue "Hynel" MOXeT ObITh PEaIn30BaHO TOJIBKO 33 CUET JOMOTHUTEIFHOTO YCHIICHHS.

Jaxe 06e3 M3MEHEHUsS KOJIMYECTBA SIPYCOB 3aMEHA AHTCHHBI MOYTH BCEra MPHUBOAUT K W3MEHEHHUIO yria
"Hyne#" muarpaMMbl HaIlpaBICHHOCTH B BEPTHUKAILHOW IUIOCKOCTH, TPHBOIS K CMEMICHUIO 00JIaCTH C
HU3KUM YPOBHEM HANPSAKCHHOCTH I10JIA 6J'II/I)Ke K NepCaaTInKy.

OO0macT ¢ BBICOKAM YPOBHEM HANPSKEHHOCTH IIOJII BONHM3W TepelaTddKa TakKe BBI3BIBAIOT
03a004eHHOCTh. B o0macTsx, rae BO3HUKAeT MAaKCHMYM JHarpaMMbl HAIPaBICHHOCTH BOJIN3M MepeqaTInKa,
HaIpPSKEHHOCTh TIOJS MOXET OBITh HACTONBKO BBICOKA, YTO MOTYT CO3/1aBaThCsl TOMEXU OBITOBOMY U
npoeccCuoHaNbHOMY 000pyA0oBaHUI0. HaxomuThcs OMM3KO K aHTEHHE OMAcHO JUIS 3/I0pOBbs. B cTpanax
CYIIECTBYIOT pa3iMYHBbIE PETYIATOPHBIC IOJIOKEHUS B OOJACTH AJIEKTPOMAarHUTHON COBMECTUMOCTH, U
[IO3TOMY MOTYT TIOTPeOOBAaThCA OTpPaHUYCHUS 110 HAPSHKEHHOCTH TOJIS U, CIEOBATEIHHO, OTPAHUICHHS 110
H3IIy9aeMON MOIITHOCTH.

OCHOBHO# Jy4 JuarpaMMbl HaNpaBICHHOCTH AaHTEHHBI B BEPTHUKAIBHON IUIOCKOCTH JOJDKEH OBITh
HampaBJieH K 30HE MOKPHITHS (2 HE 3a ee Mpeeisl). B yacTHOCTH, B cirydae OOJIBIION BBICOTH aHTEHHBI WIIH
OTHOCUTEIHHO HEOOJNBIION 30HBI MOKPHITHS OyaeT HEOOXOIWM HAKJIOH JIy4da. JTOT HAKJIOH Jyda IaeT
JOTIOTHUTENBHOE MPEUMYIIECTBO, KOTOPOE MO3BOJISET YMEHBIIUTh U3Ty4aeMyI0 MOIIHOCTh B HANpaBICHUU
TOPH30HTA M TEM CAMBIM IIOMEXHU APYTUM TIepeIaTIHKAM.

c) Honapuzayus

lopuzoHTaNbHAs TOJSApU3ALMS BBI3BIBACT MEHBIIEC MAPAa3HTHBIX H300paKeHUH (3a7epKKa OTpaKCHUN
CUTHAJIOB) TpY TMpHEME IO CPaBHEHHWIO C BEPTHUKAIBHOHN momsipusanueil. [loaToMmy OONBIIMHCTBO aHTEHH
agasoroBoro TB WMEIOT TOpPH30HTANBHYIO MOJSAPU3ANNI0. XOTS Mapa3uTHBIE M300paXeHHUS HE SBISIOTCS
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rpo0itemMoit 11 1udpoBoro TB, OONBIIMHCTBO CTpaH BEIOpAIM TOPU3OHTAIBHYIO MTOJISIPU3AINIO0, TOCKOIBKY
nMeeTcs 6asa TOPHU3OHTAJIBHO IMOJIAPHU30BAHHBIX AaHTCHH Ha KPbIIaX U CYHICCTBYET KCJIAHUC MAKCUMAJIbHO
BO3MOXKHO HCIIOJIb30BaTh CYIIECTBYIOIIUE MEPEAAIOIINE YCTAHOBKHU. Eclii BakeH pUeM Ha HU3KOM BBICOTE,
a MpUeMHbIE aHTEHHBI IMEIOT B OCHOBHOM C BEPTHKAJIBHYIO TOJSIPU3AIIMIO, HAIpUMEp B ciaydae npuema TB
BHYTPH 3IaHWA W TipueMa 1B Ha MOABWKHBIE YCTPOWCTBA, MOXET OBITh NPHHITA BEpPTHUKAILHAS
TIOJIIpU3aIHSL.

d) IKcnayamayuonHnble acnekmol

V3MeHeHnsT aHTEHHBI SBISIOTCS OPOTOCTOSIINMHM, €CIM HEOOXOIMMO YCTAaHOBHTH HOBYIO AaHTECHHY WIIH
o0beIMHAIONIee YCTPOIICTBO aHTEHH. PaboTy ¢ aHTeHHaMH 4acTo HEOOXOAMMO MPOBOJUTH Ha BhIcoTe. M3-3a
MOTOJHBIX YCIIOBUH PEMOHT aHTEHH M aHTEHHBIX KOHCTPYKLHUI MOXET OBITh OTpaHHYEH COOTBETCTBYIOIINM
ce30HOM. Ha aHTeHHBIX MauTax NMPOCTPAHCTBO OrpaHUuYeHO. /IJIT HOBBIX aHTEHH MOXKET MOTPeOOBATHCS
KOMITPOMHUCC B OTHOIIICHUH BBICOTHI M allepTyphl aHTEHHBI. B HEKOTOPBIX CIIydasx MOXKET OBITh yCTaHOBJIEHA
BpeMEHHas aHTeHHA ¢ HeOOJNBIION anepTypol (M COOTBETCTBEHHO, C MEHBIIMM YCHJICHHEM), TIOKa Apyras
aHTeHHa He OyneT neMoHTHpoBaHa. Ecmm Oonee HU3KHA KOIQOUIMEHT YycuWieHHs He Oyner
KOMIICHCHPOBAThCSl 0ojiee BBICOKOH MOIIHOCTBIO TIepeAaTdnka, TO B pe3yibrare OyIeT COKpameHo
TIOKPBITHE.

OnBIT MOKa3bIBAET, YTO BO3MOXHBI ONIMOKYA TPU YCTAHOBKE aHTCHH HA BEPXHEW TOYKe MauT/OallieH, TIe
Mpeo0NaaloT OYeHb CIOXHBIE YCIOBHSA Tpynaa. Jns TpoOBEepKHM AWarpaMMbl HAIlPaBIICHHOCTH B
FOPU30HTAIBHOW M BEPTUKAIBHON IUIOCKOCTAX PEKOMEHAYETCS IMPOBOJAUTH H3MEPEHUS XapaKTEPUCTHK
M3ITyYeHUsS] aHTEHHBI C TIOMOIIBIO CHEIUATLHO 000PYAOBaHHBIX BEPTOJETOB (I 3TOrO AOCTATOYHO MCHEE
yaca). Kak mpaBmio, quarpamMMbl HampaBlIEHHOCTH B 00€MX TUIOCKOCTAX MIOJKHBI OBITH TIPOBEPEHBI 0
BBenleHUs] cooTBeTcTBytomero mnepexardnka DTTV B pefictBue. Ilpubmusurensro 30% ommbok Opun
0OHapyKEeHbI C MOMOIIBI0 MHCTPYMEHTOB BEpPTOJIETHON IMPOBEPKHM AHTEHH B OJHON TOJIBKO aHaJOrOBOM
panuosewmarensHoit TB cetu BBC.

Xots cozmarorcs 3PGEKTH MOCTEIICHHOTO YXYAMICHUS XapaKTEPUCTUK B 30HE TOKPHITHU aHajorosoro TB
BEIaHUs, TaKO# ypoBeHb omuOok st DTTV pannoBenianus He TOIyCTHM — ITOJT00HOE CHUKEHUE KadeCcTBa
OyZIeT co3aaBaTh MPOOEIBI B 30HE ITOKPHITHS, U )KaIO00BI TeJie3puTelneii OyayT Hen30eKHEI.

e) Bovicoma anmennot

YBenuueHne BBICOTHI aHTEHHBI SBISICTCS, KaK MPaBHIIO, 3P(PEKTUBHBIM CIIOCOOOM YBEIMYUTH MOKPHITHE.
OTO MO3BOJSAET PACHIMPUTH 30HY MOKPBITUSA, HO 3a JIMHUEHW TOPHU30HTA HANpsSKEHHOCTH IOJ, CO3Jarolas
MIOMEXH APYT'HM 30HaM 00CIyXKuBaHHs, OyAeT He3HaunTeabHOoH. OnHAKO yBEeIHMYCHHUE BBICOTHI AaHTECHHBI HE
IIpOCTOE JEJI0, U BO MHOTHUX CIIy4asX Takas BO3MOXKHOCTb MOJKET OTCYTCTBOBATb IO NPAKTHYECKUM WIIU
PEryJSTOPHBIM NPUYUHAM.

Kpome Toro, BO MHOruMX cTpaHax CYIIECTBYIOUIME TMEpeNaroliie YCTAaHOBKH HCIOJB3YIOTCS TIaBHBIM
o0paszom s mudposoro TB o coobpaskeHusIM SKOHOMHUH CPEACTB M HEBO3MOXKHOCTH YBEITMYEHHS BBICOTHI
anTeHHbl. OJTHAKO B HEKOTOPBIX CTpaHax JJs yJydllleHHs NMpHeMa BHYTPH 3[aHUN U MOOMIIBHOTO IpHeMa
UCTIONB3YI0TCs Oonee muoTHbIe ceTr udposoro TB (kak OYC).

B stux ClIydasX 30Ha IOKPBITHA NEpeAaTiMKa MCHBIIC, YEM ObLIa IIpu aHAJIOTOBOM TB, IMO3TOMY BBICOTA
aHTCHHBI TAKXXE MOXET OBITh MeHbIIe. B ciydac OOJTBIIION BBICOTHI AHTEHHBI U OTHOCHUTEIBLHO HEOOJBIION
30HBI TIOKPBITHUA CICAYCT M03a00THTECI O H€06X0)_'[I/IMOCTI/I 3allOJIHCHUA "Hyneﬁ" B AuarpamMme
HAIpaBJICHHOCTHU AaHTCHHBI B BepTHKaJ'ILHOfI IIJIOCKOCTHU U HOTpCGyeTCH Ha,HJ'IC)KaH_II/H}'I HAaKIJIOH JIy4a.

5.10.2 Cucrema DTTV

Bri6op cuctemsr cxatuss DTTV wmnm mepenaromiedl CHCTEMBI 3aBHCHT OT TOTO, KaKyl0 HMEHHO YCIyTY
HEOOXOJMMO TMPEIOCTaBUTh. OTH TPEOOBaHUS MOTYT MEHATHCS C TEUYEHHEM BpeMEHH. TakKe MOXKEeT
noTpeOOBaThCS MPUHAITH 00jee IPPEKTUBHYIO CUCTEMY CHKATHS WM MEPENAIONIYI0 CUCTEMY, €CIIH YHCIIO
MYJIBTUIUIEKCOB YMEHBIIIEHO HIIM HE MOXET OBITh YBENUYEHO W TPEeOOBAHHUA K YCIyraM paJHOBEIIaHUs
MIPEBBIMIAIOT TPOMYCKHYI0 CHOCOOHOCTh JOCTYITHOM TIIOJIOCHI YacTOT. OTO HWMEET IEPBOCTENEHHYIO
BaXHOCTh, €CJIM Juana3oHbl [V u V pasgencHbl Ha 4acTH M IS TPEOYEMBIX YCIyT MMEETCS MEHBIIUN
JOCTYTIHBIHA CIIEKTP.
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Bosmosrcnocmu evioopa

Cucrema DVB-T umeer BoiOOp pazmepoB ObicTporo npeodpazopanus @ypee (BIID) 2k wnu 8k, Tpex BHIOB
MOJYJIALIMU HECYIIEH U MSATH CKOPOCTEN KOANPOBaHuUs; UTOro 120 BO3MOKHBIX BapUaHTOB.

Ilpn mnpaBHIBHOM BBIOOpE MOAYJSIMU M CKOPOCTH KOAWPOBAHWS HAJCKHBIH BapHaHT MOXKET OBITH
JIOCTUTHYT C HEOOXOIMMBIM HH3KHM YPOBHEM HANPSDKCHHOCTH MOJS, HO TakXKe C HU3KOW CKOPOCTBIO
nepeaaun.

HaoGopoT, MoxeT ObITh BbIOpaHa BBICOKas MPOITyCKHAs CIIOCOOHOCTh MYJBTHUIUIEKCA, HO B 3TOM CIIydae
oTpedyeTcs BBICOKUI YPOBEHb HAPSKEHHOCTH 1o, {715l 0JHOYACTOTHOM ceTH O0JIbIIoe 3HaUCHUE UMEET
3allUTHBIN UHTEpBAJ.

Kpome Toro, cyimecTByer BO3MOXKHOCTH BEIOOpa HEHEPAPXUYECKOH MOIYJSIUN M HEPAPXUUCCKOU
Moayisanuu. B mociemHeM ciiydae BBIOOp MOMKET TaKK€ OCYIIECTBIISTHCS MEXAY TpeMs BO3MOXKHBIMU
rapaMeTpaMy MO JISIINH.

AHaNornyHbIe COOOpaKEHUS NSHCTBUTENLHBI U s cucteMbl ISDB-T.

Wsmenenne Ha DVB-T, ISDB-T unu npyroil BapuaHT CHCTEMBI OCYIIECTBISETCA IMPOCTOM HAaCTPONKOHN B
nepenatuuke. Ilepenatunk ¢ camMoil HHM3KOM CKOPOCTBIO TEpeadyd B CETH OMNPENENaeT IPOIYCKHYIO
CIOCOOHOCTh MYJIBTUIUIEKCA ATON CETH, TO3TOMY BCE MEpeIaTINKH CETH B OCHOBHOM HAaCTPOEHBI OJMHAKOBO
Ha DVB-T, ISDB-T wiu apyroii Bapuant cucteMbl. CKOpOCTh mepenaduu TpaHcmopTHoro noroka MPEG
MNPUXOJAIIEr0 Ha NepeJaTUMK CUTHANIA HE OJDKHA MPEBBIATh CKOpOocTh nepenaun gauueix DVB-T, ISDB-
T unm npyroro BapuaHTa CUCTEMBI, HA KOTOPYIO HaCTPOEH MepelaTurK.

B DVB-T2 ucnonp3oBaHHe BBICOKOYPOBHEBOH rIpynmbsl 256-QAM, k mnpuMepy, yBEJIWYHBAET IMOJHYIO
CKOpoCcTh mepemaun g0 8 OuroB Ha sueiiky OFDM, TakuM o00pa3oM yBENWYHMBas CIEKTPAIBHYIO
3(PEKTHBHOCTL W MPOITYCKHYIO CIIOCOOHOCTH Tepeaadn ¢ 3aJaHHOW CKOPOCTHIO KomupoBaHus. IlomoOHBIC
c000pakeHHsI MPUMEHUMBI U 1715 yoMsiHyToro Beiie DVB-T.

Pazmep BIID

Bapuanter 2k u 8k oOo3nawaror konmdectBo moaHecymux OFDM B uudpoBom curname. Yame
UCTIONB3yeTcss ToNbKO 8K. 2k MMeeT IpenMyInecTBO B CiIydae MOOMIBHOIO IpHeMa, IOCKOJIbKY MOMEXH,
BbI3BaHHBIC dPdekToM Jlomaepa, Ha BBICOKONH CKOPOCTH BO3HHMKAIOT B 4eThIpe pasa vamie, yeM npu 8k.
Opnnako npu 2k 3aIlIMTHBIA MHTEpBal, BaXKHBIN Ui yHKIoHHpoBaHus OYC, B yeTspe paza Kopode, yeMm
npu 8k. Cuctemsr DVB-H u ISDB-T umeror Takske KOMIPOMUCCHBIN BapuaHT 4k.

Mooynayus necywieil u ckopocms koouposarnus (DVB-T u ISDB-T)

B cmydae mopTratuBHOTO TpremMa M, B 9aCTHOCTH, IpMeMa BHYTPH 3AaHUHN, TPeOOBaHWS K HANPSHKEHHOCTH
TIOJISI OYCHB BBICOKH M CYIIECTBYET TCHCHITUS UCIIOJIB30BaTh MOy Iuio 16-QAM ¢ OTHOCHTETHHO HU3KOM
CKOpOCThIO KoaupoBaHus (2/3 wnmu 1/2). [lpu nprueme Ha KphlmiaX 3JaHANA YacTO BBIOMPAETCS MOIYJISIUSL
64-QAM © OTHOCHWTEIHFHO BBHICOKas CKOpOCTh komupoBaHus (2/3 wmmm 3/4). Kak ykazano B pasmene 2.2,
HaWJIeH KOMIIPOMHCC MEXKTy MPOIYCKHOU CITOCOOHOCTHIO MYJIBTHILIEKCA, KAUeCTBOM MOKPBITHS U KEITaeMOU
HaIpsHKEHHOCThIO mojs. Ha mpakTuke TpUMEHSIOTCS pa3iudHbIe KOMIIPOMHUCCHBIE BapuaHTh: 16-QAM
TaK)Ke HCIONb3YETCsl B CETAX, CIUNIAHWPOBAHHBIX I MpUeMa Ha Kpblne 3gaHuil, a 64-QAM — B cetsx,
CIUTAaHUPOBAaHHBIX I TpHeMa BHYTPH 3JaHWiA. M3BECTHHI Cily4ad, KOTJIa OYEeHb OOJBIIOE YHUCIO YCIYyT
HEOOXOJMMO TPAHCIMPOBaTh B HEOOJBIION 30HE, M UCHOJB3yeTcs MomayJsius 64-QAM co CKOpPOCTBIO
KoaupoBaHus 7/8, obecneunBas ckopocts 31,6 Mo/c.

Hepapxuuecxkan mooynayus (DVB-T u ISDB-T)

Hepapxuueckass MOyJSIIMSA PEAKO HCHOIb3yeTcs Ha npaktuke. OHa oOecriedynBaeT mepenady IBYX
HE3aBUCUMBIX MYJIBTHUIIJIEKCOB OJHHUM IMEPEIAaTYNKOM (Ha OJTHOM YacTOoTe) C Pa3HBIM KaueCTBOM Iepeaadu 3a
CUET HECKOJBKO 3aBBIILICHHOHN MPOMYCKHOH CIOCOOHOCTH. MYJNBTHUIUIEKC C BHICOKUM NPHOPUTETOM MOKET,
HaIpUMep, HMCIOJIB30BaThCS A TPAHCISILMH OTPaHMYEHHOI'O KOJMYECTBA OCHOBHBIX YCIYyT IpU MpHEME
BHYTPHU IIOMEIIEHUN B KPYHHOW 30HE. HU3KO NPUOPHUTETHBIN MYJBTHUIIIIEKC MOXET HCIOJIB30BATHCS IS
TPaHCISIUK OOJIBIIETO KOJIMYECTBA YCIYT MPH NpUeMe BHYTPH MMOMEIIEHUH BOMU3M MepeaaTunKa, Ui A
IIpreMa Ha KpbIIle 3JaHUN B CEIBCKON MECTHOCTH.
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Corcamue u Myjibmunjiekcuposanue

KoaupoBanre W MyJIbTHUIUIEKCHPOBAHUE BBIMOJNHAIOTCS B LEHTPAIbHON TOYKE M SBIAIOTCA TOBOJIBHO
JIOPOTOCTOSIIIEN YacTbl0 B LEMOYKE Mepenadd. l3MeHeHMe WM yIydlIeHHe CKaTHs WM CHCTEMBI
MyJbTHIUIEKCA HE OKAa3bIBA€T MPAMOIO BIUSHUS Ha Mepedaroulde CTaHuud U oxBaT. CTaTHCTHYECKOE
MYJIbTUIUIEKCUPOBAHUE HMCIOJB3YETCS 4acTO M, [0 CPAaBHEHHMIO C ITOCTOSIHHOM CKOPOCTBIO INEpeAaud Ha
yCIIyTy, TPEAOCTaBIAE€T BO3MOXXHOCTh YBEJIUYHUTh TPOIYCKHYIO CHOCOOHOCTh MYJBTUIUIEKCA MPHU
COXPaHEHUH KauyecTBa U300paKeHUS.

Mooepuuzayusa Kodepos

OnpIT nmokasaljl, 4YTO Bq)(l)CKTI/IBHOCTL KOACPOB YyJIydlIWJIaChb 3a TOJAbl CTAHOBJICHUS TCXHOJIOTHH.
MO)Z[epHI/ISaI_II/ISI HWiIn 3aMC€Ha KOICpOB TON K€ CHCTEMBI CIKaTHUs MpUBEACT K YBCIWYCHUIO YCIYI' B
MYJIBTUILJIICKCE b0 K TOMY K€ UUCITY yCIyT 0o0JIee BLICOKOTO KaueCcTBa.

Hcnonvzoeanue MPEG-4

MPEG-4 sBnsercss yiaydileHHOH COOTBETCTBYIOIIEH TPEOOBAaHUSAM 3aBTpAIIHErO JHS CHUCTEMOH CxKaTwsi,
mBecTHOU kKak MPEG-4/AVC, Pex. MCO-T H.264 u MPEG-4/AVC Yacts 10. [1o cpaBHeHno ¢ MPEG-2,
MPEG-4 ofecrieunBaer KoaupoBaHue ¢ 3(GQEKTHBHOCTBIO, MO KpaifHed mepe, B 1,5 pasza Oounbluei.
B cinyuasx, korna MPEG-4 ucnone3yercst Ansi IpeAocTaBiIeHUsT OONBLIOrO YHCia YCIyT B MYJBTHILIEKCE,
CTaTUCTHUYECKOEC  MYJIBTHIUICKCHPOBAHUE JAaeT JOMOJHHUTENbHOe mnpeumymiectBo. MPEG-4  yxe
HCTIONB3yeTCs s epenadn u npueme kak SDTV, tak u HDTV.

Cucmema nepedauu

B 3amatomiem ycrporictBe mudpoBoro TB mepenatymka BBITONHSIOTCSA TPOLECCH MOIYJISAIUU U
KoaupoBaHus omuOoK. [lepemaTumk yke MOXKeT OBITh O0OpPYIOBaH [UIS PAa3IMYHBIX CHUCTEM IIepemadi.
B npotuBHOM cnydae, npu U3MEHEHUN CUCTEMBI Tiepeaaun, Hanpumep, mpu 3ameHe DVB-T na DVB-T2 unu
DVB-H, notpe0Oyercs M3MEHHTh MPOrPaMMHOE OOCCIICYCHHE WM MEPEYyCTAaHOBHTh MOMAYJIHM 3aJalOLIUX
YCTPOMCTB B IHepenaTtyuke. V3MeHeHHe CHUCTEeMBbl MepeJayd OKa3bIBA€T HE3HAUUTEIBHOE MNPSIMOE
Bo3feiicTBre Ha ceTh. OgHAKO ycnyra, Ui KOTOPOW peann30BaHa HOBas CHCTEMa, MOXKET MMETh COBCEM
Ipyrue TpeboBaHus (HanpuMep, MoomibHOe TB) 1 He00X0auMbI Oy AyT COOTBETCTBYIONIUE TIPUEMHUKH.

Hns mepenau Hazemuoro HDTV ucnons3yercst meton cxxatusit MPEG-4, nanpumep padora cuctemsr ISDB-T
B bpasunuu ocHoBana Ha crangapre MPEG-4.

Korna Bueapenne HDTV mmanumpoBanochk ¢ ucnonb3oBanneM DVB-T/MPEG-4, B omHOM MyJnbTHIUIEKCE
MOTJIO pa3Mmematbesi He 6osee aByx ycanyr HDTV, ecnu TpeGoBanoch moka3aTh BaxHy0 HH(OpManuio Ha
OOJIPIIMX TNIOCKMX 3KpaHax. B mynpTuIuiekce MoryT nepenaBarbes Tpu yeayra HDTV, korna npu cpeanux
pa3Mepax 3KpaHOB PAacCTOSIHHE JUISI IPOCMOTpa 0ojIee 4eM BTPOE MPEBBIIIACT BEICOTY IKpaHa.

[penmonaraercs, uto ¢ rogamu kojaepbl MPEG-4 OynyT ycoBepIlIeHCTBOBaHbI (Kak 3TO OBUIO C KOJEpaMu
MPEG-2).

Ecmu Breapenne DTTV mmanupyercs B 2010 Tomay wiiu mo3ske, MOKET OBITh pacCCMOTPEHO HCIIOIH30BaHUC
yiy4iienHo# cucremsl DVB-T2.

BuenpeHue HOBOUM CHUCTEMBI Tepelavyd Ui CYHICCTBYIOIIMX YCIyT 0€3 MpephiBaHUsS OOCITYKUBAaHUS
BO3MOXKHO TOJIBKO TPY TIOMOINM TMapajlIeNbHBIX Tepeaad (OJHOBPEMEHHOTO BEIaHWsl) CYIIECTBYIOMIEH U
HOBO# cucteM. Korma Bce mpueMHUKH OyIyT 00OpyAOBaHBI HOBOM CHCTEMOH, Tepenadu CTapod CHCTEMBI
MOTYT OBITh 3aKOHYCHBI M MYJBTHILICKCHI MOXHO OYAET HCIIOJIb30BaTh JUIsl TPAHCISIIIMA HOBBIX YCIYT.
JlaHHBII mporecc cTaHeT KOpoye, eciH MOciie KOHKPETHOH JaThl COOTBETCTBYIOIIUN PETYISTOPHBINA OpraH
BBEAECT 00s3aTENBCTBO, COTVIACHO KOTOpPOMY OyaeT pa3pemeHa Ipoaaka TOJIBKO TaKOTO OBITOBOTO
000pynoBaHus, KOTOPOE CIIOCOOHO IMOJTyYaTh YCIYTH KaK HOBOM, TaK M CTapOil CUCTEMBI.

Ecnmu MynbTHIIEKCHl HE JOCTYMHBI JAJsl TMapajuiesbHOH (OZHOBpEMEHHOW) paboThl HOBOW CHCTEMBI
nepenaqn, Takoi kak DVB-T2, nmotomy 4to, Hanpumep, CekTp B auamnazoHax IV u V Obu1 pacnpeaesneH ais
IPYTHX, HE paJHOBEIIaTEeIbHBIX YCIYT, MOTYT OBITh PACCMOTPEHBI OJIMH WU 00a HUKECTIEAYIONINX METOAA:

. Hcnonb3zoBanue HOBBIX 4acTOT Ha ocHoBaHuu mpoueayp Cornamenus GE06, HO ¢ yyeToMm TOTO,
YTO MCIIOIH30BAHUE ITHX YaCTOT B HEKOTOPKIX CIyUYasX MOXKET OBITh OTPaHIYCHO.
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. BricBoOOXXIEHNE OJHOTO MYJBTUIUIEKCA 3@ CUET MEpPEeBOAa YCIYr W3 JaHHOTO MYJIBTHIIEKCA B
JIpyrre MYJbTHUIIEKCHI, HCIIONb3Ys TaKUM 00pa3oM IMperMyIecTBa Oojiee 3penoil TeXHOJOTUH U
BKJIIOYasi B BBICBOOOXKICHHBIM MyJNbTHIDIEKC HOBBIe ycayrm HDTV, ocHoBaHHBIE Ha caMoii
MePeI0BON TEXHOJOTHH (HapuMep, CTATUCTHIECKOe MyIbTUIDIeKcHpoBanne, DVB-T2/MPEG-4).

Ilepeoarouyue y3nvt cemu

B CJIOM, pa3BEPTHLIBAHUC TCICBU3MOHHOM CETH HAUYMHACTCSA C OCHOBHBIX CTaHITHM JJI1 OXBaTa OOJIBIIIMHCTBA
HACCJICHUA MO TaK HA3bIBAEMOMY "OCTpOBHOMy HpI/IHL[I/IHy". H03,I[HC€ CCTh paclupsaeTcda AJjid TOro, YTOOBI
OXBaTUTh MEHEE TUIOTHO HACEJICHHBIC 00JIACTH 1 YIy4YlIUuTh IMTOKPBITHUE 6J1aroz[ap;[ PE3CPBHBIM CTAHIIUAM.

B ropucteix obnactsx u ropoaax ObUI yCTaHOBIIEH pAJl aHAJOTOBBIX PE3EPBHBIX IMEPENaTUMKOB B LIEIAX
pemieHnss TpoOieM C MPHUEMOM H3-3a MapasuTHbIX H300paxeHwid. B mmdpoBom TB mapasutHbie
n300paXkeHus1 He MPEeACTaBIsIOT IpobieMbl. [loaToMy Bo MHOTHX ciydasx Ui ceTeld HudpoBOro Ha3eMHOTO
TEJIEBUACHHS TOTPEeOYyeTCsl MEHbIIE PE3EPBHBIX CTAHIUH.

Pacuwiupenue nokpvimus

[locme TOro Kak OCHOBHBIE arjoMepanuu OYAyT OXBa4e€Hbl OTHOCHUTEIEHO HEOONBIINM KOJIHYECTBOM
CTaHILIMM, Kaxxjas JOMOJHUTENIbHAsI CTAHIUS CTaHET JOPOroM C TOYKH 3PEHHUs 3aTpaT Ha OJHOTO MKUTEJS.
I'ocynapcTBeHHBIE paloOBEIATEIHHBIC KOMIIAHNN UMEIOT 0053aTeNLCTBA 10 YHUBEPCATHHOMY MOKPBHITHIO U
JOJDKHBI OyIyT PACHIMPATh OXBAaT CBOMMH NPOTPaAaMMaMU JO MAaclITabOB TMPAKTHYECKHA BCEH CTpPaHBI.
B HekoTOpBIX CcTpaHaxX 0053aTENbCTBO MO YHHBEPCAIHLHOMY ITOKPHITHIO HE OTPAaHMYUBACTCS Ha3eMHBIM
TENEBUICHUEM, U CIyTHUKOBOe TB mpumeHsieTcs mJid MOKPBITUS B CEIbCKUX paiioHax. Kommepueckue
paaMoBeIIaTeNbHbIC KOMIIAHHUH, TTIEPE KOTOPBIMU HE CTOMT 3ajaua MPeJIOCTaBICHUSI OOIIECTBECHHBIX YCIYT,
MOTYT HE 3aXOTETh MOKPBIBATH BCIO CTPaHy U MOTYT OFPAHUYMBATH MOKPHITUE HA3EMHBIMH CETSMU JIUIIb
OCHOBHBIMH arjioMeparusiMi ¢ BbICOKOU MIIOTHOCThIO HACEJIEHHUS.

B memom cymiecTBylomue y3ibl CeTH OyAyT HCIONB30BaThCsS MOBTOPHO, a 3aTpaThl HA WHBECTHIMU B
uudposoe TB MoryT orpaHMYMBaTHCS 3aMEHOH aHAJIOTOBOrO MEpeAaTdyrKa HU(POBHIM (HEPEIKO MEHBIIEH
MOIITHOCTH) U MOBTOPHBIM HCIIOJIb30BAHUEM aHTEHHbI, M3HAYAJIbHO YCTAHOBJICHHOW Ui aHaiorosoro TB.
B 3aBucuMocTH OT XapakTepucTHK 3amucu B [lnmaHe, quarpaMma HampaBICHHOCTH aHTEHHBI MOXKET W HE
ObITH onTUManbHOU Ui uudpoBoro TB, Hanpumep, Koraa HanoxeHHbIe Ha IdpoBoe TB orpannuenus mo
MOIITHOCTH HPUMEHSIOTCS IS APYTHX HAIPABICHUH (a3UMYThI I KypChl), 4YeM AJIst aHasoroBoro TB.

B cayuae OUYC, paccrosaue mexnay nepenataukamu B OUC Tpebyer ocoboro BHuMaHusA. Eciau B Touke
IpreMa OTHOCUTEINIbHAS 3aJIepKKa 10 BpeMEHU Mexay aByms nepenarynkamMu B OUC mpesbimaeT ATUHY
3alUTHOTO MHTEPBaa, MOTYT HaOIOIaThesl BHyTpeHHHe omexu s OUC.

Yayuwenue nokpuimus

B mpenenax 30HBI TOKPBITHS BEPOSITHOCTh NPUEMa MOKET OBITh HE3HAYMTEILHOW WIIM HIDKE TMPHEMIIEMBIX
mpenenoB u3-3a peibeda, CTpoeHHi, JecoB U Mp. TOYHOCTH MPOTHO30B MOKPBITHS MMEET OTPaHUYCHUS;
HEKOTOpBIE PalOHBI C IUIOXUM MPHEMOM OOHApYXMBAIOTCS TOJNBKO IOCIe jkano0 Tenmespureneir. Vmes
nmonpoOHBIE JaHHBIE O penbede W ToMexax H UCHONb3ys TIIATEIbHO IPOBEPEHHBIE METOIBI
MPOTHO3UPOBAHUS PACHPOCTPAHEHUS, B HEKOTOPHIX CHUTYyalMsIX MOXKHO TPOTHO3MPOBATH IMOKPHITHE C
TOYHOCTBIO JI0O HECKOJIBKHX b B CpaBHEHHH C M3MEPEHHUSIMH. XOPOIIUil MPUEM SIBISIETCS CTATUCTHYESCKAM
CBOMCTBOM W 3aBHCHT OT MHO)XECTBA TIEPEMEHHBIX, BKJIFOYasl TPEBhIIEHIE 3HAYCHNS HANPSHKEHHOCTH OIS
nomex B TeueHue 1% Bpemenu. Takxke B KaUeCTBE MPEABAPUTEIILHOTO YCIOBUS HY)XKHA TOYHAs 0a3a JaHHBIX
repesaTanka co BCEMH HEOOXOIMMBIMUA M BO3MOXKHO CO3JAIOIIMMHU TIOMEXH TepenardyukaMu. Jlaxe ecim
CIPOTHO3MPOBAHHOE TOKPHITHE COOTBETCTBYET CTAaHAAPTaM, MOTYT OBITH ITOJTy9IEHBI KaIOObI.

[Ipu mporHO3MpOBaHMK TOKPHITHSA BCErza MOJpPa3yMEBAETCs, YTO TENE3PUTETH HCHONB3YIOT HaJyIekKalee
IprueMHOe 000pynOBaHHE, COOTBETCTBYIOIIEE CTaHAApTaM IUIAHMPOBaHUS 4yacTOThl. Pasmen 5.7 mocssiuex
MIPUEMHOMY O0OPYAOBaHMIO U METOJAaM YJIyUIICHHUS IpUeMa B IPUEMHOM Y3JIe.

Ecnu TpeOyercs mpueM BHYTPH 37aHUN WM MOOWJIBHBIA MPHEM, YKa3aHHOW MOIIHOCTH MOXET OBITh
HEJIOCTATOYHO ISl TIOKPBITHSL OONBIIOro palioHa MPH MOMOLIM OJHOTO MEpelaTynKa, KaK B Ciydae mpuemMa
aHTeHHaMU Ha KpblIie 31aHuii. MoxeT moTpeboBaThes pacipenenenre MouHocty npu nomommu MYUC. Ecnu
MYC craHOBUTCS IUIOTHOM, YBEIMYMBAETCS BEPOSATHOCTH TOTO, YTO B OIPEAEICHHBIX MecTax OyayT
MIOJTyYeHBI J1Ba MM 0OJiee CUTHAJIOB C PaBHOM HANpPSXKEHHOCTBIO TMOJIA, TaK Ha3blBaeMoe HyjeBoe nb-3Xo.
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B takux cnydasx npuemHukn DVB-T wmn ISDB-T neMOHCTpUpPYIOT MOHMKEHHYIO UyBCTBHTEIBHOCTH B
npenenax npumepHo ot S 1o 10 nb (B cnyuae 64-QAM?2/3), eciii CUTHANIBI UMEIOT PAaBHYIO MOIIHOCTh. Ecin
pasHuLIa BO BpeMeHH HeBenuka (< 0,5 MKc), MOryT HaOmIOgaTbCsi MAOMOJHUTEIBHBIE MPOOJIEMBI C
CHUHXPOHHU3ALMEH IPUEMHHKOB.

HyneBoe nb-3x0 MoxeT 3aTparmBaTh OTHOCHUTEIBHO OOJIBIINE PAaHOHBI, OCOOCHHO C IUIOCKHM peilbedoM
MmectHOCTH. Ecim ucnonssyercst motHass MUC, BaxHO, 4T00BI IpOrpaMMHOE 00ECTICUEHHUS TNIAHHPOBAHHUS
YUUTBIBAJIO HyneBoe N1b-3x0. C COOTBETCTBYIOLIMM IJIAHUPOBAHWEM CETH HyJieBoe Ab-3X0 MOXeT OBITh
YMEHBUICHO WU CIIBUHYTO B MEHEE HaceJIEeHHbIE 00JIacTH.

Mynvmuninekcot

B Cornamennn GE06, Hanpumep, OONBIIMHCTBO CTpaH MMEIOT NpaBO Ha ceMb-BoceMb "cioeB" DVB-T B
nuanaszoHax IV u V u onun B auanaszone III. B Cornamenun GEO6 "ciou" He onpenenstoTcs, HO B LEIOM
CUMTAETCS, YTO 3TO — HECKOJHKO KAaHAJIOB, KOTOPBIE MOXHO TIIOy4YaTh B OTPEICICHHONW 0O0JacTH.
B GonpIMHCTBE CTpaH CYIIECTBYIONIUE JIMIIEH3WU TOKA HE OXBATHIBAIOT BCE CJIOHU, MPEAyCMaTpUBaEMBbIC
Cornamenuem GEQ06. JIutieH3un Ha 6oJIbliee KOIUIECTBO CJI0EB MOYKHO ITOITyYUTh, €CIIH:

. OBUIO OTKITIOUEHO aHanoroBoe TB (BKITtoUast coceTHIE CTpaHbl) U YOpaHbl OTpaHUYEHHs ISl CIIOCB;

. OBUIM TIPUHSTHI PEIICHHS, Kacalolluecs HOBBIX paJMOBEIIATEIbHBIX YCIYyT WIH JPYTHX He
paauoBelaTeNbHbBIX YCIIYT;

° HOBas TEXHOJIOTUA AOCTATOYHO pa3BUTaA AJId pCan3alvu; U

® PBIHOYHBIC TpC6OBaHI/I$I 0olree SICHBI.

CymiecTByeT ompeneleHHas TEHACHIWS KOHIEHTpalM [U(POBOrO HA3eMHOTO TEJIEBHICHHUS B
nuana3oHax IV u V u ucnons3oBanusa auanazona Il mis ycnyr paavoBeriaHus WM MYJIbTHUMEIUHHBIX
YCIIYT MpHY MTOMOIIY CUCTEMBI U3 ceMeiictBa DAB.

Hcnonvzosanue 06u4uxy3noe cemu

Hcnonp3oBanne OOMMX y3/IOB CETH Ui MEpeladyd CYMIECTBYIONIMX W HOBBIX MYIJBTHIUIEKCOB WMEET TO
MPENMYILECTBO, YTO MOXKHO HCIOJB30BaTh CYIIECTBYIOIIHE HHGPPACTPYKTypy H CPEICTBA, TAaKHE Kak
pacnpelenuTeNbHbIE JUHUHN, 31aHUs C NEpEeJaTYMKOM, MauThl, aHTEHHBI U pE3€pBHbIE NepeaaTuuku. boiee
TOTO, YK€ OBLTH CIeNaHbl CYIIECTBEHHbIE WHBECTHUIIMHU: TOABE3IHBIC MYTH, IEKTPOCHAOKEHUE BBICOKOTO
HaIpsOKEHUs!, pe3epBHOE IEKTPOCHAOXKeHHe, BOIOCHA0KEHNE, 3eMIIM TIEpeIaroIiero KOMIUIeKca, CTPOCHUS
U NIEPCOHAIL.

[Ipu pa3paboTke ¥ MOHTHPOBAHWUHM PAJMOBEINATEIIEHOTO y3J1a CETH BAXKHO YYWTHIBATH PACHIUPEHHS B
Oymymem. Hepenko Momubwukamusi JTUHANA CBS3M, CTPOCHHM, MAadT M QHTCHH BIIOCICACTBHH OOXOIUTCS
ropaszio J0poxe.

Hcnonb3oBaHue OOIIMX Y3JI0B CETH MOXET OBITh CJIOKHBIM, €CIH MMH MOJB3YIOTCSA Pa3HbIC CETEBBIC
OTIEPATOPHI.

I[JISI HCIIOJIb30BaHUA OI'paHMYCHHOT'O MPOCTPAHCTBA B 3JaHUAX M Ha MadTaxX JOJIXKHBI OBITH COCTAaBJICHBI
npaBujia MpUOpUTETA. COBMECTHOE HUCIIOJIb30BaHUE CyMMAaTOpOB aHTCHH W aHTCHH TAaKXC Tpe6yeT YCTKHX
COFHameHHﬁ, KacCaromuxcsa OTBCTCTBCHHOCTHU, 3aTpaT MU TCXHHUYCCKOI'O O6CJ'Iy)KI/IBaHI/I$I. CoBMecTHOE
HCIOJb30BaHWE AHTEHH MOXET OBITh BBITOAHO II0 3KOHOMHUYCCKUM MW OKCIUTyaTallMOHHBIM IIpUYHUHAM,
OJHAaKO OHO HE€ BCCraa 0o0ecreunBaeT ONTUMAIIBHOE IMMOKPBITHUEC.

Korma mnpeanonaraeTcss HCHIOAB30BaTh JOMOJIHUTENBHBIE MYJIBTHIUIEKCHl IJII APYroro BHIA CETEH,
COBMECTHOE MCIIOJIb30BAaHHE Y3JI0B CETH BO3MOXKHO TOJBKO 4yacTW4HO. Ecim HeoOXoguma IUIOTHAas CETh
uugposoro TB, TpeOyroTCs AOMOTHUTENbHBIE Y3JIbI CETH, 3 AaHTEHHBI Ha CYIIECTBYIOMINX y3/1aX CETH MOTYT
OBITH CIIMIIKOM BBICOKUMH WJIM UMETH MOJIIPU3ALIUIO, OTIMYAIOIIYIOCS OT TPeOyeMOi.

Hcnonvzosanue PAa3iuuHblX y3/106 cemu

Paznast Tomosorust ceTeii MOXKeT OBITh HEOOXOAMMa, ECIIH:
. OIHUM U TEM K€ YACTOTHBIM AUANa30HOM IOJb3YITCS HECKOJIBKO ONEPaTOPOB;

® HECKOJIBKO MYJIBTUIIJICKCOB HUCITIOJIB3YIOT IIJIOTHBIC CETH.
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Bokpyr He HCHONIB3yeMbIX COBMECTHO Y3JIOB CETH MOTYT HAOJIOAAThCS MMOMEXHM B COCEOHHMX KaHajlax U
UCIIOJIb30BaHUE IIEPBOrO, BTOPOrO WK TPETEr0 COCEJHEro KaHaja Ha 00euX CTOPOHAX I0JIE3HOrO KaHaja
WM KaHajla n300paKeHUH.

CraHmysi, He PacloJIOKeHHAasi COBMECTHO, MOXKET OBITh paJMOBEIIATEIbHON CTaHIWEH, a Takke 0a30BOi
CTaHIMEH TONBIKHON cBs3H. [lomexn B coceHMX KaHalax MOTYT BBI3BaTh Jake MOOWIIbHBIE OKOHEYHBIE
YCTPONCTBA, PACIIONOKEHHBIC HA OUCHb OJIM3KOM PACCTOSHUMU.

IloMexu B cocegHMX KaHallaX SBJISIOTCS MECTHOM HpO6H€MOI\/’L B03MOXHBI HECKOJIBKO pCH_ICHI/Iﬁ JJId IIOMEX B
COCCIHUX KaHaliax.

Ecnu BoBneueHBl pa3HBIE CETEBblE OMEPaTOPhl, BO3HUKHET BOIPOC O TOM, KTO OyAeT OIIauyuBaTh 3TU
pereHusl.

6 IKOHOMHYECKHE ACTIEKTHI

PanuoBeniatenbHas lienoyka YHHKalbHA Ha KaXJ0M ypoBHE. Ee KOHIENuHus, apXUTEKTypa U pa3BUTHE
MOTYT OBITH CTOJb PAa3HOOOPA3HBIMH, YTO MPAKTUYCCKH HEBO3MOXKHO HAaWTH '"CTPYKTyphI-ABOWHUKH". He
CYIIIECTBYET OJIMHAKOBBIX IIEHTPOB Mpom3BoicTBa TB, ceTeil cHa0XeHUs MporpaMMaMu/pacpocTpaHeHUs U
ceTeil MynpTHIUIEKCOB/TIepenaun. CyIIecTByeT CTONBKO BapHAHTOB TEXHOJOTHICCKHX BO3MOXKHOCTEH H
peIIeHuH, 9TO KaXKIbIii KOMIIOHEHT PaJHOBEIIATEIHFHON IIETIOYKH MOKET UMETh CBOM COOCTBEHHBIA O0COOBII
MPOEKT, CHenu(UKANUI0 U CTOMMOCTh. MH(popMmaius o CTOMMOCTH Bceria Obiia KOH(HICHIMATbHA, U
KOHTPAKTHI 3aKJIF0YAINCh HA OCHOBE JUTUTEIHLHBIX TIEPErOBOPOB. MOTYT OBITh MpeNOoCTaBIeHbl CKUIKU TPU
KPYMHOW MOCTaBKE, HA OCHOBE JIOJITOBPEMEHHBIX AEJIOBBIX OTHOLIEHWW U T. I. IlmaHupoBaHue, rapaHTUH,
YCTaHOBKA U UCTIBITaHUS, 00y4YeHHUE TIEPCOHANA U YCIOBUS MOCICIPOJAXKHOTO 00CITY)KUBAHUS OTPAKAIOTCS B
[IEJIOM Ha KaXk[IOM IOJAMMCAaHHOM KOHTpakTe. Jlaxke ecnm moctymHa wHGOpMAIS O CTOMMOCTH, OHA OyZAeT
HUMETh 3HAUYCHUE TOJIBKO B OMPE/ICICHHBIX YCIOBUSIX.

HeCMOTpH Ha MOPYYCHHBIC HCCICOAOBAaHUA, KOTOPBLIC OOJDKHBI IPOBOAUTHCA II0 3TOMY HCCICAYEMOMY
BOIIPOCY, B IAHHOM OT4eTe HEBO3MOXKHO JaTb OTBET O BOSHeﬁCTBHH Ha CTOUMOCTB.

HNudopmaruio o Ou3HEC-MOIENIAX, CTOMMOCTH W (HDMHAHCHPOBAHHH, OIICHKE (aKTOPOB pPHCKA, aHAJHM3e
BOIMPOCOB  CTOMMOCTH/TIPUOBIIA, KOTOPBIC CTUMYJIHMPYIOT CO3[JaHHe ONarompusTHOW Cpelpl, MOKHO
MOJYYUTh M3 KOHKPETHBIX HCCIEAOBAHUN KOHKPETHOW CHTYyallMH, KOTOpHIE €Ile OJKHBI OBITh MPOBEICHBI
BCD npu oxazanuu nmomoru wieHam MCD B nepexoie Kk MU poBOMY Ha3eMHOMY PaJHOBEIIAHUIO.

I[JISI OILICHKN IIOHCCCHHBIX 3aTpaT MW aHajInu3a (1)I/IHaHCOBBIX BbII'OJ B CpaBHCHUHU C pPUCKaMHU BECbMa
MOJIC3HBIMU MOT'YT OKa3aTbCA UMCIOIINUCC HO,I[O6HLIC HUCCiacJ0BaHuA KOHerTHOﬁ CUTYyalluu 1o CTpaHaM.

Bo3zoeiicmeue na 3ampamaul nepexooa na yugpoeoit pexcum

ITepexon ©Ha 1H(POBON peXUM OTPA3UTCA TNPAKTHYECKH HA BCEX JOMOXO3SMCTBAX W IIOBJICUET
NPUHYIUTENbHBIC 3aTPaThl Ui ToTpeduTeneil. OH TakKe MOBJIeUET 3aTPaThl 1J1sl HEOBITOBBIX MOJIb30BATEINEH
TEJICBU3MOHHBIX YCIYyT. OTO MOXET BKJIHOYaTh B €e0S CTOMMOCTh OOHOBJICHHS CHCTEM aHTCHH
KOJUIEKTUBHOTO mpuema 1B, KoTopble HCIONB3YIOTCS B MHOTOKBAapPTUPHBIX JIOMax, TOCTHHHUIIAX,
HWHTCPHATHBIX YYPCKIACHUAX U JOMaX HWHBAJIMIOB W IPECTAPCIIbIX. ,Z[JIH paanoBCUIaTCIbHBIX KOMITAaHUH U
OTEePaTOPOB MYJBTUILIEKCA CYIIECCTBYIOT OCHOBHBIC 3aTpaThl HA MHBECTHUIIMH, WAYIIHWE HA pPa3BepTHIBAHUE
un(ppoOBEIX ceTell, 1 Io0bIe CBSI3aHHBIE C ATHUM 3aTPaThl HA pealn3ainio MH(PPOBOro mepexoa, Kak ykazaHo
B WX JMIICH3WAX Ha paguoBemiaHue. PajnoBemarenbHble KOMIAHUH, MPEIOCTABISIONINE KOMMEPYECKHe
YCIIyTH, TaKKe JOJKHBI pa3padaThiBaTh CTPATETHU 1O COKPAINCHUIO OTPHIATEIBHBIX BO3JICHCTBUI Ha UX
JIOXOJTBI, PACIIHPSS BEIOOP M TOCTYI K MHOTOIIPOTPAMMHBIM YCITyTaM.

3ampamol 01a noav3oeamerneil

Korna npoucxoaut nepexona Ha nupoBON peKuM, BCE JOMOXO3SHCTBA, KeJAOIIUe POI0IDKATh NOIyYaTh
TEJIEBU3UOHHBIE YCIYTH M KOTOpBIE €IIe HE IMepenuii Ha IudpoBoe TeleBHIACHUE, MOIKHBI OYyAyT
proOpecTu xots 061 STB.

B nacrosiiee Bpemst STB, no3sossttoniue nonyyars yenyra DTTV, MokHO nproOpecTH 1o LieHe MPUMEPHO
70 momn. CHIA. Oxupaercs, 4To NpH Mepexone LeHbl cHU3ATCSA. OJHAKO MOMOJIHUTENBHO K CTOMMOCTH
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STB/npueMHukoB, notpedutenu, kotopsie npeamown DTTV, MOryT CTONKHYTBCS ¢ HEOOXOOUMOCTBIO
IpYTHX 3aTpart.

JloMoX035HCTBaM CO BTOPOW WIIM JTOTIOJIHUTENBHON MPHCTAaBKON MOTpeOyeTcsl mpuodpecTn 000pyI0BaHME
JUIsl HACTPOMKH BCEX TEJIECTIPUEMHHUKOB, KOTOPBIE OHU XOTST UCIOJB30BaTh Mocie nepexona. Eciu oHu He
XOTAT HCIONB30BaTh BCTPOEHHOE NH(POBOE TeNeBHIASHHE (CO BCTPOEHHBIM NH(PPOBBIM MEXaHH3MOM
HACTPOWKH), B 3aTpaThl OyneT BriroueHa STB. B 3aTparsl Takke MOTYT OBITh BKJIFOUEHBI JONOIHUTEIbHBIC
ka0enu i BUACOMAarHuTOOHOB M HOBBIX KOMHATHBIX aHTCHH;

JlomMoxo3sicTBaM ¢ BHACOMAarHUTO(POHAMH MOXKET MOTPEOOBATHCS MPHOOPECTH MOMOJHUTEIbHBIC KaOemn
SCART.

JloMOX03sliCTBaM € BHJICOMAarHMUTO(OHAMH, TIIC JKENAIOT 3alKMCHIBATh APYTrUe TEICBH3MOHHBIC KaHAIIBI,
KpPOME TOTO KaHAJbI, HA KOTOPbIE HACTPOCHO UX TENEBUICHHE, TTOTPEOYETCS 3aMEHUTh UX BHCOMArHUTOMOH
(wmm kyruTh gononHUTENbHYI0 STB 11 amantupoBaHus BUACOMAarHUTO(POHA).

HomoxossiictBaM, BeiOpaBmmM DTTV (a5 mepBoii nin nocieayonmx IpUCcTaBoK), MOKET MOTPeOOBaTHCS
OOHOBUTH aHTEHHBI 1711 M (poBoro nepexoga. CTOMMOCTh HOBOM YIMYHON aHTEHHBI MOXET OBITH PAa3HOW B
3aBUCHUMOCTH OT MOTPEOHOCTEH M pEermMOHAIBHBIX YCIOBHH. J[Mama3oH IleH MOXET cocTaBisATh oT 150 mo
600 momn. CLLIA.

JoMOX03HCTBaM B MHOTOKBAPTHUPHBIX JIOMaxX MOKET MOHAZOOUTHCS OIUIATHTH AOTIONHUTEIBHBIC PacXObI
Ha TEXHUYECKOe OOCITy>KMBaHHE, YTOObI OMNpaBAaTh 3aTpaThl HAa OOHOBICHHE CHCTEMbI Ui LU(POBOTO
puemMa.

CuuTaetcs, YTO B IEPUOJ JO U MOCTE Havalla rnepexoja crouMoctb obopynoBanus DTTV cHusuTCs B CBA3U
C MacmTaOHBIMH TPOJaXaMH, TaK KaK B CTpPaHE HAYHETCH peanu3anus IDIaHOB IUGPOBOTO IMepexoja.
Bospocmias moTpe6HOCTh B IIU(PPOBOM TENEBUIACHUH TaK)K€ MOXKET MO3BOJIUTH HAWUTH CMOCOO yIEIIEBHUTH
JIOCTYT K 0a30BBIM yCJIyraM CITyTHUKOBOH M KaOEJIbHOM CBSI3H.

3ampambol 07151 HeOBIMOGHIX NOIb30GAMEN el

Bbonsioe xomudecTBo Hpe,I[HpI/IﬂTI/Iﬁ HCIIOJIB3YOT BEHIATCIIBHOC TCICBUACHUEC 110 aHAJIOI'OBBIM CETSAM. I[J'IS[
TOr0 YTOOBI IMPOAOJIKUTE IMOJYyYaTh YCIYyru TCICBUACHHUA IIOCJIC IIEpexoaa, HOHaI[06I/ITbC$[ OOHOBHTH
MIpUCMHOC O60py,£[0BaHI/IC U COOTBCTCTBYIOIIUEC CHUCTCMBI. B HCKOTOPLIX ClIy4dasx O60py,£[0BaHI/IC
HOTpeGyeTCH 3aMCHUTH PAHBIIC O0OBIYHOTO OUKJIa 3aMCHBI.

Cucrembl TeNEBU3HMOHHBIX AaHTEHH KOJUIEKTHBHOTO TpHeMa YCTPaHAIOT HEOOXOMUMOCTh JHYHBIX AHTEHH,
KOTOpble MOTYT OBITh MeHee 3(PQEKTHBHBI H3-32 MECTOHAXOXICHHA U MOJOXeHus 3aaHus. CTOMMOCTh
OOHOBJICHMS! KOJJIGKTHBHBIX TB cucreM 11 mnomydeHuss yciayr Ou(poBOro TeneBHICHHUA OyneT
BapbUPOBATHCS B 3aBUCUMOCTH OT THIIA CTPOEHMS, €T0 MECTOIOJIOKEHNS U TOTO, PEIINIIH JIA JOMOBIIAIENEI
U apeHAaTopbl OOHOBUTH cucTteMy Toibko aisi DTTV, unm ke OHHM XOTST NMPHOOPECTH HOBYIO CHCTEMY,
KOTOpasi MOXET OOeCle4YnBaTh CIyTHUKOBBIE WMJIHM KaOelbHBbIE YCIyTH A0cTaBKA. CTOMMOCTH CHUCTEM B
XopolieMm cocTossHuM cocTapisieT npumepHo 12002000 gomnn. CIIA 3a ogHy cuctemy.

3ampamol 0151 paouosew|ameibHbIX KOMRARULL, RPEOOCHABIAIOUWUX 00UeCEEeHHble YCIYy2U

IIpomecc ocymecTBIeHUST Tiepexoma Ha IMGPOBOH pPEXUM OymeT HUMETh pPsAI  TOCIHSACTBUN s
paanoBCHIaTCIbHBIX KOMHaHI/II‘/‘I, IIPEa0CTaBIAIOIINX 061]_[eCTBeHHI)Ie YCIyru:

. UM TOHAAO0OUTCS 3aKIIOYUTHh AOTOBOP (KaK oOleparopaM MYJbTUIUIEKCA HIM KOCBEHHO 4epes3
JIPYTHX ONEepaTopoB MYJIBTHILIEKCA) C CETEBBIMHU MEPEAIONIMMH KOMIIAHUSAMH Ha pa3BepThHIBAaHUE U
koHurypauuto cetu DTTV u Ha yBenuuenue mokpeitusit DTTV MynbpTHIUIEKCaMH ¢ KaHaJIaMH
rOCYJapCTBEHHOT'O BEIIAHUS TaK, YTOOBI HOKPBITHE COOTBETCTBOBAIO CYLIECTBYIOMIEMY MOKPBITHIO
AHAJIOTOBBIM BEILIAHUEM;

. pasBopaurBaHue MUGPOBOTO PEKHUMA 3HAYUTETHHO MOBJIUACT HA TOXOJbl OT PEKIaMbl B CETH B
Oy mymiem.

Ananu3s 3ampam u 6v1200

AHanm3 3aTpaT W BBITOJA JOJDKEH OCYIIECTBIATHCS OTACIBHO [UIA KaKIOW pa3BHUBAOIIEHCS CTpaHBI,
VUUTBIBasE €€  AacmeKThl WHQPACTPYKTypbl, OSKOHOMHYECKHE, COIHAIbHBIE, JIeMorpadudecKue,
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TCXHOJOTHYCCKHUEC U APYIrUC ACICKTBI U Ha OCHOBC COOTBCTCTBYIOLINUX 0a3 JaHHBIX. bonee TOTO, MOXKHO
HCIOJIB30BaTh U NPUMEHATHE HCKOTOPLIC 061111/[6 moaxXoAbl, KOTOPBIC MOT'YT OBITh HWHTCPECHEI CIICHHAINCTaM
0 aHAJIM3y 3aTpaT U BbIrOJ M3 HALIMOHAJIBHBIX aI[MI/IHI/ICTpaLII/Iﬁ 1 COOTBCTCTBYIOIIMM 3aMHTCPECOBAHHBIM
CTOpOHaM.

7 IIpoGJiembl 115 TeJie3puTeiei

ITocne ompeneneHABIX U3MEHEHUH B CETH TEIE3PUTEIISIM MOXKET MOHAT00UTHCS MPEANPUHSTD JEHCTBUS IS
TOT0, YTOOBI MTOJTy4aTh HOBBIE WIH YIIYYIICHHBIC YCIYTH WM YTOOBI IPOAOJDKAThH OAYYaTh CYIIECTBYIOIINE
YCITyTH.

Buemnue ¢akTopbl MOTYT BBI3BaTh YXY/IIICHHE KauecTBa MpuemMa. IJTH (PakTOpsl BKIIOYAIOT B cels
yBEJIUYEHHE YPOBHS IOMEX INpPH 3allycke HOBHIX HU(POBBIX TB yciayr m nokanmbHBIE MOMEXH OT APYTHX
CIIy’k0, KOTOPBIE HCIIONB3YIOT TOT K€ JUAana3oH.

Crnenmyer 3aMeTHTh, YTO TEJIE3PUTEIN MOTYT WCIBITHIBATH TPYIHOCTH C MPHUEMOM, €CITM KadyecTBO IpreMa
CHUKAeTCsl, HECMOTpPS Ha TMOAJAepKaHHEe KayecTBa IpHUEMa BBHINIE YCTAHOBJICHHBIX CTaHAApPTOB.
B OonprmHCTBE CciydyaeB TeJIE3pHUTENH MOTYT HPEANPUHATH MEphl i YIyYIIeHHs KadecTBa IpHEMa,
OJTHAKO paJMOBEIIAaTeIFHOE COOOIIECTBO [OJDKHO TMPEAOCTaBUTh HWH(GOPMAIUI0 M COOTBETCTBYIOIIYIO
MIOAJICPIKKY .

Yayuwenue npuema

BakHpIMH 3lIeMEHTaMH ISl [OJyYEHHs BBICOKOTO KadyecTBa MpHEMa IMPH YCTAHOBKE MPHUEMHOIO
000pyTOBaHUS SBIISIOTCS:

° MECTOITIOJIOXKCHHUEC HpHCMHOﬁ AHTCHHBI,

® HaIlpaBJICHHOCTb U YCUJICHUC HpHeMHOﬁ AHTCHHBI,
° IIOTEPHU B Kabee AHTCHHBI,

® COOTBCTCTBUC aHTCHHBI U IPUECMHUKA,

® YYBCTBUTCIIBHOCTL IPUCMHUKA,; U

° I/I36I/IpaT€J'H>HOCTI: MMpUCMHHUKA.

XapaKkTepUCTHKH TMPHEMHHKA 3aBUCAT OT YCTPOICTBa M peanu3allid NMpHEMHHUKA. B I1eoM MpHUeMHUKH
cootBeTcTBYIOT cieundukanusiMm EICTA. XoTs HEKOTOpbIe XapaKTepUCTUKU, HApUMep, N30UpaTeIbHOCTD,
B OyIymieM MOXKHO YJIyYIIHTb, TEIE3PUTENIb HE MOKET YIYUIIUTh caM MpUEeMHHK. [ ynydmenus npuema
cienyer oOpaTHTh BHHUMAaHHE HAa aHTEHHY M, B YaCTHOCTH, HA €€ MECTOIOJIOKEHHE, HAIpaBICHHOCTh U
yCHJIEHHE, KOTOpBIE BCE 3aBHCST OT YacTOTHl. TakXke B YJIYYIIEHHMM IpHEMa MOTYT IOMOYb aKTHUBHBIC
AHTEHHBI, yCUINTEJIN aHTCHHBI U IPHEM C Pa3HECCHHUEM.

Mecmononoscenue anmernbnl

BricoTa npreMHOW aHTEHHBI SIBIISICTCS O4€Hb BXKHBIM (PaKTOpOoM. B MpHHIIMTIE aHTEHHBI Ha KPBIIIE 3JaHuN
JOJDKHBI pa3MeIlaThCcsl BBILIE JOKAJIbHBIX MoMexX. [IpueM BHYTpW 34aHUN MOXKHO YIy4IINTh, TOMECTUB
aHTEHHY BBICOKO B KOMHAaTe, Ha OoJyiee BBICOKOM 3TaXe WM CHapyxu. Jlaxe HeOonbline aHTEHHBI,
YCTaHOBJIEHHBIE CHApPYKM Ha BBICOTE, HAIPHUMEpP, 3 METpa, JAIOT 3HAYUTENbHOE YJIy4IIeHHE BEpOSATHOCTU
IIpYeMa B CPAaBHEHUH C IPUEMOM BHYTpPH 3/1aHUI.

Pacrnipenenenue HanpsKEHHOCTH TIOJII MOXKET MTPOUCXOAUTH B MaKpO M MUKPO Bapuarusax. Makpo Bapuanuu
OTHOCATCSA K HEOOJNBITMM 30HaM, pazMepom, Hampumep, 100 Ha 100 MeTpoB, U TpeOOBaHUSA BEPOATHOCTH
MECTOIIOJIOKEHUST OTHOCSTCS K TakoW 30He. Bapuwarum B MuKpomacimTabe OTHOCATCS K 30HE IpueMa ¢
pa3MepaMu B HECKOJIbKO 3BYKOBBIX BOJIH U B OCHOBHOM BBI3BIBAIOTCS MHOTOJYUYEBHIM PaCIpOCTpaHEHHEM
M3-32 OTpaXeHHWs Ha Onm3nexamux o0bekTax. llpmemMHas aHTeHHa NOJDKHA HAXOIWTHCA B MecTe, TIe
HAIMpsAKECHHOCTD IIOJII MaKCUMAJIbHA. OI[HaKO MHKPO Bapuanuu 3aBUCAT OT 4aCTOTBI, U MOXKET GI)ITI) CJIOKHO
HalTH ONTHMAIBHOE IIOJIOKEHUE, €CIU TPeOyeTCcsl MPUHUMATh HECKOJIBKO YacTOT, a CpPEJAHHE YPOBHU
HaMpPsOKEHHOCTH TIOJISI IPUMEPHO PaBHBI MUHUMAIILHOMY TpeOyeMoMy 3HadeHuto. [l aHTeHH Ha KphIIiax
3laHUIl TIOJIOKEHHE OIpeNesieTCs BO BpeMs yCTaHOBKH, M BHIOOp OrpaHMYEH KOHCTPYKLMEH KPBIIIH.
[TopratuBHBIE aHTEHHBI MOTYT, B NPHUHIIMIE, YCTAHABIMBATHCS B OINTHMAIbHOM MECTE M KaXKIOro
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4acTOTHOrO KaHana. OQHAKO YAOBOJBCTBUE OT MPOCMOTPA TEIECBHIACHHS HE OyAET IMOJHBIM, €CIH HYXKHO
OyZIeT M3MEHATh MOJI0XKEeHHE aHTEHHbI KaKIbIH pa3, Koria BRIOMpaeTCs Ipyrol 4aCTOTHBIA KaHal.

Hanpaenennocms u ycuienue

O¢dexTuBHas amepTypa aHTEHHbI SBIAETCS (YHKUMEH IIMHBI BOJHBI M YCWJIGHUS, 1O CPaBHEHHIO C
IIOJIOBUHON BOJHBI aunois. OueHb MajeHbKHE AHTCHHBI, HAlPUMEpP BCTPOCHHbIE aHTEHHBI NOPTATUBHOTO
IPUEMHOT0 000pYZOBaHuUs, UMEIOT O4YeHb ciaboe ycuneHue. C Apyroil cTOpOHBI, HANpaBIEHHbIE aHTEHHBI
Ha KpBILIax UMEIOT OOJIBIINE Pa3MEpPhl U CYIIECTBEHHOE YCHUIICHHE.

Ha IMPAKTUKE AHTCHHBI Ha KpPBIIIaxX HWJIW IMEPEHOCHBIC aHTCHHBI MOTI'YT HMCTH IINIOXHUE XapaKTECPHUCTHKU,
0COOCHHO B OTHOIIICHHH HaIlpaBJICHHOCTU U YCUJICHHUA KaK (bYHKHI/II/I HaCTOThI. BYI[GT IMOJIE3HO NPECAO0CTABUTH
HACCJICHUIO COOTBCTCTBYIOIIYIO I/IH(bOpMa]_[I/IIO O IPUEMHBIX AHTCHHAX.

HpI/IeM MOJKHO YJYYIIWUTh IIPHU MMOMOIIW AHTCHHBI C JIYUYIIUM YCUJICHHUCM. B CJIydac¢ aHTCHH Ha KpbIIax 3TO
MOKET OBITh p€aIn30BaHO IIpU IMOMOIIN AHTCHHBI C OOJIBIIIMM KOJHYCCTBOM OJICMCHTOB, YTOOBI JOCTHYb
quﬂleﬁ HaIIpaBJICHHOCTU U YCWJICHHA, U YCUJIUTECIISI aHTCHHBI AJ11 KOMIICHCAIllUU IIOTCPh B Kabeie.

IIpuem Ha mepeHOCHOE 000PYIOBAHNE MOXKHO YIAYUIIHTh C MOMOIILI0 HEOOIBIIOW HAMTPABICHHONW aHTCHHHI,
9TOOBI JOCTHYH OOJBINETO YCWICHWS, WM aKTHBHOW AaHTEHHBI, YTOOBI TIOIYYHUTh OoJiee HU3KUH
KO3 QUIUCHT IIIyMa | JIy4Iliee COOTBETCTBUC IIPUEMHUKY .

C moMoUIbI0 TENIECKOMMYECKO aHTEHHBI MOXKHO YJIYUIINTh MPUEM Ha MOPTAaTUBHBIN NMPUEMHUK B MECTax,
rZie B IPOTUBHOM CIIy4ae MPHEM CIaObIi.

Pa3znecennulii npuem

[Ipuem Ha MOOWJIBHOE M TEpPEHOCHOE O0OpYyNOBaHHME MOXKHO 3HAYUTEIBHO YIYYIIUTH IPH ITOMOILU
pasHeceHus aHTeHHBI. [lopTaTHBHBIE TEIEBU3HOHHBIE YCTPOWCTBA CIIMIITKOM Mallbl, YTOOBI COIEPKATh Oojee
onHOW aHTeHHBL. CHCTeMa pa3HECeHWs] aHTEHH CHIDKAeT BO3JEWCTBHE OBICTPOTO 3aTyXaHWS M COCTOWUT W3
IBYX WM OoJiee aHTEHH W BBIJIEJICHHOTO NMPUEMHHKA. Y CTPOHCTBA BBIBOAA 3TUX aHTEHH OOBEIUHEHBI IpU
MOMOILM ONPEIECICHHBIX BECOBBIX MHOXXHUTENEH U JEKOOUPYIOTCS MPH MOMOIIM CTAHAAPTHOTO alropuTMa
JnexkoaupoBaHud. lIpuMeHeHHe pa3HEeCceHUsT aHTEHH HMMEET CIEIyIOUIUE MPEUMYIIECTBa M0 CPAaBHEHUIO C
IIPUEMOM Ha OJIHY aHTEHHY:

. yMeHbIIIeHHe He00X0IUMON HampsKeHHOCTH 1olis (0T 6 10 8 1b);

. JTy4IIUN TpUEeM Ha BEICOKUX CKOPOCTSIX;

. MEHBIIIE TIPOOJIEM ¢ TPHEMOM, KOT/1a IO IBUTAIOTCS OKOJIO aHTCHHBI,

. MEHBIIIe TPOOIIEM C TPHEMOM HECKOIBKUX MYIbTHILIEKCOB; U

. JIerde HaWTH ONTUMATFHOE TTOJIO0KEHUE IS aHTEHHBI IEPEHOCHOTO MTPUEMHHKA.

HeCMOTpH Ha 35THU MPEUMYLICCTBA, O60py,Z[OBaHI/IC oI TIpueMa pa3H606HHOﬁ AHTCHHBI HC MIHUPOKO
npEACTABIICHO MJIA UCIIOJIBb30BaHMA.

Ilepenacmpoiika npuemnukos

ITocne w3MeHeHHWsS YacTOTHl HWJIM BBEICHHS B HCIOJb30BAHME HOBOM YacCTOTHI, NMPUEMHUKH CJIEAYET
MepeHacTpouTh. HekoTophle MPHUEMHUKH OCYIIECTBISIOT (JOHOBOE CKAHHUPOBAHHME B PEXUME OXKHUIAHHS U
MO3TOMY aBTOMATHYECKH HACTPAMBAIOTCA Ha HOBBIE YAacTOTHL. OmHAKO B OOJBIIMHCTBE MPUEMHHUKOB
MEepPEHACTPONKa OCYIIECTBISACTCA BPYYHYIO IMYyTeM AKTUBHUPOBAHHUS aBTOMATHYECKOTO TOMCKA YacTOTHI U3
MeH!0. OTBIT TOKa3bIBa€T, YTO JJISI MHOTUX TEJIE3pUTENeH CIO0XKHO TPOHM3BECTH MEPEHACTPOWKY, W OHU
TOJDKHBI TIPEATPUHATD CIACAYIOMNES ACHCTBH:

Ilepswiii sman:

. BOWTH B MEHIO;
. BBIOpaTh "ycTaHOBKA';
. BBITIOJTHUTG ""MICXOAHBIC 3HAUCHUS TI0 YMOITYaHUIO" .

Bmopoii sman:

. BOWTH B MEHIO;
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. BEIOpaTh "ycTaHOBKA";

. BBITIOJTHUTD "aBTOMAaTUUYECKUH MOUCK MPUEMHUKA".

ITocne 060ouX 3TAOB MOXKET HOTpeGOBaTBCSI BOCCTAaHOBUTH HpeZ[HOLITI/ITCJ'IBHHﬁ MOpAAOK YCIYT UJIHN y6paTI>
HECXKCEIIATCIIBHBIC YCIIYTH.

,Z[J'IS[ O6’b$IBJ'IeHI/I$I, I/IH(i)OpMI/IpOBaHI/ISI 1 BBITTOJIHEHUS YaCTOTHBIX U3MEHEHUMN HeO6XOI[I/IMa HaacKHaA CBA3b.
3amena 6vtmoeozo obopyoosanusn o1a npuema TB

Hogoe obopynoBanwue i mprueMa He0OXOAUMO B CIydae pemieHus CTpaH N3MEHUTh CBOU CHCTEMBI:

. HOBas cuctema cxkarud (Hanpumep, MPEG-4);
. HOBas cuctema nepenadn (Harpumep, DVB-T2; DVB-H); u
. HOBas cucTema TeneBuaeHus (Hanpumep, HDTV).

Opnako B ciyuae ISDB-T B bpasunuu, ee mepcrekTuBHas cucTema yxke BkitouyaeT B cebst u MPEG-4, u
HDTYV. [Toatomy Takas 3aMeHa MPUEMHOT0 00OPY/I0OBaHUS COBCEM HE TPeOyeTCsl.

[{nk 3aMeHBI COBPEMEHHBIX JEKTPOHHBIX YCTPOUCTB JOBOJILHO KOPOTKHH. B 1ienom noapasymesaercs, 4To
LUK 3aMeHbI 000pyIoBaHus [yl npuemMa mudposoro TB npessimaer mects jget. OnHAKO MOXKHO 0XKUAATH,
KaK B ClIy4ae aHaJIOTOBOTO TEJEeBHAEHHUS, YTO 3aMeHeHHble STB wnu BcTpoenHsle TB mpuemMHuKH MOTyT
MIPO0JKATE UCIIONB30BATHCS B APYTMX KOMHATaX WM B MOMEMICHUSX IS OTAbIXxa. bomee Toro, Gmoku
HACTPOHKU HHU(POBOro TEJIEBUAEHHS UCIONB3YIOTCSI B HEKOTOPBIX YCTPONCTBAX, TAKUX KaK MEPCOHAIbHBIE
BugeoMarautoonsl (PVR) u nepconansusie kommnsioTeps! (I1K).

Kak mpaBuiio, mpuemMHoe 00OpyAOBaHHE CO BCTPOCHHBIMH HOBBIMH CHCTEMaMH CXaTWsl WM Iepeladu,
CKopee Bcero, OyneT 1opoxe, yeM 000pylOBaHUE C 3apEKOMEHI0BABIICH ce0st TexHonoruen. Tenespurensim
MOJKET HE ITOHPABUTHCS, YTO UX MPHUHYXKIAIOT 3aMEHATHh IIPUEMHOE 000pyI0BaHHUE, U TaKas 3aMEHa MOKET
OBITH TpPUEMIIEMOH, TOJNBKO €CIM TpPeIIaraloTcsi HOBBIE MPUBJIEKATENbHBIE YCIYyTH 0ojee BBICOKOTO
Ka4yecTBa.

Ceéaszp

Crnenyer mH(GOPMHUPOBATH TEIE3PUTENCH O BO3MOXHOCTSX IMpHUEMa, M3MEHEHHUSIX B CETU W BO3ICHCTBUM,
KOTOPOE MOKET CKa3aThCsl Ha TIPUEME, a TAKXKE 0 HEOOXOIUMBIX JICHCTBHSIX.

I[J'ISI CBA3U C TCIC3PUTCIAMU MOXHO NPUMCHSATDH CICAYIOIMNC NHCTPYMCHTBI:

. BEO-CailiT;

. CIy’k0a TEXHUYIECKOH MOIACPKKH TT0 Tele(oHYy;

. 00BsABIEHNS,;

. HHGOPMUPOBAHHUE YePE3 MECTHBIX MPEICTaBUTEIICH;

. WH(GOPMAIMOHHBIA KaHAI B MyJIbTUILIEKCE; U, YTO HE MEHEee Ba)KHO;
. CTPaHUIIBI TEIECTEKCTA.

8 3ak/l0ueHus: U pekoMeHaauuu no nepexoay k DTTV

PazButne cetm 1mumdpoBoro HazeMHOTro TeleBHaeHUs B nuamazonax III, IV um V Oymer ompenensThes
LIMPOKKUM BBIOOPOM YCIYyT, KOTOpbIe BKItouatoT B ce0st HDTV, mobunbsHoe TB, uHTepakTHBHBIE YCIYTH U
YCIYTH Iepelladud JaHHBIX U NPHEM Ha MEPEHOCHBIC MPUEeMHHKH. [Ipemioxkenus yciayr OyayT oTaudaThes B
pa3HBIX CTPaHAaX HAa OCHOBE MECTHBIX IOTPEOHOCTEH U crpoca.

Crpaternueckue pemeHus mo paauvoseumianuto SDTV u HDTV u BeIOOp ycmyr, KoTopeie OyayT
npenonpenensaTh panuoemanue DTTV npuMepHo B TeueHne crneayrommx 30 JeT, JOMHKHBI OBITh TPUHSATHI
Y cIeNIaHbl 3a0J1aroBpeMEHHO /10 AaThl OTKIIOYSHHS aHaJIOTOBOTO Bemanus. [locie 3Toii 1aThl B HEKOTOPHIX
crpanax Paiiona | criextpanbhblie auana3onsl [11, IV u V MoryT ObITh mepepacpeesieHbl APYruM CiIyK0am
U yTpadeHsl A7 paguoselianus. HalmonansHble aAMMHUCTPALMU MOTYT CTOJIKHYThCS C TUIEMMOil "ceifuac
Wiy HUKOTHA", 0coOEHHO MpH BBenmeHnH pamuoBemanus HDTV, a paanoBemarenpbHble KOMIIAHUN JTOKHBI
OBITH XOPOIIO MPOHMH(YOPMHUPOBAHBI O TAKOH BO3MOKHOCTH.
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a) Ompacns paouosewianus 001cHa pabomams Kak eOuHoe yeoe

Jia kaxmo# cimyx06l OyZeT HeoOXOAUMO CJIeNaTh BBIOOp, KACAIOIIUICS TaKHX BOMPOCOB, KaK THI MpHEeMa
(Ha xpellle, BHYTPH 3[0aHUH, CHApY>KH 31aHWH, MOOWIBHBIH, MOPTATUBHBIN), 30Ha OXBaTa M BBOIUMAS
cucreMa (DVB-T, DVB-H, DMB, ISDB-T u apyrue). [lorpeOyercs koMmpomucc MEXIy IMPOIyCKHOH
CIIOCOOHOCTBIO MYJIBTHIUIEKCA, KAa4eCTBOM IIOKPBITHS U XapaKTEPUCTUKAMM H3IY4YCHUS; AOCTUTHYTHIA
KOMIpoOMHCC OyJeT BIHATh Ha Ka4eCTBO OOCTY>KMBaHHS, KOJIMYECTBO MOTEHIMAIBHBIX TeJe3pUTeneld U
CTOMMOCTD Iepeaayn. Kpome Toro, HeoOXoarMo BBIOpATh THII CETH (MCIIOJIB30BaHKUE CYLIECTBYIONINX Y3JI0B
CETH H/WJIH HOBBIX WM TOTOMHUTENBHBIX y3110B, OUC BmMecTo MUC u T. 1.).

PaZ[I/IOBeHlaTeJ'II)HLIe /WA CETEBBIC OnepaTopbl AOJIKHBI O6Cy,ZLI/ITI) OTU BOIIPOCBI M, TAC BO3MOXHO,
3aK/IIOUUTh COIJIAallICHUA C HOPOU3BOAUTCIAMU IMPUCMHHKOB, YTOOBI rapaHTUpOBATh HAJIWYUC B HYXKHOC
BpEeMs NOCTATOYHOI'O KOJINYCCTBA HGO6X0)II/IMLIX THUIIOB IIPUECMHHUKOB.

b) Cnedyem mouno onpedenums pezyisimopuyio CmpyKmypy

Hcnons3osanue auanaso”os III, IV u V TmarenbHO peryiupyercs MEXAYHAapOIHBIMH COIVIALIEHUSAMU,
takuMu Kak PermamenTt paguocBsizu MCO u Cornamenue GEO06. EBpormelickas koMuccHsl Mpenyioxuia
YEeTKYI0 MOJWTUKY HCIIOAb30BAHUS ILU(PPOBOr0 IMBUACHIA, MONICP)KUBAsT PHIHOYHBIA IOIXOA K €ro
pacmpeneneHuo.

Cy1iecTByeT BO3MOXKHOCTh HCIIOJIB30BAaHUSI YacTH AWana3zoHoB IV u V g He paauoBemaTeNbHbIX YCIYT,
TakuxX Kak cuctembl moaBmwkHOW cBsi3u (UMTS). Ha mocnemueit BecemupHoit koH(pepeHIIMH paHOCBsI3U
MCD (BKP2-07) mMHOTHE CTpaHBI COIVIACHIIMCH OTKPBITH AJIS TaKUX yCIyr kaHaisl ¢ 61 mo 69. OnHako B
HACTOSAIIEEe BPEeMsl MPOBOMASTCS HCCICIOBAHHUS COBMECTHMOCTH MEXKAY HU(GPOBBEIM paJroBElIaHHEM U HE
paaMoOBeIIaTebHBIME YCIYTaMH, YYUTHIBAas CEPhe3HYI0 03a00YEHHOCTH, KACAIOIIYIOCS TOSBICHHS TIOMEX
TIpH TPYTIIHPOBAHUH PATHOBEIIATESIFHBIX YCIYT B IBYXCTOPOHHUX TIepe/iad.

Pesynprartel 3THX wuccnemoBaHuil (cM. myHKT 17 moBectku nHs BKP-07) OyayT mnpencraBieHbl Ha
crenyromei BcemupHoii koHbepeninu paguocsszu MCD B 2012 roxy (BKP-12).

c) Paouosewyamensvnoe coobuwecmeo 001)CHO € HAUOOTBUIUM GHUMAHUEM  OHICIEHCUBAMD
usMeHeHus, Kacarouwjuecs npumenenusn "yugposozo ousuoenoa'’

PGH.ICHI/UI, MMPUHATBIC HAIUOHAJBHBIMU AAMHUHUCTpAIUAMH 10 PE3CPBHUPOBAHUIO IMOAAMANIA30HA JJid
OIPEACICHHBIX YCIYT, HOTpe6YIOT NEPCINIAHUPOBAHUA W HNPUBCAYT K H3MCHCHUSAM U OrpaHUYCHUSAM B
CYHECCTBYIOIIUX W IUIAaHUPYEMBIX YCIIyrax. Takue u3MEHCHUS CJICOAYET BHHUMATCIBHO OTCIIC)KHUBATH U
AHAJIM3WUPOBATL TOCJICACTBUA IOJId CTOUMOCTU W IOKPBITHUA. KpOMe TOro, IOKa HE IMPUHATHI YCTKUC
HAalIMOHAJILHBIC PCIICHUA OTHOCHUTCIIBHO HMCIIOJBb30BAHUSI KaHAJIOB C 61 mo 69, CICayeT, HACKOJIBKO 3TO
BO3MOXKHO, n3oerarhb peanusanumn I_II/I(I)pOBOFO HA3€MHOTI'0 TCJICBUJCHHU B OTHX KaHAJIaX.

Hexotoprle W3MEHEHHS B HCIOJIB30BAHUN MAJIOMOIIHBIX MU OCBOOOXKICHHBIX OT JIHIEH3UPOBAHUS
NpUWIOKEHUN B auamazoHax [V u V BBI3BIBAIOT CYIECTBEHHBIE OMACEHUS, U UX CJIEAyeT BHUMATEIHbHO
OTCIICXKUBATD, JUIS TOTO YTOOBI IIPEIOTBPAIIATE TOMEXH CIYK0aM TG POBOT0 HA3EMHOTO PaJFOBEIIAHN.

d) Tenespumenu 00)cHbL ObIMb NPOUHDOPMUPOBAHBL 00 USMEHEHUSAX 6 CemU

BHeapenne HOBBIX yciyr wind MoauduKamus ceTedl — CIOXHBIA mporecc, TpeOyIOMMi THIaTeTbHON
[IOJTOTOBKHU.

MosxeT MmoHamo0NTHCS BHECTH U3MEHEHHS B XapaKTEPUCTUKH M3ITYYCHHS, BAPUAHTHI CUCTEMBI U CHCTEMBI
CKAaTUS WU Tepelayd, ¥ MOXET IMOTPeOOBaThCS YCTAaHOBKA JOMOJHHUTEIBHBIX MEPEIAIOInX Y3JI0B U
JIOTIOJTHUTENFHBIX MYJIBTHILIEKCOB. BOIBIIMHCTBO MX 3THX CETEBBIX M3MEHEHH MMOBIHAIOT HA Tee3pUTeNen
Y MX BO3MOXKHOCTh IIPUHUMATh yCIYTH TeneBuaeHus. KpoMe Toro, CyIiecTByIONIe TpUeMHbIe aHTEHHBI HEe
MIPUTOIHBI IS HOBBIX YCIyT M3-3a YaCTOTHOTO JMAIla30Ha, IS pabOTHl B KOTOPOM ObLIa CIIPOSKTHPOBAHA
AHTCHHA, WX B CUJIY €€ HaIPaBJICHHOCTH.

Hdns Toro droOBl NOATOTOBUTH HACEJICHHWE K CETEBBIM H3MEHEHUSIM HEO0OXOAMMO €ero moApoOHO
nporH(OPMHUPOBaTh. BONBITMHCTBO M3MEHEHHH B CETH OKaXKET, KaK MUHUMYM, BIMSHHE Ha HECKOJBKO
JIOMOXO35ICTB, a TAK)KE€ MOXKET 0Ka3aTh BIMSHHUE HAa BCE JOMOXO35ICTBA. BakHO TOYHOE IIPOrHO3UPOBAHUE
OXBaTa, Ul TOTO YTOOBI OLIEHWTH BIMSHHE CETEBBIX M3MEHEHHH Ha COOTBETCTBYIOLICH TEPPUTOPHUU H
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poMH(OPMHUPOBATh HACEJICHHE O BO3MOXKHOCTSIX MOJYYSHHs] HOBBIX YCIYT WM COXpaHEHHS IpHeMa
CYIIECTBYIOLINX YCIYT.

e Yayuwume npuem ¢ nomoubro ycosepuiencmeosanHblx NPUEMHbIX AHMEHH

B ompeneneHHOM MECTOMONOXEHUH TPHEM MOXKET OBITh YJIy4IIeH C TIOMOIIBIO HCIIONB30BaHUS
YCOBEPIIEHCTBOBAHHBIX MPHUEMHBIX aHTCHH, KOTOPBIE MOTYT OBITh TpeIHA3HAYCHBI IS TIpUeMa Ha KpHIIIe,
BHYTpH 3/IaHUH WM IPUEMA Ha MOPTATUBHBIA MPUEMHUK. BhIABMKHBIE aHTEHHBI MOTYT YJIYUIIUTh IPUEM Ha
MOPTATUBHBINA MPUEMHUK, B TO BpeMsI TaK Ha3bIBaeMble "aKTUBHBIC" aHTEHHBI JIYUIlIe TOIXOIAT IS IpUeMa
BHYTPH 3JaHWH, a HMCIOJIH30BAHHE AHTCHHBIX YCWJIMTEJCH W aHTCHH C OOJBINEH HaINpaBICHHOCTHIO W
KO3 UIUCHTOM YCHJICHHSI MOXKET YJIYUIIUTh IPUEM Ha KpbIlie 31aHus. Vcroib30BaHie aKTUBHBIX aHTCHH
obneruaercs BcrpanBanueM B mpueMHuku DTTV mepekirouaeMoro HCTOYHUKA MUTAHUS HanpsbkeHrem S5 B
Ha BBIXOJHOU pa3beM aHTCHHBI.

P Twiamenwvnoe nnanuposanue na oyoyuiee

Kor;:[a 3aMCHAIOTCA MCPEAAOIUC aHTCHHBI, HOBbBIC aHTCHHBI JOJKHBI UMETh COBPEMEHHYIO KOHCTPYKIHUIO C
YIYyUIICHHBIMH, KaK IIPABUJIO, YACTOTHO-3aBUCUMBIMU XaPAKTCPUCTUKAMMU.

Omnouacrorapie cetn (OYUYC) mpencraBisator coboit dPpPeKkTUBHBIN crmocod obOecreueHMsT MOKPHITHS IS
IIpreMa Ha TIepeHOCHBIe (BHYTPH 3aHUN) 1 MOOUIIbHBIE IpreMHUKU. OnHako manupoBanue OUC sBnsercs
CIIOKHBIM, U TpeOyIoTcs 0co00 TIIAaTeNbHbIE MEPHI AJsl TOTO, YTOOBI HE JOMYCKaTh COOCTBEHHBIX MOMEX M
Tak Ha3zpiBaeMou nomexu "3xo 0 nb".

Ecnu B OyayiieM OXKuAaeTcs BBEACHUE JOMOJIHUTEIILHBIX MYJIBTHUIUIEKCOB, TO IEIECO00Pa3HO yUUTHIBAThH
JIOTIOJTHUTENIEHOE TPOCTPAHCTBO M IMPOMYCKHYIO CIOCOOHOCTH TPHU TPOCKTUPOBAHHH U PACIOJIONKCHHU
3IaHUIl ¢ TepeAaTYNKaMH, aHTEeHH M WCTOYHHKOB mNuTaHus. llociemyromue pacmiupeHHs CETH MOTYT
MIpUBECTH K OONBIIUM 3aTparaM, MOCKOJBKY CYIIECTBYIOIIEe OOOpPYIOBaHWE CTAHOBUTCS W3IHUIIHUM H
3aMEeHSeTCS.

B OynyieM ceTw MTOMKHBI pa3BUBATHCS, YTOOBI COOTBETCTBOBATH TPEOOBAHUAM YCIYT HA KAXIOM PBIHKE.
HIMeHHO oTpaciy paguoBENIaHus HEOOXOIUMO OOECIEUNTh, YTOOBI BCE 3aWMHTEPECOBAHHBIE CTOPOHBI OBLITH
TOTOBBI K PEHICHHUIO 3TUX TPOOIIEM.

9 HudpoBoe HazemHoe 3BykoBoe paanoBemianue (DTAB): npeumyliecTBa, TeXHUYECKHE
IIAT(OPMBbI, BO3MOKHBIE MOAX0AbI K Peau3alui, XapaKTepHble YepThl U 3TAlbI llepexoaa

9.1 Ipeumymecrea DTAB

Hns caymateneil mudpoBoe paguoBeliaHie o0emaeT yaydIeHHbI TpUeM U KadyecTBO 3ByKa, a HU(POBBIE
NepeAaone CUCTEMBbl HMEIOT IOTeHLMal A obecredeHus Oojiee IIMPOKOro Juana3oHa Oonee
Ka4eCTBEHHbIX YCIYI PaJMOBELIAHUS II0 CPAaBHEHMIO C aHAJOrOBBIM BellaHueM. Bce Oomblie crpaH
BBIOMPAIOT JUISI pa3BepThIBaHUS COOTBeTCcTBYIommii craHmapr DTAB, nemas akueHT Ha pa3BHUTHE
MPUBJIEKATENbHBIX COBPEMEHHBIX CTaHAapToB, Takux kak DRM u DAB+ (nanpumep, mocieanuii uMeeT B
2-3 pa3za OOJBIIYIO CIIEKTPaTbHY0 3G heKTHBHOCTD, YeM DAB).

DTa MoIIlHAsL BOJIHA HOBBIX TEXHOJOTHH TO3BOJIUT 00OTAaTUTh MYyJITUMEANIHOE BEIIaHKE, Tpearas 6omuee
LIIUPOKUE BO3MOXKHOCTHU ISl PEKIaMbl U CIIOHCUPOBAHUSI KOMMEPUYECKUX PaIUOBEIIATEIIbHBIX KOMIIAHUH C
MTOMOMIBIO YCIIYT IO Tepeaade TeKCTa, H300paKeHHU W TOTIOTHUTEIBHBIX TaHHBIX, HO JUIS 3TOTO TPeOyrTCs
CYIIIECTBEHHBIC MHBECTHUITNH IS afalTaIliy pagioBeIIaTeIbHON METTOYKH K MTH(DPOBBIM TEXHOIOTHSIM.

OCHOBHBIM TPEUMYIIECTBOM HU(POBOrO Ha3eMHOro 3ByKoBoro paavosenianus (DTAB) Hax aHanoroBbEIM
3BYKOBBIM DaJIMOBEIIaHUEM SIBISIETCSI CIMOCOOHOCTh IU(POBOTO PaIUOBEIIAHUS IPEIOCTABISATh YCIIyTH
repesavn JaHHBIX. Takas CrtocOOHOCTH IO Tepeade NaHHBIX MOXKET HCIOJIB30BATHCS JUIA TPEAOCTaBICHUS
CIIEIYIONTUX YCIIYT:

° HOBOCTH,

. MecTHas wuHGpopMauusi (pasiMuHble MJaHHBIE JUIS PAasHbIX pPETHOHOB B OJHOM  IOTOKE
TPaHCIUPYEMBIX TaHHBIX);
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. MPOTHO3 TIOTO/bl, B YACTHOCTH CIEHUAIbHBIC JaHHBIC O TOTOAHBIX YCJIOBUSX JUIS CENbCKOTO
XO03sICTBA, BKJIHOYass OOHOBJICHUS MECTHBIX IIOTOTHBIX YCIIOBHUH;

. JAHHBIC CITY)XObI 3aHATOCTH (pa3iMYHbIC MAHHBIC U PA3HBIX COOOIIECTB B OJHOM TMOTOKE
TPaHCIUPYEMbIX JaHHBIX );

. JTAaHHBIC TI0 PHIHKaM/OOHOBJICHUS (TEKYIIVE [ICHBI HA PA3JIMYHBIX MECTHBIX PhIHKAX B OJIHOM ITOTOKE
TPAHCIUPYEMbIX JaHHBIX );

. uHpOpMAIUSI O JOPOKHOM JIBUKCHHUHU, BKIIOYas OOHOBIEHHS MECTHBIX YCIOBHIA JIOPOKHOTO
JBYKEHUS,

. (hMHAHCOBBIC OTUYCTHI/ OOHOBJIICHUSI,

. pasM4YHbIC BUIBI OAMMCKH HA YCAYTH IepeIadyn JaHHbIX.

Hns passuBatomuxcst ctpan DTAB moxer crath 3¢Q(QEKTHBHBIM CpEICTBOM MPEIOCTABICHUS YCIYyT
nepeaayn NaHHBIX HaceneHuto. Ponme DTAB ocoGeHHO pacTeT B TexX ciydasx, KOra COOTBETCTBYIOILAs
TeppUTOpHs HE oxBaueHa TB BemaHueM uny B ciiydae pHeMa CUrHaja HU3KOro KadecTBa. B nononHeHue k
MIOPTAaTUBHOCTH TMPUEMHUKOB BMECTE€ C MOOWJIBHBIM HPHUEMOM KJIACCHYECKOTO aHaJOTOBOTO 3BYKOBOTO
panuosemanusi, DTAB mpucymu takue nmpeuMyIlnecTBa Kak yJIydlIeHHas CIIOCOOHOCThH IMOJy4yaTb YCIyTH
nepeaayy JaHHbIX, IIOCTENICHHOE CHI)KEHHUE LIEH Ha MPHUEMHHUKH (KOTOpbIE B HACTOSAIIEE BPEMs HE SIBJISIOTCS
JOCTATOYHO HU3KUMH, HO OBICTPO CHIXKAIOTCS C POCTOM MacCOBOTO MPOu3BoAcTBa mpueMHukoB DTAB.)

9.2 Pa3zBepToiBanune DTAB

Bemanne DTAB pa3BepHyTO B HEKOTOPHIX CTpaHax (Hampumep, B ABctpuu, I'epmannu, Uramuu, Kopee,
Cunranype, Beiinapuu, 9 miH. paanonpuemankoB DAB B Coenunennom Koposesctse, B CIIA u mp.).
OHO mOJHOCTBIO 3aMeHWNIo ananorooe UM paamosemanue B IlBenuu, KoTOpoe OBUIO LEIUKOM
OTKJIIOYEHO. B COOTBETCTBUM C NPUHATHIM HA HALMOHAIBHOM YpoBHE pemieHueM c¢ 2012 roga Kakabli
HOBBII aBTOMOOWITE BO DpaHnum OyneT OCHAIATHCS MUQPPOBEIM PaIHOIIPUEMHUKOM ITU(GPOBOTO CTaHIapTa
T-DMB, xoTOpsIit TpUHAT B 3TOM cTpaHe (Bapuant DAB).

OpHako komMmepueckue panuokomnaHuu ['epmanum u IlBedinapun B wurone 2009 roma OTKIOHMIH
IIPEIJIOKCHUE MHBECTUPOBATh B Pa3paboTKy IudpoBbix paguocucteM DAB B cBoux crpaHax [uis 3aMEHBI
CYLIECTBYIOLINX aHaNOTOBbIX nepeaad AM/UM. Ux aprymeHTanus, HarpasieHHas npotuB TDAB, coctout
B TOM, 4YTO TpeOyeMble 3HaYUTENbHbIE HHBECTHLIMHU MIPOCTO HE ONPABABIBAIOT AOJTOBPEMEHHOTO OXKUIAHUS
(MHAHCOBOM OTHAauYM, W 3TA apryMEHTAallls OCHOBaHA HA OIBITE IPYTUX €BPONEHCKUX CTpaH, KOTOPHIE yXKe
BHeApuin pagno DAB. KomMmepueckue pagnokommnanuu kak ['epmanuu, Tak u lBeliniapun npeaynpexaanu
0 TOM, YTO MOCTENEHHBIH OTKa3 OoT UM TeXHOJOrMM NpHUBENET K CHIXEHHIO J0XOJOB, COKPALECHHIO
WHBECTULMH, YBEIMYCHUIO MPEANPHUHAMATEIBCKUX PUCKOB U COKPAICHHIO pabOYMX MECT B KOMIIaHHSIX,
MIPUBOJISI TAKUM 00pa3oM K YMEHBIICHHIO pa3Hoobpasmst CMU B ux cTpaHax.

B Oonee mmpokoil mepcriekTHBe, MPUHUMAs BO BHUMaHHME TEKyIIMd (UHAHCOBBIN KpU3UC, OyIeT oveHb
CIIO’)KHO YOEOUTh CaMOro KpPyIMHOTO WHBECTOpa B LIETIOYKE PaJUOBEIIAHMs, a TAKKe PEryIsSTOPHBIC OpraHkbl,
OOIECTBEHHOCTh M KOMMEPUYECKHE pPaluOBEIIATEeNbHBIC KOMIAHWHW, a TaKKe OTPacib PagHOBEIIAHHS B
LIEJIOM, B3SITh Ha ce€0sl PUCKH MO MPUHATHIO PELIECHHUS] OTHOCUTEIBHO TAKOT0 KPYITHOMACIITA0HOTO Iepexo/ia
K IU(pPOBOMY BeIIaHMIO B Ommkaiiiiem Oyaymiem. Bo3moxHo, Oonee pasyMHOi Obuia Obl CTpaTerus
"MooUepeIHOTr0 nepexoaa”, BCIEACTBUE 3TOTO MOXHO ObUIO OBl OXHMIaTh, YTO MEPEXOA OT aHaJIOTOBOTO
3BYKOBOT'O PafMOBEIaHUs K LU(POBOMY HA3eMHOMY 3BYKOBOMY PaIHOBEIIAHHIO OyIeT HayaT B KPYIHOM
MEXIyHapOJIHOM Maciitabe rocie Toro, kak DTTV Oyaer mojHOCThIO OTKIIOUEHO. B 3TOM OTHOIICHHUU
Unenam MCD Obuto OBl TOJE3HO pPacCMOTPETh BO3MOXHOCTh wu3MeHeHus [lmana JKenema-84 B
COOTBETCTBYIOIINE CPOKH, TIOJJOOHO TOMY, KaK 3TO OBUIO cheimaHo npu m3MeHeHnn IlmanoB JXXeneBa-61 u
XKenepa-89 Ha coorBercTByrouue [Inan u Cornamenne XKeneBa-06 miist mepexona K HuGpoBoMy Ha3eMHOMY
TEJEBUICHUIO.

9.3 Texnosoruu DTAB

ITonpo6uas wHbopMarst o ctanaapTax DTAB comepskurces B Otaere MCO-R BT.2140 (http://www.itu.int/publ/R-
REP-BT.2140/en).
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B cnez[y}omeﬁ Ta6J’II/II_Ie IMNOKa3aH psiaA AWANa30HOB W HIMPHUHA KaHAJIOB, HUCIOJB3YCMLBIX IIPU Pa3JIMIHBIX
TCXHOJIOTUAX.

HUcnoan3oBanue CIIEKTPa NpPU PpasjIMIHbIX TEXHOJIOTUAX

Texnoaorus TexHoaorus Texnoaorus
Eureka 147(DAB) n [TupoKonoIoCHBIH — OBY jmanason III*,
DAB+ MYJIBTUILIEKCUPOBAHHBIN L
-JTAana3oH
1,5 MI' kaHas Ha cUCTEMY
DRM Y3K0NONIOCHBIN
9—-18 kI'1 HA KaHAN CY, B4
IBOC V3K0mOoJIOCHBIHM
- AM 20 xI'n Ha KaHaN CcY
— yM 200 xI'n Ha xaHan OBU gunamnazon 11
ISDB-TSB [upOoKOTIONOCHBINH —
MYJIbTUTIIEKCUPOBAHHbIH OBUY pgnamnazons! 11 u 111,
0,4 wumm 1,3 MI't Ha KaHAIT VBY
DVB-T [[InpokonoaocHbIA —
MyHBTI/IHJIeKCI/IpOBaHHbII‘/'I OBLI aUAana3oH IIL qu
7 MI'11 Ha xaHaI

*) I[Ipumeuanrie. — HekoTopsle eBpoOIEHCKIE CTPaHBI HCIOIL3YIOT CMEIIaHHEIE MYJILTUIIEKCHI, BKIrodarone DVB-T u DAB.
9

PasznuuHbIe TeXHOIOTHU NU(POBOTO PaJMOBEIIAaHUs pa3pad0TaHbl IS UCIIONIBb30BaHUS Pa3HbIX JHANIA30HOB
CICKTpa C MENbI0 JOCTHKCHUS ONpEICIICHHBIX pe3yiabTaroB pabotel. K mpumepy, cucrtema IBOC
CIIEITHAIBHO TIpeTHA3HAaueHa I 0OecledeHuss BO3MOXKHOCTH IH(POBOTO paaMOBENIaHUS B paMKax
JIMLIEH3UPOBAHHOT'O CYIIECTBYIOLIETO0 pPACHpPENEIEeHUH CHEKTpa W, CJIEIOBATENIbHO, B HEH HCMOJIB3YHOTCA
muanazonbl CY—AM w/wnmm auanazon II OBUY. Texnomorus DRM paspabortaHa [uisi oOecriedeHHs OYEHb
IIMPOKOW 30HBI MOKPBITHS yCIyramMu MU(POBOTO paavoBENIaHHs ¥, CIeI0BaTENbHO, MpeaHa3HAdYeHa IS
HCITOJIB30BaHUS YaCTH CIIEKTPa, YKe pacrpeaeiieHHoro B auamna3zonax CU-AM u BU.

9.4 oxoas! k peanu3zauuu DTAB

HarmoHanpbHBIMHU PETYISITOPHBIMEA OpraHaMy OBUTH TIPEIIPUHSATH HEKOTOPBIE IMOAXO0IbI, HANPaBICHHBIE Ha
BHeJ[peHne MU(POBOTO PaNOBEIAHUI. DTH MOAXO0IBI OTPAKAIOT P (aKTOPOB, B OCHOBHOM XapaKTEPHBIX
JUTSL OTIPEIENICHHBIX CTPaH, TaKWe KaK CTPYKTypa phIHKA paJuOBEIIaHUS, TEXHUYECKHUE OTPAHUYCHHS WU
OTPaHUYCHHS CIEKTPa W, B YaCTHOCTH, IMOJIUTHKA U CTpPATETHs BHEIPCHHS LU(POBOTO pPajHOBCIIAHUS,
peaxius Ha 3TO HaCeNeHs U T. 1.

Bo3mosxublie moaxossl k peanuzanud DTAB MoryT ObITE CTpYIITUPOBaHBI B TP OCHOBHBIE KaTETOPHU:
Ilonnoe npeobpazosanue

"[loHOE MIpeoOpa3oBaHue" O3HAYAET, YTO BCE PAIMOBEINATEbHBIE KOMITAHUH, 3aHUMAIOIINE CYIIECTBEHHOE
MIOJIO’KEHUE Ha PBIHKE, OyQyT 00s3aHBI MPeoOpa3oBaTh CYIIECTBYIONINE aHAJIOTOBBIE YCIYTH PaJlOCBSI3U B
U(POBBIC C IETBI0 OTKIIOYCHHUS aHAIOTOBBIX YCIYT B KaKOW-TO MOMEHT, CBSI3aHHBIM C MPHOOpETECHUEM
nM(pPOBBIX TPUEMHUKOB. ODTOT TMOAXON OyAEeT OCHOBBIBATHCA Ha IMPENIONIOKEHUHM, YTO IH(PPOBOE
paaWoBelanne OBIIO, TPEXIE BCEro, TEXHONOTHEH, MpeaHa3HAYeHHOW I 3aMEHBl aHAJIOTOBOTO
panuoBelIaHUs, W CKOpee BCEr0 NPUBEAET K BBICBOOOXKICHHIO IHUPPOBOTO CIIEKTpa aHAJIOTOBOTO
paauoBeIIaHUs [TOCIIE Ha3HAYEHHOM aThl €r0 OTKIIIOUCHHUS.

"[lonHoe mpeobOpasoBaHue” mNOTpeOOBas0o OBl JOCTATOYHOIO KOJMYECTBA CHEKTpa Ul OOecreyeHHs
nepexofa K IU(PPOBOMY BELIAHHIO BCEX pPaJMOBEIIATENbHBIX KOMIIAHUM, 3aHUMAIOIIHUX CYIIECTBEHHOE
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MOJIOKCHUEC Ha PBIHKEC U MPCAOCTABIANOIIHNUX YCIYT'M aHAJIOrOBOIO PAaAHMOBCIIAHHA, C CaMOI'0 Ha4dajla WA
BCKOPE MOCJC 3TOI0.

Puvinounwiit nooxoo

B pamkax "peiHOWHOro" moaxona K peayM3zanuy OU(POBOrO PaAMOBELIAHHS K yCIyraM paJuOBELIaHUs
IIPUMEHSUIOCh OBl OTPaHUYEHHOE DPEryJlMpoOBaHME, HPEXIE BCEro B Takux cdepax, Kak BKyC M IpaBHiIa
NpUINYMAA W JApPYTUE CBS3aHHBIE C KOHTEHTOM TpeOOBaHWS, TEXHHYECKHE CTaHJAPThI, paclpeneieHue
CIIEKTpa U YPOBEHb MOMEX. B OCHOBHOM JIMILIEH3UM Ha YacTOTHI BHIAABAIUCH OBl HA OCHOBAaHMU ayKLIHOHOB
WA KOHKYPCOB, ¥ He ObUIO ObI HUKAKUX TPeOOBAaHUM K MPEOCTaBICHHUIO ONPEAETICHHOIO TUMA ycIyry. s
npeoOpa3oBaHUsl CYIIECTBYIOMIMX aHAJIOTOBBIX YCIYr B IM(pOBbIE HE MNPUMEHSINCH Obl HHUKAKUE
crienualbHble TPeOOBaHUS U 0053aTeIbCTBA.

Ynpasnaemoe eneopenue

"Vrpasiasiemoe BHempeHHe" 3aHsI0 OBl TO3WIMIO THE-TO MeEXAy '"'MONHBIM IpeodpazoBaHueM' W
"pBIHOYHBIM" TOAXOAOM. XOTS HE MpedyCMaTpHBaeTCs, YTO B Hadaje BHEAPEHUS IH(POBOrO pekuMa
He00X0MMO OyIEeT MOJHOCTHI0 AyOIMPOBaTh aHAIOTOBEIE YCIYTH, O0OJee TOITOCPOYHAs IENb COCTOsIa OBl
B o0ecrmedyeHHH TpeaoOpa3oBaHus JIO00W aHAJIOTOBOH YCIyrd B HMH(POBYIO YCIYTY IO OTKIIOUEHHUS
aHaJIOrOBOr0 pekuma. [IpuopHuTeTHBIH AOCTyn K HH(POBOH MPOIMYCKHOW CIIOCOOHOCTH OJDKEH OBITH
MPEJOCTaBICH paJMOBEUIATEIbHBIM OpraHU3alMsiIM, 3aHUMAIOLIIMM CYIIECTBEHHOE TOJ0KEHHE Ha PHIHKE U
o0ecreunBaroONM aHAIOTOBOE BENIaHWE, KOTOphle, BO3MOXXHO Ha JOOpDOBOJBHOH OCHOBE, OYIyT
IyOIIMpOBaTh CBOM aHAJIIOTOBEIE YCIYTH U CIIOCOOCTBOBAThH PAa3BUTHIO MHHOBAIIMOHHBIX YCITYT.

"VhpaBnsieMoe BHeApeHUE" BO3MOXHO Jyullle TMOAXOAUT JUIsl PEIICHHS BOIMPOCOB, CBS3aHHBIX C
CYIIECTBYIOUUMH OTPAaHUYCHUSMH, KACAIOIIUMHUCS UMEIOIIETOCs CIIEeKTPa, W JUIsl paclpeesieHus] YacToT B
OynymieM, KaKk TOJIbKO CIIEKTP CTaHET JTOCTYITHBIM.

B moznenu "moxHOro mpeodpa3zoBaHus" OCHOBHOE BHUMAaHKE OYJET YIACNATHCS MEPEXOay OT CYIIECTBYIOLINX
ycayr K 1udpoBbM yciyraM. HemocTaTok crekTpa MOKET OrpaHHYMBATh MOTEHIMAT HEKOMMEPYECKHX
paaroBENIaTeIbHBIX KOMIIAHUH B TTOJTHOM Mepe MCHOJIB30BaTh BO3MOXKHOCTH IM(POBOH IIIaTGOPMBI, €CIn
UMeoIIasicss MPOIMYCKHAs CIOCOOHOCTh CIEKTPa HCIONB3YEeTCs MPEHMMYIIECTBEHHO IS MPEIOCTaBICHUS
yCIYT OHOBPEMEHHOH Iepeaayu.

"YupaBnsemoe  BHeApeHHe" JaeT  BO3MOXKHOCTH  Oonblieii THOKOCTM IS HEKOMMEPUYECKUX
paauoBeMaTEeIFHBIX KOMITAHUN TIPH MEPEX0/Ie OT aHAJIOTOBOTO K IIUGPOBOMY BEIIAHHIO.
9.5 Br10op moaxoaa

[Ipexne yem BbIOMpPATh KaKOH-TUOO MOIXOA, MOTpedyeTcsl TIIATENBHO PACCMOTPETh LENbIH Psii BOIIPOCOB,
BKJIIOYasi CJICAYOIIHUE:

. MOCITY>KUT JIX OOIECTBEHHBIM HHTEPECaM OBICTpasi pean3aius yCIyT U(PPOBOTO PaIuOBEIaHUS;

. Kakue (aKkTOpbl MPeo0JaAaloT MNpH BbIOOPE TEXHOJOTHMM IU(GPOBOTO PaJUOBCINAHUS H
pacmpeneneHUu CIeKTpa s MPeJOCTaBICHUS YCIIYT;

. MOXXHO JIM paccMaTpuBaTh NH(POBOE paJMoOBENIaHWEe B KadecTBE JOMOIHUTEIFHOW WIH
3aMEHSIONICH TEXHOJIOTHH;

. CTETIeHb, 10 KOTOPOil OyIeT peryimpoBaTbcs MUPPOBOE palrloBeNIaHNe C CaMOro Hadaja W TOoCie
YCTaHOBJICHHOT'O MIEPHO/Ia BPEMEHHU;

. pONb  OOIIECTBEHHBIX, KOMMEPYECKHX, MECTHBIX, PETHOHAIBHBIX, HAMOHANBHBIX W APYTUX
paaroBelaTeNIbHBIX KOMITAHUH; 1

. MacmTad MpeIoCTaBIeHIs HOBBIX YCIYT W yYaCTHE HOBBIX ITOCTABITUKOB YCIYT.

9.6 Xapakrepnblie ocodenHoctu DTAB

B ornuume ot anamoroBoro 3BykoBoro paauosemianus, DTAB npeanycmarpuBaeT MyJnbTHUIUIEKCHPOBAHHE
HECKOJBKHX OTICJIBHBIX 3BYKOBBIX ITIOTOKOB M IIOTOKOB [aHHBIX, KOTOpbIe OYyIyT TPaHCIUPOBATHCS.
[losToMy B OTiMuYMEe OT CYIIECTBYIOUIMX YCIYT aHAJOrOBOTO PaJHOBEUIAHMS, HECKOJIBKO MOCTABIIHMKOB
yCIOyr paadoBellaHus OyAyT TpaHCIUpOBAaTh CBOM YCIAYTH 4Yepe3 OJHO Iepenaroliee YCTPOHCTBO.
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MyJbTUIUIEKCHAs TOCTaBKa PaguoNporpaMM o0eclieunBacT Ul ayAUTOpUN 0ojiee paBHONPABHBIM TOCTYI K
HUM, HO TaK)K€ MPUBOANUT K BEITECHEHHIO MECTHOTO PaiiOBEIaHus.

Juyen3zuposanue

Cnoco6HOcTs DTAB nocraBisaTh 00JbIIOE KOJHYECTBO PA3IMYHBIX YCIYT Yepe3 MYJIBTHILIEKC [0 OXHOMY
KaHaJly NPUBOAUT K HOBBIM BO3MOXKHBIM IOJXOJaM K IUIAHWPOBAHMIO YCIYT, B 4aCTHOCTH, K BBEACHUIO
oreparopa MYJbTHIUIEKCA B LENOYKY paadoBeIlaHus. Takoil omepaTop oOecmedrnBaeT BO3MOXHOCTH
OTJEJICHUS JIMLEH3UPOBAaHUS KOHTEHTAa OT JIMIIEH3UPOBAHHSA JOCTaBKH, TO €CTh JIBYXYPOBHEBBIH pPEKUM
JMLEH3UPOBAHUSA C OTAENbHBIMU JHLEH3USIMH AJs MOCTABIIMKOB KOHTCHTA M ONEPAaTOPOB MYJBTHILIEKCA.
[Ipu TakoM mMmoxxone K JHMIIEH3UPOBAHUIO ONEPATOPHI MYJIBTUIUIEKCA TOJIYYal0T CIIOCOOHOCTH YIPaBIIATH
CKOPOCTSIMH Tepeiady JaHHBIX MEXIY YCIyTaMH, YTO MO3BOJISIET OoJiee TMOKO yIOBIETBOPATH MOTPEOHOCTH
peiHKa. Ho B TO ke BpeMsi MHTEepechl IOCTABIIMKOB KOHTEHTA TOXKE IOJDKHBI OBITH 3allMIICHBI, TO €CTh
JULEH3UPOBAaHUE KOHTEHTAa [O/DKHO O0ecleunTh BiIAfenbllaM JMLIEH3UH JOCTyn K HPOIyCKHOH
CIOCOOHOCTH MYJIBTHILIEKCa HE3aBUCHMO OT TOTO, KTO KOHTPOJHPYET MYJbTHIUIEKC. B yacTHOCTH, Takoi
JOCTYH JOJDKCH OBITh TPENOCTABIECH MOCTABIIMKAM KOHTEHTA, COLHMAJIbHO 3HAYUMOIO IS
nHGOPMAIMOHHOTO  O0IIEeCTBa, TO €CTh U1 PaJUOBEIIATENbHBIX KOMIAHWH, TPaHCIMPYIOLIUX
OOILlECTBEHHBIE  paguomnporpamMmbl  (TMPENOCTABISIONIMX  HAUOHAIBHBIE  YCIyTH), H  JPyTUM
HEKOMMEPYECKUM paJiMOBEINaTEIbHBIM KOMIIAaHUSAM. BO3MOXKHBI crieayronye moIxosl:

. BbinaBaTh JMIIEH3MM Ha KOHTEHT C TapaHTHEH IpaB JOCTylla K IIPOIYCKHOM CIIOCOOHOCTH
MyJbTHIUIEKCA. Hampumep, MuiieH3us Ha KOHTEHT Morjia Obl rapaHTHPOBATh AOCTYI K HMPOITYCKHOM
criocobHocTn 128 KOWT/C B KOHKPETHOH OONACcTH, OXBAaThIBAEMOW JHIIEH3WEH, C IPaBOM
JIOTOBapuBaThcsd 00 YMEHBIICHUM WM YBEJIMYEHHM DPACIpENeICHUs] Ha yCMOTPEHME BIaJeiblLia
JIMILEH3UHN HA KOHTEHT. DTO MOTPe0OoBaio Obl 3HAUNTEIBLHOTO KOIUYECTBA MYJIBTHILIIEKCOB IS TOTO,
9TOOBI BMECTHUThH BCE JIMLEH3UPYEMBIC YCIyIM M HAIMOHAJIbHBIE paJdOBEIIATENIbHBIC KOMIIAHHU.
Crnemyer paccMOTpeTb PpAaclpeneNeHHE  BBLACICHHOIO  MYJbTHIUIEKCA [UIA  TPAaHCIALUH
OOIIeHAIMOHATIBHBIX U APYTUX HEKOMMEpYEeCKHX YCIyr paauoBemiaHus. Takoe mpaBo JocTyma
MOXeT OBITh TakXke o00ecreyeHo, ecnd o00513aTh BIAJENbLEB JWLEH3UH Ha MYJBTHIIICKC
JeHCTBOBATH B COOTBETCTBUH C PEKUMOM JI0CTYIIa HEKOTOPOI TPEThei CTOPOHBI.

. BBectu uist BaenbleB JUICH3UI Ha MYJIBTHILICKC 00s3aTeIbCTBA THITA "JOKEH JOCTABISITE" MO
pa3MeINIeHuIo oNpeeIeHHOT0 MUHUMAIILHOTO KOJMYECTBA OIPEIeIICHHBIX KaTeropuil yciyr. Takue
00s13aTeIbCTBA MOTYT OBITH BBEICHBI IS KaXXIOTO BIIANENbIIA JUICH3WH HA MYJIBTHIUICKC JIHOO
MOTYT BBOJUTHCS OT Ciyd4as K ClIy4ard Ha OCHOBaHHMH NMPU3HAHHUS MECTHBIX TpeOoBaHMil. MOXKHO
OXUIaTh, YTO CTOMMOCTh TaKOW JIMIIEH3WH Ha MYITHUIUIEKC OyIEeT 3aBHCETh OT KOMMEPUYECKOM
THOKOCTH M TOXOAHOCTH IIPH MPEAOCTABICHUHN YCITYT.

Pacnpedenenue cnekmpa

[IpencraBnsercs BEpOSATHBIM, YTO YCIYTH B ciydyae HHU(POBOrO HA3EMHOTO PaJMOBEINAHUS (3BYKOBOTO
paauoBerianus) OyayT MPEAOCTABIIATHCS Yepe3 olepanuy MyJbTHILIeKca. [[03TOMy BO3MOYKHO, YTO TPOIIECC
pacrpeziesicHUs] CIieKTpa OyJeT KacaThCsl TPYIIBI YCIyTr, a He KakoH-muOo oaHoi ycmyru. OTae/bHBIM
orepaTopaM MOKET ObITh MPEIOCTABIICH JOCTYI WX OHU MOTYT IMIPHUOOPETATh JJOCTYM K CKOPOCTH MEPEIayuH.

Yecnyeu DTAB u oonospemennoe eeujanue

Ha paHHUX »5Tanmax mUQPOBOrO paJUOBEHIaHUS BEPOSTHO, 4YTO (MPH OTCYTCTBHU PETYISTOPHBIX
0053aTebCTB) KOHTCHT HU(POBOr0 pajauoBeNIaHus OyaeT nepeaaBaThCsl OJHOBPEMEHHO C aHaJIOTOBBIMHU
ycnyramd. OfHAKO B CPEOHECPOYHOW TMEPCHEKTHBE MOTPEOUTETM MOTYT TMOJYYUTh TOJNB3Y OT
pasrpaHUYCHHUs] KOHTCHTAa Ha MUQPPOBOH IiaTdopMe, 0COOCHHO €clii OBITOBOE O0OpYIOBAHHE TO3BOJIACT
CITyIIATENSIM MOIYy4aTh TOCTYII K aHAIOTOBBIM YCIIyTaM ¢ HCIOJIb30BaHUEM TOTO JK€ CAMOT0 YCTPOMCTBA.

Jo HacTosmiero BpeMEHH HET KaKUX-TH0O CBHIETENHCTB TOMY, YTO MMEETCS PEryJsSTOpHAas OCHOBA IS
ycayr 1udpoBoro paanoBenanusi, KoTopas J1ubo 00sf3yeT OCYIIECTBISATh OJHOBPEMEHHOE BELIaHue, JIMOo
3ampemaer ero. HaoOopoT, B OOJBIIMHCTBE CTpaH CYIIECTBYET COYETaHWE B PA3JIMYHOW CTENEHU
OJHOBPEMEHHOTO aHAJIOTOBOTO BEIIAHUS M UHIUBHLY aJIbHBIX TU(QPOBBIX YCIYT.

Ecnu agMuHHCTpaIUs pemiaet ciaeoBaTh MOIX01y MOJHOTO npeobpa3zoBanus B DTAB, To omHOBpeMeHHOE
BEIIaHWE MOXET OKa3aThCs IenecooOpa3HeiM. OHO OynmeT HampaBiIeHO Ha TO, YTOOBI HE IOIYCTUTH
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nosiBiieHre "mnpoBoro paspeiBa’ I ciymiaTeneil, KOTOphIe MPEINowId He cpa3y MepeiTn Ha IMUQpoBOH
peXuM, YTOOBI Ha HHMX HE CKa3ajcs OTPUIATENbHO IepexoJ OT BBICOKOKAUECTBEHHOI'O aHAJIOTOBOTO
KOHTEeHTa K mmppoBomy. OmHaKo MpH BHEAPEHWH MOJEIH, KOTOpas MpeaycMaTpHBacT NapajuleibHYIO
paboTy nnMpoBBIX M AHAJOTOBBIX YCJIYr B TEUEHHWE HEKOTOPOTO MEpHona, TpeOOBaHHE OIHOBPEMEHHOI'O
BEIIaHUSI MOXKET CTaTh TSXKEJIbIM (PMHAHCOBBIM OpeMEHEM JIS ONEPaTOPOB PAAMOBELIAHNS, YTO MIOBJICYET 3a
coboit HeapdeKTHBHOE HCIOIB30BAHNE OrPAHHMYCHHOTO CIIEKTPa M MOXET OTrPaHWYHTh IOTEHIHANT
pa3BepTHIBAHMS HOBBIX YCIYT, TAKUM 00pa3oM He CIIOCOOCTBYS MPHUBIICUEHUIO OTpeOuTenel k nudpoBomy
PannOBELIAHUIO.

[Mnarpopmer DTAB natoT BO3MOXXKHOCTH PagHOBEINATEIBHBIM KOMIIAHHSM IpEIJIaraTh HMIMPOKUN CHEKTP
HOBBIX YCIIyT, BKIIIOYas JOIIOJHUTEIBHBIE 3BYKOBBIE IIOTOKHU, YCIYTd MEpefadyd JaHHBIX U MOTCHIUAIBHO
Bugeoycinyru. Bo Bcem Mupe BHeapeHHe HU(PPOBOrO pPagUOBEINAHHMS 4YacTO COMPOBOXKAAIOCH
PETyJIATOPHBIMU MepaMH, pa3paOOTaHHBIMU AJIS AOCTHXKEHUS OajlaHCa MEXIY BHEIPEHHEM 3THX HOBBIX
YCIYT U COXpaHEHHEM OCHOBHOH cepbl nesTenbHOoCcTH miatdopM IudpoBoro paguoBeIiaHusi — 3BYKOBBIX
pa3BIEKATENBHBIX IPOTrPAMM.

Hcnonp3oBanne MYJBTHITIEKCOB MOTJIO OBl OBITH OTrpaHHYEHO, K mpuMepy 10 MpOIEHTOB MPOITyCKHOMH
CIIOCOOHOCTH MYJIBTUIIJICKCA JOJIXKHBI oOecrieunBaTh yciayru nepeaadnm AdaHHbIX, OTHOCAIIUXCA K
mporpamMmme, B TO BpeMs Kak JIOTONHHUTENbHbIE 10 MPOIEHTOB MOTJU OBl HCIOJNB30BATHCS IS
MIPEIOCTaBIICHHSI BCTIOMOTaTeIbHBIX YCIIYT TIepelau JaHHBIX, He CBA3aHHBIX C IPOTPaMMOM.

9.7 ITanbl nepexoaa K HM(ppPoBOMYy HA3eMHOMY 3BYKOBOMY PaTHOBEIIAHUIO
Ilepeouii soman: enedpenue DTAB

. Cy1ecTByIoIuUe PEryIaTOpHbIE TONI0KEHHS TOJDKHBI OBITh EPECMOTPEHB! AJIs1 00ECIIEUEeHUs TOrO,
9TOOBl OHM OTpaXaiu mociencTBus BHeapeHuss DTAB, B uyacTHOCTH, OBYXYPOBHEBBIH PEKUM
JMLEH3UPOBAHNUS, KOTOPBIH pa3AeiseT JIMIECH3UN TIOCTaBLUIMKOB KOHTEHTA OT JIMIICH3UH ONepaTopoB
MYJIBTHIUIEKCA.

. CrenuanbHble YaCTOTHBIC KaHAlbl OyIyT pPaclpeleNieHbl CYIISCTBYIOIUM PaJdOBEIIATEIbHBIM
KOMITAaHUSM JJIS1 OOSCTICUCHISI OJHOBPEMEHHOTO BEIIaHuUs B IM(poBOM opmare.

. CrienaibHble MYJBTHILIEKCH WM CHENUANbHAs MPOIYyCKHAs CIIOCOOHOCTh MYJIBTUIUIEKCA OYAyT
pacnpeeNeHbl paaroBeNaTeIbHBIM KOMIIaHUSIM, nepeIarnmmM roCy/1apCTBEHHbIE
pamuonporpaMMbl  (TIPEIOCTABISAIONIMM HAIIMOHATBHBIC YCIYTH) W JAPYTHM HEKOMMEpPYEeCKUM
panuoBeIaTeTbHBIM KOMITaHUSIM, MO/ICP>KUBAIOIIM KOHTEHT, OTHOCSIIUHCS K
WH(POPMAITMOHHOMY OOIIIECTRY.

. MynbTuIieKcsl  OyJIyT OrpaHMYEHbl B OTHOIICHWW WCIIOJNIB30BaHUS (DUKCUPOBAHHOW JTOJTH
NPOIYCKHOM CIOCOOHOCTH MYJbTUIUIEKCA MJIsl TPEAOCTABICHHUS YCIyTr IepeAadd IaHHBIX,
OTHOCSIIUXCS K IMPOrpaMMe, U JUIsl IPEAOCTABJICHUS BCIIOMOTATEIbHBIX YCIYT Nepelady JTaHHBIX,
HE CBS3aHHBIX C IPOrPaMMOil.

. Byner o0bsABIEHO O TIpHEME 3asBOK € 00sI3aTEIbCTBOM T'apaHTHPOBATh MUHUMAIBHYO MPOITYCKHYIO
CIMOCOOHOCTh MOTOKA MEpelaud AaHHBIX MYJIBTHILICKCA, KOTOPYHO BIAJEINCl JIMIECH3UH TODKCH
OyneT obecrieunBarh.

. PamnodactoTHRIE  KaHANBI, HWCIOJNB3yeMble  KoMmMmepdeckumu  ceTssma  DTAB,  Oyayr
MIPEIOCTABIATHCS 32 ATy, BKIIOYAOIIYIO IIEPBOHAYATBHBIN B3HOC M €KErOJHYIO JUIICH3UOHHYIO
iaty. PagwoBernarenbHple KOMIIAHUHM JOJDKHBI OBITH TPEAYIPEKICHBI O €KErofHOHN IaTte 3a
YaCTOTHBIN KaHaJ.

. Ha nayansnom stane DTAB Oyzer TIIATeTbHO KOHTPOJIUPOBATHCSA C TOYKH 3PEHHS MMOKPBITHS,
Ka4yecTBa IIpUeMa U IoMeX.

. JlomxHbI OBITH CO3aHA TPYIIIA 3aMHTEPECOBAHHBIX CTOPOH 71 KOOPAMHALIMH TIpoLiecca Mepexoia.

. B paMkax HaIMOHAJIBHOTO 3aKOHOJATEIbCTBA OyIyT HCCIENOBATHCS BO3MOKHOCTH COBMECTHOTO

WCIIOJIb30BaHUsI HHPPACTPYKTYPHI.
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Bmopoii aman: nepuoo oonospemennozo sewjanus

B cnygae npumenenns k DTAB moaxoma "momHoro mpeoOpa3oBaHus’ IOKHA OBITH yCTaHOBIIGHA JaTa
Havajia OJJHOBPEMEHHOTO BEIaHUS OOIECTBEHHBIX YCIIYT, TAK UTO:

. PamnoBematensHBIM  KOMIAHUSAM,  MPEIOCTABJISAIONIAM  OOIECTBEHHBIC  YCIAYTH, OyIyT
COJICHCTBOBATh B COCTABJICHUM ILIaHA Tepexoaa Ha Iudporoe Bemanue. C paauoBeIIaTeIbHBIMU
KOMIaHUSIMHA OYAyT TPOBOAMTHCS OOCYXIEHHUS, YTOOBI CIIOCOOCTBOBATH YCTAaHOBJICHHIO IAaThI,
KOT/Ia BCE CYIIECTBYIOIIHME IMPOTPaMMBI OSCIUTATHOTO 3(UPHOTO BEIIaHUS OyAyT IepenaBaThCs
ayAUTOPHUH B BUAE IU(PPOBLIX Iepeaad.

. HammonanpHOe  OOIECTBEHHOE pPaJMOBEINAHME, B YACTHOCTH, JOJDKHO IIepelaBaThcsi B
00s3aTeTbHOM MOpsAAKe OEeCIIaTHO Ha 000 COOTBETCTBYIONIEH IOCTYNMHOHM IuaTdopMmMe WM
iatpopmax DTAB.

Tpemuﬁ aman. OMKII4YeHUe ananroc06020 6eWAaHuAl

B cnygae mpumenenns k DTAB momxoma "momHoro mpeoOpazoBanms" MODKHA OBITH YCTAaHOBJICHA U
3a0JIaTOBPEMEHHO COOOIICHA ayIMTOPHUHU JIaTa OTKIFOUCHHS aHaJOrOBOIO PaJHOBEIaHUs (HE MMO3/IHEE dTON
JIATHI).

OtoT 3Tan OyneT BKIHOYATh B ce0sl OTKIIIOYEHHE BCETO aHAJOIOBOIO HA36MHOI'O 3BYKOBOTO PaJMOBELIAHU.
IIpesxne 4eM  NPOM3OHIET  OTKIIOYEHHE  AHAJIOrOBOTO  pPAIMOBELIAHMA, BCE  CYIIECTBYIOIIHE
paznuoBenIaTebHble KOMIIAHUN AOJDKHBI IEPEUTH Ha HUdpoBylo miatdopmy. [losTomy HeoOxomumoe Bpemst
OyzeT 3aBHCETb OT BBIOPAHHOIO PaJHOBCILATECIBHBIMM KOMIIAHMSAMHU BapHaHTa MEpexoAa M T'OTOBHOCTH
pBIHKa K osiHOMY BHeapeHuio DTAB.

10 Jpyrue nocjieacTBus

[epexiroueHne ¢ aHAIOTOBOrO Ha HU(BPOBOH PEXXUM NOTPeOyeT HHTEHCHUBHOM aKTyaJbHOM MepernoaroTOBKU
[IEpCOHANA Ha pabOYMX MECTaxX BO BCEH LIENOYKE PaJMOBEIIaHUS.

Kpome Toro, HeoOxomuma OyAeT CpodHas aganTanus y4eOHBIX IUIAHOB B YHUBEPCUTETAaX, KOJUICIXKAaX U
IIKOJIAaX, BBIITYCKHUKH KOTOPBIX OYIyT HaXOAUTHCS CPEIU MOTCHIIMAIBHBIX KaHIUIaTOB Ha pabovyre MecTa B
LIENIOYKE paJMOBEIIaHUs, OT KOTOPHIX TPeOYyIOTCd HAaBBIKM, aJalTHPOBAaHHBIE K MOTPEOHOCTAM
HU3MEHSIIOIICHCS TG POBON CPEIbL.

11 I'ioccapuii Hanbos1ee YacTo MCNMOIb3yeMbIX TEPMHUHOB M COKpaLeHH i

720p/50 ¢dopmar HDTV ¢ 720 ropu30oHTaIBHBIMH JIMHUSIMH, KaX1ast U3 KOTOphIX ¢ 1280 mukcemnsmu,
C NOCTPOYHOU pa3BepTkod 50 KaapoB B CEKYHIy, Kak 3TO yka3aHo B cranmaptax SMPTE
296M-2001 u EPC Tech3299

720p/50—60  dopmat uzoopakenuit HDTV ¢ 1280 ropuzoHTalbHBIMUA MUKCEIIMH X 720 BEpPTHKAIbHBIX
JIMHUM, ¢ TOCTPOUHOU pazBepTkor 50 miu 60 KagpoB B CEKYHIY

1080i/25 ¢dopmar HDTV ¢ 1080 ropu3OHTaNbHBIMH JIMHHAMH, Kaxnasi H©3 KOTOPBIX C
1920 nukcensaMu, ¢ 4yepeccTpodHOM pa3BepTkoi 25 kaapoB B cekyHay win 50 moneil B
CEKyHJy, Kak 3To0 ykazaHo B ctanaaprax SMPTE 274 u MC3-R BT.709-5

1080i/25-30 dopmar uzobpaxkenuit HDTV ¢ 1920 ropuzonTtansasiMu nukcensiMa X 1080 BepTHKaIbHBIX
JTUHAN, 9epeccTpoyHOr pa3BepTkoit 25 wimm 30 kaapoB B cekyHAy ymbo 50 mnum 60 monei B
CeKYHAY

1080p/50 dopmar HDTV ¢ 1080 rOpu3OHTANbHBIMM JHHHSIMH, Kaxaas U3 KOTOPBIX C
1920 nukcensiMu, ¢ MOCTPOUYHOU paszBepTkod 50 KajapoB B CEKyHAY, Kak 3TO yKa3aHO B
craagaprax SMPTE 274 u MC3-R BT.709-5

BMC Komutet EPC no ynpaBieHHI0 TEXHOIOTHSAMH PaIiOBEIaHU
ACO MpeKpalleHue aHaJIOrOBOTO BEIIAHUSA
KOBb k03 ureHT ommoboK 1o OuTam

CA YCIIOBHBIN AOCTYI
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CATV
CCD
CMOS
T
DAB-IP
DCT
DSO
DTAB
DTTV
DV
DVB
DVB-H
DVB-T
DVB-T2

DVI
EPC
EPG
FTA
GE06
GoP
HD
HDCP

HDMI
HDTV
HUKT
ISDB-T
MC3

MCO-T
H.262

MC3-T
H.264/AVC

LCD
MC
MER
MHEG

MHP
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KaOeJbHOE TeIEeBUACHHUE

puoOp C 3apsAA0BOIl CBI3BIO

KOMITJIEMEHTAPHBII METaJI0-OKCHIHBIH MOIYITPOBOJHHK
3JIEKTPOHHO-JTy4eBas TpyOKa

DAB — npotoxon UuTepuer

JUCKPETHOE KOCUHYCHOE IIpeo0pa3oBaHue

NepeKTIOYeHNE Ha U(PPOBOI pesKUM

11 (poBOe HA3eMHOE 3BYKOBOE PaMOBEIIAaHNE

U(QpOBOE HA3EMHOE TEICBUACHHUE

(hopmat cxxaTus nudpPOBBIX M300paKEHUH (KOMITaHUS Sony)

1upoBOE TEICBU3UOHHOE BelllaHue (HauMeHOBaHue cTanaapra) http:/www.dvb.org/

U pPOBOE TEICBU3MOHHOE BEIIAHNUE — MOPTATHBHOE (HAUMEHOBAaHUE CTaHapTa)
HazemHoe DVB

HOBEHIIasi CUCTEMA HAa3€MHOM Ieperayd, B KOTOPOM MCHOJb3YIOTCS COBPEMEHHBIE METOMbI
MOIYJISIINH U YIIpeKIaromeid koppekiu omuook. [Ipearasnadena mis noctasku mo DVB-T
30-50% mpomycKHO#M CIIOCOOHOCTH MOBBIIIIEHHOTO KadecTBa

¢ poBoit BueonHTepdeiic
EBporneiickuii paguoBemaTeabHblil CO03
3JIEKTPOHHAS MporpamMmMa mepeaad
OecIIaTHEII

Cornamenne GE06, Xenena, 2006 ron
rpynmna n3o0paxeHui

BBICOKAsI YETKOCTh

3ammra 1nUGPOBOr0 KOHTEHTA, MEpPEelaBacMOro IO KaHalaM C BBICOKOW MPOMYCKHON
CIHOCOOHOCTBIO

MYJIBTUMEINHHBIA HHTEp(EIC ¢ BEICOKOI YeTKOCTHIO
TEIEBUJCHUE BBICOKON YETKOCTH
MH()OPMATIOHHO-KOMMYHHKAIOHHBIE TEXHOJIOTUH
IUQpPOBOE paTuOBEIIaHNE C HHTETPALlUe CITy>KO — Ha3eMHOE
MexayHapOIHBII COX3 MIEKTPOCBA3U

TO ke, uTo 1 MPEG-2

TO ke, utro ¥ MPEG-4, Yacts 10

JKUJIKOKPUCTAJUIMYECKUN TUCTIIIEN
MHOTOKaHaIbHBIN
K03 QUIHEHT OMIMOOK MOAYIISALUH

9KCHGpTHaH Tpynmna KOAWPOBAHUA I/IH(I)OpMaLII/II/I MyJbTUMCUA U TUIIEpMEINa — CTaHAapT
MyJ'IBTPIMe)IPIfIHOI‘O OpeaACTaBJICHUA

MyJbTUMeIUIHAS AaTGopMa I OBITOBBIX MPHUIIOKEHUI


http://www.dvb.org/
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MISO cUCTeMa CO MHOTMMHU BXOJaMU M OJHUM BBIXOIOM — TEXHOJIOTHS A (ha3supOBaHHBIX
PELIETOK, NP KOTOPOH B OJHOM HCTOYHHKE (II€PEAATUHKE) HCIOIB3YIOTCS HECKOIBKO
aHTeHH. B MecTe Ha3HadeHus (IPUEMHUKE) MMEETCSl TOJBKO OJHA aHTCHHA. AHTEHHBI
O00BEOUHAIOTCS U1 TOTO, YTOOBI MAaKCUMaJbHO YMEHBLIMTH OIIMOKH M ONTUMH3HPOBATH
CKOpocTh Tiepenaun maHHeIX. MISO — 5To onmHa W3 HECKONBKHX (OPM TEXHOJIOTHUH s
(hasupoBanHbIX pemeTok. pyrumu dopmamu susrorcs MIMO (cucremMa cO MHOTUMHU
BXomaMd W MHoruMu Bbixozamu) u SIMO (cucrema € OZHHUM BXOAOM M MHOTMMH
BBIXOJIaMH )

MPEG OkcnepTHas rpymmna o KOJIUPOBAHUIO JBIKYILHAXCSA n300paXeHU |
http://www.chiariglione.org/mpeg/

MPEG-2 OKcnepTHas Tpynna Mo KOTUPOBAHUIO ABWXKYIIMXCA H300pakeHWH — 2 (HauMEHOBaHHE
CTaH/apTa)

MPEG-4 OKcnepTHas Ipynna Ho KOAWPOBAHMIO ABIKYLIMXCS HM300pakeHHH — 4 (HaUMEHOBaHHUE
CTaHmapTa)

MPEG- otHocuTes K crannaprty UCO/MOK 14496-10, 2003 roa. MapopManmioHHass TEXHOIOTHS —

4/AVC YCOBEpIICHCTBOBAHHOE  KOAMPOBAHWE HM300pa)KCHUI: KOMEK M  BUICOCHTHAJIOB,
Ha3piBaeMblil Takxke AVC, U KOTOPbI B TEXHUYECKOM OTHOLICHUH WUACHTHYCH CTAHIAPTY
MCDO-T H.264. 14496-10. XXenesa: ICO/M3K

MUX MYJIBTHILIEKCOP

OLED OpPraHUYECKOE CBETOM3ITYUAIOIIee yCTPOUCTBO (IHOM)

OpenTV TEXHOJIOTUS MHTEPAaKTUBHOTO TEeJeBUICHUS, npeIararoas pa3zHooOpazHbIe
YCOBEPIIEHCTBOBAHHEIC TprIokeHus, Bmodass EPG, HD, VoD, PVR u co3ganue OBITOBBIX
ceTer

PDP MIa3MEHHBIN JUCIIIeH

RF paauoyacTora

SD CTaHJapTHas YE€TKOCTh

SDTI nocie0BaTeNbHbIN nHTepdelic nndpoBoi Nepenadn JaHHBIX

SDTV TEJICBUACHUE CTAHIAPTHON YETKOCTH

SMPTE OO61ecTBO MHXXEeHEepOoB KUHO U TeneBuaeHus (CLLIA)

YBY YIABTPaBBICOKAsl 4aCTOTa

OBY OUYEHb BBICOKAs 4acTOTa

12 PexoMeHayemble BeO-caiiThl AJ1s1 MOJyUeHusl 00Jiee mMoaApoOHO# uHpopManuu

OOmupHass ¥ ICHHAs JONOJHUTENbHas WHpopMaIys s Oojiee MOAPOOHOrO M3YyUEHHUS COJEPIKUTCS Ha
CJIETYIOIINX BeO-calTax:

DigiTAG: http:/www.digitag.org
DVB: http://www.dvb.org
EBU TECHNICAL: http://tech.ebu.ch

CSA — perynstopHbiid oprad @paHIUN: http:/www.csa.fr

Ofcom — perynsitopusiil opran CoeannenHoro KoponeBctsa: http:/www.ofcom.org.uk



http://www.chiariglione.org/mpeg/
http://www.digitag.org/
http://www.dvb.org/
http://tech.ebu.ch/
http://www.csa.fr/
http://www.ofcom.org.uk/
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Information on switchover to digital TV in EU Member States

Information on roll-out dates of DTTV and switch-off dates for analogue terrestrial TV was first published in
a Commission services' working document as an Annex to the 2005 Communication on accelerating the
transition from analogue to digital broadcasting'. Part 2 of the current document provides a synthesis of
updated information from Member States regarding roll out of digital terrestrial TV?. Updated information
on switch off of analogue terrestrial TV is displayed in Part 3.

All Member States have updated their information in summer/autumn 2008.

This document will be published on the Commission's website at
ec.europa.eu/information_society/policy/ecomm/current/broadcasting/switchover/national_plans/index_en.ht
m

The Commission has asked the Member States to report on switchover and has provided a checklist of items
that could be included in published national switchover plans’. These plans have also been published on the
Commission's website at the same address (see Part 4).

Roll out of Digital Terrestrial TV in Member States

Country Date Other details

AT Started 26.10.2006 MUX A: 87% coverage of population by the end of 2007; 91% by the
end of 2008; 95% by 2010

MUX B: 81 % by the end of 2007 (unchanged since)

MUX C (regional): 16 licenses issued in November and December 2008;
services to be launched soon.

MUX D ( DVB-H): four main cities covered since June 2008; 50%
coverage of the population at the end of 2008

BE Flanders: fully rolled | 90% coverage of BE by end 2006
out since mid 2004
Wallonia and Brussels | 80% coverage of Wallonia and Brussels capital area
capital area: fully

rolled out since end

2006
BG Digital TV broad- 2 single frequency transmitters operating in TV channel 64, 6 TV
casting started on programs; covering the Sofia region.

26.05.2003 in Sofia —
one multiplex, maxi-
mum Six programs

CYy 2010 The Republic of Cyprus has decided to grant two nationwide licenses for
DTTV network/multiplex operators. One license will be granted to the
public broadcaster in order to use 1 MUX to transmit its programs. The
second license will be auctioned. It will include two MUXes during the
switchover period and five MUXes after the switch off. These processes
are currently underway and it is expected that both licenses will be
granted by 2009. The roll out of DTTV and availability of services will

I Commission services working document Annex to the 2005 Communication from the Commission to the Council,
the European Parliament, the European Economic and Social Committee and the Committee of the Regions on
accelerating the transition from analogue to digital broadcasting {COM(2005)204 }

2 This document covers only regular permanent broadcasts. It does not cover information about transitory and pilot
test broadcasts.

3 See Communication from the Commission to the Council, the European Parliament, the European Economic and
Social Committee and the Committee of the Regions on the transition from analogue to digital broadcasting (from
digital ‘switchover’ to analogue ‘switch-off”) {COM(2003)541}


http://ec.europa.eu/information_society/policy/ecomm/current/broadcasting/switchover/national_plans/index_en.htm
http://ec.europa.eu/information_society/policy/ecomm/current/broadcasting/switchover/national_plans/index_en.htm
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Country Date Other details
commence as soon as possible and no later than 2010.

Cz Launch of DTT Started (21 October 2005) in Prague and Brno and their near surrounding
services started in areas.

October 2005. Two networks have been gradually put into operation on temporary basis
prior to preparation and approval of a national switchover plan. One of
them has reached approximately 40% penetration of population covering
Prague, Brno, Ostrava, Plzen, Domazlice, Usti nad Labem and their
surroundings.

Since May 2008 switchover development in the Czech republic has been
based on the national switchover plan approved by the government.

DK Launch of service Public Service: MUX 1 launched in 2006 with outdoor coverage in the
April 2006 whole country and partial indoor coverage. MUX 2 to be launched by 1

November 2009.

A commercial gatekeeper has been appointed to launch MUX 3-5 at the
latest by 1 November 2009 and MUX 6, including DVB-H, by 1
November 2010.

MUX 6 will be used for testing and research 1 November 2009 until 31
October 2010.

DE DVB-T: coverage:

95 percent of May 2008 termination of DMB-services on all sites.

population with public

broadcasting and 60

percent of population

with private

broadcasting in

addition.

EE Regular DTT MUX 1 carries 7 freeview channels (two public - ETV, ETV2 & five
broadcasts started commercial — Kanal2, TV3, TV6, K11, Kalev Sport) and covers 99% of
2004 territory from August 2008.

MUX 2 & 3 are dedicated for pay services, including the first local
digital pay channel Neljas TV, coverage is more than 90% of the
territory.

EL Since January 2006, The national level coverage is roughly 50% of the population and 30% of
one MUX of the the geographic cover. Up to end of the current year, it is forecast that the
national broadcasting | above percentages will be increased up to 60% and 40% respectively.
organisation is
operated and offers
four programs of
DTT*

ES Since 2000 Coverage 85% of population currently, 88% by July 2008, 90% by

4

The Greek Administration has issued the new Broadcasting Law (3592/19-07-07 OFFICIAL JOURNAL OF THE
HELLENIC REPUBLIC 161) and therefore it has been harmonised with the Directives 2002/21/[EC],
2002/22/[EC] and 2002/77/[EC], at the part that they concern the provision of radio-television services. The aim
was the plurality and objectiveness of the information, and the equality of the transmission of the information and
news to be guaranteed.

Based on the above mentioned Law, the Administration has the appropriate vehicle to proceed in licensing of DTT
and digital radio. Besides, the Administration has determined the process and the terms to proceed from analogue to
digital broadcasting.

It is foreseen also, that by the end of 2008, a nation wide digital frequency plan will be available and it will be the
appropriate tool for the DTT realization.

With regard to the current situation, a MUX of the national broadcasting organisation is in operation, which offers
four programs of DTT.
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Country Date Other details
December 2008, 93% by July 2009 and 98% for PSB(RTVE) before 3
April 2010.
FR Started on 31 March Coverage 50% of population by September 2005, 65 % by October 2006,
2005 85% by 2007, 95% by 2011
HU From 2008 Government accepted the National Digital Switchover Strategy in March
2007.
misc.meh.hu/letoltheto/english_kormhat.pdf
misc.meh.hu/letoltheto/english DAS.pdf
Parliament accepted the act on the rules of broadcasting and digital
switchover in June 2007.
www.meh.hu/misc/letoltheto/eng_2007_74 tv_das.pdf
The national Communications Authority entered into a contract with
Antenna Hungaria Zrt. on 5 September 2008. The contract includes the
following conditions for coverage:
year 2008 2009 2010 2011 2012 2013
Multiplex
coverage
%
A 59 88 95 96
B (in that | 20 45 65 85 94
case
DVB-T)
B (in that | 16 30 50
case
DVB-H)
C 59 88 95 96
D 96 97
E 95 96
IE DTT services launch The Broadcasting (Amendment) Act 2007 has provided for the
in Q3 2009. development of DTT services in Ireland.
IT Since second quarter 2 Public Services Coverage >70% of population (DVB_T)
2008. 3 Private Services Coverage >70% of population (DVB_T)
4 Private Services Coverage >50% of population (DVB_T)
2 Private Services Coverage >70% of population (DVB_H)
LT 30 June 2006 Start in Vilnius, by end 2007 in the five biggest cities, by beginning of
2009 one network should cover 95% of the territory. At the beginning of
2008, four digital TV networks were in operation. The completion of
networks is scheduled for the end of 2010.
LU DTTV start on 31 Currently one VHF TV channel has been converted as well as two UHF
August 2006 TV channels.
Complete switch-off
of analogue TV on
31 August 2006
LV Since 2007 digital Planned to introduce digital terrestrial TV in steps by regions
terrestrial
broadcasting started in
test mode.
MT Commercial The process leading to award of spectrum for the purposes of general

operations started
2005. Nationwide
coverage achieved.

interest objectives is currently underway.



http://misc.meh.hu/letoltheto/english_kormhat.pdf
http://misc.meh.hu/letoltheto/english_DAS.pdf
http://www.meh.hu/misc/letoltheto/eng_2007_74_tv_das.pdf

60

Bomnpoc 11-2/2
Country Date Other details
NL Available since 2003 KPN provides mobile TV over DVB-H since 05 June 2008.
in the western parts of
NL. From
11 December 2006
PSB available in the
whole country.
PL Launch of service is The National Switchover Strategy is currently under review process.
expected in 2009.
Tender will be
announced in the near
future.
PT Launch of service MUX A (FTA) Licence granted in December 2008.
until the end of
August 2009
RO Not yet started Pilot transmissions in Bucharest (started March 2006) and in Sibiu (since
November 2006). Implementation strategy to be finalised by the end of
2008.
FI Available since Coverage 99,9% (Aug 2005)
2001/2002; full
network rollout
autumn 2004 to
autumn 2005
SE since 1999/2000; Multiplex 1 carrying the PSB channels covers 99,8% of permanent
households. Multiplexes 2-4 cover 98% of households. A fifth multiplex
covers approximately 70 %, but is planned to be extended. A sixth
multiplex is planned to start transmitting by the end of 2008. Licenses
have been issued for the sixth multiplex requiring transmissions with
MPEG 4.
SI Roll out 2006-2010 MUX A: 80% coverage of population by the end of 2008; 95% by 2010
MUX B: 70% coverage of population by 06/2010
MUX C: used for HDTV only; a public tender planed for 2009
SK Full switch-off: end of | The selection procedure is still running in Slovak Republic. The
2012 invitation for tender was published on 20 August 2008 together with the
deadline for submission offers which is 20 November 2008. This is
common selection procedure for MUX1 and MUX2. It is expected to
issue the licenses after evaluating all submitted offers not later then in 1%
Q 0f 2009.
Expected coverage of the all citizens of the Slovak Republic is 45% as
minimum after one year after issuing of the license for MUX1 (channels
above 60).
Switch-off of analogue transmitters using frequencies for digital MUX2:
on 31 December 2011 at the latest
Switch-off of analogue transmitters using frequencies for digital public
multiplex (MUX3): on 31 December 2011 at the latest
Switch-off of remaining analogue transmitters: on 31 December 2012 at
the latest
UK Since 1998 87% of households have digital TV [March 2008]
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Switch off dates of Analogue Terrestrial TV in Member States

Country

Date

Other details

AT

End of 2010 envisaged (full switch-off)

Main high power analogue transmitters already
switched off.

Low power transponders are in the process of being
switched over to digital.

BE

November 2008 in Flanders

November 2011 in Wallonia and
Brussels capital area

BG

2012

Start of DBV-T — mid 2008, analogue switch-off
2012 according to the Plan of Introduction of DBV-T
in the Republic of Bulgaria, adopted by a decision of
the Council of Ministers on 31 January 2008.

For the successful realisation of the transition to
digitisation, a package of regulatory measures,
amendments of and supplements to the Bulgarian
legislation are needed namely the Electronic
communications Act and the Radio and television
Act. Both are in a discussion process in the Bulgarian
Parliament.

CYy

1/07/2011

All analogue transmissions will be switched off,
nationwide, on the 1 July 2011.

Cz

June 2012

The first region Domazlice was switched-off on 31
August 2007 as an experimental measure prior to
approval of a national switchover plan.

The national switchover plan was approved by the
Czech government on 28 April 2008 and came into
force on 15 May 2008
(www.ctu.cz/cs/download/sb05 1-08.pdf).

The switchover plan determines ASO in details, sets
11 geographical areas which will be digitised step by
step due to lack of accessible spectrum, conditions
for analogue TV transmitters switching off etc.
According to the plan

— the network for PSB will cover 95% of
population to 31 December 2010,

— by 11 November 2011 the main phase of ASO
will be completed i.e. analogue transmitters
switched off (except for two regions) and DTT
network coverage of population will be the same
as previously provided by analogue terrestrial
television,

in the final stage four DTT networks in operation,
four MUX receivable countrywide (coverage 70-

95 % of population), full analogue switch-off in June
2012.

DE

End of 2008

Commenced in Berlin in 2003; will be continued
through specific areas and completed before end of
2008’

DK

End of October 2009

Nationwide switch off

5

See www.ueberallfernsehen.de/



http://www.ctu.cz/cs/download/sb051-08.pdf
http://www.ueberallfernsehen.de/
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Country

Date

Other details

EE

1 July 2010

The first region — the island Ruhnu was switched off
on 31.03.2008.

Nationwide switch off will be held on 01.07.2010

EL

after 2010

2012 may be feasible

ES

3 April 2010

The first area (Soria) to be switched off in July 2008.
Gradual switch off the analogue transmitters from 30
June 2009 in accordance with the transition plan.
Target PSB (RTVE) coverage: 98%

FI

31 Aug 2007

FR

30 Nov 2011

Gradual switch off from 2009, depending on the
coverage of digital TV and the rate of equipped
households

HU

End of 2011

Gradual switch off of the analogue transmitters. The
possibilities for earlier switch off of the analogue
systems are investigated.

IE

No decision yet.

IT

According to a new law the switch off at
national level is postponed to 31
December 2012.

Switch-off by technical areas, in eight half-year
periods.

Sardegna is the first region to be totally switched-off,
from 15 to 31 October 2008.

The second region, Valle D’ Aosta, will be switched-
off in the 1° half of 2009.

LT

29 October 2012.

Resolution No. 970 issued by the Government of the
Republic of Lithuania on 24 September 2008.

LU

31 August 2006

One analogue VHF channel and two analogue UHF
channels have been switched off on 31 August 2006.

LV

1 December 2011

Regulations issued by the Cabinet of Ministers on 2
September 2008.

Switch-off by regions, finished 1 December 2011
The strategy for the introduction of DTT services in
Latvia was approved on 11 October 2006 by the
Latvian Cabinet.

MT

31 December 2010

Nationwide coverage

NL

11 December 2006

'Big bang' switchover from analogue to digital
terrestrial television in one night. Only PSBs were
concerned, no commercial broadcasters were
operational in analogue terrestrial TV.

PL

2015 (final date)

Earlier date possible according to the market
situation.

PT

No decision yet

2010-2012 (tentative)

RO

31 December 2012 (current assessment)

Implementation strategy to be finalised and adopted
by the end of 2008

SE

October/December 2007

The last analogue terrestrial transmissions were
switched off in October 2007. The switchover was
carried out during a period of two years on a regional
basis.

SI

End of 2010 or earlier

Gradual switch off local areas when similar
penetration as by analogue terrestrial broadcasting
coverage is reached.
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Country

Date

Other details

SK

end 2012

Gradual switch-off of the transmitters in accordance
with the national strategy. There is a plan to switch
off all analogue TV transmitters before 31 December
2012. This is in accordance with the Slovak technical
plan for transition from analogue to digital TV
transmission.

UK

2012

Switch-off by region, from 2" half 2008 to 2" half
2012°

63

Detailed information on Member States' switchover plans

Member States information on their switchover plans is published on the Commission's website at

ec.europa.eu/information society/policy/ecomm/current/broadcasting/switchover/national plans/index en.ht

m.

6

For details see www.digitaluk.co.uk/when



http://ec.europa.eu/information_society/policy/ecomm/current/broadcasting/switchover/national_plans/index_en.htm
http://ec.europa.eu/information_society/policy/ecomm/current/broadcasting/switchover/national_plans/index_en.htm
http://www.digitaluk.co.uk/when
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Annex 2

The Brazilian Case Study

The digital terrestrial television broadcasting channel planning and the
deployment of the DTTB in Brazil.

1 Introduction

This chapter presents the work that has been conducted by the National Telecommunications Agency
(Agéncia Nacional de Telecomunicagdes - Anatel) related to channel planning regarding the introduction of
the Digital Terrestrial Television Broadcasting (DTTB) in Brazil and the stages for its deployment. The text
consolidates three contributions (RGQ11-1/2/93-E, 95-E and 185-E) submitted by the Brazilian
Administration to the Rapporteur’s Group on Question 11-1/2 during the meetings held on September 8th
2003 and May 31st 2004, both in Geneva. The Rapporteur’s Group Meeting of September 2003 “proposed
that the contributions of Brazil should be documented on the ITU Web site as a case study on the
introduction of digital terrestrial TV broadcasting”(2/REP/012-E). This proposal was approved in the Plenary
Session of the Study Group 2 on September 11th 2003. As a result of these decisions, this Annex presents the
methodology, the results and the current work Anatel is undertaking on the completion of the DTTB channel
planning. In addition, it is important to observe that the country’s channel planning is not related to any
specific DTTB standard, since it contemplates the particularities of each existing DTTB standards.

2 Methodology applied for digital terrestrial television channel planning and its respective
results

This section describes the methodology applied by Brazil to prepare its channel planning for the deployment
of the DTTB in the country and its results. The applied methodology is independent of the DTTB standard
adopted. A working group under the coordination of Anatel and representatives from the Brazilian TV
networks has been working on digital terrestrial television channel planning since 1999.

2.1 Digital television channel planning strategy

When it comes to coverage, Brazilian TV networks present quite different characteristics among themselves.
They can be either regional networks or national networks, which encompass regional networks, or
eventually independent full TV station with strict local penetration. Figure 1 indicates the distribution of full
TV stations (in stars) and relay stations (in circles) of a particular Brazilian network with distributed
generation and national penetration.

The preparation of the Basic Plan for DTTB began in September 1999. Since then, specific premises have
been established. They are as follows:

- digital television will replace existing analogue TV by using UHF (channels 14 to 69) frequency
bands;

- the main objective of channel planning is to assure that digital television stations will have service
areas similar to their corresponding analogue stations service areas;

- during the initial phase called the ‘transition period’, analogue and digital channels will perform
simultaneous broadcast (simulcasting);

- digital television planning will be carried out in three phases: “Phase 1" only for those cities where
active full TV stations are in place and, in a later stage; “Phase 2 for those cities whose population
is over one hundred thousand inhabitants with only television relay stations; and ‘“Phase 3 for
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others cities with television relay stations; whenever is possible, digital stations will have to operate
on the maximum power of its class’.

Figure 1: Network with distributed generation and national penetration (Phases 1 and 2)

Because of the preparation for the Basic Plan for Digital Television Channel Distribution (PBTVD?®), Anatel
has suspended, from October 1999 to April 2005, allocation of new analogue channels, and changes of the
technical characteristics in the existing channels in regions of Brazil under heavy spectrum usage. From
February 2002 to April 2005, the same policy was applied to the remaining regions. After the publication of
the PBTVD, item 1.3.3, Anatel resumed activities on the analogue channels allotment plan, proceeding with
the inclusion of new analogue channels. It’s important to observe that PBTVD will continue to use the
frequency band currently allocated to analogue transmission.

7 Brazilian TV Stations are classified into Special, A, B or C Class according to the ERP (Effective Radiated Power)
that they are authorized to transmit by Anatel. The ERP limits for each class are defined in the national technical
regulation for television broadcasting.

8  Basic Plan for Digital Television Channel Distribution (PBTVD) is the official name designated for the Digital
Television Allotment Plan in Brazil.
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2.2 Phases of digital television channel planning

The channel plan studies were divided in three phases. The first phase focused on making digital channels
available to broadcast simultaneously with a specific and already existing analogue channels, those
authorized to provide television service on municipalities where at least one generator station covers.

The second phase focused on the availability of digital channels for simulcasting in municipalities with
population above one hundred thousand inhabitants and that are covered only by relay stations. This phase
also included a review of the first phase, in order to meet the demand in all municipalities to which
authorizations to install new television operating networks were granted after the beginning of the first
phase.

In the year of 2006, Brazilian government initiated the third phase of digital channel planning studies. This
phase deadline is June 2011. It includes the allotment of digital channels for the relay stations on the
remaining cities and a digital channel revision on the previous phases allotment plan.

2.3. Channel planning results

The first phase, concluded in September 2002, made available 1 151 digital channels in 164 municipalities,
as presented in Fig. 2.

Figure 2: Digital channels available after Phase 1

Phase 1

(concluded)

Alloted
Channels
(Digital)

1151

The second phase, concluded in March 2003, made further allocation of 742 digital channels in 132
municipalities. As a result of the conclusion of both Phases 1 and 2, 1893 channels were made available for
the introduction of Digital Terrestrial Television Broadcasting (DTTB) in Brazil as presented in Fig. 3.
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Figure 3: Results obtained after the conclusion of Phase 2 — Digital channels

Phases 1 and 2

(concluded)

Alloted
Channels
{Digital)

1893

After the conclusion of the third phase, which is currently in progress, it’s planned to have 6 144 digital
channels in Brazil, as presented in Fig. 4.

Figure 4: Digital channels allotted after the conclusion of Phase 3

Phases 1, 2 and 3°

(*work in progress)

Alloted
Channels
(Digital)

6144

The Basic Plan for Digital Television Channel Distribution (PBTVD) has been successful in assuring that the
service areas of digital television stations is similar to its related analogue stations. The PBTVD
encompasses 296 Brazilian municipalities, whose total population is approximately 110 million inhabitants.
These municipalities are covered either by a generator television station service (main broadcasting
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transmitting stations — primary service) or if their population is over one hundred thousand inhabitants and at
least by one operating relay-station (known also as repeater-components of the secondary rebroadcasting
service) in the city. Only in service analogue channels were taken into account for the channel planning.
Therefore, up to August 2008, 2 157 digital channels have been made available by the National
Telecommunications Agency (Agéncia Nacional de Telecomunicagdes - Anatel) and there will be more than
6 100 digital channels in Brazil until 2013. Thus, more than 12 200 channels, analogue or digital, will be
available during the “simulcast” period from 2013 to 2016.

3 Legislation and Regulatory adjustments for the deployment of Digital TV in Brazil

In order to deploy the Brazilian System of Digital TV (SBTVD), adjustments to the legislation and to the
regulatory framework were needed. This process had five important stages, as listed below.

3.1 Phase 1: Creation of the Brazilian System of Digital Television (SBTVD)

The creation of the Brazilian System of Digital TV (SBTVD), was initiated by the Decree 4.901, of 26 of
November of 2003, which:

- Established the aims of the Brazilian System of Digital Television (SBTVD).

- Created the Development Committee of the SBTVD with the scope of studying and elaborating a
report’ with proposals for:
1 The definition of the reference model for the Brazilian system of digital television.
2 The standard of television to be adopted in the Country.
3 The form of exploitation of the digital television service
4 The period and framework of the transition from analogue to digital system.

- Created an Advisory Committee and a Steering Group, which jointly compose the SBTVD, along
with the Development Committee.

3.2 Phase 2: Digital Technology updates in regulatory documentation

The Phase 2, which was based on digital technology updates in the regulatory framework, was approved by
Anatel Resolution N. 398, on April 7th 2005'. This Regulatory document presents technical aspects of
sounds and video broadcasting and television retransmission, with the purpose of:

- Ensuring the quality of the signal in the coverage area.

- Preventing harmful interferences over currently authorized, and already installed,
telecommunication stations.

- Establishing the technical criteria of viability projects designing, especially those regarding to
inclusions in channel allotment plans, and modifications on technical installations.

The revision of the technical regulation for television broadcasting also included the procedure for
calculation of viability involving channels of Digital TV'' and the adoption of Recommendation UIT-R
P.1546".

33 Phase 3: Creation of Basic Plan for Digital Channel Distribution (PBTVD)

The Phase 3 startup occurred with the publication of Anatel Resolution 407, on June 10th 2005". This
document approved the Brazilian Digital Television Channel Allotment Plan, officially named as Basic Plan

9 sbtvd.cpgd.com.br/cmp_tvdigital/divulgacao/anexos/ 76_146_Modelo_Ref PD301236A0002A_RT_08_A.pdf

10" www.anatel.gov.br/Portal/documentos/biblioteca/resolucao/2005/res_398 2005.pdf
11

www.anatel.gov.br/Portal/documentos/biblioteca/resolucao/2005/anexo_res_398 2005.pdf

www.anatel.gov.br/Portal/documentos/biblioteca/resolucao/2005/anexoii_res 398 2005.pdf

13 www.anatel.gov.br/Portal/documentos/biblioteca/resolucao/2005/res_407_2005.pdf
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for Digital Channel Distribution - PBTVD', referred to in item 1.2.3, Fig. 33. It also allocated, considering
the guidelines discussed on item 1.2.1, 1893 digital television channels in 306 localities. In sum, in 2005, the
Basic Plan of Distribution of Television Channels (PBTV) contained a total of 473 generator TV stations
(analogue stations), 9845 relay TV stations and 1207 stations in cities where its populations were more than
one hundred thousand inhabitants

34 Phase 4: Definition of the Digital Terrestrial Television system and the transition period
guidelines

The Phase 4 started with the Decree No 5,820, on June 29th 20067, defining that the SBTVD-T would
adopt, as a base, the standard of signals desigatned by ISDB-T (Integrated Services Digital Broadcasting-
Terrestrial), also incorporating the technological innovations approved by the Development Committee.
Beyond those definitions, the document presented the guidelines for the transition period from analogue to
digital TV. The Decree also laid down the following points:

. Creation of the SBTVD Forum'®;

. Made possible:

. Simultaneous fixed, mobile and portable transmission.

. Interactivity.

. High Definition (HDTV) and Standard Definition Television (SDTV).

. Defined the assigned of one digital channel for each existing analogue channel, regarding the

transition period. The preference is for the digital channel allocation in the UHF band (channels
14-59), rather than in the VHF band - high (channels 7 - 13).

. Deployment sequence, first starting with the TV stations.

. Established that, after signing the assignment contract, the installation projects must be submitted
by the broadcasting companies to the Ministry of Communications within 6 months. Afterwards, the
digital transmissions should start within 18 months.

. Defined that, after July 1* 2013, only digital technology television channels will be granted by the
Ministry of Communication for television broadcasting.

. Defined the date of June 29" 2016 as the switch-off date of analogue transmission.

Creation of 4 (four) digital public channels for the national Government.

3.5 Phase 5: Establishment of conditions for assignment contract of the additional channel for the
digital and analogue simultaneous transmission

The Ministry of Communication (MC) ordinance N° 652!, which has been published on the 10th of October,
2006, initiated Phase 5 by establishing the assignment contract conditions for the additional channel, which
shall be used during the digital and analogue simultaneous transmission period (Simulcast). It has also
included the schedule for the transition, as defined below:

. The assignment contract will observe the PBTVD.

. The digital channel will have to:
I Provide the same coverage as its analogue counterpart;
I Provide efficient management of the analogue and digital transmissions;
Il Prevent interferences.

14 www.anatel.gov.br/Portal/documentos/biblioteca/resolucao/2005/anexo_res_407_2005.pdf

15 www.planalto.gov.br/ccivil/_At02004-2006/2006/Decreto/D5820.htm
16 www.forumsbtvd.org.br

17" www.mc.gov.br/sites/600/695/00001879.pdf
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Figure 5: Transition period in Brazil (analogue to digital television)

(ID ‘ ANALOG TRANSMISSION
DIGITAL TRANSMISSION ‘ (ID
L.
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December 2007 December 2016

Table 1 presents the planning phases for assignment contracts of additional channels and the schedule for
their commercial deployment'®

According to the plan, migration priority is given to generator TV stations and, later, to the relay stations
located in Federal and State Capitals. The signing of assignment contracts by relay station operators in the
remaining cities will take place at the last stage.

After the assignment contract is signed, the TV Broadcaster may start to test and then commercially deploys
the system.

18 www.forumsbtvd.org.br/cronograma.php
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Table 1: Schedule for the assignment contract and commercial deployment of Digital TV

Phase of . .
. . Assignment | Commercial
planning | Station o
Cities (Group) contract deployment
(Item TV type
schedule schedule
1.2.3)
TV . Up to
Phase 1 stations Sao Paulo (SP) 12/29/2006 12/29/2007
TV Belo Horizonte, Brasilia, Rio de Janeiro, Salvador e Up to
Phase I | (i tions Fortaleza (G1) 1173022007 | UP 10 01/31/2010
TV Belém, Curitiba, Goidnia, Manaus, Porto Alegre e Up to
Phase 11 tions Recife (G2) 03/31/2008 | UP 10 05/31/2010
TV Campo Grande, Cuiaba, Jodo Pessoa, Maceid, Natal, Up to
Phase I | (i tions Sio Luis ¢ Teresina (G3) 07/31/2008 | UP t0 09/31/2010
TV Aracaju, Boa Vista, Florianopolis, Macapa, Palmas, Up to
Phase 1 stations Porto Velho, Rio Branco e Vitoria (G4) 11/30/2008 Up to 01/31/2011
vV . . . Up to
Phase 1 stations Other Cities with TV Stations (G5) 03/31/2009 Up to 05/31/2011
Relay | Cities of the Groups SP, G1, G2, G3, G4 (Capitals and Up to
Phase 2 stations Federal District) 04/30/2009 Up to 06/31/2011
Phases 2 and | Relay .. . . Up to
3 stations Other Cities with Relay Stations 04/30/2011 Up to 06/30/2013
4 The Brazilian Digital Television System (SBTVD) Forum

After the release of Presidential Decree 5,820, the role of private organizations in the development of DTT
was intensified, mainly because of the SBTVD Forum.

The Forum is a nonprofit entity, whose main objectives are supporting and fostering the development and
implementation of best practices to the Brazilian digital television broadcasting success. The most important
participants of broadcasting, reception-and-transmission-equipment-manufacturing, and software industries
are part of this Forum.

The Forum’s main tasks are: to identify and harmonize the system’s requirements; to define and manage the
technical specifications; to promote and coordinate technical cooperation among television broadcasters,
transmission-and-reception-equipment manufacturers, the software industry, and research-and-education
institutions; to propose solutions to matters related to intellectual property aspects of the Brazilian DTT
system; to propose and develop solutions to matters related to the development of human resources; and to
support and promote the Brazilian standard in the country and overseas.

Besides the private sector, federal government representatives also participate in the Forum. And such
participation is considered very important, since it allows those representatives to closely follow the
discussions taking place, while strengthening the relationship between forum members and public regulators.

4.1 Objectives

The Forum of Brazil’s Terrestrial Digital TV Broadcasting System was formally instated in December 2006.
The Forum’s mission is to help and encourage the installation or improvement of the digital sound and video
transmission and receiving system in Brazil, promoting standards and quality that meet the demands of the
users.
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The purpose of this Forum is to propose voluntary or mandatory technical norms, standards, and regulations
for Brazil’s terrestrial digital television broadcasting system, and, in addition, to promote representation,
relations, and integration with other national and international institutions.

4.2 Structure and Composition

There are three membership categories: Full Members, Effective Members, and Observers. The Full
Members, who have the right to vote and the obligation to pay annual dues, belong to the following sectors:

a) Broadcasting stations.

b) Manufacturers of receivers or transmitting equipment.

c) Software industry.

d) Teaching and research institutions that carry out activities directly involving Brazil’s digital TV
system.

Effective Members come from sectors that are different from those mentioned previously, but they must also
pay annual fees dues. The Observer Members are those who, when formally invited by the Council, accept to
enter the Forum, without any voting rights and without the obligation to pay annual fees dues.

The Deliberative Council is comprised of 13 councilor members elected by the General Assembly. The
Council shall be able to draw up general policies of action, strategies, and priorities, adopt the results of the
work, and refer them to the Development Committee of the Federal Government.

Figure 6: Brazilian digital TV Forum
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4.3 Modules Assignments

The Forum is comprised of four modules that address different aspects of the Digital TV implementation
task.

Market Module

The Market Module must identify the needs, wishes, and opportunities of the market, defining functional
requirements, time limits for availability, and costs, and coordinating the relationship between the various
sectors represented in the Forum.

This module checks conformity with the technical specifications and requirements that are drawn up and
analyzes and proposes solutions to issues related to planning the implementation of terrestrial digital
television.

Technical Module
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The Technical Module coordinates the efforts relative to the technical specifications of Brazil’s digital TV
system and research and development activities, identifies specification needs, and defines the availability of
technical solutions referring to the generation, distribution, and reception of the digital TV system, including
high definition, standard definition, mobility, portability, data services, interactivity, content protection, and
conditional access.

This module also coordinates the efforts to harmonize technical specifications with other national and
international institutions.

Intellectual Property Module

The Intellectual Property Module must coordinate efforts in the search of solutions regarding intellectual
property, drawing up policies and practices to be adopted among the members and proposing the legal advise
on these issues to the competent institutions.

This module also helps and monitors the negotiation of royalties linked to the incorporation of technologies
along with their holders and informs the council about the costs involved in the techniques being adopted or
incorporated.

Promotion Module

The Promotion Module coordinates efforts to promote, distribute, and disseminate Brazil’s system. This
module must promote seminars and courses; publish newspapers, bulletins, and other carriers of information.
The Promotion Module is also responsible for organizing the common activities of broadcasters and
industries aimed at increasing the awareness about the advantages of the Digital TV system.

4.4 Outline of the Technical Standards

Standardization activities, performed by the Technical Module, are divided among eight subgroups of
specialist volunteer members, which work in the sectors of the broadcasters, consumer electronics,
transmitters and software industries and universities. The working groups are organized as below.

Figure 7: Brazilian standardization structure
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The standards for the digital terrestrial television, showed in the Fig. 37, are listed below’
- ABNT NBR 15601:2007 — Transmission system

19 www.abnt.org.br/tvdigital/TVDIGITAL.html
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- ABNT NBR 15602:2007 — Video coding, audio coding and multiplexing

- ABNT NBR 15603:2007 — Multiplexing and service information (SI)

- ABNT NBR 15604:2007 — Receivers

- ABNT NBR 15605:2007 — Security issues (under approval)

- ABNT NBR 15606:2007 — Data coding and transmission specification (partial)
- ABNT NBR 15607:2007 — Interactive channel (partial)

- ABNT NBR 15608:2007 — Operational guidelines

- ABNT NBR 15609:2007 — Middleware test suit (internal working document)
- ABNT NBR 15610:2007 — Tests for receivers (internal working document).

5 Current Status of the DTTV deployment

On December 2™, 2007, the first official implementations of the Brazilian DTTV system began commercial
operations in the city of Sdo Paulo and, by mid-2008, there were already 10 commercial broadcasters
operating in this city. Although tests were already being conducted since May, 2007, the government chose
the December date as the official date of the system launch.

According to the schedule established by the government, all analog TV broadcasters must also be
transmitting digital until 2013. Furthermore, the switch-off of the analog systems is schedule to take place in
2016.However, in 2008, the actual deployment of DTTV transmissions in Brazil was moving ahead of the
schedule. Stimulated by the increasing interest in the new technology, many broadcasters have been
investing earlier than required by law and have been starting digital transmissions sooner than expected. The
accelerated implementation was also due to the tax-reduction incentives offered by the government, and to
the new applications made possible by the DTTV system, such as portable reception.

In the first six months after the official commercial launch, DTTV transmissions in Brazil is a reality in Sao
Paulo, Rio de Janeiro, Belo Horizonte and Goiania, and 10 other cities were scheduled to get digital
broadcasting yet in 2008. By the third quarter of this year, DTTV signals already covered over 21 million
people, and were expected to reach 30 major cities and state capitals by the end of 2009.

The robustness of DTTV signals, as well as the superior video and audio quality provided by the technology,
represents a big step forward in the technical quality on content access of lower income population. The
market penetration of television devices in Brazil and its close relationship with the general population are
clues to enable us to devise the huge market that DTTV will offer in the next few years.

5.1 DTTYV market in 2008

In the third quarter of 2008, there were already over 30 different DTTV receivers available in the market,
with functionalities and designs aimed to different economic segments and user preferences. Among those
models, there could be found portable reception devices (1-Seg), including portable TVs, computer USB
tuners and cell phones. For fixed reception, consumers could choose between standard definition and high
definition devices, although all broadcasters have been transmitting in high definition (1080i). There were
already over 50 h a week of original HDTV programming, and a growing demand from viewers.

Since the commercial start of DTTV in Brazil, consumers were able to see a significant fall in the prices of
reception devices, with the proliferation of additional manufacturers and models. As an example, by the third
quarter of 2008, portable one-seg receivers for computers could be found for prices around US$ 100, while
high-definition fixed-reception set-top devices could be found in the US$ 180 to US$ 300 price range. It was
not unusual to find special offers to lower income consumers that split the price of the receiver in up to 12
monthly instalments.

By that same time, the industry had already provided many solutions for the high-end DTTV market, such as
full-HD displays with integrated digital tuners. Many manufacturers offered displays with integrated
receivers, with sizes ranging from 32 to 52 inches, for a price to the consumer starting at around US$ 1.500.



Bomnpoc 11-2/2 75

Since the beginning of transmissions, market prices for DTTV receivers have been falling gradually, as the
market moves from the early adopters to the ordinary consumers. That expected movement has been
regarded by broadcasters and industry as proof of the successful introduction of DTTV. It’s a trend that is
expected to intensify with the beginning of transmissions in other cities. As of mid-2008, manufacturers have
been preparing for Christmas, when a surge in demand for reception devices is expected. The general
expectations are that the demand for DTTV receivers and integrated TVs will grow steadily over the
following years.

6 Conclusion

The opinion of the majority of the concerned entities is that the introduction of digital TV in Brazil has been
very successful. The better images and sound quality, the portable TV with in-band “one-seg” technology,
the future interactivity with the user and the digital convergence are the most evident benefits of the new
technology. Nonetheless, keeping terrestrial television a free and open service, providing ways for the social
inclusion of a growing number of citizens, as well as offering them an important mean of entertainment,
education and cultural integration, at local, regional, and national levels, are not less important objectives for
system that has been prepared to serve a vast country such as Brazil, both in territorial and demographic
senses.

One of the first steps on the transition process was the development of the Digital Television Channel Plan,
conducted by the National Telecommunications Agency (Agéncia Nacional de Telecomunicacdes - Anatel)
since 1999. At the end of the channel planning process, not later than 2013, it is expected that more than
6 100 digital channels have been assigned. In the full “simulcast” period, from 2013 to 2016, more than
12 200 analogue and digital channels are supposed to be in operation. This fact illustrates the magnitude of
the task that has been assigned to Anatel, and that has been so far successfully executed by the Agency.

An important cornerstone of the successful introduction of the digital terrestrial TV in Brazil was the
creation of the Brazilian Digital Television System Forum, or SBTVD Forum, in 2006. The Forum, whose
members are TV network operators, equipment manufacturers, the software industry, education and research
institutions, plus some other invited institutions and individuals, has had an important role in supporting and
fostering the development and implementation of digital television in the country. It is also responsible for
defining the best practices for the deployment of the system. By working close with the Japanese experts on
the ISDB-T standards, the Forum has created a vast knowledge base about the implementation of DTT, and
has contributed to the formation of a large number of professionals with competence on the subject.
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Annex 3
Case Study for the schedule of introduction of DTTV in France

1 Preamble

The Conseil Supérieur de I’audiovisuel (CSA), which is the French regulator for audiovisual, was
established by Decree No. 89-518 of 26 July 1989 on the organization and functioning of CSA (www.csa.fr).
CSA issues licences for private TV and radio broadcasting over terrestrial radio relay, and agreements are
established for such licences. Television and radio broadcasting over frequencies that are not assigned by
CSA (cable, satellite, ADSL, Internet, telephone, etc.) also comes under CSA’s responsibility (agreement or
declaration).

With responsibility for the procedures for deploying digital television over all French territory in fixed
terrestrial (DTT) and mobile terrestrial (PMT) form, CSA has established a detailed schedule in order to
ensure that the deployment of digital terrestrial television (DTT) is completed by 30 November 2011 for all
French people in accordance with the legislation in force. That legislation deals with around 13 000
frequencies assigned to around 4 000 transmitters.

Note: French territory includes entities in Regions 1, 2 and 3 as defined by the ITU-R Radio Regulations
(international treaty).

2 Schedule for digital terrestrial television (DTTV)
31 March 2005: Commencement of deployment of DTTV (17 sites).

10 May 2006: 50% of the population of Metropolitan France are covered by DTTV. Adoption of a list of
new stations licensed for 31 March 2007, i.e. 115 sites before the end of 2007, which should result in 66%
coverage of Metropolitan France by October 2006 and 70% in March 2007, with an objective of 85% by the
end of 2007.

4 January 2007: Programme adopted by CSA for 2007 for the opening of 37 new zones that should allow
80-85% of the population to be covered by the end of 2007.

22 July 2007: CSA establishes the conditions governing the introduction and deployment of DTTV
(DVB-T).

11 December 2007: Consultation of the different players potentially involved in DTTV further to Law
2007-309 of 5 March 2007 on the modernization of audiovisual broadcasting and television of the future.

15 April 2008: Contribution by CSA for the establishment of a national plan for discontinuing analogue
broadcasting and changing over to all-digital. Further to the consultation of potential DTTV players launched
on 11/12/07, CSA received 80 contributions. Based on those contributions and its own studies, CSA adopted
an opinion which it transmitted to the Prime Minister. In summary, discontinuation of analogue TV must
take place gradually based on geographical zones, with the guarantee of continuity of service without
programme loss for TV viewers.

July 2008

- 23.2% of homes are equipped with HDTV (high resolution image transmitted by ad hoc equipment:
HD-DTTV/MPEG-4 adapter, Blu-Ray reader, etc.); studies foresee extensive spread, with 51% in
2010 and 93.2% in 2017. CSA has authorized three HD channels at the end of 2007 and two HD
channels in 2008. Industrialists have decided to ensure the widespread use of the MPEG-4 standard
as from the end of 2012.

- 22 July 2008: Programme for the extension of DTTV in 2009; first phase: 71 new DTTV zones for
the summer of 2009 at the latest. By the end of 2009, around 92% of the population of Metropolitan
France should have DTTV coverage.
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October 2008

- On 1 October, CSA posted DTTV coverage interactive digital maps on its website to allow TV
viewers to visualize the coverage of each DTTV channel. Those maps will be updated regularly
with the bringing into service of new transmitters.

- Under Articles 99 and 105 of Law 2007.309 of 5 March 2007 on the modernization of audiovisual,
the Digital TV Observatory (OTVnu) was set up by the government at the end of 2007 under the
auspices of CSA to measure the level of TV equipment in French homes. The Observatory
published its first results on 2 October. At the end of the first quarter of 2008 and based on 25 284
000 homes equipped with TV sets, regarding the deployment of digital TV (DTTV, satellite, ADSL,
cable): 58.7% of homes have at least one digital access, 30% of those homes are entirely digital and
53.7% possess at least two TV sets; 8 million homes, or 31.7%, have at least a DTTV adapter. The
percentage of the population with digital TV coverage as at 31 March 2008 was 83.3%. In addition,
with regard to analogue TV reception: 70.1% have digital access on at least one of their sets and
29.1% receive analogue TV only. In summary:

Digital access: 31.7% wireless access with DTTV adapter (8 million), 14.6% digital satellite through
subscription (3.69 million), 13.2% ADSL (3.35 million), 6% digital cable through subscription (1.5 million).
Free digital satellite is not covered by this study, but it is estimated that 500 000 households use this means
of reception.

Digital and analogue access: 31.7% DTTV (8 million), 33.8% other digital access (8.54 million), 29.1%
analogue terrestrial wireless access (7.35 million), 8.5% analogue cable (2.15 million). It is estimated that 1.5
million households receive analogue TV free via satellite.

- Action No. 20 of the plan FRANCE NUMERIQUE 2012 (www.francenumerique2012.fr)
recommends that resources be made available for the new TV services. This means setting France
the objective, by 30 November 2011, of 13 multiplexes: 11 for DTTV (simple or high definition)
with a coverage of 95% of the population, and 2 for PMT with a coverage of 70% of the population.

25 November 2008: DTTV extension continues with the opening of 77 new transmitters on dates set between
30 November and 19 December 2008. The 77 new zones will add to the 55 localities already brought into
service in 2008, thus by the end of 2008 nearly 53 million people, or almost 87% of the population of
Metropolitan France, will have DTTV coverage.

8 December 2008: CSA opinion on the future schedule for the changeover to all-digital.

More up to date information could be found via trev_2009-Q4 Spectrum Brugger.pdf (reference
Section 2.1)

3 Schedule for terrestrial mobile television (PMT)

The first tests for the different terrestrial PMT standards commenced in 2005, followed by testing of the
chosen DVB-H standard in 2006 and 2007, that testing is continuing.

17 January 2007: Public consultation by CVSA regarding arrangements for the launch of PMT.
14 June 2007: Analysis by CSA of the 47 contributions received following the consultation of 17/1/07.

6 November 2007: Pursuant to Article 30-1 of the law of 30/9/86, CSA launched a call for candidacies for
PMT (with possible interactivity) with national coverage for a multiplex of 16 channels with 3 reserved for
the public service.

1 April 2008: Issue of call for candidacies for the PMT interactive services further to the consultation
of 6/11/07.

27 May 2008: From the 36 receivable files submitted further to the consultation of 6/11/07, CSA retained
13 candidates for PMT.

28 July 2008: CSA foresees the commercial launch of PMT in the first quarter of 2009.
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6 November 2008: Analysis of the 15 contributions received for interactive PMT. The resources foreseen
comprise six blocks of 20 kbits/s for the services under Article 30-7 of Law 86-1067: access for electronic
communication to the public allowing simultaneous reception by an entire segment of the public (ESG,
traffic, weather, etc.). In addition, for the data associated with the programme (Push, VoD, Music, etc.),
10 kbits/s, modifiable as required, are planned.

NOTE: The Council of Europe set up the European Audiovisual Observatory in 1992 (www.obs.coe.int).
In its communication of 15/10/08, the Observatory estimated that in 2008 a total of 6 500 TV channels are
available in the 27 countries of the EU and 2 candidate countries (Croatia and Turkey). The Observatory's
MAVISE database set up in 2007 at the initiative of the European Commission through its Directorate
General Communication (mavise.ubs.coe.int) contained, as at 15/10/08: 4 663 listed channels, of which 381
are national terrestrial (analogue or digital), 2 473 use cable, satellite and IPTV, and 1 809 are regional or
local. MAVISE, to which access is free, is continuously updated and in December 2008 contained 5 157 TV
channels, 4 000 TV companies, and channel offers from over 150 packages. It may be noted that the
Observatory's PERSKY database contains the directory of TV channels in Europe.



http://www.obs.coe.int/
http://mavise.ubs.coe.int/

Bomnpoc 11-2/2 79

Annex 4

EBU HDTYV Receiver Requirements
EBU Tech 3333

EBU Committee First Issued Revised Re-issued

DMC 2009
Keywords: HDTV Receiver, Set-top-box, Functional Requirements

1 Scope

This document represents the minimum HDTV receiver requirements of EBU members (the broadcasting
organisations) and has been discussed in detail with DIGITALEUROPE (EICTA) representatives. Media
industries developing stand-alone receiver (set-top boxes - STB or integrated receiver decoders - IRDs) or
receivers with integrated digital televisions (iDTVs) are encouraged to comply with this set of requirements
in order to allow interoperability between EBU Members’ broadcasts and the receiver device.

Note 1: EBU Members may require additions or changes to these requirements to meet particular national
demands (e.g. language).

Note 2: The sections on Audio of this document received substantial contribution from EBU project P/Loud
and D/MAE; the sections on LAN/Networking and CE-HTML have been provided in cooperation with the
EBU project D/CH.

2 Normative references

The technical requirements or specifications contained in this document refer to standards developed by
standard-settings organisations such as DVB; ETSI; DIGITALEUROPE, MPEG; ISO; CEI and CEN. In
particular:

- EBU Tech 3299 EBU Tech 3325

- ETSI TS 101 154 v1.9.1 ETSI EN 300 421 v1.1.2 (DVB-S)

- ETSITS 102 323 v1.3.1 ETSITS 102 366 v1.2.1

— ETSI EN 300 429 v1.2.1 (DVB-C) ETSI EN 300 744 v1.6.1 (DVB-T)
- ETSI EN 300 468 v1.10.1 ETSI EN 302 755 v1.1.1 (DVB-T2)
- ETSI EN 300 743 v1.3.1 (DVB subtitling) ISO/IEC 14496-3
- ETSI EN 302 307 v1.1.2 (DVB-S2) ISO/IEC 14496-10 (2005)
— ETSITR 101 211 v1.8.1 ITU-R Rec. BT 601

— ETSITS 102 114 v1.2.1 ITU-R BS.775

- IEC62216-1 IEC 60169-24

- ITU-R Rec. BT 709 Dolby Technical Bulletin Number 11

— IEC 60169-2 DLNA Guidelines 1.5

— CEA-861-D HDMI 1.3a

- DVB TM-GBS0275

3 Informative references

HDready (1080p) DIGITALEUROPE HDTV (1080p) www.digitaleurope.org
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www.swisstxt.ch >Download > Multimedia Solutions >Teletext - recommendations for the minimum
functions of teletext decoders

4 Video

4.1 Image formats

The following image sampling structures shall be supported (see TS 101 154 V1.9.1, which defines further
formats beyond those listed here).

- 1920 x 1080, interlaced, 25 frame/s (50 fields)
- 1920 x 1080, progressive, 25 frame/s

- 1440 x 1080, interlaced, 25 frame/s (50 fields)
- 1440 x 1080, progressive, 25 frame/s

- 1280 x 1080, interlaced, 25 frame/s (50 fields)
- 1280 x 1080, progressive, 25 frame/s

- 1280 x 720, progressive, 50 frame/s

- 1280 x 720, progressive, 25 frame/s (carried as 720p/50 with pic_struct=7) (frame doubling). (See
ISO/IEC 14496-10).

Note: receiver supporting IP streaming (e.g. Hybrid Receiver), should support native 720p/25.
- 960 x 720, progressive, 50 frame/s

- 720 x 576, interlaced, 25 frame/s (50 fields)

- 704 x 576, interlaced, 25 frame/s (50 fields)

- 544 x 576, interlaced, 25 frame/s (50 fields)

- 480 x 576, interlaced, 25 frame/s (50 fields)

The following Profiles shall be supported:

- MPEG-2: MP@ML;

- MPEG-4 - H.264/AVC: MP@L3, MP@L4.0; HP@L4.0

The receiver shall be able to decode the SVC baseline layer (see TS 101 154 v1.9.1) 1080p/50 & SVC (**):
The receiver shall not crash when 1080p/50 is received either as H.264/AVC or SVC. The receiver shall not
crash when any other image format with SVC is received. *

Note*: It is expected that new compression/sampling formats or elementary streams with the same coding
format and higher levels, such as 1080p/50, will be broadcasted in the future. Current receivers should be
designed such that they exploit available information from (P)SI and elementary streams in a way that they
safely detect such situations and behave in a stable way in the presence of such signals, e.g. by presenting
information to the user through the GUL

Note**: DVB TM-AVC has approved the addition of HP@L4.2 and SVC (includes the 1920x1080p/50-60
image format) to TS 101 154 V1.9.1.
4.2 Random Access Points

Receivers must support random access points of maximum 5 seconds (see ETSI TS 101 154).

4.3 Overscan
An IDTV receiver shall utilize the appropriate overscan flag as defined by ISO/IEC 14496-10 (2005).
A STB receiver shall convey the flag to the display through the AVI infoframe (HDMI).

Note: see EBU Tech 3325 as background information on overscan.
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4.4 Scaling between HD and SD

SD to HD up-scaling shall use the centre 702x576 pixels unless this would cause misalignment of SD video
and graphics.

HD to SD down-scaling shall use the whole HD image to the centre 702x576 SD image format.

4.5 Video Display Characteristics

4.5.1  Frame Cropping information

Shall only be used to crop 1088 to 1080 lines. If there is no crop information the receiver shall discard the
bottom 8 lines of a frame.

4.5.2 Format switching

The receiver shall not crash and must continue operation after format switching (event-based and channel-
hopping). Disturbance/distortions to the image should be minimal (e.g. freeze or black frame duration <=
RAP, depending on GOP length).

4.5.3  Output format

The default output resolution is HD resolution (either 720p/50 or 1080i/25).
A mode shall be available that allows the output to follow the input format.
It shall be possible to manually switch between 720p/50 and 1080i/25.

Enhanced receivers may also allow switching the output to 1080p/50.

4.54  Active Format Descriptor (AFD)

(See EN 2216-1, chapter 6.4.3). It is recommended that receivers with HDMI output provide at least one of
the following methods of processing aspect ratio and AFD information for video output on HDMI:

. Provide a reformatting function for the video to match the aspect ratio of the display based on AFD,
aspect ratio and user preference as per section 6.4.3.5, EN 2216-1 for 16:9 displays) of the E-Book.

Support for scaling to 4:3 aspect ratio for HDMI is optional (since consumer HD displays are 16:9).
Aspect ratio signalling in the HDMI AVI Infoframe bits RO - R3, M0, M1 (see CEA-861) shall be
set in accordance with the properties of the video on the output.

. Pass the video to the HDMI output unprocessed with respect to AFD and aspect ratio scaling, and
pass AFD and aspect-ratio signalling in the video to the HDMI output as part of the AVI Infoframe
bits RO - R3, MO, M1 (see CEA-861).

Note: HD broadcasts are always in 16:9 aspect ratio.
4.5.5 Colorimetry

A receiver shall signal the appropriate colour space to the display via the HDMI AVI Infoframe. The default
colour space shall comply with ITU-R Rec. BT 709-5.

When converting SD to HD, a receiver should apply a colour transformation from ITU-R BT. 601
colourspace to ITU-R BT.709-5 colourspace. The colourspace shall be signalled via the HDMI interface.

4.6 Decoding compliance

4.6.1 Minimum bit-rate (e.g. static pictures)

The receiver shall respect MPEG timing models in ES buffer occupancy. The minimum bit-rate is defined by
the shortest syntax according to ISO/IEC 14496-10 for a uniform sequence with maximum redundancy.
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5. Audio

HD IRD shall fulfil the minimum decoding requirements for standard definition (SD) according to ETSI TS
101 154. For audio, the HD receiver shall provide at least one stereo decoder MPEG-1 Level 2. The receiver
should support audio bitrates of up to 192 kbit/s per single audio channel and up to 384 kbit/s for two-
channel stereo. In the case of transmitted stereo, the HD receiver shall support linear PCM at the digital
output interface. In the case of a transmitted 5.1 audio signal, the HD receiver shall provide a downmix of
the multichannel audio signal. The HD receiver shall provide support for 5-channel plus LFE (Low
Frequency Effects), i.e. 5.1-channel surround sound corresponding to the loudspeaker layout described in
ITU-R BS.775. In the case of simulcast, i.e. transmitted stereo and 5.1 audio signal, the HD receiver shall
provide the transmitted stereo at its analogue and digital stereo output interface.

In this document the following notation is used:
- System A: Dolby Digital Plus or E-AC-3 (DD+) transcoded to Dolby Digital or AC-3 (DD)
- System B: HE AAC transcoded to DD or DTS

The audio may be carried by System A and/or by System B, as determined for the relevant
network.

- Both System A and System B shall be supported for networks where there is no mandatory
operator acceptance of IRDs.

- Either System A or System B may be required for networks where an operator is in charge of
specifying the functionality of the IRDs and ensuring that the minimum requirements are met.

In addition to these requirements for mono/stereo output, HD IRD shall provide outputs for multichannel
audio, as in Table 1 below:

TABLE 1: Audio Requirements for System A and System B

Status Comment

DD streams at all bitrates and fs=48 kHz according to ETSI TS 102 366 v1.2.1
Mandatory

Decoding

DD+ from 32 kbit/s to 3024 kbit/s and fs=48 kHz= according to ETSI TS 102 366 v1.2.1. Other samples
rates may be required by local specifications

Mandatory

Transcoding

DD+ to DD according to ETSI TS 102 366 v1.2.1
Mandatory At fixed rate of 640 kbit/s

Metadata

A complete set of Dolby metadata

Mandatory The HD IRD shall use metadata, where provided by the broadcaster, to control for example the
stereo down-mix from multi-channel audio, and shall use it, or pass it through, when providing bitstream
output of Dolby Digital.

Examples of metadata parameters of use are down-mix coefficients, “dialnorm”, compression modes, etc.
Pass-through of native DD and DD+ bitstreams

Mandatory In order to guarantee compatibility with legacy multichannel audio receivers, the following
mechanism should be implemented. If an HDMI sink device indicates in its E-EDID structure that Dolby
Digital decoding is supported, but Dolby Digital Plus decoding is not supported, the IRD shall transcode
Dolby Digital Plus streams to Dolby Digital prior to HDMI transmission.
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System A

HDMI Audio output

DD+ transcoded to DD according to ETSI TS 102 366 v1.2.1
Mandatory Fixed bit-rate of 640 kbit/s

PCM stereo from the decoded or downmixed bitstream

Mandatory When an HDMI Sink device indicates in its E-EDID structure that it only supports Basic Audio
(i.e. two-channel L-PCM from the original stereo signal or from a stereo down-mix from the multi-channel
signal), then the HDMI output will provide Basic Audio. This feature would then take precedence over the
requirement of DD, DD+ and HE AAC multi-channel in the table above whenever the Sink device indicates
that only Basic Audio is supported. The volume control settings of the HD IRD shall not influence the audio
playback level on this interface.

PCM MCA from the decoded bitstream

Optional The volume control settings of the HD IRD shall not influence the audio playback level on this
interface.

Pass-through of DTS bitstream

Not applicable

DD+ transcoded to DD according to ETSI TS 102 366 v1.2.1
Mandatory Fixed bit-rate of 640 kbit/s

PCM stereo from the decoded or downmixed bitstream

Mandatory The volume control settings of the HD IRD shall not influence the audio playback level on this
interface.

Pass-through of DD bitstream
Mandatory

S/PDIF

Audio output

Pass-through of DTS bitstream
Not applicable

Status Comment

HE AAC Level 2 (mono, stereo) at fs=48 kHz according to ISO/IEC 14496- 3 and as constrained by ETSI
TS 101 154 v1.8.1

Mandatory
System B
Decoding

HE AAC Level 4 (MCA up to 5.1) at fs=48 kHz according to ISO/IEC 14496-3 and as constrained by ETSI
TS 101 154 v1.8.1

Mandatory
Transcoding

HE AAC Level 4 (MCA up to 5.1) at fs=48 kHz according to ISO/IEC 14496-3 and as constrained by ETSI
TS 101 154 to DD according to ETSI TS 102 366 v1.2.1 or DTS according to ETSI TS 102 114 v1.2.1.

Mandatory If DD, at fixed rate of 640 kbit/s. In the case of DTS, fixed bit-rate of 1509 kbit/s
Dynamic Range Compression parameters according to ISO/IEC 14496-3 and “Transmission of MPEG -4
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Ancillary Data” as specified in Annex C of ETSI TS 101 154 v.1.8.1
Programme Reference Level according to ISO/IEC 14496- 3 etadata

Mixdown parameters according to ISO/IEC 14496- 3 and “Transmission of MPEG -4 Ancillary Data” as
specified in Annex C of ETSI TS 101 154 v.1.8.1

Pass-through of native HE AAC bitstreams
Optional

MCA HE AAC bitstream transcoded to DD according to ETSI TS 102 366 v1.2.1 or DTS according to ETSI
TS 102 114 v1.2.1.

Mandatory For DD, a fixed bit rate of 640 kbit/s. For DTS, a fixed bit-rate of 1509 kbit/s.

If an HDMI sink device indicates in its E-EDID structure that DD or DTS is supported, but HE AAC
decoding is not supported, the IRD shall transcode HE AAC streams to DD or DTS prior to HDMI
transmission.

PCM stereo from the decoded or downmixed tstream

Mandatory When an HDMI Sink device indicates in its E-EDID structure that it only supports Basic Audio
(i.e. two-channel L-PCM from the original stereo signal or from a stereo down-mix from the multi-channel
signal), then the HDMI output will provide Basic Audio. This feature would then take precedence over the
requirement of DD, DD+, HE AAC multi-channel and DTS in the table above whenever the Sink device
indicates that only Basic Audio is supported.

The volume control settings of the HD IRD shall not influence the audio playback level on this interface.
PCM MCA from the decoded bitstream

Optional The volume control settings of the HD IRD shall not influence the audio playback level on this
interface.

HDMI Audio output

Pass-through of DTS bitstream

Optional

S/PDIF

Audio

PCM stereo from the decoded or downmixed bitstream

Mandatory The volume control settings of the HD IRD shall not influence the audio playback level on this
interface.

Status Comment

MCA HE AAC bitstream transcoded to DD or DTS

Mandatory For DD, a fixed bit rate of 640 kbit/s. For DTS, a fixed bit-rate of 1509 kbit/s
Pass-through of DTS bitstream

Optional

Audio Stream Mixing

Optional

Audio Description

Mandatory

Mandatory only for Broadcast-Mix according to DVB EN 300 468 v1.10.1 (supplementary audio descriptor).
The receiver should provide a separate audio output (headphone socket preferred) which is switchable to
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audio= description and which is separately adjustable (if headphone). According to the needs of the users,
the receiver mix audio description shall be available at the digital output interface. The receiver mix audio
description is described in TS 101 154 V1.9.1 Annex E. An alternative is provided by the DD+ stream
mixing, which is implemented as part of DD+

Adjustment of video/ audio delay

Mandatory The HD IRD shall support the possibility to adjust the audio-delay on the S/PDIF output (if
available) from 0 to 250 ms and it should be adjustable in 10 ms steps.

Audio handling when changing service or audio format

Mandatory The HD IRD should gracefully handle change of service or audio format at the audio outputs
without significant disturbances to the end user. The HD IRD shall not store volume control settings for
individual TV or Radio channels independently.

Internal digital audio reference level

Mandatory The HD IRD shall have an internal digital audio reference level equivalent to the Dolby dialogue
normalization reference level of —31 dBFS (equivalent to —20 dBFS Leq for the analogue outputs). The HD
IRD shall adjust the output level of all audio decoders to match the internal reference level so that perceived
programme loudness is consistent for all audio-coding schemes. For HD IRD featuring DD and DD+, this
should be consistent with Dolby Technical Bulletin 11: Requirement Updates for DD and DD+ in DVB
Products. HD IRD featuring DD or DD+ decoding shall include the PCM Level Control feature described
therein.

For example, for MPEG -1 Layer 2 audio streams that have an average loudness of about -20 dBLeq, the
IRD shall apply an attenuation of 11 dB for the digital output to match the internal reference level. For
information HE AAC has a reference level of -31.75 dBFS. It shall be possible to change the applied gain
reduction for the

MPEG Layer 2 audio according to future loudness standardization by means of a downloadable software
update.

Lip Sync

Mandatory HD IRDs shall not introduce a differential delay of more than S5ms between audio and video. An
IRD shall support HDMI v1.3 including “Auto-LipSync”. The receiver/player should delay the audio on the
analogue output (intended for amplifiers) and S/PDIF output by the corresponding amount of time, which is
needed to compensate for the different decoding delay of audio and video. Section “Adjusment of
video/audio delay” specifies the accuracy required. This delay shall not be applied to audio conveyed
through HDMI (even if the audio is decoded and mixed down to stereo PCM).

Miscell-aneous Require-ments
Radio Services

Mandatory Support of the codecs mentioned above.

6 ST and PSI

6.1 Multiple video compression

The receiver shall present the H.264/AVC video if there is a choice between AVC and MPEG-2 in the PMT.

6.2 Logical channel number

The receiver shall interpret the HD simulcast and logical channel number descriptors according to IEC62216
(2009 version). The decision to interpret the presence of a HD_Simulcast LCN as a substitution depends on
quality reception condition and is made only at the scanning step. LCN conflicts shall be handled gracefully
by the receiver.
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6.3 HD_simulcast LCN

The receiver should ensure that the quality of the HD service is good enough (e.g. BER after viterbi is quasi
error free e.g. 10-7) before taking a switch.

6.4 Linkage descriptor

Receivers shall interpret linkage descriptors with link types of service replacement service (in the SDT) as
described in DIGITALEUROPE’s draft ‘E-book’ (rev end 2008) and event simulcast (in the EIT) as
described in document EN 300 468 V1.10.1. This specification is currently under finalisation.

Note on event simulcast: broadcasters must ensure that the SD- and HD-events are temporally aligned.

6.5 Service type (content)
Use of 0x0A, 0x16, 0x19, 0x03, 0x0c*, 0x01, 0x02 service types.
Note: platform dependent

6.6 DVB FTA_Content_Management_Descriptor
If the descriptor is available it shall be supported according to the EN 300 468 V1.10.1 and the parameters

settings as defined in this document. In the case of absence no restrictions shall apply. Further information
can be found in section 9.7.
6.7 EPG

Receivers shall support EIT p/f and schedule, carried in EIT actual and EIT other tables, and shall expose the
information to the viewer. Recorders should support CRIDs (TV-Anytime - see document ETSI TS 102 323
v1.3.1, chapter 12) and use them to provide advanced recording functionalities such as series linking, trailer
recording and conflict resolution.

6.8 Dynamic switching PMT

Dynamic switching PMT shall be supported. The maximum switching time should not be longer as a
manually initiated channel change.

6.9 Dynamic changes of service_names in SDT

Dynamic changes of service_names in SDT shall be supported.

6.10 Service_move_descriptor

Depending on service changings within one platform (i.e. DVB-C) the service_move_descriptor shall be
supported.

6.11 Event_id

The receiver shall support automatic PVR recordings by using the EIT actual as trigger (see also 7.7.2).

Note: This functionality requires that the EIT transitions be timely aligned to the event boundaries.

7 Access Services

Receivers shall not simultaneously interpret txt-subtitles and DVB subtitles. The receiver shall give priority
to DVB Subtitles.

7.1 DVB Subtitles

DVB-subtitling to EN 300 743 V1.3.1 is mandatory. Different languages shall be selectable. The default is
the preferred language at installation. It is mandatory to be able to select or deselect subtitles and for this
choice to be maintained across channel changes.
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7.2 HD-DVB Subtitles

Mandatory (EN 300 743 V1.3.1). Different languages shall be selectable. Default is preferred language
selected at installation. It is mandatory to be able to select or deselect subtitles and for this choice to be
maintained across channel changes.

7.3 Clean Audio
Shall be compliant with TS 101 154 V1.9.1 (draft).

7.4 Teletext Subtitles

Mandatory (Teletext-Subtitle EN 300472, internal decoder), and the STB shall render the graphics.
Note: There is no teletext via HDMI.

7.5 RDS/Radio/Radio text plus
Optional DVB TM-GBS0275.

7.6 Hard of Hearing

The receiver shall detect ‘normal’ DVB Subtitles (component type=0x14) and Teletext subtitles
(component_type=0x02) and when labelled as ‘hard of hearing” with component type=0x24 for DVB
Subtitles or teletext type=0x05 for teletext subtitles. This shall be accessed as a user choice in the subtitling
menu. If ‘hard of hearing’ content is available in both DVB Subtitling and Teletext, only the DVB Subtitling
shall be displayed. In case of ‘hard of hearing’ subtitling mode is selected and no ‘hard of hearing’ pages are
received, the receiver shall use ‘normal’ subtitling from the same selected language. In case of ‘normal’
subtitling mode is selected and no ‘normal’ pages are received, the receiver shall use ‘hard of hearing’
subtitling from the same selected language.

7.7 Control of recording devices

7.7.1  Sourceis HDTV Set Top Box

The Set top box should toggle the SCART pin 8 to signal an external recorder when to start and stop
recording an event. It shall be possible to have a choice between a time based recording or a recording based
on the value of the event_id.

7.7.2 HDTV PVRs

It shall be possible to have a choice between a time based recording or a recording based on the value of the
event id.

8 VBI

8.1 Teletext Services
Mandatory: V1.5. Recommended V2.5.

Recommendation: HD appropriate graphics-generator, decoder memory capacity for a minimum of
10 Teletext pages. The Memory should in all cases store the (4) TOP or FLOF (as appropriate) “colour-
linked” pages. If the service does not carry one of these page access methods the previous, the next, the next
"nn0" (e.g. page number 240, if currently showing 234) and the next "n00" (e.g. page number 300, if
currently showing 234) page number. Teletext should be re-inserted into the baseband video signals on the
SCART interface of the STB.

8.2 Wide Screen Signalling (WSS)

Mandatory on all analogue outputs on a STB. The information for the AFD needs to be transformed into
WSS for the analogue output on SCART.



88 Bomnpoc 11-2/2

Note: This requires that broadcaster AFD does not preclude the translation into WSS

8.3 Signalling over SCART
VCR (2nd SCART).
If there is a second SCART, only DVB and teletext subtitling shall be presented, and not OSD.

9 Content Management

9.1 Common Interface (CI)

Mandatory for STB size receiver and IDTV with screen-size bigger than 30 cm diagonal, optional two CI
slots. Optional for small receivers such as USB-sticks or plug-in PC cards. Not required if CI+ implemented.
9.2 CI+

Recommended one CI+ slot, optional two CI+ slots.

9.3 Analogue HDTV/SDTYV component output

If Y Pb Pr outputs are available then the receiver shall support the DVB
FTA_Content Management Descriptor information as specified in section 9.7.

9.4 HDCP on HDMI

Shall be controlled by the DVB FTA Content Management Descriptor information as specified in
section 9.7.

9.5 HDCP switchable (via menu in STB)

It shall be possible to enable and disable HDCP for content with no usage restrictions through a user set-up
menu. See section 9.7.

9.6 USB, LAN access to audio/video data

Shall be controlled by the DVB FTA Content Management Descriptor information as specified in
section 9.7.

9.7 FTA content management according to signalling by FTA content management descriptor

For SDTV broadcasts no restrictions shall apply.

Note: This section follows the principles of ETSI EN 300 468 V1.10.1; however further definitions are made
for the management of HD content.

The FTA content management descriptor provides a means of defining the content management policy for an
item of content delivered as part of a free-to-air (FTA) DVB Service.

9.7.1  Semantics for the FTA content management descriptor

The content management descriptor is defined in EN 300 468 V1.10.1 Section 6.2.18.

9.7.2  Fundamental requirements for HD content management

The interpretation on how to apply the functionalities of the content management descriptor is currently
under discussion. This document will be updated in due time.

10 System Software Update

DVB-SSU Simple profile mandatory (enhanced profile is strongly recommended). Default settings for
automatic SW update: active in both stand-by and operate mode. The receiver should support data rates from
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at least 10 kbit/s*. User shall be able to disable/shift/cancel. The receiver should allow for an alternative
software update (e.g. via USB).

*Note: This data rate is used in the French markets, however users should be aware that this low data rate
will require longer down-load times. Consequently higher date rates should be applied in broadcasting and
should be supported by the receivers.

Informative note: typical data rates are in the area of 50 kbit/s to 150 kbit/s.

11 API

The receiver should be able to support the different API (e.g. MHP, MHEG, CE-HTML, etc.) from their
hardware structure in markets where these services are available. See also appendix A.

12 RF & Channel

12.1 DVB-S
Tuner/demodulator characteristics in accordance with ETSI EN 300 421 v1.1.2. The receiver shall support

symbol rates on the incoming carrier in the range 7.5 Mbaud to 30 Mbaud. The receiver shall accept input
signals with a level in the range -25 to -60 dBm.
12.2 DVB-S2

RF/IF characteristics as in ETSI EN 302 307 v1.1.2.

12.3 DVB-C

Tuner/demodulator characteristics in accordance with ETSI EN 300 429 1.2.1. RF frequency range from 110
— 862 MHz. National demands may require an extended frequency range.

Receiver performance: Return loss > 7 dB, Noise figure < 10 dB.

The bit error rate before Reed Solomon decoding is used as the quality criterion. The receiver shall have a
BER performance better than- 10-4 for the C/N ratios specified below for all specified input levels:

QAM: C/N:
256 -32.5dB
128 -29.5 dB
64 - 26.5 dB
16 - 20.5 dB

12.4 DVB-T

Tuner/demodulator characteristics in accordance with EN 300 744 v1.6.1. Receiver performance as in ETSI
EN 62216-1 - E-book 2008 update. DVB-T additions are referenced in the relevant E-book sections.

12.4.1 VHF/UHF S Band, 230 — 470 MHz.
Optional. (ref. E-Book 12.2)

12.4.2 C/N performance

The values given in EN 300 744 v1.6.1, (Annex Al, Table 1; reproduced here for convenience) should
perform in the same way or better.

Table 2: Required C/N for non-hierarchical transmission to achieve a BER = 2x10-4 after the Viterbi
decoder C/N performance (dB)

Modulation Code rate Gaussian channel Ricean channel
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QPSK 2 3.5 4.1
QPSK 2/3 5.3 6.1
QPSK % 6.3 7.2
QPSK 5/6 7.3 8.5
QPSK 7/8 7.99.2
16-QAM 2 9.3 9.8
16-QAM 2/3 11.4 12.1
16-QAM % 12.6 13.4
16-QAM 5/6 13.8 14.8
16-QAM 7/8 14.4 15.7
64-QAM 2 13.8 14.3
64-QAM 2/3 16.7 17.3
64-QAM 3/418.2 18.9
64-QAM 5/6 19.4 20.4
64-QAM 7/820.2 21.3
12.4.3 Noise Figure
Better than 7 dB. (ref E-Book 12.7.3).

12.5 DVB-T2

Work in progress (16/12/2008). Tuner/demodulator characteristics in accordance with ETSI EN 302 755
1.1.1.

13 Connectors and Interfacing

13.1 DVB-T and DVB-T2
IEC 60169-2, 75 Ohm antenna socket.

Mandatory: inline power supply for antenna, DC 5V, 30mA (these are recommended values).

13.2 DVB-C
IEC 60169-2, 75 Ohm antenna socket.

13.3 DVB-S/S2
IEC 60169-24, 75 Ohm antenna socket.

13.4 Connectors for iDTV

Mandatory: S/PDIF (either optical or electrical), HDMI input, Common Interface.

Recommended: Ethernet port.

Optional: headphone audio output (i.e. audio description), SCART input (RGB/CVBS), SCART output.

13.5 Connectors for STB

Mandatory: S/PDIF (either optical or electrical), HDMI output, Common Interface, SCART output
(RGB/CVBS), SCART input-output for VCR and loop-through to the SCART output.
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Recommended: Ethernet port.

Optional: Y Pb Pr, RF loop-through for DVB-C, DVB-T and DVB-T2, headphone audio output (i.e. audio
description).

13.6 Remote control

A remote control is mandatory.

13.7 HDMI

13.7.1 Video

Receivers shall provide an output of signals in YCbCr 4:2:2 format and the coding range as specified in ITU-
R BT.601 (SDTV) and ITU-R BT.709-5 (HDTV) with a resolution of at least 8 bit. The appropriate colour
space needs to be signalled to the display. The HDMI AVI Info frame (CEA-861-D Table 7) shall be
supported.

13.7.2 Audio
The receiver shall support multichannel PCM and bitstream outputs over HDMI.

13.8 HDMI control data

CEC shall support, as a minimum, system audio, stand-by, and one-touch play.

13.9 USB connector
Optional. It shall follow the FTA-descriptor specified in this document.

13.10 Removable Media (USB-Connector)
Optional (It shall follow the DVB_FTA_descriptor as specified in this document).

13.11 LAN-Access (Fast Ethernet, Wireless LAN or Powerline)

Access to a private local area network is optional. An integrated wired or wireless IP-based Interface shall be
compliant to Fast Ethernet (IEEE 802.3u) and/or WLAN (802.11g and better). Wirelesses interface support
should be WiFi certified. A Powerline interface should support HomePlug-AV including band-stop filtering
to minimize RF-interference with radio-services and wireless transmitters in the home.

13.12 Home Networking

Access to Home Networking is optional. The following describes the receiver behaviour when Home
Networking is supported:

For the integration in a Home Network (HN), the receiver shall support home networking compliant to
DLNA Guidelines 1.5 or higher using UPnP-AV, exposing recorded and live content to the HN as a Digital
Media Server (DLNA-DMS) (*).

The receiver shall be able of carrying on the IP interface at least one broadcast service (live or prerecorded)
in real time in the original encoding format and resolution. The IP interface should be able to accommodate
traffic from the access network as well from the HN at the same time.

The receiver should expose the programme/service guide received on the delivery network on the HN
including the option of scheduling recordings by the user (**).

The receiver should provide a Digital Media Player (DLNA-DMP) for the selection, control and rendering of
live and stored content from a Digital Media Server (DMS). The Renderer (DLNA-DMR) is part of the
Digital Media Player (DLNA-DMP) and should be able to be discovered and controlled by other UPnP
Control points in the HN.
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Any Digital Rights Management (DRM) and/or Conditional Access (CA) that are integrated in the receiver
should support exposing both secure and non-secure content to the HN by following the rules of DVB-
CPCM including the DVB FTA_Content Management Descriptor.

(*) If DLNA Media Profiles are other than those used in the access network, transcoding may not be
required.

(**) The exposure on the HN of the programme/service guide should be in accordance with UPnP and/or
HTML.

14 Usability

In general it is recommended that internationally agreed icon labelling be applied, instead of textual
descriptions.

14.1 Stand-by mode

Mandatory.

14.2 Power Consumption in stand-by mode.

See EU regulations on power consumption.

14.2 Power Switch-Off
It is recommended that STB and IDTV have a physical power-switch.

14.3 Channel change time
Not significantly more than RAP period.

14.4 HDCP control by user
Mandatory. See 9.5.

14.5 Component descriptor display

Mandatory for subtitles and audio descriptions, and audio channels (i.e. different languages). Display of
image format changes should be manually selectable.

14.6 Means of selecting an alternate language

Mandatory - see above.

14.7 User controls

The standby, channel, menu, volume and arrow-keys buttons on the device shall be easily accessible to the
user.

14.8 Remote control

Buttons should have consistent labelling, using internationally agreed icons wherever possible.

14.8.1 Remote Control Buttons

The following table lists the major functions and buttons preferred on the remote control.

Table 3: Remote Control Button Functions Button function Requirement Comments

Aspect ratio adjustment Optional, for use with SD

Audio description on/off Mandatory, Including sound indicator.

Easily to be identified (i.e. finger sensitive) or on the corner position.
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Audio mute Mandatory With icon.

Audio volume up/down Mandatory. May also control the volume of other equipment when configured
appropriately.

Back (menu navigation) Mandatory.

Channel up/down Mandatory.

Cursor (menu navigation) Mandatory. up/down/left/right
Exit to video Mandatory.

Guide Mandatory.

Help Recommended

Info Mandatory.

Menu Mandatory.

Numeric, 0 - 9 Mandatory.

OK Mandatory. In centre of cursor keys

On/Stand-by Mandatory.

Picture-in-picture Optional.

Radio/TV select Mandatory.

Subtitling on/off Mandatory, Should cover all channels over channel changing.
Text applications colour keys Mandatory.

Text/TV Mandatory.

Video format Optional, Recommended.

It would be preferable to mechanically protect the less frequently needed remote control buttons by some
sort of flap or cover, or alternatively to access their functions in the graphic menu structure.

14.8.2 Audible feedback for buttons on the remote control

It is recommended that the receiver should generate audible tones to provide feedback that a remote control
button press has been acknowledged. The user should be able to turn these tones on or off, as desired, in the
receiver.

14.9 Display functionalities

14.9.1 Alphanumeric

Optional but recommended for radio services.
14.9.2 Event Name

Optional but recommended.

Appendix A (informative): Signalling for CE-HTML

A.l. Signalling and Application lifecycle

Interactive services related to one or more services are signalled in a DVB-AIT which is carried in the same
MPEG-2 TS as the corresponding service(s). HTML-applications shall be started and stopped according to
DVB-AIT signalling. Basic lifecycle rules:
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. Signalling of applications on broadcasting services is done via broadcast DVB-AIT or SD&S.

. Only those applications signalled in the AIT are allowed to run in the context of the corresponding
service (embedding of video, ...)

. When an application tunes to a service and is included in its AIT then the tuning is performed and
the application remains active. If the new service signals an autostart application then this
application is not started.

. When an application tunes to a service and is not included in its AIT then the tuning is performed
and the application is killed. If the new service signals an autostart application then this application
is started.

. When an application running on a service starts another application which is not signalled in the

AIT of this service then the application is started but the service context has to be cancelled (logical
tuning to a "null" or "default service"). The new application can then via tuning put itself into a new
service context (if not signalled on the new service it will be killed).

A.2. Transport protocols for HTML applications

Interactive services related to one or more services are signalled in a DVB-AIT, which is carried in the same
MPEG-2 TS as the corresponding service(s). Standard DVB-AIT signalling is used for transmitting the
related URLSs via the broadcast channel.

A.2.1 Bidirectional IP connection

For bidirectional IP communication channels standard http and https protocols are used to carry applications.

A.2.2 DSM-CC via Broadcast channel

DSM-CC implementation is required.

Note: IPTV networks will not use the DSM-CC carousel mechanism within the MPEG-2 TS for the transport
of any application or data. Only http requests on web servers via the IP interaction channel will be used to
load data. The only exception is the carriage of DSM-CC stream events, which will be used for transmitting
time critical information via the MPEG-2 T§S.

A.3. HTML profile

The HTML profile used by the services is based Open IPTV Forum Declarative Application Environment
(DAE) specification based on the CE-HTML standard (ANSI/CEA-2014.A) plus the additions defined by the
Open IPTV Forum. The minimum requirements for the browser are given by a compliance list that is still
under discussion and will be published later. Scalable Vector Graphics will not be used for the time being.
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Annex 5

Matters Related to Consumers’ Digital TV Receivers

Annex 5 - Part A
Maximizing the Quality of SDTYV in the Flat-Panel Environment

5.A.1 The changing environment

With television screen sizes becoming progressively larger in the home, defects in the transmitted picture
quality are becoming more and more noticeable - and also more annoying - for the viewer. Display
technology is changing from the CRT to LCD or PDP flat-panel displays. These types of displays -
particularly PDP - mask the picture impairments to a lesser extent than CRTs and thus, compared to CRT
displays, are apparent “magnifiers” of the impairments. Television is moving to an age where high picture
quality is becoming more important.

Many ITU Members have broadcast in PAL or SECAM for the last 40 years; in recent years, digital
broadcasts have used the MPEG-2 video compression system. The picture quality delivered in an MPEG-2
channel depends on many factors but a limiting factor is the channel data rate. Most European broadcasters
for example use bitrates of 2.5 - 5.0 Mbit/s. But, for a number of reasons, there are circumstances where the
programme’s inherent picture quality cannot be delivered satisfactorily to viewers using flat-panel displays.

Broadcasters need to review the ways in which they make and deliver television programmes in the light of
these new large home displays - indeed, at some stage sooner rather than later, broadcasters will need to
improve the picture quality that is delivered to viewers using flat-panel displays.

This Chapter, based on EBU Technical Information 139-2004 [3], describes the steps that broadcasters
should take to improve picture quality in the standard-definition TV (SDTV) environment. Of course, in
responding to the new age of large displays, some broadcasters may decide to introduce high-definition TV
(HDTV) services. This scenario indeed is most far-sighted. However, it is not the subject of this Chapter.
The issues associated with a change to HD delivery will be considered later in this Report.

Studies conducted within the EBU have suggested that, in an MPEG-2 SDTV channel (with available
encoders and decoders), the more critical kinds of scene content must be delivered at a data ate of
8 - 10 Mbit/s if they are to be reproduced with good “conventional” quality on largescreen flat panels. It is to
be noted that in the case of HDTV, a data rate of 15 - 22 Mbit/s is required for good quality TV using
MPEG-2 compression — depending on the scanning format used and the acceptable level of degradation
relative to the uncompressed HD picture quality. This is a rule of thumb for ensuring high quality for all
types of content produced for digital delivery in the flat-panel age, even though such high data rates will not
be required for some types of picture content found in average programmes.

If data rates adequately higher than those used today are possible for SDTV broadcasting, a major part of the
potential limitation on flat-panel quality is removed. This is the step that will have most effect on critical
content impairments. But whether the data rates can be raised or not, there are other steps that can be taken to
make the best of the prevailing situation. There are “good practice” steps that are worth taking, whatever the
available data rate limit. It is these steps that are the subject of this Annex. In time, practical experience will
be gained by Members on which data rates and measures are needed to optimize picture quality on flat-panel
home displays, which can then be shared with others. In the meantime, broadcasters should evaluate the
extent to which they can adopt the measures suggested in this article. Furthermore, they should consider
setting organization-wide picture-quality targets for digital television. Having such a benchmark will make it
possible for broadcasters to evaluate the costs of making the necessary improvements, and allow them to
plan the appropriate measures needed to achieve these improvements.

5.A.2 Recommendations for best practice:

1) Thorough research on relative performance should be done before buying MPEG encoders. It will
be a good investment. The state of the art needs to be reviewed frequently.
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2) If the service is a green field with no legacy MPEG-2 receivers to serve, consider, as most
Broadcasters do, using codecs more modern one like MPEG-4/AVC instead of MPEG-2. Make
buying the encoder the last thing you do before the service starts.

3) Check if the picture quality limits, due to the delivery mechanism, match the quality limits possible
in programme production. If the delivery mechanism is a significant constraint on quality
transparency across the chain, programme makers may be wasting their investments in programme
production. Broadcasters’ public service mission calls for technical quality, which does justice to
the high programme quality.

4) Take great care in the broadcasting chain to ensure end-to-end high-quality 4:2:2 signals, and never
allow the signal to be PAL or SECAM coded.
5) If possible, preserve 10 rather than 8 bit/sample values for the components in the 4:2:2 signals

flowing through the programme production and broadcasting chain.

6) Explain to production staff what kind of production grammar (shot composition, framing and style)
will lead to poor quality on large flat panels. Encourage and train them to avoid high entropy unless
you can use higher broadcast data rates.

7) Encourage flat-panel receiver manufacturers to develop high-quality standards conversion and
scaling electronics, and advise the viewing public about which are the best flat-panel receiver types.

8) For mainstream television programme production in compressed form, use no less than 50 Mbit/s
component signals.

9) Do not trans-code between different analogue or digital compression schemes, and use signal
exchange technologies such as SDTI and File Transfer which handle compressed signals in their
native form.

10) If noise reduction is required it should be introduced before encoding. However, noise reducers
should be used with caution after a careful consideration of the options here-after.

11) Set clear organizational broadcast quality goals, and use the professional skills of your staff to keep
to them.

5.A.3 Options for optimizing SDTYV picture quality in a flat-panel environment

5.A.3.1  The way compression systems work

Before outlining the measures in more detail, it is useful to review the way that digital compression systems
work. While yesterday’s analogue compression system —“interlacing” - applied itself in exactly the same way
to any kind of scene content, digital compression systems adapt themselves to the scene content. This makes
them much more efficient, but also it makes describing the way they perform more complex, and identifying
ways to optimize the quality is more complex as well. Nevertheless, worthwhile good-practice elements can
be identified if care is taken.

The key element of picture content that affects the way compression systems perform is the degree of detail
and movement in the scene (sometimes called entropy). It is mainly this that determines how taxing the
scene is for the compression system. Scenes with less detail and movement are “easier” to compress, in the
sense that the input is more closely reproduced at the output, but the reverse is true for scenes with a lot of
detail and movement - particularly over the whole picture, rather than in just parts of it. The point where
“easy to compress” become “difficult to compress” is determined by the delivery data rate (bitrate) limit.
When the scene is difficult to compress, the compression system introduces impairments of its own
(“artefacts”) in the picture.

Programme-makers need to understand the different types of scene content and they way they behave in
compression systems.

The most difficult or taxing scenes to compress are those containing high detail and movement over the
whole scene. The most taxing or “stressful” type of content is usually material shot originally with video
cameras, showing scenes which have an elaborate “canvas”. This usually means sports events or light
entertainment. These are the kinds of programme that will look worse on the new large displays, because the
compressionprocess will introduce its own impairments into the picture - unless the data rate is high enough.
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The easiest or least taxing scenes to compress are usually, but not always, cartoons or those shot on celluloid
film at 24 pictures per second. This usually means fiction/drama or documentary material. Movie material
will usually look “good” on large displays at low bitrates, because the compression process is least likely to
introduce artefacts of its own - though film grain can make compression more difficult if it is present, as
explained later. The higher the field or frame rate, the higher the entropy. For the same camera shot, 50 Hz
interlaced television scenes are easier to compress than 60 Hz interlaced scenes.

Unfortunately “noise” or “grain” in a picture, which may be unintended and unwanted, can also be
interpreted as entropy by an encoder, and can thus “stress” the encoder and lead to impairments. The encoder
has no way of knowing whether detail is desirable or undesirable, so noise or grain contribute to the overall
entropy of the picture. Noisy pictures whose wanted content is “noise-like” may be masked by unwanted
picture noise, causing impairments in desirable parts of the picture. “Clean” pictures always win twice - they
are better to look at, and they are easier to compress.

Apart from noise itself, creating a PAL or SECAM analogue picture leaves a certain technical “footprint” on
the picture. This footprint can pass unnoticed when a viewer first sees the picture, but it can also be
interpreted by the digital compression system as more entropy. For PAL, the footprint takes the form of
fringes around objects. Thus, PAL pictures can be “stressful” for compression systems. Note also that
analogue PAL broadcasts can look poor on flat-panel displays.

5.A.3.2 The need for "headroom"

It is inevitable that television signals will have to go through a number of processes before they reach the
viewer in his/her home. Thus, when deciding on the adequacy of a set of technical parameters for a
television signal, it is important to remember that the full desired picture quality must be available at the end
of the broadcast chain (and not just at an earlier point). For system-wide adequacy, a safety factor (i.e.
headroom) should therefore be added at other points in the chain - to allow the signals to undergo further
processing while still “protecting” the chosen parameter values.

The precautions mentioned below should ensure that the picture quality is protected during the many stages
of processing that the signals may have to endure, before reaching the viewer’s large flat-panel display.

5.A.3.3 The role of sound

The perceived quality of a television programme is influenced by the presence or absence of sound, and by
the sound quality itself. The presence of sound appears to have a distracting effect on viewers’ perception of
the picture quality. So, if broadcasters take care with the sound then, within the limits of home equipment,
this should positively help with the image perception too.

5.A.4 Quality and Impairment factors

Picture quality is considered to be made up of a range of quality factors which affect perception of the
quality. These are elements such as “colorimetry”, “motion portrayal” (picture rate and scanning format),
contrast range, and others. It is the combination of these various elements which defines the perceived

picture quality.

In addition, for convenience, there is a range of impairment factors which also can contribute to picture
quality. They are similar to quality factors, but the term is used for impairments added by compression
systems or coding. They include elements such as “quantization Noise”, “static or dynamic Ringing”
(mosquito noise), “temporal Flicker” and “blockiness”. Sometimes non-technical analogies are used to
describe these elements - for example, the “heat haze” and the “ice cube” effects. These impairments mostly
arise when the bitrate is too low for the degree of detail and movement contained in the scene.

Quality factors include those which increase the potential entropy - definition and motion portrayal. At the
same time, these very same elements can induce impairment factors to “kick in”, because the compression
system becomes over-stressed. The process of optimizing the end-to-end broadcast chain is often a case of
finding the best balance between these two contrasting factors.
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5.A.5 The Broadcasters’ objectives

Broadcasters will always want to deliver their material at the lowest possible bitrates they can successfully
use. Channel data rate is a precious resource which can be used to provide more multimedia services or more
programme channels within a multiplex. However, broadcasters must develop an end-to-end strategy which
uses the lowest bitrate that is consistent with acceptable picture quality, or with other constraints.

To optimize the broadcast chain in a 576/50 (conventional quality) transmission environment, broadcasters
need to do two things:

a) they must deliver (to the final MPEG-2/MPEG-4 encoder) pictures which have the minimum
entropy possible, taking into account the programme-maker’s intention and the impact the pictures
will have.

b) they must use MPEG-2/MPEG-4 encoding arrangements that will result in a minimum of coding

artefacts being introduced into critical high-entropy content.

Suggestions for a) are considered in the Section immediately below, titled “Production and contribution
arrangements to maximize quality”. Suggestions for b) are considered in a later Section titled “Delivery
channel arrangements to maximize quality”.

A further Section below, “Receiver arrangements to maximize quality”, looks at ways in which the receiver
manufacturers can improve the perceived picture quality, by designing certain features into the receiver.

While these points can be discussed separately for convenience, always remember that the broadcast chain as
a whole needs to be considered. The measures taken in production and delivery need to be proportional.
There is no reason to take special care in production - if poor arrangements are used for encoding, and
vice versa.

5.A.6  Production and contribution arrangements to maximize quality

5.A.6.1  Quality is more than technical parameter values alone

The perceived technical quality of a television picture is not based purely on the technical fidelity of the
picture, and the lack of impairments in it. Our impression of picture quality is also determined by our interest
in the scene. This means that picture quality is influenced by the professional skills of the cameraman and
editor in shot-framing and scene composition.

The “quality factors” of the scene (as described earlier) are also influenced by the professional skills of the
cameraman and editor. They are responsible for elements such as colour balance, colorimetry, lighting and
the effects of contrast and noise. Control and care not only reflect on the impact of the pictures ... but also
upon the entropy of the pictures.

5.A.6.2  Capture

Production staff need to keep in mind the final delivered picture quality. There are two main areas to
consider here. The first is the impact that shot composition, framing and style (sometimes called “production
grammar”), as well as lighting and camera settings may have on the picture entropy. The second is the
influence that production techniques may have on noise or grain levels in the picture.

Production “grammar” influences, among other things, how much visible detail and movement there is in the
picture. Camera pans and zooms over detailed areas should be avoided if possible, obviously depending on
the context of the production. Camera tracking is (for our technical purposes) better than panning. Shooting
with lens settings that lead to short depths of field . i.e. with low detail in the background and, hence, lower
entropy - may reduce the encoding artefacts in the received pictures.

Production lighting, camera settings and types of equipment can influence the noise level in the picture. Low
lighting with high gain settings should be avoided. Although it may not be noticeable to the naked eye, the
signal-to-noise ratio is degraded - there is less “headroom” in the signal.

To improve picture sharpness, the camera processing introduces “aperture correction” and/or
“contour/detail” correction which amounts to boosting the high frequency end of the spectrum. By improving
picture sharpness, it also makes the signal- to-noise ratio worse. In addition, the "thickness” of the “contours”



Bomnpoc 11-2/2 99

is magnified and hence is more unnatural when viewed on a large flat-panel display, at a shorter viewing
distance in the home. Aperture/contouring correction should be used with caution in any camera. In low-cost
cameras (i.e. DV camcorders), the correction circuits are often not as well designed as they could be (to
lower costs), and their use should be avoided. In these cases it is better to apply any indispensable
“peaking/sharpening” tweaks using subsequent high-quality processing equipment.

Since aperture and detail correction also corrects for (a lack of) “lens sharpness”, the best possible lenses
should be used to minimize the need for these corrections.

5.A.6.3  Processing

Pure production with no compression, in accordance with ITU-R Rec. BT.601-6, will produce the best
quality for delivering to the encoder. However, this may well be impractical.

Nevertheless, 4:2:2 sampling structures should be used throughout the production process.

The use of helper signals such as “MOLE” [4] - which carry information on the first application of
compression “coding decisions” along the production chain - could in principle be useful for maintaining
quality in production. In practice, we have not been able to identify any organization which has been able to
successfully apply them. These technologies are arguably most useful when very high levels of compression
are used, rather than the low levels usually used for production. Furthermore, it is difficult to pass the MOLE
signal entirely error-free through the production process.

In the production chain, multiple decoding and recoding of compressed signals must be avoided.
Compressed video should be carried throughout production in its “native” compressed form (i.e. as it first
emerged from the camcorder).

For real-time transfer via the existing SDI infrastructure, the Serial Data Transport Interface (SDTL.SMPTE
standard 305) should be used.

For file transfer, the MXF file format should be used as it provides standardized methods of mapping native
compressed (and uncompressed) Video and Audio .essence. (e.g. DV/DV-based, MPEG-2 Long GoP, D10
ete).

Compression in mainstream television production to not less than 50 Mbit/s, as explained in EBU Technical
Text D84-1999 [5], should be used.

When higher compression rates and low data rates are necessary for high-content-value news contributions, a
long GoP should be used. Compression systems like MPEG-4, that are more efficient than MPEG-2 for news
feeds should be considered.

If multiple cascaded (concatenated) codecs cannot be avoided in the overall chain, then at least similar
encoding and decoding devices should be used to minimize the quality loss.

For file transfer of programme material in non-real time, the original or native compression system should be
used at 50 Mbit/s or higher, I-frame only.

Broadcasters are converting to file/server-based systems and, although ever larger storage is possible, these
do not have infinite data capacity and some form of compression will still be needed. The bitrate of the
compressed signal should not be below 50 Mbit/s. Do not use editing/storage equipment that has its own
internal compression scheme that is different from the “native” one used in the capture camcorder.

It may be absolutely necessary to use noise reduction. If so, this should be performed before the first
compression process. Noise reduction should not be introduced in the middle of a series of concatenated
compression systems.

5.A.6.4  HD production for conventional-quality television

HD production which is down-converted to 576/50/i gives very good quality, particularly if the HD is
progressively scanned (e.g. 720p/1080p), but also if the HD is interlaced (e.g. 1080i1). This is a very effective
future-proof way of preparing high-quality 576/50/i material. There are additional benefits because the
material can be archived at HD resolution and used in future years when there are HD broadcast services.
Material captured using cameras operating on an interlaced standard includes spatio-temporal aliasing
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virtually “burnt in” to the picture. If 10801 material is down-converted to 5761, much of the burnt-in alias is
lost and, consequently, the signal is cleaner and easier to compress in the 5761 signal domain. If the
production is 720p/1080/p originated, the alias is absent, so the 576i signal produced can be even cleaner
than that sourced from 1080i.

Broadcasters who make HD productions are advised to produce the material in the same format as the
production format. Although it might not be practical to archive a 720p/1080p or 1080i signal in base-band
uncompressed form, a compressed data rate at 720p/1080p or 1080i should be chosen that will still provide
sufficient quality headroom for future repurposing and post productions. Further studies on this subject are
required.

5.A.6.5  Wide aspect ratio

The use of aspect ratio should ideally be controlled in such a way that the best quality result is obtained,
although the scope for using different aspect ratios will depend on the organization’s broadcast policy.
However, whatever arrangements are used for shoot and protect areas, 16:9 productions should be shot in the
16:9 production format (“anamorphic 16:9”’) and not as a letter-box inside the 4:3 production format.

Semi-professional (consumer, or even “prosumer”) cameras normally provide only 4:3 aspect ratio sensors
but some of them utilize in-built signal manipulation to give the 16:9 aspect ratio. Experience has shown that
these internal camera manipulations should not be used. If needed for wider aspect ratios in post-production,
a high-quality professional converter should be used to extract the area of interest.

5.A.6.6 PAL/SECAM signals

Do not use video signals that have been analogue composite-coded at some point. The quality headroom is
already lost, and nothing can be done to retrieve it. Furthermore, PAL coding adds unwanted artefacts to the
picture (sub-carrier fringing effects, and luminance/chrominance cross effects) which can consume
compressed data rate because they are interpreted as valuable picture entropy.

5.A.6.7  Primary distribution

The input to primary distribution should use MPEG-2/MPEG-4 MP@ML encoding for transmission. It is
important that encoders of a very high quality perform this encoding process, and that the highest possible
data rate is used. Statistical multiplexing should be used if more than two programmes are being distributed
in the same stream.

5.A.6.8  The final quality check

Production or technical staff should always check on a large-screen display during production, a version of
their programme which is compressed to the level used for broadcasting. This is the only way to be sure
about the picture quality. This care will pay off in the long term. This check is probably not needed if
broadcast data rates of 8 - 10 Mbit/s are being used for broadcasting.

5.A.7 Delivery channel arrangements to maximize quality

5.A.7.1  Choosing an MPEG encoder

The MPEG compression family is arranged specifically to allow encoders to evolve and improve. Only the
form of the MPEG-2/MPEG-4 decoder signal is specified, and as long as the signal received conforms to
that, the encoder can be as simple or sophisticated as it needs. The system is also intended to be
“asymmetric” in the sense that the decoder system is simple, and complexity is loaded into the encoder.

There are a range of technologies available for pre-processing and post-processing in MPEG-2/MPEG-4
encoders. Pre-processing algorithms essentially filter the image before or during compression. This improves
the performance by simplifying the image content. Post-processing algorithms identify and attenuate artifacts
that were introduced into the encoder.

Noise and other high entropy elements “stress” the encoder and generate impairments, but over-application
of pre-processing, denoising and filtering will blur the picture. The best quality will be obtained by finding
the optimum balance between them.
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More effective pre-processors and noise reducers are obtained by “loop filters” and de-blocking processors
within the encoder and the decoder. Indeed these techniques are included in more recent codecs such as
ITU-T Rec. H-264 (MPEG-4).

However, they are not included in the MPEG-2 system which is used today for digital broadcasting at
conventional quality. Noise reducers and pre-processors can be used in MPEG-2 systems before the encoder.
They can be separate from the encoder or controlled by it. In the first case, the user can adjust the weight of
the pre-processor and noise reducer to obtain the best picture quality during the set-up stage, even changing
them scene by scene.

This cannot usually be done “live” in real time. In the second case, the encoder selects the weight of the
preprocessor and noise reducer by measures such as “buffer fullness” (which is related to entropy). The
second approach could be more effective than the first because changes can automatically be made at small
time intervals, but this may cause resolution pumping as an unwanted side effect.

Nowadays the performance of MPEG-2/MPEG-4 commercial encoders has improved dramatically and this
trend is ongoing. Thus, the MPEG-2/MPEG-4 encoder should be the last item of equipment to buy when
starting digital broadcasting. The very latest models should be used, and the encoder should be periodically
replaced to take advantage of recent improved performance and should be considered as “expendable”
investment in the broadcast chain.

The performance of MPEG-2/MPEG-4 encoders also varies significantly from manufacturer to
manufacturer. Variations in the performance of equipment available at any given time can be as much as
30%. Users should evaluate all available encoders, either with their own tests or based on reports of the
experience of others. As a rule of thumb, the same type of MPEG-2/MPEG-4 encoder used across the
broadcast chain provides better overall quality than a mixture of types. It is worth noting that “two-pass”
MPEG-2 encoders offer higher encoding efficiency than “single-pass” encoders, but they suffer higher
encoding delay. They can be up to 20% more quality efficient than single-pass encoders, and should be used
where the delay is not important.

Statistical multiplexing increases effective encoding performance. The gain is higher in multiplexes of many
programmes, but it is still useful in multiplexes of only three or four programme channels. The unchecked
application of statistical multiplexing can lead to impairments when particular combinations of content
entropies occur. To reduce the effects on premium content, different priority levels can be applied to
different programme channels. In this case, a request for data rate from a high-priority channel will be
satisfied before requests from low-priority channels.

5.A.7.2  Using new compression systems

If a “green field” service is to be launched, then one of the new more efficient compression systems should
be chosen like MPEG-4 Part 10 (also known as [TU-T Rec. H.264 and MPEG-4/AVC) as significantly more
quality-efficient than MPEG-2 at conventional quality levels. Tests made by the RAI in Italy suggest that
savings of 50% could be made at conventional (SDTV) quality, even with the early implementations of
MPEG-4 Partl0. Increasing number of broadcasters wish to use the new algorithms, and indeed they
encourage more manufacturers to make receivers/set top boxes using them. As a rule of the thumb the
European countries without the legacy problemme of early MPEG-2 adoption have decided to choose the
MPEG-4 as future proof choice.

It is to be noted that the license costs of using this system needs to be checked by potential users.
5.A.8 Receiver arrangements to maximize quality

5.A.8.1  Flat-panel technologies
Plasma Display Panel (PDP)

The advantage of the PDP was to have been ease and cheapness of manufacture, as compared to LCD, since
it could take advantage of printing, rather than photo-lithography, in its production processes. It has not
turned out this simple though, and the benefits of scale are now being felt in new LCD plants which could
turn the panel-cost balance on its head.
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The PDP manufacturers have invested a lot of money in their factories, and not surprisingly are still
confident, in public at least, that there is a good market for their products. Due to high panel costs, these
displays initially found a niche as public data displays in airports and railway stations, but have been found
to suffer from a lack of brightness when viewed in natural light. Often, when displaying basically static or
repetitive information, they exhibit image-sticking and phosphor burn-in.
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The heart of a plasma display panel (PDP) is the discharge cell. Sandwiched between two sheets of glass, constrained by barriers, the cell has
an anode and cathode. A plasma discharge in the low-pressure helium/xenon gas mixture in the cell generates ultra-violet radiation,
converted to red, green or blue visible light by a conventional phosphor. The PDP is therefore self-emissive, but the form of construction
leads to a relatively heavy and fragile panel.

A major problem for PDPs has been motion portrayal, with colour fringing becoming visible due to the
pulsewidth-modulated greyscale. There is also a difficult trade-off to be made between panel lifetime, and
the settings for brightness and contrast. High brightness reduces lifetime but makes the display attractive at
the point of sale. Improved contrast can also only be achieved at the cost of reducing the brightness.

The historic advantage of PDPs over LCDs was the ease of making a large panel. Higher resolution was
harder but now full HD 1080 i/p resolution large screens PDPs are widely available for sale at affordable
prices. Recently PDPs offer1080-line resolution at most sizes an same production facility can make number
of panels simultaneously from a single sheet of glass, thus cutting the costs.

The typical contrast ratio claimed was around 8000:1 accompanied by very good colorimetry with life
expectancy around 20000 hours. Very latest models on the market are with 1000000:1 dynamic contrast
ratio. Power consumption varies between 350 W and 500 W for 107 cm PDP.

Innovative plasma display technologies enhance further image quality (more colors and gradations), and
bring greater energy savings, thinner dimensions, larger screens, new materials and processing technologies,
new discharge gas and cell design technologies and double the luminance efficiency with lifetime expanded
around 100000 hours. Recently developed 100 Hz, 200Hz, or even better 600 Hz motion portrayal panels are
great for good film motion and sports quality reception.

Nowadays plasma panel manufacturers are finding it hard to justify investment in current financial crisis
(Pioneer who had already absorbed NEC and Fujitsu/Hitachi are pulling out of plasma panel manufacturing
leaving Panasonic as the only Japanese plasma panel manufacturer). Nevertheless Panasonic has made an
investment required to bring the next generation of Plasma displays on the market and the Neo PPDs have
brought a substantial cut in power consumption with thinner and lighter panels, all increasingly important
factors to counter the climate change.

Liquid Crystal Displays (LCD)
LCD technology has the inherent ability to more readily provide displays of higher resolution.
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The TFT-LCD basically consists of a layer of liquid crystal sandwiched between polarizing sheets. When a voltage is applied across the
electrodes, the polarisation of light passing through the panel is altered, and hence the transmission of the cell can be varied. A colour display
is achieved by adding filters, so that a triplet of cells is used for each pixel of red, green and blue. It is, in direct view designs, a transmissive
technology, requiring a back-light.

Many of the LCD TVs seen in shops are far from ideal in picture quality. Five years ago, LCD was not seen
as a serious contender for the large-screen television market. This was not just due to the yield problems of
making the larger sizes, but also due to motion blur caused by slow response speeds, poor colorimetry and
viewing angles, as well as higher costs. However, these drawbacks are now being overcome.

Colorimetry improvements have proved relatively simple to implement.

LCD picture quality can now surpass PDP for the first time. Motion blur is greatly improved by a variety of
proprietary techniques which aim to speed the transitions between grey levels by modifying drive voltages
during the transition. LCDs with higher than 175° angles of view are common practice today. Cheaper LED
backlights leading to wider color gamut, now a significant part of the cost of a large display, have been
developed, while most common type before was Cold Cathode Fluorescent Lamp (CCFL).

LCD technology is dominating the flat-panel market in terms of volume, with prices falling rapidly
following a vast ramp-up of production volumes in different parts of the world - huge resources have been
invested into mass production resulting in 47 new fabs built only in the last 2 years before 2009. For example
Sharp simultaneously make eight LCD panels at 57-inch size from a single substrate of 2.8mx3m. Towards
this end Sharp has invested 3.2bn US$ and this investment has created the last Japanese LCD panel
manufacturing facility operational since March 2009. In the future investment in new manufacturing LCD
capacity will be through partnerships outside Japan.

LCDs now account for the vast majority of desktop PC screens. Larger screen sizes use up surplus
production capacity. With the 42-inch market becoming increasingly competitive, manufacturers are
introducing models in 46-47 inch range-to bridge the gap below 50 inches. The inexorable rise in average
screen size appears set to continue, which really is the main driver for broadcasters to invest further in
HDTV.

LCD may not be the ideal technology for television, but nowadays it is unstoppable. All display sizes and all
resolutions can be made and drive circuits are easier than PDP. LCD’s have long life around 40000 hours
being limited by the backlight’s endurance. Generally there is no “burn-in” effect. Contrast ratio in latest
LCD TVs achieved is 80000:1, with luminosity around 550 cd/m2, no large area “flicker” and are of
relatively light weight. Power consumption of LCD’s is as a rule of the thumb one half of that of the PDP’s
(250 W for 107 cm screen size). However there are some remaining problems such as the natural S-curve
transfer characteristic which even after correction results in “stretch of blacks” (causing increased visibility
of “noise in blacks”” and of coding artefacts- sometimes dealt with by “clipping” the blacks) as well as the
“blur” and “combing” during the de-interlacing, however most new display types are inherently
“progressive”. Motion portrayal is another remaining problem, but recently developed 100 Hz or even better
200 Hz panels are big things for good film motion and sports quality reception.
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Organic Light Emitting Diodes (OLED)

Samsung has produced in the fall of 2008 a 102 cm size flat screen on Organic Light Emitting Diodes
(OLED) new technology incorporated into HDTV receiving set with breath taking contrast ratio of
3000000:1. Recently during this year Samsung has made available for sale in the market 117 cm diagonal
40 % thiner and 40 % less power consumption HDTV LED receiver sets with 1000000:1 contrast ratio and
motion portrayals of 100Hz and 200Hz. Furthermore Samsung has hinted for 50-inch version end of year
2009, but this company does not expect OLED to become a mainstream product for 4-5 years. Remaining
problems of this promising more efficient technology are the display lifetime, the good blue emitter plus the
uniformity and low panel production yields, leading to HDTV receiver’s price for consumer around three
times higher than the LCD type same size. It is estimated that the OLED technology will move up to larger
display sizes and that it might have a noticeable impact on the TV industry within next 5-10 years and
challenge LCD/PDP technology.

5.A.8.2  Energy Consumption and Environmental Aspects

The said unprecedented TV industry developments have led to production of 6.6 TV receivers with total of
2350 square inches of flat panel displays per second during the year 2008 leading to use of 74 million square
inches of special TV-glass by the single manufacturer Philips alone. All this is supplemented by impressive
quantity of electronics, enclosures and so on.

Consumer Electronics (CE) represent 16% of the household electricity bill, with TV receivers accounting for
the biggest part (40 %). It is estimated that by year 2010 the CE products will be the single largest part of
household electricity consumption. Therefore introducing energy efficiency improvements of household
appliances will represent substantial cost-effective investments to reduce society’s CO2 emissions
originating from home electricity use. Estimates show that TV receivers will consume more than 30 Terra
Watt Hours during 2030. Every effort will be made to optimize the energy consumption and appropriate
regulations/specifications will be imposed leading to balancing the technological push with ecology
requirements. It is worth noting that during the year 2007 the LCD TV was twice more energy efficient than
CRT TV produced during the year 1999 for the same 32” size. Clearly, the Climate Change dilemma itself
will enforce much stricter environmental friendly standards and key innovations in the broadcasting industry.

Obligations for both the Minimum Ecodesign Requirements on Power On/ Standby consumption of TV
receivers and the Labeling of Energy Efficiency Class evolving every two years (from 1 to 10 based on
Energy Efficiency Index) will be imposed by the European Commission to be applicable within European
Union.

5.A.8.3 TV Screen size progress

The average CRT screen size before the demise of CRT was 28”. The display manufacturers and
broadcasters have conducted extensive surveys to establish the size of flat-screen displays that consumers are
likely to purchase.

The advent of flat screen TV’s is leading to larger screen sizes in households — most popular LCD size is
already 32” and by the year 2010 the size is expected to move up to 42 diagonal. Predictions stipulate that
the average TV screen size will be of 60”diagonal in the year 2015 — inclusive 1080 i/p. No doubt-consumer
flat-panels are becoming a key driver for HDTV. Furthermore, professional HDTV screen needs will be met
by piggybacking on the consumer market for panels as it was done for CRT’s. The steady reduction of
consumer prices for both PDP’s and LCD’s at narrow competitive range encourage the viewers — the biggest
investor in the broadcasting chain — to acquire large flat screen TV’s with expectations to enjoy attractive
programmes delivered at home of real HDTV quality.

5.A.8.4  Display pre-processing

The pre-processing of video signals for display on these new panels is a major challenge. Traditional TV
manufacturers have never needed to de-interlace interlaced broadcasts, as a CRT can display an interlace
signal directly. Similarly, image scaling/resolution changes are accommodated by adjusting the scan size
with a CRT. In the case of the new displays, with fixed rasters addressed sequentially, the TV manufacturers
need to incorporate de-interlacing and scaling technologies. These technologies are well understood in the
professional broadcast environment, but less so by the consumer electronics and PC industries.
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There are several chipsets available that claim to do everything necessary. Experience suggests that many of
the scaling chips are characterized by poor de-interlacing, and insufficient taps on their scaling filters. They
have features to partially mask these shortcomings, but are used with inadequate additional memory. The
best way of mapping a picture to such a display is to transmit the signal in a progressive format, pixel
mapped to the display. This is one of the reasons for the suggestion in EBU Technical Texts 134/135 [1][2]
that progressive scanning should be used for new HD services. For legacy 576/50/i broadcasting, we were
obliged to use interlace scanning, and do the best we can with it.

On a digital flat-panel, the overscan used systematically for CRT displays might be seen as redundant, since
the edge of the picture is clearly defined. However, there may be a case for a few pixels overscan:

i) to allow easy scaling ratios,

i) to mask archive programme content which was not made with a totally “clean aperture”
(microphones in shot etc.), and

ii1) to cope with unwanted incursions into frame during live programming today.

Another area where most currently-available panels are inadequate is in the presentation of film-mode
material carried on an interlaced format (sometimes known as PSF - Progressive Segmented Frame). The
pre-processing in nearly all current displays fails to treat film-mode material as such. Instead, it applies a de-
interlacer to the signal, thus degrading a signal which, by the progressive nature of flat-panel devices, should
in practice be easier to scale and display. The broadcast signal should flag “film mode”, when appropriate.

Presentation of pictures with coding artefacts would be improved by adaptive pre-processing that is able to
distinguish between picture features and coding-block edges. Better interlace-to-progressive conversion,
using two- or three-field spatio-temporal filtering, would also improve the picture quality of currently
broadcast pictures.

To scale an image to a particular raster size, the scaling filters need to be carefully chosen to obtain the best
final image quality. Therefore the scaling chips should include pre-selected filters, with an adequate number
of taps, for the common conversion ratios that they are likely to encounter. A “one size fits all” filter design
will not produce the best image quality when scaling from, for example, 720 to 768, if it is optimized for
scaling from 1080 to 768.

5.A.8.5  Physical interfaces between equipment and display screen

Digital interfaces, such as DVI and HDMI, offer the possibility of making transparent the transfer of picture
data to the display screen. Experience of panels with digital inputs suggests that this will enable the panel to
display a clean signal (so much so that coding artefacts become more prominent). The mechanism for this is
the lack of an optical output filter on the flat-panel display, compared to the Gaussian spread and hence
filtering effect of the CRT spot. This could be mitigated by having many more pixels on the screen than in
the source, and appropriate up-conversion filters. This would smooth block boundaries, as well as effectively
providing extra bit depth in the display by means of spatial dithering, provided the processing were done to
an adequate bit depth.

HDMI - the High-Definition Multimedia Interface [6] - specifies a means of conveying uncompressed digital
video and multichannel audio. It can support data rates up to 5 Gbit/s, and video from standard definition,
through the enhanced progressive formats to HDTV at 720p, 10801 and even 1080p at 60 Hz and lower,
including 50 Hz. This is an appropriate interface for digital connections to flat-panel displays.

Included in the HDMI is HDCP (High-bandwidth Digital Content Protection) [7] to prevent piracy of the
uncompressed digital signal. The system encrypts the signal before it leaves the “source” (e.g. the set-top
box) and the “sink” (e.g. the display) then decrypts the signal to allow it to be watched. HDCP is a link
encryption system. The first products incorporating HDMI interfaces are now available.

The DVI (Digital Visual Interface) [8] is the predecessor of HDMI. It is increasingly used on computers and
display products, and uses very similar technology to HDMI, but lacks the audio capability. There is a
measure of electrical compatibility between the two, enabling adaptors to be used between the different
connectors. The connectivity will be lost if a DVI/HDMI-capable “source” with HDCP enabled does not
sense an HDCP-enabled DVI/ HDMI “sink™ at the other end. Hence most display manufacturers who are
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targeting Home Entertainment and Television systems now implement HDCP functionality to their
DVI/HDMI interfaces to avoid complaints about picture quality of content.

The advantage of HDMI over DVI will be cable length. Usually limited to about 2m for DVI, 15m (and
beyond) should be possible over HDMI.
5.A.9 References:
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5.A.10 EBU guidelines for Consumer Flat Panel Displays (FPDs)
5.A.10.1 Scope

This document describes the requirements of the EBU as to how broadcast programmes should be displayed
on modern (non-CRT) consumer television sets. It lists the main technical parameters as well as relevant
measurement methods. In addition this document recommends an EBU default parameter set.

Any characterization of a display’s performance that references this EBU document shall have been
undertaken in full accordance with the measurement procedures outlined below.

5.A.10.2 Background

The diversity of consumer flat panel displays (FPDs) that are currently available has raised concerns over the
way that television images are presented to the viewer. Standards for television image capture are aimed at a
display with the characteristics typical of a cathode ray tube (CRT). All television programmes produced
today in standard definition (SDTV), as well as in high definition (HDTV), comply with these standards. The
same is true of all earlier television programmes now stored in broadcasters’ archives around the world.

Broadcasters have an obligation towards programme producers to present their productions without
distorting their creative intent. Therefore it is essential that manufacturers of consumer television sets should
design their displays such that their image rendition adequately reflects the creative values intended by the
programme director.

5.A.10.3 Main technical parameters

5.A.10.3a Luminance

On displays of up to 50-inch diagonal, small-area peak white should be adjustable to least 200 cd/m” without
excessive flare. On larger displays, a lower peak luminance is advisable in most domestic environments.
However, more important than the actual peak luminance achieved is the shape of the electro-optical transfer
function (EOTF) when set to a realistic peak luminance (the EOTF is defined in section 5d; its gamma value
is specified in section 4a).


http://www.ebu.ch/en/technical/publications/ott/index.php
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5.A.10.3b Black level

With a luma signal at black level the luminance level measured from the screen should be adjustable to be
below 1 cd/m?, such that it can match a range of home viewing conditions.

5.A.10.3¢ Contrast

The contrast obtained will depend on the settings of 3a and 3b, above, which indicates a simultaneous
contrast of at least 200:1 (see also section 5c). The contrast figures quoted by a manufacturer should be both
the full-screen contrast and the simultaneous contrast, measured as defined below.

5.A.10.3d Frame rate presentation

The display should present images at the frame rate of the source where possible, or at some integer multiple
thereof. 60 Hz presentations of 50 Hz input signals and 3:2 pull-down should be avoided.

Television pictures are produced as YCgCr digital components with a coding range as defined in ITU-R
BT.601 (SDTV) and ITU-R BT.709 (HDTV), i.e. the coding range digital 16 to 235 (8-bit) or digital 64 to
940 (45.11.3e.  Digital interface (DVI or HDMI) coding range.

10-bit). Consumer displays with an 8-bit digital interface such as DVI [10] or HDMI [11] shall correctly
operate in the 8-bit coding range of digital 16 to 235 for YCgCr digital components.

Note 1: HDMI 1.3 allows greater bit depth (deep colour mode). Earlier versions allow increased bit
depth when using YCgCr 4:2:2 pixel encoding.
Note 2: RGB SDTV and HDTV video signals shall be coded with the video coding range as specified

in CEA-861-D [12]
5.A.10.3f HDMI AVI InfoFrame

Because sources (e.g. Set Top Boxes) are expected to set the following bits within the HDMI AVI InfoFrame
(described in CEA-861-D [12] Table 7), these should be correctly interpreted by the HDMI input of the
display:

Data Bits Explanation CEA-861-D reference [12]
Active Format Info A0 Idicates that Active Format |Table 8, AVI InfoFrame Data Byte 1
Present Info is valid
Bar Info B1..BO  |Provides information about |Table 8, Data Byte 1

letterbox/ pillarbox when
active format information
alone is not sufficient

Scan Information S1..S0 e.g. display is not to apply Table 8, Data Byte 1
overscan

Colorimetry C1..CO  |e.g. BT.470-2 or BT.709 Table 9, Data Byte 2

Picture Aspect Ratio MI1.MO |e.g.4:3,16:9 Table 9, Data Byte 2

Active Format Aspect R3..RO  |Indicates area of interest Table 9, Data Byte 2

Ratio within the picture

RGB Quantisation Range [Q1..Q0 |e.g. limited range (16-235)  |Table 11, Data Byte 3
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The following AVI InfoFrame data may be used to assist input synchronisation:

Pixel encoding Y1..YO |e.g. YCbCr 4:2:2, RGB 4:4:4, |Table 8, Data Byte 1
etc.
Video Format Ident Code |VIC6..VI |e.g. 1080p/50, 1080i/25, Table 3, Data Byte 4
Co 720p/50, 5761/25

5.A.10.4 Recommended “EBU default” settings

5.A.10.4a Display gamma

The electro-optical transfer function should be a power law (commonly referred to as "Gamma"). The default
value of display gamma that is required to match the television programme producer’s intent is 2.35 in a
“dim-surround” environment [6], as per the measurements reported in section 4.2 in [5]. See also Annex A
for further information.

5.A.10.4b Colour primaries and gamut

The colours produced by red, green and blue signals, with each of the others turned off, should be within the
EBU tolerance boxes in EBU Tech 3273 [13]. The difference between the gamuts of ITU-R BT.709-5 [2]
(HDTV) and EBU (SDTV) [14] systems is so small as to be negligible.

5.A.10.4¢ Colour temperature

Whilst television pictures are produced in the studio assuming a display with D65 [3] reference white colour,
it is acknowledged that many consumer displays are set up for much higher colour temperatures.

To change current broadcast practice would result in an unwanted and undesirable change to the look of the
pictures, and so it is proposed that the current status quo be accepted, namely that broadcasters produce
pictures for a white point of D65. Consumer displays may actually be set to a white of significantly higher
colour temperature, but should always contain a user-selectable setting that conforms to D65. This setting
should be clearly indicated and is part of the EBU default conditions.

5.A.10.5 Measurement methods required to characterise the display

5.A.10.5a Luminance

The 100% luminance level is measured on a white patch occupying the central 13.13% part of the picture,
both horizontally and vertically, using the test signal described in section 3.5 of EBU Tech 3273 [13] and in
ITU-R Rec.BT.815-1 [7]. The measurement should be taken perpendicular to the centre of the screen.

5.A.10.5b Black level

Black level is measured in a dark room, on the black patches in the test signal described in 5a, above. Care
must be taken to avoid veiling glare in the measurement instrument, by the use of a mask or a frustrum, as
described in EBU Tech 3325 [1].

5.A.10.5¢ Simultaneous and full screen contrast
Simultaneous contrast is the ratio of the measurements in 5a and 5b, above.

The expression “Full screen contrast” has created confusion within the industry as it is used with different
meanings. For the purpose of reporting contrast measurements on flat panel displays, the EBU defines full
screen contrast as follows:

Full screen contrast is the ratio of the luminance of a white patch occupying 10% of the width and 10% of
the height (i.e. 1% of the screen area) in the centre of a black screen to the luminance measured from a
completely black screen (with the set switched on) in a dark room. This is sometimes known as “Full screen
(1% patch) contrast”.
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5.A.10.5d Electro-optical transfer function (Gamma)

The electro-optical transfer function (EOTF) is a definition of how the light output (luminance L, L and Lg)
is related to the broadcast R', G' and B' signals thus:

where:

X’_X Ll 7/
L, =L+ s[ 0 J
r
LX iS LR, LG or LB

Ly, is the residual light output at ‘black’ (this is a combination of the residual light output
of the display with the effect of the ambient room lighting),

s 1is a scaling factor related to peak light output, X' is R', G' or B',
Xy 1is the electrical signal representing the effective black level, and
vy is the display gamma, which is specified in section 4a.

The value of » will depend on the coding range (for example, analogue voltage, or 8-
or 10-bit digital coding) of the television signals.

Measurements of gamma are made by the method defined in EBU Tech 3273 [13]; see also BBC RD 1991/6

[4].

The EBU would prefer consumer displays to avoid applying overscan on any HD input format (1080p,
10801, 720p).

However, if a small degree of overscan is unavoidable, it should match the clean aperture, as defined by
SMPTE 274-2005 Annex E.4 [8] and SMPTE 296M-2001 Annex A.4 [9].

Further information about overscan is provided in Annex B

5.A.10.7 References

[1]
[2]

[3]

[4]

[5]

[7]
(8]

[9]

EBU Tech 3325: Methods of measurement of the performance of studio monitors (in preparation)

ITU-R Rec.BT.709-5: Basic Parameter Values for the HDTV Standard for the Studio and for
International Programme Exchange (2002)

CIE (Commission Internationale de I'Eclairage) Standard S 014-2/E (2006): Colorimetry - Part 2: CIE
Standard Illuminants

Roberts, A.: Methods of measuring and calculating display transfer characteristics (Gamma)
BBC Research Department Report RD 1991/6.

Roberts, A.: Measurements of display transfer characteristics using test pictures. BBC Research
Department Report RD 1992/13.

Hunt, R.W.G: "Corresponding colour reproduction" in The reproduction of colour, ed. 6, pp. 173, Wiley
& Son, 2004.

ITU-R Rec.BT.815-1: Specification of a signal for measurement of the contrast ratio of displays

SMPTE 274M-2005: Annex E.4 in 1920 x 1080 Image Sample Structure, Digital Representation and
Digital Timing Reference Sequences for Multiple Picture Rates

SMPTE 296M-2001: Annex A.4 in 1280 x 720 Progressive Image Sample Structure — Analog and
Digital Representation and Analog Interface

Digital Display Working Group, 1999-last update, digital visual interface [Homepage of Digital Display
Working Group], [Online]. Available: www.ddwg.org/ [June, 20, 2005]

HDMI, 2007-last update, high-definition multimedia interface [Homepage of HDMI], [Online].
Available: www.hdmi.org [March 14, 2007]



110 Bomnpoc 11-2/2

[12] CEA 861 -D: A DTV Profile for Uncompressed High Speed Digital Interfaces (2006)
[13] EBU Tech 3273: Methods of Measurement of the Colorimetric Performance of Studio Monitors (1993)
[14] EBU Tech 3213-E: Standard for Chromaticity Tolerances for Studio Monitors (1975)

5.A.10.8 Attachments (Annexes)
5.A.10.8.1 Annex A: Gamma

Television has evolved to give pleasing results in a viewing environment described by colour scientists as
‘dim surround’ [6].

This outcome includes three invariant components:

- the requirement to match luminance level coding (whether analogue or digital) to the approximately
logarithmic characteristic of the human vision system by means of an appropriate nonlinear coding
or “perceptual” coding of level. Such a characteristic has the effect of equalizing the visibility over
the tone scale of quantizing in a digital signal, or noise in an analogue one. A linear or other non-
perceptual based characteristic would require greater dynamic range (bandwidth or bit rate) for the
same perceptual quality, with adverse economic consequences;

- the immovable legacy effect of the CRT gamma characteristic on which the entire television system
was empirically founded. This legacy consists of both archived content and world-wide consumer
display populations;

- gamma is also the characteristic which coding schemes such as MPEG-2 and MPEG4-AVC are
designed to match, and any other characteristic will be less than ideal in terms of artefact and noise
visibility, to the extent that much of the impairment seen these days on transmitted television
material, when viewed on flat screen displays, is caused by the failure of the display to adhere
closely to a gamma characteristic, particularly near black.

It has been found that the end-to-end or “system” gamma for images captured in nominal daylight
conditions, adapted for the dim-surround consumer viewing environment is approximately 1.2, i.e. definitely
not linear.

The system gamma can be expressed as:
System gamma = camera encoding gamma (OETF1) x display gamma (EOTF2)

It has been found from measurement techniques, progressively refined over several decades,
that a correctly designed CRT display has an EOTF gamma of approximately 2.35 [5].
This is part of the “immovable legacy effect” of the CRT.

Therefore our system gamma equation is rewritten as
System gamma = 1.2 = OETF gamma x 2.35
Therefore OETF (camera) gamma = 0.51.

Since a pure gamma curve would require infinite gain to be applied to camera signals near black, resulting in
unacceptable noise; in practice this curve is modified to consist of a small linear region near black in
combination with a reduced gamma curve of 0.45 [2]. Note however, that a “best fit” single power law curve
for this characteristic comes out as 0.51, the same as in the calculation above. From the above, since the
consumer viewing environment does not, in general, change, and the OETF gamma cannot change (for
compatibility reasons and for the continuation of an optimal perceptual coding characteristic), the EOTF
gamma must also remain at 2.35, regardless of which new physical display device is used to implement it.

I OETF: Opto-electrical transfer function
2 EOTF: Electro-optical transfer function
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5.A.10.8.2 Annex B: Issues concerning overscan

The CRT has historically applied overscan of around 5% at each edge. This was required because of the
difficulty of aligning the scan geometry at the edges of a screen. Edge artefacts on analogue TV content (and
digitised versions of this) have been masked by the presence of overscan in the display.

In the modern all-digital environment, it is expected that edge artefacts are well contained.
Overscan has been applied on early flat panel displays to mimic the appearance of the image on CRTs.

There is an inevitable move towards the broadcast signal containing essential content to the edge of the
screen. The consumer should be able to see this complete image, rather than only 80% of the image area.

If the display has greater resolution than the incoming signal, scaling is needed. This scaling should not be
confused with overscan.

If a display is a close match to the resolution of the incoming signal, one-to-one pixel mapping will always
provide a better picture than scaling by a small percentage.

For SDTV the legacy of the installed base of consumer CRT displays, and the legacy of archive content may
prevent any change to existing broadcasting practices for some years to come.

Annex 5 - Part B
HDTYV and Progressing Scanning Approach

The advent of flat screen TV’s is leading to larger screen sizes in households — most popular LCD size is
already 32 and by the year 2010 the size is expected to move up to 42” diagonal. Predictions stipulate that
the average TV screen size will be of 60”diagonal in the year 2015 and full strength HDTV 1080p would be
preferred by consumers.

Progressive scanning is being presented to the public as a major improvement in the quality by receiver
industry.

No any more doubt-consumer flat-panels are becoming de-facto one of the key drivers for HDTV. The
steady reduction of tumbling consumer prices for both PDPs and LCDs at narrow competitive range
encourage the viewers — the biggest investor in the broadcasting chain — to acquire large flat screen TV’s
with expectations to enjoy attractive programmes delivered at home of real HDTV quality.

Furthermore, professional HDTV screen needs will be met by piggybacking on the consumer market for
panels as it was done for CRT’s.

Single world-wide HD video disc progressive scanning format “Blu-Ray Disc” is available on the market as
from the year 2008. It is backwards compatible with the DVD and CD formats. The “Blu-Ray Disc” format’s
playing and personal recording devices are exposing consumers to a quality that is far superior to standard
digital terrestrial television broadcast transmissions. “Blu-Ray Disc” player tumbling consumer prices have
made the “Blu-Ray Disc” very popular too. Furthermore within less than two years packaged media on HD
Blu-Ray discs, such as movies, will dominate the market.

Satellite broadcasting, a leading HDTV delivery system for many households of the world, is increasing
bandwidth to better serve viewers with flat panel sets. Cable Television distribution networks also introduce
the HDTV innovation. IPTV is providing attractive HDTV content exclusively on pay per view basis.
Telco’s are also providing HDTV content via VDSL and optical cable directly to households.

Digital terrestrial HDTV broadcasting service is offered to viewers of Australia, Brazil, Canada, China,
France, Japan, Korea (Republic of), New Zealand, Singapore, USA. Extensive digital terrestrial HDTV
broadcasting testing is on the way in Croatia, Finland, UK.
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5.B.1 What if the core display was a 1080p display?

A question considered by the B/TQE Group of EBU in 2004 was: If the world watched video content on
1080p displays, and 1080p DVDs were widely used, would 720p broadcasts look inadequate?

The BBC research, based on series of tests with 170 viewers seems to suggest that if they are at the 2.7 m
representative viewing distance for 30-40 inch screen flat panel displays, they would not notice the
difference between 720p and 1080p content on the 1080p display, because the eye would already be
saturated with detail by the 720p content. But if they watched at closer range (or alternatively at bigger
screen), they would notice the difference.

But it did seem clear to the said experts group that if: (i) the manufacturers decided to make receivers
capable of handling progressive formats up to and including 1080p; (ii) the majority of displays were 1080p
and (iii) there were 1080p DVDs in the public hands, then this is what the terrestrial broadcasters would have
to deliver.

As already indicated, all the above-mentioned three preconditions of the EBU B/TQE experts group will be
fully met as from the year 2010 and will be exceeded by far in the year 2015 with 60 inch average screen
size.

Another issue which remains to be explored concerns the extent to which a given progressive input signal
can be fully explored in practice by a given flat-panel display. If the three colour primary points are not
spatially coincident (as they are not in practice), it may be that to fully exploit a given signal resolution, a
higher resolution panel is needed to avoid spatial aliasing effects. In other words, it may be that a 1080p
panel is needed in order to fully use the 720p delivery format. At the year 2004, however, the evidence
before B/TQE suggested that the best delivery format would be 720p.

Warning to TV Broadcasters: Today, a professional HDTV programme can be produced in any of over 40
different capture/recording formats and converting between them always has shortcomings!!

On 3 of March 2006 Dr. J. A. Flaherty, Senior Vice President Technology, CBS Broadcasting Inc. has stated:

<<Today, Europe needs a more direct path to full HDTV terrestrial broadcasting. Suitable spectrum for
terrestrial broadcasting 1920/1080/16:9/24p, 25p, and 50i&p HDTV must be found, even at some sacrifice of
today’s lesser TV services. Otherwise, Europe’s terrestrial broadcasters, starved for spectrum, and thus
without HDTV, will, in time, cede their audiences and their future to the worlds’ alternative HDTV media.
European terrestrial broadcasting deserves a better future, and only Europe can make that future happen.
Today, Europe has a new birth of HDTV opportunity in its “Challenge of Choice”. Europe needs to adopt
full quality high definition for both production and emission and not adopt another evolutionary SDTV or
Enhanced1280/720p system on the way to final HDTV. Tempus fugit. European terrestrial broadcasters
must become HDTV broadcasters.>>

5.B.2 Interlaced/Progressive Scanning dilemma

The legacy question here is whether what you already have can be made to work. Interlace scanning can
work well with advanced compression and progressive displays — it is just less efficient in transmission,
needs complex standards-conversion in the flat-panel display, and has less motion-portrayal quality potential.

It may or may not be most cost-effective to use progressive scanning for programme production, or a mix of
interlace and progressive. It may be that interlace production equipment will be cheaper for today. But by
specifying a progressive delivery channel, we keep all the production options open, and make ourselves as
future-proof as technology allows.

5.B.3 Arguments for progressive scanning

5.B.3.1 Coding gain

In simple terms, anything an interlaced analogue bandwidth-compression system can do in series with a
digital compression system, a content-adaptive digital compression system alone can do better, working on
the “original” progressive signal.
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Thus, one of the advantages of progressive scanning is that we can compress video in a content-adaptive
way, rather than partly in a simple systematic way. A system such as interlace never cares what is best for
the particular content being seen, or the bitrate available in the channel. In the twenty-first century there are
better ways to reduce bandwidth than to use interlaced scanning.

Taken overall, the application of digital adaptive compression must be more “quality efficient” than using
interlaced scanning. There must be a “coding gain” associated with progressive scanning and adaptive
compression, when compared to using interlace scanning and then adaptive compression.

Quantifying precisely how much this is, or will be, is difficult because it depends on the scene content. It
cannot be done in terms of a set of a small number of subjective evaluation results; it has to be seen as the
long-term result for the channel efficiency. In practice it seems that most of the coding gain of progressive
scanning in a MC hybrid DCT environment comes from the improvement in the effectiveness of the motion
compensation stages of compression.

Tests with the ITU-T Rec. H.264 compression system widely known as MPEG-4 AVC Part 10, have
established that it compresses progressive images “better” than they compress interlace images. The bitrate
required to deliver a “good” quality 720p/50 image has been found to be less than that required to deliver
10801 (interlace) for material which is “critical but not unduly so”.

5.B.3.2  Avoidance of display up-conversion

New LCD, plasma and non-CRT-based projection technologies are different from the CRT technology they
replace. It is relatively easy to convert a progressive delivered image to an interlaced form, but it's much
more difficult to convert an interlaced image to progressive form to suit it to the new displays.

If you have a choice about whether to broadcast a signal which does, or does not, need de-interlacing in the
receiver, all the arguments found support broadcasting a signal that does not need de-interlacing:

1) Firstly because creating whole pictures for a progressive display from an interlace signal is no simple task.
Essentially you need different conversion algorithms in the receiver for when the picture is static and for
when it is moving. It is complex because you are trying to compensate for information which is not there.
Once the upper segment of the vertical/temporal spectrum is taken away by the interlacing, it cannot be
recuperated. Certainly there has been much research and development of consumer interlace-to-progressive
conversion by the large receiver manufacturers. But, even so, the progress — especially for HD resolution — is
not matching its original promise. On sale is seen only equipment with simple “motion adaptive” designs,
without motion compensation. While good for still images and for film mode, these methods are less good
for television moving images. In television, our core business is moving images.

2) Secondly, if you must have a de-interlacer, it is better to do something once with expensive and complex
equipment at the studio output, than to do it a thousand times less well using low-cost equipment in each and
every receiver across the land. EBU Group B/TQE assessed de-interlacers that are common in the domestic
display environment and found they generally contributed impairment and limited the final quality of an HD-
delivered image. However, professional conversion equipment of very good performance has been
developed and good de-interlacers are available from a range of manufacturers for studio use.

From all this, the said EBU Group concluded that conversion from interlace to progressive should not be
carried out at the receiver if we can avoid it.

5.B.3.3 Improvements in motion portrayal

Though the EBU B/TQE group has not investigated the best forms for HD production those broadcasters in
the United States who are using 720p/60 progressive scanning have informed the said group that the greatest
reason for their using it is because of motion portrayal for sports content. When there is much movement,
progressive scanning looks better, and indeed slow motion replay looks better.

History has taught broadcasters that sport was the major reason for people to buy colour television receivers
in the sixties and seventies. For HD, sport will be a “killer” incentive to move to HD. There is every reason
to take particular care of sports content for public service broadcasting where it is critical content.
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Whether or not progressive scanning is used for production, the choice of progressive scanning for the
delivery channel is an advantage. If we choose an interlace delivery channel, we are locked out of fully
seeing the advantages of progressive production — they cannot be carried forward to the public. Having a
progressive delivery channel allows us the option of using progressive production or not, as circumstances
dictate, and this seems the responsible approach.

5.B.3.4  The future broadcast chain will begin and end with progressive scanning

Current picture sources are fundamentally “progressive”. The CCD/CMOS at the heart of each camera
converts the optical image into electrical form with charges from all the rows of CCD elements transferred
into a storage device at the same instant. “Interlaced” or “progressive” images are formed when the signal is
“read” out of the chip: indeed, the interlaced signal is formed by discarding information.

We can also note that much electronic graphic programme material is generated in progressive form to avoid
the twitter or flicker of fine detail.

Objectively, we will have a broadcast chain which begins and ends with progressive scanning and, given that
you have the choice, one can see the use of interlace as an un-necessary limitation on quality built into the
chain.

5.B.3.5  Establishing the optimum progressive format

The above experiences led the EBU Technical Committee to recommend that Europe's best interests are
served by a progressive delivery channel, of which two are specified by the SMPTE — 720p/50 and
1080p/50.

To reach conclusions on whether one or the other, or both, should be recommended, the B/TQE group went
back to first principles to establish what HD brings to the viewer.

Deciding on a proposition for an HD format is not purely a matter of simply citing who uses which system,
or drawing three dimensional diagrams of the responses of different scanning formats.

There are too many variables to take into account and, unless actually related to real equipment, these
diagrams are misleading.

An appraisal was needed to be done based on the results of controlled tests with real equipment and real
people.

5.B.4 How much quality do we gain with HD?

Overall, of course, the SD image falls short of the equivalent HD-delivered image. For a general idea of the
difference, Fig. I shows a comparison made in the year 2004 in Sweden between SD delivered with
MPEG-2, and HD delivered using a more advanced coding method. The shots were sections of a complex
moving sequence. This was not a scientific test, but it was simply to show the general impact of the order of
difference.
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Figure 1: Comparing standard-definition and HD images

Fig. 2 shows how SD and HD have been compared by a large population sample in tests in Sweden. In this
case, very good quality standard-definition DVDs were compared with HD Digital VHS on adjacent screens.
The results showed that the SD picture quality was generally “fair” whilst the HD picture quality was judged
as “excellent”. If they are seen together, there is about two quality grades difference between HD and SD.

Figure 2: Comparison of SD and HD assessments
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This suggests that the critical factor for the viewer's perception of quality is the “context”. If the viewer can
experience both HD pictures and SD pictures, he or she will evaluate the SD pictures as two grades worse
than the HD pictures.

As HD DVDs and HD-capable displays are becoming popular, the viewer will experience this “context”, and
this in turn will lead to growing pressure on broadcasters to provide matching HD quality.

5.B.5S The balance between requirements for detail and spectrum efficiency

B/TQE believed that a judgment on the optimum delivery format needs to take into account both the
requirement to saturate the eye with detail in representative circumstances, and the need to provide the
lowest possible delivery bitrates for spectrum efficiency.

The European terrestrial airwaves, in particular, are highly congested and all broadcasters arguably need to
be as spectrum-efficient as possible but without annoying rtefacts. There is no doubt that whatever the
compression system used, the delivery bitrate for a 1080p/50 signal would be higher than for a 720p/50
signal. If a 720p/50 delivery signal is adequate, it is argued, it would be responsible to use it, rather than use
a higher scanning format that provides detail which will not be noticed on smaller screens. This is not to say,
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however, that 1080p/50 should not be used for programme production, where headroom could be an
advantage — but this is the subject of another study.

This choice of the 720p/50 format, rather than 1080p/50, with an advanced compression system would
decrease the risk of compression artefacts for practical bitrates. If we choose the lower of the two scanning
formats, for a given delivery bitrate, we have a higher chance of providing artefact-free delivery.

A demonstration, conducted by EBU at IBC 2006, was not intended to be a formal scientific subjective
evaluation of three HDTV formats, but rather a first-hand look at the qualitative differences in the formats, in
as fair and controlled feasible environment.

In the presentation of uncompressed sequences, the delegates reported difficulties in seeing difference
between the three formats — even at a viewing distance of 3h. But when the compressed images were shown,
the viewers did notice differences in the visibility of compression artefacts. Depending on the viewing
distance and scene content, the artefacts became visible to a greater or lesser extent and, with few exceptions,
the following were reported:

i) The 720p/50 format showed better image quality than the 1080i/25 format for all sequences and for
all bitrates;
i) With decreasing bitrate in the compressed domain, the difference between the 720p/50 and 1080i/25

format became more marked;

iii ) The 1080p/50 format was rated equal or better than 720p/50 for the higher bitrates. However,
720p/50 was rated better than 1080p/50 at the lower bitrates.

Annex 5 - Part C
Status of HDTYV Delivery Technology

5.C.1 System considerations

5.C.1.1  HD scanning formats

The EBU has identified and specified, in EBU document Tech 3299 (ITU-R Rec. BT.709-5), four HDTV
production formats: 720p/50, 1080p/25, 1080i/25, and 1080p/50. The 1080i/25 and the 720p/50 formats
can also be used for broadcasting, or other forms of secondary distribution, whereas 1080p/25 is currently a
production format only. However, for distribution, 1080p/25 can either be mapped into 1080i/25 as
1080pst/25 (progressive segmented frame, psf) or converted to 720p/50 by spatial down conversion
combined with frame repetition.

The 1080p/50 is termed a “3rd generation” HDTV format, which some broadcasters believe may be used in
future both for production and distribution purposes.

EBU studies suggest that, if the final quality seen by the modern HDTV viewer is taken into account, the
most “quality-efficient” broadcast format of these four, seen on current HDTV consumer displays, is the
720p/50 format. The 1080p/50 is quality-efficient and can be compressed to bitrates comparable to 1080i/25.
No technical advantages have been identified to date for the 1080i/25 format in the current broadcast
environment, though there were advantages in the past in the all-CRT-based display environment.

Almost all HDTV displays sold in Europe today are flat-panel matrix displays, requiring incoming interlaced
TV signals to be deinterlaced. The progressive format is thus the natural match to current HDTV
displaysSome broadcasters in Europe are however choosing the production format 1080i/25 for other than
technical reasons. This may be when, for example, older legacy equipment only supports 1080i/25, or when
productions are commissioned in, or the customer may require, 1080i/25. Both are understandable reasons.
But it is now technically understood that the interlaced footprint in the HDTV signal cannot be removed with
standards converters. Consequently a chain with a progressive signal generated from an interlaced source
will always have a potentially impaired quality compared to a full progressive chain.
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As a rule of thumb, for interlaced production, it is better to use one high quality professional de-interlacer at
the playout point, rather than placing the burden of de-interlacing on the many (and less effective) consumer
devices in the home. An additional advantage is that broadcast encoders can operate moderately more
efficiently in terms of bitrate requirements with progressive signals derived from interlaced than with
interlaced HDTV.

EBU tests suggest that, all other elements being equal, the advantage for 720p/50 broadcasting applies
whether the viewer's display is one of the widespread Wide-XGA-panels (1366x768 pixel, also called HD-
Ready) or a newer panel with 1920x1080 pixel (HD Ready 1080p), up to a diagonal size of about 52 inch.
However taking into account that average screen size predicted for year 2015 will be 60 inch this suggestion
may not be future-proof, therefore 1080p delivery would be better solution for the nearest future.

HDTYV broadcast encoder manufacturers usually provide optional signal processing functionalities which
process the baseband input video signal. This normally includes selectable input filters that reduce the
horizontal resolution of the video signals, in order to reduce the required bitrate in distribution, but with
some quality trade-off.

Often this horizontal down-filtering is expressed as the number of pixels per line. Having lower horizontal
resolution reduces the “criticality” of the scene ( a function of the entropy of the picture, which relates to
how difficult the picture is to compress without artifacts) and thus makes compression easier. If a scene
shows visible compression artefacts such as “blocking”, lowering the horizontal resolution can reduce these,
though the sharpness potential of the image falls also.

It is worth noting that recent formats from Sony (XDCAMHD 422) and Panasonic (AVC-I) and
GVG/Thomson (Infinity J2K) do not use horizontal down-sampling for either 1080i/25 or 720p/50.

The HDTYV baseband environment can be seen as comprising a number of quality format/levels, given that
the compression system and bitrate are chosen to transparently deliver the original signal.

Though it is by no means a complete indicator of quality, a major indicator of quality of a moving picture
system is its luminance-sampling rate. This is used below to classify scanning formats. There are several
factors in addition to horizontal resolution that relate to subjectively perceived picture quality, so the
luminance sampling rate should not be taken as a singular or linear measure of potential quality:

Scanning raster Luminance sampling Rate
1920x1080p/50 148.5 MHz

1920x10801/25 74.25 MHz

1920x1080p/25 74.25 MHz

1280x720p/50 74.25 MHz

Equivalent luminance sampling rate with subsampling

1440x1080i/25 54 MHz

960x720p/50 54 MHz

1280x1080i/25 48 MHz

960x1080i/25 36 MHz

The lower the level above that is used, the lower the bitrate needed to produce “artefact free” images, for a

given scanning algorithm, but also the lower the potential detail in the picture - which is important for the
HDTYV experience.

SDTYV quality signals (720x576i/25, 13.5 MHz luminance sampling rate) can be “up-converted” to any of the
formats by the broadcaster prior to broadcasting. The quality available to the viewer in this case can be better
that the quality obtained from up-conversion in the viewer's HDTV receiver, and may be improved in quality
compared to normally seen SDTV - but is not “HDTV. This can become even more apparent to the viewer if
he has the possibility of ”zapping” between SD-up-converted and native HDTV channels.
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To avoid double up-conversion, once in the studio and once in the receiver, if an HDTV format is broadcast,
it is best if 5761/25 source material is converted only once to 720p/50, using the best possible converter in the
studio.

The 1080p/50 format will provide higher quality headroom for programme production, and will make a
major contribution to programme production in the years ahead, when 1080p/50 production equipment
becomes readily available. Today, however, no complete IT-based studio infrastructure is available yet for
this format, but TV production manufacturers will fill in this temporary gap in the next couple of years.

The 1080p/25 format is an excellent format for programme production where motion portrayal is not critical,
as is often the case with drama (movie-look type programmes). This format fits into a 1080i/25 delivery
channel as segmented frames (1080psf/25), and can provide very high picture quality for viewers with
1920x1080 displays (given that there is no overscan, but one by one pixel mapping, though which is not very
often the case today), and a modest quality advantage for viewers with WideXGA (1366x768) displays.

There may be a case for using any or all of the four formats, 1080p/50, 720p/50, 1080p/25,and 1080i/25 for
programme production, and one or combination of the formats 1080p/50, 1080i/25 and 720p/50 for
distribution. Broadcasters need to make informed decisions on formats, rather than decisions based solely on
the advice of equipment manfacturers, who may be influenced by their own product line availability.

To respond to Members' needs, the EBU has asked production equipment manufacturers to make production
equipment which is “agile”, and can support any of the three 74.25 MHz formats. If possible, the equipment
should also support the 1080p/50 format (EBU R115). The information available at Spring 2008 is that
current new generation mainstream HD production equipment made by most or all manufacturers can
support any of the 74.25 MHz formats.

In 2005 the consumer equipment manufacturers association, EICTA, supported and encouraged by the EBU,
agreed labels that can be used for HDTV displays and for HDTV receivers. These are the “HD-ready”, and
“HDTV 1080 labels. These labels mean that receivers and displays are able to interpret and display the
720p/50 and the 1080i/25 format, as well as SDTV. Displays with the highest market penetration today are
compliant with the “HD-Ready” or “HD-Ready-1080p”/” HDTV-1080p” specification of EICTA (see
www.eicta.org/ for more details of these and other labels) with market share of large screen “HDTV-1080p”
steadily growing.

Several manufacturers are already making available 1920x1080 displays. Until recently, they have attached
one of the many proprietary labels that are not clearly defined. However their meaning for the public was
limited to indicating that those displays use a native 1920x1080 panel. It is neither an indicator of one-to-one
pixel mapping (i.e. no overscan), nor of the signal formats accepted (e.g. 1080p24/25/50/60 for Blu-Ray) at
its interfaces. These non-specified labels confused consumers and the industry, and should be avoided.
Fortunately, in Autumn 2007 EICTA agreed new and defined labels for 1080p displays (“HD-Ready 1080p”)
and for integrated receiver-displays (“HDTV - 1080p”). This is a welcome move, and these labels should
supersede the earlier labels.

Whilst the EICTA/Digital Europe HD-ready logo had found widespread acceptance as a guarantee that a TV
set would display an HD signal when the broadcasts started, the next step - the HD-ready 1080p logo —
appears not to have achieved the same acceptance until second quarter of 2009, which is rather unfortunate.
Whilst a manufacturer’s own “Full-HD” logo indicates that the display has indeed got 1080 lines of pixels, it
does not go as far as to guarantee that the TV will be compatible with 1080p50 signals from a set-top box or
1080p60 from games machine.

EBU has produced publicly available EBU Tech 3307 “Service requirements for Free-to-Air High definition
Receivers” in June 2005. and EBU Tech 3333 “HDTV receiver requirements’ publicly available at
www.ebu.ch.

Broadcasters can broadcast either 720p/50 or 1080i/25, or the horizontally downsampled versions of them, as
well as SDTV, in the knowledge that all HDTV ready receivers will be able to decode and display them
(provided any conditions needed for copy protection and conditional access needed have been met by the
viewer). Future-proof option of broadcasting 1080p/50 should also be considered.
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It is reasonable for broadcasters to inform their viewers about the quality they have provided in their
services. This is a sensitive issue, because many broadcasts today use “sub-sampling” prior to broadcasting,
to allow a lower delivery bitrate at the expense of some loss of detail in the picture. Strictly speaking,
services that are not based on a 74.25 MH7 luminance sample rate should not technically be labelled as
“HDTV”.

5.C.2  Distribution options

Broadcasters have to decide which delivery media to use for their HDTV services.

5.C.2.1 Broadband

The linear/non-linear medium of broadband (both wired and wireless) is available in some parts of Europe.
However it should be noted that high-quality (unimpaired) HDTV-services need high data rates that can
currently only be met by VDSL- technology. The more widespread ADSL2+ technology can be used, but
with some drawbacks in quality and Quality of Service (QoS), related to error transmission time.

FTTH (Fibre to the Home) networks are being deployed in many countries providing a much higher data rate
(100 Mbit/s) into the viewers home, using IP protocol. These services can provide ‘transparent’ quality for
HDTYV, provided the networks are managed to avoid packet loss for video services.

Broadband networks usually offer a certain bitrate that is not so large compared with digital satellite,
terrestrial, and cable capacities. In addition, zapping times and other quality of service parameters can be
dependent on the number of broadband streams simultaneously watched by the viewers. Only few European
broadband networks today have the capacity to deliver a single channel of HDTV without impairment - that
is with the bitrates of 12 Mbit/s or higher needed.

It is possible to deliver HDTV on the Internet by downloading or streaming. Peer-to-peer networks could
deliver such services, but work remains to be done to establish the practicality of doing so.

Introducing HDTYV in the terrestrial frequency bands is less straightforward, mainly because terrestrial radio
frequency spectrum is scarce resource.

5.C.2.3  Satellite delivery

The digital satellite transponder is essentially a container that can carry digital signals of any form, and there
is considerable airwave capacity available in DTH bands. Satellites have generally adequate data capacities
for HDTV channels, though current satellite bands are filling up.

The DVB-S2 digital multiplex capacity will be typically about 50 Mbit/s. If this is used as a single statistical
multiplex of HDTV services with diverse types of content, with mature encoders, the multiplex should be
able to accommodate three to five HDTV MPEG-4 AVC channels.

5.C.2.4  Terrestrial delivery

As a rule of the thumb, frequency planning for the digital terrestrial television environment is based on using
the same channel widths that are used today for analogue television broadcasting. This means that any digital
terrestrial television (DTTV) service, including HDTV terrestrial services, will be based on conventional
radio frequency TV channels, with the consequent limitation on the size of digital multiplexes.

The DVB-T digital terrestrial television system (DTTV) is essentially a “container” with a capacity of
between 12 Mbit/s and 24 Mbit/s, depending on the error protection level and modulation scheme used, for a
7/8 MHz (Band III) or 8 MHz (Bands IV and V) channel.

Work was accomplished by the DVB Project on a new digital terrestrial TV broadcasting format, DVB-T2.
The draft specification of this is freely available on the DVB website. DVB-T2 offers, in its first profile, a
50% gain in channel capacity compared to DVB-T. Though there are many parameters affecting bitrate
capacity, a typical maximum channel capacity for DVB-T2 may be 36 Mbit/s. DVB-T2 receivers however
will not be available before 2010.
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5.C.3 Accommodation of HDTYV in the ITU RRC-06 (GE-06 Agreement and Plan)

Introduction

The purpose of this Section is to assess the potential of the GE06 Plan to accommodate HDTV services. In a
recent study carried out for the EBU Technical Committee it is considered that in the future all TV
programmes will be in HD quality and that a minimum of 20 to 25 HDTV programmes will need to be
provided on the terrestrial platform in order to make it attractive for the viewers.

The GEO06 digital broadcasting plan allows for implementation of HDTV services, i.e. using DVB-T.
However, not all DVB-T plan entries offer the same opportunity for HDTV, primarily because of different
Reference Planning Configurations (RPCs) or system variants used to establish the GE06 Plan. Nevertheless,
the GE06 Plan permits a significant degree of flexibility in the implementation of transmission networks that
may be used in favour of HDTV.

By using advanced transmission systems, such as DVB-T2, it is possible to provide a higher transmission
capacity than DVB-T without changes to the GEO6 Plan. It is worth noting that the GE06 Agreement allows
only DVB-T and T-DAB entries to be recorded in the Plan. However, other digital television systems, such
as DVB-H and DVB-T2 can be implemented using the ‘envelope concept".

Data rate capacity required to deliver HDTV

One element of choice for HDTV broadcasting (or for HDTV delivery by other means) will be the data rate
used for delivering the compressed HDTV video signal. This is a critical factor that affects both the quality
the viewer experiences as well as the transmission costs.

The digital transmission capacity needed to deliver HDTV depends on a number of factors, such as:

. The type of compression used: legacy MPEG-2 or ITU-T H.264/AVC (MPEG-4 Part 10) also
referred as MPEG-4.

. The HDTV scanning format used.

. The degree to which picture impairments are acceptable.

. Whether the compression has to be done as the programme unfolds —“on the fly”- or not.

. There may or may not be time for several passes through the encoder for quality optimization

scene-by-scene. At least some broadcast material will always demand “real time” encoding because
the material is live.

. Whether the HDTV signal is part of a “statistical multiplex”.

. The performance of the particular manufacturer's encoding equipment.
. The type and size of the display and viewing distance at home.

. Predominant type of content.

All European broadcasters that have to date announced future plans to broadcast HDTV on the terrestrial
platform will use MPEG-4 compression.

The EBU has identified and specified4 four HDTV production formats: 720p/50, 1080p/25, 1080i/25, and
1080p/50. The 1080i/25 and the 720p/50 formats can also be used for broadcasting, or other forms of
secondary distribution, whereas 1080p/25 is currently a production format only. The 1080p/50 is defined as
“3rd generation” HDTV format, which may be used in future both for production and distribution.

Recent EBU tests of stand-alone MPEG-4 encoders of different vendors have suggested the following
minimum fixed bitrates in order achieve an HDTV image quality providing a significantly better quality
perception compared to good quality SDTV of 6 Mbit/s MPEG-2 for a wide range, including critical content:

. For the 1080i/25 HDTV format and horizontal sub-sampling to 1440 samples a minimum bitrate of
12 Mbit/s is recommended,
. For the 1080i/25 HDTV format and no horizontal sub-sampling a minimum bitrate of 12 - 14 Mbit/s

is recommended,
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. For the 720p/50 HDTV format and no horizontal sub-sampling a minimum bitrate of 10 Mbit/s is
recommended.

The choice of bitrate for HDTV needs to take into account a number of conflicting factors, and there will be
a need for trade-off of advantages and disadvantages.

For various reasons, administrations or broadcasters may decide to launch HD at a level of quality beneath
the above recommendations. These reasons may be due to strategic decision, or the requirement to respect a
given time schedule. Whilst the quality of such HD services may be less than recommended several
broadcasters consider that they are providing or will provide a significantly better offering than SD.
Nevertheless, it should not prevent a broadcaster to look for further improvements of the quality as they
become available (more spectrum, better compression, statistical multiplexing and so on...).

Whatever bit rate is employed, there will always be less risk of compression artefacts if 720p/50 is used
rather than 1080i/25, and thus there will be advantages in using 720p/50 for terrestrial HDTV broadcasting,
until the 1080p/50 standard eventually becomes available (EBU Recommendation R 124).

The bit rate used for current HDTV services is constrained by commercially available encoder performance,
which is constantly evolving (moving target).

In practice a range of bitrates is currently used for HDTV broadcasting, including, for example, about 13
Mbit/s by the SRG for their 720p/50 service in Switzerland. In Germany, since July 2008, ARTE has
transmitted a 720p/50 satellite service with a video data rate of 12 Mbit/s. In Belgium, HDTV services are
available in cable and over IP, 720p/50 and 1080i/25, depending on the programme, and with a bit rate of
about 9 Mbit/s.

In France TF1, France 2, Canal+, ARTE and M6 are offering terrestrial HDTV services in the 720p/50 and
1080i/25 format. One HD multiplex uses 64 QAM % GI 1/8 over SFN with 3 HD programmes in the
statistical multiplex with an average video bit rate of 7.3 Mbit/s per programme.

MPEG-4 advanced video coding transmissions will benefit from statistical multiplexing. In a large statistical
multiplex, with mature encoders, future HD services may be able to operate with an average bit rate of about
8-10 Mbit/s. In a standalone service, up to 16 Mbit/s will be needed, depending on the development of
encoders in the future. In a small statistical multiplex, the bit rate needed will lie between the said two
values.

Finally, when calculating the overall bitrate budget for an HDTV service, additional capacity needs to be
added to the video bitrate for 5.1 surround sound (about 0.5 Mbit/s with the DD system and 0.25 with DD+
or HE-AAC) and about 2 Mbits/s for interactive multimedia services (MHP, OpenTV, MHEG).

Features of the GE-06 Plan

The GE-06 Plan covers the frequency band 174 - 230 MHz (Band III - arranged into seven or eight channels
with 8 or 7 MHz bandwidth, respectively, depending on the country,) and the frequency band 470 - 862 MHz
(Bands IV/V - subdivided into 49 channels, each with 8 MHz bandwidth).

Whilst large number of combinations of DVB-T system variants and the reception modes (fixed, portable
and mobile reception) are possible, their use would make the frequency planning extremely complicated.
Furthermore, not all of these combinations are used in practice.

In order to simplify the Conference planning process a limited number of Reference Planning Configurations
(RPCs) was defined representing, in an approximate way, the most common types of coverage. As a result,
for each GEO6 Plan entry an associated RPC (mainly as allotments), or a chosen combination of system
variant and reception modes, are recorded in the Plan. In the implementation phase, broadcasters or delivery
network operators have the freedom to choose a system variant that best fits the real coverage requirements,
while taking account of the recorded RPC of the corresponding digital entry in the Plan.

The three following RPCs have been defined for DVB-T:
. RPC1 - for fixed roof-level reception
. RPC2 - for portable outdoor, lower coverage quality portable indoor, or mobile reception

. RPC3 - for higher coverage quality for portable indoor reception
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Some examples of typical implementation parameters corresponding to these three RPCs are shown in the
table below. Other system variants may be implemented under certain conditions.

Reference planning RPC1 RPC2 RPC3

configuration

Reception mode Fixed Portable outdoor Mobile Portable  Portable
indoor indoor

Modulation 64-QAM  16-QAM 64-QAM QPSK 16-QAM 16-QAM  16-QAM

Code rate 3/4 2/3 2/3 2/3 Y 2/3 2/3

Location probability for 95% 95% 95% 99%  99% 70% 95%

planning

Max. net bit rate* (Mbit/s) 27.14 16.09 24.13 8.04 12.06 16.09 16.09

* Source: EBU BPNOOS - Terrestrial Digital Television: Planning and Implementation Considerations,

Third issue, Summer 2001

It is not obvious from GE-06 how the Plan entries will be used in practice, since national objectives for
DTTV are different across the 120 countries of the GE-06 Plan. The total capacity available in the GE-06
Plan is often expressed in the number of multiplexes (‘layers’) that could be provided over the whole
national territory. One layer represents a set of channels that can be used to provide one full, or partial,
nationwide coverage.

For most countries this is equivalent to:

. three T-DAB layers in Band III,
. one DVB-T layer in Band III, and
. seven to eight DVB-T layers in Bands IV/V.

It is up to the national administrations to decide how this capacity will be used. Some of the Plan entries are
likely to be used to provide nationwide coverage while the other entries will be used for regional or local
coverage.

The number of multiplexes that can be achieved in practice sometimes exceeds the capacity that is
theoretically available in the GE-06 Plan. In most cases this will be at the expense of accepting higher levels
of interference that may result in reduced coverage or lower quality of service. Moreover, variations in the
overall coverage that can be achieved by a given country arise due to the different situations that occur
within the area of this Plan; for example geographical size, proximity and number of neighbouring countries,
type of reception mode adopted (fixed or portable).

For the purpose of this Report the theoretical capacity available in the GE-06 Plan will be used.

5.C.4 Assumptions on the technology evolution

There are important developments taking place that would provide for a significant increase in the
transmission capacity on the terrestrial platform. These relate to improvements in coding (compression) and
transmission system as follows:

* MPEG+4 is an improved video and audio coding compression standard. This is expected to operate at up to
double the efficiency of the coding standard MPEG-2 that is currently used for most of the digital terrestrial
transmissions. This means that a DTTV multiplex could carry up to twice as many services using MPEG-4
as can currently be achieved using MPEG-2, whilst maintaining similar picture quality.
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* DVB-T2 is a new transmission standard. Early estimates of performance of the baseline specification
suggest 30 to 50% bitrate capacity gain for a typical application for the same reception conditions.

It has been estimated that the introduction of these two innovations could, if combined, increase the capacity
of a multiplex by up to 160% for fixed reception although some experts consider 100% to be a more realistic
estimate. It is also assumed that the capacity gain in the case of portable or mobile reception will be similar
to that of fixed reception.

Furthermore, as a trade off, implementation of new DTTV systems such as DVB-T2 may:

* require different approaches concerning network planning and may also have an impact on the frequency
planning. In particular, if GEO6 Plan entries are to be used for DVB-T2 instead of DVB-T the conditions for
such substitution need to be determined and the implications in terms of interference, protection
requirements and coverage parameters have to be investigated.

* induce extra cost for the broadcaster - transmitter, aerial if multiple input single output antennas (MISO),
and new set up boxes and HDTV receivers availability for the viewers which should be taken into account at
the time of the considered introduction of DVB-T2 but dully taking into account other available digital
terrestrial television platforms.

5.C.5 Conclusions

An entry to GE-06 Plan is submitted and implemented as one DVB-T multiplex transmitted over a
corresponding coverage area. This applies to both assignments and allotments. Allotments are normally
converted into a single assignment or a set of assignments that operate as an SFN.

A DVB-T multiplex is essentially a “container” with a given bitrate capacity, which in practice ranges
between 8 Mbit/s (QPSK, 2/3) and 27 Mbit/s (64 QAM, 3/4). Whilst the choice of the system variant is in
some cases constrained by the RPC recorded in the Plan, there is the possibility for the Plan to be modified to
include a different system variant.

In principle, the container (multiplex) can be used to deliver any picture quality, including HDTV providing
that the services fit into the available channel capacity and are receivable at an adequate bit error rate.

One HD programme currently requires a fixed bit rate of 10-20 Mbit/s depending on the format and
compression method used (e.g. MPEG-2 or MPEG-4). If statistical multiplex is applied an average bit rate of
7-8 Mbit/s per programme can be achieved (e.g. if 3 HD services are multiplexed together in a DVB-T
multiplex with around 24 Mbit/s). Careful design of the production chain and high quality MPEG-4 encoders
in combination with statistical multiplexing and horizontal sub-sampling will allow that these bitrates
provide perceptible improvements over state-of-the-art MPEG-2 based SDTV services on DTTV.
Consequently, one GE-06-based DTTV multiplex can theoretically carry one to three HD programmes for
fixed reception and maximum of one or two HD programme for the more robust system variants that allow
for portable or mobile reception. Some system variants do not have sufficient capacity for HDTV.

In the future, with the expected future improvements of video coding, it is assumed that HD fixed bit rate
requirements will be reduced to 8-10 Mbit/s per programme. There will also be advances in the transmission
system such as DVB-T2. The GE-06 Agreement allows for implementation of DVB-T2 under the envelope
concept; i.e. provided that it does not cause more interference nor require higher protection that the original
Plan entry. This may restrict the choice of DVB-T2 system variants available for such implementation and
will need further investigation.

By combining the expected advances in the transmission systems and using statistical multiplexing it should
be possible to aggregate up to 4 or 5 HDTV programmes per multiplex for fixed reception, or 2 to 3 HDTV
programmes in a multiplex for portable or mobile reception.

This leads to the conclusion that the maximum capacity currently available in the GE-06 Plan in terms of
number of programmes is as follows:
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Fixed Reception Portable Reception
UHF Bands IV/V VHF Band 111 UHF Bands IV/V VHF Band 111
DVB-T 7-24 1-3 7-16 1-2
DVB-T2 21-40 4-5 14-24 2-3

The figures in the table above are based on the following assumptions:

. most countries have 7-8 layers in UHF and 1 layer in VHF in the GE-06 Plan,
. all DVB-T Plan entries will be used to provide HDTV services, and
. the performance MPEG-4 encoders, which are continuously evolving ( moving target), are

sufficiently advanced by the time of DVB-T2 implementation.

It should be understood that these conditions may not always be applicable in practice. The above-mentioned
maximum bitrates for DVB-T can only be achieved with MFNs or SFNs using short guard intervals,
otherwise the actual net bitrates are less than the stated above.

It should be noted that many European countries may not be able to launch a full HDTV offering on the
terrestrial platform until they and their neighbours have completed analogue switch-off.

Mr. R. Brugger and Ms. A. Gbenga-llori, IRT, Munich, Germany have published the outcome of their study
“Spectrum Usage and requirements for future terrestrial broadcasting applications” in the EBU Technical
Review, 2009 Q4. There-in, they have assumed the HDTV as future standard for all TV applications and
they have assessed the number of TV programmes that could be accommodated in given multiplex when
applying both the MPEG-4 source coding techniques and the DVB-T2 channel coding techniques. Based on
those assumptions and taking into account latest status-quo of technology development, they have
investigated the possibilities available within GE-06 Agreement and Plan as well as the potential of digital
terrestrial television to provide a compettive platform for future broadcasting applications.

The concise up to date information in this article [Hyperlink A] may provide a realistic framework for
conceptual elaboration of strategy, policy and plans for the transition to DTTV broadcasting and deserves
thourough consideration and analysis not only by the TV Broadcasters but also by competent Regulatory and
Policy Making Authorities.

5.C.6 Licence Fees for MPEG-4/AVC

A factor affecting decisions on the use of technologies is the licensing costs of using them. Broadcasters
expressed concern about these charges, and MPEG-LA also offered the option of a one-time fee of $2500 per
professional encoder. In 2008, there are two options for free to air broadcasters:

. one payment of $2,500 per encoder

. Payment of $10,000 each year for any number of encoders per legal entity.

The less expensive option depends on the way the individual broadcaster operates.

5.C.7 Interactivity services and Teletext
Broadcasters may also want to add interactivity to their HD broadcast services.

Teletext already allows for limited local interactivity (with SDTV resolution only), whereas the DVB
developed system, the Multimedia Home Platform MHP (and other systems) can provide the full range of
interactive content (declarative and procedural). The MHEG API used in the UK currently provides for
declarative content.
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The MHP 1.1.3 specification has been extended to support HDTV, i.e. the resolutions of 1280x720 and
960x540 as mandatory formats, and 1920x1080 as an optional format in addition to an SD resolution of
720x576.

Both mandatory resolutions of 1280x720 and 960x540 are 'exclusive', which means that applications can
only use one of these resolutions at a given time. In most cases, a broadcaster will need to align the
resolution of the HD MHP graphics plane with the resolution of the video content. Where several
applications share a graphics plane, these need to agree on the same resolution.

If unbound applications provided by a network operator are active at the same time as applications provided
by a broadcaster, the parties need to agree on a graphics resolution that is commonly used by their
applications.

At the current time however, the EBU Technical Committee has withdrawn its recommendation for MHP
because of lack of information on licensing, and is developing requirements for future systems.

5.C.8 Dynamic switching of HD and SD resolutions

The display (or other downstream device) following the receiver, whether connected through analogue or
digital (HDMI) interfaces, needs to follow resolution changes without picture break up, frame roll or
freezing, and without on-screen display indications, unless a fixed output format is configured at the receiver
output. The use of such fixed output format is less advantageous for overall signal quality.

Dynamic switching between SD and HD

The new DVB guidelines for receiver implementation, ETSI TS 101 154, identify four separate categories of
receivers in the 50 Hz world:

. Receivers based on MPEG-2 and supporting SDTV,
. Receivers based on MPEG-2 and supporting HDTV,
. Receivers based on MPEG-4 H.264/AVC and supporting SDTV
. Receivers based on MPEG-4 H.264/AVC and supporting HDTV

These categories are not mandatory backwards compatible, and at least in principle, receivers could be made
that are capable of decoding MPEG-4/AVC in HDTV, but do not support either SDTV, or MPEG-2 services
in either resolution. However, most receivers in free-to-air markets will support both HD and SD resolutions,
and often MPEG-4/AVC and MPEG-2 video coding. A requirement to support more than one of these
categories should be specified in receiver guidelines.

Where a receiver supports more than one category, the broadcaster might wish to dynamically switch
between an HDTV and SDTV event by event in order to optimize the use of a broadcast channel. Receivers
should follow such changes without any action by the user, without any onscreen indication, and with a
minimum of service interruption comparable to a channel change.

Since such near-seamless dynamic switching is not explicitly specified by DVB, a broadcaster who wishes to
do so should make this an explicit requirement, and might also decide to provide test signals on air to check
this feature. This approach would help to establish a receiver population supporting all these operational
modes, even if such features are not used from the start of any HD broadcast services.

Dynamic switching of HD resolution and HD formats

In the same way as switching between HD and SD resolutions, a broadcaster might wish to dynamically
change the horizontal resolution, e.g. between 1920 and 1440 pixels, for a give vertical resolution, or might
wish to change between 1080i and 720p formats. Such switching could help to avoid cascaded conversion
processes in a broadcast chain.

In the same way as for dynamic switching between SD and HD, it is recommended that prior to regular
services using this feature, test signals are provided on air, and inclusion of such features in the related
receiver specifications. Further studies are required to cope with the 1080p option.
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Dynamic switching of channels and transponders

It may be useful for broadcasters to be able to provide HD versions of programmes on a different channel to
SDTV versions, and to trigger set top boxes to switch to HD versions of programmes when they are
available. This approach is used by TPS in France, and uses signalling in the DVB-SI, in “private data” to
signal the existence of an HDTV version of a programme, and its location (transponder, multiplex, SI). If
such a feature was valuable to several broadcasters, a standard could be developed.

Signalling of aspect ratio

MPEG-4/AVC signals include the “pixel” aspect ratio as an optional parameter in the bit-stream, whereas for
MPEG-2 signals, the aspect ratio is mandatory information.

At the time of writing this report, not all AVC encoders include this optional information, and there is also a
minor inconsistency between the ISO/IEC MPEG-4/AVC specification and the corresponding DVB
document.

However it is recommended that all professional broadcast encoders should include this information in the
broadcast stream..

5.C.9 Broadcast issues
5.C.9.1 Encoder performance

Encoders for MPEG-4 H.264/AVC have been developed by several established broadcast equipment
manufacturers, but also by manufacturers generally known for Internet applications, or from the merging
IPTV market.

For head-end implementation, most encoders already provide both DVB-ASI and IP/Ethernet interfaces, as
typical interfaces for these areas.

Current quality of H.264 compared to MPEG-2

The quality of MPEG-4 H.264/AVC encoders has improved significantly in recent years. The results of the
evaluation are given in separate reports available for each manufacturer, to EBU members only.

Preliminary conclusions on encoder quality

The following initial conclusions can be drawn from this evaluation:

. Coding efficiency has significantly improved. Practical broadcast implementations of MPEG-4
H.264/AVC now show a clear advantage over established MPEG-2 encoders.
. Some implementations of MPEG-4 H.264/AVC encoders now allow a saving of about

40-50% bitrate (depending on content criticality) compared to MPEG-2.

. 10801/25 is generally more difficult to compress than 720p/50. The advantage of 720p/50 over
1080i/25 varies for different implementations. Current, but ongoing, investigations indicate about
20% bitrate savings for critical content with 720p/50.

5.C.9.2  Delay issues between audio and video “lipsync”

In HDTV systems using sophisticated compression and scaling, the major sound vision synchronisation issue
is the extent to which the sound runs ahead of the vision due to the image processing, which causes a delay,
which in turn can be much greater that the delay caused by the audio processing.

The human senses are much more sensitive to sound ahead of the picture than to sound behind the picture,
because having sound arriving later than the image is quite normal when we converse with people who are
far away. Unfortunately, sound running ahead of the image, to which we are particularly sensitive, is the
usual form of lack of synchronisation in HDTV broadcasting.

The situation is complex because the delay in the display itself can depend on whether the incoming picture
is interlaced or progressively scanned, because of the need to deinterlace the interlaced image in the display.

The threshold of perception of sound running ahead of the picture in critical conditions is very small - about
10ms, and the threshold for sound running after the picture is about 20ms. In normal circumstances however
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it is considered that for SDTV these requirements can be relaxed to 40ms and 60ms for the end-to-end chain
(EBU R37).

To apportion this to different parts of the broadcast chain is somewhat arbitrary, but ideally, the delay should
be arranged in the encoder/decoder combination to be less than Sms, to allow maximum freedom for delay in
production and home display.

5.C.9.3  Quality requirements for broadcasting

Bitrates should be chosen such that there are acceptable (just perceptible or imperceptible, for virtually all
average programmes) compression artefacts at 3H viewing distance, on scenes which are “critical for
advanced compression systems but not unduly so”, on a given target display (up to 50”). This means using
scenes that have high entropy (scenes full of non identical detail and non uniform movement) but which
could still be conceivably part of a normal programme.

For an HDTYV service to have a public value, it is necessary to provide and maintain high quality, and the
presence of artefacts must not diminish the value of the high definition. The service must be essentially
artefact free, in order to provide the added value compared to an SDTV service.

The bitrate needed depends on many factors, explained earlier.

5.C.94 Receiver Content Protection

Information on the current Content protection options is given in the Appendix below.

5.C.9.5  General conclusions on HDTYV delivery

In principle, the highest quality for the viewer will result if the highest quality is used for programme
production, and the most efficient format used for compression for broadcasting, bearing in mind viewer’s
display capabilities.

The highest quality HDTV today can be provided for normal viewers using display sizes up to about 50 inch,
if programme production is in the 1920x1080p/50 format, and broadcasting is in the 1280x720p/50 format.

If 1920x1080p/50 format production is not available (as is the case today), the highest viewer picture quality
will be achieved for scenes with motion critical content originating from 1280x720p/50 programme
production and by1280x720p/50 delivery. This will deliver the best quality for “events” HDTV television,
and the best trade-off between bitrate required and quality delivered to households.

If 1920x1080p/50 format production is not available, and the programme content has very little movement
(i.e. with movies), than the highest potential viewer quality will be achieved for viewers with 1920x1080p/25
production and 1920x1080psf/25 delivery. This format will deliver the best quality for “drama”.

If 1440 or 1920x1080i/25 programme production is used, conversion to 720p/50 for broadcasting will not
significantly improve the picture quality, because the efficiency gains of progressive scanning for
compression will not be available, although professional standards converters can improve quality. The
viewed picture may be slightly better because of the improved sophistication of the interlace-to-progressive
conversion. It is better to use professional, high quality interlaced to-progressive converters at the
broadcaster’s premises than to place the de-interlacing task on consumer displays or set-top boxes.

5.C.10 Appendix: Digital HDTV broadcast security elements

The current situation suggests that EBU members have different circumstances and different needs for
HDTV broadcast security. A number of different scenarios will therefore need to exist among EBU
members.

. A 'common EBU position' may amount to an acknowledgment that different scenarios exist, which
may each suite different members best, depending on their local circumstances

. There are five different scenarios in use by different broadcasters in different countries.
The elements determining broadcast security

There are two main elements of the broadcasting path to consider:
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. the signal on the broadcast path from the transmitter (e.g. via satellite) to the receiver in the
home, which is usually a set top box.

. the signal on the path in the home from the set top box to the display.

The signals in each case can be “in-the-clear” or “scrambled”. If the signal is “scrambled” the picture will
not be viewable unless it is “descrambled”.

For the first element of the broadcasting path, e.g. from a satellite to the receiver in the home, “geolocation”
(limiting coverage to certain geographical areas) may be applied to limit coverage.

Broadcast coverage areas can, in principle, be limited by two means:

. The first may be called 'physical geolocation'. In this case the coverage beam or a combination of
the coverage beam and the error correction system used on the satellite delivery path are arranged to
ensure that only viewers in a given area can watch the broadcast. This may or may not be possible
depending on factors such as which satellite beams are available. This is done, for example, by the
BBC and ITV in the UK to constrain coverage of their digital satellite services to the United
Kingdom.

. The second may be called 'electronic geolocation'. In this case, the broadcast signal is scrambled
and is only available to those who have a receiver that accepts smart cards, and have a particular
smart card. This is done, for example, for SDTV services by the SRG in Switzerland, who provide
the necessary smart card only to those who have paid the annual broadcast license, and are normally
resident in Switzerland. There are scrambling methods available, such as the DVB algorithm, but
there is no EBU recommended scrambling method specifically for this application.

The reason geolocation is applied to broadcasting is usually because rights have not been obtained for
viewers outside a constrained area.

For the second element of the broadcasting path, the path from the set top box to the display, “content
protection” may be applied to prevent copying and redistribution of the signal.

If simply signalling that the material should not be copied is not enough, the signal on the link can be
scrambled (though with a new system which is separate from that used on the broadcast path). The signal
will be viewable on the display if it is an “authorized” display (subject to authentication or revocation
between STB and Display), because it will contain the descrambler. There is a standardized method of
scrambling and descrambling on this link called 'HDCP' (High Bandwidth Digital Content Protection).

The HDCP scrambling can be set to be 'on' or 'off' by default, which will be the status of the equipped
devices when purchased. It is possible in principle to switch either at any time, or per content. This requires,
however, that broadcasters insert a flag in their signal to activate or deactivate the appropriate mode,
respectful of the original default mode. This flag however requires a particular protected transport that is
usually not available for free-to-air FTA broadcasts.

The DVB Project has developed a signalling system that can be used to switch the HDCP scrambling on and
off. This DVB signalling is intended for use in general for Content Protection and Copy Management (DVB-
CPCM). It contains a flag called “Do Not Scramble” that could be used to control HDCP. This signalling
could be implemented and used before consumer electronic product implement the DVB-CPCM solution in
integrated form as a whole.

The total broadcast security system is defined by the combination of methods used on the two parts of the
signal path. There is a link between the two elements to the extent that security may need to be balanced in
both parts - both high and both low. However, there may be circumstances when this does not apply.

Scenario 1: Free to Air Scrambled (FTA/S) with HDCP default set to “on” in the set top box or receiver

1.1 The digital HDTV signal over the broadcast path is scrambled. The purpose is not to enable
payment systems, it is usually to ensure that only viewers in given geographical areas are able to
watch the programmes (“geolocation”) when and if viewing rights restrictions call for it.
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The digital HDTV signals can only be received on “authorized” receivers, in the sense that the
receivers conform to a specification that includes a descrambling process and the receiver needs a
smart card.

Part of the descrambler is included in a smart card that needs to be inserted into the receiver. Smart
cards can be available at no cost to the user at the point of sale of the receiver or in some other
convenient way, but only in geographically authorized locations.

They could be made available subject to proof of payment of a TV license.

There are several elements of additional costs associated with this scenario, compared to a free to
air unscrambled scenario. The set top boxes need additional complexity and they will cost more.
The smart cards have to be made and provided. Broadcasters have an additional burden associated
with the scrambling process.

The burden of the additional costs to be born by the viewer can be light to the extent than volume
production of receivers inevitably reduces the cost of features in a receiver. The cost of the set top
box is determined more by the volume made than by the cost of the components in it.

The burden of the costs to be born by the broadcaster in the arrangements for the smart card is large
if born by a single broadcaster, and could have a significant impact. The burden of costs would be
reduced if born collectively by a group of broadcasters. A smart card system has been in operation
in Japan and the cost of management of the smart card has proved to be higher than anticipated
revocation is per device and not per content. This is one of the drawbacks of HDCP "on" by default.

The scrambling between the set top box and the display is set to “on” unless otherwise instructed.
Authorized displays (e.g. those which have the “HD ready"’label) are able to descramble the signal
and display it. Older displays which do not have an HDCP-descrambler built in (and thus no HD-
ready label) are not able to display the digital signal, but may be able to see a marginally inferior
analogue HDTYV picture.

Programmes that need to be scrambled for “geolocation” reasons are likely also to be subject to
restrictions on copying and transfer to other media such as Internet. Once the obligation of
distributing content within a geographical area has been fulfilled there may however be no reason
why content could not remain in the clear after acquisition within the home.

If broadcasters use HDCP actively this will mean they have the responsibility of distributing the
‘black list’ of devices which should not be served because they are known to allow piracy in some
way - the so-called “revocation list”. Furthermore, if a device is on the revocation list because of its
insertion by a Pay TV operator, the same revocation will apply to free to air services, whatever the
public service mission of the operator of the free to air services.

Scenario 2: Free to Air Unscrambled (FTA) with HDCP default set to “off”

2.1

2.2
23
24

2.5

The digital HDTV signal over the broadcast path is in the clear. Other means of physical
geolocation may be used.

The digital HDTV signals can be received on any receiver, and no smart card is needed.
Old HDTV and new HD-ready displays are able to view the digital HDTV signal.

Given that a signalling system is standardized in the DVB family of standards, and that receivers
recognize it, it will be possible for the broadcaster to switch the HDCP scrambling off remotely.
This could be important if there are set top boxes on the market which have HDCP enabled by
default and if manufacturers are obliged to implement HDCP devices with this switching function.

This configuration prevents revocation from impeding reception.

Scenario 3: Free to Air Unscrambled (FTA) with HDCP default set to “on”

3.1

32
33

The digital HDTV signal over the broadcast path is in the clear. Other means of physical
geolocation may be used.

The digital HDTV signals can be received on any receiver, and no smart card is needed.

The scrambling between the set top box and the display is set to “on” unless otherwise instructed.
Authorized displays, those that have the “HD ready” label and thus have an HDCP descrambler, are
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able to descramble the signal and show it to the viewer. Other devices that are not authorized
cannot. This acts as a deterrent to the redistribution of the programme. Older displays which do not
have the HD-ready label are not able to display the digital HDTV signals, but may be able to see a
marginally inferior analogue HDTV signal, although the trend is to abandon such analogue
interfaces on the mid to long term.

34 If all devices are HDCP compatible, free-to-air programmes would flow transparently to the
display. If the device is shared with other service providers such as Pay TV broadcasters with
stronger security constraints, and if Pay TV broadcasters were required by content providers to
revoke certain devices, the screen would go also black for FTA content as HDCP scrambling ‘on’ if
this is required for some content by the owners.

Scenario 4: PayTV Scrambled with HDCP default set to “on”
This is the most likely scenario for Pay TV services.

As mentioned above, the use of revocation per device may have repercussions for the reception of FTA
content.

Scenario 5: PayTV Scrambled with HDCP default set to “off”

This is the second scenario for Pay TV services. The digital HDTV signal over the broadcast path is
scrambled but the default setting of HDCP scrambling between the set top box and the display is set to “off”.

Pay TV services use their proprietary scrambling systems on the broadcast path to switch HDCP scrambling
“on” if this is required for some content by the owners.

Current situation in Europe

Available information obtained suggests that:

France Television believes that Scenario 1 is necessary for the French environment, including
public service broadcasting. The dominant factor is the critical need for content that is only
available if there is guaranteed geolocation and copy control.

ARD, ZDF, and SRG believe that Scenario 2 is necessary for their environments in Switzerland and
Germany. The dominant factor is the national policy for public service broadcasting to be in clear.

The BBC and ITV believe that Scenario 3 is necessary for the UK environment. The dominant
factor is a combination of the national policy for public service broadcasting to be in clear, coupled
with the wish to take some steps to deter redistribution of content. Though not “watertight”
measures, they would act as a deterrent to unauthorized redistribution.

Scenario 5 is used by Premiere for Pay TV services, and 4 is used by Sky Italia and Sky UK for Pay
TV services, and by Canal plus/TPS for Pay TV services. The reason for the different approaches
has not been established.
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Annex 6
European Commission Launches Public Consultation on Digital Dividend

On July 10, 2009 the European Commission published for public consultation until September 4, 2009 a
document on “transforming the digital opportunity into social benefits and economic growth in Europe” .

The consultation is aimed at collecting views from all interested stakeholders on the use of the digital
dividend radio spectrum released from the transition from analogue to digital terrestrial television (DTT).

The Commission intends to adopt a communication on the digital dividend, including an official proposal for
an EU policy roadmap, to be submitted to the European Parliament and Council in autumn 2009.

The Commission also identifies two urgent measures to facilitate the process of making the UHF 790-862
MHz band (‘800 MHz band’) available on a technology and service neutral basis as quickly as possible
within a harmonised technical framework.

A. Background

The policy debate on the use of the digital dividend dates back to 2005 when a commission communication
set January 1, 2012 as the recommended deadline for the EU-wide transition to DTT (see EU Media Tracker
11).

In its 2007 communication on ‘“reaping the full benefits of the digital dividend in Europe: a common
approach to the use of the spectrum released by the digital switchover” the Commission proposed an
approach based on different 'clusters' in the UHF band (470-872 MHz) which would be subject to different
degrees of spectrum management coordination at the EU level. These clusters would be the sub-bands for:
digital terrestrial broadcasting; mobile multimedia (including mobile TV); and fixed wireless/mobile
broadband (see EU Media Tracker 12).

A number of follow-up initiatives were then promoted by the Commission to further analyse the economic,
technical and policy implications of the proposed approach, including:

. launch of a comprehensive study assessing the economic and social impact of the different uses of
the digital dividend and the potential benefits resulting from EU coordination;

. technical studies under the auspices of the European Conference of Postal and Telecommunications
Administrations (CEPT) to identify technical solutions to interference challenges; and

. extensive consultations with main stakeholders.

Consensus on the approach and a call for swift action on the digital dividend also came from the Radio
Spectrum Working Group (RSWG) and the European Regulators Group (ERG) in May 2009 (see EU Media
Flash 31/2009).

NB. For an overview on the analogue switch-off dates and the use of the digital dividend in the EU Member
States, see Table 18 in the WE Telecom Cross-Country Analysis and Table 15 in the CEE Telecom Cross-
Country Analysis, and Table 2 in the WE Media Cross-Country Analysis.

B. EU roadmap for mid- and long-term action

Considering the broad consensus on the need for a harmonised approach to the digital dividend, the
Commission suggests the envisaged coordination could be achieved by agreeing on a shared EU roadmap
which would define the process and milestones for implementing a set of strategic actions at the EU level.

In practical terms, the roadmap could be incorporated into the wider multi-annual spectrum action
programme to be adopted by the European Parliament and Council in early 2010, as foreseen in the reformed
regulatory framework for electronic communications (see EU Telecoms Tracker 1).
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A summary of the main actions under consideration is presented in the table below.

Objective

1. Improve consumers’ experience by ensuring
high quality standards for DTT receivers across
Europe

2. Increase the size of the digital dividend by
spectrum efficiency gains

3. Make the 800 MHz band swiftly available
under harmonised technical conditions

4. Adopt a common position on the use of
“white spaces”

Proposed measures

* Ensure availability of compression standards of
defined minimum efficiency (at least as the MPEG-4)
on all DTT receivers sold after Jan. 1, 2012.

* Set standards for the ability of DTT receivers to
resist interference.

* Foster collaboration between Member States to
share future broadcasting network deployment plans
(e.g. migration to MPEG-4 or DVB-T2) in order to
increase efficiency.

* Encourage the deployment of Single Frequency
Networks (SFN).

NB In short, DTT networks can be implemented by
using Multi Frequency Network (MFN) technology,
SFN or a mix of these two technologies. On SFN all
transmitters of the network use of the same frequency
channel to provide a common coverage for same
content. On MFN each transmitter uses different
frequency channel and has its own coverage area to
carry either same or different content.

* Support research on ‘“frequency agile mobile
communications systems”. (The consultation document
does not specify in clear terms what this would mean
in practice).

* Accelerate the switchover process in all Member
States.

* Make concrete steps towards EU-level technical
harmonisation.

NB For more details see C.2. below.

Invite Member States to cooperate with the
Commission to assess the possibility to open up the
“white spaces” (i.e. the unused spectrum between
broadcasting coverage areas) in their respective
countries.
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5. Ensure continuity and development of Develop a migration path for current secondary users
wireless microphone applications of UHF spectrum, with possible mandate to be given to
CEPT.

NB The issue of wireless microphones has recently
arisen e.g. in Germany where users were protesting
against the proposals to make the 790-862 MHz band
available for wireless broadband services (see Big Five
Update June 2009).

6. Facilitate cross-border coordination with non- Assist Member States in their negotiations with non-
EU countries EU neighbouring countries.

7. Address future challenges Establish mechanism to monitor external developments
affecting the roadmap.
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