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[lpeaucnoBue

LlennunnpuHumnel ctTaHgapTusauum B Poccumnckon PegepaummyctaHoBneHbl PegepanbHbIM 3aKOHOM OT
27 nekadbpst 2002 r. Ne 184-03 «O TeXHUYECKOM perynmpoBaHiun», a npasuna NnpuMeHeHnst HauMoHanbHbIX
cTaHaapToB Poccunckon egepaunmmn — OCT P 1.0—2004 «CtaHpgapTtusauma B Poccunckon Peagepauun.
OCHOBHbIE MNONOXEHUSAY

CBepgeHUA o cTaHgapTe

1 PASPABOTAH ®epepanbHbIM rocygapCTBeHHbIM YHUTAPHBIM npeanpuatnemMm «Bcepoccunckum
Hay4yHO-UccneagoBaTtenbCKUMA  UHCTUTYT  cTaHgapTusauum U cepTudpukauMm B MaLUUMHOCTPOEHUU»
(PI'YTI «BHAMHMALL» ) n @epgepanbHbIM rocygapcTBeHHbBIM YHUTaAPHBIM Npeanpuatnem «OpaeHa TpyaoBoro
KpacHoro 3HameHu Hay4yHo-uccnegosatenbCKUA MHCTUTYT paauno», Camapckun punuan «Camapckoe otae-
neHune Hay4dyHo-uccnegosatenbckoro MHCTUTYTa paguo» (unuan eIyl «HNMP-COHUUP» )

2 BHECEH YnpasneHnem TeXHM4eCcKoro perynmpoBaHusa n ctaHgaptmsaunm egepanbHOro areHTCcTea
No TeXHUYECKOMY PErynmpoBaHnUIc M MeTpoormm

3 YTBEPXOEH W BBEAEH B JEWCTBUWE [MMpukasom PenepanbHOro areHTCTBa no TEXHUYECKOMY
perynupoBaHuto u meTtponiornn ot 13 gekadpsa 2011 . Ne 868-cT

4 HacTtoswmm ctaHgapT paspadboTaH ¢ y4ETOM OCHOBHBIX HOPMAaTUBHLIX NOMOXEHUN AOKYMeHTa EBpO-
MEenCcKoro MHCTUTYTa NO cTaHgapTm3auum B obnacTtn tenekommyHukauunm (ETSI) «BcemunpHoe uudposoe
pagno (DRM). OgHokaHanbHada cgHoBpeMeHHada nepegada (SCS)» (ETSI TS 102509 v1.1.1 (2006-05) «Digital
Radio Mondiale (DRM); Single Channel Simulcast (SCS)»)

5 BBEAEH BINEPBbIE

ViHgbopmayusi 06 U3MEeHeHUSsIX K HacmoswemMy cmaHOapmy nybriukyemcs 8 €Xe200H0 U30agaeMoM
UHpOpMalUOHHOM yKa3amerne «HaluuoHanbHbie cmaHoapmhbi», a meKkcm U3MeHeHUU U INorpasoK — 8 eXXeMe-
CSYHO U30asaeMbixX UHQPOPMaUUOHHbIX yKaszamernsax « HauuoHarnbHble cmaHOapmei». B criyyae riepecmompa
(3aMeHbI) Ui OomMeHbl Hacmosauie2o cmaHoapma coomeemcemesyroujee yeseodomMmiieHue byoem orybriukoeaHo
8 eXkeMeCs4YHO U30asaeMoM UHpopMaylUOHHOM yKka3zamerne «HayuoHarnbHbie cmaHOapmbly. Coomeemcmaey-
rowast UHopmMmayus, yeeoOoMIIeHUe U meKkecmsbi pasMelaromces makxe 8 UH(popMalUuoHHoU cucmeme obujez2o
r10J1b308aHUss — Ha obuyuanbHoM calume @eoepallbHo20 a2eHmemea rno mexHU4YecKoMy pe2ynupogaHUuUro U
Memporsio2uu 8 cemu ViIHmepHem

© CtaHgapTuHgpopMm, 2012

HacTtoawumn ctaHaapT He MoXeT ObITb NOMHOCTLIO UMM YacTUYHO BOCTNIPOU3BEAEH, TUPaXXNPOBaH U pac-
MpocTpaHeH B KayecTBe oduumanbHoro nsgaHmsa 6es paspeweHns PegepanbHOro areHTcTBa Mo TeEXHNYECKO-
MY PerynmpoBaHuo U MeTPOoorum
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BBenoeHue

ETSI TS 102 509 v1.1.1(2006-05) cospaH ObbeanHeHHbIM TexHUYeckum komutetom (JTC) «Pagmnose-
LaHue» EBponenckoro pagunosellatensHoro cotsa (EBU), EBponenckoro kommuteTa no craHgaptTusaunm B
anekTpoTexHuke (CENELEC) n EBponenckoro MHCTUTYTa No cTaH4apTU3aLnm B 0bnacTt TenekoMMyHUKaL Ui
(ETSI).

Ona pagnoselwaHnsa Hke 30 MIT L ncnonb3yoTca cnegyole YacToTHble AManasoHbl:

- AnanasoH HU3KuX 4YacTtoT (H4Y): o1 148,5 go 283,5 kI ToNbko B pernoHe 1 cornacHo PernameHTy
pagnoceasn [1];

- AnanasoH cpegHuxdacTtoT (CH): 071526,500 16006,5 kU BpermoHax1mn3mnor525001 705kl 4 B permo-
He 2 cornacHo PernameHTy pagnoceasmn [1];

- AnanasoH Bbicokux vacTtoT (BY): Habop nHanBnayanbHeIX pagmoBellaTerbHbIX Monoc B AManasoHe oT
2,3 0o 27 My B obem cny4vae AOCTYMNMHbIX HA BCEMUPHOWU OCHOBE.

OTW AManasoHbl cbnagaT YHUKANbHBIMUA CBOUCTBAMK pacnpoCTpaHeHUs!, KOTopble NMo3BoNsAT obec-
nevynThb:

- OonblUMe 30HBI NOKPLITUS, pasMep 1 PacrnonoXeHne KOTopbIX MOryT 3aBUCETb OT BPEMEHU OHA, roaa
NN Nepuoaa CoNHEYHOM akTUBHOCTU (MpuMepHo 11 neT);

- NOpPTaTUBHLIA U MODWUNMbHLIA NPUEM CO CPpaBHUTENBHO HEOONbLUMM yXyaALleHUEM KavyecTBa 3a cueT
oKpyXatoLen obCTaHOBKMN.

Taknum obpasom, MMeeTcs NOTPEObHOCTL BelaHUA B 3TUX AnanasoHax, B 0COOEHHOCTU MeXayHapoaHoro
BellaHusa, ans kotoporo BY ananasoHbl NpeacTaBnAloT e AUHCTBEHHYIO BOSMOXHOCTbL, MPU 3TOM He TpebyH
Ha3eMHbIX peTpaHCNALUNUOHHBIX CTaHLWNA.

OaHako BelwlaHue B 3TUX AnanasoHax:

- UCMONb3yeT aHanoroBble TEXHONOMNH;

- obecnevynBaeT HEBbLICOKOE KAYeCTRBO;

- NMOABEPXeHO 3aMeTHbIM NMoMexaM B pesynbTaTe MexaHu3ama galnbHero pacnpocTpaHeHUd, KOTOPbIN
npeocbnagaeTt B 3TON YaCTU cnekTpa, 1 13-3a 6onbLlUoro Ymcna paboTtaroLwmx cTaHuMn.

[TpsiMbIM cneacTBMEM NPUBEAEHHBLIX BbllLe ODCTOATENLCTB SABMSIETCS XKenaHne nepeBecTM BellaHne Ha
LdpOoBLIE TEXHONOMMK Nepeaadn n npmemMa, Ytobbl MNOBLICUTL KAYECTBO, YTO HEODXoAMMO 4NN NPUBIEYEHUS
cnywiateneun, Kotopble MUMeloT Bce DONbLUMKA BLIOOP NpuemMa nporpamMmm pasnnuHbiMU cpeacTBamMm, KOTOpble,
KaK npaBuno, npeanaratoT 6onee BbICOKME KAYECTBO M HAOEXKHOCT.

UToObI yOOBNETBOPUTL NOTPEDHOCTL B CUCTEME LI POBOro paguoBeLlaHua, npuroaHon Ansa MCnosb3o-
BaHWS B AnanasoHax Huke 30 My, B Havane 1998 r. bbin opraHnsoBaH KoHcopunuym « BcemmpHoe LndpoBoe
pagno» (DRM). KoHcopuuym DRM — HekoMMepyeckaa opraHusaLna, Kotopasa cTpeMuTca paspaboTaTtbh U
npoaBuHyTb cuctemMmy DRM no Bcemy mupy. Ero yneHol BKMOYaOT pagvoBellaTenen, ceTeBbIX NPOBaNaepoB,
NpoOn3BOAUTENEN NPUEMHOIO N Nepeaatollero obopyaoBaHua U nccnegoBaTenbCkne MHCTUTYTI. Ha Beb-cai-
Te (http://www.drm.org/) MOXXHO NONYyYUTb AOMOCNHUTENbHY MHdXopMaLnto 0 KoHcopunyme DRM.

IV
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HAUUWOHANBbHBILU CTAHOAPT POCCUUCKOWNW OGEOLEPAUUNMN

CACTEMA LUNDPPOBOIO 3BYKOBOIO PAODMOBEULAHUA DRM

OpHoKaHanbHasa ogHOBpeMeHHan nepegayva nporpamm (SCS)

Digital audio broadcasting system DRM.
Single-channel simulcast transmission of programs (SCS)

NaTta BBeaeHna — 2012—07—01

1 Obnactb NpMeHeHUA

HacTodawmni ctTaHaapT ycTaHaBNMBaEeT TpeboBaHUA ANd NOAroTOBKM CUrHana, obecnevmBaroLlero ogHo-
BpeMeHHYo nepegady aHanoroBou n UM PoBoOM BEPCUM OOAHOU M TOW XKe 3BYKOBOU NporpamMmel BOAHOM YacToT-
HOM KaHane (Single Channel Simulcast, SCS — ogHokaHanbHag OQHOBpeMeHHad nepegada).
[lepegaBaemMbi CUTHAN COOTBETCTBYET CYLLECTBYOLWEN YacTOTHOW CeTke KaHaloB M YacTOTHLIM Nonocam B
BellaTenbHbIX AnanasoHax Hke 30 Ml 'y cornacHo PernameHTy paanocBA3N.

CUrHan coctouT U3 CUMHycouaanbHOW HeCyLen N ABYX ACNONHUTENbHBIX CUTHANbHBIX YacTeu B BEPXHEN
(BBIT) n HmxHen (HBI) 6okobix nonocax. Ungpposasayvacts B BBl cooTBeTcTBYe T DRM curHany, onpeaenen-
Homy B ETSI [2], nosToMy cTaHaapTHbIM noTpebutenscknin DRM npnemHuk byaet cnocodbeH nasnekaTb U AeKo-
ONpoBaTb codepXxawueca UnppoBble AdaHHble. AHanoroBbin 3BykoBOM AM NpUEMHUK, NPUMEHEAS
aemMmoaynsiumio ormbatrowien obero NpUHATOro curHana, éyaet obecrevumBaTh cryllatesnis 3ByKOBbIM CUMHa-
TOM, CpaBHUMBLIM co cTaHaapTHoOM AM nepepaden.

[TpnmedyaHne—BoamoxHbl gpyrme metogbl hpopmmpoBaHnsa curHanoB gna SCS. Hacrosawwmm ctaHgapT
MOXeT ObITb NEPECMOTPEH B ByayLleM ANsi ONUCAHNUS 0QHOro unu bonee AoNONHUTENbHLIX METO0B.

2 HopMaTuBHbIE CCbINKN

B HacTodLlem CTaHOapTe HOpMaTUBHbIE CCBIJTKA HE MCINOJIb30BAJIUCD.

3 TepMuUHBLI, onpepeneHns, o603Ha4YeHUA U COKpaLLEeHUS

3.1 TepMUHbLI U oNpeaeneHUs

B HacToAweM cTaHOapTe NpMMeHeHbl crneayrowmne TepMnHbl C COOTBETCTBYIOLLMMM onpeaeneHUaMNA:

3.1.1 kaHan 6bicTporo gocrtyna (Fast Access Channel; FAC): KaHan MynbTUNNEKCHOro noToKa AaH-
HbIX, KOTOPbIA coaepPXUT MHPOPMaLUo, HeobXoaMMyO ANS Noucka cnyxd 1 Hadana aekoanpoBaHUs Mynb-
TUMNeKca.

3.1.2 cumBon OFDM (OFDM symbol): Nepeaasaembi cCUrHamn, COOTBETCTBYHOLMN NPOMEXYTKY BpeMe-
HW, KOrga amnnuTyga Moaynaumm n cocTosaHUeE pasbl COXPaHATCA NOCTOAHHBIMU 41149 KaXXA0MU U3 paBHOOTCTO-
ALINX HECYLLMUX B CUTHane.

3.1.3 ogHovacToTHada ceTb (Single Frequency Network; SFN): CeTb nepegaTyMkoB, COBMECTHO
MCNONb3YOLWNX OOHY U TY XKe pagnovacToTy AN AOCTMXKEHUA DoNbLUen 30HbI MOKPLITUSA.

U3paHune odbmumanbHoe
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3.2 0O0603HauvYeHUN

B HacTosAweM cTaHaapTe NpMMeHeHbl crneayoLlme 0603Ha4YeHNS:

K., — PUKCUPOBaAHHBIN NN NepeMeHHbIN KO3PPULIMEHT ANA B3BELLEHHOM MOMEeXU Ha N-M Lare ntepauum
(0 <n <N) ansi reHepaummn DRM/AM SCS curHana;

N — MakcmmanbHoe YnCo nTepaTUBHbIX Waros Bo BpeMd reHepaummn DRM/AM SCS curHana.

3.3 CokpalweHus

B HacToAweM cTaHaapTe NpUMeHeHbl crnegyoLlme cCoKkpalleHUs:

BBl — BepxHAs OOKOBas Nonoca;

BY — BbicokMe YacToThl (3,95 — 26,1 MI'u);

HBI — HWkHAa bokoBas Nonoca;

HY — Huskme yactoTthl (0,1485 — 00,2835 MI'L);

[T4 — npomexyTodyHaa YacToTa;

CY — cpegHumne vactoThl (0,5265 — 1,6065 MI'u);

AM (Amplitude Modulation) — amnnuTygHaa mogynauus;

DRM (Digital Radio Mondiale) — BceMmupHoe LngppoBoe paauno;

DSB (Double Sideband) — asonHas bokoBagd nonoca;

FAC (Fast Access Channel) — kaHan BbICTpOro 4ocTyna;

ITU (International Telecommunication Union) — MexayHapogHbld CO3 MO TeNeKOMMYHUKaLUAM
(MC3);

MCS (Multi Channel Simulcast) — mHorokaHanbsHoe ogHOBpeMeHHoe BellaHune;

OFDM (Orthogonal Frequency Division Multiplexing) — opToroHanbHoe MynbTUNMEeKCUpoBaHMe ¢ Yac-
TOTHbIM pa3geneHnem;

SCS (Single Channel Simulcast) — ogHokaHanbHasi 0AHOBpeMeHHada nepegava;
SFN (Single Frequency Network) — ogHo4YacToTHada ceTb;

SSB (Single Sideband) — ogHa nonoca, 0AHONONOCHLIN;

VSB (Vestigial Sideband) — yactnuHo nogaBneHHas bokoBasi nonoca.

4 OgHoBpemeHHaAa DRM nepepava

Cucrtema DRM, kak onpeaeneHo B ETSI [2], obecneunBaeT 3HauuTebHOE ynyUlleHNne Ka4yecTBa 3BYKO-
BOIC NpuemMa U HageXXHOCTb 0OCNYXXMBAHUS B CpaBHEHUN € cyLllecTByoWMM AM pagnoBellaHUeM B HaCTOTHbIX
ananasoHax BelwaHuda Huke 30 Ml

BaxkHbiM TpeboBaHneM ITU-R [1] K xapakTepuctmkam HoOBOW LM pOBOU BellaTeNbHOWU CUCTEMBI ABNSIET-
CA BO3MOXHOCTb 0becneyeHns 0aHOBPEMEHHOIO BELWaHMsa aHanoroBoro U LMgpoBoroe ayamo B npegenax,
YCTaHOBMNEHHLIX AeNCTBYIOLWUMN YaCTOTHBIMU HOpMaMn PernameHTa pagnocBA3N.

OaHoBpeMeHHOe BellaHne 0CoODEeHHO MHTEPECHO BellaTensm, Kotopble xxenatoT BHeapuTb DRM cepBu-
Cbl Kak MOXHO CKOpee U KOTophIe XeNnarT CoOXPaHUTb UMeIsLLMXCA cnyllaTenen aHanorosoro paguo. lNocne
nepexoaHoro nepunoaa B HECKONbKO NeT (3aBUCUT OT HacklWeHUA pbiHKka DRM npuemMHukamm) oyaet BOSMOXHO
NonHoe nepeknoyeHne Ha undpoBylo nepenadvy. KoHevyHas gaTta OCTaHOBKM aHANOroBoW nepenadvu obyaer
3aBUCETb OT TUMa ayauTopun U onpeaeneHHbIX 3KOHOMUYeCKUX paKTopoB (Hanpumep, Ynucrna AoCTyNHbIX Yac-
TOT U MHBECTULIUN ANA LM POBU3aLIMM BelaTEeNbHbLIX NepeaaTymkoB) U No3TOMY OyaeT oTNUYaThCs B pas3HbIX
cTpaHax.

B ETSI[2] (npunoxeHne K) npumepbl ANA peXXUMoB 0AHOBPEeMeHHOro BelaHna npreeaeHbl B COMOCTaB-
neHunmn aHanoroeblx AM curHanoB (DSB, VSB nnm SSB) u undgpposeix DRM curHanos. [Ana Bcex peXXMmoB Mo
MEHbLLEN Mepe NonTopa KaHana ¢ nonocoun nponyckanus 9 nnun 10 kl'y, Heobxoanmel ANd nepenadn curHana
OQHOBPEMEHHOIO BelaHUs Haanexawum obpasom (Tak Ha3blBaeMoe MHOrokaHanbHoe OAHOBpPEeMEHHOoe
BellaHne, Multi Channel Simulcast, MCS). DRM curHan moxkeT ObITb pacnonoXeH B crneayolem BeEpXHEM Unu
HMXKHEM CMEXHOM KaHane ero aHanoroBOU KON i MoXKeT 3aHUMaTb NOMOBUHY (TONBKO OCHOBHAA rpynna Hecy-
LLIX) UM LENbIW KaHamn B 3aBUCUMOCTU OT BbIDPaHHOM BO3MOXHO MU LLUAPUHBI NOSIOCHI MPOMNYCKaHUS.

UTobbl 0becneynTs, C 04HOW CTOPOHLI, BbiICOKoE KavuecTBo DRMycnyr, acapyron CTopoHbl — n3bexaTb
saMeTHOoro BnuaHusa curHana DRM Ha ka4yeCcTBO aHaTloroBOro 3eyka, ypoBHM MoLHOCTU Mexay DRM n AMvac-
MU MCS curHanoB AOMMKHbI ObITb ONTUMANBHO OTRErYNUPOBaHbl. HeaoCTaTKOM ABMAETCH CUNbHAA 3aBUCK-
MOCTb OT KavyecTBa npuemMHuka. Ans geweBbixX npmeMHUKoB ypoBeHb DRM curHana gonkeH bbiTb He MeHee
yeM Ha 16 ab Hnxe ypoBHA AM Hecywen (npegnonaraeTcs 30 %-Haa rnybuHa moaynaunum). Ana npueMHUKOB
Xopoullero kavecTtBa (bonee gopornx) pasHuua coctaBnsdeT okono 6 Ab, 4To XopoLWo coveTaeTCs € 3aLllUTHBIM
OTHOLleHueM, 3agaHHbIM PekomeHagaunen I TU-R [3].

2
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B ananasoHax HY n CYH npurogHoCcTb YacTOTHbLIX KaHanoB Ans peanu3aumm MCS cTporo orpaHmyeHa
(4aCTO TONbKO OAQHa YacToTa Ha 3BYKOBYIO NporpamMmmy), M No3TOMY B TEHEHUE NEPEXOOHOro nepmoaa ot aHano-
rOBOTrO K UndpOoBOMY BELLAHUIO Lienecoobpa3Ho nepeaaBaTtb 0ba curHana B 0o4HOM O0LLLEM KaHane: Tak Ha3bl-
BaeMasd ogHOKaHanbHaga ogHoBpeMeHHad nepegava (SCS). letanbHoe onncaHne SCS gaHo B pasgene 5.

5 DRM/AM ogHokaHanbHasa ogHOBpeMeHHas nepenava

5.1 XapakTepucTtuka nepegaBaemMoro curHana

[IpocToe HanoXeHne Ha aByxnonocHbIn AM curHan umndgpposoro DRM curHana npuseno Obl B pe3ynbTarte
K CUNbHOMY yXyALLUEeHN0 060X CUrHaNoB U3-3a B3aMMHOWU MHTepdepeHUMn. [ToaTomMy 01KHbI ObITb BbINOSHE-
Hbl cneaytowmne TpeboBaHmna ona SCS curHana:

1) npuemumndposoro DRM curHana He oonkeH ObITb 3aMEeTHO UCKaXXeH aHanoroBblM CUTHarNIOM B TOM XKe
caMOM KaHane;

2) XapaKtepucTtuka umdpoBoro curHana B SCS KkaHane gomkHa obiTb coBMecTumMma ¢ TpeboBaHUSIMU
ETSI[2];

3) cTaHpapTHaa pgemoaynauua orunbarwuwen nepegaHHoro curHana SCS (0ObIMHO BbINONMHAEMas
cywecteyrowmmmn AM npuemMHuUKkamun) gofmkHa ObiTb AOCTATOYMHOWM ONA MONyYeHUA aHarnoroBou 3BYKOBOW
nporpamMmmbl;

4) Ka4yecTBO aHaNoOroBOro 3ByKOBOro CUrHana He AOMmKHO UCMbITbIBaTb 3aMETHbIX BITUAHUIN, OKa3bliBae-
MbIX DRM curHanom.

BceM nepeyvncneHHbiM TpeboBaHnAaM yooBneTBopdaeT SCS curHan c xapakrepuctmkamm, npnBeaeHHbI-
MW Ha PUCYHKe 1.

HecyLlas
[lononHUTENbHbLIU 4.5/5 kl'u ocHOBHAaS
CUrHan rpynna HecyLiunx

9/10 kL HacTtoTa

PucyHok 1 — Xapaktepuctunkn DRM/AM curHana ogHoBpeMeHHOU nepeaayvv B OAHOM KaHarne

CurHan coctout U3 Tpex Yactemn:

- OCHOBHasda rpynna Hecywmnx DRM, cogepxallaga nonHyo MHopMauuo KaHana ObICTPporo AocTyna
(FAC) B BepxHeun bokoBoun nonoce (BbI1) ¢ wumpuHown nonocski 4,5 nnun 5 Kl u;

- TaK HadblBaeMbl OOMNONHUTENbHbLIN CUTHan C TOM XXe caMOW NOJI0CON NPOonyckaHUA B HUXKHEN DOKOBOW
nonoce (HbI);

- AornoJliHntesibHaAd CUHyCOnadaribHaA HeCyLlaA HA OI'IOpHOI7I HaCToTe B CepelNHE KaHalla.

[1na yonoBneTBopeHUs ABYM nepBbiM TpeboBaHnam DRM curHan gomxeH ObiTb orpaHU4eH no noroce
4acTOT, T.€. TONIbKO NONOBUHA KaHana MoXeT ObITb BblaeneHa (Tun 3aHaTtnuga cnektpa 0 n 1 cornacHo ETSI [2]).
[lononNHUTENbHbLIN CUTHaN Tak 3agaeTcd B MOAYNATOPE, YTOObLI MPUHATLIM CUrHaN nocne aemoaynauum orndato-
LL1en obuwero SCS curHana cootBeTcTBOBan Obl NP naeanbHbIX YCNOBUAX aHaNoroBoMy 3ByKOBOMY HEMOAY-
NIMPOBAHHOMY cuUrHany (Tpetbe TpeboBaHKe), T.€e. OH AOmMKeH MUHMMU3NpoBaTb BNUaHne DRM curHana Ha
OrmMoyroLLyo n JobaBNATbL aHaNOroByt HEMOAYNMUPOBAHHYIO 3BYKOBYIO YacTb. [1na obecneyvyeHnsa yooBneTBoO-
DUTENbHOIO Ka4yecTBa aHaNoroBoro 3ByKOBOro curHana (4eteseprtoe TpebdboBaHue) MolwHoOCTb curHana BblT,
Bkntovaa DRM yacTb, gomkHa ObITb YMEHbLLEHA NO CPAaBHEHUKO C MOLLHOCTbLIO curHana HbI'l.

[Tpumep pe3ynbTupyroLlen cnekTpanbHOU XapakTepUCTUKN cCUrHana npuBeaeH Ha pucyHke 2. OH nokasbl-
BaeT crnekTpanbHy NnoTHocTb mowHocTM DRM/AM SCS curHana, namepeHHyto Ha sxoaHou uenm DRM npu-
eMHuKa. [ nyomnHa moaynauum ans aHanorosoro AM curHana obina yctaHorneHa okono 30 %, nMolHocTb BB
Oblna ymeHblleHa Ha 18 ob no cpaBHEHUIO C MOLWHOCTbLIO HecyLen (T. €. MMHYC 18 AbH).
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PucyHok 2 — lNlpumep B3BeLIeHHOro cnektpa nnotHocTu MmolHocTn ana DRM/AM SCS curHana
(rmyouHa moaynauum ~ 30 %, molHocTb curHana Bbl'l muHyc 18 abH, nonoca nponyckaHua kaHana 9 kl )

B npeanenax Hbl1 Tnn4HbIN 3epKkanbHbIK 3 PeKT KonnpoBaHnda DRM curHana B Bbl'1 MoXHO a4cHO pac-

cMOTpeTb B Aob6aBneHnn k AM 4yacTu okono HecyLen (Hanpumep, ABYX U3 TpeX HENPEPbIBHbIX MUTOTOB COrnac-
Ho ETSI [2]).

Ecnu mowHoCTb curHana Bbl'l ymeHbLLaTh 1 ganblle, XapakTepucTtuka pesynbtupyrowero SCS curHana
oygeT conmxkartbcs ¢ Xxapakrepuctmkon SSB curHana.

5.2 PopmMupoBaHue AONOJSTHUTENIbLHOIO CUrHana

OnpepgeneHne gONONMHUTENBHOIO CUrHarna ocCHOBaHO HA UTEPATUBHOM MpoLecce, KOTOPbIN YMEHbLLUAET
OCTaTO4HYO OLUMOKY AN BOCCTAHOBNEHUA aHaNoroBoro 3ByKOBOro curHana nytemMm gaemoaynsaumum ormoaroLlen
B npegenax MmanbliX UHTepBaroB BpeMeHU cornacHo PekomeHaaumum [ TU-R [3].

Ha pucyHke 3 npeacraBneHa CTPYKTypHasa cxema utepatuBHom cuctemol ansga dpopmuposaHmna DRM/AM
SCS curHana.

VITepaTUBHbLIN NpoLecc MOXET ObITb ONUCaH crneaywmm obpasom.

1) Ha nepBom ware Bbl'1 moaynupyetca DRM curHanom (ocHoBHas rpynna Hecywiunx), a Hbl'T — aHa-
TOroBbIM 3BYKOBbIM MOAYyNMUpyroLWKMmM curHanom. K curHanam obemnx 60koBbIX NoNnoc A4obaBnseTca CUHYCOU-
nNanbHas Hecylwas B LeHTpe Mexay HUMU. INonyyeHHbI curHan gemoaynumpyertca no ornbarwwen. CuUrHan
OLLNOKN reHepunpyeTcd BbluUTAHUEM AEMOOYTMPOBAHHOIO CUrHana, KoTopbln 3aaep>XaH B COOTBETCTBUU C
BpeMeHeM 0bpaboTkn — t, HeobxoanumbliM Ans opMnUpoBaHNa n gemoaynaumum curHana ogHoOBpEMEHHOIO
BellaHu4.

CurHan owmnbku B3BeLMBaeTCcsd ¢ PUKCUPOBAHHLIM UMK n3MeHsALWnMca KoadduumeHTomMm kO, n HoBas
aHanorosas (OoNoNHUTENbHAA) YacTb CUrHana opmMmmpyeTca gobaBneHmem B3BeLLEHHOro curHasna owmnoKu K
3ajepXaHHoOMYy MoAynupyroLwemMy aHanorosomMmy 3sByKoBomy curHany. Bbl 1 Takke 3agepxaHa B COOTBETCTBUN C
3agepxkou Hbl 1.

2) Becbnpouecc uenukomnostopsietTca N pascapyrmmm B3BelleHHbIMU kKoadpduuneHtammnk,, 0<n <N,
M BHOBb 0Opa3syemMoun AonofHUTeNbHOU YacTblo curHana B Hbl'1. MakcumanbHoe 4ncno ntepaunm N moxer
ObITb onpeaeneHo B COOTBETCTBUU C XKenaTteflbHOU TOYHOCTbIO KOPPEKTUPYIOLLLErO CUrHana, T. €. ¢ NOMOLLbIO
KBaapaTta Moaynsa curHana owmnokn, nagatoLwero Hme ycTaHoBIMEHHOIo nopora.
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[ns npenoTBpalleHnst HeCTabUnNbHOCTU UTEPATUBHOIO NPOLECCca B ClyYae OYeHb BbICOKMX MTHOBEHHbIX
aMnnnuTya aHanoroBov YacTu curHana Tpebyetcs obecrneynTs obHapyXXeHue 1 ocnadbneHmne NMKoB aMmnanTya
Ha pasHbIX CTYNeHsIX npoLecca QopMUpoBaHms curHana. PaclumpeHHast CTpYKTypHasi cxema CUCTEMBI ANSI UTe-
paTuBHoro popmmnpoaHnst DRM/AM SCS curHana, Bkntovasi odbpadoTky ocrnadbneHust NMKoB, npeacraBfieHa
Ha PUCYHKe 4.

CUIHall

clmpmvé;z:ogmenb Ocrabnenve d)opmé;::ogmenb

(1 ) NMAKOB (2)

AHanoroebIu
anepxka 3anepxka
curHan

PUCyHOK 4 — CTpyKTypHas cxema ntepatmsHoro gopmmposannsa DRM/AM SCS curnana
C AONONHUTENBHbIM OCnabneHnemM NMKOB aMmnNNnTya aHanoroBoro curHana

dopmMmupoBaTens
OcnabneHue SCS

NUKOB (N) CurHan
OAHOBpPEeMeHHOW
nepenaym

(X

YNyylwmnTh Aanee XxapakTtepucTuKkn npoLecca popMnMpOBaHUA CUrHana B OTHOLLIEHWUU Ka4ecTBa Pe3yIbTu-
DYHOLLIErO aHaNMOroBOro 3Byka MOXHO, NPUMEHSSA npeaBapuTenbHyo 0bpaboTKy AOCTYNHOro 3ByKOBOro MaTe-
puarna c y4eToM aMnIMTyAHOro orpaHnyeHumns.

5.3 3amevaHua no cbopmupoBaHuo u npuemy DRM/AM SCS curHanosB

[lapameTpusauns B3BeLlUNBaOLMNX KO3PPULIMEHTOB B LLUArax utepavn ansa opMnpoBaHnda SCS CUrHa-
na, Tak e Kak n HeobxoanumMmoe YMCno utepauunin, 3aBUCUT OT NepegaBaemMoro 3ByKoOBOro Mmatepuana n ypoBHS
KayecTBa, KOTOpoe BellaTelb XenaeT AOCTUrHyTb. [1oaToMy B 3TOM cTaHgapTe HeT 3agaHHbIX TOYHbIX
BETNYNH.

C TOYKU 3peHUst ymeHblleHUa mowHocTu BBI, T. e. DRMyacTtn B SCS curHane, 661110 NokasaHo, YTo 3Ha-
yeHne 18 ab oTHocUTEeNbHO MOLWHOCTU Hecywen (—18 abH) BblpaboTaHO Ha OCHOBe NabopaTopHbLIX TecC-
TOB-MPOCNYWMUBAHUN WU YXe TMNPOAEMOHCTPUPOBAHO TMPUMEPOM Ha PUCYHKE 2, N ABNAETCA XOPOoLUM
KOMMPOMUCCOM MeXxay AOCTUraeMblM yOOBNEeTBOPUTENbHBEIM KAYeCTBOM AN aHaNoroBoro 3Byka M goctaTou-
HOW MmoLHoCcTLIO curHana DRM ang obecnevyeHUs 30HbI NOKPbITUA. NS AoNONMHUTENBHOW BOKOBOW NMOMOCHI
MOLLIHOCTb perympyeTcsa cornacHo Xxenaemoun cteneHun mogynaunm AM curHana (tunudaHo okono 30 % ).

TeopeTnyeckn aHanoroBasi YacTb cUrHana, Tak ke kak DRM curHan, gomkHa obiTb cBOOOAHA OT NMHOOLIX
NCcKaxkeHUN. K coXaneHuto, B NpakTuyeckoM UCNONb30oBaHNM AeMoayMpOBaHHLIN aHanoroBbiv 3BYKOBOW CUT-
Han coaepPXXUT UCKa)XeHUs, Bbi3BAHHLIE:

- ACUMMETPUYHBIMU XapakTepUcTtukamm punsTpa NY npnemHuka;

- YaCTOTHO-CENEeKTUBHbLIMUN 3aMUpaHNAMI B paaunokaHane,

KOTOpble NPUBOOAT K ODoNnee BbICOKOMY LUYMOBOMY YPOBHIO B MONTIYYEHHOM 3BYKOBOM HU3KOYACTOTHOM
curHane.

N3-3a 6onbLUOro pasdbpoca pasnnyHbIX XapakTepUcTuk cyllecTeyrownx AM nprueMHUKOB, KOHKPETHO B
oTHoLWeHn punbTpoB 1Y, KayecTBO aHanorosoro SCS npmemMa byaeT USMEHATLCH OT TUMAa K TUNY NPpUeMHMKa,
nogobHo MCS.

Tak xe BNuaeT CMMMeTpUA cnekTpa pagnokaHana mexay nepegatyMkom U NpUeMHUKOM Ha CTeneHb
KayecTBa npn pekomMouHauunm apyx SCS OOKOBLIX Nonoc. IPpdeKkT cpaBHUM C aCMMMETpPUEn, Bbi3BaHHON
dounbTpom MN4.

ACUMMETPUK B CNeKTpe 0bpasyoTCH U3-3a MHOMONMYyYEBOro Xxapakrepa pacnpoctpaHeHunst nepeaaHHoro
CUrHana, npueogsillero K YacToTHO-CeNeKTUBHBIM 3aMUpaHuaMm. Bcneacrteune Toro pakra, UTo MHOMonyyeBoe
pacnpocTpaHeHne Yyepes noHocgepy — TunnuuHas ocobeHHOCTb paanokaHanos Belwanna B BY ananasoHe,
ncnonb3oBaHUe SCS pekomMeHAoOBaHO TONbKO And AnanasoHoB HY 1 CH, B KoTOpEIX pacnpocTpaHeHue paano-
BOJTH, B OCHOBHOM, OCyLLeCTBNsieTCA 3eMHOU BONHOWU. KpoMe Toro, B crnydae npuMmeHeHns1 0qHO4YacTOTHOU CeTu
(SFN) Heobxoammo n3deratb SCS, Tak Kak YaCcTU CUTHANOB Pa3NUYHLIX NepeaaTYNKoB OyayT UMEeTb XapakTep
MHOTONMYyYeBbIX KOMMOHEHT B NPUEMHMKE N OyAYT Bbi3blBATb HACTOTHO-CENEKTUBHbLIE 3aMUPaHUS.

ekt MHOrony4eBoro pacnpoctpaHeHUa He3HavyuTernbHO oTpa)kaeTcd Ha KadectBe npuema DRM
yactm curHana B SCS curHane n cpasHum ¢ obblivHoWM DRM nepegayent. [Nnanmpyemele napamMeTpbl, ONUCHIBa-
loLne yxyglueHue xapakTtepucTuk kaHana, MoXXHo Hant B PekomeHgauun ITU-R [3].
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B npakTnyeckoM ncnonbsopaHun SCS ABa Apyrux pakropa BNUAKT Ha KadecTBo nNpuema yact DRM B
SCS curHane:

- HeNMMHEeMHOCTU B Kackage ycunutena MoLWHOCTU NepegaTtymka;

- HEeNMTMHENHOCTU BO BXOAHbLIX LlensdX NpueMHUKa.

Oba pakTopa BNUSIIOT Ha YPOBEHb YaCTOTHO-3aBUCUMBIX NnepexoaHblx noMmex oT HBI (4ononHUTenbHbIN
curdan) Ha Bbl'l, T.e. OFDM Hecywme DRM curHana sonunsn SCS Hecyllen bonee nckaxaroresd, yem OFDM
Hecyllne B BepxHenvacTtn BbIT.

[TosTOMY NepegaTymnKku, UCnonb3yemMble Anda SCS nepegavn, 40MKHbI NoAgBepraTtbCa COOTBETCTBYIOLLE N
NMMHeapusauunn.

BxoaHble uenn DRM npuemHuka AomKHbI ObITb BbICOKONMMHENHBIMW AN obecneveHnst Hagnexxawero
KadyecTBa LM poBOro 3syka B cnydae SCS nepegadn. AononHUTENBHO BbICOKOKaYeCTBEHHbIN OUNbLTP NMOMochl
NPONyCKaHUA MOXET MCNONb3oBaTbCa ANda nogasneHnda snuaHnga SCS Hecywen Ha OFDM noagHecylme npu
HaMTMYNUN YaCTOTHBLIX UCKaXXEeHUN.

buonuorpadua
[1] ITU-R Radio Regulations PernamMmeHT pagnocBs3n
[2] ETSIES 201 980 v3.1.1 Digital Radio Mondiale (DRM); System Specification
(2009-08)
[3] ITU-R Recommendation «Planning parametes» for digital sound broadcasting at frequencies below 30 MHz
BS.1615
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