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IIpenucaosue

Ponps  CekTOpa paguocBs3M 3akiodaeTcss B OOECIEUYEeHHH pPalMOHAIBHOTO, CHpaBeIBOro, 3dgdexkTuBHOro u
9KOHOMHYHOTO HCIOJIb30BaHUS PAJMOYaCTOTHOIO CIIEKTpa BCEMH CIIy)KOAMHU PaJHOCBSI3H, BKIIOYAs CITyTHHUKOBBIC
Cﬂy)KGbl, U TMpOBECACHUHM B HCOIPAHMYCHHOM YaCTOTHOM [JUAIIa30HE HCCﬂeﬂOBaHHﬁ, Ha OCHOBaHUMH KOTOPBIX
MIpUHUMAaIOTCsl PekoMenanum.

BCGMI/IpHLIe U PCruOHAJIBHBIC KOH(I)epCHIII/II/I paguocCBiaA3n U accaMmOieu paguocCBiaA3n 1pUu  MOAACPIKKE
HUCCICA0BATCIBCKUX KOMUCCHH BBIIIOJHSIOT PEriIaMCHTApHYI0 U MMOJIUTUYICCKYTO (I)yHKIII/II/I CeKTopa PaguoCBiA3U.

IHosmTHKa B 00;1aCTH MPAB HHTEJLIEKTYaabHOI codcTBeHHOCTH (ITMC)

ITomutuka MCD-R B obGmactu IIMC wm3naraercs B oOmieil mareHtHod mnomutuke MCDO-T/MCDO-R/MCO/MDK,
ynomuaaemoir B Ilpmnoxenmn 1 x Pesomommun MCDO-R 1. ®@opmbl, KOTOpble BiajAeibllaM MATEHTOB CIEIyeT
HCII0JIB30BaTh JId MPEACTABIICHHUA IMaTCHTHBIX 3asiBJICHUN U )IeKﬂapaI_ll/Iﬁ O JIMOEH3UPOBAHWUU, MPCACTABJICHBI I10
aapecy: http://www.itu.int/ITU-R/go/patents/en, rae Takke coiepikarcss PyKOBOISAIIME MPHUHIUIBI MO BBIMOJTHCHHIO
o61eit narentHol nmonutuku MC3-T/MCO-R/MCO/M3IK u 6a3a nanHbIx natenTHoi nndopmanun MCO-R.

Cepuu Pexomenaanuii MCI-R

(ITpencTaBneHsl TAKKE B OHIAMHOBO#M (hopme 1o ampecy: http:/www.itu.int/publ/R-REC/en.)

Cepus Ha3zBanue

BO CIryTHUKOBOE paJiMOBEIaHNe

BR 3anuch JIsl MPOU3BOICTBA, APXUBUPOBAHUS U BOCIPOU3BEICHMSI; TUNIEHKHU JJIs TEIEBUICHUS

BS PagmoBemarensHas ciayx0a (3ByKoBasi)

BT PaguoBemarenbHas ciyxoa (TeJileBU3HOHHAS)

F ®dukcupoBaHHas ciryx0a

M [MonBrxHas CITyTHUKOBAsI CITy>K0a, CIIyTHUKOBas Clly»x0a paguioonpeieineHus,
JIIOOUTENBbCKas CITyTHUKOBAsSI CITy)K0a M OTHOCSIIMECS! K HUM CITyTHUKOBBIE CITYKOBbI

P Pacnpoctpanenue panuoBonH

RA Panuoactponomus

RS CucTeMbl TUCTaHIIMOHHOTO 30HIUPOBaHUS

S DuKcupoBaHHAs CITyTHUKOBAs CITy»X0a

SA Kocmuueckne mpuMeHeHNsT ¥ METEOPOIIOTHs

SF CoBMECTHOE UCIIOIb30BaHNE YaCTOT M KOOPAWHALNS MEXy CHCTEMaMH (PMKCUPOBAHHOMN
CITyTHUKOBOH CITYKOBI U (PUKCHPOBAHHOM CITY>KOBI

SM YpaBieHue UCNO0Jb30BaHUEM CIIEKTPA

SNG CrryTHUKOBBIH cO0p HOBOCTEH

TF [Tepenaya curuasoB BpeMEHH U 3TAJOHHBIX YaCTOT

\% CrnoBaps U CBSI3aHHBIE C HUIM BOIPOCHI

Ilpumeuanue. — Hacmosawas Pexomenoayus MCO-R ymeepaicoena Ha aneautickom s3vike
6 coomeemcmsuu ¢ npoyedypou, uznoxcentoii 8 Pesonoyuu MCO-R 1.

Dnexmponnas nyoaukayus
Kenena, 2013 1.

©ITU 2013

Bce mpaBa coxpanensl. Hu onHa u3 gacTel n1aHHOH IMyOIMKAaMy HE MOXKET OBITh BOCIIPOM3BEICHA C MOMOIIBIO0 KaKUX
OBI TO HU OBLIO CPENCTB O€3 MpeaBapUTEIHLHOTO MMCEMEHHOTO paspemenus MCD.
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PEKOMEHJALIMA MCO-R BT.2033

Kputepuu niiannpoBanusi, BKIKOYAS 3alIIUTHbIE OTHOLIEHUS, IJISI CHCTEM
un¢ppoBOro HA3eMHOI0 TeJIEBU3HOHHOI0 BEIIAHUSI BTOPOT0 MOKOJIEHUs
B aruanazonax OBY4/YBY

(Bommpoc MCD-R 132/6)
(2013)

Cdepa npumeneHus

B nacrosmeit Pekomenganum onpeaensioTcesl KpUTEpUU TUTAHUPOBAHUS, BKIIIOUYAs 3alUTHBIC OTHOILICHUS,
IUT Pa3lIMYHBIX METOAOB pealH3alyuy CHCTeM HU(POBOTO Ha3eMHOTo TeieBu3noHHOro Bemanus (LIHTB)
BTOPOTO MOKoJIcHHs B quana3zonax OBU/YBY.

Accambnes paauocssizu MCD,

yuumbvleast,

a) yro B Pexomenmammun MCDO-R  BT.1306 paspaboransl cuctemMbl HOU(GPOBOTO HA3eMHOTO
TEJIEBU/ICHHS, TpPENHA3HAUCHHbIC AJISI HUCIONb30BaHMS B II0JIOCAX PAaJUOBEIAHMSA, KOTOPBIC HA3bIBAIOTCS
CYILIECTBYIOLIUMH CUCTEMAaMHU;

b) 410 3TH cyuiectBytomme cucrembl [[HTB mepBoro mokosieHus! ObLIM pa3BEepHYTHI JJIS MEperadyn
CUTHAJIOB CITy0 I poBOT0 HA3eMHOTO TeIEeBUACHHS B nuanazonax OBY/YBY;

c) YTO BO MHOTUX aJMHHHUCTPALUAX aHAJIOTOBBIC TEICBM3HOHHBIC CIIYy)KObI BBIBEACHBI U3
TeIeBU3NOHHEIX auana3onos OBU/YBU;

d) 4yro TeieBu3nonHbele ycayru LIHTB Oynyt mcmonp3oBaThes emie B T€UEHUE MPOIODKUTEIBHOTO
[epuoJa BPEMEHHY;

e) yro B auanazoHax OBY/YBU cymecTByeT MHOTO THIOB IIOMEX, BKJIOYas IOMEXH OT
COBMEIICHHBIX W COCEIHUX KAaHAJOB, TIOMEXH OT CHCTEM 3a)KMTaHHs, MHOTOJIYYEBOCTb M JPYTHe THIIbI
HCKa)XCHHSI CUTHAJIOB;

f) IOCJICAHUE OOCTHXKCHHUA B obactTu KOAWPOBaHHA KaHAJIOB W MOAYJISAIIMU IO3BOJIWJIN IIOJYUUTH
HOBBIC METOABI C XapaKTCPHUCTUKAMU, HpI/I6J'II/I)Ka}0H_[I/IMI/IC}1 K I'paHuLe ].HCHHOHa;

2) yro B Pexomenmarmm MCDO-R  BT.1877 onpemeneHsl MeETOIBI HCIPABICHUS OIIHOOK,
dbopMmupoBaHUs KaApOB MAHHBIX, MOMYJSIMHU W WRIYYCHHS JJII CHCTEM IH(GPOBOTO HA3EMHOTO
TEJICBU3MOHHOTO BEIIaHMs BTOPOTO MOKOJCHUS, paCIPOCTPAHECHHBIX BO BCEM MUDE;

h) YTO 3TU HOBbIC HH(POBBIE METOABI MOTYT HO3BOJIUTH MMOBBICHTD CIIEKTPANBHYIO M SHEPreTHUECKYIO
3¢ GEKTUBHOCTh MO0 CPABHEHHIO C CYIIECTBYIOIIMMH CHCTEMaMHU IIPU COXPAaHEHUH BO3MOXKHOCTH THOKOH
KOH(UTYypaluu, Ui TOro 4YToObl OOOWTHCH HMMEIOIIMMHCS pecypcaMH IMUPUHBI MOJOCHI M MOIITHOCTH
BELIATEIbHOIO CUTHANA;

1) YTO PEKOMEHyeMas CUCTEMa HCIOJIb3YEeT TAKUE METOBI U MOITOMY NPENOCTABIIIET BO3MOKHOCTb
HIMPOKOTO BBIOOpAa MEXIy pabOTON NMpH MUHHMANBHBIX YpoBHsSX C/N WM MaKCHMalbHOH MPOITYCKHON
CITOCOOHOCTH;

k) yto B Pexomenmaunu MCDO-R BT.1368 omnpeneneHsl KpUTEpUU IUIAHUPOBAHMS ISl PA3THYHBIX
METOJIOB IPEOCTaBICHHS yCIyr MU(PPOBOro Ha3eMHOTO TEJEBUACHUS IMEPBOTO MOKOJEHHUS B AHMAara3oHax
OBY/YBUY;

1) YTO  HaM4YA€  COBMECTHUMBIX  HAa0OpPOB  KPUTEPHUEB  IUIAHHUPOBAHHS,  COIVIACOBAHHBIX
aJMUHUCTPAINSAMH, OOJIETYUT BHEPEHNE YCIYyT NH(POBOTO HA3EMHOTO TENEBUACHNS BTOPOTO ITOKOJIEHHUS,
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pekomeHoyem,

1ITO6I>I B Ka4Y€CTBC OCHOBBLI JIA IUIAHUPOBAHUA YaCTOT A YCIyr HI/I(i)pOBOI‘O HA3€MHOI'0 TCJIICBUIACHUS
BTOPOTO TOKOJEHUS HCIOJIB30BAIUCh COOTBETCTBYIOIIME KPUTCPUM IJIAHUPOBAHMSI, BKIIOYAs 3aIUTHHIC
otHomeHus: (PR) m cooTBeTcTByIOIIME 3HAYEHWS MHHUMAIBHON HAMPSDKEHHOCTH TIOJNS, MPHUBEACHHBIC B
Jomonxnenunn 1.

[MPUMEYAHMUE. — [Ipunoxenus 3 u 5 sBISIOTCS HEOThEMIIEMON YacThio HacTosied Pekomennanuu. [punoxenus 2
1 4 TipeCcTaBICHBI U1 MHPOPMAITUH.

BBeaenue
B nacrosmeit Pekomenganuu conepskatcs cienyromue [punoxxenust:

[Ipunoxenne 1 — Kpurepun ninaHupoBaHMs, BKJIIOYas 3aIIMTHBIC OTHOILIECHHMS, [UIA CHCTEM LHU(POBOTO
HA3eMHOTO TEJIEBUCHHSI BTOPOTO MOKoJieHus cranaapra DVB B auanazonax OBY/YBUY.

[punoxxenue 2 — JlonmomHUTENbHBIE PE3yNIBTAThl UCIIBITAHNH, ToydeHHbIe oT CoeauaenHoro KoponeBcraa
u Poccuiickoit @enepanuu.

[Ipunoxenue 3 — [lpyrue ¢(akTopbl IUTaHUPOBAaHUS, HAapUMep TUIBI AHTEHH M pPa3Bsi3Ka AHTEHHBI,
YMEHBUICHUE BBICOTBI AaHTEHHBI U T. 1.

HpnnomeHHe 4 — Onucanue METOoAa CY6’B€KTI/IBHOF0 OIIPCACICHU TOYKH OTKa3a.

[punoxenue 5 — TponocdepHbIe U HEMTPEPHIBHBIC TOMEXH.

OO01mue moJIo:KeHus

3aU_II/ITHOG oTHomieHue no PYU MMpEACTaBIIACT €000 MUHUMAIIEHOE 3HAYEHHUE OTHOIIECHUS OJIE3HOTO CUTHAJIA
K MCIIAIOMIEMY CUTHAJIy Ha BXOAC ITPUCMHHUKA, O0OBIYHO BBIPAXXCHHOC B L[eun6enax.

B Hactosimedt PekoMmeHaanuy 3alllUTHBIE OTHOIIEHUS OCHOBAaHbI Ha M3MEPEHHSIX C HCIOJIb30BaHUEM
METOIUKH UCTIBITAHUH U TAJIOHHBIX YPOBHEH MOITHOCTH CUTHANA, OTpeIeIeHHBIX B [1].

AJIMUHUCTpaIsIM TpeajaraeTcsa MpeACTaBUTh JOMOJHUTEIBHBIE pe3yJabTaThl H3MEPEHUM B IENIX
JIOTIOJTHEHUS HacTosAmmen Pexomenmamm.

Cucrembl III/Iq)pOBOFO HAa3¢MHOI'0 TCJI€eBHACHHUSA C MOJIE3HBIM CHT'HAJI0OM

33H11/ITHLI€ OTHOLICHUA JOJIs1 CHCTEM IlI/I(I)pOBOFO Ha3€MHOT'0 TCICBUACHHUA TIIPUMCHAIOTCA KaK K
HCMPCPLIBHBIM, TaAK U K TpOHOC(l)CpHLIM IIoMEXaM. 3aH.[I/ITHI>Ie OTHOLICHHUA OTHOCATCA K I.ICHTpaJ'ILHOﬁ
HaCTOTC CUCTCMbI I.IPI(i)pOBOl"O Ha3€MHOI'0 TCJIACBUACHUS C ITOJIC3HBIM CUTHAJIOM.

[Hockonmpky 1M(POBOI TENEBU3MOHHBIN MPUEMHUK JOJDKEH YCIENTHO (PYHKIMOHHPOBATH B MPHUCYTCTBHU
IOMEeX C BBICOKHM YPOBHEM CHUTHAlla B COCEIHMX KaHaax, TpeOyeTcs BBICOKHI YPOBEHBH JHHEHHOCTH
BXOJTHBIX XapaKTEPUCTHK MPUEMHHKA.

3aH_II/ITHLIe OTHOIICHHUA IJIsI CUCTEM I_II/I(I)pOBOFO Ha3€MHOI'0 TCJICBHUACHUA, KOTOPHIC BBICTYIIAIOT B KAUCCTBE
MEIIaroIIuXx, TAKUE K€ KaK U B TOM CJIydac, Korja MOJIC3HBIN U MCH_[aIOHII/Iﬁ CUT'HAJIBI HE CUHXPOHHN3HUPOBAaHbI
130070) 3 HUCXOOAT U3 Pa3HbIX NPOrpaMMHBIX HCTOYHUKOB.

W3mepenne 3alUTHRIX OTHOIICHUH MPOU3BOJUTCS HA OCHOBE YCTAHOBIJICHUS YCIOBUH MOMEX, IPH KOTOPHIX
HAa4YMHAET MPOMaJaTh H300paXeHHWe, C HWCIIOIB30BAaHUEM METOJa CYOBEKTHBHOTO OMNpEIeNIeHUs] TOYKH
otkasa (SFP), onpenenennoro B [1].
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COJEP)XAHUE

IIpunoxenue 1 (HopmaruerOe) — KpuTepun mmaHUpOBaHUS, BKJIIOYAsl 3allIUTHBIC OTHOIIICHHSI,
JUTSL CUCTEM LU(POBOTO HA3EMHOTO TEJIEBUACHUS BTOPOTO MTOKOJICHUS

cragnapra DVB B quanazoHax OBU/YBU ........cooiiiiiiiiiee e
1 3anuMTHBIC OTHOIICHHS IS MOJIE3HBIX CUTHAJIOB IIM(PPOBOTO HA3EMHOT'O TEICBHICHUS
DIV BT 2ttt et et ettt e s bt e s et e et e e bt e bt e bt e e bt e ebeeeateenteeteens
1.1 KOHDUTYPATIHS TIOTEZHOTO CHUTHATIA .....vvveeevreesereerereesereessseesseesssseessseeessseesssessssseessseenns
1.2 Xapakrepuctuku Memaromero curtanna LTE (...,
1.3 [Ipumeuanwsi, OTHOCSIINECS K TaOIHUIIaM 3allIATHBIX OTHOIIEHUA U TIOPOTOBBIX
YPOBHEU TTEPETPYIKH ..eevveeeennrreeeeurteeesaueteeesaseteesansseeesasseeesasseeesassseesssseeessnssseessnssees
1.4 3amuTa curaana nudposoro HazemHoro TeneBuaeHuss DVB-T2, ucneiThiBaromero
MTOMEXH OT CHTHAaJIa IIUPPOBOro HazeMHOro TeneBuaeHust DVB-T2 ..........cccocceeeeeee.
1.5 3ammTHBIE OTHOIICHHSI M TIOPOTOBBIC YPOBHU TIeperpy3ku st curHana DVB-T2,
WCIBITHIBAIOIIETO TIOMEXH OT curHajoB 6a3oBoit ctanuuu (bC) u o6opynoBanus
TONB30BATEIIST LTE ..ottt

1.5.1 3amwra curHaia IUQppPoOBOro Ha3eMHOro TejepuaeHuss DVB-T2,

ucnbIThiBaroIIero moMexu ot curiana bC LTE ...
1.5.2 3ammra curHaia rmudpoBoro HazeMHOTOo TeleBuaeHus DVB-T2,

ucnbIThiBaromiero moMexu ot curaana OII LTE ...,

1.6 [TompaBouHBIe KOAPDUIMESHTHI U PA3INIHBIX BAPHAHTOB TOJIE3HON CUCTEMBI
DVB-T2 u pa3auyHBIX YCHOBUM TIPHEMA ......eeeeeurrreerrurreeeeirreeesaereessssreessssseesssssseessnns
1.7 Br16op PR u Oy, ans uccinenoBaHnuii COBMECTHOTO HCTIOIB30BAHUS YACTOT .................
1.8 BrustHue momex oT mepeXxoqHOro MpoIecca Ha 3allUTHBIE OTHOIICHHS .........c.veenveen....
2 MuHHMaNbHas HaPsHKEHHOCT MOJIS U Ha3eMHOTro nudposoro teneBuaenus DVB-T2 ......
3 CHPABOYHBIC JOKYMEHTDBL .....cuvveeuteeenrreenuseennseeaaseeesseeensseesnseesaseeesssessnseessnseessseessssessnsesssnsesssseesns

Homnonuenne 1 kx [punoxennto 1 — Pacuer MUHUMAaNIbHOM HANIPSXKEHHOCTH TOJI 1 MUHUMAJIbHON
MEANAaHHOW SKBUBAJICHTHON HAMPSHKEHHOCTH TIOTI . ...c.uveereeureenreeneenneenmreeneeenreeseenseesinesanesmnennne

Hononnenue 2 k [Ipunoxenuto 1 — Pe3ynbTaTsl UCOBITAHUS MOAYJIBHBIX TIOHEPOB ......eeenvveernveeannnen.

I[OHOJ'IHCHI/IC 3k HpI/IJ'IO)KCHI/IIO 1 — Biaustaue nomex oT MEPEXOAHOr0 Npouecca Ha 3allluTHBIC

OTHOIICHUS ..c.venveeeenteeteententeeutentesueentesueemeenbesueenteabeessenseeutemtesheemsen bt ebeenteebeemtenbeemtenbesbeentenbeennensenne
1 Ba30BaAST HHEDOPMAITHS ....ocuveeiieiieeiieeiieeie ettt e eitesite et et e et e steesaeesatesabeebeeseesseesnsesnseenseenseenseens
2 TABMEPEHES ..ottt ettt ettt et e et e bt e s bt e e bb e e s abe e e bt e e sabeeeabbeeenbeeebaeenateas
2.1 VICTOUHUKI CHUTHAIOB .....cuvetierenrenieententeeieentenneensentesaeesnesteensennesmeensesneensensesmnennesueennennens
2.2 CIBHIHE HACTOTBL......cuvivieutiiieieetieieete st oot sieeste s seeesae s st esnesae st enesaeesnesaesreennesneeanennene
2.3 [IPOLIEIYPA HBMEPEHHUS .....eeouvieenirieeiiieeiieeeitteenieeesitee sttt e sabeesabtessaeeesbeeesbteesabeesnsseesabeenns
2.4 VICTIBITBIBAEMBIE HPUEMHUKH ... uevveeeenerreeerurreeesaurreeesanseeessssseeessssseesssseeessssseesssnseeessnns

3 PEBYIIBTATBI ..ceevtieeeiiiiee ettt e et ee e et ee e ettt e e ettt e e sstaeeesntteeseassbeeesanseeessansseeesansaeessansseessansseessns
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Cmp.

4 BBIBOIBI . ettt —e et e e et ——re et ———e et ——aatt..aaa———————————————— 30

Hononnenne 4 k [Ipunoxenuto 1 — TexHonOruu u XapakTepUCTUKU TB TIOHEPOB........ccecveerveeennee. 31
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2 JlononHuTeNbHbBIE pe3yIbTaThl UCIBITAHUN U3 Poccuiickoil DeNepaUt.........covcvveeereernneennnee. 32

[punoxenue 3 (HopmarusHoe) — JIpyrue GaKTOPHI INTAHUPOBAHMSL .......c.veerveereeerererereasreeseesseesseennnes 32

1 Pacnpenenenue HanpsHKEHHOCTH MO B 3aBUCHMOCTH OT MECT TTPHEMA ....nvneeeneeneeeenieeneennens 32
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4 AHTEHHBI 7151 IpHEMa Ha TIEPCHOCHOE U MOOUITBHOE OOOPYHAOBAHHME. .....c..eenveeneeneeeneeeeseeeneenens 34
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[Ipunoxenue 4 (ns nadopmariii) — MeTOAB! OIICHKH TOUKH OTKA3A .....eeeuveeerreerereerrreessseesseeessneens 37
1 Metox cyObEKTHBHOTO OTNIPEACIICHUS TOUYKH 0TKa3a (SFP) mis u3MepeHus 3auTHRIX
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1 TponochepHBIE U HEMPEPBIBHBIE TTIOMEXH ... ..eeuveeteerueerurerreareenseesseesseesmeesmseesseesseesseesseesssesnsesnne 37
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IIpuiaoxenune 1
(HopmarugHoe)

Kpurepnu niianupoBanus, BKJII0YAs 3a1UTHbIC OTHOLICHMSA, 1JIsI CHCTEM
M (pPOBOro HA3eMHOI'0 TeJICBUACHUA BTOPOIo NOKOJeHus ctanaapra DVB

B 1nanasonax OBUY/YBUY
1 3amMTHbIE OTHOLIEHHMSl IJIs MOJIE3HBIX CHUTHAJIOB HUG(POBOr0 HA3eMHOr0 TeJIeBUACHUS
DVB-T2
1.1 Kondurypauus nojie3sHoro curaaja

J1st yMEHBIIIEHUS Yrciia U3MEPEHU U TaOJIUIl TIPEeAaracTcs U3MEPATh 3alUTHRIC OTHOIICHUS IS CUCTEM
DVB-T2 B cregymwomeM pexume, MOKa3aHHOM B Tabmume 1. 3HaueHWs] 3alIUTHBIX OTHOIICHWH s
Pa3IMIHBIX TPeOyeMbIX pabounX PEKMMOB MOXKHO PAaCCUNTATh, WCIIONB3YS IPHUBEACHHBIC H3MEPCHHBIC
3HaueHud. Ecnu He yka3aHo nHoe, B HacTosIeM [IpunoskeHnn Bce TaHHBIE COOTBETCTBYIOT 3TOMY PEKUMY.

TABJINIA 1
IIpennoyYTHTENBHBIA THII Pe;KMMA U3MepeHHus 3aIUTHBIX OTHOIeHMid 151 DVB-T2

IMapameTp 3HauyeHue
Pasmepnocts BIID 32K
3alUTHBIN HHTEpBaI 1/128
CHMBOJIBI JaHHBIX 59
SISO/MISO SISO
OTHOIIEHUE MMKOBOW MOIIHOCTH K cpeaneii momHoctu (PAPR) Her
Komn-Bo xanpoB B cynepkanpe 2
IMyrpuna 1nonocel 8 MI'g
PexuM pacnipeHHON MIMPUHBI TOJIOCHI Ha
Crroco6 pa3menieHns HeCyImux PP7
Mopymstust L1 64 QAM
PLP #0
Tun 1
Mopaynsuus 256 QAM
Kognosas ckopocTth 2/3
Tun ynpexnaromeit koppekunu ommbok (FEC) 64 800
IToBepHyTOE co3Be3nne QAM Ha
Kon-Bo 61oxoB FEC B nepemeskaromiemcst kajpe 202
Kommgectso 6mokos TI B kagpe (N_TI) 3
KomuuectBo kxanpoB T2 B nepemexaromemcs kaape (P_I) 1
Wnrepsan kaapa (I JUMP) 1
Tun BpeMeHHOTO NepeMeKeHUs 0
JUTNTeNbHOCTh BPEMEHHOTO MePEMEKEHUS 3
C/N (Kanan AWGN), nb 19,7
CKopocTh nepenadyn JaHHbIX, MOuT/C 40,2
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1.2 XapakrepucTuku Memamuiero curnaja LTE

B Hacrosimiedt PexoMeHmanuu 3aliUTHBIE OTHOLICHHS W TOPOTOBBIE YPOBHU MeEperpy3Kd Uit 0a30BBbIX
crannuii (BC) LTE u obopynoBanus mosb3oBatens (OIl) ocHOBaHBI Ha W3MEPEHHSX C HCIIOJIb30BAHUEM
3armucanHoro curaana LTE ¢ mmpuno#t nonocer 10 MI't, cozgaBaemoro peanbHbIM 00opymoBanuem bC u
OIl pm Tpex pa3iINMYHBIX 3HAYCHUAX MHGOPMAIMOHHOW HATPY3KH. DTH 3aIUCH OBUIH OT(OUIBTPOBAHBI IS
yCTpaHEHHs BHEMOJIOCHBIX apTe(akTOB M MpHUBEACHH K (opmary [/Q HaHHBIX, KOTOpBIE MPHUTOTHBI IS
BOCTIPOM3BEACHUS CTAaHIAPTHBIMU J1a00PaTOPHBIMU BEKTOPHBIME I'€HEPAaTOPAMHU CUT'HAJIOB.

Wndopmarmmonnas Harpyska bC pacnpenensercs 1mo clieAyIoniM KaTeropHusIM:

a) HE 3aMoJIHCHa — COCTOUT B OCHOBHOM M3 CHTHAJIOB CHMHXPOHM3ALUH M OMOBELICHUS NPU HAJTMIUH
PEAKUX JaHHBIX;

b) Harpyska 50% — cpenHss Harpy3Ka;

c) Harpyska 100% — Harpy3ka, Ipy KOTOpPOH BCe pecypCHbIe OJIOKH UCTIONB3YIOTCS BCE BPEMSL.

Wndopmanmonnas Harpyska OIl pacnpeznernsiercs o caegyIOUIMM KaTeTOPHSM:

a) 1 Mout/c — mManas Harpy3ka, IpH KOTOPOW TOJIEKO HEOOJBIOE KOJUIECTBO PECYpPCHBIX OJIOKOB
UCIIOJIL3YETCSl B TEUEHUE HEKOTOPOTO BPEMEHU;

b) 10 Mo6wut/c — cpenHss Harpy3Ka;

c) 20 M6uTt/c — BBICOKasl Harpy3Ka.

MOIIHOCTh CUTHAIOB C MEHbIICH HHPOPMALIMOHHON HAarpy3Koi, KOTOpPbIE MOTYT NPUBOIUTH K YXYyALICHUIO
PR 1 Oy, B HEKOTOPBIX IPHEMHHUKAX, TOPa30 CYIIECTBEHHEE MEHSETCS BO BpEMEHH.

1.3 [pumeuanns, oTHOCSIHECH K TA0JMIAM 3alIUTHBIX OTHONIEHUH M TOPOTOBBLIX YPOBHeEM
neperpy3Ku

Bo u3bexxaHue moBTOpa, €CNIM HE YKa3aHO WHOE, CICAYIOIIUE MPUMEYaHUsT OTHOCATCS K Tabiumam 2—11 u
tabimuuam 14—-18.

[NPUMEYAHUE 1.—-90-if mnpoueHTWi b JUId 3HA4E€HUS  3aAIIUTHOIO  OTHOIIEHHS  COOTBETCTBYET  3allHTe
90% u3MepeHHbIX NMPUEMHUKOB C Y4E€TOM 33alaHHOTO CIBUTa M IapaMeTpa 4YacTOThl, MpHU 3ToM Ansd 3amutel 90%
HU3MEPEHHBIX IPUEMHUKOB JTOJDKEH HCIIOb30BaThes 10-1H NpOLeHTHIIb AT TOpOra Neperpy3Ku.

[MPUMEYAHUE 2. — Af — 370 pa3HOCTh MEKIY HEHTPATBHON YacTOTOW MEMIAOIIETO KaHANa U IIEHTPAIbHON 9acTOTOM
MI0JIE3HOT0 KaHaa.

ITPUMEYAHMUE 3. — NR: Oy, He mocturaercsi. [loaToMy Ha 3TOM CIABUTE YAaCTOTHI 3aIIUTHOE OTHOIICHUE SIBIISIETCS
TJIaBHBIM KPUTEPUEM.

[MPUMEYAHUE 4. — 3nauenne PR npruMeHNMO TOJBKO B CITydae, €ciii YPOBEHb MEMIAIOMIEr0 CUTHAa He TPEBBIIIAeT
cooTBeTcTBytOmMi ypoBeHb Oy,. Ecnm ypoBeHp MeIIaoIIero CHUrHaiga BBIIIE COOTBETCTBYHOIIEro YpOBHS Oy,
MIPUEMHUK TTO/IBEPraeTCs BO3AEHCTBHUIO MELIAIOIIEr0 CUTHANIA [P JIF0OOM OTHOIIEHWH CUTHAJIA K ITIOMEXeE.

[MPUMEYAHUE 5. —[Ipn ypoBHEe TIOJIE3HOTO CHI'Haua, OJM3KOM K YYyBCTBHTEIHHOCTH NPHUEMHHKA, IOJDKEH
YUUTBHIBATHCS IIyM, HAaPUMEp NPU YYBCTBUTENBHOCTH +3 b K 3alIMTHOMY OTHOLICHHWIO NOJDKHO OBITH JOOABIEHO
3 nb.

[NPUMEYAHUE 6. — 3nauenns PR 11 pa3snudHBIX BApHAHTOB CHCTEMBI M PA3JIMYHBIX YCIOBHUIl MpHeMa MOTYT OBITh
MOJIYYCHBI C UCIIOJIb30BAHMEM MONPABOYHBIX K03 duimentoB u3 tadbmuipl 10 storo [punoxenus. [opor neperpy3ku
CUHUTACTCA HE3aBUCUMBIM OT BapvaHTa CUCTEMbBI U yCﬂOBI/Iﬁ mmpuema.

[NPUMEYAHUE 7. — 3HaueHns 3alUTHBIX OTHOIICHUH OKPYTISFOTCA A0 ONIDKAHIIero memoro.

ITPUMEYAHMUE 8. — PaiicoBckre M CTaTWYHBIC PAJIEEBCKHE KaHAIBI CBS3HM OmpeneneHsl B pasnene 14.1 crammapra
ETSI TS 102 831 "Iludposoe TeneBusuonHoe Bemanue (DVB); PykoBoasiiue yka3aHus 1O BHEAPCHHIO CHCTEM
(pPOBOro HA3EMHOTO TEJIEBU3MOHHOTO Bellanus BToporo rnokosieHus (DVB-T2)". Ouu takke onucaHbl B CTaHAAPTE
ETSI EN 300 744 "llndpposoe TteneBusnoHHoe Bemanue (DVB); Crpykrypa Kaapa, KaHaJIbHOE KOAWPOBAHUE WU
MOJTYJISILIUS ISl CUCTEM HU(POBOro HA3eMHOT'O TEJIEBU3MOHHOTO BeIlaHus BToporo rnokosenus (DVB-T2)".

[NPUMEYAHUE 9. — YpoBau yreukn MomHOcTH B cocemnHuii kaHanm (ACLR) mma memratonx curHanoB bC LTE,
HCIOJB3YEMBIX TPH H3MEPEHHAX, COCTaBIOT He MeHee 60 nb mis N-1, m oHM ABISAIOTCA CymIecTBEHHO Oosee
BBICOKAMU [Tt N-2 1 OOJIBIIINX CABUIOB.
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B Tabnmmax 2-11 w Tabmumax 14-18 mpuBeleHBl 3allUTHBIE OTHOIIEHUS JUIS TIOJE3HBIX CHTHAJIOB
urppoBoro HazeMHoro TeneBuAeHns DVB-T2, HCTIBITHIBAIOIINX TTOMEXH OT:

- CUTHAJIOB ITU(POBOTO HazeMHOTO TeneBunenus DVB-T2;

- curnanos 6azosoii ctaniun (bC) LTE;

- curHanos obopynosanus nons3osareis (OIT) LTE.

1.4 3amuTa curnajia uugpoBoro HazeMHoro tejgesuaennss DVB-T2, ucnbITHIBAIONIET0 TOMEXH OT
curaja ugpoBoro HazeMHoro tejepuaenus DVB-T2

B Tabnwme 2 nmpuBeAeHbI TeOpeTHYECKUE 3HAYCHHS, KOTOPHIE PACCUATAHBI IS OTIpeIeTIeHHOTo B Tabmmie 1
peXxumMa C UCTIOIb30BaHUEM MeToa, onrcanHoro B Otuete MCD-R BT.2254-2012.

TABJIULIA 2

3amuTHBIE OTHOLIICHMA 10 cOBMelleHHOMY KaHaay (1b) nus curnana DVB-T2
(onpenesneHHoro B Taduuue 1), HCOBITHIBAKIIET0 MOMeXH 0T curiaia DVB-T2
B aHAJOTUYHOM pesKumMe

Paneescknmii
Moy nsuus KonoBas I'ayccoBckmii PaiicoBckuii kanaJ, (cTaTu4ecKuii)
CKOPOCTh KaHaJ IIpumeuanue 8 KaHaJ,
IIpumeuyanue 8

QPSK 1/2 2,4 2,6 34
QPSK 3/5 3,6 3,8 4,9
QPSK 2/3 4,5 4,8 6,3
QPSK 3/4 5,5 5,8 7,6
QPSK 4/5 6,1 6,5 8,5
QPSK 5/6 6,6 7,0 9,3
16-QAM 1/2 7,6 7,8 9,1
16-QAM 3/5 9,0 9,2 10,7
16-QAM 2/3 10,3 10,5 12,2
16-QAM 3/4 11,4 11,8 13,9
16-QAM 4/5 12,2 12,6 15,1
16-QAM 5/6 12,7 13,1 15,9
64-QAM 1/2 11,9 12,2 14,0
64-QAM 3/5 13,8 14,1 15,8
64-QAM 2/3 15,1 15,4 17,2
64-QAM 3/4 16,6 16,9 19,3
64-QAM 4/5 17,6 18,1 20,9
64-QAM 5/6 18,2 18,7 21,8
256-QAM 1/2 15,9 16,3 18,3
256-QAM 3/5 18,2 18,4 20,5
256-QAM 2/3 19,7 20,0 22,1
256-QAM 3/4 21,7 22,0 24,6
256-QAM 4/5 23,1 23,6 26,6
256-QAM 5/6 23,9 244 28,0
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B Tabnuie 3 nmpuBeneHBI 3alIUTHBIC OTHOIICHUS JJIs1 TPEX THUIOB KAaHAIOB mepenaud (T. €. TayCCOBCKOTO,
paiicoBckoro u panieeBckoro). s mpueMa Ha (PUKCHPOBAHHOE M MEPEHOCHOE O0OpYIOBaHUE CIIEAYET
MPUHATH 3HAYCHUS, OTHOCSIIIMECS K PAaiiCOBCKOMY U PAJICCBCKOMY KaHaJlaM COOTBETCTBEHHO.

K cucremam DVB-T2 ¢ mmupunoit nosocsl 6, 7 u § MI'l JOKHBI IPUMEHSITHCSL OJHU U TE K€ MOMPABKU K
3aIATHBIM OTHOIICHUSM, YKa3aHHBIC B Ta0IHIe 3.

TABJIWIIA 3

3amuTHbie oTHOLIeHMA (AB) U mopor neperpy3ku (1bm) nus curnaaa DVB-T2
(onpenesneHHoro B Taduauue 1), HCOBITHIBAKIIET0 MOMEXH 0T curiaina DVB-T2
(onpenesnenHoro B Tabdjauue 1) B coceTHMX KaHAJIaX,
NPUMEHHUTEIbHO K '"KpeMHUEeBbIM'' TIOHEpaM

CnBur 5 Kou-Bo PR Oth
Cnasur kanana N LEeHTPaJbLHOM (nb) (nbm)
(kanaabl 8 MI'n) 4acTOThI HCILITAHHBIX
(MTI') NPHEMHUKOB IIpouenTuian IpouenTnin
50-it 90-# 10-it 50-i
-9 72 11 —54 =50 -14 0
—4 =32 11 =50 —44 -14 =2
-3 —24 11 —48 —44 —14 -2
-2 -16 11 —47 —43 —-15 -6
-1 -8 11 =35 -33 —-15 -6
CoBMeIEHHBINA KaHAII 0 11 19,0 19,0 - —
1 8 11 -32 =30 —-15 -6
2 16 11 —46 —43 —-15 -5
3 24 11 —47 —43 —14 -2
4 32 11 =50 —44 —-13 1
9 72 11 -54 —49 —13 1

[IpuBeneHHbIC 3HAUCHUS TPUMEHSIOTCS B CIIy4ae, KOTIa MOJIe3HbINM U Memmaromuii curaansl DVB-T2 umerot
OIHYy W Ty JX€ IIUPHUHY IIOJIOCH KaHama. [l Apyrux coudeTaHWH INMUPHHBI KaHAJIOB HEOOXOIMMEI
JIOTIOJTHUTEIILHBIE HCCIIEOBAHUS.

MCIHaIOH_[I/Iﬁ CUTHaJl UMECT TAKUC K€ MapaMETphl peKuMa, 4TO U ITOJIC3HBIN CUIrHaji, HO HEC KOppCIUpOBaH
C HUM.

3amuTHBIE OTHOIIEHS JaHbI B Ib M MPUMEHSIOTCS KaK K HEMTPEPBIBHBIM, TaK M K TPOIIOC(HEPHBIM ITOMEXaM.

1.5 3amuMTHBIE OTHOIIEHUS] W TOPOroBble YPOBHHM Ieperpy3ku st curiHaia DVB-T2,
HCNBITBIBAIOIIEI0 MOMeXH OT CHTrHaJoB 0a3oBoil cranmum (BC) wm  obGopynoBanHus
nojb3oBartens LTE

B aTOoM pa3sgene mpuBenEHBI 3alMTHBIC OTHOIICHHS W IMOPOTOBBIC YPOBHU MEPETPY3KH IS CHUCTEMBI
DVB-T2, ucneiteiBatomieid momexu ot cuctem OFDMA (6azoBast cranmms) u SC-FDM (oGopynoBanue
niostp3oBatensi) LTE. Bee u3MepeHus aiis mOy4YeHHsI 3TUX TapaMeTpoB ObLTH BBITTOJIHEHBI Ha MPHEMHHKAX
DVB-T2, npenna3sHadueHHBIX I pa0OTHl B Muamnazone HacTpoiku 470-862 MI't. Bee Memaromuye curHaibt
HaXOJUIIUChH B IIOJIOCE 4acTOT 759-862 MI'g

[Ipn mpoBeneHWM WCHIBITAHUN HWMENIOCh JUITL HeOompmoe komwdecTBo (3) mpuemamkoB DVB-T2 ¢
MOAYJbHBIMHU TIOHCPAMH, 4YTO HE TIIO3BOJIACT MPOBECTU CTAaTUCTUYECKUNA aHaInu3 PE3YIbTATOB.
XapaKTepUCTHKHU OTIEIBHBIX TPUEMHUKOB MPUBEACHBI B TA0OIMYHOM BUje B J[OmoNHEHNU 2 K HACTOAIIEMY
[Ipunoxenuto.

Xapakrepuctuku curHana LTE, ucrmonp3zyemoro B m3MmepeHusx, npuBeaeHsl B Otaere MCO-R BT.2215
"W3MepeHue 3alUTHBIX OTHOIIICHUH U MOpOTra Neperpy3Ku s TeICBU3NOHHBIX IPUEMHHUKOB'",
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B nactosimee BpeMs MPOUCXOIAT U3MEHEHHsI B 00JIaCTH COBMECTHOI'O HCIHOJIB30BAHHS YAaCTOT CHCTEMaMHU
DVB-T2 u cerssmu noasuxHO# cBsa3u cranaapta LTE, npu 3ToM n3MeHseTcss KOHCTPYKITHS TeTIeBU3MOHHBIX
TIOHEPOB U CUTYallMs C BHEAPEHHEM 0a30BbIX cTaHIMU. Bce ydyacTByIoLIMEe CTOPOHBI CTPEMSTCS YIIyUIIHTh
9KCIUTyaTallMOHHBIE XapaKTePUCTUKU CBOErO COOTBETCTBYIOIIErO OOOpYIOBaHMsS, TaK 4YTO B OJvpKalineMm
OyIyIIeM dTH TaOIUITEI MOTYT OBITh TIEPECMOTPCHEI.

B cBsa3u ¢ u3menenuem curnaia LTE Bo Bpemenn yxyamenue PR u Oy, B Hauxy/imeMm ciydae B HEKOTOPBIX
KOHCTPYKLUSX TIOHEPOB COOTBETCTBYET caMoii HU3Ko# nHpopmaunonHoii Harpy3ke bC u OIl. B nactosmeit
Pexomenmanumn npencTaBiaeHbl TPU ypOBHS MHGOPMALMOHHON HAarpy3KH, Tak Kak (PaKTHYECKyr0 Harpys3kKy
peansHO pabotatomieit bC u OII Bpsm i MOXHO MIPEAyTaaaTh.

HauBricmnii ypoBeHb 3alIUTHI (U 3aIIMTHI BELIaHUS BO BceX ciydasx mHGopmannoHHoW Harpy3ku BC
u OIl) mocturaercs MCIOJIB30BaHWEM HAWOONBLIETO 3HAYEHHS 3aLIUTHOIO OTHOLICHHS M HAUMEHBIIETro
3HA4YEHUs! TOPOoTa NePerpy3Ku Uis JIF000H TEXHOJIOTHH TIOHEpa.

CI[BI/II‘ YaCTOThI U3MCPACTCA MEXKAY HCHTPAJIbHBIMU YaCTOTAMU IMOJIE3HOI'O U MCHIAIOIICTO CUTHAJIOB.

1.5.1 3amura curnaja uudposoro HazemHoro rejgesuaennss DVB-T2, ucnbIThbiBaONero NnoMexu o1
curiana BC LTE

B cnenyrommx Hike TaONMIAX MOKa3aHbI 3al[UTHBIC OTHOILICHHS U MOPOTOBBIE YPOBHU MEPErPy3KH IS
TpEeX Pa3IUIHBIX HHPOPMAITMOHHBIX HArpy30K, co3naBaembix bC LTE.

TABJIMLIA 4

N3mepennble 3amuTHLIE OTHOMEeHus (1B) nns curnana DVB-T2
(onpenenennoro B Taduauue 1), ucnsiThiBawuero nomexu ot curuaiga bC LTE
B COCEJHMX KaHAJIaX, IPMMEHUTEIbHO K ""KpeMHHeBbIM'' TIOHEpaM

CnBur CnBur PR pas PR aasa PR aasa
. Koa-Bo . . .
kanajga N | HeHTpajabHOI HCNBITARHBIX HHPOPMANMOHHOH | HH(POPMAIMOHHOH | MH(POPMATHOHHOT
(kaHaabBI YacTOTHI noneMunkop | MATPY3KH BC 0% | narpy3ku BC 50% |narpy3ku bC 100%
8 M) (MTn) P (1B) (1B) (1B)
IIpouentuan IIpouenTHiIb IIpouenTHiIb
50-i 90-ii 50-ii 90-ii 50-ii 90-ii
CoBMmelneH- 0 11 19 19 19 19 19 19
HBIM KaHal
AWGN
CoBwMmelleH- 0 11 10 11 18 18 19 19
HBIWA KaHal
LTE
1 10 11 —44 24 —40 —38 -38 -36
2 18 11 =50 -32 —48 —44 —47 —43
3 26 11 —51 =35 —49 —45 —48 —44
4 34 11 =52 -39 =51 —46 =50 —45
5 42 11 =53 —41 =51 —47 =51 —46
6 50 11 =55 —46 -54 —48 -52 —47
7 58 11 -56 —46 —54 —49 =54 —48
8 66 11 =57 —45 =54 =50 =53 —49
9 74 11 -58 —45 =55 =50 =53 —49
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TABJIMIIA 5

HN3mepenHbie MoporoBbie ypoBHM neperpysku (1bm) nis curnasa DVB-T2
(onpenenennoro B Taduauue 1), ucnsiThiBawuero nomexu ot curiajga bC LTE
B COCeTHMX KaHAJIaX, IPUMEHUTEIbHO K "'KpeMHHeBbIM'' TIOHepaM

CaBur CaBur Oy, a1s Oy st Oy, 11s1
. KoJu-Bo . . .
kaHajga N | HeHTpaJbHO HCIBITAHHBIX uHpopmManuoHHo | MHGOPMALMOHHON | MHPOPMALMOHHOM
(kaHaIBI 4acTOThI npHemHnkos | TATPY3KH BC 0% | narpy3ku BC 50% | narpy3ku BC 100%
8 MTI'u) (MI'n) P (xBm) (aBm) (1Bm)
IpouenTnin Ipouentnin HpouenTnin
10-i 50-ii 10-i 50-ii 10-i 50-ii
1 10 11 —18 -6 —15 -6 —-13 -8
2 18 11 —14 1 -12 -2 -13 -3
3 26 11 —12 3 -13 0 -12 -1
4 34 11 —11 5 —12 2 -12 0
5 42 11 -10 6 -12 3 -12 2
6 50 11 —-10 4 —12 2 -12 2
7 58 11 —-10 4 —11 2 -12 1
8 66 11 -10 4 —12 2 —12 1
9 74 11 —-10 5 —12 3 -12 1

1.5.2 3amura curnaja uugposoro HazemHoro rejgesuaennss DVB-T2, ucnbIThbiBa0uero noMexu o1
curnajga OII LTE

B cnenyrommx Hibke TaONMIAX MOKa3aHbI 3allUTHBIC OTHOIICHHS U MOPOTOBBIE YPOBHU MEPErPy3KH IS
TpEX Pa3TUIHBIX HHPOPMAITMOHHBIX Harpy3ok OIl:

Tabnuma 6 — Pesynprarsl usmepenuit PR nns OII 6e3 yueta monpaBku
Tabmuma 7 — Ouenxa ACLR OII na ocaose macox 3GPP TS 36.101 u ETSI

Tabnuma 8 — Pesynbrater m3mepenwnii PR s Ol ¢ yuerom monpaBku Ha yXyAlIEHHE 32 CYET BHETIOJIOCHOTO
mryma OI1T

Tabnuma 9 — PesynpTaTsl nu3mepenuii nopora neperpysku s OI1.



Pex. MC2-R BT.2033 11

TABJINIIA 6

3amuTHbIe oTHOMIEeHH (1B) 6e3 yyeTa monpaBku ais curaaga DVB-T2
(onpenenennoro B Tadauue 1), ucnsiThiBawuero nomexu ot curuajga OIl LTE
B COCeTHMX KaHAJIaX, IPUMEHUTEIbHO K "'KpeMHHeBbIM'' TIOHepaM

HNudopmannonHas
Casur Hndopmannonnas Undopmanuonnas | narpyska OIT 20 M6ur/c
K;::;;IF Ko.-Bo narpyska OII 1 M6ut/c | narpyska OIL 10 M6ut/c | 5 CLR renepatopa
8 MI'u/(caBur Prllﬂ:::;?:;::: ACLR renepartopa ACLR renepartopa CUTHAJIOB =
LeHTpaIbHOl p curaajon = 100 ab, curaajon = 100 nb, 67,8 nb (N+1)
4acTOTHI) BCE CIBUTH BCE CIBUTH 80,4 nb (N+2)
100 a6 (N+3 g0 N+9)
IIpouentnas PR IIpouentnas PR IIpouentnias PR
(ab) (ab) (nb)
50-i 90-i 50-i 90-i 50-i1 90-ii
CoBMenIeHHbIH 11 19 19 19 19 19 19
kanam AWGN (0)
CoBMeIlEHHBIN 11 10 11 18 18 19 19
kanan LTE (0)
1/(10) 11 -36 -19 —41 -39 —41 -39
2 (18) 11 —41 24 —47 —45 —47 —43
3 (26) 11 —44 26 —48 —45 =50 —44
4 (34) 11 —46 -36 —48 —45 -52 —45
5(42) 11 —47 -37 —48 —44 -54 —46
6 (50) 11 =50 -38 —49 —43 =52 —45
7 (58) 11 =50 —41 —49 —44 =53 —44
8 (66) 11 =50 —41 —49 —42 -54 —45
9(74) 11 =50 —43 —49 —43 -54 —47

B 3ammurtHeie otHomieHus OIl BHecenwl mompaBku s oneHok ACLR OIl B cocemHux M HE COCETHUX
kaHajmax 8 MI'm, yuduThIBaronye yXyAlleHHE 3allUTHOTO OTHOIIEHUS, KOTOPOE BBI3BAHO BHETOJIOCHBIM
mrymoM OIl. Onenkn ACLR ocHOBaHBI Ha Macke, IpUBeACHHON B Tabmuie 6.6.2.1.1 crammapra 3GPP TS
36.101 v.11.1.0, u tpeboBanum mpoekra cranzapta ETSI 301-908-13 k ypoBHIO BHEMOJOCHOTO ILIyMa,
paBHOMY —65 nbMm, B momoce 470-790 MI'. Ot onleHkH yKka3aHbl B TabwIe 7.

TABJINIIA 7

3anannbie 3HaueHusi ACLR OII xas 3uadennii PR OII ¢ yueTom nmonpaBku

Caur
Cnsur kanaaa N LHEeHTPAJILHOM ACLR
(xananabl 8§ MI'n) 4aCTOThI (ab)
(MI')
1 10 25,2
2 18 32,2
Hpyrue 3HaueHus cupura
(CooTBETCTBYIOIIHE
OTHOIIEHHIO

—65 nbm/8 MI'n) 26-74 88,0
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3nadeHuss PRy Ui COBMELICHHOI'O KaHajla, HCIOJb30BAaHHbIE IPH pacdyeTe MOIMPaBOK, COOTBETCTBYIOT
nokazatensiMm AWGN, npuBeaeHHbIM B Tabnuie 8. Huwke mpuBoAUTCS OMUCaHME METO/a pacdera MOIpaBoK
ACLR.

HroroBoe 3ammTHOE OTHOIIEHHWE OIpeneseTcs B JBa JTanma. BHawame mms caBWra dacToTel Af
pacCUYMTHIBAECTCS UYYBCTBUTEILHOCTh TPHEMHHMKA IO cocemHeMy kaHanmy (ACS) ¢ wHcmonp3oBaHHEM
U3MEPEHHOTO 3aIUTHOro OoTHOmeHus npu capure (PR(Af)), 3amMTHOrO OTHOLICHWS AJSI COBMEICHHOTO
kaHana PR, u Bennunabl ACLR reHeparopa MeIaronx CUTHaNOB!

_ PR—PR(Af)
ACS(Af)=-10logl0 10

_ ACLR

- 10 T)‘

3atem nonyuenHoe 3HaueHne ACS DTT wucnomp3yercss sl ONpeNeNeHHs] COOTBETCTBYIOLIUX 3alIUTHBIX
OTHOIICHUH TI0 COCEIHEMY KaHally IS MEIIAIOIIEer0 OKOHEYHOTO YCTPOHCTBA, KOTOPOE MOXKET HMETh
npyrue xapaktepuctuku ACLR.

HroroBoe 3ammtHOe oTHomeHue, PR'(Af), 3aBucut ot ACS u or ACLR ycrpoiictBa LTE mpu casure (Af),
ACLR”:
—4CS —ACLR’

PR(Af)= PR, +10log(10 ' +10 10 ).

DTOT METOJT MOXKHO HCIONB30BaTh U UIA 00paTHOTO IpeoOpa3oBanus 3HaueHHst PR ¢ yderom mompaBku B
3HadeHne PR 0e3 ydera mompaBku, 9TOOBI MOKHO OBUIO pacCUMTATh BIFSIHHE Pa3IHYHBIX IOMYIICHUN
orHocureaspHo ACLR OII.

Crnenyer ormeruth, uTo 3HaueHuss ACLR u ACLR’ B mpuBeIeHHBIX BBIIIC YPAaBHEHHSX OCHOBaHbI Ha
M3MEPEHMSIX MOIIHOCTH C MCIIOJIb30BAaHMEM ULIMPUHBI ToJockl Memawomero curHana LTE (manpumep,
10 MI'1) m mupuHBL MONOCH Mosie3Horo curHana DVB-T2 (manpumep, 8§ MI'I) mpu cCOOTBETCTBYIOMIMX
C/IBUTAX YaCTOThI MEIIAIOIIEr0 CUI'HAJA.

TABJIUIIA 8

3ammuTHBIe oTHOIIeHMA (AB) ¢ yyeTom monpaBku s curHajga DVB-T2
(ompenesnenHoro B Taduauue 1), ucnbiThiBawuero nomexu or curiaia OIl LTE
B COCETHMX KaHaJIaX, IPMMEHUTEILHO K ""KpeMHHeBbIM'' TIOHEpaM

HNudopmanuonnas
Capur HNudopmanuonnas HNudopmannonHas Harpy3ka OII 20 Mout/4
Kli‘::;;bl:l KoJi-Bo narpyska OIl 1 Mout/4 | narpyska OII 10 MOuT/4| AR remeparopa
8 MI'u/(caBur HCHBITAHHBIX ACLR reneparopa ACLR reneparopa CUTHAJIOB =
HeHTpaTLHOi MPUEMHUKOB curnajios = 100 nb, curnaJio = 100 nb, 67,8 1b (N+1)
4ACTOTHI) BCe CIBUTH BC€ CABUTH 80,4 1b (N+2)
100 n1b (N+3 n0 N+9)
Ipouentuas PR Hpouentunias PR Ipouentuas PR
(1b) (1) (1b)
50-it 90-it 50-i 50-i 90-i 50-it
CoBMeIlEHHBIN 11 19 19 19 19 19 19
karast AWGN (0)
CoBMelIeHHBIH 11 10 11 18 18 19 19
kanan LTE (0)
1/(10) 11 -6 —6 -6 -6 -6 -6
2 (18) 11 -13 -13 -13 -13 -13 -13
3 (26) 11 —44 —26 -48 —45 =50 -44
4 (34) 11 —46 -36 —48 —45 =52 —45
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TABJIMLA 8 (oxonuanue)
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HNudopmannonHas
CHBHFN HudopmannonHas Undopmanuonnass | Harpyska OIT 20 Mout/4
KaHaja
CAHANDI KoJ-Bo Harpy3ka OII 1 MouTt/4y | Harpy3ka OII 10 MouT/4y ACLR renepatopa
8 MI'u/(casur HCIBITAHHBIX ACLR renepartopa ACLR reneparopa CUTHAJIOB =
HeHTpaTLHOl NPHEMHUKOB curanaos = 100 ab, curdaios = 100 ab, 67,8 a1b (N+1)
4acTOTHI) BCEe CABHUITH BCe CABUTH 80,4 1b (N+2)
100 a6 (N+3 g0 N+9)
IIpouentnian PR IIpouentuis PR IIpouentnian PR
(ab) (ab) (ab)
50-ii 90-ii 50-ii 50-ii 90-ii 50-ii
5(42) 11 47 =37 48 —44 -54 —46
6 (50) 11 =50 -38 —49 —43 =52 —45
7 (58) 11 -50 —41 —49 —44 =53 -44
8 (66) 11 =50 —41 -49 —42 -54 —45
9(74) 11 =50 —43 —49 —43 -54 —47
TABJINIIA 9
HN3mepenHble Oporosoie ypoBHM neperpysku (A1bm) nis curuaiga DVB-T2
(ompenesnenHoro B Taduauue 1), ucnsiThiBawuero nomexu or curuaia OIl LTE
B COCETHMX KaHAaJIaX, IPMMEHUTEILHO K ""KpeMHHeBbIM'' TIOHEpam
Caur CaBur
xanana N | nemrpansmoii Kou-Bo Nudopmanuonnass | Undopmannonnass | Mndopmannonnas
(KaBATE! YACTOTI HCHBITAHHBIX Harpy3ka OII Harpy3ka OII Harpy3ka OIl
8 MI'n) (MTn) NPUEMHUKOB 1 Mour/c 10 Mo6ur/c 20 Mowurt/c
Oum Oum O
(1bm) (1bm) (1bm)
10-i 50-ii 10-i 50-ii 10-i 50-i
1 10 11 =37 -6 -15 -5 -12 -5
2 18 11 -12 5 —-11 0 —11 0
3 26 11 —-10 6 —-11 2 —11 0
4 34 11 —24 5 -11 2 —-11 1
5 42 11 -10 6 —-11 2 —11 1
6 50 11 —-10 6 —-11 2 —11 2
7 58 11 -10 5 -11 2 —-11 2
8 66 11 -10 5 —-11 2 —-11 2
9 74 11 —11 6 —-11 2 —11 2
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1.6 IlonpaBoyHble KO3(GUIMEHTHI VIS PA3JINYHBIX BAPDHAHTOB MoJIe3HOH cucTteMbl DVB-T2 u
Pa3JIMYHBLIX YCJIOBHI IpHeMa

Tabnuma 10 Obuta moxaroroBiieHa s curHagoB DVB-T2, ucnonb3yromux Ipyrue peXHMBI, KOTOPBIS
WCTBITHIBAIOT TIOMeXH OT curHanoB DVB-T2. 3naueHus B Tabmulle pacCUuTaHbl KaK Pa3HUIA B OTHOMICHHSIX
C/N st AWGN Mexay OpyruMy peXuMaMd W JTaJOHHBIM PEXHMOM, YKa3aHHBIM B Tabnwie 1, um ux
CJIelyeT WCIOJIb30BaTh OCTOPOXKHO, OCOOCHHO B Ciy4ae OonblIolW pasHuna B 3HaueHusx C/N mis
TpeOyeMOro W 3TaJOHHOTO PEKUMOB. DTH 3HAYCHHsS €IIe HE MPOBEPEHBI MOCPEACTBOM H3MepeHwus. KMx
IpeIaraeTcss MCIONB30BaTh ISl APYTUX THIIOB MENIAIOIINX CHTHAIOB, HO JJS WX TOATBEPXKICHUS
HEOOXOUMBI TaTbHEHIITHE UCCIICTIOBAHMS.

TABJIULIA 10

OneHkH TeopeTHYeCKHX MONMPABOYHBIX KOI(P(PUIMEHTOB IS 3aIIUTHLIX OTHOIeHUH (1b)
JUISL Pa3/IMYHbIX BAPUMAHTOB NoJie3Hoi cucreMbl DVB-T2 (ucnbiThiBaromei nomexu or DVB-T2
WJIM IPYTUX CJIY0) M0 OTHOLIEHMIO K YKa3aHHOMY B Tadumue 1 3TaT0HHOMY peskumMy

Paneescknii
Moy nsuus KooBas ckopocTs TI'ayccoBckmii PaiicoBckuii kanaJ, (cTaTu4ecKuii)
KaHaJ IIpumeuanue 8 KaHaJ,
IIpumeuyanue 8
QPSK 1/2 -17,3 -17,1 -16,3
QPSK 3/5 -16,1 -15,9 -14,8
QPSK 2/3 15,2 -14,9 —-13,4
QPSK 3/4 —14,2 -13,9 -12,1
QPSK 4/5 —-13,6 -13,2 -11,2
QPSK 5/6 —-13,1 -12,7 -10,4
16-QAM 1/2 -12,1 -11,9 —-10,6
16-QAM 3/5 -10,7 -10,5 -9,0
16-QAM 2/3 -9,4 -9,2 -7,5
16-QAM 3/4 -8,3 -7,9 -5,8
16-QAM 4/5 7,5 7,1 —4,6
16-QAM 5/6 -7,0 —-6,6 -3.8
64-QAM 1/2 -7,8 -7,5 -5,7
64-QAM 3/5 -5,9 -5,6 -39
64-QAM 2/3 —4,6 —43 -2,5
64-QAM 3/4 -3,1 -2,8 -0,4
64-QAM 4/5 -2,1 -1,6 1,2
64-QAM 5/6 -1,5 -1,0 2,1
256-QAM 1/2 -3,8 -34 -1,4
256-QAM 3/5 -1,5 -1,2 0,8
256-QAM 2/3 0,0 0,3 2,4
256-QAM 3/4 2,0 2,3 4,9
256-QAM 4/5 34 3,9 6,9
256-QAM 5/6 4,2 4,7 8,3
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[To cpaBHEHHIO CO CTATHYECKUM PAJIEEBCKUM KaHAJIOM Tepefadd MEHSIOIIEMYCS BO BPEMEHH PAIICEBCKOMY
KaHaIly, KOTOPBI COOTBETCTBYET mNpuemy curHaioB DVB-T Ha mepeHocHOe 00OpyAoOBaHHE, TPeOyIOTCS
CYIIECTBEHHO OoJiee BBICOKHE 3allUTHBIC OTHOIIECHWs. Jlms omenku dtoro 3ddexra HE0OXOIUMBI
JOTIOJTHUTENIbHBIE N3MEPEHMS.

1.7 Br1oop PR u Oy, 1J1s1 viccjief0OBaHNA COBMECTHOTO UCIOJIBL30BAHUS YACTOT

B rtabmune 11 npuBeneHsl pekoMeHaoBaHHbIe 3HadeHHs PR u Oy, KOTOpBIE MOJKHBI MPUMEHSTHCS B
WCCIIEIOBAHNAX COBMECTHOTO HWCIOJh30BaHHA 4acToT. [IpMMeHeHWe 3THX 3HAYeHUil O00eCIedyuT 3amuTy
90% npreMHHUKOB (cpenu BCeX M3MEPEHHBIX 14 TIOHEpOB) MpH JTHOOBIX MH(POPMALMOHHBIX Harpys3kax. Jis
OIl ucnonb3oBanock 3HaueHue PR nmns 90-ro mpoueHTWIs ¢ yyeToM IMONpaBKU Ha OCHOBE 33JaHHBIX
3HaueHnit ACLR OIl, koTopsie MpuBeACHBI B Ta0IHIIE 7.

TABJIMIIA 11

Pexomenayemblie 3HaueHusi PR u Oy, KOTOpBIE T0JKHBI HCII0JIB30BATHCS B HCCJIEI0BAHUIX
COBMECTHOI0 MCIOJIb30BAHMS YACTOT, Ui curnana DVB-T2 (onpeaesennoro B Tadauie 1)
B IPUCBOEHHOM KaHaJe, ucnbIThiBawieM noMexu ot curiajga bC uiau OII LTE B cocenHnx kaHaJjax,
NPUMEHHUTEIbHO K COYEeTAHMIO 3 MOAYJIBHBIX M 11 ""KpeMHHeBBIX'" TIOHEPOB

c N Cngur

JABUT KaHaJIa HeHTPAJTBHOI

(kanaab1 8 MI'n) YacToThl BCLTE OI LTE

(MTI')
PR ¢ yuerom
PR Oth Oth
(1B) (1B) s (1b)
CoOBMEILIEHHBII KaHAT 0 19 - 19 -
(AWGN)
CoBMeIEeHHbIN KaHa 0 19 - 19 —
(LTE)

1 10 -25 -16 —6 -30
2 18 -33 -12 -13 -11
3 26 -36 -11 -28 -10
4 34 —40 -13 =37 -20
5 42 —43 -11 -38 -10
6 50 —46 -11 —40 -9
7 58 47 -11 —42 -9
8 66 —46 -11 —43 -10
9 74 —46 -10 —44 -10

1.8 Biausinue momex oT mepexogHOro Npouecca Ha 3alUTHbIE OTHOIIEHUS

B mpempiaymmx pasmenax Mpenanoyiarajoch, YTO WCTOYHHK IMOMEX OBUT akTHBEeH B MOMEHT IpHeMa
nosiesHoro curHaiga DTT. B HemaBHUX HCCIEIOBaHHUSAX OBUTM IOJNYYEHBI CYIIECTBEHHO Oo0Jiee BBICOKHE
3amuTHEIe oTHOmeHUs (10—12 nb) mpw BKIIOYCHWHM MCTOYHHMKA TIOMEX IOCJE Haydamxa MpHeMa IOJIe3HOTO
curHana DTT. [lanHoe BimstHEE OCOOCHHO XapaKTEpHO sl CIydaiHON IMOMeXH, KaKk HalpuMmep, B CIydae
OI1 LTE, xoraa MoryT HaOIoAaThCs OOJbIINE TIEPEePBIBBI (MHOTO CEKYH]) B AKTUBHOCTH TOJIb30BATEIS, UTO
no3BoauT APY npuemnnka DTT ycTaHOBUTH YpOBEHb CHTHAaja, COOTBETCTBYIOIIUN OTCYTCTBHUIO IOMEX.
[Ipumeps! Takux MOMeX BKIIOYAOT:

- NEPUOIMYECKHI ONMpOC CEpBEpOB MAaHHBIX 1O TexHojoruu '"pull" (Hampumep, oOHOBIEHHE
3JIEKTPOHHOM MOYTHI, IPUJIOXKEHUS U151 COLIMAIBbHBIX CEeTeH);

- cooOmIeHust Uil MPOBEpPKH NOAKIIOYeHUsT Ha aktuBHOCTH ("keep alive") s mpuiiokeHWd c
OTCIIE)KMBAaHUEM COCTOSHUH;

- Ipyroii TpapuK CeTeBOH CUTHAIN3ALHH.

ITogpoOuas wHpOpMaruss 00 dSTUX u3MepeHUsx mnpuBeneHa B Jomomaenmn 3 k [lpwioxenuio 1.
OTH U3MEpEHUs SIBISIFOTCS MPEABAPUTEIEHBIMU M HYKJIAIOTCS B JIOTIOJIHUTEIBHBIX HCCICJOBAHHSIX.
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2 MuHHMaNbHAs! HANPSIZKEHHOCTD T10JIS1 VI Ha3eMHOro nu(poBoro teiaesuaenust DVB-T2

®dopMyia s pacueTa MUHUMAaIBLHOW HANPSHKEHHOCTH 1O puBeaeHa B Jlomomunenuu 1 x [Ipunoxenuto 1.
Jus npyrux pexxuMoB mnpueMa (IpueM B CEIbCKUX paliOHaxX Ha MOOWJIBHBIC YCTPOWCTBA, NPUEM BHE
MTOMEIIEHNs Ha MTOPTaTHBHBIE TIEPEHOCHBIE YCTPOWCTBA U TPUEM Ha MOpPTATHBHBIE MOOWIBHEIE YCTPOCTBa
CO BCTPOEHHOM aHTCHHOW) pacueThl HAMPSIKEHHOCTH 1o nMetotest B Otyere MCO-R BT.2254 — "HacToThl
Y acTeKTHI IaHupoBanus cereit DVB-T".

TABJIULIA 12

Pacyer MUHUMAIbHON HANIPSAKEHHOCTHI0 1015 115 cucTeMbl DVB-T2 8 MI'n
Ha yactore 200 MI'y

IlepenocH.
IlepenocH.
®uxcup. yCTp-Ba, BHe yerp-na,
DVB-T2 B /Inuana3one I11 ’ BHYTPH
ycTp-Ba noMenieHus/
ropoz. p-n noMeneHns/
ropoj. p-H
Yacrora Freq MI'q 200 200 200
Munumansraoe C/N, Tpebyroreecs C/IN nb 20,0 17,9 18,3
cucreme
Bapuant cucrems! (mpumep) 256-QAM 64-QAM 64-QAM
FEC 2/3, 32k, | FEC 2/3, 32k, FEC 2/3, 16k,
OO6brunbnii PP7 | OO6pransiii PP4 | OOprunsbiii PP1
buroBas ckopocTb Mowurt/c 30-35 22-25 19-24
(OpUEeHTHUPOBOUHBIE 3HAUCHUS )
Koadpunuenr myma npuemMHuka F b 6 6 6
OKBHUBaJICHTHAS IITyMOBAs IIOJIOCA B MI 11 6,66 6,66 6,66
MoIIHOCTb IITyMa Ha BXOJIe P, nbBT -128,6 -128,9 —128.5
IIPUEMHHKA
MuHnMaibHasi MOIIIHOCTD CUTHAJA Py i nbBt -109,7 -111,8 -111,4
Ha BXOJIe NPHEMHHKA
MuHuMalIbHOE SKBUBAJIEHTHOE U pin nbMmkB 29,0 26,9 27,3
HalpsDKeHHE Ha BXOJIC IPUEMHHUKA,
75 Om
[Morepu B dpunepe Ly b 2 0 0
Ycunenne aHTEHHBI, OTHECEHHOE K Gy nb 2,2 -2,2
YCHJICHHIO MOJIYBOJIHOBOTO JUITOJNIS
D¢ dexTrBHAs aniepTypa aHTEHHBI A, nbm? 1,7 -1,5 -1.5
MuHIMAaNTBHAS TUIOTHOCTH TIOTOKA D, 1B(BT)/M* -109,4 —-104,3 -103,9
MOIIHOCTH B MECTE IIpHUeMa
MunuManbHas SKBUBaJICHTHAs E,.. nbMkB/M 36,4 41,5 41,9
HAIPSDKEHHOCTh MOJIS B MECTE
npuema
JloIryck Ha IIyMBI HCKYCCTBEHHOTO P nb 2 8 8
MPOUCXOXKACHHS
[ToTepy Ha MPOHUKHOBEHHE Ly, Ly, nb 0 0 9
(B 3MaHUE WK TPAHCIIOPTHOE
CpEeJICTBO)
CranpapTHOE OTKIIOHEHUE NTOTEPh Ha nb 0 0 3
NIPOHUKHOBEHHE
Bemrperr 3a cueT pazHeceHus Div nb 0 0 0
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TABJIMLA 12 (oxonuanue)
Tepenocn. IlepenocH.
®duxcup ycTp-Ba, BHE yerp-ga,
DVB-T2 B /Iluanazone I11 ) ’ BHYTPH
ycTp-Ba noMeLeHns1/
ropom, p-u noMenienus/
) ropoj. p-H
BepositHOCTH 0XBaTa MecT % 70 70 70
Koadhdunment pacnpeneneHus 0,5244 0,5244 0,5244
CrangapTHOE OTKIIOHEHHE 5,5 5,5 6,3
[TonpaBouHbBIH KOIPPHUITUEHT IS G nb 2,8842 2,8842 3,30372
MECTOIOJIOXKECHHUS
MuHuManbHas MeInaHHas D, nB(BT)/M’ —-104,5 934 —83,6
TUTOTHOCTP MTOTOKA MOIITHOCTH Ha
BbIcoTe npuema'’; 50% BpeMeHH u
50% wmect
MunuManbHas MeuaHHas E,cq nbMkB/M 41,3 52,4 62,4
SKBUBAJICHTHAs! HAPSHKEHHOCTh
no1st Ha BbicoTe mpuema'’;
50% Bpemenu u 50% mect
BepositHocTh 0XBaTa MecT % 95 95 95
Koappunnenr pacrpenenenus 1,6449 1,6449 1,6449
CraHgapTHOE OTKIIOHEHHE 55 5,5 6,3
[MompaBo4HEIH KOAPPHUIHUESHT I C nb 9,04695 9,04695 10,36287
MECTOTIOJIOXKCHHUS
MuHuManbHasi MeiMaHHast INIOTHOCTb D, nb(BT)/M’ -98,4 —87,3 -77,6
II0TOKAa MOIIIHOCTH Ha BBICOTE
npuema'"; 50% Bpemenu u 50% Mect
MunuManbpHas MeauaHHas E, .. nbMkB/M 474 58,5 69,2
SKBHBAJICHTHAS] HAIPSKEHHOCTh
10715t Ha BbicoTe mprema'’;
50% Bpemenu u 50% mect
" 10 m s preMa Ha BHUKCHPOBAHHOE YCTPOMCTBO H 1,5 M JUIS APYTHX PEXKUMOB IPHEMA.
TABJINLIA 13
Pacyer MUHMMAJILHOTO YPOBHS HANIPSZKEHHOCTH 1oJs cucteMbl DVB-T2 8§ MI'n
Ha yactore 650 MI'y
Tepenoc. IlepenocH.
®uxcup ycTp-Ba, BHe yerp-sa,
DVB-T2 B /Ilnanazone IV/V ) ’ BHYTpPH
ycTp-Ba NnoMeLieHns1/
ropom, p-u noMenenus/
) ropoj. p-H
Yacrora Freq MI'q 650 650 650
Munumansroe C/N, TpeOyromieecs C/IN nb 20,0 17,9 18,3
cucreme
BapwuasT cucremsl (mpumep) 256-QAM 64-QAM 64-QAM
FEC 2/3,32k, | FEC 2/3, 32k, FEC 2/3, 16k,
Pacmmpennsiii | Pacmmpennsiii | PacimumpenHsli
PP7 PP4 PP1
buroBas ckopocTs Mowurt/c 3540 2629 23-28
(OpHeHTHPOBOYHBIC 3HAYCHHS)
Koaddumument nryma npruemMHanka F nb 6 6 6
DKBUBAJICHTHAsI IIyMOBas M0JI0Ca B M1t 7,77 7,77 7,77
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TABJIMLIA 13 (oxonuanue)

IlepenocH.
IlepenocH.
Dukcup ycTp-Ba, BHE yerp-ga,
DVB-T2 B /Ilnanazone IV/V ) i BHYTPH
ycrp-Ba noMeleHus/ S —
roport. p-u ropoi. p-u

MoIHOCTb IIyMa Ha BXOJ€ P, nbBT -128,0 -128,3 -127,9
MIPUEMHUKA
MunuManpHas MOIIHOCTE CUTHAJIA Ha P pin nbBT -109,1 -111,2 -110,8
BXOJIC MPUEMHHKA
MuHHMMaNbHOE SKBUBAJIEHTHOE U, in nbmkB 29,7 27,6 28,0
HaTpsDKCHUE Ha BXOJE IPUEMHHIKA,
75 Om
[Morepu B dpunepe Ly b 4 0
VYcennenne aHTEHHBI OTHECEHHOE K Gy b 11 0
YCHJICHHIO MTOJTYBOJHOBOTO JAUTIONS
D¢ dexTrBHAs anepTypa aHTEHHbI A, nbm’ —4,6 -15,6 -15,6
MuHIMaNbHAS TIOTHOCTH IIOTOKA D, 1B(BT)/M* —-100,5 95,6 -94,2
MOIITHOCTH B MECTE TIprueMa
MunrManbpHasi SKBUBaJIEHTHAS E,.i nbMkB/M 45,3 50,2 50,6
HATPSHKCHHOCTH TIOJIS B MECTE TIpUeMa
Jlonmyck Ha n1yMbl HCKYyCCTBEHHOTO P nb 0 1 1
MIPOHUCXOXKACHUS
[Motepu Ha MPOHUKHOBEHHE (151 L, L, nb 0 0 11
3IAHVS WA TPAHCIIOPTHOTO CPEACTBA)
CraniapTHOE OTKJIOHEHHUE NTOTEPh Ha b 0 0 6
MIPOHUKHOBEHHE
BoIurpsii 3a cyet pazHeceHus Div nb 0 0 0
BepositHOCTH 0XBaTa MecT % 70 70 70
Koadbdunment pacnpeneneHus 0,5244 0,5244 0,5244
CrangapTHOE OTKJIOHEHUE 5,5 5,5 8,1
[TonpaBouHbBIH KOIPPHUITUESHT IS G nb 2,8842 2,8842 4,24764
MECTOIOJIOXKECHHUS
MuHuManbHas MeIuaHHast INIOTHOCTh D, nb(BT)/M -97,6 91,7 -79,0
MOTOKa MOIIIHOCTH Ha BBICOTE
npuema'’; 50% Bpemenu u 50% mect
MuHuMallbHas MeUaHHast Eeq nbMmkB/M 48,2 54,1 66,8
9KBUBAJICHTHAsI HANIPSYKCHHOCTh
no71st Ha BbicoTe mprema'’;
50% Bpemenu u 50% mect
BepositHocTh 0XBaTa MecT % 95 95 95
Koappunnenr pacrpenenenus 1,6449 1,6449 1,6449
CraHgapTHOE OTKIOHEHHE 5,5 5,5 8,1
[MTonpaBo4HbIH KOADPHUIUEHT IS G nb 9,04695 9,04695 13,32369
MECTOTIOJIOKEHHS
MuHUMaNbHAs MeTHaHHAs IUIOTHOCTh D,0u 1B(BT)/M* -91,5 —85,6 -72,3
MOTOKa MOIIHOCTH Ha BBICOTE
npuema'"; 50% Bpemenn u 50% Mect
MuHMMalbHas MeJUaHHAS E,eq nbmMkB/M 54,3 60,2 75,9

OKBHUBAJICHTHAsA HAIIPSYKEHHOCTD

I10JIA Ha BBICOTEC HpI/ICMa(l);

50% Bpemenu u 50% mect

M

10 M a5t npuema Ha GPUKCUPOBAHHOE YCTPOMCTBO U 1,5 M Juts APYrUX pexKUMOB IpUEMa.
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3 CrnpaBo4HbIe IOKYMEHTHI

[1] Report ITU-R BT.2215 — Measurements of protection ratios and overload thresholds for broadcast
TV receivers.

[2] Report ITU-R BT.2254 — Frequency and network planning aspects of DVB-T2.

Jlonoanenue 1
K [Ipnioxkenuro 1

Pacyer MUHMMAJILHOM HaNpPAKCHHOCTH ITOJISI U MHHHMAJIbHOM’ Melll/IaHHOﬁ
IKBHMBAJIEHTHOM HaNPAKCHHOCTH ITOJIsA

3HaueHUs MHWHUMAIbHON HANpPSDKCHHOCTH IO W MHUHHUMAJIBbHOM MEIWAaHHOM  DKBHUBAJIICHTHOM
HaNpsH>KEHHOCTH TOJIA paCCUUTHIBAKOTCA € UCIIOJIB30BaHUEM CIICIYIOIINX YPaBHEHHM:

P, = F+101log (k Ty B)
Psmin = C/N+P”
4, = G + 10 log (1.64\%/4 T)
Pmin = Ps min — Aa + Lf
Emin = (Pm[n + 120 + 10 log (120 TC)
= Qmin T 145.8
Ened = Ein + Pon + C JUTSI TipreMa Ha (UKCHPOBAHHOE
YCTPOHCTBO, YCTAaHOBJIICHHOE Ha
YPOBHE KPBIIIN
Ened = Evin+ P + Q1+ Ly, JUTSI TIpreMa Ha TIEPEHOCHOE
YCTPOMCTBO BHE MTOMELEHUH 1 Ha
MOOUIIPHOE YCTPOHCTBO
Epew = Epin+ Pyn + C1+ Ly + Ly, JUI pUeMa Ha IIEpeHOCHOoe
YCTPOMCTBO BHYTPU MOMEIIECHUN U
Ha MOOWJIEHOE MIOPTATHBHOE
YCTPOHCTBO
¢ = W - Oo¢

oy = \IG§+63,,

rze:
P,: MomHOCTh IymMa Ha Bxoje npueMHuka (1bBT);

koa(pumueHT nmryma npueMHuka (1nb);

B

nocrosunas bonsimana (k = 1,38 x 107> (JIx/K));
To: abcomotHas Temmneparypa (1p = 290 (K));
B: mymoBas mosoca nmpuemanka (B = 7,61 x 10° (I'm));
P nin: MHUHUMATbHAS MOIIHOCTh HA BXOJIE MpHeMHUKa (1bBT);
C/N: ornomenue S/N o PY Ha Bxoze npuemMHuKa, Tpedytomieecs: cucteme (1b);
A,:  >ddexTuBHAS anepTypa aHTeHHBI (1bM°);

G: YCWICHNUE aHTCHHBI, OTHECCHHOC K YCUJICHUIO ITOJIYBOJIHOBOTO JUIIOJISA ()IBI[);
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A :  UTHHA BOJIHBI CUTHANA (M);
Qmin: MHHEMAaTbHAs ILILM. B MecTe npuema (1b(B1/M?));
L;:  notepu B puzaepe (1b);
E,,: OSKBUBaJECHTHAs MUHMMalbHas HANPSLKCHHOCTH MOJIS B MecTe npuema (nb(MkB/m));

E,.q: MUHHManmbHas MeJWaHHAs ODKBHBAJCHTHAs HANPsHKEHHOCTh IOJS, 3HAYCHUE IS
rutanupoBanus (1b(MxkB/m));

P,uy:  JOMYyCK Ha IIYMBI UCKYCCTBEHHOTO MTPOUCXOXKIEHUS (1b);
Ly: motepu mo BeicOoTE (TOYKA mpuema Ha 1,5 M BhIlle ypoBHs 3eMiu (1b));
L,: moTepw mpH MpOXOXKACHWUH 3MaHUS WIH TPAHCIIOPTHOTO cpencTsa (ab);

C;:  mompaBoyHBIN KO3 PUIHMEHT 1 MecTornonoxenus (nb);
G;: CyMMapHOE CTaHAapTHOE OTKIoHeHue (1b);
Gn: CTaHZApTHOE MAaKPOCTPYKTYypHOE OTKIOHEHuE (G, = 5,5 (ab));

Op. CTAaHAAPTHOC OTKJIIOHCHUC MOTEPD IMPU MMPOXOKIACHUN 3JaHU (,Z[B);

L koddpduuueHt pacnpenenenus, paBusii 0,52 mis 70%, 1,28 ans 90%, 1,64 nast 95% u
2,33 mist 99%.

Jlonoysinenue 2
K [Ipunoxkenuro 1

Pe3yJII>TaTLI HCNBITAHUA MOAYJbHBIX TIOHEPOB

PR u Oy, ny1a BC LTE

B tabmunax 14 u 15 npuBeneHsl HeoOpaOOTaHHBIE PE3YJIbTATHI MU3MEPEHUH TSI MOAYJIBHBIX TIOHEPOB B
crydae momex OT 0azoBoii cranmmu LTE. DTh 3HadeHWs maHbl B KadyecTBE CIPABOYHON WH(OpMAIUu U
JOJDKHBI HCITOJIB30BATHCS C OCTOPOXKHOCTHIO.

TABJIULIA 14

HN3mepenHnbie 3amnTHbIE OTHOIIeHNs (1B) nis curnana DVB-T2
(ompenesnenHoro B Taduauue 1), ucnsiThiBawuero nomexu or curaaina bC LTE
B COCETHMX KaHAJIaX, IPUMEHUTEILHO K MOIYJIbHBIM TIOHEpPaAM

CnBur CnBur PR pas PR nas PR nas
kaHana N LHeHTPAJbLHOM HHGOPMALIOHHOI HHPOPMALHTOHHOI HHGOPMALIIOHHOI
(kaHaIBI 4acTOThI narpy3sku bC 0% narpy3ku BC 50% narpy3sku BC 100%
8 MI'n) (MI') (nb) (nb) (ab)

Hp.5 Ip.6 | IIp.28 | IIp.5 Ip.6 | Mp.28 | Hp.5 IIp. 6 | IIp.28

COBMEILIEHHBII
kanai (0) 0 19 19 19 19 19 19 19 19 19
CoBMEILEHHBII
kanai (0) 0 11 10 10 18 18 18 19 19 19
1 10 -43 —44 -40 -41 -42 -39 -40 —41 -36

2 18 -58 =55 —43 =57 =51 -39 -56 —47 -38
3 26 =55 =55 -38 —42 47 -36 —41 —45 -35
4 34 =50 —64 —43 —45 =55 =32 —45 —45 -33
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TABJIMLIA 14 (oxonuanue)

Casur CnBur PR nas PR pas
kaHana N neHTpajbHoii | KoJ/-BO HCIIBITAHHBIX uHGOPMAITMOHHOM HHGpOPMaIUOHHOU
(kaHaIBI 4acTOThI NPHEMHUKOB Harpy3ku BC 0% Harpy3ku BC 50%

8 MI'm) (MTI'm) (1B) (nb)

Mp. 5 IOp.6 | Ip.28 | Ip.5 Mp.6 | Ip.28 | Ip.5 Ip.6 | Ip.28
5 42 =53 =71 -58 =50 —65 =55 -49 -67 —54
6 50 =56 =72 =72 =53 —69 —60 =52 —67 -58
7 58 =58 =73 -74 =55 =70 —61 =54 —68 —68
8 66 —-60 =72 —68 =55 —67 —64 =54 —66 —62
9 74 -58 —63 =52 =50 =56 —46 =50 =55 —44
TABJIMIIA 15
HN3mepeHHble NOPOroBoie ypoBHM neperpysku (Abm) nis curnaiga DVB-T2
(ompenesnenHoro B Taduauue 1), ucnsiThiBawuero nomexu or curaaina bC LTE
B COCETHUX KaHAJaX, IPUMEHUTEIBHO K ""KpeMHHeBbIM'' TIOHEpaM

CaBur CaBur Oy, nst Oy, nast Oy, It
kaHana N LHeHTPAJbLHOM HHGOPMALIIOHHO HHPOPMALHTOHHOI HHGOPMALIIOHHO
(kaHaIBI 4acTOThI narpy3ku bBC 0% narpy3ku bC 50% narpy3sku bC 100%

8 MI'n) (MI'n) (abm) (nbm) (abm)
Op.5 | Op.6 | p.28 | Hp.5 | p.6 | Ip.28 | p.5 | Hp.6 | [Ip.28

1 10 -12 -11 -10 -15 -13 —-12 -16 -15 -15
2 18 0 -1 -2 =5 -2 =5 —4 -3 -5
3 26 -2 -1 2 -3 -2 1 —4 -3 0
4 34 1 -3 3 -5 -14 -8 -3 -2 -8
5 42 4 2 2 -2 -2 2 2 -2 -2
6 50 5 3 2 0 0 1 5 -1

7 58 5 4 5 1 1 2 5 0
8 66 5 4 2 1 0 -3 4 —4
9 74 5 4 3 5 0 =3 4 -2 -3

PR OII LTE u Oy,

B Tabnuue 16 mokazanbl m3Mepenuss PR OIl 6e3 ydera mompaBKu Ui TpeX MOIYJBHBIX TIOHEPOB.
B Tabnuue 17 moka3aHbl Te e TIOHEPHI C KOPPEKTUPOBaHHBIMU 3HaueHUsIMH PR i mpeamomaraeMbix
sgaueHuii ACLR OIl, moka3zaHHBIX B Ta0IHIE 7.

3nauenust PRy B COBMEIIEHHOM KaHaJle, NCITOJIB30BABIIIMECS IJIs pacdueTa MopaBku, 3To 3HaueHns AWGN
n3 Tabmuipl 8. B Tabnuiie 18 mokasaH mopor neperpy3ku i TeX ’Ke TPeX MOAYIbHBIX TIOHEPOB.

HOCKOJ’IBKy B IPUCMHHKAX T2 AOCTYITHO HEOO0JIBIIIOE YHCIIO MOAYJBbHBIX THOHEPOB, 3TU 3HAUCHUS ITPUBCACHDBL
TOJIBKO B Ka4€CTBC PYKOBOJICTBA U CIIEAYCT COGJ’IIOI[&TL OCTOPOXKXHOCTB ITPU UX HUCIIOJIB30BAaHHU.
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TABJIUIIA 16

3amuTHble oTHOMIEeHH (1B) 6e3 yueTa monpaBku ais curaaga DVB-T2
(onpenenennoro B Taduauue 1), ucnsiThiBawuero nomexu ot curuajga OIl LTE
B COCEeJHUX KaHAJaX, IPUMEHUTEILHO K MOAYJbLHLIM TIOHEpaM

HNudopmannonHas
C}IBHFN Hndopmannonnas Hndpopmannonnas Harpyska OII 20 Mo6ut/c
kaHaJia - Harpy3ka OII 1 Méut/c | marpyska OII 10 Mout/c
KAHATEI ncnIgTﬂa:zux Py Py ACLR renepartopa
8 MI'u/(caBur ACLR renepartopa ACLR renepaTtopa CUTHAJIOB =
nenTpa . | IPUEMHHKOB curaajon = 100 ab, curaajios = 100 ab, 67,8 nb (N+1)
pasibHOI
4acTOTHI) BCE CIBUTH BCE CIBUTH 80,4 nb (N+2)
100 aB (N+3 10 N+9)
PR PR PR
(1b) (nb) (nb)
Mp.5 | Ip.6 |p.28| Mp.5 | IIp.6 | p.28 | IIp.5 | Ip.6 | IIp.28
CoBMeIleHHBIN 11 19 19 19 19 19 19 19 19 19
ka"asm AWGN (0)

COBMEILIEHHBII 11 11 10 10 18 18 18 19 19 19
kanan LTE (0)

1/(10) 11 -40 44 -28 42 43 —41 42 43 —40

2 (18) 11 =57 =55 =31 =58 =51 =35 -58 =51 -39

3 (26) 11 —48 -59 -39 —44 -52 —38 -42 =51 —38

4 (34) 11 -49 —60 —41 —45 —54 -33 —45 =51 -33

5(42) 11 =53 =72 =52 =50 =70 —65 =50 —68 —66

6 (50) 11 -56 -74 —64 -53 -71 —65 =53 -70 —66

7 (58) 11 =55 =75 —63 —54 71 —65 =55 -70 -70

8 (66) 11 —60 =72 —68 =56 —68 —65 =56 —67 —65

9 (74) 11 —62 —67 —56 =52 -57 —47 =50 -55 —45
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TABJIMLIA 17
3amuTHbIe oTHOMIEHHs (AB) ¢ yueTom monpaBku s curnajga DVB-T2
(onpenenennoro B Tadauue 1), ucnsiThiBawuero nomexu ot curnajga OIl LTE
B COCETHMX KaHAJIaX, IPUMEHHUTEIbHO K MOAYJIbHBIM TIOHEPaM
Nudopmannonnas
C}IBHFN Hudpopmannonnas Hndopmanuonnas | narpyska OIT 20 M6ur/c
KaHaja
— Kon-Bo Harpy3ka OII 1 M6uTt/c | Harpy3ka OII 10 MéuT/c ACLR renepatopa
8 MI'u/(caBur HCIBITAHHBIX ACLR renepaTtopa ACLR renepartopa CUTHAJIOB =
LeHTpaIbHOI NMPpUEMHUKOB curaajon = 100 ab, curaajos = 100 nb, 67,8 nb (N+1)
4acTOTHI) BCeE CIBUTH BCE CIBUTH 80,4 nb (N+2)
100 o6 (N+3 1o N+9)
PR PR PR
(nb) (ab) (ab)
Mp.5 | Hp.6 | p.28 | Mp.5 | Mp.6 | IIp.28 | Ip.5 | Ip.6 | IIp.28
CoBMeIlEHHbBIN 11 19 19 19 19 19 19 19 19 19
karasm AWGN (0)
CoBMenieHHBIH 11 11 10 10 18 18 18 19 19 19
kanan LTE (0)
1/(10) 11 -6 -6 -6 -6 -6 -6 -6 -6 -6
2 (18) 11 -13 -13 -13 -13 -13 -13 -13 -13 -13
3 (26) 11 48 -59 -39 —44 =52 -38 —42 =51 -38
4 (34) 11 —49 —60 —41 —45 =54 =33 45 =51 =33
5(42) 11 =53 —67 =52 =50 —67 —64 =50 —66 —64
6 (50) 11 =56 -68 —63 =53 —67 —64 =53 -67 —64
7 (58) 11 =55 —68 —62 -54 —67 —64 =55 -67 —66
8 (66) 11 -60 —67 —65 -56 —66 —64 =56 —65 —64
9(74) 11 61 —65 -56 =52 =57 47 =50 =55 —45
TABJIMIIA 18
HN3mepennsblie noporu neperpysku (1bm) niasa curnana DVB-T2
(onpenenennoro B Tadauue 1), ucnsiThiBawuero nomexu ot curnajga OIl LTE
B COCETHMX KaHAJIaX, IPUMEHHUTEIbHO K MOAYJIbHBIM TIOHEPaM
CaBur CaBur Oy, 11s1 O, a1st Oy, 11s1
kaHana N HEHTPAJbHOM HHGpOPMaIUOHHOU uH(GOPMAITMOHHOMH HHGOPMaIUOHHOM
(kaHaIBI 4acTOThI Harpy3ku OII 1 Mout/c Harpy3ku 10 Mour/c Harpy3ku 20 Mour/c
8 MI'n) (MTI'm) (nbm) (nbm) (nbm)
Mp.5 | Hp.6 | Mp.28 | Mp.5 | Mp.6 | IIp.28 | Ip.5 | Mp.6 | IIp.28
1 10 -6 -4 NR -9 -7 -13 -14 -7 -10
2 18 2 2 NR -2 -2 -3 -2 -2 -6
3 26 1 0 -4 -1 1 -3 -2 1
4 34 2 -9 0 -3 -15 -8 -2 -18 -8
5 42 6 3 1 0 —4 2 0 -3
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TABJIMLIA 18 (oxonuanue)

CaBur CaBur Oy, 1151 O, a1st Oy, 11s1
kaHana N LHEHTPAJbHOM HHGpOPMaIUOHHOM uH(GOPMAITMOHHOMH HHGpOPMaIUOHHOU
(kaHaIBI 4acTOThI Harpy3ku OII 1 Mout/c Harpy3ku 10 Mour/c Harpy3ku 20 Mour/c

8 MI'n) (MI'm) (abm) (nbm) (abm)

Mp.5 | Hp.6 | Mp.28 | Mp.5 | Mp.6 | IIp.28 | Mp.5 | Mp.6 | IIp.28
6 50 8 5 3 4 1 0 4 0 0
7 58 8 5 4 4 1 1 4 1 0
8 66 8 4 1 —4 0 =2 4 0 -3
9 74 8 5 2 4 0 =3 4 0 -3
Jlonoanenue 3
K IIpunioxenuro 1
Biausinue momex ot MEPEXOaHOro0 nmpouecca Ha 3alllUTHBIC OTHOLIICHUSA
1 Ba3oras nunpopmanus

brimn mpoBeneHbl HauadbHBIE U3MEPEHMs 3aLIUTHBIX OTHomIeHWM st DVB-T2 B ciywae Bo3geicTBus
noMex oT uctounuka nomex LTE. [l 3TUX HCHBITAHUM UMUTHUPOBAJIOCH BIUSHHE HCTOYHHMKA IOMEX,
HaYMHAIOIIETO Tepeadyy B HEMOCPEACTBEHHOW Onm3ocTH OT npueMHuka DVB-T2, ucnons3ys s 3TOro
"CTpOOMPOBAHHEIN" WCHBITATENFHBIA CHUTHAN. MeMaromui WCIBITATENFHBIA CHUTHANl COXPAaHSETCS |
BOCITPOM3BOJIMTCS depe3 TeHepaTop, KOH(HTypamus KOTOPOTO MOXKET IPeaycMaTpuBaTh IIEpBOE
BOCITPOM3BEICHNE 0€3 CUTHAJIA, 3aTeM BOCIIPOU3BEIACHUE TPEOYEMOT0 UCIIBITATEIFHOTO CUTHAIA.

OTo0 ucmbITaHue OoJiee MpUroxHO yia ciydas nmomex oT OIl, mockonbky B menom mpexnonaraercs, 4to bC
OyIeT ONHAaXIHl BKIIOYEHA M 3aTeM OCTAaHETCS BO BKIIOUYEHHOM COCTOSHHHM TIPAKTHYECKH ITOCTOSHHO,
MIOATOMY JTF000€ BIUSHUE MEPEXOTHOTO TpoIiecca pu BKI0UeHHN bC MokeT 00beKTHBHO HTHOPUPOBATHCSL.
B ornomenun OIl, HampoTUB, 0KUAAETCSA, YTO OHO OYJET MepeaaBaTh KOPOTKYIO MAvyKy CHTHAJIOB TpPU
B3aumozeiicteuu ¢ BC, a 3areM ocTaBaTbCs B OTKIIOYECHHOM COCTOSHHH B TE€YEHHE HEKOTOPOTO MEpPHOAA.
CrenoBaTellbHO, MOKHO OXHAaTh, 9TO TB npHeMHHKH, B HETIOCPEACTBEHHONW OJM30CTH OT KOTOPHIX M Ha
omu3kux kaHaitax PY paGoraer OIIl, OynyT HCHBITBIBATH BO3JCHCTBUE NOMEX TOCTOSHHO TPU Havajie U
okoHyannu paborel OIl. Takum oOpa3oM, BIHMSHHE IOMEX OT IEPEXOJHOTO NEepHOoJa, CO3/IaBAEMBIX
currasiamMu OIl, cocTaBiseT BayKHBIN BOIPOC IS MCCIICTIOBAHUS.

B 0Oonee ponrocpouHoi mepcrnekTuBe ycrpodictBa LTE MOryT HCHoOnb30BaThCs B MPHIOKEHHUSIX
MEXMaIIUHHOTO B3aumojeicTBus (M2M) B KHIIBIX MOMENICHUSIX, OOYCIIOBIMBAas BBICOKYIO ILIOTHOCTH
tepmuHainoB OlIl, meproanyeckn HaXOASAIMINXCA B aKTUBHOM peXHMe. BeiieicTBre 3TOro, BaKHBIM SIBISIETCS
TIOHMMAHUEC BIIMAHUA IIOMEX OT MEPEXOAHOIrO IIpoIecca.

Crenyer OTMETHTB, YTO B MEPHOA MOATOTOBKH HACTOALIETO MPEICTAaBICHUS OBbLI MOJIYYEH OTHOCHTEIHHO
HeOonpIIo 00beM pe3ynbraToB. OAHAKO OTMEUYCHHOE CYIIECTBEHHOE YXYHALIEHHE XapaKTEePUCTHK
00yCJIOBIJIO aKTyaJbHOCTh IPEACTABJICHUs 3THUX NEPBOHAYAIBHBIX PE3ysbTaToB. [lambHENIINe pe3ysibTaThl
IUTAHUPYeTCsl MpeAcTaBUTh MO0 K Oonee mo3mHemy coOpanuio PI'6A w/mnm HemocpeactsenHo OL B
YCTAHOBJICHHOM HOPSIIKE.



Pex. MC2-R BT.2033 25

2 HN3mepenus

2.1 HcTOYHMKH CUTHAJIOB

[TonesnsM curHanom siBisiercs: curHai, uMmetonmid Gopmy DVB-T2, wacroty 706 MI'1 1 BeIpabaTeiBaeMBbIit
reaeparopom curaamoB DTT. Mcmons3oBamucs mapamerpsl DVB, Hambonee 9acto BcTpedaromuecs B
CoennaenHoM Koponescte (Bapuant 6 u3 crnenudukannu DVB-T2 [2]). OTi mapameTpsl NpUBEICHBI B
tabmuie 19.

TABJIMLA 19
Cranpmapt DVB-T2
Yucno vecymux OFDM 27 841 (32KE)
Mopynauus 256 QAM
CKOpOCTh BHYTPEHHETO 2/3
KOJIUPOBaHUS
SamutHeli nHTEpBa (A/TU) 1/128
Crioco0 pa3MelieHus: HeCy X PP7
JimHa xanpa (CHMBOJIBI JAHHBIX ) 59
Kos-Bo 65oxoB FEC B 202
nepeMeKaroeMcs Kaape
CKOpOCTb Iepeadu TaHHBIX B 40,2146452
TPaHCIIOPTHOM OTOKE

Memratonuiit curaan LTE 3To cTpoOMpOBaHHBIM BapHaHT CHTHANIA, KWCIOJB30BABIIETOCS B MPEIBITYIUX
ucnpiTanusax [1]. OCHOBHBIE CUTHAJBI NPEACTABISAIOT TUIOBBIE BhIXOAHBIE curHaibel OIl Ha NByX ypoOBHSX
Tpaduka, cOOpaHHBIE C WCIOJNB30BaHUEM ONBITHOrO obopynoBanus LTE. JIBa ypoBHS Tpaduka
reHepUpOBAIUCH yTeM coeauHeHus mapel bC-OIl ans popmMupoBaHusi CKBO3HON JIMHUM U UCIIOJIB30BAHUS
nHcTpyMeHTa IP-Tpadmka mis Harpysku nuHuu. CoOpaHHBIE CHUTHABI MPEICTABISIOT CKOPOCTH Tepeaadn
maagbeIx 20 Mout/c u 1 Mout/c.

Z[JISI obecmeueHust OTCYTCTBUA B USMCPCHUAX KaKHAX-JIN0O BHEIOJIOCHBIX CHUI'HAJIOB, C06paHHLIX B IIpouecce
3alliCH, WCIBITATENbHBIE CHTHAIBI JI0 BOCHPOM3BEACHHUS MPOXOIWIN TOJOCOBYH (UIbTpamui B
IporpaMMHOM obectieueHny. Mcmonp3oBanack mupuHa MoI0ck KaHama 10 M. Dto cimykuT rapanTuei
TOT'0, YTO U3MEPCHUS 3aAIMUTHOTO OTHOIICHUSA ABJIAIOTCA Q)YHKHI/ICI\/'I TOJIBKO I/I36I/IpaTeJILHOCTI/I IMpUEeMHUKA 1
KO3 UIIMCHTA YTEYKU MOIITHOCTH B cocenuuii kanan (ALCR) reneparopa mpou3BOBHBIX CUTHAJIOB,

HcrounnkoM CHUTHANOB, WCIONB30BaBIIMXCS Juisi oOecneueHus: curHana LTE, cmyxkun reneparop
MIPOM3BOJIBHBIX CHUTHANOB. [lepexomHbIif XapakTep CHTHaJIa JOCTHTAJICS ITyTEM 3aMEHBI Ka)KIOTO OCHOBHOTO
CUTHaJa B TOCJIEJOBAaTEIBHOCTH CHUTHAJIOM, COJEpXAllliM HYJIEBblE OTCUETHI. 3aKOJbIIOBBIBAs KayKABIN
CUTHAJ HEKOTOPOE YHCIO pa3 MO OYepear, BO3MOXHO CO3[aTh Oojee MIMHHYIO MOCIeI0BAaTeIbHOCTh C
OTIPEIICIICHHON CXEMOM BKITIOUCHUS/BHIKIIIOUCHNS. OKOHYATEIBHBIM CTPOOMPOBAHHBIM CHUTHAJI COCTOUT W3
MPUMEPHO 4 CEKyH]l THIIWHBI, MOCJEe KOTOPBIX CIENYIOT 5 ceKyHJ curHama | Mout/c mmm 20 Mowurt/c.
Ha pucynxkax 1 u 2 npencraBieHbl Tpag KK XapaKTEPUCTUK CUTHAJIOB KaK (GYHKLUS BpEMEHH.
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2.2

PaccmarpuBanuce caBuru neHtpanbHoi yactoTel Mexxny DVB-T2 u LTE, cocrasnsaromue +11 u +18 MI'n
(To ecth Memaromue curHaiasl 717 m 724 MI'n). Ilpeamonaras mmpuHy mojockl curHana LTE paBHOit
10 MTI'n, ato 6ynet npencraisath nomexy oT OIl LTE B coceanem TB kanane, oraenenHoM ot mosiockl LTE

Pex. MC3-R BT.2033

PUCYHOK 1
CrpobupoBannblii curiaja LTE 20 Mout/c

Ref level -30.00 dBm @ RBWI0MHz Compatible FSP
& Att 0dB & SWI'l0s VBW28MHz
SGL
@ [Rm Clrw

-40 dBm

—50 dBm 1

—60 dBm

—70 dBm

—80dBm

-90 dBm

100 dBm

110 dBm

120 dBm

CF 706.0 MHz 20 000 pts 1.0s/

BT2033-01

PUCYHOK 2

Ctpoduposannslii curiaja LTE 1 Mout/c

Ref level -30.00 dBm @ RBWI10MHz Compatible FSP
- Att 0dB = SWT10s VBW28MHz
SGL
® IRm Clrw

-40 dBm

50 dBm

—60 dBm

—70 dBm

-80 dBm

-90 dBm

-100 dBm

110 dBm

120 dBm

CF 706.0 MHz 20 000 pts 1.0s/

BT2033-02

CZ]BHFI/I YacTOThI

JIUHUH BBEPX 3aIUTHOH Tox0coii mupuHon 2 MI't 6o 9 M.

2.3

3aIuTHOE OTHOIICHUE OMPEACISIOCh MyTeM OOBCIMHEHHUsS IOJIC3HOTO W MEIIAMIEro CUTHAJIOB M X
nojayu B ucnbITbiBaeMbli npuemMHUK DTT. Tlone3Hbldt curHan ycwiMBajics, JO TeX IOp IOKa He
MIPOMCXOMIIO yIIOBIETBOPUTENBHOE JEKOMUpOBaHUe curHaia. [lomHoe moApoOHOE omHcaHWe MPOIETyphI

IIpouenypa uzmepenns

H3MepeHust coaepkutes B [1].



Pex. MC3-R BT.2033 27

2.4 HMcnbiThIBacMble IPHEMHUKHI

Ha sTom panHem stane pa®oThI IJ1s1 UCIIBITaHUI ObLTH OTOOpaHbI TPH MPHUEMHHUKA.

TABJINLA 20
IMpuemuuk Tun Tun TIoHepa
R1 STB/PVR Kpemawnessrii
R2 STB MonynbHbIT
R3 STB MonynbHblil

3 PesyabTaThl

[IpencraBneHHble AaHHBIE OTPAXKAIOT 3AIMUTHHIC OTHOLICHMS, HM3MEPEHHBIE MIPU HCIOJB30BAHUU
UCTIBITATEILHOTO 000OpYyOBaHUS, B COCTaB KOTOPOTO BXOIWJI T'€HEPATOP IPOM3BOJIBHBIX CUTHAJIOB C
XOpoImuM KodQ@UIMEeHTOM yTeukn MoImHOCTH B cocenuuii kanan (ACLR)— Berme 50 nb B mepBom
cocenHeM KaHaie. He mpom3Bommiioch HUKAKOW KOPPEKIHH, C T€M YTOOBI y4eCTh BEPOSITHOCTH XYIIIMX

XapaKTEPUCTHK CoceqHero KaHama obOopymoBanus LTE 1o cpaBHEHHWIO ¢ HCIIONH30BABITUMCS
HCIIBITATEILHBIM 000PYI0BAHUEM.

Hpe,[[LI,ELYH.[I/IG PE3YIbTaThbl [1] BHCCJIM TONPABKy B 3alIUTHBIC OTHOIICHUSA B COOTBCTCTBUU C YKa3aHHBIMU
BHCIIOJIOCHBIMU  XAaPAKTCPUCTUKAMU 060py,Z[OBaHI/IH LTE un MoKa3ajih, 4YTO 3THU XapPaKTCPHUCTHUKU MOTYT
S3HAYUTECIIBHO ITPEBOCXOANUTH I/I36I/IpaTeJ'II>HOCTB IIpUEMHHUKA.

Ha pucynkax 3—8 moka3aHa xapaKTepHUCTUKa TIPUEMHIKOB, UCIIBITHIBAEMEIX B HACTOSIIIIEE BPEMsI B YCIIOBHSIX
HaJIMYUs TIOMEX OT MEePEeXOIHOTO Tporecca, co3naBaeMbix curaaitamu OI1 LTE 20 M6ut/c u 1 Mout/c. dns
CpaBHEHUS OTOOpaKeHa TaKXKE XapaKTePUCTHKA MTPHUEMHUKOB C CUTHAJIaMHU HE TIEPEXO0THOTO TpoIiecca.

PUCYHOK 3
Cnsur npuemuuka R1 na 11 MI'n
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BT.2033-03
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3amuTHOE oTHOMEHUE (1b)

3amuTHOE OTHOIIEHUE (15)
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PUCYHOK 4

Cnsur npuemHuka R1 na 18 MI'n

OII LTE 1 M6ur/c,

o —H—
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VYposens none3noro curnana DTT (nbwm)
BT.2033-04
PUCYHOK 5
Cnsur npuemuuka R2 na 11 MI'n
0
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3amutHOoe otHoueHue (nb)

BammtHOEe oTHOIeHHE (1B)
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PUCYHOK 6
Cnsur npuemHuka R2 na 18 MI'n
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Ypogens nonesnoro curnaia DTT (nbm)
BT.2033-06
PHCYHOK 7
Casur npuemruka R3 na 11 MI'y
0

OIILTE 1 M6I/IT/C, =
MePEXOIHBIH MpoIece
OII LTE 20 Mowur/c, — "
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VYposens nonesnoro curHana DTT (nbm)

BT.2033-07
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PUCYHOK 8
Cnasur npuemHuka R3 na 18 MI'n

0

—10 4
)
2
(0]
E 204 OITLTE 1 M6ut/c, =
% MIePEXOIHBIN MPOIECe
g OIILTE 2OVM61/IT/C, =
s 301 NEPEXOAHBIN IMIPpOLECC
8 OIl LTE 1 M6ut/c ——
jou]
= OIILTE 20 M6ur/c ——
S 40
o™

,50 -

760 T T T T T T

-90 -80 =70 -60 =50 -40 -30 =20
Yposens noseznoro curnana DTT (nbwm)
BT.2033-08
4 BriBoabI

XapakTtepuctuka R1 sBnsieTcss HEyAOBIETBOPUTENBHON B Cllyyae CUTHaJa HEMEPEXOAHOTo Mpolecca Mpu
HU3KOM MH(OPMAIMOHHON Harpyske. B ciydyae Mcronp30BaHUS BapuaHTa JIIOOOTO CUTHANA IEPEXOJHOIO
mporecca AEMOHCTPUPYIOTCS XapaKTepPHCTHKA, aHAJOTHMYHAs CIy4yal0 CHTHajla HElepexoJHOro Ipoliecca
pu HU3KOU MH(OpMaMOHHOM Harpy3ke. [Ipy yBenMueHHN CIBUTA YAaCTOTHI YIy4lLICHHUsS HE HAOI0oaeTcsl.

XapakTepucTtrka mpueMHUKOB R2 u R3 sBnsieTcs yI0BIETBOPUTENLHOM B Clydyae TPaAUIIMOHHBIX CUTHAIOB
(maxxe mpy HU3KOH WH(POPMAITMOHHOW HArpy3Ke), OJHAKO OHA YXYHMIACTCS MPH HCITOJIB30BAaHUM BapHaHTa
CUTHAJIa MEePEeXOHOT0 IMpoliecca. 3auuTHOE OTHOIIeHue mpuMepHo Ha 10-12 nb nyumie npu yBenuueHuun
casura gactotel ¢ 11 MI'nq mo 18 MI'.

Bo Bcex cmyuasx BapuaHT curHana OIl mepexomHoro mporecca 20 Mout/c TpebyeT OOJBINeH 3anIuThI 110
CPaBHEHHIO C BapHaHTOM curHama 1 Mout/c.

3HaueHMs] 3alUTHOTO OTHOIICHMS, MPEACTABICHHBIE B HacTosmlell PexomeHpanuu, OCHOBaHBI Ha
U3MEPEHUSX, TMPOBEACHHBIX C XOPOIIEH XapaKTepUCTUKOH IO COCEAHEMY KaHaly U, CIEIOBaTENbHO,
He00X0JMMa UX KOPPEKTUPOBKA IS yueTa 3HAUCHUM BHEIIOJIOCHBIX W3IyueHui 11t obopynoBanus LTE.

K Hacrosmemy BpeMeHH HccieqOBaHAa JHLIb HeOONbIIAs COBOKYIHOCTh NMPHEMHHUKOB, OJHAKO TONy4YeH
BaXHBIH BBIBOJ O TOM, YTO ONpEACICHHBIC NPUEMHHUKH, KOTOPBIE paHee PAacCMAaTPUBAINCh KaK MEHee
yS3BUMBIE K HAarpy3Ke ¢ MajlbIM pabouuM IIUKJIOM, OKa3bIBAIOTCS 3aTPOHYTHIMH KOMMYTHPYEMbIM CUI'HAJIOM
nepexogHoro mpouecca. IIoCKONMbKY OXHIaeTcs, YTO TaKOW CHUTHaJd MEepeXOoJHOro Ipolecca Oyaer
XapakTepHBIM JUIA peanu3auuil Oyaymiero mosb3oBareibckoro obopymoBanusi LTE, mpencrasisiercs
BaXHbIM II0Ka3aTh 3TH OCHOBAaHHbIE HA OIPAHWYCHHBIX H3MEPEHHUSIX IPOMEXKYTOUHBIE DPE3yJIbTAaThl YK€
ceifuac, ykasas, 4TO IPOBOJATCS JalbHEHIINE U3MEPEHHUS.

CnpaBo4Hble JOKYMEHTbI

[1] Document 6A/41 — Measured DVB-T protection ratios and overload thresholds in the presence of
LTE signals Source: British Broadcasting Corporation (UK).

2] ETSI EN 302 755 — Frame structure channel coding and modulation for a second generation
digital terrestrial television broadcasting system (DVB-T2).
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Jonoanenue 4
K IIpuioxenuro 1

TexHosorum u xapakrepuctuku TB TioHepoB

YPOBHU 3alIUTHOTO OTHOIICHHS M MOPOTa MEPErpy3Kd MOTYT 3HAUUTEIILHO PA3INYaThCs IS KPEMHHUEBBIX
TIOHEPOB! Wy MOLyNBHBIX TIOHEPOBZ. KpeMHHEBBIE TIOHEPHI BCE OOJIBINE MCIOJIL3YIOTCS B
TEJICBU3MOHHBIX TMPUEMHHKAX, BKJIIOYAs amlaparypy, H3TOTOBICHHYIO 1O HOBEUIINM TEXHOJIOTUSM,
HampuMmep [UGPOBBIC TEJICBU3HOHHBIC NPUEMHUKHM ¢ wuHTerpamuei ycayr (iDTV) um mepconanbHBIE
Buneopexopaeps! (PVR).

[TockonbKy KpeMHHEBBIE U MOAYJIbHBIE TIOHEPHI UMEIOT pa3iU4yHbIe SKCIUTyaTallMOHHBIE XapaKTEpPHCTUKH,
[IPY TJIAHAPOBAaHUU PEKOMEHIYETCS! YUUTHIBATh OTHOCHTEIBHBIH 00BEM HCIONB30BaHMS TIOHEPA KaKIOro
TUIA ¥ Pa3jinuus B XapaKTePUCTUKAX IPU IUIaHUpOBaHUU ceTH. Ilo cpaBHEHHIO ¢ MOIYJIBHBIMU TIOHEPAMHU
Ha KpEMHHEBBIE TIOHEpHl HE BIUAET yxyaAmeHwe mnokasareneii PR um Oy mnpm Hamuuum momex Ha
npomexyTtouHoi vacrore (ITH) 36 MI'm unm Ha yactore 3epkanbHOro kasama 2 x [T4 =72 MI'u, ogHako
HEKOTOpBIE TIOHEPHl HMEIOT OoJiee BBICOKHME 3AILUTHHIC OTHOIICHUS U IPYTUX YaCTOTHBIX CIBUIOB
HUCTOYHHUKOB ITOMEX.

Ckopee Bcero, OyIeT MMETb MECTO COYETaHHE ITHX THUIIOB TIOHEPOB, M, CKOpEE BCETO, UX COOTHOIICHHUE
OyzerT MeHAThCS cO BpeMeHeM. B Hactosimedl PexoMeHpmanuu mpeacTaBiCHBl pa3HbIC PE3yJIBTaThl LIS
KaXZI0T0 THIA TIOHEPOB. (115 mosryueHus JOIOTHUTENbHON HH(POPMALUU CM. TEXHUYECKUE TOSICHEHUSI 9THX
pazmuuuit B Otgere MCD-R BT.2215 "M3mepeHue 3alMTHBIX OTHOIIEHHH M TOPOTOBBIX YpPOBHEH
MEeperpy3KH JJisl TeJIEBU3MOHHBIX PHEMHUKOB".)

Jtst cimygas GoJlee MIMPOKHMX 3aIMTHBIX IOJIOC, KOTZIAa 3epKABHBIN KaHAJI MOIYJIBHOTO TIOHEpa MOXET He
coBnamath ¢ N+9, xapakrepuctuku PR u Oy MOTYT OIEHUBATHCSA C WCIIOJIB30BaHUEM 3HaueHWA N+9 mis
C/IBUTa YacTOTHI, KOTJIa PeYb WACT O 3EPKAIBHOM KaHalle, U 3HaueHuss N+8 mis cIBUroB Onm3iexalnei
4acTOTHI, OJM3KUX, HO HE TIOMAAAOIINX B CBUT YaCTOTHI 3€PKAILHOTO KaHaa.

Ipuiioxenue 2
(dns mapopmaniyn)

JlonoJIHUTEIbHbIE Pe3y/IbTAThI HCIIbITAHUI

1 JononnurteabHble pe3yJbTaThl HcnbiTaHuH U3 CoennnenHoro KopoJiescrea

s obecrieueHus MOJICBBIX UCIBITAHUN M MOCIEAYIONIET0 aHAIM3a U OICHKU Ha OCHOBE MOJICIIMPOBAHUS B
CoenunenHoM KoponeBcTBe OBIT TMPOBEIEH KOMIUIEKC H3MEPEHWH XapakTepucTuk TB mpueMHHKOB B
VCIIOBHSIX HAJIMYWS CUTHAIOB 0a30Boi cranmuu LTE.

I "KpemuueBble" TIOHEPHI — 9TO TIOHEPHI HA OCHOBE MHUKPOCXEMBI, KOTOpas 00bEANHAET BCKO COBOKYIHOCTh CXEM B
HeOOJBIIOM 00BEME M KOTOPasi MOKET OBITh YCTaHOBIIEHA HEMOCPEACTBEHHO Ha IuaTy. HacTpoeHHbIE CXeMBI MOTYT
MOJIHOCTBIO OTCYTCTBOBAaTh WJIM MOTYT OBITh WHTEIPHPOBAaHBI Ha KpeMHUHM. KpeMHHEBBIH 4nMnm MOXeT OBITh
3alUILEH OT BHEIIHUX 3JEKTPOMArHUTHBIX MOMEX METAJUIMYEeCKUM MOKphITHEM. [Ipu MHTerpanuu Ha KpeMHUU
MPUHUMAETCS] ONIPEETICHHOE KOMIIPOMHCCHOE PEIICHHE B OTHOIICHWH SKCIUIYaTAl[HOHHBIX XapaKTEPUCTHUK, €CITH
CPaBHMBATh C Pa3EIbHBIMU KJIACCHYECKMMN KOMIOHOBKaMH. 3MepeHHbIe MOIYIIN IPEICTABIAIOT co00i nepBoe
MIOKOJICHHE Ha PBIHKE. JTa TEXHOJIOTHS HAXOANUTCS €Ille Ha CTaIUH Pa3BUTHS.

2 Moy ibHbIE TIOHEPBI — 3TO KJIACCHYECKHUE CYEPreTepOIMHHbIE TIOHEPhl B METAIINYECKOM KOPITyCe, COflepsKalieM
pasnuuHbIe KOMITOHEHTHI. Kak rmpaBmito, B HUX copeprkarcsi pUKCHpPOBAaHHBIE 1 HACTPAaUBAEMBbIE LIETIH, CO31aHHbIC U3
OTAETBHBIX KaTymIeK HWHOYKTHBHOCTH M TPAH3UCTOPOB C KOHTPOJEM YacTOThl HAa OCHOBE BapaKTOPOB.
Mertannudeckuil Kopryc IOJKEH MHHUMM3HMPOBATh PaAMONOMEXHM M YMEHBIIUTHh IEPEKPECTHBIE HABOAKU U
paccestHHOE U3ITydIEHHE.
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Otder 00 M3MEpPEeHHAX 3alIUTHBIX OTHOMICHWH s npuema curaanoB DVB-T u T2 B ycioBusx momex ot
6a3oBbix cranimii LTE, cocTaBneHHbIll B cpaBHUTENBHON (hopMe, TpEeCTaBlIeH HIDKE B BHJIE BIOXKEHHOTO
¢aiina popmar Word.

VcnpiTanus BKIIOYATM PEKUMBI (UKCHPOBAHHOIO IMpHEMa Ha Kphllle, UCToib3yeMble B CoeqMHEHHOM
Kopomnesctse. Jlns DVB-T ato 8k mpu 64-QAM 2/3 ¢ ucnonb3oBanremM MPEG-2, aiis DVB-T2 310 pexum
32k npu 256-QAM 2/3 ¢ ucnons3zoBanuem MPEG-4. Tlepenaun Benmuch B KaHallaX C IMUPUHOMN ITOJIOCHI
8 MI' cranmapTHOro eBporneiickoro pactpa. s obecreueHus NpaKTHYECKH WACHTHYHOTO HOKPBITHS OBLIH
BbIOpaHBl [jBa pEXUMa MOAYJALMUM IEPEeAayd, W 3TO IOIYyYWIO IOATBEPXKACHHE Ha IPAKTHKE B XOJIe
ocymecteisiemoro B CoequaeHHOM KoponeBcTBe nepexosa Ha HUQpOBoe paTuoBelIaHue.

Curnansl 6a30Bbix ctanuuii LTE 3anuceiBannck ¢ peanbHON yCTaHOBKH B (popMaTax C MOJHOW HArpy3KoH u
0e3 Harpy3Ky M MOTJIM BOCIPOHM3BOJHUTHCS Yepe3 IeHEepaTop CUIHAJIOB M YCHIIMTENb IUIoc GuiabTp. Macka
nepenaun curaaga LTE 10 Ml Osuta ycranoBieHa B cooTBeTcTBUU ¢ Pemenmem EC 2010/267/EU mns
nostocsl 800 MI'm.

B cocraB ucmbITEIBaeMBIX YCTaHOBOK Bxonwiu TB mpuemHukn, aOOHEHTCKHE TMPUCTABKU W OTACIBHBINA
BHJICOMarHUTO(OH C TTAPHBIMU TIOHEPaMHU.

on

Microsoft Office
Word 97 - 2003 D

2 JononHuTe bHbIE Pe3yJbTaThl HcnbITaHUH U3 Poccuiickoii Menepannu

B npwiokeHHOM BKJIaA€ MNPEACTABICHBI PE3yNbTAThl IPEABAPUTEIBHON CpPAaBHUTEIBHON OLICHKHU
xapakrepuctuk cucteM DVB-T u DVB-T2 Ha ocHOBe n3MepeHuii, npoBeieHHBIX B Poccuiickoil @enepannu.

i

extract from
6A-592.docx

Ipuiioxenune 3
(HopmaTuBHOE)
Jlpyrue ¢akTopsbl IVIAaHUPOBAHUA

1 Pacnpeueﬂe}me HANPS’KEHHOCTH 10JIAA B 3ABUCUMOCTH OT MECT IpuemMa

MOXHO TIPEIONIOKHUTh, YTO paclpeaeiieHne 3HAUCHUH HAINPsHKCHHOCTH TIOJIS MU(PPOBBIX TEICBU3NOHHBIX
CUTHAJIOB B 3aBHCHMOCTH OT MECT IpHeMa OyIeT OTIHYaThCA OT PACTIPENCICHHUS IS aHAJIOTOBBIX
TEJICBU3MOHHBIX cUTHaNoB. B Tabmumax 1, 2 u 3 Pexomennariuu MCD-R P.1546 npuBonsaTcs craHgapTHBIC
OTKIIOHEHHUsI IJIs CIlydaeB aHaloroBoro W mudposoro curHanoB mns dactotrel 100 MIm, 600 MI'm u
2000 MI'11, COOTBETCTBEHHO.

Ha pucynke 9 mpuBefieHbI pe3ybTaThl MCCICAOBAHUI PACIPOCTPAHCHHSI CUTHANIOB HU(QPOBBIX CHCTEM B
nuanazoHax OBY u YBY. PucyHok mpuBeneH Al CTaHOAPTHOTO OTKIOHEHUs B 5,5 nb. Otu pesyabTarsl
MOXHO TaKX€ WCIOJIb30BaTh IS TIOMYYCHHUS KPUBBIX IPOTHO3MPOBAHHOTO PACIIPOCTPAHCHUS IS TIPOIISHTA
MecT npuema, oTanaHoro oT 50%. B Pexomenmanmu MC3-R P.1546 npuBonsaTcs qaHHBIE 71 aHATIOTOBOU U
nu(ppoBON CHUCTEM IpH MPOICHTE MECT Ipuema, oTiandHoMm oT 50%, Kornma mupuHa HOJOCH HU(PPOBOU
cucTteMsl npesbimaet 1,5 MI'n.
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PUCYHOK 9

OtHomenue (1b) HANPSAKEHHOCTH MOJIsI /ISl 32JaHHOI0 IIPOLIEHTA MeCT IIpueMa
K HANPSIZKEHHOCTH 1011 1715 50% MecT npuema
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IIpoueHt mecT npuema
Yacrora: 30-250 MI'n (nuamazonsr I, I u 11I)
u 470-890 MI'n (auanazonst [V u V)
BT.2033-09
2 IIpuem Ha nepeHoCHOE 000PYAOBAHNE B 3JaHUSIX U TPAHCIIOPTHBIX CPeICcTBaxX
2.1 Ilorepu no BeICOTE: L),

[nst cyXxomyTHbIX TpakToB mnpuBelncHHble B Pexomenmauumun MCO-R P.1546 xpuBble narT 3HaYEHUS
HaNpsOKEHHOCTH TOJS A MIPUEMHOM aHTEHHBI, BbICOTa KOTOPOH HaJ YPOBHEM 3e€MJIM paBHA MUNUYHOU
gvicome HaJ TOBEPXHOCTBIO 3€MJIM B pailoHE MECTOpaclolOXKEeHHd NMpHEeMHOW aHTeHHbI. [Ipu ycnoBuu
MHUHHUMAJIBHBIN BBICOTHL B 10 M mpuMepaMu 3TalOHHOM BBICOTHI SIBISIOTCA 20 M ISl TOPOACKUX PailOHOB,
30 M 1 TOPOJICKMX PaliOHOB C IIOTHOM 3acTpoiikodt m 10 M JyI1 mpUTOPOMHBIX paioHOB. (s Mopckux
TPaKTOB yCJIOBHAs BeTMUrHa paBHa 10 M.)

Ecnu BpICOTa TIpHeMHOM aHTEHHBI OTIMYAETCS OT THUIMYHOW BBICOTHI, K 3HAYCHHIO HANPSIKEHHOCTH OIS
TIPUMEHSETCST TIOTIPABOYHBINA KOYPHUITHEHT, B3ATHIM W3 MpHUBeAeHHBIX B Pexomenmanmmu MCDO-R P.1546
KPHUBBIX, B COOTBETCTBUU C MPOLEAYPOH, U3JI0KEHHOH B 3TON PexkoMeHanuu.

2.2 Ilorepu Ha Bxoae B 30aHue: L,

IToTepu, cBsi3aHHBIC ¢ MPOHUKHOBEHUEM B 3JIaHHE, B CYIIECTBEHHOW CTEMEHU 3aBUCIT OT CTPOUTEIHHBIX
MaTepUaNioB, yIriia majeHus M 4acToThl. Clemyer Takke OOpaTHTh BHUMAaHHE Ha TO, OCYIIECTBIISCTCS JIH
IIpHEeM BO BHYTPEHHEM IMOMEIICHHH WJIM B MIOMEIICHWH, PACTIOJIO0XKEHHOM MOOIM30CTH OT BHEIIHEH CTEHBI.
[lotepn Ha BXOzme B 3IaHUE OMPEAENAIOTCS Kak pasHumna (ab) Mexnay cpemHeil HampsyKEeHHOCTBIO OIS
BHYTPH 37aHUS Ha OMPEJICICHHON BHICOTE HAJl yPOBHEM 3EMJIM M CPETHEH HANIPSDKEHHOCTRIO TOJIST BHE DTOTO
3/IaHUS Ha TOM e BBICOTE HaJl yDOBHEM 3€MIJIH.

XOTs1 HE MMEeTCs SIMHON TOJHON (OopMyJIBI IS pacdeTa MOTEph Ha BXOJNEe B 3laHWE, B PekoMeHmaruu
MC23-R P.679 npuBoauTCs moJyie3Hast CTaTuCTHYecKass HHPOpMAaIHsi, OCHOBaHHAsI HA I3MEPEHHBIX MOTEPSIX B
Pa3IMUHBIX THMAX 3JaHUM A7 9acTtoT oT okoao 500 MI' no 5 I'Tu. Ilotepu npu pactpocTpaHeHUH BHYTPH
3/1aHUH, CBS3aHHBIE CO CTEHAMHU M MEXIY3Ta)KHBIMHM IEPEKPBITUSAMH, paccMaTpHUBaloTca B PexoMeHaanuu
MC3-R P.1238.
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Bru1o M3MepeHo MHOXKECTBO Pa3HOOOpa3HBIX MOTEph HA BXOoJe B 3maHue. B Tabmuue 21 mpuBonsTcs TpU
Kjlacca OTHOCUTENIbHBIX BO3MOXKHOCTEH oOecliedeHHs TpuemMa BHYTPH TIOMENIEHWH, a Takke
COOTBETCTBYIOIINE CpPEJHHE W CTaHAApTHBbIE OTKJIOHEHHWs IOTeph Ha BXOAE B 37aHME ANA TOH ke
HaNpsHKEHHOCTH MOJISI Ha YJIUIE, KOTOPhIe PACCUUTAaHBI HA OCHOBE 3MEpEHHH B nuana3oHe YBY.

TABJIMIA 21
Pazauunble moTepu Ha BXoJe B 37aHue B Auana3zonax IV/V YBU
Kaaccuduxanus
. Cpennue norepu CrangapTHoe
OTHOCHTEJIbHBIX BO3MOKHOCTEH
Ha BXO/I€ B 31aHHE OTKJIOHEHHE
of0ecnedeHHs IpHeMa BHYTPH
o (1b) (ab)
MoMeIeHHi
Bricokue 7 5
Cpennue 11
Huzkue 15

[Ipumepsl 3maHUil C pPa3IUYHBIME CPAaBHUTEIHLHBIMA BO3MOXKHOCTSMH OOCCIICUCHUsS IpPHEMa BHYTpPHU
HOMEIIEHUN:

Buicokue:
— MIPUTOPOJTHOE KIIIO€ 3/ITaHUE C OKHAMH HE M3 METAJUIM3UPOBAHHOTO CTEKJIA;

- IMOMCIICHUE C OKHOM, PpacCIlOJIOKCHHBIM Ha BHCITHEH CTEHE MHOTO3TAXXHOTO >KHJIOTO 31aHuAd,
B YCJIOBUX ropoaa.

Cpeonue:
- BHEIIHUE TTOMEIICHUS ¢ OKHAMU U3 METAJUTM3UPOBAHHOTO CTEKJIA B YCIOBUSAX TOPO/JIA;

- BHYTPCHHHUC NMOMEIICHUA B MHOT'O9TAXKHOM KHUJIOM 3JIaHWH B YCIIOBUAX ropoaa.

Huskue:

- BHYTPCHHUEC IMOMCEIICHUA B aIMUHUCTPATUBHBIX 3JIaHUAX.

HpI/I HaIU4Yun 00J1ee TOYHBIX JAaHHBIX, OCHOBAaHHBIX Ha MECTHBIX U3MCPCHUAX, OHU MOTYT UCIIOJIb30BaTLCA B
KauCCTBC OCHOBBI IS TIJIIAHUPOBAHUS KOHerTHOﬁ YCIayru.

23 IToTrepu Ha BXO/le B TPAHCIIOPTHOE CpeaCTBO: L,

[Ipy mpuemMe Ha MOPTAaTHBHOE YCTPOWCTBO BHYTPU TPAHCIOPTHOTO CPEACTBA CIEAyeT NPUHUMATh BO
BHUMAaHUE IOTEpU Ha Ky30Be aBTOMOOWIA. TumuuHas moreps Ha BXOAE B TPAHCIOPTHOE CPEINCTBO IS
nurana3zonoB [V/V YBY, paccuntanHas Ha OCHOBE OIbITa COTOBOW pajronepenadu, cocrapiset 6 nb.

3 N36upaTenbHOCTH NPUEMHOI AHTEHHBI

HNudopmaruss 0 HampaBJICHHOCTH W TOJAPHU3AIMOHHOW W30HMPATEILHOCTH OBITOBBEIX TPHEMHBIX AHTCHH
npuBeacHa B Pexomengamumn MC3-R BT.419.

4 AHTeHHBI VIl IPHeMAa Ha MePeHOCHOe U MOOMIbHOE 000pyA0BaHHE

4.1 AHTEHHBI VIl IPYeMa HA NIePeHOCHOoe 000py/A0BaHNe

brinu HU3MCPCHBI PA3JIMYHLIC BCIIWMYWUHBI YCHUJIICHUA QAHTCHHBI [JId pa3HbIX TUIIOB AaHTCHH. Huxe
NPCACTABJICHBI TUIIMYHBIC 3HAUCHU YCUIJICHUS aHTCHHBI:
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TABJINLA 22
Ycunenne antenns! (1ba) npu npueMe Ha NepPeHOCHOE 000PyA0BaHUE
Jmanazon Ycuiaenne
(1bm)

Huanazon 111 OBY -2

Hwnanazon IV YBY

Junanazon V YBY
[Nonspu3zaronHas u36UpaTeNbHOCTh HE Mpeanoiaraercs.
4.2 AHTeHHBI VISl IPHeMA HA MIOPTATHBHOE 000py10BaHHe

AHTeHHa B HeOOJIBIIIOM IO pa3Mepy MOPTATHBHOM OKOHEYHOM OOOPYAOBAaHUHM JOJKHA OBITH COCTaBHOU
4acThl0 KOHCTPYKLHMH 3TOr0 0OOpYyIOBaHUS M, CIEIOBATENbHO, JODKHA MMETh HEOOJbIIUE pa3Mephl IO
CPaBHEHHIO C IIMHOW BONHBL COIJIACHO CYIIECTBYIOIIEMY B HACTOSIIEEe BpeMs MOHUMAaHUIO BOIPOCOB,
CBSI3aHHBIX C KOHCTPYKLHMEH, A yCHUJIEHHMs aHTEHHbl HaUXyIIIUi Cilydail OTHOCHUTCA K HIDKHEH 4acTH
muanazoHa YBY. YcuieHwme aHTEHHBI OISl TpeX 4YacToT B auama3one YBY mpuBomutcs B Tabmure 23.
HoMuHansHOE ycHIeHHE aHTEHHBI MEXIY 3THMH 4YacTOTaMH MOKET OBITh MOJYYEHO IMyTeM JHMHEHHON
HUHTEPIIOJIALUH.

TABJIMIA 23
Ycunenue antenHsl (1b1) npu npuemMe Ha NOpTaTHBHOE 000py10BaHHe
Yacrora Ycenaenne
(MTI') (abm)
474 -12
698 -9
858 -7

B nenom noJiIpu3alluoOHHasA I/I36I/IpaTGJ'H:HOCTI> HE IpeanoaracTcsa i 3TOro Tuiia NePEeHOCHBIX MPUEMHBIX
AHTCHH, a AUarpaMMa HalpaBJICHHOCTU B FOpH30HTaJ'IBHOﬁ IINIOCKOCTH SABJIACTCA HeHaHpaBHCHHOﬁ.

4.3 AHTeHHBI VIl IPHeMa Ha MOOUJILHOE 000py10BaHNe

Peanphas CTaHAapTHad aHTCHHA AJId IIpUeMa B TPAHCIIOPTHOM CPCACTBC — 3TO MOHOIIOJb 1/4, B KOTOpPOM B
Ka4eCTBE€ IINIOCKOCTU OCHOBaHHA HCIIOJB3YCTCA METAJUIMYCCKasd KpbIa. Vcunenne aHTESHHBI JJIA
CTaHAAPTHBIX YTJIOB IMMaJACHUA BOJIHBI 3aBUCHUT OT PACIIOJIOXKCHHUA AHTCHHBI Ha KPbIIIC. ﬂﬂﬂ IIaCCUBHBIX
CHUCTCM AHTCHH MOXXHO OXXHUAAaTh 3HAYCHUA, IPUBCICHHBIC B Ta6m/1ue 24.

TABJINILIA 24
Yeunenne anrennnl (151) npu npuemMe Ha MoOHILHOE 000PYI0BaHNE
Junanason Ycunenue
(nbm)
Huanaszon 111 OBY _5
Junamazon IV YBY 0
Jwnamnazon V YBY _1
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TeOpeTI/I'ICCKI/I, NOJIAprU3aliluOHHAA I/I36I/IpaTeJ'II>HOCTB COCTAaBJIACT IOpsAAKa 4-10 ,Z[B, B 3aBHCHUMOCTH OT

PacCIioJIOKCHUA aHTCHHBI Ha KPBILIC.

5 Hpombimiennsiii mym (MMN)

I[J'ISI ueneﬁ IJIAHUPOBAHUA UCIIOJIB3YIOTCA 3HAUCHUS MPOMBIIIJIICHHOTO IIyMa, IPUBCACHHLIC B Ta6J'II/II_IaX 25

u 26.

TABJIMLIA 25

HonpaBKa Ha l'lpOMbIHIJ'leHHbIﬁ HIyM MPHA pacdeTe AJs ropoacKux paﬁOHOB

TIOPTATUBHBIX U MOOHIIBHBIX IIPUEMHHUKOB

TI'opoackoii paiion JAuanazon 111 Auana3ons IV/V
IHonpaBka Ha NPOMBINJICHHBIH IyM

PeneBanTHOE 3HaYEHUE JIJISI BCTPOCHHON aHTEHHBI B TIOPTATHBHOM 0 0
TIEPEHOCHOM TIPUEMHUKE

PesneBanTHOE 3HAUCHUE ISl BHEIIHEH aHTCHHBI™ B OPTATHBHOM 1 0
MIEPEHOCHOM MPUEMHHKE

PeneBanTHOE 3HaUEHUE 17151 YCTAHOBJIEHHOM Ha KPBILLIE aHTEHHbI 2 nb 0 nb
PeneBanTHOE 3HaYEHUE JIJIS1 AHTCHHBI, TPUCTIOCOOICHHOMN ISt 8 15 | 1B

*  TemedonHas TpyOKa C TEIECKOMMYECKON HIIM BCTPOCHHOI aHTCHHOM.

TABJIVIIA 26

HOl'[paBKa Ha HpOMBII]IJIeHHLIﬁ HIyM IPH pacdeTe AJadA CCJIbCKUX paiflonon

TMOPTATUBHBIX U MOOHIIBHBIX IIPUEMHHUKOB

Cenbcknii paiion Junanazon 111 Jduanazonsl IV/V
IHonpaBka HA NPOMBINLICHHBIH LIYM

PeneBanTHOE 3HaYEHUE NIl BCTPOCHHON aHTEHHBI B TIOPTATHBHOM 0 0
TIEPEHOCHOM TIPUEMHUKE

PesneBanTHOE 3HAUCHUE ISl BHEIIHEH aHTCHHBI™ B OPTATHBHOM 0 0
MIEPEHOCHOM MPUEMHHKE

PeneBanTHOE 3HaU€HUE 17151 YCTAHOBJIEHHOM Ha KPBILLIE aHTEHHbI 2 nb 0 nb
PeneBanTHOE 3HaYEHUE JIJIS1 AHTCHHBI, TPUCTIOCOOICHHOMN ISt 5 15 0 15
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IIpuaoxenue 4
(st mapopManin)

MeToabl OIEHKH TOYKH 0TKAa3a

1 Meton cy0OBLEeKTHMBHOrO ompenejdeHuss TOYKH oTkaza (SFP) nast u3MepeHuss 3alIUTHBIX
OTHOIIECHHH

B ObBITOBRIX TpHEMHHKAaX MOXET OKa3aThCs HEBO3MOXKHBIM m3Meputh BER, B cBs3m ¢ stum ms
€JIMHOO0PA3HOTO U3MEPEHMUsI 3aIIUTHBIX OTHOIICHUH OBLI MPEIOKEH HOBBIM METOJ, Ha3bIBAEMbIN METOI0M
SFP. Kputepuem kayecTBa MpU H3MEPEHUM 3AILUTHBIX OTHOIICHUH SIBISETCS MpENeNi, A0 KOTOPOro
n3obpaxenue Ha TB skpane sBisgercs 0ezommnboyHbIM. 3amuTHOoe PY OTHOILIEHHE A MOJIE3HOTO CHTHala
DVB-T npeacrasiser co00it OTHOIICHHE TOJIE3HOTO CUTHAIA K MEIIAIOIIEMy CUTHAITY Ha BXOJE MPUEMHHUKA,
omnpeneneHHoe MetooM SFP u okpyriieHHOe 10 OKaiIIero Menoro 9ucia.

Merox SFP momxomut i kadecTBa W300pakeHHS, TPH KOTOPOM B TEUEHHE CPEAHETO BpPEMEHU
HaOmonenuss 20 ¢ 3aMeTHO He Oosiee ofHOH ommOku. Hacrpoiika ypoBHEH MOJNE3HOTO W MENIAIOIIETO
curHanos i Meroaa SFP ocymecTBisiercss HeOONMBIIMMHY LIaraMy, IIPH 3TOM BEIMYHMHA IIara COCTaBIISET
06praa0 0,1 nb. Jlnsg wmcrouynmka momex "B BHAE IIyMOB" pa3HHUIA MEXAY 3HAYCHHUSIMH OTHOIICHIS
IOJIE3HOTO CUTHAaJa K MEIIAIoNIeMy CUTHalTy, noiny4eHHbeIMH MeTofoM QEF (mpu nmocnenytomeid BER BCH
1 x 101 u meromom SFP, cocraBiser menee 1B B cuimy »KecTKMX "KacKaaHBIX" XapaKTEPHCTHK
nexogupoBanust LDPC. TpaguunoHHO, 3Ha4YeHUS! 3aLIUTHBIX OTHOLICHWH Ans moJje3HbIX nugposeix TB
CUTHAJIOB U3MEPSUTUCH MPHU BXOAHOM MoOIIHOCTH mpueMHuKa —60 nbm. Tam, T€e 3T0 BO3MOXKHO, 3alllUTHBIE
OTHOUICHUS JJISi CUCTEM LU(PPOBOTO TENEBUICHHS MOMYYAIOTCs U3 H3MEPEHUH C UCIIOJIb30BAaHUEM CHTHAJIOB
Pa3HOTO YPOBHS, YKa3aHHBIX B pekoMeHayemon Metoauke (Otaer MC3-R DN.2215).

IIpennaraercs mpumensats meron SFP mis omenku Bcex cuctem DTTB. (Bompoc o mpuMeHeHHH 3TOTO
metoja s nudposoii cucremsr ISDB-T Oyner usyuarbes B SmoHum. )

IHpunoxenue S
(HopmaTtuBHoOE)

TponocdepHbie 1 HenMpepbIBHbIE TOMEXH

1 TponocdepHblie 1 HenpepbIBHbIE IIOMEXH

[Ipu ucnonp30BaHUM 3aIMUTHBIX OTHOIIICHUH B MpoIecce IIIAHUPOBAHUS HEOOXOIUMO OIPENEIUTh, CYUTATh
JI1 B JAHHBIX KOHKPETHBIX yCIOBHIX OMEXY TpOnoc(hepHOH MM HEMPEPHIBHOW. DTO MOXHO CAENATh MyTeM
CpaBHEHMS TOJIEW pa3fpakeHusl sl IBYX yKa3aHHbIX ycioBui. I[lone pasapaxkeHuss ompeaensercs Kak
HaINpPsHKEHHOCTH TOJIS MepeIaTyrKa MEIIAIIEro CUrHana (Ipyu COOTBETCTBYIOIIEH 3.M.M.), YBEIIUUCHHAS Ha
COOTBETCTBYIOILIECE 3ALIUTHOE OTHOILICHUE.

Taxum 00pazom, TSt HEMPEPBHIBHOM ITOMEXH TI0JIEe Pa3ApakeHUs OTpeIessieTcs Kak:

Ec = E(50,50) + P + Ac,
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a 1A TpOHOC(I)epHOﬁ MMOMEXH IMOJIC PAa3APAKCHUA OIMIPEACIACTCS KAK:
Er = E(50,¢) + P + Arp,
rac:

E(50,¢): wampsbkeHHocts  mons  (nb(MxB/M))  mepemaTduMka = MeIIaroOIEro  CHTHAA,
HOopMann3oBaHHas K 1 KBT u npeBbimaemas B TedeHne % BpeMeHH;

P: swmwm. (ab(1 xBr)) Memmaromero nepeparymka;
A: 3ammTHOE OoTHOIICHHE (1b);
CuT: HemnpepsIBHaS U TporochepHas TOMEXH, COOTBETCTBEHHO.

3alMTHOE OTHOIIEGHUE IS HETPEphIBHOW MOMEXH NMPUMEHHMO B TOM Cilydae, KOT/a TOoJydaeMoe MoJjie
pasapakeHHs CHIIbHEE, YeM I10Jie, oTy4aeMoe sl TPOOC(epHOl MOMEXH, TO ecTh Korna E¢c > Er.

910 03Ha4acT, 4To AC CJICAYET UCIIOJB30BAaTh BO BCEX ClIyYasax, Koraa:

E(50,50) + Ac > E(50, 1) + Ar.
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