202190449 Al

(19) EBpa3unckoe 2 202190449 13 A1l
naTeHTHOeE
Be4OMCTBO

(120 OINMCAHUME N30BPETEHUS K EBPASUMCKO 3ASIBKE

(43) Aara ny6nukauum sasiskm (51) Int. Cl. GOLS 13/00 (2006.01)
2021.06.01 GO1S 7/02 (2006.01)

GOIS 7/282 (2006.01)

(22) Rara nonaun saseku GOIS 7/292 (2006.01)
2019.09.06 GOIS 7/00 (2006.01)

(54) CMOCOB M YCTPOWCTBO TEHEPMPOBAHMSI PAJIMOJIOKALIMIOHHOTO CUTHAJIA
1 COOTBETCTBEHHBIE CITOCOB M CUCTEMA PAJIMOJOKAIIMOHHOT'O
OBHAPYKEHMSI

(31) 1858055 (72) Waobperatens:

(32) 2018.09.07 Kaccep ITbep (FR)

(33) FR _

(86) PCT/FR2019/052049 (74) ;geeﬂ;“:;el’;"ﬁ ®RU)

(87) WO 2020/049260 2020.03.12 Apenes B2

(71) 3assurens:

TI® (FR)
(57) M3o00perenue oTHOCUTCS K CIOCOOY M YCTPOWCTBY Ul TEHEPUPOBAHMS PAJMOJIOKALMOHHOIO CHIHAJIA.

Crioco6 omin4aercss TeM, YTO OH coaepkuT dTam (18) momydeHHs CHUTHaja CBA3M, COJEPIKAIIETO
KaJpbl, BBIICICHHBIC IS CBA3HM, W KaJApBl, HE BBIICICHHBIE s CBs3u, W dtan (20) BcTaBKH
PAAMOIOKAIMOHHOTO HMITyJIbCa II0 MCHBINCH Mepe B ONWH HE BBIICICHHBIA KaJp CHUTHANA CBS3H,
Ha3bIBACMBIN PaJUOJIOKAIMOHHBIM KaapoM, IS (OPMHUPOBAHHS YIOMSHYTOTO PaHOJOKAIIMOHHOTO
CHTHAIIA.

52

332 2 @
e |

"\
5 - % @ 48c

4
6 22c

IV  6vv061C0C



OIINCAHUE U30BPETEHUA
2420-567234EA/072
CIIOCOB ! YCTPOMCTBO 'EHEPUPOBAHUSA PAAUOJJIOKAIIHOHHOT O
CUT'HAJIA 1 COOTBETCTBEHHBIE CI1IOCOBb U CUCTEMA
PATHOJIOKAHMOHHOI'O OGHAPY/)KEHHUS

1. O6s1acTH TeXHHKH.

H300peTeHne OTHOCHUTCS K criocodam M CHCTEMaM PaJiMOJIOKAMOHHOrO oOHapy»keHus. B
YaCTHOCTH, H300peTeHre OTHOCUTCA K CrocobaM W CHCTEMaM  MYJIbTHCTATHYECKOIO
PaTUOSIOKALIMOHHOTO OOHAPY KEHHSI.

2. YpoBeHb TeXHUKH.

Cucrema pamuoOSIOKALIMOHHOTO OOHAPYXKEHUsI IMO3BOJIIET OOHAPYXKUBAThb OOBEKTHI B
o0nacTu, TOAJEKALIEH KOHTPOJIO, C MMOMOLIBIO 3JEKTPOMATHUTHBIX BOJIH, MOCBUIAEMbIX
NEPEAATINKOM B 3TY O6.]'IaCTb. BHGKTpOMaFHI/ITHbIe BOJIHBI, KOTOPBIC BCTYMNAKOT B KOHTAKT C
O0BEKTOM B 30HE HAOJFOACHUS, OTPAKAKOTCS STUM OOBEKTOM, U 3TO OTPAKEHHE YJIABJIUBAETCS
npueMHUKOM. OOpaboTka NaHHBIX, NPUHSTHIX MPUEMHHUKOM, IO3BOJSIET OINPENENIUTh TaKHe
XapaKTePUCTHKH O0BEKTa, KaK ero MoJOoKeHHe, CKOPOCTh, €ro CYIIHOCTh U T.1. OOHapyKeHHbIe
OOBEKThI - 3TO, HAMpUMeEp, JeTallue OOBEKTHI, TaKHEe KaK CaMOJICThl, WM I[UIABAIOLIHE
O00BEKTHI, HAapUMep, KOpaOIIH.

COBpeMeHHbIe PaaAnuOJIOKAIUOHHBIC CUCTEMBI TOAPA3ACTAOTCA HAa Pa3HbIC KaTCTOPUHA IO
JJIEMEHTaM, KOTOpble WX  COCTAaBJ/SIFOT.  HAampUMep,  paauOJIOKAl[MOHHAsh  CUCTeMa
KBaJ'II/I(bI/II_II/IpyeTCﬂ KaK MOHOCTAaTU4YCCKadA, €CJIN Nepe€aaTHuK paI[I/IOJ'IOKaI_II/IOHHOI‘/'I CUCTEMBI U
MPUEMHHUK paﬂHOJ’IOKaHHOHHOﬁ CUCTEMBbI ITOAKJIIFOUYEHBI K OZ[HOI>'I U TOH >Ke€ AaHTEHHE U,
CIIEIOBATENIbHO, HAXOAATCS B OTHOM M TOM e MecTe. M HanpoTHB, paAHOIOKALMOHHAS CHCTEMA
Ha3bIBAETCS] MYJIBTUCTATUUECKOH (MHOTOMO3UIIMOHHOW), €CIM OAMH WM Ooyiee mepenaTinKoB
NOAKJIIOYEHB! K JPYrod aHTeHHE M, KaK MPaBHJIO, HAXOAATCS B APYIOM MECT€ OTHOCHUTEIIBHO
AHTCHHBI IPUCMHUKA.

CpeHI/I MYJIbTUCTATUYCCKHX PAAUOJOKAIUOHHBIX CHUCTEM O6bI"IHO HCIIOJIB3YKOTCA OBE
TCEXHOJIOTHUU. AaKTHUBHBIC PaAUOJIOKAIIMOHHBIE CUCTEMbBI W TMACCUBHBIC PAAUOJIOKAIITMOHHBIC
CUCTECMBI.

AxTuBHasA MYJIbTUCTATUYCCKAA pPaduOJOKallMOHHAasA CHUCTEMa HUCHOJB3YET OAWH HIIN
HECKOJIbKO IMEPEAATYHMKOB, HA3bIBACMbIX COBMECTHBIMH, KOTOPBIC H3JIy4arOT OHpeI[CJIeHHbeI
PaIUOJIOKALIMOHHBIA CUTHAJ B HANIPABJICHHH KOHTPOJIUPYEMOH 00JacTH, NMpeaHa3HAYeHHBIN 1JIs
KOHTPOJISI TMPUEMHUKOM TIOCJE OTpakeHUss OT OOHapykuBaeMoro oObekTa. AKTUBHBIC
MYJIbTUCTATHYECKUE PaaHOIOKaTOPBI o0ecrneunBaroT, B YaCTHOCTH, xopoluee
panHMONIOKALIMOHHOE OOHapykeHne B 30He HaOmoAeHWs Ojaromapsi  HCIOJIb30BAHHIO
KOHKPETHOrO paauoOJIOKAallUOHHOTO CHIrHaJla, IPpU 3TOM IMO3BOJAA YJIYyYIIUTb CKPBITHOCTDH
NPUEMHHUKA, U MECTOMOJIOKEHHE TOCIEHEr0 He OOHAPY)KUBAETCS, MMOCKOJIbKY OH HE M3JIy4aeT
BOJIHBL. C Ipyroi CTOPOHBL, MEepEeNaTUNKU HE UMEIOT TaKOW CKPBITHOCTU, U YCTAHOBKA CHUCTEMBI
OKa3bIBAETCS CIIOKHOM W JIOPOrOCTOsALIEH, TIOCKOJNBbKY TpeOyer CO3JaHus —IOJIHOM

UHPPACTPYKTYPBI, CIy’KALIEH A paAHOIOKALIOHHOTO U3JIyUeHUs] U OOHAPY KEHMS.



ITaccuBHasE MyJbTHCTaTHYECKas PAJUOJOKALMOHHAS CHUCTEMa HCIIONB3YEeT OUH WU
HECKOJIbKO TaK Ha3bIBAEMbIX HECOBMECTHBIX MEPEAATYMKOB, KOTOPbIE M3IY4alOT BO MHOJKECTBE
HANpaBJIeHUI CUTHAJ, He NpeIHAa3HAYeHHbI W3HAYaJbHO IJIsI Ciydas PaAHOJIOKAI[HOHHOTO
OOHapy>keHHs, HampuMep, CHUTHAJl PAAMOBEINAHUS WJIM CHTHaJ MOOWJIBHONH TeneOHUN.
ITpueMHUK yNaBIUBAaET 3TH CUTHAJIBL, & TAKXKE OTPAKEHMS] ITHX CUTHAJIOB OT OOHAPYKUBAEMOTO
0o0BEeKTa, U COOTBETCTByWOINAs O00pabOTKa TMO3BONAET WX pa3uyuTh. [lacCHBHBIE
MYJIBTUCTATHYECKUE PAJHOJIOKATOPbl OOECIeYMBAIOT MOBBIIIEHHYI CKPBITHOCTb, MOCKOJBKY
€IMHCTBeHHAs] YCTAHOBKA, MPEAHA3HAYCHHAS ISl PAJHOJIOKAIMH - 3TO MPUEMHHUK, KOTOPbIH He
uzsay4daeT BosH. C APyroi CTOPOHBI, OTCYTCTBUE KOHTPOJIS TIEPEIaBa€MOro CUTHANIA MIPUBOAMT K
norepe HeoOXOOUMOW TOYHOCTH, TIO0 CPABHEHUIO C aKTUBHBIMH PaIUOJIOKATOPAMH, & TPUHSTHIE
CUTHAJIbI TPeOYIOT 3HAUUTETHHONU 00pabOTKH AJISt UX UCTIOJb30BAHUSI.

Takum oOpa3oMm, 5TH IBE TEXHOJOTHH PA3IMYAIOTCS] B OCHOBHOM CHUTHAJIAMH, KOTOPBIE
OHU TEHEPUPYIOT M NEepPEeNalT B HANPABIEHUH KOHTPOIUPYEMOH 00JacTh: akTHBHAs CHCTEMa
UCTIONB3YEeT PATUOJIOKALMOHHBIA CHTHAJ, TPEIHA3HAUYEHHBIH ISl  PagUuOJIOKALIMOHHOTO
OOHapy>KeHHsl, KOTOpBIN siBisieTcsl 3(p(PeKTHBHbIM, HO IenaeT CUCTeMy OOHAapy>KHBaeMOH, a
[IACCHBHAsI CHCTEMa HCIIONb3YeT PAaJUOJIOKALIMOHHBIA CHUTHAJN, HE TMpeaHAa3HAuYeHHBIH s
pamuoyioKaTopa, UYTO JeJaeT CUCTeMy He OOHapyKuBaeMoW, HO MeHee 3((PEeKTUBHOMN.
CrnenoBaresbHO, CIIELIUATUCTAM B TAHHOH 00JaCTH TEXHUKH HEOOXOAUMO JIeNaTh BHIOOP MEXITY
STHUMH ABYMsI THIIAMU CHUTHAJIOB B 3aBHCUMOCTH OT TOT'O, XOTST JIA OHH BBICOKO3()(HEeKTUBHOI
W He OOHAPY’KUBAEMON TEXHOJIOTHH.

3. lesn u3o0peTeHust.

N300peTeHne HanmpaBiIeHO Ha MPEOAOJIEHUE 10 MEHbIIEeH Mepe HEKOTOPBIX HEJOCTaTKOB
U3BECTHBIX PAIUOJOKALIMOHHBIX CHTHAJOB, HCIOJBb3YEeMbIX B CHCTEMax M  crocobax
oOHapy KeHHUs.

B uactHOCTH, M300peTeHNne TaKkKe HANPABIEHO Ha MPENOCTaBICHNUE IO MEHbIIEeH Mepe B
OJTHOM BapUaHTE OCYLIECTBIEHHsI M300peTeHusi crocoda reHEepUPOBAHUS PAJHOJIOKAIIHOHHOTO
CUT'HAJIa, MO3BOJISIFOIIEr0 pean30oBaTh Oojiee 3((HEeKTHBHOE PATUOIOKALIMOHHOE OOHAPY KEHUE.

Hzo0peTeHne Takke HANpPaBICHO Ha MPENOCTaBJIEHHE MO MEHbLIEH Mepe B OIHOM
BapUAHTE  OCYLIECTBICHHS Crocoba  TIeHEPUPOBAHHS  PAJAMOJIOKAIIMOHHOTO  CHTHAJA,
TapaHTHUPYIOIIEro CHCTEMY U CITOCO0 AUCKPETHOTO PAJHOJIOKAIIOHHOTO OOHAPYKEHUSI.

Hzo0peTeHne Takke HANpPaBICHO Ha MPENOCTaBJIEHHE MO MEHbLIEH Mepe B OIHOM
BapHUAHTE OCYLIECTBJICHHs CIOCO0a TeHEPHPOBAHUS PAaTUOJOKALIMOHHOTO CHUTHAJA, KOTOPBIA
MO’KHO HCIOJIb30BaTh OJlarofapsi MpOCTbIM M HEAOPOTHMM KOH(UTYpaLUsAM YK€ CYIIECTBYIOLIEH
UHPPACTPYKTYPBL

H3o0peTeHne Takke HANpPaBICHO HAa MPENOCTaBJIEHHE IO MEHbIIEH Mepe B OJHOM
BapUAHTE  OCYLIECTBICHHS Crocoba TIeHEPUPOBAHMS  PAAMOJIOKAIIMOHHOTO  CHTHAJA,
MO3BOJISIFOINETO  YBEIMYUTh JaJbHOCTh IE€PENaBaeMOro pPaaHOJOKALMOHHOIO CHUTHAJNA IIpH
OJHOBPEMEHHOM YJIYYIIEHUH pa3pelneHus oOHapy)keHus (Tak Has3blBaeMoe "paspelneHue Io
nanpHOCTH" ("range resolution™)).

4. PackpbiTHe H300peTeHuUsI



Takum  oOpasoMm,  u300peTeHHe  OTHOCHUTCS K  CHoco0y  IeHEepHpOBAaHHUS
PaaMOJIOKALIMOHHOTO CUTHAA, OTIIMYAIOIEMYCSI TEM, YTO OH CONEPIKUT CIEAYIOLINE 3TAIbI:

- 3Tan TOJYy4YeHUs 1O MeHbIIeHl Mepe OJHOrO CHUrHajla CBS3M, COAEPIKAILero Kajphl,
BbIJIEJIEHHBIE NIl CBSA3H, U KaJIPbl, HE BBIEIEHHbBIE JIJIS CBA3H,

- 3Tan BCTaBKU PAJMOJIOKAIIMOHHOTO HMMIYJbCa 10 MEHbINEH Mepe B OJUH Kajp, He
BBIJIJIEHHBIN I CBSI3U, YIIOMSIHYTOTO 110 MEHbIIIeH Mepe OJJHOrO CUIHajla CBSI3M, Ha3bIBAa€MbIil
PaaMOIOKALIMOHHBIM KaZpoM, JUisl (POPMUPOBAHUS YIOMSIHYTOTO PAAHOIOKALIMOHHOTO CUTHAJA.

Takum oOpa3om, Crocod reHepUpOBaHUS B COOTBETCTBUU C H300pPETEHHEM IO3BOJISIET
TeHEPUPOBATh  PAIUOJOKALMOHHBIA  CHUTHAJ,  MHTETPUPYsS  OAWH  HJIH  HECKOJIbKO
PaTUOJIOKALIMOHHBIX UMITYJIbCOB B HE BBIAEJIEHHbIE KaJPbl MO MEHbIIEH Mepe OIHOTO CHUrHaja
CBSI3H, UTO MO3BOJISIET OOBEAMHUTD MPEUMYIIECTBA AKTHBHBIX U TACCUBHBIX MYJIBTHCTATHYECKHX
PaTUOSIOKATOPOB: YIIOMSIHYTBI 10 MEHBIIEH Mepe OIWH HCIIONb3yeMbIi CHTHAJ CBSI3U
BBIITOJIHEH C BO3MOJKHOCTBIO COAEp’KaHUs WH(POPMALMK O CBS3H, Harmpumep, HHpOpMauuu
pPanguoCBs3U. YTOMSIHYTBI IO MEHBIIEH Mepe OAWH CHUTHAl CBA3H COAEPKUT Kaapbl, HE
BBbIIEJICHHBIE JUII CBSI3M, KOTOPbIE MOSTOMY HE HCIIONB3YIOTCA C LENbI0 CBSI3M M HE
NPUHUMAIOTCS BO BHHUMAHHME IMPHEMHBIM OOOpPYIOBAHHMEM, BBITIOJHEHHBIM C BO3MOKHOCTBIO
nprueMa CUTHajia CBsi3u. Torna, ONMH MM HECKOJBKO HE BBIIEIEHHBIX KaIpOB HCIIOJB3YIOTCS
IUIE  BCTaBKM  OJHOTO  WJIM  HECKOJIbKMX  PAaJHOJIOKAIIMOHHBIX ~ HMIYJbCOB.  JTH
PaINOIOKALIMOHHBIE UMITYJIbChI ITO3BOJISTFOT IMOTYYUTh Oosiee 3(h(eKTUBHBIN pagHOIOKAIHOHHBIN
CUTHAJI, Y€M CHTHAaJI, TIOCIIAHHBIA MACCUBHBIM PaIUOJIOKATOPOM, MOCKOJIbKY OHHU CIIELHUAJIBHO
alanTUPOBAHBI IS PAJUOJIOKALMOHHOTO HCIIOJIB30BAHUS.

Kpome Toro, pannosokallMOHHbIE UMITYJIbCBI TPYIHO OOHAPYKUTh BHEIIHEH CHCTEMOH,
KoTopasi Oyner pacro3HaBaTh CHIHAJ CBS3M LEJIMKOM, W He OylneT pacro3HaBaTh JIErKO
BCTaBJICHHbIN PaANOIOKALIMOHHBIN UMITYJIbC.

Hcnonp3oBaHue CUTHANA CBS3M TAKXKE IMO3BOJISIET MCIOJIB30BaTh YK€ CYIIECTBYIOLIHE
UHPPACTPYKTYPBI CBSA3HM ISl M3JIyUEHHUs] PaTUOJOKALIMOHHOTO CUTHAJA, TOJYYEHHOrO TaKUM
oOpasoMm, u, mpu 3TOM, He TpeOyer COo3maHus CHelHaJN3UPOBAHHON WH(PACTPYKTYpHI,
JOPOTOCTOSILIEN U CJIOKHOUM B YCTAHOBKE.

[IpeuMyIeCTBEHHO, MW B COOTBETCTBHH C HW300peTeHHEeM, CIOcO0 TeHepUpPOBAHHUS
PAaTUONIOKALIMOHHOTO  CUTHAJA COAEPIKUT STam  IOJIyYeHHs] KOMaHAbl Ha Iepenady
PaIUONIOKALIMOHHOTO UMITYJIbCA, KOTOPasi 0OyCIIaBIMBAET YIIOMSIHYTBIN 3TaIl BCTABKH.

B cooTBercTBHM € 3THM acCleKTOM H300peTeHHs], PATUOJOKALMOHHBIA HMITYJIbC
BCTABIISIETCS. B CHTHAJ CBSI3U Ul (POPMHUPOBAHUS PATHMOJIOKAIIMOHHOTO CHUTHAJA, TOJNBKO €CIIH
NoJlydeHa KOMaHIa. JTa KOMAaHOa MO3BOJSIET YIPABISTH BCTABKOH PaIHOJIOKALIMOHHOTO
UMIYJIbCA, KaK 3TO TPeOyeTcsl B KOHTEKCTE PaJHOJOKALMOHHOTO OOHAPYKEHHS, U, BO3MOKHO,
paspelarh yAaJeHHOE YIIPABJICHUE 3TON BCTaBKOU.

IIpenMyIeCTBEHHO U B COOTBETCTBHUH C H300peTEHHEM, YIOMsHyTash KOMaHAa Ha
U3JIyY€HUE PaIUOJIOKALIMOHHOTO HMIYJIbCAa COAEPIKUT OIHY MM HECKOJIBbKO M3 CIEIYIOIIUX
XapaKTEPUCTUK PaJMOJIOKALIMOHHOTO UMITYJIbCA:

- (hopMa BOJIHBI PAIMOJIOKAIIMOHHOTO UMITYJIbCA,



BO3HHUKHOBCHUEC U MEPUOANIHOCTD PAAHUOJIOKAITUOHHOIO UMITYJIbCA,

AJIATEJIbHOCTD PAAUOJIOKALIMOHHOI'O UMITYyJIbCA,

MOILHOCTb PAJAUOJOKALMOHHOTO UMITYJIbCA,

- IPOAOJKUTENBHOCTD NEPHUOAA MOTYAHHUS TIOCIIE PAJUOIOKALUOHHOTO UMITYJIbCA.

B cootBercTBUM ¢ 3THM 00BEKTOM M300peTeHHs], KOMaHIa TaK)kKe MO3BOJISIET HACTPOUTD
MHOXKECTBO IapaMeTpPOB, KOTOPBIM JIOJUKEH COOTBETCTBOBATb CHOCOO TIeHEepHpPOBAHHS
PaaMONIOKALIMOHHOTO CHTHAJA: TakMM O0pa3oM, OKa3bIBA€TCS BO3MOJKHBIM aJaIlTHPOBATb,
HampuMep, MOIMHOCTb, (OpPMYy, BO3HHKHOBEHHE | JJIUTENIBHOCTh PaJHUOJIOKAIIHOHHOTO
UMIyJIbCa, HEOOXOomuMble I PaauOJIOKALIMOHHOTO  oOHapyxkeHws.  OmnpenesneHue
XapaKTEPUCTUK PAJHMOJIOKAIIMOHHOTO MMITYJIbCa TAaKKe TIO3BOJAET Jiydinee OOHapyKeHUe
NOCJIEHETO, W OOJIerdaeT pasJInYeHHuEe MEXIy pPaJUuOJOKALMOHHBIMU KaJpaMH W KaJpaMwu,
BBIICJICHHBIMU 151 CBSI3H.

[IpeuMyImeCTBEHHO W B COOTBETCTBUM C HU300pEeTEHHEM, CIOCO0 TeHepUpPOBAHHUS
PaIHOJIOKALIMOHHOTO CUTHAJIA COAEPIKUT 3TaIl A0OABIEHHS 3ar0JIOBKa MO MEHbINEH Mepe B OUH
PaaUONIOKALIMOHHBIM KaAp YHNOMSHYTOIO IO MEHBbLIEH Mepe OJHOIO PaauOJOKALIMOHHOIO
CHUTHAJA, TPUYEM VIOMSHYTBIH 3arojlOBOK  COINEPXKUT HMH(POPMALMIO O  CYLIHOCTH
PaaNOIIOKALIMOHHOTO UMITYJIBCA.

B cooTBeTcTBHM € 3THM acmeKTOM HM300pETEeHHUs], 3aroJIOBOK ITO3BOJISIET, B YaCTHOCTH,
npeaynpexnaTe Jiro0oe mpueMHoe O0OpYyAOBaHHWE, INpenHa3HAUYE€HHOE JIsl HCIIOJIb30BaHUS
KaJpOB, BBIACJIECHHBIX U CBA3H, CUTHANA CBA3H, O TOM, YTO PAAUOJIOKALIMOHHBIE KaApbl HE
BBIICJICHBI I CBSI3U U, CJIENOBATEIbHO, COAEP KALUeCs B HUX JAaHHbIC, B JAHHOM Clly4ae
pPanMONOKALIMOHHBIN UMITYJIbC, HE JOJDKHBI MIPUHUMATLCA BO BHUMaHUE. JTO TapaHTUPYET TO,
YTO BCTaBKAa PaJAUOJIOKALMOHHBIX WMMIIYJIbCOB HE IOBJIMSET Ha CBfA3b, OCYIUECTBIISIEMYIO C
MOMOILBIO CUTHAJIA CBS3H.

ITpenmyIeCTBEHHO, U B COOTBETCTBHH C H300peTeHHEM, YIOMSHYTBII 110 MEHbIIEH Mepe
OJIUH CHTHAJ CBSI3W, TMOJYYEHHbIH HA YMOMSHYTOM STare MOJyYeHHs], MPEIACTaBIsieT COOOM
CUTHAJI, UCTIONB3YIOLIUI TPOTOKOJ CBSI3U B COOTBETCTBUM O cTanaaproM DVB-T2, nanpuwmep, B
cootBercTBuM co ctanaaproMm ETSI EN 302 755 V1.2.1, u He BbieneHHbIe Kaipbl YIIOMSIHYTOTO
N0 MEHbIIEH Mepe OIHOrO CUTHANA CBSI3M SIBISIFOTCS kKangpamu trma Future Extension Frame
(FEF, xanp Oynymero paciiupeHusi), ONpeaeIeHHbIMU B YIIOMSIHYTOM CTaHIapTe.

B cootBercTBHM ¢ 3TUM acmekToMm u3obOpereHus, kaapsl Future Extension Frame - sTo
KaIpbl, MPeIyCMOTPEHHbIE B CTaHAapTe panuoBemanus DVB-T2, kotopsie OynyT mpenMeTom
OyayImero WCIONb30BAHUS, CBSI3aHHOTO, HANPHUMEp, C YJIYYIIEHHEM WIH pPaCIIUPEHUEM
NePBOHAYAIBPHO 3aIUIAHMPOBAHHOTO CTAHAAPTa, HAMpPHUMEp, IUIsI MOOMIbHOW CBs3n. B 3Tom
ciydae Crocod B COOTBETCTBUHU € M300PETEHHEM HCIIONB3YET 3TH MYCThle KaApbl JUISI BCTABKH
PaaNOIOKALIMOHHOTO UMITYJIbCA, KOTOPBIM HE UMEET OTHOLIEHHs K PAJUOBEIIAHHUIO, TEM CaMbIM
OTKJIOHSII 3TH KaJpbl OT UX IEPBOHAYAJIBHOTO HA3HA4YeHHUs, 0e3 MPOUMX MOCIEACTBHH IS
NePBOHAYAIBHON CITy>KOBI CBSI3U.

B kauecTBe anbTepHAaTHUBBI, pPACCMATPUBAEMBIM CTaHAAPTOM  CBSI3U  SIBJISIETCS

amepukaHckuii craunapt ATSC (Advanced Television Systems Committee). B atom ciydae,



YIIOMSTHYTBIH IO MEHBIIEH Mepe OAMH CUTHAN CBS3H, OJYYEHHBIH Ha Tame MoJydeHus crnocoda
B COOTBETCTBUH C H300pETEHHEM, SIBJISAETCS CHTHAJIOM, MCIOJB3YIOIUM IPOTOKOJ CBS3H B
coorBercTBun co cranaaprom ATSC, B wactHOCcTH, B cooTBercTBUM C Bepcueil 3.0. He
BbIICJICHHBIE KaJpbl YIOMSHYTOIO IO MEHbLIEH Mepe OAHOrO CHUTHaja CBS3H SIBJISAIOTCS
kaapamy, aHajsorndHbiMu kaapam FEF (Future Extension Frame) nporokona DVB-T2. Cnenyer
otmMeTuThb, uTo poTokon ATSC 3.0 ocHoBaH Ha pusnyeckoM ypoBHe npotokona DVB-T2.

B cooTrBercTBHM € IpyruM acrnekToM H300peTeHHs, PaaHOIOKALMOHHBIA HMITYJIBC
BCTaBJISIETCS 110 MEHbIIEH Mepe B PaauOJIOKALMOHHBIN KaJp U3 MHOXECTBA CUTHAJIOB CBS3H,
KaKABIH U3 KOTOPBIX MPEAHAa3HAUeH AJIs U3IYUeHHs Ha OTeJIbHON 4acToTe.

B cooTtBercTBMM ¢ JApPYrUM INPHU3HAKOM H300pETeHHs, KOMAaHAA HAa H3JIyYCHHE
PanMONOKALIMOHHOIO HUMIyJbCa JOMOJHUTENbHO COAEP’KUT YacTOTy, Ha KOTOPOH [OJIKEH
U3Jy4aThCsl YIIOMSIHYTBIH 110 MeHbIleH Mepe OJUH CUTHAJ CBSI3U.

B coorBercTBMM ¢ pyrEM TpPHU3HAKOM HW300pETEHHs, IIOCHEe JTarma BCTaBKU
PanMONIOKALIMOHHOTO HMITYJIbCa, MHOKECTBO CHUIHAJIOB CBSI3U MYJIbTUILIEKCUPYETCS ISl
(bopMHUpOBaHHS YITOMSIHY TOTO PAAHOJIOKALMOHHOTO CUTHAJIA.

B cootBercTBUMM € ApYyrUM NPHU3HAKOM H300PETEHHs, PaJUOJIOKAIIMOHHBI HMITYJIbC
BCTaBJISIETCS AJI KaKAOIO CUTHAja U3 YIOMSIHYTOTO MHO)KECTBA CUTHAJIOB CBSI3H C 3a€PKKOM,
cienn(pUIHON TSI KXKIO0TO CUTHAJIA.

B cootBercTBUMM € ApYyrMM NPU3HAKOM H300PETEHHs], PAAMOIOKALIMOHHBIA HMITYJIbC
BCTABIISIETCS ISl JAHHOTO CUTHaNa CBsi3u B MOMeHT BpeMeHn Tn=T0+n. AT, rne AT obo3Hauaer
onopHbIi uHTepBan BpemMeHH M TO oOo3Hawaer OOMMI OHNOPHBII MOMEHT BpPEMEHM [JIs
YIOMSHYTOI'O MHO>KE€CTBA CUTHAJIOB.

B coorBercTBUHM € APYrUM NMPU3HAKOM HM300peTeHMs ONOPHBIN MHTepBan BpeMeHH AT
PaBEH HYJIIO.

B coorBercTBMM C IpYyrMM MNPU3HAKOM H300pETEHMs, PAJAMOJIOKALMOHHBIH HMMITYJIbC
BCTABJISIETCS ISl KQXKIOTO CHTHANA, NMPEAHA3HAYEHHOro AJis nepenadu Ha dactore fn=fO0+nAf,
rne Af o0o3HauaeT OMOPHBIA YAaCTOTHBIM HMHTEPBAJ, W N OOO3HAYAET HATYypaJbHOE YHCJIO,
CBSI3aHHOE C YIIOMSIHYThIM CUTHAJIOM.

H3o0pereHne Takke OTHOCUTCS K Croco0y paauONIOKALIMOHHOTO OOHApYKEeHWs,
OTJIMYAOLEMYCsI TEM, YTO OH COJEPKUT:

- 3Tan TeHEePHPOBAHUS PATUOJOKALMOHHOTO CHTHAJlAa B COOTBETCTBUH CO CIIOCOOOM
TeHEPUPOBAHUS B COOTBETCTBUH C U300pETEHUEM,

- 3Tal U3JIy4eHUs] YIIOMSHYTOIO CreHEPHUPOBAHHOIO PaANOIOKAL[MOHHOIO CUTHAA,

- 3Tal NprueMa U3Jy4eHHOro paJuoJOKALMOHHOTO CUTHAA,

- 3Tall U3BJIEUEHUs PaAMOJIOKALIMOHHOIO UMIYJIbCa U3 MPHUHATOrO PajuoIOKaLlHOHHOIO
CUTHaJa.

PannonokaloHHBIM ~ CUTHAJ, TNPUHATBIA HA  JTane IMpPHUEMa  U3JYyYEHHOrO
pPanMONOKALIMOHHOTO  CUTHajla, »JTO WM  PAAUOJOKALMOHHBIM  CUTHAJN,  M3JIy4aeMblil
HETIOCPEACTBEHHO, MIIN PAAUOJIOKALIMOHHBIN CUTHAJ, N3JTy4aeMbIi 1 3aT€M OTPa)KEHHBIH JIFOOBIM

O0BEKTOM, HaXOIAIIUMCA B 30HE HAOJIOAEHUs, B KOTOPOH paauOJIOKallMOHHOE OOHapy>KeHHE



OCYIIECTBIIIETCS C HCIONB30BAHIEM CIIOCO0a PaIHONIOKALIIOHHOTO O0OHAPYKEHUSL.

N300peTeHne Takyke OTHOCUTCS K YCTPOMCTBY Uil T€HEPUPOBAHUS PAJUOIOKALIMOHHOTO
CHUT'HAJIA, OTIIMYAIOLIEMYCSl TEM, YTO OHO COZIEPIKUT:

- CPEeXICTBO IS TIOJIy4eHHs IO MEHbLIeH Mepe ONHOrO CUTHAja CBSI3H, COMAEpsKallero
KaJpbl, BbIENICHHbIC IS CBSI3U, U KaJpbl, HE BbIEJICHHBIE JUIS CBSI3H,

- CPEACTBO ISl BCTABKH PAHOJIOKAIIMOHHOTO UMITYJIbCA IO MEHBIIEH Mepe B OJUH KaJp,
HE BBIIEJNEHHBIH JUI CBSI3W, YIOMSHYTOTO IO MEHbINEH Mepe OIHOrO CUTHajla CBSI3H,
MMEHYEMBIil paauoIOKallMOHHBIM KaJpoM, IS ¢dbopmupoBanus YIOMSIHYTOI'O
PaaAHMOIOKALIMOHHOTO CUTHATIA.

[TpenMyinecTBeHHO, C€HOCOO TIeHEPUPOBAHMS  PAIAMOJIOKALIMOHHOIO CHUTHAlA B
COOTBETCTBUM C  U300pEeTEHMEM  peaju3yeTcsi  yCTPOMCTBOM  [Jisi  T'€HEpUPOBAHUSI
PaAMONIOKALIMOHHOIO CUIHAJIA B COOTBETCTBUH C H300pETEHHEM.

[IpeuMyIIeCTBEHHO, YCTPOWCTBO il T€HEPUPOBAHHS PAJAMOJOKALMOHHOTO CHUTHANA B
COOTBETCTBHUH C H300pETEHHEM pealnu3yeT Ccrnocod TIeHEepUPOBAHMS PAJUOJIOKALMOHHOTO
CHT'HAJIa B COOTBETCTBUH C H300pETEHHEM.

B cooTrBercTBMM C KOHKPETHBIM BapUAHTOM OCYILECTBJICHHs, YCTPOWCTBO MJIs
reHepUPOBAHUSI PATUOJIOKALIMOHHOTO CUTHANIA B COOTBETCTBUHU C M300pPETEHHEM TOTIOJHHUTENIBHO
COACPIKUT CpeacTBoO MYJIbTUILJICKCUPOBAHUS, BBITNTOJIHEHHOC C BO3MOKHOCTBIO
MYJIbTUIIJICKCUPOBAHUSA MHOXECTBA CHUTHAJIOB CBA3U, B KOTOPBIC NOCPEACTBOM YIIOMSHYTOI'O
CpeacTBa IUIsl BCTaBKM OBLT BCTaBJICH PaAMOJIOKAIIMOHHBI HMIyJbC AN (HOpPMHUPOBAHUS
PaZMOIOKALIMOHHOTO CUTHAJIA.

M300peTeHne Takke OTHOCHTCS K CHUCTEME PaJUOJIOKALMOHHOIO OOHAPY KEHHUS,
OTJINYAOLIEHCS TEM, YTO OHA COAEPIKUT:

- 110 MeHbIIEeH Mepe OHO YCTPOMCTBO AJISi TEHEPHPOBAHKS PAJHOIOKALIMOHHOIO CUTHANA
B COOTBETCTBHHU C U300pETEHUEM;

- IO MEHbIIEH MECpE OAUH MNEPEaaT4HHK, BBITTIOJIHEHHBIH C BO3MOXKHOCTBIO N3JIy4YCHUA
YIOMSIHYTOTO ~ PaJAMOJOKALMOHHOIO  CHTHANA, CreHEPHUPOBAHHOIO  YCTPOMCTBOM IS
reHepUPOBAHUSI PAIHOJIOKALIMOHHOTO CUTHAJA,

- TI0 MEHbIIen MEpPE OAUH MPHEMHUK, BBITTOJTHEHHBIA C BO3MOKHOCTBIO npueMa
YIIOMSIHyTOTO PaIMOJIOKALIMOHHOIO CUTHAJIA, H3JIy4aeMOr0 MepeaTIHKOM,

- CPEICTBO BbIAEIICHUS PAAHOIOKAILIMOHHOTO UMITYJIbCA U3 PAJNOJIOKALIMOHHOIO CUTHATA,
MPUHATOTrO NPUEMHHUKOM.

[TpenmoururensHO, €HOco0 PaJAMOJIOKALMOHHOTO OOHAPYKEHUs] B COOTBETCTBHU C
M300pEeTeHNEeM pPeaT3yeTCsl CUCTEMOH PaaMOJIOKAIIMOHHOTO OOHAPY)KEHUS] B COOTBETCTBHH C
n300peTeHneM.

ITpenMyIIecTBEHHO B CHCTEME PaMOJIOKALIMOHHOTO OOHAPYKEHHsI PEean30BaH CIIOCO0
PaIMONIOKALIMOHHOTO OOHAPY KEHHSI.

B COOTBETCTBUH C KOHKPETHBIM BApHUAHTOM OCYIIECTBJICHUA CUCTEMA
PaZMOIOKALIMOHHOTO OOHAPYKEHHS B COOTBETCTBUH C N300PETEHUEM NOTIOIHUTEIBHO CONEPIKUT

CpeacCTBO ACMYJIbTUILNICKCUPOBAHUSA AJIA ACMYJIbTUILJICKCUPOBAHUA YIOOMSAHYTOI'O



PaanOIOKALIMOHHOIO CUTHAJNA, MPUHATOIO Ha BBIXOAE YIOMSHYTOIO IO MEHBbILIEH Mepe OJHOrO
MPUEMHUKA, BO MHOXXECTBO CUTHAJIOB CBSI3U, U3 KOTOPBIX YMOMSHYTBIA pPaguOJIOKALMOHHBIN
HMITYJIbC U3BJIEKAETCS YIIOMSIHYTBIM CPEACTBOM U3BJICUEHUS.

N300peTeHne Takke OTHOCHUTCS K CIOCOOY T'€HEPUPOBAHUSA PaJUOJOKALIMOHHOTO
CUrHaja, croco0y paJnOJOKALMOHHOTO OOHAPYIXKEHUs, YCTPOHCTBY MJsl Te€HEPHPOBAHHS
PaIMOIOKALIMOHHOTO CUTHAJIA ¥ CHCTEME PAaJUOIOKAIIMOHHOTO OOHAPYKEHUS, OTINYAIOIIUMHUCS
B COBOKYITHOCTH BCEMU WJIM HEKOTOPBIMU U3 MPU3HAKOB, YIOMSHYTBIX BBILIE WUJIA HUXKE.

5. Cnucok yeprexei

Jlpyrue 3amauu, NPU3HAKK U MPEUMYIIecTBa N300peTeHus: OyayT MOHATHEE MPH YTEHUH
HIDKECJIEAYIOIIErO OMMCAHUs, TPHUBEIEHHOro Oe3 oOorpaHuvyeHuss oObema Hu300peTeHuss u
OTHOCSILETOCs K MPUJIAraéMbIM 4epTexkaM, Ha KOTOPBIX

@dur.1 wu3o0pakaeT CXeMaTHUECKWH BHJI KaIpOB CUTHAJA CBSI3M, IIOJYYEHHBIX B
COOTBETCTBUH C OJJHIM BAPHAHTOM OCYIIECTBJICHHUS HACTOSIIETO H300peTeHNs,

@wr.2a - crocod reHepupPOBaHUS PAIUOJIOKALMOHHOTO CUTHAIA B COOTBETCTBUU C OTHUM
BApPHUAHTOM OCYIIECTBIICHHS H300pPETEeHUs,

@ur.2b - ycTpONCTBO JIsl TeHEPUPOBAHUS PAAHOJIOKALIMOHHOTO CUTHAJIA B COOTBETCTBUU
C OZIHUM BapUaHTOM OCYLIECTBJICHUSI U300PETEHMSI.

@ur.3 - cXxeMaTHU4YeCKHH BUJ PAAUOJIOKALIMOHHOIO CHUrHajla B COOTBETCTBUM C OJHUM
BAPHUAHTOM OCYLIECTBICHHS U300pETEHUS,

®ur.4 - ciocod paguoIOKALMOHHOTO OOHAPYKEHHSI B COOTBETCTBUU C OTHUM BapUAHTOM
OCYILECTBIIEHHs N300peTeHus,

@dur.5 - ycTpoHCTBO PagHONIOKALMOHHOIO OOHAPYKEHHs B COOTBETCTBUH C OJHUM
BapUAHTOM OCYIIECTBICHHS U300peTeHus,

@ur.6 - yCTpONUCTBO sl TEHEPUPOBAHMS PAANOIOKALIMOHHOTO CUTHAJIA B COOTBETCTBUH C
OZHMM BapHAaHTOM OCYILECTBIICHNS M300peTeH s C UCTIONb30BaHueM crannapra DVB-T2.

@ur.7 - cxeMaTH4YHasi WUTFOCTPALHsI BCTABKH PAJMOJIOKAIIMOHHOTO MMITYJIbCa B HAaOOp
CUTHAJIOB CBSI3U, IPEIHA3HAYEHHBIX JJIs1 MyJIbTUILIEKCUPOBAHUS, NTEPEA U3TYyUEHUEM.

6. [lonpoOHOe onHCAaHUE BAPHAHTA OCYIIECTBJICHHUS H300peTeHHsl.

Hwxecnenyromue BapuaHThl OCYLIECTBIEHUS SBJISIFOTCS NpUMepamu. XOTs OINUCAHUE
OTHOCUTCSI K OJHOMY HWJIM HECKOJIbKMM BapHaHTaM OCYINECTBJICHUS, 5TO HE O00s3aTeNbHO
O3HAYaeT, YTO KaX/asi CCbUIKA OTHOCUTCA K OAHOMY M TOMY K€ BApPHUAHTY OCYLIECTBJICHUS WIH
TO, YTO NIPU3HAKU IPUMEHUMBI TOJIBKO K OHOMY BapHaHTy ocyluecTsienus. [IpocTeie npusnaku
Pa3IUYHBIX BAPHAHTOB OCYILIECTBICHHS TAK)KE MOTYT OBITh OOBENMHEHBI JJIS MPEIOCTABICHUS
APYIUX BAPUAHTOB OCYLIECTBIICHHUS.

Ha ®ur.1 cxematnuHo nokasaH curnan 10 cBsi3y, comepkaliuii kaapsl 12, BbIIENIECHHbIE
IJIsl CBSI3U, U KaJpbl 14, HE BbIACNECHHBIE UIA CBsI3U. B maHHOM ciyvae, nmokasaHHbli curHan 10
CBSI3U SIBJISIETCSl CUTHAJIOM B COOTBeTCTBUU cO cranaaproM DVB-T2. Kanpser 12, BbineneHHbie
I CBSA3M, HA3bIBAIOTCS B COOTBETCTBUHU C YIOMSHYTBIM CTaHfapToMm "kamapsl T2", Torma kak
Kanpel 14, He BbIIETICHHBIE IS CBSI3W, NPEACTABISIIOT cOOOH, Hampumep, kaapsl Tuna "Future

Extension Frame" (coxpamenno FEF), onpenenenHele B yIOMSHYTOM CTaHAapTe. JTHU Kaaphbl



FEF 14 npucyTCTBYIOT B CTaHAApTE IJIsl MPEABOCXUILNECHHS] UX U3MEHEHUs, Mpejjaras MmyCTble
KaJpbl, KOTOPbIE MOTYT HCIOJb30BAaThCS B KAa4ECTBE BO3MOXKHOIO PACLUIMPEHMs] CTaHIapTa.
Cumsonel P1, npeamecTByomue KaxxaoMy Kaapy, MO3BOJISIIOT pa3ivyaTh CYIIHOCTb Kagpos T2
u FEF, a Taxke ux napamerpsl.

H3obperenne coctouT u3 crnocoba 16 reHepupoBaHHs PaAMOJOKALMOHHOTO CHTHAJA C
UCIOJIB30BAHUEM KaJPOB, HE BBIACICHHBIX AJI CBSI3U, CUTHAja CBsA3M, Hanpumep, kaapos FEF
14 curnana 10 cBasu tunma DVB-T2 npns BCTaBKM PaguONIOKALMOHHBIX HMMIYJIbCOB. Kakx
nokas3aHo Ha ¢ur. 2a, cnocod 16 reHepuUpOBaHUS PAAHOIOKALIMOHHOTO CHTHAJIA COIEPIKHUT 3TaIl
18 nonyuenus curnana 10 cBsizu, conepkaiero kaapsl 12, BbIAEIEHHbIE IS CBSI3HU, U Kaapbl 14,
HE BBIICJICHHbIC Uil CBsi3u, Hampumep curnaiga DVB-T2, nokazannoro Ha ¢ur.1, u sTam 20
BCTAaBK{ PaJANOJOKALIMOHHOIO UMITYJIbCA MO MEHbIIEH Mepe B OJJHOM HEBBIIEIEHHOM Kaape 14
CHUTHAJIa CBSI3H, HA3bIBAEMOM PaIUOJIOKALIMOHHBIM KaapoM, Ml (POPMHPOBAHHS YIIOMSIHYTOTO
PaTUONIOKALIMOHHOTO  CHUTHaia. PaguojoKalMOHHBIA — Kaap oOOO3HA4aeT, IMO3TOMY, He
BBIIEJICHHBIN KaJp 14, B KOTOpBII BCTABIEH PAIUOIOKALMOHHBIA UMITYJIbC.

Crmoco6 16 reHepupoBaHUS PANMOJOKALMOHHOIO CHTHAjJa MPEUMYIIECTBEHHO
peanusyercsl yCTPOUCTBOM 22 1Jisi T€HEPUPOBAHUS PAAUOJIOKALIMOHHOIO CUTHaJa, MOKa3aHHBIM
Ha ¢ur.2b, cogepxkamuM cpeacTBo 24 nis nojydeHus curaana 10 cBsi3u, comepsKamero Kaaphol
12, BpInenieHHBIE IS CBSI3H, U Kaapbl 14, He BbIIEICHHBIE JIA CBA3H, U CPEACTBO 26 1 BCTABKU
PaAMOJIOKALMOHHOIO HMMITyJbCa MO MEHbIIEH Mepe B OAWH HEBBIAEIEHHBbIN Kaap 14 curnana
CBSI3Y, HA3bIBAEMBI PAAMOJIIOKALIMOHHBIM  KaapoM, st (OPMHUPOBAHMSA  YIIOMSIHYTOT'O
panuonokauuoHHoro curiana. Cpenctso 24 noay4yeHus: U CpeacTBo 26 BCTaBKU YCTPONUCTBA JJIs
T€HEPUPOBAHUS PAAUOJIOKALMIOHHOIO CHUTHANA IMPEACTABISAIOT COOOW, Hampumep, MOAYJIH,
BCTPOEHHBIE B 3JIEKTPOHHBIH OJIOK YIpaBJIEHHs, KOMIBIOTEP WK, O0Jiee KOHKPETHO, MOAYJISITOP
DVB-T2, xoTopelii MOXeT OBbITh IpeIHA3HAYEH JUIsl PYTHX 337a4, B YACTHOCTU AJisi 00paboTku
CUTHajJa CBS3M A0 €ro mnoiydeHus U oOpaOOTKH pagvOIOKAlMOHHOTO CHUTHANA IOCE €ro
reHepupoBaHusi. MOIyJu MOTYyT MpPHUCYTCTBOBATb B JJIGKTPOHHOM OJIOKE yIpaBiIeHUs,
KoMIbloTepe win MoayJsitope DVB-T2 B anmapaTHO# Wiu MporpaMMHOR (opMe W B BHIE
KOMOWHAIIMY TIPOTPAMMHBIX M allapaTHBIX CPENCTB.

[Ipumep pajAHONIOKAIIMOHHOTO CHUTHAjJa B pe3ysbTaTe crnocoda TeHepUpOBaHHUS
PaIMONIOKALIMOHHOTO CHUTHaja TokKasaH Ha (ur.3. PaanosjokanuoOHHBIA CHrHaja 28 moka3aH
pa3geneHHbIM Ha JBE€ YacTH MJd Jydlled BHAUMOCTH. KOMMYHMKAaUUMOHHas d4acTb 30
PaaNOIOKALIMOHHOIO CUrHaNa 28 M 4YUCTO PaJHOJOKALMOHHAS 4acTh 32 PaJMOJOKALUOHHOTO
curHaja 28. B komMMyHuUKaIMOHHOW 4YacTu 30 paguoNOKalMOHHOIO CUrHaja 28 Jierko BUAHA
pasHMLIA MEXAy KaapaMu 12, BbIIEIEHHBIMU AJI CBsI3H, U KaApaMu 14, He BBIAECNCHHBIMU IJIs
CBA3U. B TEYEHHE BBIACJICHHBIX KaapoB |2 CuUrHajma CBSI3M HMMEETCsl MOAYJISLUA
KOMMYHUKAIIMOHHOW 4actu 30 paauoOKAalMOHHOIO CUrHana 28, MO3BOJISAIOINAs NEepenaBaTh
uHpopManuro. B Teuenne kaapos 14, He BBIAECNEHHBIX TSI CBSI3U, KOMMYHHKAIMOHHAS 9acTh 30
PaguONIOKALIMOHHOTO CUTHAJa 28 HMeeT MHHUMAJIbHOE IOCTOSIHHOE 3HAY€HUE U He
MOJYJHPYETCsl: OHa He comepkuT uHpopmammu s cesa3u. Crmocod 16 renepupoBaHus

PaIMONIOKALIMOHHOTO CHTHAJA, MpPENCTaBlIeHHbIH Ha (ur.2a, Mmo3BojsieT, TakuM o0pa3om,



BCTaBHUTD JIOTIOJIHUTENbHYIO MH(POPMALMIO B 3TH KaAphl 14, HE BbIEICHHbIE JJIsI CBSI3U, IPUYEM
JOTIONIHUTENBHON MH(pOpMaLueill 37ech SBIAIOTCS  PaJUOJOKALMOHHBIE WMITYJBbCHl 34,
MPEACTABJICHHBIE B YHUCTO PAAUOJOKALIMOHHON 4acTu 32 paauoJIOKaLMOHHOro curfana 28. B
OTJINYME OT KOMMYHHMKAaUMOHHOM 4YactTH 30 paauoOiIOKaMOHHOIO CcurHana 28, 4YuCTO
PamUONIOKALIMOHHAS YacTh 32 paJMOJIOKALIMOHHOTO CHUTHala 28 He CONEePXKHUT KaKOH-IU0O
MOZYJIMPOBAHHBIN CUTHAJ, HECYIIMH MH(POPMAIIHIO, TO €CTh PAAMOJIOKALMOHHbBIE HMITYJIbCHI 34,
KOTOpbIE HaXxOASTCsl B HEBbIACNEHHBIX Kaapax 14 curnHama. Kak BugHo u3s Pur.3, 31H
PaaANONIOKALIMOHHBIE UMITYJIbCBI 34 YHUCTO PaAMOJOKALMOHHON 4YacTh 32 pajgnOJOKALMOHHOTO
curHasia 28 oOBIMHO UMEIOT MEHBIIYIO MPOIOJDKUTEIBHOCTh, YeM Kanupbl 12, BbIAEICHHbIE IS
CBSI3U.

Ha npaxTuke, KOMMyHHKalMOHHAs 4acTh 30 CUrHajga U YUCTO PaAUOJOKALIMOHHAS YacTh
32 paauoNOKAaLIMOHHOIO CHUrHaja 28 rpyHnmnupYyIOTCsS BMECTE W, BO3MOXKHO, HE Pa3AENSIFOTCSA 10
TeX mop, moka He Oyaer oOpaboTaH pagUONIOKAIIMOHHBIN CUTHAN 28, HAmpuMep, BO BpeMs
MprUeMa paauoJOKALIMOHHOTO CUrHajia 28.

Ha ®wur4 mnokasan crnoco® 36 paanoNOKaLIMOHHOTO OOHAPYKEHHUs, MO3BOJSIFOIIUM,
HarmpuMmep, HaOmroOAeHHWe 3a 30HOH U OOHapy)keHHe OOBEKTOB, KOTOpPbIE MOIYT B HEH
nepeMeInaTbcs, a TAKKe MO3BOJSIIOIUI OOHApYKEHHE XapaKTEPUCTHUK 3THX OOBEKTOB, TAKHUX
KaK UX MOJIOKEHHUE, CKOPOCTb, XapaKTep U T.A.

Crioco0 36 paaroNIoKaOHHOTO OOHAPYKEHUST CONEPIKHT:

- 3Tan 38 reHepUpPOBAHUS PAJMOJIOKAIIMOHHOTO CUTHAJIA B COOTBETCTBUHU CO CIIocoOoM 16
TeHEPUPOBAHUS CUT'HAJIA B COOTBETCTBUU C H300PETEHNEM, OTMCAHHBIM BBIIIE B CBsI3U C (ur.2a,

- 3Tan 40 u3ny4eHus paguoIOKaMOHHOIO CUTHAJIA, HAIIPUMeEp, C MOMOLIBK OJHOTO WU
HECKOJIbKHUX NE€PENaTUUKOB,

- 5Tan 42 npuema paauoJOKaLlMOHHOIO CUTHAJIA, HaIIpUMeED, IPUEMHUKOM,

- 5Tan 44 u3BJIEUEHUS PAJUOIIOKALMOHHOTO UMITYJIbCA U3 PAAUOIOKALIMOHHOTO CUTHAJIA.

Cnocob 36 paavoJoKalMOHHOTO OOHAPYIKEHUSI peaju3yercs, HampuMep, CHCTEMOU 46
PaIUOSIOKALIMOHHOTO OOHAPY KEHHSI, KaK MOKa3aHo Ha (ur.5.

Cucrema 46 paguOJOKALMOHHOTO OOHAPYKEHUS SBISIETCS  MYJIbTHCTATHUECKOU
PaaNONIOKALIMOHHON CUCTEMOM, COAEep:Kallleld MO MEHbLIeH Mepe OAWH NMepefaTduK, B JaHHOM
cnydae Tpu nepenatumka 48a, 48b, 48c, koTOphIle pa3MelieHbl HA AHTEHHAX W OTHOCHTENBHO
ApYT Ipyra B Pa3JM4YHBIX MeCTaX U OTIMYHBIX OT pasmelneHus npuemHuka 50. Cucrema 46
PaIUOJIOKALIMOHHOTO OOHAPYKEHHS TAK)KE COIAEPIKUT MO MEHbIIEH Mepe OJHO YCTPOWCTBO 22
TCHEPUPOBAHUS PAJUOJIOKALIMOHHOTO CHTHaNa, peainusyromiee crnocod 16 reHepupoBaHUs
PaIUOJIOKALIMOHHOTO CHTHAJIa B COOTBETCTBHH C H300peTeHHeM. B naHHOM ciydae, KaskKablid
nepenatunk 48a, 48b, 48c comepxkur ycrporictBo 22a, 22b, 22¢ nns reHEepHPOBAHHS
PaaNOIOKALIMOHHOIO CUTHAJIA U BBIMOJIHEHO C BO3MOXKHOCTBIO M3JIyYEHHUsI PaAUOIOKALIMOHHOIO
curHana 28, CreHepHpOBAaHHOIO CBOUM ycTpoicTBoM 22a, 22b, 22¢ nnsi reHepupoBaHUs
PaauOIOKALIMOHHOIO CUTHAIA BO BPEMsl 3Tara MeHEpPUPOBAaHMs PAJUOJIOKALMOHHOIO CUTHAJA B
crioco0e paguoJIOKALMOHHOTO OOHapy»keHus. B JpyroM BapuaHTe OCYINECTBIICHHUS, He

MOKA3aHHOM, PaAUOJIOKALMOHHBIA CHUTHAJl MOXET TI€HEPUPOBAaTbCS OAHUM YCTPONCTBOM
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reHEepPUPOBAHUs PAJUOJIOKALIMOHHOIO CUTHAJIA U 3aTE€M MepefaBaThbCs HA BCE MEPENATUYUKU IS
€ro U3JIy4YEHUs..

PannonokaunoOHHBIM CUTHAN 28, W3aydaeMblll MepefaT4MKaMy, Ha OSTane mepenadu
PaIMONIOKALIMOHHOTO CHrHajla cmocoda paguoSIOKALlMOHHOTO OOHApY’KEHMs, IO3BOJISET
oOHapy’KUBaTh B KOHTPOJUPYEMOI 30HE OOBEKT, B JTAHHOM CJIy4ae CaMoJieT 52, mepeceKarouii
3Ty 30HY, MOCPEACTBOM OTPAXKEHUS PAAMOJOKALMOHHOIO CUrHana 28 camoseroM 52 U npuema
NpUeMHUKOM 50 OTpak€HHOTO paguosiokaunoHHoro curHana 54. IMpuemnnk 50 Taxke 0ObIMHO
HETIOCPEACTBEHHO MNPUHUMAET pPAAUOJIOKALMOHHBIM CUTHAN 28, H3JIy4aeMblii OJHUM U3
nepenatyrkos 48a, 48b, 48c.

CpenctBo 56 ans BblieNeHHUS PagUOJOKALIMIOHHOTO UMITYJIbCA W3 PaJUOJIOKALHOHHOTO
CHTHAJAa  TO3BOJsieT  0oOpalaThiBaTh  PAJMOJIOKAIIMOHHBI ~ HMMITYyJIbC  OTPaXKEHHOTO
PaTUOJIOKALIMOHHOTO CUTHANAa 54 1l ONpenesieHus] MPUCYTCTBUS OOBEKTa M, BO3MOXKHO, €ro
MOJIOKEHUS, CKOPOCTH, HAIIPABJIEHUS €r0 NEPEMELLCHMs], €r0 XapakTepa U T. 1.

Jns moseiueHus: 3(Q(EKTUBHOCTH PaTUOJOKALIMOHHOTO OOHApyKeHHs NpUeMHHK S0
NOJDKEH HMETh BO3MOXKHOCTb JIETKO H30JUPOBATh  PAaJUOJIOKALIMOHHBIA HMITYJIBC  OT
PamUONIOKALIMOHHOTO CHUTHajla. TakuM 00pa3oM, paaroNOKALMOHHBIE HWMIYJIbCHI MOTYT
KOHTPOJIMPOBATLCS NpUEMHHUKOM S50, Hampumep, MOcpencTBOM (OpMUPOBaHHS KOMaHABI S8
U3JIy4€HHUs] PAAUOJOKALMOHHOIO HMITyJIbCA U Mepeaadyd 3TOM KOMaHAbl 58 u3IydeHus
PaIHMOIOKALIMOHHOTO HUMIyJIbCa Ha Kaxabld mnepematuuk 48a, 48b, 48c. Dta komanma 58
U3JIy4Y€HHs] PAJAUOIOKALMOHHOIO UMITYJIbCA MO3BOJISIET MPOBEPUTh HECKOJIBKO MAapaMEeTPOB WU
XapaKTEPUCTUK PAAUOJIOKALIMOHHOIO UMITYJIbCA, B YACTHOCTH:

- (hopMy BOJIHBI PAJUOJIOKALIMOHHOTO HMITYJIbCA,

- BOSHUKHOBEHHE U NEPUOAUYHOCTH PAIUOIOKALMOHHOTO UMITYJIbCa,

- JUIUTENbHOCTD PaAUOJIOKALIMOHHOTO UMITYJIbCA,

- JUIMTEJIBbHOCTh MNEPUOJa MOJYAHUS I0CIE HUMITYJIbCA, MO3BOJIAIOLIETO IMPUHATH 3XO,
OTPA’KEHHOE LIENbIO, U T. 1.

OTH XapaKTePUCTUKH, B YACTHOCTH, (JOpPMa BOJIHBI U JJIUTEIBHOCTh PAAHOJIOKAIIHOHHOTO
HMMIYJIbCa, MO3BOJISIIOT T€HEPUPOBATh PAAUOJOKALMOHHBIN CHUTHAl 28, paauoOKalMOHHbIN
HMITYJIbC KOTOPOTO aAanTUPOBAaH B KaJape AJIi MUHUMAJIbHOIO HAPYLIEHUs] UCXOJHOIO CUrHaja
CBsA3U, B KOTOPBIA BCTaBJIEH YNOMSHYTBI HUMIYJbC M, B YaCTHOCTH, MOJIE3HOW MOIIHOCTH
YIOMSIHyTOIO UCXOAHOT'O CUTHAJIa CBS3H.

Kpome Toro, ycrpoiicteo 22 jayisg TeHEPUPOBAHHS CHTHAjJa MOXeT OBbITh
CKOH(HUTYypUPOBAHO Tak, YTOOBI HE BCTABIATH PAJMOJIOKAIIMOHHBI MMITYJIBC B CHTHAJ CBSI3H,
€CJIM OH He MOoJIy4aeT KOMaHAy 58 M3ny4eHusl paluOIOKaLMOHHOIO UMITyJIbCa, HAlpUMEp, €CIIU
He BeneTcs HabJIIoIeHre 3a KOHTPOJIUPYEMO 30HOH. DTO MO3BOJISIET HE M3MEHSITh CHTHAJ CBSI3H,
eCJI PaJNOJIOKAIOHHOE OOHapyskeHue He TpeOyercs. B cBs3u ¢ ¢ur.2a, stan 60 monydeHwHs
KOMAaH/Ibl M3JIy4€HUs PaAUOJIOKALIMOHHOIO HMITYJIbCA IO3BOJIAET YYMUTHIBATH 3Ty KOMAHOY B
crioco0e TeHepupOBaHMs PAAUONIOKAIMOHHOrO curHana. Kak mokasano Ha ¢ur.2b, stor stan
MOJIyYeHUs]  peau3yercs  CpPeAcTBOM 02  ayisi  MOJY4YEHHMsT  KOMAaHAbl — U3JIy4EeHUs

PaaAnOJIOKAaIUOHHOT'O UMITYJIbCA.
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Monudukanys CUrHaja CBSA3U TaKXKe MOXKET ObITh TOCTUTHYTA MyTEM ITOCBUIKH KOMaH/IbI
58 ¢ HCMNONB30BaHMEM MAPaMETPOB BO3HUKHOBEHHs U MEPUOAUYHOCTH, C HCIOJIB30BAHUEM
OrPaHUYEHHOIO KOJIMYECTBA HEBBIAECICHHBIX KaAPOB, HAIPUMEp, KaXAOr0 BTOPOro Kaapa, eCiu
HCIIOJIb30BAHUE KAXKIOTO HEBBIEIEHHOTO Kaapa He SBJSIETCS HEOOXOUMBIM.

ITepenatunku 48a, 48b, 48c, ucmonpdyemble B cucreMe 46 pagrOJOKAIIHOHHOTO
OOHapy)KeHHsl, SBJISAIOTCS IO CYINECTBY NepedaTYMKaMy, NpeJHa3HAYEHHBIMH Ui Tepenayu
CUTHAJIOB CBSI3W HA ammaparypy NpueMa CHTHAJIOB CBsA3M (He MOKa3aHo). B nmaHHOM ciydae
nepenatynku 48a, 48b, 48c mo cymecTBy npeaHa3HaueHbl AJs mepenavyu curHaia 10 cBsi3y,
MOJIy4eHHOro Ha a3tame 18 monydeHus: crmocoba 16 TreHepupOBaHUS PATUOJIOKAIHOHHOIO
CHTHAJIa, B HANpPABJICHUH ammapatypbl npuema. Takum oOpa3oM, OTHOCHTEIBHO criocoda 16
PaIHMONIOKALIMOHHOTO OOHAPYIKEHUs, HEOOXOAUMO, YTOOBI 3Ta Mepeaada OCYIIeCTBIsIach Oe3
KaKUX-JTUOO MOMEX ISl ammaparypel IpueMa, HHade roBopsi, YToObI criocod 16 reHepupoBaHus
PaTHOSIOKALIMOHHOTO CUTHANA BBITIOJHST Moanu(ukaunio curaana 10 csa3u st GopMHpOBaHUS
PaIUOJIOKALIMOHHOTO CUTHANA 28, KOTOPBIH ObUT ObI JOCTYIIEH IS arnapaTypbl IpHUeMa.

Jns storo, omuH win Ooyiee HEBBIAENEHHBIX KaapoB 14, B KOTOpble OBLT BCTaBJIECH
PaaMONIOKALIMOHHBIM  HMMITYyJIbC, HA3bIBAEMbIE PAaJUOJIOKALMOHHBIMA Kagpamu, COAEpKaT
3aroioBOK (MHAuUe Ha3bIBaeMbIi mpeamOyIoi), comepkamuii HWHPOPMALMIO O CYI[HOCTH
HEIMOCPEACTBEHHO CJIEAYIOIIEr0 CHrHaja, B OTOM ClIy4ae PajuOJIOKALMOHHOIO MMITyJbCa U, B
YaCTHOCTH, YKa3aHUE ammaparype IpueMa He IpUHUMAaTb BO BHHMAHHE YIIOMSHYTbIE
PaIUONIOKALIMOHHBIE KaJpbl, IOCKOJIBKY OHU HE COAEp)KaT HUKAKOW HMH(OpMAIMH O CBS3H,
npuveM yIoMsiHyTas HHGOpMaKs MPUCYTCTBYET TOJIBKO B Kajpax 12, BbIAENEHHBIX TSI CBSI3U.
Orot 3aronoBok 30, MPUCYTCTBYIOIIMH B KakKJOM Hadajle PaguOJOKALMOHHOrO Kajapa, Jubo
IPUCYTCTBYET C CAaMOT0 Hayalia, €CM 3TO MPEAyCMOTPEHO MPOTOKOJIOM MJIM CTAHAAPTOM, JTHOO
nobaBisiercst Ha odtame 64 nobaBieHHMs 3aroJioBKa B PAAMOJOKALMOHHBIA Kaap cmocoba
TeHepUPOBAHUSI PAIMOJIOKAIIMOHHOTO CUTHAJIA, KaK MTOKa3aHo B CBsA3U ¢ ¢ur.2a. B coorBercTBHN
C JPYrHM BapUAHTOM OCYLIECTBICHMs, STOT 3Tan JOOABJIEHUS MOXKET BBINOJHITBCS MEpen
stanioM 20 BCTaBKH PAaIUOJOKALMOHHOTO HMIYJbCA. DTOT 3Tam A00ABIEHHS pPeau3yeTcs,
HampuMep, MOCPENCTBOM CpeacTBa 66 MoOaBIEHHUsS 3arojioBKa YCTPOWCTBA 22 TeHEPHPOBAHUS
CHUTHaJIa, KaK MOKa3aHO B cBsizu ¢ ¢ur.2b. Hanpumep, B cranmapre DVB-T2, onucanaom B
nokymenTe texHudeckux ycinosuit ETSI EN 302 755 V1.2.1, xaapel FEF ykaseiBatoTcs B
3aronoBke Tumna P1l, o0mem 1jst BceX THIOB KaJpoB, HO €ro 3HAUYEHHUE IMO3BOJISIET Pa3JIndaTh
BblIeNIeHHBIE Kaapbl OT kaapoB FEF. Otu 3aronosku P1, Hanpumep, npeacTaBieHbl B CBSI3U C
¢ur.1. IIppemMHOE YyCTPOMCTBO, CUMTHIBAIOINEE 3aroJIOBOK, YKA3bIBAIOLIMM HAa HATMUYHE Kaapa
FEF, nostomy He Oyner yuutsiBath kaap FEF, cnenyrommii 3a 3aronoskom. Ha mpaxruke, xaap
P1 B coorBercTBum co cranmaprom DVB-T2 conmep:xut nBa ciosa, mepBoe ciaoBo S1 u3 Tpex
O6uToB u BTOpoe cloBO S2 M3 UeThlpex OMTOB. B 3TOM BapmaHTe OCYINECTBIIEHUs, 3arooBOK Pl
ykasbiBaeT kaap FEF, koTopeiii He nomkeH ObITh MPOYUTAH MPUEMHBIM 00OPYIOBaHHEM, KOTTIA
nepBoe cyioBo S1 coneprxut 3HaueHue "010", yka3piBaroliee Ha HAIUYUE KapPOB, OTJIMUHBIX OT
T2, a Bropoe cnoBo S2 comepkut 3HaueHue "0001", ykaspiBaroee, 4to 3arojoBok Pl sBmisercs

3aronoBkoM Kanpa FEF m 4ro curHan comepxut apyrue Tumbl 3arojoBkoB Pl, B wacTHOCTH
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3arojioBkd kaapoB T2, BbIIEeNEHHBIX Uit CBsi3W. Jlpyro THI 3arojIOBKa, Ha3bIBAEMBbIN
3aroJIoBKOM P2, mpucyTcTByeT TOJNBKO B Kaapax 12, BbIACIEHHBIX AJs CBA3U. TeM He MeHee, OH
comep:kuT nHpopMmaruio, kacaromyrcs kaapo FEF, He BbIIeNneHHbIX )i CBS3H, B YACTHOCTH,
nocpeactsoM cinosa L1, comepxamero nepemenHble, ykasbiBaromue tun kaapa FEF
(FEF_TYPE), unrepsan nosienenuss mexay nsyms kagpamu FEF (FEFJINTERVAL) u nnmuny
kagpos FEF (FEF LENGTH). Tounee, wuHTepBaj MOSBJICHUS MeEXAy JABYMs Kaapamu
onpenenseTcs KoauuecTBoM kaapos T2 mexny nByms kagpamu FEF.

B cooTBercTBMM ¢ OOHMM BApUAHTOM OCYINECTBJICHUS M300pPETEHHUs, eCiu
HCIIOJIb3YE€MBbIN CUTHAJ CBSI3U SIBJISIETCS] CUTHAJIOM B COOTBETCTBUU €O cTanaaproM DVB-T2, to
€ro MOXHO CKOH(UIYypHpPOBaTh TaK, YTOOBI €ro MPOMYyCKHAas CIOCOOHOCTh cocTtamisuia 33,1
Mout/c (Merabut B CeKyHOy), a MPOAOJLDKUTEIBHOCTh KaApa, BBIIEJIEHHOIO Ha CBS3b,
coctaBisia 243,9 mc. UtoObl MUHMMH3HUPOBATh HApPYIIEHHE NPOMYCKAHHsS CUTHAJNA CBS3H,
KaJpbl, HE BbIIEJIEHHbIE IS CBSI3U, UMEIOT, Harpumep, AaurenpHocTs nopsaka 1,1 mc. Kaapel,
HE BBIICJICHHBIE ISl CBSI3M, MO3TOMY MPHBOMAT K MAJACHUIO MPOMYCKHOW CIIOCOOHOCTH Ha
33,1*1,1/243,9=150 kOut/c (KMJIOOMT B CEKyHIy) IO CPAaBHEHHIO C CHTHAJIOM CBS3H,
COIEPIKALINM TOJIbKO KaAphl, BBIIEJEHHBbIE M CBS3HM, YTO TPEACTABIsAET COOOH MOTEPro
npuO3uTeNbHO 0,5%, T.€. HE3HAYUTENbHYIO TIOTEPIO.

ITockompky 3aronmoBok Pl pmurca 224 Mkc, Bpems, OCTaBLIeeCss B KaJapax, HeE
BBIIEJICHHBIX JJIsI CBSI3M, AJI BCTaBKMU PaJUOJIOKALMOHHOIO MMIIyJibCa COCTaBjsieT 876 MKC.
ITocne paguoIOKaMOHHOTO UMITYJIbCA OOBIYHO CIIEAYET MEPUO MOIYaHUS, BO BPEMs KOTOPOTO
IpUEeM pAAUOJOKALMOHHOTO HMIYJbCa BO3MOXKEH IIOCJI€  OTPAKEHUS  YHOMSHYTOTrO
PaIMONIOKALIMOHHOTO MMITyJIbCa OOBEKTOM B 30HE HabmopeHus. s paanoNOKarMOHHOTO
UMITyJIbCa AJINTENbHOCTBE) HECKOJIBKO MHUKPOCEKYHI, Hampumep, 10 MKC, IpOIOIKUTENbHOCTD
nepuoAa MojuaHusi cocrasysgeT 876-10=866 Mkc, 4TO, ClE€AOBATEIbHO, MO3BOJIAET UMITYJIBCY
mpoxomuTh ¢*866*10°=260 km, mpu 5TOM ¢, 0GO3HAYAET CKOPOCTb PACIPOCTPAHEHHS
PaIMOJIOKALIMOHHOTO CUTHaNa, mnpubau3uTenbHo paBHas 300000 km/c, T.e. OaabHOCTH
PamuoSIOKaLMOHHOTO OOHapyskeHust 260/2=130 kM.

B cooTBeTCTBUM C OJHMM BapUAHTOM OCYINECTBJIEHHUS M300peTeHHs mepenaTyuku 48a,
48b, 48c cuctembl OOHAPYIKEHUS SIBJISTFOTCS YaCThIO CETH, HAa3bIBAEMON OXHOYACTOTHOW (@HIIL
Single Frequency Network wmmu SFN), To ects mepenatuuku 48a, 48b, 48c mepemaroT Bce
CUTHAJIbl HA OJHOM M TOW K€ 4YacTOTe€ U C CUHXPOHM3aLUeN mo BpeMeHU. B cooTBeTcTBHM C
APYTUM BAapUAHTOM OCYILIECTBIICHHsS H300PETEHMs, y3€Jl MOXKET H3JIydyaTh Ha HECKOJIbKHX
nepenaTuuKkax HeCKOJIbKO PaguOJIOKALIMOHHBIX CUTHAJIOB C Pa3HBIMU YAaCTOTAMH, YTO MO3BOJISIET
OCYIIECTBJATh TaK  HA3blBA€MOE  IICEBAOLIMPOKONOJOCHOE  U3JIyu€HHe, IMpU  3TOM
PaaMONIOKALIMOHHBIM HMITYJIbC M3JIy4aeTCs B CJOTE€ PaJUuOJIOKALMOHHOro curHama N pas
CUHXPOHHO, ¢ N YHMCIOM pa3juyYHbIX YacTOT, UCIOJb3yEMbIX HA JAHHOM y3Je. JTOT BapHaHT
OCYIIECTBIIEHHsI TO3BOJISIET CYMMHpPOBaThb (pasy M aMIUIMTYIy OTHAENbHBIX HMITYJBCOB IS
MOJIy4€HHUS] BBICOKOM MIHOBEHHOW MOLTHOCTH M 00€CIEUNBAET JIy4lllee YaCTOTHOE Pa3HECEHUE U
JydlIee pa3peLieHne pa3eseHus 5X0-CurHanos. Peannusanus storo pexxuma tTpedyer naeaabHON

CUHXPOHHU3ALMHU BpeMeHH nepenayu kagpos FEF kaknoro ucxoqHoro curaana.
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Ha ®ur.6 npencrabieHO yCTPOUCTBO IJIsl TEHEPUPOBAHMS PAAUOJIOKALIMOHHOIO CUTHAJIA
B COOTBETCTBUM C OJIHHUM BapHaHTOM OCYIIECTBJIEHUS H300pPETEHUs] C HCIOJIb30BAHHUEM
cragnapra DVB-T2. Cpenctso 24 nony4deHust U CpeAcTBO 26 BCTABKU BCTPOEHBI B MOAYJIATOP
68 DVB-T2. Moaynsarop 68 DVB-T2 npunumaer cursai cBssu B Buje noroka 70, mpudem
ynoMsaHyTbIl NOTOK T2-MI copepkuT nepeaasaeMble AaHHbIE CBSI3U AJI CBA3H C annapaTrypoi
npueMa CUrHaios cBssu. Moaymsarop 68 DVB-T2 nocie npuema curnana nepeaaer Cursan 72
CUHXPOHU3ALMY, YKa3bIBAOIIUN Ha TreHepaTtop 74 paauONIOKALMOHHBIX HMIIYJIbCOB, KOTIAA
PaaUOJIOKALIMOHHBIE HMIYJIbCHI MOTYT OBITh Cr€HEpUPOBAHBI JJsl BCTABKH B Kaapbl, HE
BbIJIEJICHHbIE JUJIs CBSI3U. I 'eHepaTop 74 pagnonOKalMOHHBIX UMITYJIbCOB COAEPKUT CPENCTBO 62
IJ1s1 TIOJy4eHUs] KOMaHbl 58 M3JIydeHUsl PaAuOJOKALIMOHHOIO UMITYJIbCA, IPUYEM YIOMSHYyTast
KOMaHza 58 mocrymnaer, HanmpuMep, Kak OMUCAaHO B CBsA3H ¢ (ur.5, ot npuemnnka 50. I'enepartop
74 pagMONOKALMOHHBIX HMITYJIbCOB TE€HEPUPYET PATMOJOKALMOHHBIA UMIYJIbC 34 C y4eToM
XapaKTePUCTUK  PAJUOJIOKALIMOHHOIO  UMIyJbCa,  COAepXKallMxcs B KOMaHie S8,
CUHXPOHU3HUPYET PaAHOJOKALMOHHBIE UMITYJIbCBI 34 B COOTBETCTBUM C NPUHSATHIM CHUTHAJIOM
CUHXPOHU3aLMU 72, U mepefaeT paauooKallMOHHble UMNyJbCchl 34 Ha monynsaTop 68 DVB-T2.
CpenctBo 26 BCTaBKH BCTaBJISIET PaANOJOKALIMOHHBIN UMIYJIbC B Kaipbl, HE BblAEIEHHBIE IS
CBSI3W, CUTHAJNA CBS3HM JUIsI (POPMHUPOBAHHUS YIOMSHYTOTO PaJHOJIOKAIIIOHHOTO CUTHama 28.
CpenctBo 66 pmns noOaBieHUs 3arojioBka J00aBISET COOTBETCTBYIOIIME 3aroJIOBKH K
PaaNONIOKALIMOHHOMY CHTHaNy 28, Kak OMHCAHO BbIIE. 3aTeM, PaaUOJOKAL[MOHHBIM CHUTHAJ
nepeaeTcsi, HanpyuMep, Ha YCHIIUTeNb (He MOKa3aH) A U3IydeHus nepenatunkamu 48a, 48b,
48c.

N300peTeHne He OrpaHMYMBAETCS TOJBKO ONMMCAHHBIMU BapUaHTAMH OCYINECTBJIEHUs. B
YaCTHOCTH, MOKHO HCIIOJIb30BaTh APYTUe TUIIBI CUTHAJIOB CBsi3U, oTiM4uHble OT DVB-T2, Takue
kak ATSC 3.0, mpu ycioBUH, 4TO OHH JAIOT BO3MOXHOCTb HUCIIONBb30BATh Kap, HE BBIIEICHHbIN
AJIS CBsI3U, TMOO TIOTOMY, YTO OH HHKOTJA HE BBIIENSAETCS, MO0 MOTOMY, YTO MOXKHO H3MEHHUTD
€ro BbIIEJICHWE, HE TOCTaBMB O]l YrPO3y HCXOAHYKO CBfI3b. 0OJiee KOHKPETHO, JIOOOH
HEBBIICJIEHHbII Kaap MOXeT ObITh HCHOJBb30BaH, €CiIM OOOpyIOBaHME IJIsl MpHEeMa CUTHaa
CBsI3U, JJI1 KOTOPOrO IpPEIHa3HA4YeH CUTHAJ CBSI3U, ONpEnesseT, YTO PaauoJOKaLlMOHHBIN Kajap
IJIs1 HETO He NPEIHAa3HA4YeH U He YUUTBIBAET €rO.

B cooTrBeTrcTBUM € KOHKPETHBIM BapUaHTOM OCYILIECTBJIEHUs HCIOJIb3YKOTCS CHUTHAJbI
CBs3H, cOOTBeTcTByoIMe craHnapty ATSC, B 4acTHOCTH, B COOTBETCTBHM C Bepcueil 3.0,
BBINMyIIEeHHOH B OKTs10pe 2017 roma. B 3TOoM ciyuae, kanpsl, He BbIIEIEHHBIE IS CBSI3U, CUTHAJIA
CBsI3H, SIBJIFOTCS Kanpamu, aHajoruunbivMu kaapam FEF (Future Extension Frame) mporokona
DVB-T2.

BbI00p HMCHIONB3yEeMBIX CHTHAJIOB CBSI3M M, CJIEAOBATENbHO, CBSI3AHHBIX IMEPEIATUHKOB,
BBINIOJIHAETCST B COOTBETCTBUM C  DPA3JIMYHBIMU  [MapaMeTpamH, HaIpuMep, OXBaTOM
KOHTPOJIUPYEMOW 30HBI. B 3TOM Clly4ae MNEpefaTYMKU CHUTHAJIOB CBsI3H, OXBAaTBIBAIOILME
MaKCHMaJIbHO BO3MOXKHYIO 30HY HAOJIOJEHHs, SIBJSIFOTCS NPEANIOYTHTEIbHBIMH, 3TH CUTHAJbBI
SBJISIFOTCSA, HANPUMEp, LIUPOKOBEINATENbHBIMA CUTHAJAMU PAguoO WIM TEJIEBU3UOHHOIO THIIA,

WIH CHUTHAJIbI CeTel MOOWJIbHOW TeNe(pOHHOW CBS3H, MPUYEM 5TO MPUMEpPHI CUTHAJIOB YiKe
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XOPOLIO PA3BUTHIX M OXBATHIBAIOIINX OOJBIINE TEPPUTOPHHL.

JInst  yBeIMYEHHs] MOLIHOCTH PAaJHUOJIOKALMOHHOIO CHUTHAJIA IIPU OJHOBPEMEHHOM
YJIYYIIEHUH €ro pasperiarineil crnocoOHOCTH oOHapyskeHus (WK "pa3peieHus Mo JajibHOCTH",
"range resolution"), aBTOpPBI MpPEANATAIOT BOCIOJIb30BATHCS MYJIBTUILIEKCHPOBAHUEM CHUTHAJIOB
CBSI3U, HAIPUMeEp TeX, KOTOpbIE MEpeNaroTcs B paMKax CiykObl mupokosemanus L{ugpposoro
Haszemuoro Tenesunenus, Digital Terrestrial Television (DTT), nanpumep, o crangapry DVB-
T.

UzBecTHbIM 00pa3oM, Kakabld LU(PPOBOH BUACOCUIHAI OT TEJEBH3HOHHOIO KaHaja
MOAETCSl ONEPATOPY MYJIBTUILUIEKCUPOBAHUS, KOTOPBIH OTBEYAaeT 32 KOMIIOHOBKY C3KaTbIX
MIOTOKOB HECKOJIbKMX KaHAJIOB B OAHOM M TOM K€ KaHajle, COOTBETCTBYIOLIEM AHANA30HY
4acToT, Al (POPMUPOBAHUS MYJBTHILIEKCA, HAIPUMEDP, B COOTBETCTBUU CO cTaHmaptom DVB-
T2. B Hacrosiiee BpeMst BO PpaHLuu CYLIECTBYET 1IeCTh "MyJbTUILIEKCOB" cTannapra DVB-T,
MO3BOJISIIOIINUX OJJHOBPEMEHHO MepeNaBaTh OKOJIO0 TPUALATH IPOrPaMM MIIU TEIEKAHAJIOB.

B coorBercTBMM C KOHKPETHBIM BAapUAaHTOM OCYILIECTBIEHHUs, PaTAHOJOKALMOHHBIN
curHan 28' sBisieTcss MyJbTUIJIEKCHBIM, Kak ompenefneHo Bbime. OH COAEp>KUT MHOXKECTBO
curnanos 10.0, 10.1, 10.2 cBsa3u. Kaxxablil U3 3TUX CUTHAJIOB NMEPENaeTCs WM NPUHUMAETCsS Ha
oTaenpbHON 4actore, oboznadaemoii f0, f1, f2, coorBercrBenno. Hanpumep, Tpu curnana 10.0,
10.1, 10.2, popMHUPYIOT MyJIBTUIUIEKC C TPEMSI TEJIEBU3HOHHBIMU KaHAJIAMHU. DTOT MYJIbTHILIEKC
NepeNaeTcst B TOM K€ KaHaJle epefaydn, KOTOPbIN BKJIIOYEH B 3aJaHHYIO MOJIOCY 4acToOT.

Ha ¢wur.7 cxemarnyHO moka3aHa BCTaBKa PaIUOJOKALIMOHHOTO HUMIyJibca 34 B TpU
curnana 10.0, 10.1, 10.2 cBsaA3u, NpegHA3sHAYEHHBIX [JI1 MYJIbTHUIUIEKCUPOBAHUS IEpen
U3JIy4€HHUEM, B COOTBETCTBUH C 3TUM APYTMM KOHKPETHBIM BAPUAHTOM OCYILECTBJICHHUS.

Kaxk omucano panee B cBsizu ¢ ¢ur.1, kaxapiii cursan 10.0, 10.1, 10.2 cBsi3u comepKut
Kazpel 12, BeIIeNeHHbIE U CBA3H, U KaAphl 14, He BbIIENEeHHbIE ISl CBSI3U. JTO MOAPa3yMeBaeT
BCTaBKY PaguOJOKALMOHHOIO UMIIyJIbCA B 3TH HEBBIACIEHHBIE Kaapbl 14.

B cooTBeTCTBUM C 3TUM KOHKPETHBIM BAPUAHTOM OCYIIECTBJICHMS], PaAUOIOKALIMOHHBIN
UMITyJIbC 34, KaK OMHMCAHO BBILIE, BCTABJISIETCS CUHXPOHHO B Kajphl 14, He BbIIEIEHHBIE IS
cBsizy, curdanos 10.0,10.1,10.2.

CuHXpOHHasi BCTaBKa O3HA4YaeT, YTO PaAUOJIOKALMOHHBI HMIYJIbC H3Iy4aeTcs B
COOTBETCTBHM C BpEeMEHHOW 0a30ii, oO0mel pana kaxgoro curHaina. HHade roBOpS,
PaTUOJIOKALIMOHHBIA HMITYJIbC MOXKET OBITh BCTABJIEH B MOMEHTBI BpeMeHH Tn, oOmme ams
kaxkaoro curHajga. Hampumep, ompenensiercs Tn=T0+n. AT, rme n obo3HadaeT HaTypajbHOE
YHCIO, KOTopoe MokeT Obith HyseMm, a AT obo3Hawsaer 3apaHee ONpPENENCHHbIH OMOPHBINA
BpeMeHHOH uHTepBaj. Takum 0Opa3oM, BCTaBKa PATUOJIOKAIMOHHOTO UMITYJIbCa 34 MOKET OBITh
BBINIOJIHEHA TOYHO TOJIBKO B 3apaHee ONPEAEICHHbIE MOMEHTHI Th.

OOBIUHO, PaAMOJIOKALIMOHHBIA MMITYJIbC 34 BCTaBysieTCsl B n-i curHan 10.n B MOMEHT
Bpemenu Tn=TO0+n.AT, B kazpe, He BbIIEJICHHOM AJs CBsi3u, Hanpumep, B kaape FEF 14 B
cily4ae, KOrja CUrHal COOTBeTCTByeT craHgapry DVB-T2. B cooTBeTcTBMH € IPUMEPOM,
NIOKa3aHHbIM Ha (Ur.7, paauoIOKallMOHHBI HMITYyJbC 34 BCTaBISIETCS IIOCNIEAOBATENBHO B

MoMmeHThl BpeMeHu TO=TO+0.AT, TI=TO+1.AT u T2=TO+2.AT, COOTBETCTBEHHO, B NEPBBII
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10.0, Bropoii 10.1 u Tpetuii 10.2 curnansl.

B nenom, gacrora fn n-ro curnama 10.n, B KOTOpPBIA pajivONIOKAIIMOHHBIN UMITYJIbC 34
BCTaBJIsieTCs, TakoBa, uyTo fn=f0+n.Af, rme n obo3Havyaer HaTypanbHOE uncio, a Af obo3Hauaer
OMNOPHBIN YaCTOTHBIM UHTEPBAJL.

B coortBercTBUM € mpuMEpOM, NOKa3aHHBIM Ha (Ur.7, COOTBETCTBYIOLIHE YaCTOTHI
currajos 10.0, 10.1, 10.2 takoBbl, uto fO=f0+0.Af, f1=f0-+1.Af u £2=f0+2 Af.

Taxkum 00pazom, paguoJOKALMOHHBIN UMIYJbC 34 BCTaBiseTcsl B Kax bl curHan 10.0,
10.1, 10.2 ¢ 3amaHHON 3aAep>KKOH, KOTOpash XapakTepHa IJisi PacCMaTPUBAEMOIr0 CHUTHala,
coorBercTBeHHO 0, AT, 2AT oTHOCHTEIBHO K 001mEeMy onopHoMy Bpemenu TO.

Kaxnpnii curnan 10.0, 10.1, 10.2 mpennasHaueH s nepenadu Ha 4actore f0, f1, 2,
COOTBETCTBEHHO. Bce 53THM TpuU CHrHaJa MyJIBTUIUIGKCUPYIOTCS Uit (OPMHUPOBAHHUS
MYJIbTUIUIEKCA, MpPEJHA3HAYEHHOro ISl MOCBUIKM MO OJHOMY M TOMYy K€ KaHaily. JTOT
MYJIBTHILIEKC (POPMHUPYET PAIUOIOKALMOHHBIN cUrHa 28'.

B 1menom, modydeHHbI TakuM OO0pa3oM pPaaMONOKALMOHHBIA cHrHan 28' sBisieTcs
COCTaBHBIM CHTHAJIOM, COAEpXKalIUM Ha0op W3 N PaJUOJIOKAIMOHHBIX  HMIIYJIbCOB,
pacrnpeneneHHblx BO BpemeHu no n curHanam ot 10.0 go 10.n-1 ¢ paznuyHbIMH 4acTOTaMU B
Ipezesax OJHOrO U TOrO K€ KaHaya Nepeaayn.

B xaxnoM 1ukie u3Iy4deHHs paAHOJOKALMOHHBIM curHan 28' paccMaTpuBaeTcCsl Kak
COCTABHOM MHOIOYAaCTOTHBIA CHUTHAJN, COAEPKALIUHA  MHOXECTBO  PagUOJIOKALIUOHHBIX
HMITYJIbCOB, KaKABIH U3 KOTOPBIX MEPEHOCUTCS Ha OTAENBHOMN YacToTe, COAep Kallelcs B MOIoce
IIPOIMYCKaHUs KaHaJla epeaayu.

DTOT KaHaN mepefadr MOXeT ObITh 3apaHee MAEHTH(PULUPOBAH MOCPENCTBOM YaCTOTHI
(fO; f1; f2) Hecymero kaHana, B KOTOPBIM NpEANONaraeTcss MU3ay4daTb pPagUOJOKALMOHHBIN
UMITYJIbC. DTa YacTOTa BCTABJIACTCS B KOMaHAy 58 mepenayuu, OMUCAHHYIO paHee.

Otcronia crnenyer, 4YTO COBOKYITHAsI MOIIHOCTb PaJUOJOKALIMOHHBIX HUMITYJIBCOB 3a LIUKJI
nepenayd TeM BbILIe, YeM OOJblle KOJMYECTBO CUTHAJIOB, MCIOJIB3YEMBIX IS H3JIy4EHHsI
PanUONOKALMOHHBIX HUMITYJIbCOB. JTO INMPEUMYINECTBEHHO MO3BOJSET YBEIUYUTh PACCTOSHUE
pacrpoCTpaHeHHsT U3Jy4aeMOro PaauOJIOKAIIMOHHOTO CHTHAJIA M, TAaKUM O0pa3oM, YBEJTUYUTHb
JAJIBbHOCTh IEHCTBUS PaguoIOKaTOpa.

Eme onHO mpeuMyInecTBo, MPeNOCTaBs€MOE TAaKUM COCTaBHBIM PagUOJOKALMOHHBIM
CUTHAJIOM, COCTOUT B TOM, 4YTO OH IIO3BOJIA€T 3HAUYMUTENIbHO TIOBBICUTH pPa3peLIaroLIyIO
CHOCOOHOCTh  PATMOJIOKAIIMOHHOTO OOHApy)KEHUS 1O CPaBHEHHIO CO Cly4aeM, Koraa
PanHMOOKALIMOHHBIN UMITYJIbC BCTABIIAETCS B OJJHOYACTOTHBII CUTHAIL

B cnydae ucCnonp30oBaHMS OJHOYACTOTHOTO CHTHAJAa pas3periaroiias CrocoOHOCTH
panuonokaropa Rs 3aBUCUT OT AMUTENBHOCTH T PAAMOJIOKALIMOHHOIO UMITYJIbCa B COOTBETCTBUU
co caenyromeir popmyioit: Rs=c*1/2, roe ¢ 0bo3HaUaeT CKOPOCTh CBETa B BaKyyMe PaBHYIO
3.10° m/c. B 5TOM Cltydae [Ist [OBBILIEHHS paspelaroieii CriocoBHOCTH TPebyeTcst yMeHbIICHHE
JJIUTENbHOCTU PAANOJOKALIMOHHBIX UMITYJIbCOB.

B cnydae mcnosnp30BaHMS COCTABHOIO CHTHajla B COOTBETCTBHM C M300peTEHHEM, Kak

OMHUCAHO BBILIE, pa3peuaronas CrnocoOHOCTh craHoBUTCS: Rs=c/(2.n.Af), rne n obo3nauaer
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KOJINYECTBO CUTHAJIOB OMPEAETICHHON YacTOThI, B KOTOPbIe ObUT BCTABJIEH PagHOJIOKALMOHHBIN
umnynsc 34. B 3TOM cnydae paspemeHue Oosiee HE 3aBHUCHT OT JUIUTENBHOCTH T
PaaMONIOKALIMOHHBIX MMITYJIbCOB, & 3aBHCUT OT YMCJA HUCIOJIb3YEMbIX CUTHAJOB (T. €. OT 4HCia
YaCTOTHBIX KOMITOHEHTOB, COCTAaBJISIOIIMX COCTABHOW CHMTHaj) W OT 4acToTHOro mara Af,
3a/1aBa€MOr0 MEXIy ABYMs IOCJIEIOBATENbHBIMU YacTOTaMU. TakuM o0pa3oM, paspelraroinas
CIIOCOOHOCTh MOJKET OBITh 3HAUUTEIBHO YJy4YLIEHA 3a CYET YBEJIMUYEHHs 4YHCia KAHAJIOB, B
KOTOpbIE BCTABJISETCS PAAUOIOKALMOHHBIA HMITYJIbC, W/MIM IOCPEACTBOM YBEIHYEHUS
YaCTOTHOTIO LIara.

Hanpumep, paccmartpuBas UMITYJIbCBl AJIMTENBHOCTBIO, PaBHOW 1 MKC, paspelieHue
paauosokaropa coctasisier 150 M B ciyuae, KOraa paauoJIOKalMOHHbIA UMIYJIbC BCTaBJIISIETCS
Ha OHXHOM wacrore (T.e. B OJHOYACTOTHBIH CHTHAJ), TOrAAa Kak »JTO pa3pelieHue
MPEUMYLIECTBEHHO YMEHbLIaeTcss 10 4,6 M B Cllydae CHUrHajla, COCTOSLIEro M3 4 4acCTOTHBIX
COCTABJISIFOINNX, T.€. N=4.

Takum o0pazom, 3TOT BapUaHT OCYILIECTBICHHS HMEET IJIABHOE IPEHMYIIECTBO B
CYLIECTBEHHOM YJIYUIIEHHH Pa3peIleHus paAnoIoKaTopa (T.e. MUHUMH3UpyeTCs mapameTp Rs) B
OoOMeH Ha OrpaHHYEHHE MOLTHOCTH UMITYJIbca U OoJiee [UIUTENbHOE BpeMst OOpaOOTKH.

Kak TONBKO panuONOKalMOHHBIA UMMYJAbC 34 BCTABJIEH B KaApbl, HE BBIACJICHHBIE IS
cBaA3W, pasmuuHbix curHanos 10.0, 10.1, 10.2, nocienHue MyJbTUIIIEKCUPYIOTCS AJIA
(dbopMHupOBaHUS PAIHOIOKALMOHHOTO CUTHANA 28' epes ero N3y4eHneM.

B sTOM npumepe curHasbl MyJbTUIIIEKCUPYIOTCS B COOTBETCTBUU CO cTanaaprom DVB-
T2, nampumep, nepematruukom DVB-T2, copepkamuMm CpeacTtsa MyJbTHIUIEKCUPOBAHUS,
cootBercTBytole crangapty DVB-T2. BooOme rosopsi, MoOeT paccMaTpuUBaThCs JHOOOM
APYrofl M3BECTHBIH METON MYJbTHUILNIEKCHPOBAHMS, KOTOPBI IO3BOJAET KOMOWHHMPOBATb
pa3IUYHbIE CUTHAJIBI, COAEpIKAIIUE PAAUOJIOKALUOHHBIE UMITYJIbChl, B KOHTEKCTE HACTOSILIErO
M300peTeHNsI U B 3aBUCUIMOCTH OT HUCIIOJIb3yEMOI'0 CTaHAApTA.

Ilepen MyJbTUIUIEKCUPOBAHHEM, BCE WJIM YaCThb CHTHAJIOB CBSI3H, B KOTOpbIE ObLI
BCTABJIEH PATUOJOKALMOHHBIH HMMIYJbC 34, MOTYT OBbITh YCHJIEHBI C TIOMOLIBIO KacKaja
ycuneHus A, kak nokazaHo Ha @ur.7. Hanpumep, kackaja yCUJIEHUS COAEPIKUT MHOKECTBO
PaanoOYacCTOTHBIX YCUIIUTENEN.

CornacoBaHHOe  HM3Jy4YeHHE  PAAMOJNIOKALMOHHBIX  HMMIYJIbCOB  C  3aJaHHOMU
nocienosatenbHOCTEI0O Tn=TO+nAT u Ha 3apaHee ompeneneHHbIx yactorax fn=f0+nAf, kak
OMHCAHO BBILIE, B COOTBETCTBHH C OOHUM OOBEKTOM H300PETEHHs, MO3BOJSET YIYYLIUTh
pa3peIIarIy0 CroCOOHOCTh U (PYHKLUMIO HEOIHO3HAYHOCTH pPAgHOJIOKATOpa, TNpHYEM n
o0O3Ha4aeT I1eyioe YHUCiIo. ITO OCOOEHHO mojie3HO aiisi 3(P(PEeKTUBHOTO pa3aeNieHus] ONM3KUX
LeJIel WU AU Pa3IM4eHUs LEeIU U [TOMEX, BBI3BAHHBIX OTPAKEHUEM PAUOJIOKALMOHHBIX BOJH
OT 3eMJIM WJIM TIPETSITCTBUH (Hanpumep, penbeda Hiu 31aHuil).

B cootBercTBUM C aNbTEpPHATHBHBIM BAaPUAHTOM OCYLIECTBJICHUS, HE ITOKA3aHHBIM,
PaauOJIOKALIMOHHBIM UMIYJIbC 34 BCTaBISAETCA B TOT K€ ONOPHBIM MOMEHT Tm B Kaap, He
BbIIEJICHHBIN U CBSI3M, BCEX WJM YacTU CUTHAJOB CBSI3U. OJTOT BapUAHT OCYILECTBJICHMUS

MOKHO paCcCMAaTpPUBATD KakK YaCTHBIN CJ'Iy"Iaﬁ BapuaHTa OCYIECTBJICHUA, OITMCAHHOI'O BBILIC, TAC
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3aaepxkka AT pasna Hymo. Hanpumep, Tn=T0+n. AT ¢ AT=0. B 3TOM ciiy4ae MOKHO BCTaBUTh B
TOT e MOMeHT TO paguoIOKallMOHHBIM UMIIYJIbC B KAAPbI, HE BbIACIEHHBIE IS CBSI3U, PA3HBIX
CUTHAJIOB. DTy ONEPALMI0 MOXHO MOBTOPSITH U€pe3 paBHbIE NPOMEKYTKH BPEMEHHU, HapUMeEp,
Tm=m.TO, rae m - HeHyJ€BOE HATYPaTbHOE YUCJIO.

OTOT BapHaHT OCYILECTBJIEHUS MPEUMYIIECTBEHHO MO3BOJIIET MAaKCUMH3UPOBATh
MOILHOCTb PAAUOJOKALMOHHOIO CUTHAjIa 32 CUET OAHOBPEMEHHOI'O M3JIy4YE€HUs OJHOTO U TOrO
K€ UMITyJIbCa HAa Pa3HbIX 4acTOTax (T.e., B Pa3HbIX CHTHAJAX Ha Pa3HBbIX YaCTOTaxX B Mpeaesax
OJTHOTO KaHasa). DTO YBEJINYUBAET NaJIbHOCTh NEHCTBUS PaJUOIOKATOPa.

[Tpu mpueme cucreMa paguoOJOKALMOHHOTO OOHAPYIKEHUs, OMUCAHHAS BbIIIE B CBSI3U C
¢wur.S, ocTaercs JENCTBYIOLIEH, HO JONOJIHUTETIbHO COZIEPKUT CPEACTBO
IeMyJIbTUIUIEKCUPOBaHUsT  (HE  TOKAa3aHO) Uil JIeMYJIbTUIUIEKCHPOBAHUS  COCTAaBHOTO
pPanMONIOKALIMOHHOIO curHana 28', MpUHATOTO Ha BBIXOJE YIOMSHYTOIO MO MEHbLIeH Mepe
onHoro npuemHuka 50. CpencTtBo AeMyJbTUIIEKCUPOBAHUS BBIIOJHEHO C BO3MOXKHOCTBIO
JAeMYJbTUILIEKCUPOBAHUsI PUHATOIO COCTABHOI'O PAHOJIOKALMOHHOIO CUTHAJa BO MHOXKECTBO
CUTHAJIOB CBSI3M, W3 KOTOPBIX PaJAMOJOKALMOHHBIN HMMYJIbC 34 H3BIEKAETCS YHIOMSHYTBHIM
CPEACTBOM 56 M3BJIEYEHHUs. JTO CPENCTBO NEMYJIBTUIIEKCHPOBAHUS MOXET OBITh BKJIFOYEHO B
nerekTop, coorBercTByOmui cranaapty DVB-T2 wmmu ATSC 3.0, wim mobOomy apyromy

AHAJIOTUYHOMY CTaHAAPTY.
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®OPMYVYJIA H30BPETEHUA

1. Criocob renepupoBaHus pagroIOKAIIHOHHOTO curHajia (28; 28'), oTnnyaromuiics Tem,
YTO OH COAEPIKUT CIEAYIOIINE 3Talbl:

- stan (18) monydenuss mo meHblieil Mepe omHoro curHaia (10) cBsi3u, comepskaero
kazapsl (12), BeigeneHHble Ui CBSA3U, U Kaapbl (14), He BbIAEIEHHbIE IS CBS3H,

- oTan (20) BCTaBKH paAMOJIOKALIMOHHOTO UMITyJibca (34) Mo MeHbIneil Mepe B OJUH Kap
(14), He BBIIETCHHBIN AJIS1 CBSI3H, YIIOMSIHYTOTO 1O MeHbIIeH Mepe ogHoro curHana (10) cBsi3y,
Ha3bIBAEMbIi  PAJAUOJIOKAIIMOHHBIM  KaJpoM, s (opMHPOBAaHUST  YIIOMSIHYTOT'O
pPanMOIOKALIMOHHOTO curHaja (28; 28').

2. Cnoco® reHepupOBaHUS PAAHOJIOKALIMOHHOTO CUTHAJA MO I.1, OTIMYAIOIIUICS TeM,
yro OH cogepxut stan (60) momyueHus: KoMaHAbl (58) W3NYy4YEeHUS PATHOJIIOKALMOHHOTO
UMIYJIbCA, KOTOpast 00yCJIOBINBAET YIOMSHYTHIN 3Tar (20) BCTaBKH.

3. Cnoco0 reHeprpOBaHUS PAAUOJIOKALIIOHHOTO CHUTHAJA TIO I1.2, OTJIMYAIOIIUICS TeM,
YTO YIOMsIHyTast KoMaHzaa (58) u3nydeHus paaroIOKaMOHHOTO UMITYJIbCA COAEPIKHUT ONNHY HITH
HECKOJIBKO U3 CJIIEAVIOIINX XapaKTePUCTHK PAAHOJIOKAIIIOHHOTO UMITyJibca (34):

- (hopma paaHOIOKAIIMOHHOTO UMITYJIbCA (34),

- BO3HUKHOBEHHUE 1 NMEPUOTUYHOCTD PAAHOIOKALMOHHOTO UMIyJibca (34),

- IUTATEJIBHOCTh PAIUOJIOKAIMOHHOTO UMITYJibca (34),

- MOIIHOCTh PAANOJIOKAIIIOHHOTO UMITYJIbca (34),

- JUTTENIbHOCTBD T1ay3bl OCTIE PAJUOIOKALIMOHHOTO UMIyIbea (34).

4. Crioco®d reHepupOBaHUS PAAMOJIOKALMOHHOTO CHUTHANA IO OJHOMY w3 mi.l-3,
OTJIMYAIOIIUNCS T€M, UYTO OH COAEePKUT 3Tan (64) nodasnenus 3aronoska (P1) no meHbIneit mepe
B OJIMH PAJUOJIOKALMOHHBIN KaJp paAHOIOKalMOHHOroO curHana (28; 28'), npuuem yrnomsiHyThIi
3aroJIOBOK COAEPKHUT HHPOPMALIUIO O MPUPOIE PATUOIOKALIMOHHOTO UMIyJibca (34).

5. Cnoco® reHepuUpOBaHUS PAIUOJOKALIMOHHOTO CHUTHAJlAa TO OxHOMYy wu3 mim.l-4,
OTJIMYAIOIIUNACS TeM, YTO YIOMSIHYTBIH MO MeHblued Mepe oxuH curhai (10; 10.0, 10.1, 10.2)
CBSI3W, TOJNyYeHHbIH Ha yrnoMmssHyToM oJtane (18) monydeHus, SBISETCS CUTHAIOM C
UCTIOJIB30BAHUEM MPOTOKOJIA CBs3H 1O ctanaapty DVB-T2, u kaapei (14), He BblIEICHHbIEC IS
CBSI3H, YIIOMSIHYTOTO MO MeHbInel Mepe oxnoro curHana (10; 10.0, 10.1, 10.2) cBsi3u, SIBISIOTCS
kanpamu tuna Future Extension Frame, onpeneneHHbIMU B yTOMSIHYTOM CTaHAapTe.

6. Crnoco® TreHepHpOBaHHUS PANUOJIOKANMOHHOTO CHUTHAJNA MO OJHOMY w3 mm.l-4,
OTJIMYAIOIIUNACS TEM, YTO YIOMSIHYTBIH MO MeHbluel Mepe oxuH curnai (10; 10.0, 10.1, 10.2)
CBSI3W, TOJNyYeHHBIH Ha yrnomsiHyToM odtane (18) monyueHus, SBISETCS CHUTHAIOM C
HCIOJIb30BaHUEM NMPOTOKOa cBsA3u no cranaapry ATSC 3.0.

7. Cnoco® reHepupoBaHHsS PAAMOJIOKAIMOHHOIO CHTHaja MO OAHOMY U3 mi.l-6,
OTJIMYAIOIIUNACS TEM, YTO PAJUOJOKALMOHHBIM MMIYJbC (34) BCTaBleH MO MEHbIIEH Mepe B
OIUH paaunojokannoHHb kaap (14) muoskectsa curHanos (10.0, 10.1, 10.2) cBsi3u, KaKABIA U3
KOTOPBIX MPEAHA3HAYEH JJIS Iepenadn Ha oTnenbHoi yacrore (0, {1, £2).

8. Cnocob no nm.3 u 7, OTIHUYAOLINICS TeM, YTO yIIOMsIHyTast KomMaHzaa (58) u3nyueHus

PaIMOIOKALIMOHHOTO MMITYJIbCAa JIOTIOJNIHUTENBHO copepkuT dactoty (f0; fl; f2), ma xoropoi
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YIOMSIHYTBIN 110 MEHBLIEH Mepe OANH CUTHAJ CBA3HU MpPEAHAa3HAUEH AJI U3TyUYeHHsI.

9. Cnoco0 reHepHpOBaHUS PAAUOJIOKALIMOHHOTO CHUTHAJNA 1O I1.8, OTINYAIOIIUICS TeM,
4T0 roce 3tana (20) BCTaBKH pajiMOIOKAlIMOHHOTO UMITyJibca (24), MHOXecTBO curHaios (10.0,
10.1, 10.2) cBA3M MyJIBTUILIEKCUPYIOTCA AJs1 POPMHUPOBAHUS YIIOMSIHYTOT'O PAAHOIOKALHOHHOTO
curxana (28").

10. Cnoco0® reHepupoBaHUsl PAJAMOJOKALMOHHOTO CHUTHaJla MO Jrobomy u3 mm.7-9,
OTJIMYAIOIIUNACS TEM, YTO YIOMSHYTBHIA PaAHONOKALMOHHBIA UMITYJbC (24) BCTaBISIeTCS IS
Ka)JTOTO CHTHaJIa U3 YIOMSHYTOro MHOXxecTBa curHajos (10.0, 10.1, 10.2) cBsi3u ¢ 3aaepKKOH,
xapakrepHoit 1 kaxnoro curnana (0.AT; 1.AT, 2.AT).

11. Cnioco® reHepupoBaHUs PaaHOIOKALMOHHOTO CUrHaia 1o 1. 10, OTJIHMYaro LUICS TeM,
YTO PaJAHMOJIOKALIMOHHBIA UMIyJbC (24) BcTaBisiercst ans naHHoro curHana (10.n) cBs3u B
momeHT BpeMeHn Tn=TO0+n AT, rme AT oOo3Hauaer omopHBIH UHTEpBaN BpemeHH u TO
o0o3HauaeT o0Imuii OropHBI MOMeHT BpeMeHU (T0) J1st yHOMSIHYTOTO MHOKECTBA CUTHAJIOB.

12. Criocob reHepupoBaHUsl paAMOIOKALMOHHOTO CUTHAA 10 1. 11, OTIHYAroIUACs TeMm,
YTO OMOpPHBbIN HHTepBai BpemeHU AT paBeH HyIIO.

13. Cnoco® reHepupOBaHUS PATUOJIOKAIMOHHOTO CUTHANA MO Jirodomy w3 mm.7-12,
OTJIMYAIOIIUNACS TeM, YTO PAAMOJOKAIMOHHBIA UMMYJbC (24) BCTABJIEH JJISI KAXKIOTO CHTHAjA
(10.n), mpeprasHaueHHOTO AJisi U3ny4deHus: Ha dyacrtote fn=f0+Af, roe Af obo3HauaeT omopHbIH
YaCTOTHBIM WHTEpPBAJI, M N O0O3HA4YaeT HATYPaJbHOE YHCIO, CBA3aHHOE C YIOMSHYTHIM
CUTHAJIOM.

14. Cniocob pannonokaiMoOHHOTO OOHAPYKEHUS, OTIINYAIOLINICA TEM, YTO OH CONEPIKUT:

- otan (38) reHepUpOBaHMS PATUOJIOKALIMOHHOTO curHajia (28; 28') B COOTBETCTBUH CO
criocoboM (16) renepupoBanus no ogHomy u3 mi. 1-10,

- otan (40) uznyyeHust yOMsIHyTOTO CIr€HEPUPOBAHHOIO PaJMOJIOKALIMOHHOTO CUTHania
(28; 28),

- 3Tan (42) npuemMa U3y4eHHOTO PaMOJIOKAIMOHHOTO curHana (28; 28'),

- ortan (44) BbIOeNeHUs PAAMOJNIOKAIIMOHHOTO wuMmysbca (34) W3 IPUHSITOrO
PanMOIOKALIMOHHOTO curHaja (28; 28').

15. YeTpoicTBO A reHepupOBaHus PaANOJOKALMOHHOIO CUTHANA, OTJINYAIOLIEeeCs TEM,
YTO OHO COIEPIKUT:

- cpenctBo (24) nis mony4deHus Mo MeHblnei Mepe onHoro curHaia (10, 10.0, 10.1, 10.2)
CBsI3H, conepskamiero kanapsl (12), BbimeneHHbie Ay CBs3H, W Kaapsl (14), He BbIIENEHHBIE IS
CBSI3H,

- cpencTBo (26) s BCTaBKU PAAUOJIOKALMOHHOIO UMMybca (34) mo MeHbIneH mMepe B
onuH kanp (14), He BbIOENEHHBIN IS CBSI3H, YIIOMSIHYTOIO IO MEHbIIEH Mepe OTHOrO CUrHajia
CBSI3Y, HA3bIBAEMBIH pPAAMOJIIOKALMOHHBIM KagpoMm, sl  (OPMHUPOBAHHUS  YIIOMSIHYTOT'O
pPaIHOIOKALIMOHHOTO curHaja (28; 28').

16. VYcrpolicTBO 18 TeHEPUPOBAHMs PAOUOJOKALMOHHOIO CuUrHajga mno 1.l5,
OTJIMYAIOLEeCs] TE€M, YTO OHO JOIOJHUTENBHO COAEPKUT CPEACTBO MYyJbTHUIUIEKCUPOBAHUS,

BBITTOJTHEHHOE C BO3MOKHOCTBIO MYJIBTUIIJICKCUPOBAHHA MHOKECTBA CUTHAJIOB CBsI3H, B KOTOPBIC
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OBUT BCTABIIEH PAAHOIOKALMOHHBIA UMITYJIEC C TIOMOLIBIO YIIOMSIHYTOI'O CPECTBA JIJIsl BCTABKH,
111 GOPMHUPOBAHUS PAAHOIOKALIIOHHOTO cUrHana (28").

17. Cucrema paguoOJOKALIMOHHOTO OOHApYXKEHMs, OTIMYAIOINAsACSd TEeM, 4YTO OHa
COZIEPKUT:

- 10 MEHblIeH Mepe OJHO YCTPOHCTBO (22) njs reHepupOBaHUS PAAHOIOKALMOHHOIO
curHana 1o 1. 15 unu 16,

- IO MEHbLIeH Mepe ofauH nepenatuuk (48a, 48b, 48¢), BBIMOIHEHHBIH ¢ BO3MOKHOCTBIO
U3JIyYEHUS] YIOMSHYTOTO paJHMOJIOKAIlIMOHHOTO curHaiga (28; 28'), creHepupoBaHHOTO
YCTPOWCTBOM JIJIsl TEHEPUPOBAHHS PAIUOJIOKALIMOHHOTO CUTHAJIA,

- 0 MeHbluell Mepe onuH npueMHUK (50), BBINOJHEHHBIH C BO3MOJKHOCTBIO INpHEMa
YIOMSTHYTOT'O PaIHOJIOKALIMOHHOTO cUTHaja (28; 28'), ncnyckaeMoro nepenaTamukom,

cpenctBo  (56) s W3BJICYEHHMs ~ PAJMONIOKAIIMOHHOrO ummyinbca (34) w3
PaTUOSIOKALIMOHHOTO cuTHaNa (28; 28'), mMpUHATOr0 MPUEMHUKOM.

18 . Cucrema no .17, oTnMyaromascst TeM, 4TO OHa TOMOJIHUTEJIbHO COIEPIKUT CPEICTBO
IEeMYJIbTUTUIEKCUPOBAHMS ISl JEMYJIbTUIUIEKCUPOBAHHS  YIIOMSIHYTOTO  PaAHOJIOKALHOHHOTO
curHana (28'), MpUHATOro Ha BBIXOJE YIIOMSIHYTOIO 1O MEeHbIIEH Mepe ogHoro npueMHuka (50),
BO MHOKECTBO CHUTHAJIOB CBSI3M, M3 KOTOPBIX PAAUOJOKALMOHHBIA MUMIYJbC (34) H3BIEKAETCS
YIIOMSTHYTBIM CPEACTBOM (56) U3BIIEUEHUSI.

ITo noBepennocTn
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