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HAUWOHANBHBIW CTAHOAPT POCCUMWUCKOW GEONEPALUMM

AYOWOBHW3IYANBHAA HHTROPMALWMOHHAR CHCTEMA PEANBHOMD BPEMEHK (PABHC)

Mpouscckl HOPMAPOBIHWA KAOPOROH CTRYETYDLL, HAHANLHOTD KOAWPOBAHKA W MOOYNALKK
ANA CUCTEMEsl LHUhpoBoro HAIBMHOMD YaKoNonocHora pagvonewanwa B OBY auanazoxe

TexHAdYaCcKHe YCNOBKWA

Realtime sudiovisual information system (RAVIS). Framing structure, channel coding and modulation for degital femestral
narowband broadeasting system for WVHF band. Specificallons

fara eeepesna — 201 2—00—01

1 OBnacTb NnpUMeHeHWA

HacTOAWMIA CTAMZART LACNpOCTRaHASTCA Ha CUCTeMy nepenadu PABWMC gne yudpoROro HaIgMHoro
YANCNONGCHOrD Beladds B OBY guanazone 4actoT. CucTema PABMC nossonset oCyWecTENATE MHDopMagm-
OHHOE 3BYKOBOE CTEDE0BRILAHKE K BHAS0BESIAHNME KAK B CNYYas CTAUWOHADHITD NPUMEeMa, TaK X NPK pacnono-
HEHHM NPHEMHMES B OBEYILEMCA TPAHCNODTE B MODOOCKHMY YCNoOBMSR © NNOTHOH  33CTROAKCEH,
MHOTOMYHEBCCTER M OTCYTCTEHEM NEAMOHA BHOMMOCTA AHTEHHL NEDEIATYHER, 8 TAKKE B DaR0HAX 0O CIOHH M
penbedonM, 8 ropHOR MECTHOCTIH K MNYCTLIE NECHBX MaccHeax. JadHan cuoTema momeT DulTe Henoneaceasa
BELWATENAMK, CUNOBLIMIA BEL0MCTEAMK, BAHKOBCKEME CTDYETY DaMH, OPraHMIaLHAMK FopOLCKOND M MENaYM0-
podHero Tpadcnopra. Cuctesa PABWMC ofecneduweacT nepegady Ludhposors MHODMaUKoHHOrD NoTORS B
YIEDNONOCHoM Kasane o wupasoi nenoce 100; 200 wnn 250 kM.

HacToAWMA CTaHapT YeTAHABNKWBaET.

= QCHOBHBIE MPHHLLANBL NOCTRORHHA CHCTEMBI BNA WAQPOBOIG HAIEMHOID YIKONOMOCHOMD BELLAHKA,

= NPOWECCE (PODMWPOEAHHA KagpoBch CTRYKTY PR, METOO0E KaHANEHOMD KOQUPOBAHKA, MY NLTHIEKCKU-
POBAHKA M MOOYNALAK CHCTEMBI .

2 TepMHHEI M ONpegeneHHA

B HacToAwWEM CTaHLApTe NPMMEHEHE! CNEQYIoWWE TEDMUHEl C COOTEETCTEYVHIWMMI ONpedeneHinamMiA.

2.1 BNok BpeMeHHOro Nepememerna (time interleaving block): MHOMECTEO AYEEE, B KOTOPLIX BbINGA-
HRETCHR BREMEHHOE NeDEMERERNE,

2.2 BNoK NoMexolawkuerHeix AanHisix (FEC block): Mucxectao wa N adeex OFDM, nepegai-
WKE Boa BH T OOHOMD MW HECKONEEMK NOMEX0IAWMLLEH HEIX K3 8008 QaHHBE,

2.3 3AWMTHBLIA HHTepEan (guard interval). BpemMeHdHon HHTEeDpRan, BEOOHMBIR MEy OBYRA NOCnego-
pateneHeEMe OF DM-cumecnamn, npegHaHadseH sl 0NA 3aWMTel NONEIH0NE YaCTH CHIHANa OT WCKIMEHKA,
CEAIAHHEX C 2PHDHEIM MEOTONYYEBEEM DACTPOCTDAHEHAEM.

2.4 ganp OFDM [(OFDM frame). CopokynHocTe chmecnoe OFDM, ¢ Havana kagpa BoassoXHD QEKCON-
POBEHWE NEDEJaBABMELR GAHHLIX.

2.5 kagp naWMeix {data frame) Muoowecteo ua K, BT, DopMmupywes BX00 O0HOMD NPOUSCCE
KAHANEHOMD KOGUPOBRaHMA (KogupoBanse BYX u LDPC).

2.6 nuk-hakTop curdana (PAPE, peak-lo-average power ratio). OTHOLWEHWE NAKOBON AMNNMTY Ok ClAr-
HAMA K 8rd COeaHeKEAA PaTHYHOMY JHAYE KK,

2.7 cvmpon OFDM (OFDM symbol): Curuan AnTeNsHoCTer T, BRNIKHAWHWH & Co6R BLe KTHBHLE
HECYLLHE, MOOYMDOBAHKENE COOTREETCTBYRILMMI JHAYEHWAMK, 3 TAKKE JIAWMTHLIR KHTEpBADN.

2.8 cuHxpobaiT (sync byte) BanT co anavenruem 47 B WECTHAOLATELWMYHON CHUCTEME CUMCIEHMA.
HMenoneayeTch AnA ongeaeneHis Ha4ana TRaHcnopTHOMo NakeTa.

ManaHue cipdUManbHoe
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2.8 TpancnopTHek naket MPEG-2 (MPEG-2 trangport packet). MNocnegoeatensHocTe ma 188 6, v ko-
TOPON NEPERIA BaAT ABMSETCA CHHXpOGanToM [1].

210 yHMBEpCANLHAA HHKANCYNALKA NoToKa (generic stream encapsulation): MNMpoTokon MHEaNCyna-
LI NAKBTHEE JaHHEE [2].

211 puerka OFDM (OFDM cell): 3uaseHqe. Mogynupyiowes ondy Hecywlyss OFDM Ha npoTameHiaU
ogHore cimacna OFDM, Hanpruep, 0oHa ToUka co3BeagWa.

212 Averka ganHbiX (data cell): Aqerka OFDM, e aansiowanca NANOTHOR KN W A4efKod NapaMeTpos
nepeaaqu cHriHana.

3 O6o3HaYeHWA M COKPALLEHMA

B HACTOALLEM CTAHOARTE NPUMEHEH L CIEAYHLLME 050IHAYEHWA i COKPALLIEHIAA

|_xJ — OEpPYINeHUe B CTOROHY MUHYC BECKOHeYHOCTH. OEPYINeHMe B CTODOHY MEHLLLErD Wenong
qucna, |_.1'J X

AF — Nonoca paguoKaKana;

A — kogosoe cnoeo LOPC;

¥ — BUTH Kogosoro cnosa LOPC,

oo — 4Hcne BUTOR HA CHMBOIN CO3BEA0MA;

16-CAM — 16-NOIMLMOHHAA MOgYNALKS Chibd;

G4-0AM —= B4-NOIMUMOHHAA Mogynauxs Ak

b”- — BhI¥OOHBIE GUThI C HHOSKCOM | NOANOTORA @, NOCTYNAKWWE & 186y NLTHINekcopa BUTon Ha
NoanoToKK,

clx) — MONWUHCoM K040Bo0ro cnoea koga BHX;

(= — Homep cTonGua BUTOBOro Nepe e TENA,

[ — HOMER cTeNGUS BReMEHHOND NEDE MaRTENA,

— AHAYEHWE AYEHKA ONA HeCyLWEA & cHMBONa [ Kkagpa m,

alx) — OCTATOKOT Jene s M x) Ha 9lx) Npd KoJuposakue BYx;

d, — NpoEepoYHEE BUTel koga BHX;

x F— — MAKCUMANEHOE DONYCTUMOE YHMCID 80UHHYHEE INeMEHTOR B CTRPOKE MATEWUE M Kogepa
LOPC;

d. — BRIXOO NepeMexuTens auees 0na Avedkn g BMNO r;

diw — ONepartop USNOYWCNeHHors  JeneHdA, onpefensHHLid cneqyiowue obpaaom: xdivy =
= | xfy |

f. - uJ'HTpaanHaﬂ yacroTa PY curHana;

i) — MOpOWOAKWHA NonKHoM koga BUX;

ay{x), go(x], ... = NPAMHTHUBHEE NONWHOME, HE0BX0OMMEIE ONA NONYHEHUA NOPONKOAMLLENG NONMHOME KO0
BYX;

9 ; — AUEAKM DaHHE HA BXOOE NeeMesnTens A4aak,

H — MaTpHua OnA pacuyeTa NpoRepodHel SuToe koga LDPC,

h; J — ANEMEHTE MaTpuyk A eogepa LDPC;

[ — BRINOOHOE KOOOBOE CROoBO Kogena BHYX, coctoAwes wa M, ., BuTtos,

.ij- — BUTH K0AoBRors Cnosa koga BYX, dhopuupysowpe kHDopmaguonise GuTe koga LOPC;

I x) — MHHAMEA H3CTh KOMMNEKCHOMD YKMena X

j .

k — MHOEKT Hecywer OFDM,

k' — MHOEKC HECYLUER OTHOCHTENEHO LEHTRaNsHOM YacTO e,

Kyoh — wuCcho GUToR HekogWpoBaHHOrS Bnoka koga BYX;

Kri — YHCNO MHEPOPMALMOHHBIX HECYLLMK NorMdackora kasana i (KOC, HCK, HKD):

KHFC — YWCa BUToR HeRDgupoBaKHOrD Broka koga LDPC,

Ko — MHOEEC NOCNenHER SKTHEHON HECYLLEA [C MaKCHMaANLHOR YacTOTOR ),

B in — WHOEEC NEPE0H AKTUEBHON HECYLLEA [T MUHKMANLHOR YACTOTOMR ),
K, = NapamMeTp 8 Gy HKLHK NePECTAHOENA MEQEMENKMTENA A4eaE,
LI — uncno Hecywmux OF DM,
— WHpeEs cumeona OFDM B kanpe;
L — yueno cimeonon a gagpe OFDM,
Lig — DYHELMA NEpECTAHOBKW NepeMEsnTenA Aveer ana r-ro BN e BEN,
L — WHPOPMALKOHHOE COOBLWEHWE K3 K BUTOR, NOCTYNAIWEES Ha kogep BHX,
2
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— YWECNO NpoBEpOYHLIX BrToR Koga LOPC,

mmp: — wHOeks kagpa OFDM,

m, — DWTwl cooblweHns Ha Bxoge kogepa BHYX;

mix) — NoMNAHoM CooBWEHWA Ha BXOoAE Kogepa BYX;

mod — ONEpaTop BIATHA NS MOLYM0, ONpefeneHH IR CNeayiowdm obpaaos: xmod y = X = LnyJ,

MPEG Surround — cTadgapT KoMNPEcCHi MHEOMOEaHANBHBIX IBYKOBLIX CHIHANDE,

n; — YHCNO CTONBUCE MaTpuue A koga LOPC, cogepmaye [ egmHRL;
M — none sarcnoeka K, copepeawes Nopagroasid Hoseg KO,
M — Yucno BUToR B GNoKe. HoOUPoBaHMOM KogoM BHX
; — ydcno cTonfuo BUTOROMD NeREsMEHHMTENR]
M ie — yucno Aqear OFDM wa BN,

el — Ydcno BUTos BNoka, KoaMpoBRaHRoro kogom LOPC,
M — YHCND CTPOK GUTOBOMD NeDeMERHTENA,

1 R — YUCNO NOGNOTOKDE, MEHEe PADYEMEX 08 MyNsTANNEKCOPOK GUTOR Ha NOONOToEM,
Ny prmt — ONHTENLHOCTE NONesHOA 4acTH cumeona OFDM e orcueTtax;

My — yicno kagpoa OF DM B Gnoke BpemMedHoro NepesMekeHda (I NuTensHocTe BB,
N — YACND cTONDLUOB B0 BpEsieHiH M MEpe MERnTens;

N — YHACNO CTPOK BO BREsMEHHOM Nepasekuiens,

Fir) — IHAYBEHWE COBWra ANA NepeMesHTend Adeek B ~-m BMNO BB,

B, — npoBepoyHbe BuTe koga LOPC;

q — HHOSKC AYEHKH B EOJWDOEAHHOM W MOOYNHPOBaHHoM Koaoaom cnoee LOPC,
r — wHgexc BN e BB,

r. — HOMED CTPOKA BUTOROMD NepaEsEsKT 2N,

L — HOMED CTPOKA BREMEHHOID NepEMERHTENR,

R — NPAMEDHAR CROPOCT b NOMEXOYSTOHYHBOMD KOOWDOBAHHWA,

Roe — OONA NONEIHCH HHROPMaLMK B Kagpe DamHHbIx;

Reec — CHODOCTE NOMEXSYCTONHHBOID KOQUPORAHKA,

Feix) — OEACTEUTENLHAA YACTh KOMNNEKCHOND YWCna x;

s — MATEMATHYECKAA Modens curana OFDM,

5 — BHTel HHDopmagua NNC;

S K] — NCEROOCNY4aRHaA NoOCNELoBATENLEHICTL, MCNONEIYEMAA NEKW DOPMAPOBAHHK MaTPHLE H
kogepa LDPC,

SYMCD — none saronoeea K, onvceisamles COBHM 00 Hadana Nons3aosaTensCckord NakeTa,

{ — YACHO OWADOR, EODPEETHRYEMBIX KOOOM BHX;
— IHAHEHAES COBWMA HaYana cTonbua <

Te — OnUTeneHoCcTE Kagpa JFDOM,
Tz — ONHTENEHOCTE SAWMTHONS HHTEREANA,
Tg — ofwan gnurensHocTe cimecna OFDM,
Ty — ONUTENLHOCTE AKTMBHOrO cuMeona OFDM;
TIME — none sarcnoara K, cogepxalles apemMetHyio sMeTry NegRaro NoNKOrS NakeTa;
TYFE — none sarcnoega KO, ondcepasles DadHsle, cogepsalveca s KO,
U — BXOOHEIE AYEAKK BREMEHHOND NEPEMENKTENSR;
v, — BbIXOOHEE DUTel DHTOROMD NEPEMERHTENA CO CABKIOM HaYana cTonGuos,
vy — BbIXOOHEE AHEAKA BRE MEHHOMD NepesekuTans,
I — BT/ onopHol nocnegoeatensHoctd NCAMN Ha ypoRHe cumacna;
XOR — onepauna srekmoYaewero MNFsionepaura cnomeH s no sMogyng 2;
Yin — DWTIKOQOBOTO CNOES SYeEK G, NOCTYNANWM A OT ey NeTANNEKCOPaA GUTOE HA KOQOBLIE CHNo=
Ba AYEEK,
z, — TOYKA COIBEANMA 00 HODMANKHIALMK,
ACE — MeToq AKTHBHOTD PAcLUMpe kWA coaaeagma (active constellation extension);
BPSK — OBYXNOIMUMOHHAA fa0ean Manunynagika (binary phase shift keying ),
cD — kownakT-guek (compact disk);
CIF — paamMep kagpa eraeo 352 = 258 nuecena (commaon intermediate format);
CRC-8 — BOCEMHBHTOBRIF LHENHMYECKMA Ma3BeTodHpiE K0 (cyclic redundancy check];
DEPSK — guidwpepeHyUaneHan OEyENOIMLEHMoHHan haloeas Maddnynauxa (diferential binary phase
zhift keying);
OFL — ONWHa NoNA gadHslix (data field length);
3
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DWR-T — CHMCTEMAa  HAIeMHOro UadpoBors TENeBranoHHCro BewaHna  (digital video broadcasting-
terrestrial);

DWB-T2 — CHCTEME HAZEMHOMD WD poB0ors TENEEMIMOHHOID BEWaHMA BTopOro Noxoned«a (digital video
broadcasting-terresirial, second generation);

FEC — YNPEWOANWAA KOPPEELMA OWASOK, MOMEXOYCTOAYHBOE Kogupomawwe (forward  error
correction);

H.264/AVC — Peromengauxs MexoyHapoqHors copaa anekTpocesad [TU-R H 264 — ynydweHsog Buaoen-
KogWpoBaHde (advanced video coding);

HE-AAC — BuICORDDPERTHEHDE YNYYWeHHDEe ayguokooupoeadye (high efficiency advanced audio
coding);

LDPC — KO0 C MANOH MNOTHOCTRID NPOBEDOK Ha YeTHOCTE (low density parity check);

MPEG-2 — FpYNNa cTangapTos W poBorng BogGUOCEAHNA M MYNETUNNSKCHPOEaHKMA BAOE0- i 2y QUOCHiHa-
noe {mation picture experts group);

OFDOM — CEEMA UWMDPOBOR MOOYNAUWMH = ODTOroHaneHoE YacTOTHOE  MyNbeTHMNEKCHWDOBaHWE
{orthogonal frequency-division muliiplexing);

PS5 — NAapaMeTRHYECHIe KOOWPoBAHWE CTEPE0IBYEOBOID CUrHana (paramatric sterea);

Chi — EBAGPATYDHO-aMNNMTYOHEA Moy nauda (quadrature amplitude modulation};

DCIF — pasmep kagpa eaes 176 = 144 nuecena (guarer common intermediate format);

OPSK — YaThlpExnoadupoHHan fazosan Madunymauxs (guadrature phase shift keying),;

SBR — BOCCO3OAHWE CNEKTRANLHOR NONOCH — METOD NOBBIWEHHR HPEeKTHEHOCTH ayONORoaHpo-
maMus (spectral band replication);

SIF — passep kagpa edoeo 320 = 240 nuecenon (source input format);

UPL — OMMHa NONLICBATENLCKOND NakeTa {user packet length):

B — GanT;

BEBMN — GNOK BREMEHHOTO NEREMEREHNA,

BNa — BNOK NOMEX03AMLLEHHEBIX JAHHEX,

B — DBICTRpOS NPe0Spalcnanne Typee;

BYX — OBEOMHE fglalial - TN ] e} KON KOPDE KL LUK B0k Boag-Hoyaypu- XoKBKHME Ma
{Bose-Chaudhuri-Hocguenghem multiple error correction binary block code);

KO — KAOD OaHHbIX;

KOG — KAHAMN OCHOBHOND CEPBRMCA;

HEL — HAOEMHEIA KAHAN JaHHEBIX,

HCK — HHIKDCKOPOCTHOW KaHan;

HCMO — HECTPYETYDHMPOBAHHbIE MOTOK GaHHbX,

OB — obpaTtHoe BeicTpoe npeobpaiopanne Pypee;

oBY — OManasoH CYeHE BEICoKMX YacToT (30—300 MIMu):

no — MNAKETHEIE JaHHERE;

nkg — NOMEXOIAWLMLEHHEA KAGP QaHHbIX;

nnc — NapamMeTpbl Nepeaask crkana;

ncan — NceBA0CNYYaRHan ABCHYHAA NoOCNeqoaaTeNsHoCTs [ pseudo randombinary sequence, PREBS);

PABWC — AYOWMOBHIYANEHaA CHCTEMA DEankEHOrD Boermenid (realtime audiovisual system, RAMIS);

CKO — CpeHERBEaNPATHYHOR OTHNOHEHKHE!

111 — TRAHCNOPTHBIA nakeT MPEG-2;

¥in — YHHBEPCANLHAA KHEANCYNAUKS NoToka (generic stream encapsulation, GSE),

Lart — WD po-aHanorossLiE npectpalopaTenk.

4 O6Wu1e nonoKeHWA

Cuctena PABMC npegHasHadyela ana MenoneIoEaHWA B paguoseatenerex nonocax | 1 11 OBY grana-
aoHaqacToT [65.8—74,0 BV . 5—108,0MIMu). Oxanaaon 4acToT, Menonk3yemelid gna eewanna PABWC, noapo-
NAET NOKANWICBATE BELWAHKE, T. €. Ha OOHCH | TOW e HacTOTE B paaHbly ropogax NegeJanaTte PaanvHHLe
MEarpasibil. NpKA 3T0M pagUyc NOKPEITHA NERPE0ATYHEDM ABMASTCA JOCTATOYHEM GNA obacneYeH s npruema o
OTGAMEHHLIX NYHETAX TasM, roe QEyTris cnocobos ooy LWECTBMTE BEWAHKE HEBOIMOMKHD.

Cucrera PABWMC npeaqasidaqesa na NnpHena B TPAHCNORTE, 8 TAKEE Ha NepeH0CHEIR W CTALWOHADHBIE
NpgHeMiEe yeTpodcTea. OHa NOIEoNAST Nepelasate B O0HOM KaHane WHpdHol 250 klMu Bonee 10 nporpasas
CTEPEOIBYROROM BEWaHWA CO kaYecTra NHOO BUASCNPOrEEaMMY G HECKONbEHMA KAHANAMK ABYEOBOMD COMNpo-
soMOeHA. [peayCHMoTpEHE BADMAHTE CHCTEMEl NP WKpHHE Nonocks 200 W 100 &7y © MeHbWEeR NponyCKHoR
CROCOOHOCTEI W MEHBLUHM HACNOM 3BYKOBLIX NDOTRaMM B MYyNETHMNEKCE,

]
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Kpome WHprsH bl NoNock KaHana NpedycMoTpeso HECKoNLED BOMMONHEK IHAYSHHA NaPAMETDOE KAHANL-
HOMD KOQUDOBAHAA W MOOYNALKK CHCTEME PABKC, 4To No3RONAST ODraduicesiBaTe BELAHKE B PAINHYHBIX
YOMOBKAX CKPYHAWLER Cpeds i NoMexoBol obcTanoaxn, obecnadnean BeEWaTeno BelSop MEXOY HAOeEHoC-
T NePeLa9Yn W CHODOCTLED NELE0aYH DaHHLIX B CUCTEME. 3TH NAPAMETRE NO3IBONAIT TAKHE CEraHAICBHBATE
BELAHKE B OOHOYACTOTHEY CETAX, HANPUMED, BAGMNE A8 TOMODWUNBEHEE TRACE.

B cHCTeMe Npeay crMoTpEH, NOMAMO NOrMseckoro kadana KOG, kasan nepegads HH3KOCKOPOCTHRIX GaH-
HEIE C MOBRILEHHON HAOeRHOC TR Nepeaady (HOK) 4 kaHan BeicokoHafesHol nepenayn gadHex (HEQ). 3Tk
NOFHYECKHE KAHANL! MOMYT HCNONBLAGBATLCA, HANPUMED, B CHETEMAX ONOBELLEHHA O Y PR SBEHAAH b CHTYALMAX
MT. 0.

4.1 CTpYKTYpPHaA CXeMa

CTRYETYPHAA CXEMa NEDEa3I0Wed YacTH CHCTerBl PABWC npeacTaanesHa Ha DHCYHKE 1.

CocTagHple 4acTd Gnoka obpaGoTeW, KaHansHoTo KOO POBAHHA M NEDEMEREHNA BXOQHLIX JaHHEE B K2w-
OOM A3 TPEX KAaHAN0E CUCTeME PABWC npegcTaepne s Ha pHCYHES 2.

Ha sx00 ks Qoro Wa Tpex KaHanos NoganT JaHHBIE PaanWYHOMD THRE C COOTEETCTEYIOWER CROPOCTRIO
NepeLaqdd, NoCTYNAWWE 0T KOOEQGE HCTOYHHMKDR [38YE, BALE0, B0, AaHHBIE) W My NETUNNEKCOpOa.

W3 pxogHeix gaHdeEx SopmapyioT KO (cM. 6.2). Janes npoaogaT paqLosMuIan|ee 3HEprian auyTpK KO
(oM. 6.3). Pangosmuanposadisie K nogeenralioT NoMEX0IawMTHOMY KEAHANLHOMY KOOWDOBAHMID, BEMKH0WE-
My B CE0A BHeWHae (oM. B.4) | My TpeHHes (oM. 6.5 kogupoeadne (kodep BYX wkonep LDPC). Danee WaseHA-
0T NOQAGOE CNeassanis BuToe eHyTRu NED (GuToRoe nepemekerde, oM. 6.6), npoeogar oTobpasemye BUToB
KO Ha ToYkd MOogyNALMOHEOMo CO3Be30Ma (oM. 8.7, 6.8), nepemereHus AYesk JavHsx (oM. §.9) 1 nepememesme
GNokoB AYeek (BPeMEHHOE NEPEMEREHIAE] B DaMKaX COHOMD WNW Heckonekkx KO (ca. 6.10). BpemeHHOe
NEPEMEKEHNE NPeLyCcMOoTpeHR Toneko gna KOC,

Nanee npoB0OAT QOPMADCEAHHE cUMBOnOR KW kKagpoe OFDM: oTobpame e AYCEH JaHHBIX BOEX KaHa-
noge Ha Hecywre OFDM (cw. B.11), nepemesere DaHHBX Hecywx (oM. §.13), BR0g NUNOTHRIX HECYLLMX
o, G140 v wecywsx NNC (oM. B.15) ¢ y4eToM HOMEDA CHMBONAG, KODPEEUKIO NHK-DaKTopa (CM. NpHNoHKE-
HWe B}, popMHpoBaHHe criana ciueona OFDOM o ppesmesoi 0GnacTd ¢ nosMowsss OBMND, DoprdposaHde
IANEPHEH NP HCNSNeI0BAHKA PRIHECEHHON Nepenayn (cwM. npunosedine N, Beog 3aWWTHOMO MHTEpBANA
[cm. G.12).

CHopMADOBAHHLIIA HA 3ToM aTane B uhdpopom euae curdan PABMC npeobpaayioT B ananoroey duop-
MYy, PHUOLTRPYIT, NEPEHCCAT Ha YacTOTy BEWAHWA, YEHUNKEZKT N0 MOLWHOCTH K WaNyYaioT.

ROC OSpeSomalL, KLHILNsH0S -

EXUTIEERS I, TR PR e

§
g
] OSpasoTa, KaHANE _.,E SepEa F——

PrcyHox 1 — CTpyRTYpHAR cXemMa nepedaswei sactd FABNE

FEnneaman- RO [ Ompreeen)] _iNepasensse| | Bpoussde
- = um*w"'m"‘mmH O |’ -

Pm:g.-'chu;-_’ — CocTaaHsE HACTH Bnoxd obpaloTid, KAHANBHOID KOAMDCEAHRA # NEDEMEHESUA BXOOHEX JAHH X
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4.2 KogupoBaHWe MCTOUHWKS W MyNLTHNNEKCHPOBAHWE BXOAHLIX OAHHBIX

Ha exo0bl kaHanos JadHsx KOC, HCK w HEOD nogakT QEoMYHRIE DaHHBIE, NEDEHOCALIAE DaInHYHYHD
wedropmauwio. B nepeyio oyepegs cuctema PABIMC npeaqasHadesa gna nepeaadum aMgaac- 1 agykoBol mHdop-
MalKi. 3Ta HHDODMALKA BoNsHa NESOsapHTENEHD NOOBEpraTecA AdgekTHEHOMY EDOMPOBARWIY C LEMLH
YVETRAHEHKE KAK CTATACTHYECKOH MASRITOMHOCT, TAK W M30LITONHOCTH BOCIPHUATHR (BHAYVANLHOK, ABYKOBOM ).

Mpumeyasne — B HacToAwes BpeMA sasBonea NeponeKTMBHEIMA ANA KCNONsI0E3HAA B CucTeMe PABKC
ARNAKITCR 3BYROROA Koaep HE-AAC [3] {eknsaqan sogupoeasne SER, PE, MFEG Surround) v engeokonep H 2644 C [4);
kogep HE-AAC nozponAeT Nepelaeats B noToke 32 KEWT/C BelcOROKEMBCT BB HHEIR CTERRO3BYE, B kDAep H. 264040 C ofec-
neqraaeT BMEE0 BRCORGTD KEMECTEA dapsMaTa CIF 25 vanpoe/c npy noToxe MaeHee 500 Kdutie,

3aHoOUDCBAHHEIE OAHHSLIE HCTOYHUEDE My NETHINEKCHDYHT C MCNONsICEAHKER PAINKMYHLIX PopMaToR,
BEMIOYAA NAKeTel NOCTOAHHSE (B ToM Yvcne TI MPEG-2) 1 nepemeH ol AnvHi.

4.3 QopMaTnepesanaeMisix JaHHLIX

MogapasMels Ha BROO TPEX NOMMHECKWY KAHANCGE JAHHEIE MOTYT WMETE BasnNHYHER QOopMaT, KoTOoDLIA
YVEAIBBAETCA B 3aronoeke K. MpeoycMOoTpaHe YeTelpe THNA (GQopMaTa) DaHHLx:

= NAKETE AAHHBIX NOCTOAHHCR MM NepeMeH R ONuHbL

- TN {nakeTe QHECHDOBEAHHOE OANKHEl HIBECTHOM PA3MEDA W CTRYKTYDEL),

- NakeTe NpoTokona YK,

- HCMG.

4.4 Pexumel nepegaud

B cucteme PABWMC MCnonsayioT TRW pesuMa nepegaqu c nonocol pagsoradana 100; 200 mnuw 250 ey,

Pagworaran 250 ey Boero 553 HecylwyKy, W3 HKx 504 MHOOpMaLHoH MBI,

Paguorkanan 200 eIy, scero 439 Hecywkx, 13 1K 400 MHDoDMALNOH HEIX.

Panworasan 100 :My socero 215 Hecywux, W3 iy 196 MHDopMaLnoH K.

Kpowme norddeckoro kakana KOO moryT nepegasaTecs OOQWUH MK OBa OONONHMTENBHEX NOMHYacKiy
KAHAMNS JaHHER — HAIKSCRODOCTHON kadan (HCK, nponyckHas cnocoBHocTe okono 12 KEWTic) U HagesHsIN
KaHan gaHHex (HEKD, nponycedan cnocobHocTs oRono 5 Keuric).

Paamen K & norv-eckom kasane KOO 3a8dciT oT NoNocs paSHOKaHansa, CkopocTH KEaHaNeHOMS KOgHMpo-
BAHHA KW NEPUCYTCTEHA UMW OTCYTCTEHA SONONHHTENLHBLIX KAHAN0E AaHHBE . JonyCTHMEBE CHOPOCTI KaHANBHOM
KogupoBanKA — 1/2, 203 34 nonycTiMble THNe Mogynaume — QP SK, 16-0AM, 64-0AM.

Paauep kagpa OaHeR B NOrddYecxkos gamane HCK — 656 OWT, CKOpDOCTE EaHansHOro KogWpopa-
HAA — 12, Tin sogynausn — QP SK. Jandsie kasana nepeganT Ha 32 mHopMaUlOHHLIX HECY LMK,

Paasep ¥aapa gAMby B nordudeckor kadane HK — 533 61, CHOpOCTE EaHaneHoro KOgUpoBaA-
HWA — 12, Tin mogynausn — BPSK. Janusle kadana nepeqarnT Ha 26 MHOOPMaUMoHHBIK HECYLLME,

Mutepeaan mexay Hecywumy coctaanaet (400009) MNy. OnUTensHocTs NoNeIson YacTk cumeona OF DM
COCTABMAST 2,25 Mo, JNUTeneHOCTE 3aWUTHOM KHTepeana — 1/8. Kagp OFDM cocTouT 1a 41 cumBona.

4.5 YuppoBsie NOTOKM, a¥yAH0- H BUWOSO0DOPMAaTLI

CropocTH UMgpoBRIX NOTOKOR B SAHOM DASHCKAHANE ANR BCEX KOMBKHALWA MOOYNALUWOHHOTS COABEI-
OKA W CKOROCTH NMOMEXOYCTORYHBOMD KOOHPOBAHWA NpHBEdEHEl B Tabnuue 1.

Tatbnwua 1— C-H'EIF:'EIL"TH UHIOPOBEERIE NOTOKOE 8 OOHOM paJWOHAHaNE

CROpOSTE NOTOEY A3HHEE, KGutis
THn co3pesgua CroporTe soad
Banan 100 sMy Karnan Z00 &My Banan Z50 slMy

112 an 160 200

QFEK 23 100 210 par]

304 120 240 300

112 180 320 400

16-DAM 213 210 420 530

L1 230 A% a0

102 L3l 470 00

- L AN 243 310 630 200

a4 180 710 GO0

G
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BoaMowHOoR YACNT NepegasaeMulx Nporpamst 38yKoBors CcTepecdpoHMYeckons Bewanus dopmara

32 KEuT/c B 0gHOM pAgUOEIHANE ONA BOEK KOMEMHALKA MOOYNALWOHHOND COAREANMA M CHOPOCTH NOMEXOYC-
TONYMBOTD KOAMPOEaHKA NpUEedeHo @ Tabnuue 2.

FlaGnuya &— Bosmowsoe 4uocno NepelogasME IBYEORRE NRPOrPEMM B DQHOM pPROWOKGHENE

Yuono soykonux nparpaws (32 KBaric)
Tun cazaeagun CrapocTe Kpga
Kawan 100 klu Karean 200 klu Kawan 250 klu

142 2 4 &

OF5H M3 3 1 &
i 3 7 9

142 4 9 12

TE-C14M 243 & 13 16
34 ! 14 14

112 7 14 14

B-C AR 205 ] 14 24
A 10 22 23

MpagnoYTUTeNbHBE BALE00OPMAT M YHCNO NEDeIaBaeMBIX NPOrPEMM IBYEDBOTD CTEpe0 oMY BCKOTD
conpoeosgenus hopmata 32 KOuT/c B 0oHoM paguoxadans ONA BCeX KOMOMHALM A soOyNELMOHHOND Co3Baa-

QWA W CEKOPOCTH NOMEN0YCTORYWE0TD KOOKpOna HMA NDWEEOEHE B TaGnuue 3.

Frefnuyga 3 — MNpegnodTdTeneHeE BUOE0ORMAT W SHCNO NepeNaR3E Ml X 2EYROBLIX NDOFpaed B OJHOM DAa0AGKE-

sAans
Bugeadopmar, susno maapaals [MUCHo ayasonparpau)
Tun cosasagun Cropacte koga

Kanan 100 ey Kanan 200 kly Kanan 250 My
1:2 QCIF. 5 (1) QCIF, 12,5 (1) QCIF. 12,5 (1)

OFSK 203 aCiF. 5 (1) QCIF. 12,5 (1) SIF, 125 (1)
3id QCIF, 10 (1) SIF, 12,5 (1) S, 12,5 (1)

142 IR, 10 (1) SIF, 12,5 (1) CIF. 12,5 (2)

16-0AM 23 QACIF, 12,5 (1) CIF. 12,5 () CIF, 25 (1)
34 QCIF. 12,5 (1) SIF. 25 (1) CIF, 25 (2}

142 QCIF. 12,5 (1) SIF. 25 (1) CIF, 25 (3

Ba-CLAM 203 BIF, 12,5 (1) CIF, 25 (3) CIF, 25 (&)
KT¥| SIF, 12,5 (1) CIF, 25 (5) CIF, 25 (6]

HanHee e Tabnauax 1—23 npreegedsl ANA NorMHeckoro kadana KOO npr oToyTeTeMK kakanas HCK 1

HEL.

5 TpebBboeaHusa K npoueccam hopMHUPOBAHWUA KAAPOBOW CTPYKTYPbI,
KaHaNLHOro KOOWPOBAHWA W MOOYMALWH

5.1 OSwwme TpeboBaHUA

CHCTEME KaHANEHMD KoOHpoBaHHA ¥ OFDM-sogynaumy — at0 @yHKUHOHANEHER GNoK, BeiNonHAK=-
WA A0ANTALKID JaHHBE OT BuIX008 K00eDa HETOYHWES CHIHANE K XapakTepucTHian kadana. MoTokK DaHHbIx
BOEX NOMMYECKHY KaHanoe gax ey (KOG, HCK, CKO) nogeepraioT cnegyiowvs NpeobpalosaqdAn (Ch. PUCYH=
k1, 2)
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- chopMurpoBan e KO,

- PAHACMKEEUKMA pacnpegeneHHA JHeprdn KO

- BHELWHes koo poeadde K {(Bnoykeid kog BYX]),

= BHYTpEHHEE koguposadie KO {BnoYsHs@E kog LOPC);

- BuToROE nepemexedwe MK,

= OTODpAMEHNE GUTOR HE AYEAKH MOOYNALKOHHOMD COIREIOWA,

- NEPEMEKEHAE A4S B DAMEAX OOHOMS MNK Heckonbius MKD,

- BOEMEHHOE NEQEMEKEHNE B DAMEAX 0OHOMND MNK HECKoNbEE MK,

- OTOBDAMEHWE DaHHBIX BCEX NOTMYSCKKE KAHAN0oE Ha AYerkia OF D,

- HACTOTHOE NepEMEREHAE | BBOO CNYHMEEHEIK HECYLLHY,

- KOpperUMa nuk-dakTopa,

- DBEMND;

= BEEOEHHE IAWWTHITS HHTEPEaNa W PopMKpoBaHAE NonHoro curHana OF DM,

CHCTEMa QONYCRAET DASNHYHEBE YPOBHK MOLymALKKE DAM ¥ DASNHYHEE CKOPOCTH KaHAMNLHOTD KOOHMDo-
BaHiA B kadane KOC, K0TopkiE HCNone3YIoT ANA JOCTIREEHRA ONTAMANEHOND COOTHOLWEHHA MEXRTY CHOPOC TR
U pOBoro MOTOKS KM HAOEKHOCTEID [NOME Xo3alMILEHHOC TR ). Kavan s HCK v HED ctnuyaet Gonewan nome-
KOFAWMUEHHOCTE W COOTRETCTEEHHD GONLWAR I0HA OXBEATA BEWAHWER W YCTORYKBOCTE NPWEMa NO CpaBHe-
MU C kaHanos KOG,

Bnok agantauld BXogHoro NnoToRa WIpaeT POk MHTepdeAca i NpegocTasNseT BOIMOMHOCT b MO QK4
HWA K KOepy KaHana moboro BX0qHONS NOTOKE GO CHOPOC TR, HE BoNLWE 3adaHHoi. Kpome Toro, BnoekaganTta-
LMK BXOOHOMD NoToka QOopMEpYeT aneMerTaprele K 0nA ganessefwed oopaboTd KOQepai Kasana.

BNok pasaomd3anMy ooy WecTENRET NPOYeYDY PACCEMBAHNA IHEDTHKM JBGHYHOMD UMppoBaoro NoToxa,
npeepaan ANvHHBENE NCCNeJ0BATENEHOCTIA MOYLWKWX NOADAL HY NER KNK 20WHKY B NCEBOOCTYHaRHYMD JB0AY-
HYID MocnegosaTensHocTe. JanHan onepauns obecnayreasT IHEPreTHYECKMA BaIHMPRIL NP JansHERWEM
DopMUpOBaHKK PAONMOCHIHANE (BEMIDLIW No NME-DakTopy curnanal.

BNok NOMEXCIAWATHOTD KOQWPOBAHKA BRMOYaET B celA Kackad |Wa OBYX NOMEXCYCTORYMBLIX KOQepoR:
BYX » LDPC, Beixoguaa gnuea MNMED nocne sanansHoro Kogupoaadna 0na kadana KOC 3asucuT oT nonocel
pAgWOKANANA, 4 TAKES 0T HAMKWYAA NI OTCYTETBUA Kananoa HCK 1 HEL (om. TaBnkuy 6). Qnuwua NED gna gaqa-
na HCK coctasnseTt 1312 6uT, a gnA kakana HKQ — 1066 Gu1T.

BUToRLId NepeEMesuTant NpeaHasHaded Gna ocnabneqna BNuaHHA NakeTHslx GuToaex owmdok. Buto-
BEIA NepaMesuTent paboTaeT B npegenax onwora MK,

Bnok smogynauMe ocywecTenReT oTobpamedue nocnegosaTensHocTi rpynn Gutoe (1 — BPSK,
2 — QPSK, 4 — 16-04M, & — 64-0AM) Ha TOUYKH BRIBDAHHOTS CHIHANBHOND COARBIME .

MNepemesuTeN: AYeer NPEOdcTABNAET M3 Cebf YacToTHEIA NEpEMERNTENE, CDECNEHMBARILLLWA QONoNHK-
TENBEHYID YCTORYHBOCTE CHIHANE K 43CTOTHRM 3aMADaHKAM B KaHae.

BpesmeHton nepemeriTents NpeaHaiHaqded gna myGokorng NepemMesadia OOnoro kg Heckonoiny MKO
AMA 3ALLATE 0T BPEMEHHEE JAMADAHVA KaHaNa. BpemeHHon NepemMesHTeNt NPHCYTCTEYET TONLKD B KaHane
KOG,

Pabora kadana HCK ofecnedrBaeTon Tem we HaGopos Bnokoa, 470 | paboTa kamana KOG, 3a WoKnede-
HAEKM BLEMEHHOMNS NepeMernTend. Kpose Toro, OnA NoBbIUSHHA NOMEXOYCTORYMBOCTH QAHHCMD KaHana
WMENONEIYETCA TONEKD ModynAuka QPSK W ChopocTe KanansHoro koarpoaadus 1/2. Kanan HEQ noctpoax ava-
NordHo kauany HCE, npy 3TomM MenonkayeTcs ToNeED Moaynsu«a BPSK W ckopocTe KaHankLHons KoauMpona-
HA 112,

MyneTHNRekcop NoTOKOR GOPMHUDYET KA NOCTYNAINWMY HA 8ro BXOL MOAYNHPCBAHHBX AYEEE JaHHEIK
pAINMHYHBIX EaHanos OF DM-cumMBons. [Npd 3TOM EaObIE KaHAN OTOSDaaT Ha ONpEQENeHHOE YHCNO HECY-
wiix. Kanan HCK otobpakalnt Ha 22 Hecywke, kadan HK — Ha 26 secywmx. 9Hucno HecylWw iy kadana KOO
JABMCHT OT MCMONLIYEMOHA NONOCH PAgUOHAcTOTHOMD K3HANa W HANWHMA WK OTCYTCTEMA O0NONHHTENEHBIX
KEHANGE AaHHex — HCK 1 HKD. Nocne oTobpameHda 4aHHBX BOE X KAHAN0E Ha Hecywke OF DM ocywecTans-
KT 4ACTOTHOE NEpEMEREHHE, B PEIYNLTATE KOTOROTS HAZKOCKIPOCTHEIE HAOEMHEIE NOTOKK NEpedanToh Ha
PAIMAHHBIE HECYLLKE B paInu-Hblx cimaeonax OFDM, 4To NoBulWaeT yoTORYKHBOCTE CHCTEME Nepedaqy aan-
HiblX K 48CTOTHO-CENEKTHBHEIM 3amipannan. Kagp OF DM cocTonT M3 41 cimeona OFDM. Pazwep MNMEQD 8 nora-
YECKOM KAHANE JaHHLIX PABEH NPOMIESOEHKID KONWHECTEa Hecywrx OFDM, cooTBaTCTEYIOWMA NOrHHecKomMy
KAHAMY OAHHEK, Ha 9Wcno ckuMeonoe s kagpe OFDM (cm. 6.4, Tabnuua 6.

Oanes B MyNETUMNSKCHPOBaHHBIA NoToR OF DM-CHMBON0E BEOOAT NKNOTHEBE HECYLLME W Hedyw|e MNINC,
OEECNEYHBAKILLWE HA CTODOHE NPUEME BOIMOEHOCTH CHHXPOHKIALKK, KOPPEKLHA KAHANLHBLIX HCERMEHKEA W
nepesaqdd QoNonHATENEHON HHEOPMALUHK, B TOM YYCNe O NapasMeTax MOOyNaUMK M KAHANEHOMS K0OgWUpoBa-
HHA, HANHYWA Da3NHYHEX KAHAN0E JaHHEBX 1 N5,

g
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Koppesuna nuk-hakTopa cuiHana ABNAeTeA HeoBAIaTensHon, Ho PEKCMEHIYEMOR. BoamomHmA anro-
PUTM KODPEKUHH NME-DaKkTopa NEHESOSH B NDHNOHEHHK B,

Ha prixoge OBME hopMUpyIOT BpEMeHHii QUCKPETHIMDOEAHHLIA CUrHAT, KOTODLIA NoCne BREeOeHA
JAWMTHOND WHTERBANA NOCTYNaeT Ha Bxod Bnoxa LLAM.

Mpd HCNONBI0BAHKMA PAIHECEHHON NEREeaYl 00 BEOAA 3AWMTHON HHTEREANA OCYLMECTENRIOT BREnE-
HWE 38 0EEH CHIHANA (Ch. NpnoeeHde ).

5.2 TpebomawuAa K npoyeccy ropmApoBanKa KO

Fazmep K zapucut oT napaMeTpoR aMansHoro kogrpoeanna (oM. 6.4, Tabnuua 6) m paged paasmepy
HekoguposanMoro Gnoka BYX-kona K ,.

K cOCTOWT 43 3arcnoBka, NONeaHoR Harpyaky 1 3anonseH9a,

B kadecTee NONe3HoH Harpyasy MoryT ObiTe MCNONBIOEAHL JaHH B CNegyIoWwero THna (dopmaTal:

=T

= M4, a useHHo, NaKaTe EUECHpOBIHHON MNH NEQEMEH KON TNHHE,

- MAKeTL npoTokona ¥

= HCMA.

Cnucaldie noned aaronocexa K npegeraanado B Tabnkue 4.

Moneadyr Hargyaey, NPeJcTasngwyk cobol NoNB3I0BATENLCKKE JaHHEIE, 38NHCLIBAKT NOCHEe 3aro-
noaxa. Ee paimep 3andcsiBanT B NoNe AniHbl AaHHs 3arcnoBra, 3T0T DEIMEeD HE MOKET NPEBLILATE JHAYE-
HKA, pasHore paasieny KO Muuyc paaMep aarcnoasa.

2an0oNHEHWE JANACEIBAINT NOCNE NONEIH0A HAMPYIKA, BCNH 88 DAIMER MITIOC PAIMED JAr0NoBKa MEHBLLE
paasepa KO, 3anconHeHne nporapogaT HyMEME.

Tanuya 4 — DnMcad#e nonen sarcnoex<a K

Mome Paamep Onucanne
1 Twn fandes, TYPE | 1 & (une Gones} | Mone cocTonT @3 SUTOBLIY JAHHE X
EnTH BuTe 0O, 1 2 HuT Tun NoToRE Q3HHBIXN:
nana 00b — nakeTw npoToxoma ¥
TYPE 01k — HENpPepsIBHEIA NOTOK QaHHBE, STRYETYDE KOTOPOMD HEMSBSCTHE K-

HaneHory kooepy, HGNO;

10 — NOTOK NAKETOE NERSMEXHON KW NECTORHHGHA GNMHL, BE3MED KOTS-
peix e npeEswaeT 65536 duT, NI,

11k —TN

Bur 2 1 BuT WHOMKSTOR NDMCYTCTEMR BDEMEHHO A METEM NEPEOTD NONHOTD NAKETa OaH-
Hel¥ B QaH=omMm KO (ans notokoe Tena T W NG

| — BpEMEHHAR METKA NERBOND NOMHOMS NAKeTa JAHHEXK NEHOYTCTEYET.
0 — BpesMeHHaR MEeTHA NeREOrs NONHINS NAKETa D3HHEE OTCYTCTAYET

BHT 3 1 But WMHO#KATOR NAKETOE NEpEMEHHIA AnKMqR ana pewdna N0
1 — NakeTe NEQEMEHHOA JNHHE,
0 — nakeTw NOCTORHHOGA JAHHE

Gur 4 1 GuT WHowkaTop oofaaneHna EpEMeHHOl METHW K 38MoNoBgy NoNsI0BaTENk-
CHOMG Na2KkeTa [AnA noTtokos Tanoe T« MNA):

1 — K 3EFONCEKY KAWOOMD NONEI0BATENLCKOMD nakeTs gobfaaneHa ape-
MEHHAR METHA:

0 — ppeseHHaR MEeTRA He QoBEBNABTOA & 3ArCNOBHY NONEIOBATENRCKOND
nakerta

BuT 5 1 BuT MuawkaTop gobeaneHsn Homapa K-
1 — none Homepa KO npHoyTCTEYET
0 — none Homepa KO oToyToTayer

BuT & 1 & dapeiaspeApOREH
Bur T | GUT WHO#KITOR NPHEYTCTEMA chedystuers GE@Ta, OTHOCAWETOCA K NOn
TYPE:

1 — cnegysawHin BRAT aTHoCATCR K nonw TYPE:
0 — cnegysowni BEAT OTHOCKHTCR K CRERY W EMY NONKD 3aranoBLE

2 Ypeno Guatos none- | 26 Mone npecyToTEYET ToONEKS ANA AaHHeE MO 0 Toneks npe cHpoweHHom
ADBATENBCKOMD MaKe- Gute 3 nons TYFE {nareTel NOCTOAHHO® ONMHE )
Ta UWPL
]
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Oonvanue mabnuys 4

Marnea Paamep Onmcanue

3 Ywecno GwTos nona | 26 OnuHa mons Gadse s, COL8PHAWEND NONBI0BETENECKME NAKETE

DaHHei DFL

4 Yecno buroe coan- | 26 FaccToAHME OT HE4ANE NONA SAaHHEY 00 HEYANE NONBIOSATENLCLOD NE-

ra HAYENA CHHIQOHM- <eTda (DABHO [, S8CNKM HEMAND NONE3OBETENRCEOMD NAKETA COBNAOAT £ HA-

aumnd SYNCD YEMNGKM NONA QEHHEY, PEBEHD G5535, B0nd B NONS OBHHLIX HET HEYNENRE HU
CAHOND NaKeTa), 370 None oTCYTCTEVET B pewdne HCMN

5 Bpewmed=aa wmetia | 26 BpemMeHHAA METES NEPROMD NONHOTG NEKETE ABHHEIY (TPECYTETEYET, 0N

TIME BEHCTaENEH BWT 2 8 none TYPE)

& Homep KO N 2B MNopRIKCERIA HOMED TEKYWEND KODE SAHHEX Mo Modyns 65536 (npucyT-
CTEYET, BCNW BICTAENEH SUT 5 8 none TYFE)

T KoHTponesaa cywm- | 16 CRC-8 ans noned ¢ NepaRSMD NO WeEToE (BNropaTM pacdaeta CRC-8 npu-

ma CRE-8 agneH B NpMnokesds 0)

FPaamep 3arcnopxa kagpa AaHHEE I38HCHT OT THNE AaHHLX NONEIH0N HANDY IKA, NE0SMEHHON MK grKck-
POBEAHHON ANKMHB NAKSTOD, HANWYHE BREMEHHOR METEW NaKeToR, HANKYKa Homepa K:

M4, nakeTe QHECHPOBAHMMON ANWHE . . . . . . . . ... ..o oo 4 b;

MO, NakeTe NEQEMERHON ONMEE . . . . . . . . .. . ... .. ... .. 6 E;

T 6B

WA e G E;

i I 4 E.

FPaamep jaronoceka yeenv4naaetcA Ha 2 B npw nepegade BpemeHion METE (BLICTABNEH GHT 2 nond
TYPE aaronoeka K.

Paasep 3aronoeka yeendYyHeasTcs Ha 2 & npr nepeagade Homepa K (eeicTaanesd OWr S nona TYPE aaro-
noeka KO ).

Paasep 3aronopka kanpa JaHHsx yeenu4eaaTeAa Ha 1 B npu yeenvwdediid nona TY PE (excTapnes GuT 7
nonA TYPE zaronoeka KO)

MonwacearensokKe nakeTel cHabxawTeR aarcnoekama (0, Zunn 4 B):

- BpEMEHHAEA MeTka, 26, ecnik eecTaBnad BWT 4 nonA TYPE (nepenaqsa apeter oA METEA NoNLIoaa-
TeMLCHKOro NagaeTa) — ToneKe 4NA noTokos Tana THw N0;

- OndHa naketa, 2 b, ecny eecTaenad GuT 3 nona TYPE (nakeTkl NepetaiHoi QN e — ToNLKo GNA
naTokoe Trna M.

5.3 TpeGoRaHWA K NPOLECCY PAHAOMWIALWK PACNPEABNEHMA IHSPIWH

KO paHZoMHAIHPYRT (CRDEMENHUEYINT) B COOTEETCTREMM GO CXEMOA, NPWASOEHHOA Ha DUCYHES 3.

Mopomaawiyuia nonssom ana NCAN vaeeT Ban 1 + k1 + 519

Jarpyaky HHALHANWIMDYOWEA NocnenosaTensHocT « T00101010000800 s pervcTpe NCAON, kak va-
IAHO HA PUCYHEE 3, CNEayeT NpOROOKTE NpW Hadane oSpaboTrn kawaoro K.

Mepakid BT Ha Beixoge redepatopa NCAN gomes BelTe NPUMEHEH K NEpE0RY GUTY [T. @, K CTapwasy
BuTy] nepeoro SandTa K.

—

Bananofl roTow Barca BRDIOCHOE NaToN SNTCE
(OT DrEPELMNT E MMALMATY]
XOR
Proyrok 3 — Cxesma pEHASMEIELWH DEHHBIX
10
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54 TpebopaWuA KNoACHCTEME KAHANLHOTO KOOWPOBAHWA

MogcHeTeMa KaKansHord K0gMpoBaHnA JOMMHA BsINONHATE BHeWHEs KogupoRaHre BHX, auyTpennes
koguposadde LDPC w nobutopoe nepesesedve. BrodHoW NOTOoK QOMsed cocToATe w3 KO, a eexoavoi
noToxk — |3 MKO.

Kamnwi K[, conepsalyuwi K, . 61108, nonwed obpabaTelBaTeCA NOGCMCTEMON KAHANSHOTD (NOMEXO3E-
WHTHOTD) KOgQUpoBaHHA 0na doprupoeadka NKD, cogeprawerc v doc ButoR N, - K, ., NpoBEpoUHEX BuToR
CHCTEMATHYECKDTD BHELWHEerD koaa BYX nonsHe GhiTe NpHMCoediHeHe B Hadane K[, pasumep KO, Takkm obpa-
I0M, YBENWIUBALTCA RO Ny, = K Butos N~ Ky, NpoBepouHes BUToR BHyTperHero kegepa LDPC non-

HHEl BB Te NPUCoeOMHEHs B soxue K.
5.5 TpeboBparWA K BHEWHEMY KogWpoBaHu BYX

Ona reqepauun MO kog BHX (N, .. Ko ) SOPPEETHRYIOWMA FownGor, gonmed DeiTe NPAMEHEH K KaME0-
iy KO MpHMHTHEHEIE NONHHOME koga BYX npueeneHs: B Tabnuue 5.

Ona nony-HeHds NopoXOanWers NonNMHoMa glx) Ko0a koppekyrn  owdbok koaepa BYX cnengyer nepe-
MHOMMTE NEPBEIE [ NPAMATHEHEN NONHHOMOB, coOTBETCTEYIOWWE N, (oM. TaGnuuy 3).

FTeénuya 5 — MNpAMHTHEHEIE NONMHEOME K00epa BYX

MNovmuraEHee nénenos s sagepa BYX gna paanmwanms snavenas N,

MpHMETABHEE NONMHOME ONa 512 = N, < 1024

g, bx) 1+ w8+ 57+ 52+ yI0

@yl 1+ a® +x% 4t e g™

galx 1+ a8+ vt e a0 0B 4 g e g%+ 10
gylxh 1+x+ 58+ x4+ x5+ 57 4 10

Gela) 1+ x+ 5%+ 5%+ a8 + 5% + 0

gl 1+ 52+ 5t + x5+ 510

MPUMHTHBHLIE NONEHOME ANA 2048 < N < 4006

gyl + a8+ 5% s ! 4?2

MoMMETHEHEE NONEHOM B Ko Aepa BUYE ana PAINUYHE X ZHAYSHER -“".'_-..-n

galx 14 x84+ x5 4 58 ¢ xF 4 g0 4 g2

g% I+ xf g™ s 104 12

B LES) 1+x2 +x5 + 5 + 57+ x4 2

grlx) T+ xd et v e 2B g7 4 y8 e 104 12
Gl T+x+ b+ 5t +wf 4 xT & 105 g1 4 512
g.lx) T4 a2+ x4 x5+ 5% 4104 02

gl 14+ a2 +x% 5 57 + 5@+ x5+ 104 11 4 I
9alX) T+t e+t ey pda e p e yl2
@yl 1twe s+ a +x'%r x"l e e

MpUMHTHEHEIE NONEHOME ANA 4006 = Ny . < 8182

g,ix) | + x4 10 4 g% 4 13

e 1 ad 4ot e 58 e 5% g5 0 g1

@4l T xfexT oy e o180 13

ik IR R R L AR A

gyl T+ xrx™ruf ey’ vgdsx!d

gl T+af+ %+ 5%+ 2%+ 2184 412

k-]

'I'I
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Owoxvanue mabnuyal 5

T pHW HTHEHS B MONMHOME Kogeps BYY 0N paInauips IHESEHWA Nu:"
MNprruTueHEEe NonMHoME Gna 4096 < N, < 8192
Qylal Trarn +a°ax” ey yl?
galx) PR SN P N I | IR A b
gy (X) LR e e el e R L L L S L S
Dl Trex+tagtax® ey ey
r'IF.'I-'l'«.’IHT.‘E!-b'E nonWHoOME ona B182E = |"|I'._.":rI < 163484
9, 0x) Textaiesdaeyl®
ozlx) 1e e gy g™
Qalx] ‘rkf.l':Tk'E"'xl:lrxl:lrx”
041Xl 1Text e x4 x4 g0 4 gl2 4 g4
O L% PR S N SR R IR L I |- R T
gl 1o e + a8+ 29+ x13 4 14
. 1x) 1+ 58+ 55+ w0+ w7 4 10 4 11 4 13 4 14
0glx) 1 x% e pf o g0 4 pI0 g g0 g 14
gglE) Trx+xd+xday® ey’ e
HAES 1o x? e uf e g0 plT 4 g12 4 414

Ma PaMETDL KAHANBHOTD KOOWDOBAHKWA M DaiMEpel KaOpoa JadHblxX AN\ BCEX KaHanos nepadadqdil JaHHsxX

NgMBEOEHE B Tabnuue 6.

lTabnwue 6 — MapaMeTpsl LABHANEHOM KOOWPOBAHWA CHCTEME FABME

Koamposarnen Enok Kogwposanswn Enox
MpRMEpEEn Hesogrpasanmeia BHX My . Hekoan- | Kappekuss § ownbak N K LDPC N, funcns
CEApOSTE KOS Grox BUX "‘:.,.-_.. poENHHEA Grae EYX-kpod ach HECYIAE 8 EaHans
LOPC Ko HaAHHE ¥}
Ka#an ocHoEHOro cepanca (KOC), pagrokanan 100 kify
102 3904 AU 120
- B 036
253 B232 5362 KOC
130 1196 HECYIL HX |
374 5388 BO2E !
112 3368 1483 120
€970
213 4520 AE5 130 KOO 170
Heoyww |} + HEL
344 LS08& 226 ¥
10
142 248 1388 120 .
B 724
253 4352 4482 KOC (164
130 HECyWwWs) + HCK
314 4912 5042 e
142 Mz 2E32 120 5 658
KOC {138
3 3656 aria [
136 HECYLLAN ) +
34 4112 4242 + HCK + HE[
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Mpodanwenuws mabnuue &

Kopgwpooansma Gnox
MpewEpHas Hexoguponanwss | BUX N, Hesaadpa- | Koppeegus §awe

CEOpOCTE KBGa Erok BYX K, vkl Gnoe LOPC Bok EYE-kona

H

Kogupoeants @ Gnos LOPC
Mocy = My [N, fHscnD necymx o sana
e OEHHBIE)

Kanan ocsoaHore cepeuce (KOC), peagrokaHan 200 «My

142 anss 8106 16 4010
KOO (400 Hecyuy@x]
213 107932 10832 140 ¥ L
aid 12160 12300
1.2 7536 TEGE 130
15 334
205 10088 10228 KOC {374
141 HECYLHe ) + H
304 11360 11500 yLe KA
10
12 f416 Ta46 1310 & 084
23 o240 10080 KOC (368
140 "
104 11176 11316 Hecywmx) + HCK
12 GEAN fo1n 1310
14 D22
5 9208 9348 KOC (342

140 HecywEe) + HCK + H
a4 10378 10516 yuime) KA

KaHEn OCHOSHOMS copRMLE (KOC), pagdokaHan 250 & U

142 101493 10332
20 654
243 13640 137480 140 -
l KOG (504 Hecywme)
34 15360 15800
142 G664 G804 )
10 594
2% 12628 13048 140 KOC (478
HEcyEe) + HE
Al 14560 14700 yiie) A
10
142 9536 G676
10 352
2105 12760 120800 140 HOC (472
HecyLe ) + HCK
a4 14376 14516 yme)
i NiE [+
162 G008 9144 & 285
2105 12048 12188 140 KOC (446
Hecywmx) + HCK + H
a4 13576 13716 YLLWX) KA

HUIKOCKROSPOCTHON KEHED [HUK)

152 | ool | 602 | =} | el | 1 312 (32 HECYLUHE)

HapexHbid xaHan gasHsix (HEKO)

102 | L | a3 | = | ol | 1060 (20 mecywinx)

Hogvpopadwe BHX exodwol Buropod WHOpPMAUMOMHOA nNocnegoBaTensHocTd &= (mg my, ..
My, 2 Mie 1 1 BLINAHAKLT cnagyiownm obpaiom:

- FDJ‘II.-;III::SM coobwenna  mix) =g, 1;:-"55'"‘ Yy M, . EKH' w4 My X + My YMHOHAWT Ha
" ben |':-I_,|.|;:
SxMoen Fucn i) nEnAT MA  NOPOMOAKAUMA MOTHHOM g, DCTATOK papexn  alx) =
= Dy Kpen 1 Mech Koan 1y 4 dyx+ dg;
13
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- COANA0T BEIXOOHOR KOQOBOE CNOBG |, ., KOTopoe thopMUpYeT MHCPMALMGHHOE CNOBO (.., ONA KOOM-
POBAHWA C NOMOWLID kofoe LOPC B cOOTRETCTEMMN CO CNEQYIOLHM BulDakaHnam:

borw = (fg. 1y, - A pen J=1dy, ﬂ',.dﬁ.m LT g Mg My My g My )

2 ]
4] &igh

L]

MpuMed s e — JKEUBANEHTHLIR NONWHOM KOSOBOMD CNOBA HMEET BAL ClX) = g ok Kacn mjx) r dix)

56 TpebomaHWA K BHYTPEHHEMY kogupoeadng LDPC

Kogep LDPC obpafaTeipasT BeX00 BEHEWHETD KOOWDOBAHKA 1, .. = (i, 0, ... g e (Vrak Gnok uHchopma-
Umi pasmepon K GUT0B ¥ CHCTEMATUUECKK KOQWPYET 8ro B K0A0BO0E CNOBO A pasMepom Ny, .

roe x-n:.r,« }.1, fapn e, p =iy, T SO 0 P T 1

"u.'-. Mo Tpe-Hpge -1t

MNapameTpul koga LDPC ."'.',:,;c NpMBEAEHE B TABAMLE 6. chTape

Jagadqa kogepa — onpeaendTh N'.JH. - m,l._,?. - M,,.L,, NPOBEpO4HEX OUTOR (0. 0. .o L Dy - § ONA EEH-
noro Gnoka ua K, MHOopMaLHOHHER BUTOB (. f. . i 4 ). e

MaTtpsua H, ncnons3yemas ANA pacweTta NpoBepodHblx BuTor koga LOPC, wmeaT M, no- cTpor, K nae
cToNGUOR # COGEPMUT OTHOCKHT BNEHO MAN0E YHCND HEHYNEeBRIX INeMeHTOR T, = 1, HeperynapHo pacnpeae-

NEHHBIX N0 CTROKAM W cTonGUan.
Mpasuno NonyYeHrA K000 W NPOSepoY HE X BUTOD 3aNyCLBanT B hopMe:

K

":Uu.'. ips

o= E.f?. dowpy g JS=1 L Mg D= Ehl:ll'll-

LT I )
i=1 i=1

KooupoBaHKe oCyLWecTENAIT ¢ UCNONEI0BAHHEM MATPUUE H COOTBETCTEYIILWE N DaSMERHOCTH.
Mpouegypa QODMHPOBIHHA MATRDHU H ON8 BoEX MCNOoONLAYeMEBX NagaMeTpos kona LODPC npreenesa B
NoWNoHEHHAH E.

5.7 TpeGoBaHHMA K DUTOBOMY NEPEMEMEHHIO

Beixog A kogepa LDPC nogeepraiot nobWToOROMY NEepeMENMEHMKE, KOTopos npejcTasndAeT coboi
MNEperMeseHne co CABKIOM Hadana cTanbuos.

Mpy NepeMexeddi o COEMoM Hasana ctonbuos BKTel DadHbix &, NOCTyYNanWWe ot kogepa LDPC,
NOCNegoBaTensHe JaNUcLIBAKNT 8 NENeMaRMTENL N0 CToNGUaM ¥ NOCNeR0BaTENEHO CYMTEIBAKT NG CTROKAM
(eTaplvid BrT saronoeka NMKD cHMTelBanT NERELIM}, KAK NOKAIAH0 Ha pUcyHES 4. 3aNUck CTAPTOBOR NOIMLIAM
Kam oMo cTonoua COBMMaKT Ha [, B COOTRETCTEWM C TAbnKUed ¥, B KOTOPOA NPpedcTaBneHbl AHa4aHda {_ gna
c=10. ..., 11 4NA oCTanNsHLIX AHAYSHWA [ = 1

cmod 12+
| Yo
~ BRI,
|
[ ]
Crposa 1 I"'_
ﬁ -.-'-'1--‘.-_
! = i
T
o = ===
' [ .
= i
 — —
Crposa 41 ] -"L_'r-
1
) L ¥ ¥
Crronbey, 1 CrranSsy N,
|‘l1l3:.'H|:Il.~1- —_— |'||IIC-uE',E.5'|Z:E DHTOBOD NepEM eEeHEA
4
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Hucno cTpok nobutoporo nepasmexmtena N = 41, yucno cronbuoe N, = N, div N
Mogyne NepeMeseH s OnpeqensH cred yowum oSDasom.
- BROQHOWA BuT A cuHpexcom i, npu( i< N, 3anuceiBanT B cTonbey o, CTRORY £ MOOYNA NepemMeke-
HIA,
roe o = idivi
p=imod N+ E g g2 I mod N

- BREXOAHOH BHT V; C MHABKCOM FanAad=j=N, . CcHATEERKOT K3 CTROKA 1, cTonSew Cp
4

i dpc:
raer, =jdivN_,
c o= jmod M
leBGnuwya 7 — COBWF CTERTOBOA NOZHYMA cTONBUAE SENACH NpH BUTOBOM NepeMERSHRK
Homen cTonbuya o o 1 b K] 4 5 & 7 a g 11 1
MNapamertp coawra i 2 5 4 4 13 17 14 149 23 31 37

5.8 Tpebopanua K oToBpaMeHnD DUTOB HA AYEHEN

COMH Wne Heckonesko NMED gomsHe BeiTe Npe0fpaionane B KOOWMDOBAHHEIN W MOQyNMpoBamHsA BIO.
LnaaToro NoToK BX00HEX GUTOE CHAYana paigensinT Ha KoQoBsLIe CNOBa A4YEEE, 3 3aTEM 3TH cnoBa oTobpama-
10T Ha MOAYNALNOHHOE Co3Beame. HPMEekTHBHOE YMCNo BUTOR Ha AYEHKY MOOY NALMM 1), » NPHBELEHO B Tal-
nye 8. B0 cocTolT M3 1ynq MK, Takus 00pasos, YUCNo A4EEE BeIXOOHEY fadHe B B0 pasHo M.

FeaGnuya & — Yucno BUTOE HE RYMSAKY MOAYNALMA

ThN Maay AU Hucno BuTos Ha BueERky 1) e
G- AN &
18- aM |
OPFSHK 2
BFEK 1

FazgeneHue NocneqosaTensHocTH DHTOR Ha MODYMADYOLLAE IHAYEHWA AYEeK OCYWECTENRAIOT CNeayk-
Wwrn 06pazon. GUTOBRIA NOTOK ¥, NOCTYNAKWHME OT GUTOBOMG NEPEMERMTENS, PAIGENAKT (D8MYNLETHINEKCH-

PYIOTIHA N, b e NOONOTOKOE, KAK NOKAIAHD HA DHCYHKE 3, 3HAYEHNE N, 0 oeeme = Too-
Boton, Baca
1. (LT
‘b “1 & bqn h‘." ﬁ"au- -
-
—_—p (e RTHImSHTop |

T "m-—'l.d-".-_

PucyHok 5 — DemyneTANNSKCHpOBaHME NOTORS BHTOE HE NOSNOTORR

Paspeneudxe noToka GuToa onpedenaoT kas oTobpawanue NoSHToRD NepemesaH X BXOOHE BHToE v,
Hil Bl O0H ke BUTE D

R LS
F,\'.'IE _.|' = 'Idw N'JLII'.'!S.'H.‘.‘!HIS';
£ — WHAEKCH BHTOR, eMyNsTUNNEKCUPOBANHEX Ha noanoTord (Dse<N_ = ), KOTOPSLIE 338MCAT OT
AHAYEHKA | B COOTEETCTEMK C TEM, KaK cnpedenseHdo a Tabnuue 9,
v, — BXO0 O8MYNETHNNEKCOPE;
§=— WHOEEC BUTa BO BXOQHOM NOTOKE,
b, j = BbIXOA ABMYNLTUNNEKCOPE;
J = HHgeKs BHTa B 3a0aHHOM NOTORE HA BelX 00 JeR Y NsTHWINe KCopa.
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Tabnwue O — 3asHcAMOCTH HO0MEp0OE BXOOHBIX ¥ EREEXTOHRIX BuTOE O8MYyNEeTENNSRCOPE

DOpMAT MOy R e

Covrearcrene Guroe

apaK HoMEp BXoOHMD En.ra T P — ]
Hl:l'ﬂEp BrixogHOro BWTa & H]
Homep axoanoro Gura ddiv N, oo ] 2 3
16-2AM -
Homep axxoiHoro Buta & 3 i 2
HDMEP BECOHOMD Gura { div & . - o i 3 i L1
Ew:l--."_:-AM SUNSTaam S
Hosep asizonqoro Buta & = 3 4 a i
5.9 TpeboBaHMA K OTODPAMEHMIO AYSEK HA COIBSINHE
Kawgoe konoeoe CNoBo A4eek [y, ... ¥ oo - 1a 1=[b; .- b awon 1q |. nocTynawowes oT A8MyNLTH-

NErcopa, AoNWHO GbiTe oToBpaweHdn Ha Todky COARESOMA o4Moro Wa Tunon: BPSK, OPSK, 16-04AM wnim
64-0AM — OnA NoNyYeHWA ToOUYKK COIBEIANA 2 A0 HOPMANHIALWH.

TodHBIE IHAYEHUA QEACTEHTENEHEIX W MHRMBIX KOMNOHEHTOR Re(Z, ) v Im(z_) AnA kasnoi kemBuHaume
COOTRETCTEYIWME BXOOHEX DUTOR ¥, | NDHBEAEHE ANA DAANHYHEX COIBE30HA B Tadnuue 10,

Tatinwug 10— Orolipasxerue BUTOR AYSEEK HE TOWER COZESI0MA

Coameagne

Orofpaxerne

BFSH

.|"-|:| [

Re(z“:-

Imiz,)

PSR

.|"-|:| i

Rez,)

.|"-| i

imiz, )

1E-CAM

}rl:."

¥z iJ

¥
F-ter_zq_

¥1.q

.|".]._ i

Imiz, )

Ed-0AN

-"'.l:l. q
."—2 0

.|"..1 i

L= =]

=

Re(z“:-

e

-

¥y g
¥a .

¥z g

[} 1 1

i 1

1

[ e

1

= =

=

Imiz,)

-7 -9

-4 -1 1

3

5

Coapeafia M QETANHIAUWA NPUMEHASMOID K HAM OTOSRAMEHHA NOKA3aHLI Ha DHCYHKE B,

Touxd COIBE3AMA Z, ONA KEMOTD BXOAHOMD KOOOBOTD CNOBA AYeer [y ..., ¥, .. 1] HOpMaE-
NHIYIOT B COOTRETCTEMK © Tabnuued 11 onA nonydeHua TOUHOND KOMMNEKCHOMD IHaYEHHMA AYEHH, KoTopoe
OCMAHD MCNONEI0EATECA NDH MOOY ALK,
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Maopgynnumns

Hope BpYHIGARN i uHEHT
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510 TpeGopaHMva K NEpeMeXeHMIO AYSEK

MoepaocnyYalHblid NEPEMERHTENE SYSEK J0MKEH DAEHOMEDHD DACNPEIenATE Adeiky B BNO, Yytobul
OCRCNEYMBaTE B NPHEMHWEE OEKODDenNAUME FKaHANbHLIX WCKAMEHKA KW COBMMATE NoOCNedoRaTenbHOCTE
neperMexeniia B B0 Ha npoTAXEH KA 0QHOTD BRoka BperMeHHOrD nepeMereHs (BB, oM. 5.11).

Bxog nepemexuTens aueek (9. 0.9, 1. Gen ) ACIHEH NPEQCTABNATE COG0R A4eikk JanHex B0
CHHASKCOM £, COOORMUPOBAHHOID CNOMOLWSH COIBEI0RA, rofoaHayaeT yBenuHMBAIoLHACA uHaerc B BryT-
pid BB, ZroTuHoekc cHpackiBRIOT BHYNE B Hadane kaxqoro BEMN. Beixon Neperex M Tena AHeer JoNHeH Nped-
cTaenATe cobon sewrop {d, 4, o 4.....d, Nt }, oNpegeneHH bl BEIDamEHAEM

L

g Lo = 0. o ONA Kawaoro g9 =0, 1., ."-.'m__: .
roe N, .., — YHCN0 BLIXOQHEX AYeeK faHHslx Ha BI (pasHoa Ny, v
L (g} — thyHKUMA NEPECTAHOBKW, NPUMEHAEMAR K r-My BN B pamkax GBI
Dyuryie L {g) onpegensioT cnegyswium obpazom: L{g) = (g K )mod N . 3Hadedns K NpuseieHs 8
Tabnuue 12.

Tatnwus 12 — JHaqvesHA K. ONs OyHEURW NePecTaHOBRR L)

r [0 1 2

[
-,

[4
=

K, Ha25d H407 HE5 54 YHG Y barag Qg0

5.11 TpeSoBaHWA K BPEMEHHOMY NepeMemBHH

BEM cocToMT M3 0QHOM MM Heckonekux BINA. Ero oToSpasaioT Ha Lenoe YAcno {00 H WK HECKD MBS}
wagpoa OFDM. OnureneqocTe BEM Ny, puipaxessan B kagpax OFDM, nepegaetcaa MMNC, Ny =1, ... 8.

BpemeHHOHR NepesMesuTente NPelcTaenaAeT cobol CTPOMHO-CTONBUOBREA GNOKOBRIA MNEDeMERHTENL,
wicno cTonGuos My = 41 B NepeMesHTENe pABHD YMCny cuMBonoe B kagpe OFDK. Mpaduyeckoe npegcTae-

NEHWE BREMEHHOIO NEPEMERHTENA NOKAZAH0 Ha pucyHEe 7. JaHHLIe S4EEK JanMCcelBaNT B CTONGUE, 3 CHHT k-
BT MOCTROYHO.

Aernars, LT oA
[ i e [ ]
AREE PRI '\
Croms 1 o I —ss
I e
J .-—-""'--‘-- ="
e
--_-_.F_____='I'll'.’
"] ‘
o - s =y
--—-—"-'_-.- 3
oeesnbe | 11| L i s i kil
| S T 1 ¥

CronBay, 1 Cronfisy, Ny

PucyMok 7 — Cxema BpeMeHHsro nepemexuTena

HYucno CTpOK BpemesHOoro nepesenmrens Ny = (N_ - N div N,

Moayne NEpesekeHAA CnpegeneH cnegyiownm obpazom.

« BXOOHYID AHNGAKY Uy ©AHOEKCOM fnpia O =7 = (N N7} sanvcuBanT B cToNGEY Cr, CTPOKY fr; MOOYNA
NeperMEReHHA,
roe cy = fdiv My,

rr; = imod M

= BBIXOOHYK AHEHKY vy € HHaekcom jana 0 =j< (N

[-0H]

NP EHUTRIBAIOT M3 CTPOKK r, cTonBed ¢

cels
roery = jdiv Nr,
Co=jmod N,
1B
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512 Tpebopanwa k obwen cxeme OF DM-mogynauum

Mocne GRoEoR NepeEMeEReHHE UWPPoBLIE NOTOKKW NOMMYeckdy kaHanos gadMsix KOO, HCK W HEL nocty-
NaKT Ha GNok OToDpaMeHHA JanHex Ha Hecywwe OFDM (oM. puoyror 1), O0Wes 4WCcno 4 pacnpeaeneHse
HECYLLWX ONA PaiNHYHEX NONOC PAOHOKaHANa NpHeedeH 8 Tabnude 13,

FTeGnuya 13 — Facnpegenadue HECYLUWHY NEA fFE3NAYERXE NONOCEE paOAdkaHana

Ofwee wucna HWcno Hecyw HE
MNoacca pagae: Hacyyus OF DM
pakans AF My
Hiaua Mieno e nnc alw HCH HE
19& — —
b 170 — 26
100 215 {B paccefHHeix, : —
7 NETORARKIWMXCH] 164 32 —
138 3z 26
400 — —
33 ar4 — 26
200 439 122 pARCCERHHR F — -
13 NOBTOPAKIL MEEA ) 468 32 —
A4 a2 28
204 — —_
45 478 — 26
250 553 {28 paccefHHEX
17 NOBTORAKLW KICA] AT 32 —
d46 32 i ]

Mpy OFDM-r0ay NELWKE NPOBCOAT Dazbyesie YUDDORRE NOTOKOE NOTMYECKKY KAHANOE JaHHEX Ha Bno-
KM ONAHOA L = 41 CAMBON KOMNNEKCHOW MOGYNALMK Z,, NPAYEM KERHOBIN TAKOA CHMBON UMERT ANKHY Tyoo
GWToR (M. Tadnuuy 8). anee 8 COOTRETCTEHMM C HOOOM [pef oCylWecTeNANT oTebpakeHyde z, Ha Hupopa-
UHOHHEE Hecywue OFDM-cuMmBona 8 COOTRETCTEMM C BnbpaHHbIM BADWAHTOM MOOYTALUHN  HECcy-
wrx — BPSK, QPSK, 16-0AM wnw 84-0AM. Ouarpasmme otoSpaxedya koga MNpea gna QPEK, 168-0AM K
&4-0AM BApHaHTOR MOOYNAUWMHE HECYLLHX NPEOCTABMEH LI HE DHCYHKE 5.

Mocne oTOSPaMEHAA JaHHBEE NOMHHECKME KAHAN0E HA MHGOPMALHOHHEE HECYLLHE OCYWECTRARKT Y4ac-
TOTHOE NEPEMEKEHHE, KOTOPOE JenaeT pacnpedenaHKe NOrHYecsdx KaHaNoE No HeCyLWHM NoeBgocyYai-
HEIM, 4TO NOIBCNAET MOBEICHTE YCTORYMBOCTE CUCTEMBI NEDESaYA JAaHHLIX K CENSKTUEHLIM IAMUDaHKEM,

Mosksss MHQOPMALMOHHEIX HECYWMX B cocTap OF DM-cumBOna BBOOAT TAKHKE NANOTHRIE HECYLWWE K
Hecywre NMC. NMWNeTHEE HECYLLKE NEDEa0T Ha NOBbIWEHHOM YROBHE MOLWHOCTH. $askl NANSTHbK HECYLLMX
IANA0T B COOTEETCTEMM C ONODHOH NCEBIOCNYYARHOR JBOWYHOA NOCNefoBaTENeHOC TR PaBHbIMA 07 nMbo
1807,

MunoTHele HecyWre BacgaT 8 coctas OFDM-cruseona © uenek obecneYerth Ha MPrHKMaIoWeR cTopo-
HE BOIMOMHOCTH CHHXPOHRIALMA CHMHANA ¥ OLEHK X3paKTepUCTHE KaHana nepenadin. NMUnoTHbIE Hecywxe
COCTARNAKT OKONG 9 %% oDWErs YHMona Hecyw s (oM. Tabnagy 13).

Hecywue MNMNC BEOOAT © UENBI0 HENOCDEACTEEHHON NEpegadd MHMOoDMaLKMA O KNIDYEERX NapamMeTpax
NEpELABAEMITS CHTHANA [HANWYHE NOMMYEeCKM KAHAN0R AaHHEX, ckopocTe LDPC-koga, Tn QAM-coapesnuna,
ONHHA 3AWKWTHOM MHTepaana « np. ). B kaxgom cumecns OFDM nepegawT veTeipe Hecywks MINC.

OF DM-cmaon, nony<eHHeER NOCHEe BRESEHHAA NMUAoTHESE HECYLW KX W ecywrx NNC, nogeeprawT odpaT-
oMy npecbpaiceanns Oypee, KOTOpO2 NEE0CPaI0BLIBART CUMBON M3 YACTOTHOW 0EMNAcTY BO BDEMEHHYID.
JaTem B HAYAND CHMBONA BEOGAT JALWTHLIR MHTEREAN GNUTENLHOCTEI0 T ;. B 38l THRIA KHTEEBAMN KONUpYIoT
nocnefiue N - To/T, OTCHETOR NONSIHOR Y4acTh chmaona, rae N, -, — ANKWHA NONE3HOH YAcTH CHMBONA
(B oTcueTax), TL_. — ONHTENEHOCTE MONe3Hors CHMBONA (B cekyHdax). B cucreme npeoycMoTpes 3aMTHERA
MHTEPRAN C ANWTENLMOCTLED T /8.

MonyYeHHY NoCNe00EaATENEHOCTE BREMEHHEX OTYETOB CrpaHHY MBAMKT, MAcWTAGUPYIOT W KBAHTYIOT B
COOTEETCTEWA C DaspAgHocT 0 LIAT.

Mepen obpaTHeM NReobpasoBaHkes DYDLE MOKET NPOBOAKTECA ONEDALWA, HANPABNEHHAA HA CHMME-
HIE NKE-graKToRa cHrHana.

12
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MpW MCNoNEI0BAHKMA DAZHECEHHOA NEPEaaYY NePe] BEEOSHNES JAWKMTHOMD MHTEpaana GNoK BHECEHMA
IANE0KKN POPMUDYET HECKONEKD CHIHANOE & HBOBXOQMMEIMA BPEMEHHEIMK 3878 DHEaM.

513 TpeBopaHua Kk kKagpoeon cTpykType OFDM
MNepagasastsi CArHAN JonKeH DeiTe OPrasisosal 8 BU4E NOCNEI0BaATENEHOCT Kagpos. Kagp wmeeT
OMHTENEHOCTE T WoocTouT Ma L = 41 OFDM-cumaonos. OF DM -cumaon iMeet ANUTenNsHoCTs T g M COCTOMT M3

IAWNTHOMND MHTEPBANE BNHTENEHOCTED Te W NOMEIHOA YAcTH QNHTENEHOCTEN T, (Te = T, + To) 3auTHesii
MMTEPEAN ABNAESTCA LHMKNWYECKUM NPEUKCOM NONEIH0N YaCTH T, ero ANWTeNsHOCTs — T, /8.

OF DM-cHMBONL COgQEQ#AT NONEIHYI0 MHEOPMAaLMIo {0 QaHHBIX ) M ONOPHYID HHEODMALLWK [NHNOTHRIE M
MNMNC-Hecywre ). CHMBons 8 kagpe OFDM nposysepoRans o1 0 0o 40,

Kniovyeskie napameTpel Gnoka OF DM-mogynALkn cUcTeMEe NDHES0EHE B Tabnuue 14.

Tatnwusa 14 — Knadeewe napaMeTpsl Mogynaysn OFDM cucTemsl FABWME

MNapamearp Anauerne
Moncca pagwoxaHena Al KiMu 100 200 250
Uscno Hecyugee K, . 215 434 L53
OnATENEHOCTE NONEIHOA YACTH CHMB0NAa T, MKC 2250
- ]
FacoToa=sHe Mesay COCEaHUMA HEoywsMr 10T, Tu 4000 - 444 a
2] o9
PacoToasie  MEHIDY  HDERHERMK  HECY L LG CREKTRE
" way JHnE P 85,1 1947 2453
(K gae— TH T &MU (NPHMEQRHDE ZHAYMEHWE)
OneTeneHocTe 33WHTHOMD wHTepRana T, MKC 281,25
OnutensHocTe cumeona T = T, v T, Mke 2531,25
haTemaTHuecxan MOOENE CHIHana Sl:f} OMNUCEIBAETCA Bb|DaseHE .
| o Lot Kpge ] i1}
- J3nd.d ]
sifi=Re e P E E CITII i W ko !
| imral (=0 k=g i

] j2z LI! Tg-Tg-LmTg)

TAE W, et = 8 T SR L) Tost={i+Lom+ 1) T,
| ] MHaYe,
B in — HU#HWA NDefen KHgekca Hecywein, #K_, = 0
K .. — BEPXHWANpeaen muaesca Hecywed, K, = K .- 1
L — YACno ciMeonoe OFDM B kagpe, L = 41,
k — HHOBHKC HECY LLEH;
k' “— WHOEKEC HECYLYEH OTHOCHTENEHO UEHTDaNLHOR YACTOTh, K ' = K = (K, + K, 1’2,
! — WHOeks chuseona OF DM & kagpe;
m — HHOBKC NepelaBaeore Kaapa;
f. — UeHTpaNBHAA YACTOTA CNEKTRa CUIHANA;
C., & — FOMANESKCHEA ROIDERUWEHT, MOOY NMPYIOWME K- HECYLLYH [ro CUMBONa B m-s kagpe OFDM.

C UeNek HOPMUPOBAHHA BeXOOHOID YDOBRHA CHMHana B CHCTEME NPe0y CMOTPEH L KOMDHHLWEHTE HOD-
Manuaauun eenidnl C . NIpUMEHEHNE 3THX KOIQPULIMENTOR HODMMPYET K EOMHALE CYMMAPHYID MOLL-
HOCTE MOOQYNAUWMOHHOMD andasuTa wHDopMalvonieE HECYWMX currana (cm. pucydor B). B tatnuue 11
NDEQCTABNEHE IHAYEHWA ITHX KoDMUUHEHTOR ONA BOEX DENNMOR MOV NALMM.

514 TpeBoBaHMA K YacTOTHOMY NEPEMEXEH M

YacTOTHOE NEDEeMEREHKE, KOTOPOE BRNOMHAIOT Nocne oTODDAREHMA DaHHLIX NOMMEECcKMY KAHAN0E Ha
HHOPMALHOHHLIE HECYLLWE, 4ENaaT PACNDeenaEH e NOMMHECKNE KAHANOR N0 HECYLLKM NCEBA0CNYHARHEBIM.
Takoe pacnpedenaHye NoIsonNsaT NoBLICKTE YCTOAYHMBOCTE HHIKOCKODOCTHEY KAaHanos naHHex HCK i HKO
K CENEKTHEHBIA 33 MADAHWAM.

20
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MogynupoRaHHele aeeism gandey kadanoe HCK » HEL otobpaxanTt nceagocnyyaiHes oGpaiom Ha
HHDODMALWOHHEE Hecywwe OFDM ¢ mHgekcame kK =+ 1, .. = 106 OTHOCHTENEHD USHTRAaNEHOR HECYLLLER
paguoKaHana.

HHoekco nHPOPMaUMoHHEX HECYLWHE, HA KOTODLIX NepeaaKT darHee kananos HCK v HEL ona ecex
cuMaonoe e kagpe OFDM 1M onAa cex sapUaHToR NPUCYTCTEMA JaHHbx kasanos HCK v HED, npegcTasneie: g

Tabnuue 15. MHaeks cvmeona cnegyeT Bpate no mogymo 7, T.e.d' = fmod 7.

TaEnuWyga 15 — VHABKOH WAROPRMALMOHHEY RECYILAE K3Hanoa HE « HCK

Huaenc campBons
OFDM i =/mad 7

Mrgercs MHBOpMALHAHHER Hecyiyus kadanos HEKD o HOK arsaca tensda QERTRINEHOE BeCyW el paJdaraHana

k-

H¥0

HEK npm arcyraremn HEKD

HCK npu namwysa HEQD

103, -101, -88, -0 -TE, -67,
-6d, —43, —24, -23, -21, —16,
=13, 11,13, 20, 3%, 36, 39, 67,
1,74, 76, 96, 101,102

=105, -87, -86, -82, =T, =77,
—-66, —52, —48, —42, —d41, -31,
=28, =26, -0, =2, -1, 1, 7, 24,
33, 34, 44, 59, 88, 689, 71, 749,
B2, 87, 06, 104

—106, -84, -0, -74, 77, -52,
—dd, —34, -28,-22, 18,09, -6
-4, 1, 8,9, 12,18, 14, 41, 42,
43, 44, 47, &6, 63, B, 72, 7O,
@2, 104

—-99, -84 -03, -84, -FE 77,
—§0, —65, -57, —56, -36, —29,
—26, 11, 14, 18, 20, 31, 32, 41,
5g, 82, 86, 93, 96, 47

—104, -84, -T9, -&4, -50_ -54,
=21, =13, -11,-8,-3.2, 5,4, 4,
18, 29, 33, 38, 46, 4F, 49, 5E,
63, 67,66, 43, 84, B9, 94, 96, 989

—104, -87, b5, —36, -TD, -G48,
—-bg, —&2, -84, -84, =53, -&1,
-18, 12, -7, -6, -1, 2, 9, 13,
17, 10, 24, 28, 33, 36, 39, &8,
8d, o 92 104

—10&, -8¥, 02, —rd, -4, —64,
—5%, —43, 31, -28, -4, -3, -2,
19, 24, 38, 43, 49, 53, 59, 67,
B8, &4, 92, 04, 99

-840, -74, T4, -66, 58 -53,
-48, -3%, -28, =21, =14, =13,
-8, -6, -4, -1, 3,6 17, 21, 24,
26, 31, 32, 36, 42, 48, T4, B4,
BT, 892, 08

—106, -84, -76, -T2, —69, -68,
-GE, -59, -48, -42 -21, -14,
=12.1,3, 6,14, 22, 23, 26, 249,
32, 47 52, 64, 66, 69, 74, TH,
83, 86, BA

—101, —82, -T6, —64, -56, —49,
-6, —d i, =32, 24, -13, -4, 31,
43, 52, 56, 57, 54, 68, 60, ¥,
BD, @1, 82, 06, 105

-101, -94, —86, -0, -67. -62,
-5 -53, -52, -51, —dd, -33,
-32, -14, =15, =11, 14, 16, 13,
22, 24, 26, 34, 36, 54 56, B1,
63, 67, T4, B9, 104

=106, — 103, -07 -85, -83, - T4,
=T, -61, -&F, 44, =346, =31,
-26, -8, =7, 1,4, 9, 11, 12, 24,
36, 36 44, 49, 54, 64 67, 74,
BH, 94,103

—-48, -86, -f6, -71, 67, 58,
-4, —43, 42, 22 13 -11,
-6, 4, 14, 16, 10, 26, 32, 36, 43,
44, 78, 95 96, 105

=104, =103, =96, -83, -3, =76,
74, -T2, -89, —63, —59, —43,
-41, =33, =11, =&, =7, 13, 19,
32, 33, 36, 43, 44, 54, B2, &3,
76, 78, BA. 8O, 92

—104, —102, -03 -91, -88, -47,
-, -F7, -63, -62, -51, 44,
—d8, 24, 1, 6, 15, 21, 24, 28,
34, 41, 47, 48, 58, TE, B2, 84,
A6, 9709, 104

[4:]

-84, -BY, —69, -64, 52, -13,
—F.—4,-1,3, B, 11, 14, 24, 26,
31,41, 53, V& YV, 78, B4, BE,
a9, 101,105

-1045, 498, -84, -86, -TE&. -T7,
—¥1, -64, -83, —-58, -51, —44,
-4, —34, =23, 16, —14, -1 7,
14, 33, 34,41, AT, 53, 89, 77,
4, 4%, 97101, 1403

—105, -93, -01, -84, -83, -76,
—51,-44, —46, —38, -22.-16, 2.
&, 8,17, 19, 22, 24, 36, 39, 43,
44, 51, 52, &7F, 58, 68, 69, T4,
@1, B4

-%2, -BE, -B4, -56, -51. —48,
-42,-32, -31,-21.-18, -7, -6,
=4, 9,11, 32, 4452, 54, 57, B2,
B3, 86, 8B, 101

-1, -84, 638, -5, —dE, -36,
=34, =31, -2%, -24, 18, -14,
=4, =3, 11,12, 14, 21, 34, 42,
47F, 48, 56, 58, 82, 77, 9, B8,
B9, 91, 89, 103

—103, -98, 07, -4F, -83, -82,
=74, -84, -66, =54, =36, -26,
-23, -14, —12, 11, -89, 14, 18,
24, 26, 29, 33, 34, 39, 43, &0,
oh, G0, 94, 102,103

Mocne oTobpamedya JakHex kanance HCE 1 HKO moaynipoeaiibe A4edi QadHsix kasana KOC oto-
BpamanT Ha MHOPMALMOHHBLIE HECYLUHME C MHABKCaMA K = K+ K — 1N0cnegosatensHo, 38 oKmioueHs-
26 MHDODMALWOHHEBIX HECYLLKE, YIKE JaHATEX kaHanamn HCK v HKI,

5.15 TpebGonaHWA K NANOTHLIM HECYLLAM

HaasadeHne NANoTHEX HECYLWHME — Nepegada JoNoNHKTENEHOR {0NopHoOR ) MHgopMaUrK, C NoMOLEID
KOTOPOH Ha NPMEMHOR CTOPOHE OCYILBCTRNAKT CHHXPOHMIALM IO, 8 TAKKE OUSHWBAKT X8 paKT S pRCTHKA KaHana
nepegadn. MMNoTHEE HECYLLKE NEDESAI0T HA NOBLILUEHHOM YDORHE MOWHOCTH. [THNCTHEIE HECYLLWE LENAT Ha
fEa Tina: 1) NOBTORRIOWHECA M 2) pacceAH HpE . MoONoKeHWa NOBTORRIOWMXCH NMNOTHEE HECYLWK B CNEKTPE
CMTHana Me JABMCHT OT HOMEDa CHMBONAa B Kagpe, 4 NONOEeHHE DacCefHHLIX — JABMCHT. $adel NUNOTHEX
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HECYLLX MOMYT NPUHMMATE adadeHda 0° wne 180° B CoOTBRTCTEMM C CROPHOE NOCNegoeaTeNeHocTED. Mow-
HOCTE MANOTHEIX HECYLLWX COCTABNAST 16/3, B TO DPeMa KA K CPEIHAA MOLWHOCTE MHDODMALIMOHHBIX HECYLLWK M
Hecywmx MMNC 8 cooTRETCTEMK C KOIDDHUWNEHTOM HODMHPOBAHMA pagHa 1.

515.1 Onpepenedye oNopHOR NOCNeO0BATENLHOCTH

OnopHaA nocneagosaTensHocTe W, ABNASTCA NMCAMN ¢ NopoMOaoWIAM Mo RHOMOM 1+ %2 4+ 1. Crema
reHEpaToRa, PeanUavioliers NaHHLNR NOMHHOM, NPHBSAEHa HA DUCYHES B.

1 1

1
i i e e S i e i w e T ¥ i w

HEuanm nonansanaEHeeTd G 119194491 111040, XOR

F‘HE:.IHIZIH & — Cxama reHeparopa oNoEHoW NocneasBaTensHICTH

Daas NMNOTHEI HECYLWMK, 8 Take drass MNC-Hecywmx onpegenAnT Ha OCHOBE IHAYEHWA W, TEHBH-
pyesdeix gandoi NCAN. 3uaderne O cooTeeTerayeT dase 0°, awaderne 1 cooTeaTeTEyeT dhaae 1807,

MNpK HHWLKANKIALKK TEHERATORA ONOPHOHR NoCNeNoBATENEHOCTIA BC8 DEMTMCTDE BRICTABNAKRT 8 a1:
{cM. proyHOR B Kasool k-A HECYwWeR CUMBONE CTABMTCA B COOTBETCTEME BWT W, . MHMLManNMIag9io ocywe-
CTEMAAIT B Ha4ane kaxnoro crssona OF Dk,

5.15.2 PacnonomeHue PACCEAHH LIX MUNOTHLIX HECY LMY

Muaekcel paccefaHHblX MANOTHEY HECYLLWX ONPEOeneH B Tadnyuye 16.

M pPUHMEBY BHMWE — Ecnn COEMBCTHTE YEHTRANSHEIS HECYLUWE NDW PA3NWYHE £ NONOCAY PagqedkaHana, TondnaT-
HEIB HECY UL We Gonee YILOTO PAGQWOKAEHANA OMaEYTCA NCAMHOKECTEOM NMNOTHSI X HECYLLEE HOnNes WHpOKOND pEOHOKIHANE.

PacceAHHER NANOTHBIE HECYLLAE YCUTWBAMT N0 MOWHOCTH W X 5aikl 33030T 8 COOTRETCTEMW © ONap-
HOW NOCNEoBaTeNLHOCTED W, No dopMyne

Re{Cp, (4} = ;l-;_' c%- W, )

(2}
Imf{C_ , ,}=0,
FOE i — WHOBKE Kagpa;
| — WHOEKT CMMBONA B Kagpe,
K — WHOSKC HECYLLEN B CHMBONE.
Tafineusa 16 — MHGEKCE DECCEAHHER MTANOTHEE HECY LW
MNonoca [=H- FIHOERD LjEH- Huena FRCoEAM
; ; MiHases chenana rth.'.E'EI.'H PACCERHHEIX MAMITHLEY HECYWHE DTHDCZHTENRRD
AHDEAHANA TRANEHDK® HELX MHAMNOTHERLX l|" . - . .
N W NE— [ mod 5 LEHTPRALHON FESFULE R &
1] -gh, -60, =35, -10, 158, 40, 65, 90
1 —-B0, -55, =30, -5, 20, 45, 70, 85
100 ar -} 2 =100, =Fh, —50_ -25, 25_50, 758, 100
a -85 -F0, 45, 20, &, 310, 85, 80
4 =Hi, =55, =41, =15, 10, 45, 60, 85
-213, —1948, —185, 171, =157, =143, =120, -85, -60,
I} =35, =10, 15, 40, 65, 90, 143, 127, 141, 155, 16%, 183,
200 219 P, Ll
1 208, -1895, =181, -167, -153, —139, =125, -BO, -55
=30, -5 20,45, 70,95 117,131,145, 1559, 173 187, 201
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DRoH4sHYE Madauie T6

Manaca pa WrHaess usn Hucno pacceRn
. o ) ) ARLERE cHmBDNA MHaaEcH [HICCEAHHEE MAAOTHE X ASCYLYME OTHOCH TEREHE
HMOKAHRNS TPEnbHIA HEEE AN THEIN
N = fmod & USHTOANBHDR HECyLen k
A KMy HECYLIEA HELY WIHN
205, =181, =177, =163, =140, =135, =121, =100, =75,
2 —&i), -25, 25, 50, 75, 100, 121, 135, 140163, 177,191,
205
—Z201, =187, —4T3, 158, 145, 131, 117, =45, =70
200 214 22 3 ' 2E, = . ' ' .

45, 20, 530,55 B0, 125,130,153, 167,181, 105, 200

-187, 183, —168, —155, —141, —127, 113, -90, -&5,
4 -4, -15, 10, 35, 80, 85, 129, 143, 157, 171, 185, 199,
213

—-E60, 255, 241, =213, —1499, -85, =171, 157, =143,
] —120, -85, -60, —35, 10, 15, 40, 65, 90, 113, 127, 141,
155, 169, 183 197, 225, 2349, 253

—-265, —281. -237, —200, —194, —181, —167, —153, -1349,
1 —-125, -80. -55, 30, -5, 20, 45, 70, 85, 117, 131, 145,
155, 173, 187, 201, 229, 243, 257

—-2671, —247. -E35, =205, —191, =177, —163, —148, -135,
250 276 25 2 —121, 100, -75, -50, -25, 25, 50, 75, 100, 121, 135, 1449,
163, 177, 191, 205, 233, 247, 261

—-E57, —2453, =220, -201, —187F, 173, 158, 145, 131,
3 —11%, -85 -F0, 45, 20, 5, 30, 55, B0, 125, 1389, 153,
167, 161, 195, 208, 237, 251, 265

-85, 230, —225, —197F, —143, —1649, —155, —141, —127,
4 115, -80, -65, —40, -15, 10, 35, 60, 85, 129, 143, 157,
171, 165, 198, 213, 241, 255, 269

5.15.3 PacnonomeHHe NOBTORAILWLWCH MHMOTHLD HeCYLL X
MIHOEKCE NOBTODAIDWHMXCA MANCTHEX HECYLWHE CnpageneHe B Tabnuue 17,

M pPHME24YaHWE — ECnd COBMECTHTE UEHTRANEHHE HESYIWWHS NP A PRANKAY HEIE NONOCEXE PRAWOKEHANA, T NHOOT-
Hiel2HacyujHe Gones YIHOrO PEAMOKEH SNa KR YTCANOGMHORMECTEOM NENOTHRE S80I M Gonee LWHpOGROro pagMorkadana.

FTednuya 17 — WeagHod NOETORAK W KECHE NANOTHRIX HECYLLHN

Manoca pagdasa- | Meoeke gesTpansson Yuena nosTopakiwpice AHLEECE NODTOEAOLHESA MANOTHE Y HESYLUHE
rana & kly HECYLIEH MANDTHEXY HECYUWIAR OTHICATENERD JEHTPANRKDE HECY LS k
140 107 [ 0, + 37+ 73, = 107
200 2149 13 0+ 37, &+ 73, £ 107, £ 147, £ 184; £ 219
250 2T 17 O£ 37 £ 73, 2107, £ 147, £ 184; £ 2159, + 255; + 276

Boe NCBTORAKIWLKECA NHNOTHBIE HECYLLME MOLYNHMDYT COrNAacHo ORoOpHOR NOCNea0BaTENEHOCTH.
MoBTORAKWHECA MANOTHEE HECYLWHE YCRMHBRIOT N0 MOWHOCTH ¥ WX dass 3agawT 8 COOTRETCTEHK C©
ONopHoA nocnegosatensiocTen W, no dopayne
I B
RD{G"I i F:} - _4__ 2 l: - hk}' {.'3.]
Im{C ., b=0

P
5.16 TpeboBaHWA K Hecywmm NNG

Hecywwe MMNC npegHaisa4dersl ANA NEPEOEYH NapaMeTpos CUFHANA, CBAIAHHEX C PERKMOM Nepeaadm,
NapaseTEaMy KaHANBHOMS KOOHPOBEHKA KBHANA M MOOYNALKK.

WHdopragmse MNINC nepefanT napannensHo Ha YeTeipex HecywWx. Kaxaas Hecywas MNMNC s ogHom 1
TOM ME CHMBONES NepagasT oo 1 ToT #e guddrepeH Lnans o K0OWMPOBAHHEIA MHGODMaLBoHH bR GUT. Miges-
Chal 3THX HECY WX OTHOCHTEMNBHO UEHTPAMNEHON HECYLLEW DagyokaHana &' pagsHel £ 27 W L 81 onA Boex gapiaed-
TOB LWHDHHE NONOCH paguokasana.
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Hecywwme MNMNC ofecneymearsT nepegady cNegyiowen rHhopmanm9;

- THNE MOOYNAUMOHHOMD coapeaglwa KOC,

- CHOPOGCTH KAHANEHOMD kogupoeadda KOG,

< YUCNA Kaapos BpereH oo nepemesedra KOG,

< HOMEPa EASPA BEEMEHHGT0 Nepenexarna KOG,

Murudanuaaumo asel MNMMNC-HecyllMs oCyILecTENART Ans kaxgoro kagona OFDM. Ans WHduKaniaagiiu
dazk MMNC-HecyMs NEpE0rs CHMBONG Ka00a MCNoNe3IYNT ONODHYH NOCNeq0EaTENsHOCTE W),

Bnok naMHex NNC cooTeeTeTRYET ogHory Kaapy OF DM 1 copepsmt 41 GuT, KOTOPRIS ONDeasnesH il Cne-
OyHILMM OSDaaom;

27 vHdpopsauroHHLx GrToE,

14 WAt TONHEIX BHTOR OAA Z3ULMTE OT OWHD0E.

516.1 Topmuarnepegayd MNC-uxopmanin

HMudopma o MNMNC cnegyeT nepegasaTte B cOOTRETCTEMM ¢ TAGNMUER 18. NMapbuim nepefanT BuT 5,
Mepable TpA BHTA 3203107 HOMED BEDCHH H GOMEHE GbiTE YCTAROBNEHSE! B 0. [TPH KaMEHERKA BEDCAM BOIMOHHO
HMAMEHEHME IHAYSHUA OCTankHEX nonel nudgopsaumwe MNC.

THn MogYNALWOHHOM Colaeagua KO nepenainT OEyMA GHUTaMA B COOTESTCTRIMA ¢ Tabnuued 19.

CHOpOCTE KAHANBHOND koga KOT kngipyioT Tpess BUTaMK B COOTEETCTRMA ¢ Tabnuuen 20,

HYucno kagpos BpemMeHHoro nepemeseHua KOG Ny nepegawT TReMA BUTamu 5, &, S, (aHadyedna 000,
111 sapeseparpoBaHsl ). MIHOEKC TEXYLLEMO KAADA NEPEMENEHHA TaKE NEPeianT TReMA BUTaMW 5, . 5,1, 54
HMHoeks MesaeTes B guanazore ot 0 go Ne < 1 (asagedda 110, 111 sapazepeyposadsl ).

BUThl &, 5, YEASBBAKT HANAHAE (IHAYEHWE 1) UMK OTCYTCTBKE (2Havende D) B kagpe OFDM panuex
nord4eckny kasanos HCK v HEKQD cooTRaToTREHHO.

Tatnwuse 18 — Wupopmauyua MNC

Howep Gura PopmaT Uens'canepxanne
8p. 8y, 85 udi] Bepowa
Eq, 8y Cw. Tafnuyy 19 Tun DAM-coapeagur KOG
B, 3, &, Cu. Tabnuuy 20 CrxpocTs koga KOO
By Bq. Fyp Haowunoe snavanue; OO0, 111 — aapesspen- | Yucno KAOpoE SPSMEsHOMD NEpeMEHeHHA
POEEHRI Ko
By Byg By DeowuHoe sHaqedde; 110 111 — 3ape3spen- | MHgesc kagpa SPEMEHHOTD NEpEMEeKeHH:A
pEAHBI Koz
Byq fmar NpHCyTCTEMA ABHHIX HCK Hanuuwe aasHsz HOK
By Pmar NEMey TETEMA AaHHSIX HED Harnuuwe aasHsx HELD
Byg Sy Cw. Tabdnuuy 21 LW HpKHHE NONGcK pPaAMORaHENE
Big—Sap YWCTEHOENSH & O JapesaDERPOBEHD
By Kog BYX JaugnTE 0T ownBox

Tatnwue 19— Hoawposadie Tena DAM-cozeaagua KOG

BiTe 5y & Twn cosaesnun
el LFSK
o1 1E-ChaM
10 G- A
L Fape3iepEMpOEaH
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lraBnuya 20 — KoguwpoBaHde ceopocTH Koga KOO

GBuTh 5. &, 5, Crapocin koms
(iSiTH} 152
0o 243
o1 304
011—111 dapeRpEMPOBAHD

TaGnuvua 21— RoQepoBaH#e WHPMHE Nonocsl paIWoKaHana

Ewtw g Sy WrpaHa nansce pagrokadana, £Mu
0o dapeIepEMEOBAHD
o1 100
10 200
11 250

5.16.2 MomexoycToRunBeoe KoguposaHue nidopmawmn MNC

K27 Buram s, —s,, nobaanaoT 14 npoeepodHbx GUTOR CoRpalaHioro koga BHX (41, 27, 1 = 2), Beivmnec-
NEHHOMND M3 MCEOAHOro CHCTeMaTHYeckorno koga BMX (127, 113, 1= 2).
Moposk Ol nanvHoM aToro kona: gix) = 2™ + 33 + xB + w4 x5 4 b+ 52 + & 1.

5.16.3 Mogynauwa NMNC-Hecywmx

Hecywwe NMC nepegasT C yDOoRHEM MOWHOCTH, DaBH:IM 1.

Hecywwe NMNC nepegawnTt ¢ paavccTho-pazcacl mogynaused (DEPSK) ¢ vruymanmaaymei B nadane
kaxnoro kagpa OFDM.

PaanoctHo-thazoeyio modynauws NMNC-Hecywel c Homepom K cameona /(! = 0} 8 kagpe m ocyWecTeNA-
3T B COOTEETCTEMM & NDABHMOM:

-ecrws; =0 ToRe{C, , ,}=RelC, ;_ ; ;ulm{C

-ecnvs. =1, 70 Rﬂ{le ; oh =-Re{C

FOg 5, — TEXYLUHA KOOHPyeMuli BT,

HadaneHyio dasy Hecywx NNC B nepack CHMBONE KANPa oNPEoenAnT Ha OCHOBE ONODHON NoCcNeqoaa-
TEnLHOCTH W, No dopmMyne

s R
LI, )= 0

m, I

Re{Cpy o 4} = 2 cé — W),
Im{. ={.

m.a kT

4)

517 OnpegeneHne CKOPOCTA NONEIHOMS WHBOPMALWOHHOMD NOTOKA
CHEOpOCTE MONesHors BUTOROMD NOTOKA PaINMYHBX NOTHYEBCKME Kadanos gadHex R, (KOC, HCK, HKO)
onpegenfinT no dopsyne

[ = MariuooNeecior {a)

LTI ||G_|'|I|_, 1

rae K ;; — 4Wcno AHHopMALUOHHEX HECYLWME NOTHYECKOTD KaHana i
Myyop — YHCN0 BUTOR HHOOPMALWH, NEPENARAEMEIX HA OAHOR HECYLLER (Ch. Tabnuuy 8);
= Kﬂ-:.u"""m'p: — CEOPOCTE NOMEXOYCTOHYHBOND KOOWPOBIHKA, DABHaA OTHOWEHKIO Y4cna GuToa B KO &
uyucny Butoe B NKQ {cm. Tabmagy 6);
R — 40NAnoneaHod MHopmauui B KM, paBHan oTHOWEHWK YWcna GHTOR NONEI0BaTENBECKMX AAHHEIX K
obweny paamepy K.
T, — ANWTENLHOCTE NONEIHOA YACTH CHMBONA;
Tz — BNUTENEHOCTE 3AWHTHONS MHTERRANE,
MpHGNUIMTENEHEIE AHAYEHWA CHOPOCTI NONE3HOND BUTOROMD NOTORS B kadane KOC B cnyYae oTCyTCTEMA
HCK « HEQ npHeegeHs B TabnEue 1.

FEC

2o
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MpHnoweHe i
{cnpaEoYvHoe)

PagMoyYacTOTHEIE XAPAKTEPUCTHEN CHCTEMLI

Cretema FABWC npeaHaasatsieHa ONAE MCNONEI0BAHME B GWanaicHas 4acToT 65 84— T4 0w 387 5—108,0 MTu,.

OFDM-soayNMpoBaHHER CorHan ¢ GONsWAM HACHOM HECYLLWE HMERT NOHTH HOPMAaNkHOE PACNDEOeNaHHE, HTO
NoOTESPEAAETCA SHCNEPAMEHTANSHE MA HOCNEZ0EAHAAME [CM. PUCYHOR A1), Cpe0Hes OTENOHEHUE DUSHEH NNOTHSGTH
pacapegenedias OF DM-MolyNUpoBEaHHGMS CHIHENE 0T NAGTHOCTA HOPMANEHOIG PACNPELSNEHWA G NapareTRame (0, 1)
cocTaenaeT 1,5 1019 a MakciManeHoS OTHNOHEHWE — He NpeEs waaT 10-9,

MNOTHOOT s PECTIPEDGTINN

BAPAETHATTE

0.3~

017

001

[
L] I " I T I n I n I ] I ] I ] I L] I L] I L] I L]
S &4 a3 2 4 | 2 3 4 3

Yoomes owranaiCRD

PucyHox 8.1 — MNGTHOCT: pACNZe0ensHEA BepoATHOSTH CHIHAERE OFDM

A Idupert Qonnepa

-3{!1 ERT Nonne PA BHINBAAT HACTOTHENE COBMM HECYIWMX CHTHANA NPW JEAHEeHUHE NEHSMH M8 OTHOCHT&NBH0 Nepa-
AaTHeES.

. v
COBMMHacToT COCTRENRET Af, = f—
o

roe f — Hecyl aa HECTOTa PAAHOCHIHAN S,
v — TMpOSHYMA CHOPOCTH ABUHMEHHA NPAEMHRES OTHOCUTENEHO NEPSgaTHMER HA NPRMYE, COS0HHR DU NPAEMHEE 1
AHTEHHY NEpEIATH HER;
C— CHOPOCTE CBETE.
FaccToaHMe MeRay COCeaHUMK HECyLIMME B cucTere PABWC cocTaenseT npeinuanteneno 0,44 el y. MNpw ciopoc-
TH OEWHEHHANPHEMHUEE v = 200 kMiy goNNNepoBCEMA COBWT4BCTOT HE e WwaeT 5% paccToRH WA MEXTDY DBYMA COCES-
HHMK HECYLW MM B AWBENE30H: w8cToT go 108 MTu.
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Npunomense B
(enpagovHoe]

MogenvpoBaHde padoTel CHCTEMbI

Moaen«@poB&aHHE NEOWIECONTENEHOCTH CHETEME PABMC BRINONHEHO ¢ ABYMA MOSSNAMA MEOM0N Y 4eE0MD Dacnpoc-
TREHEHWA 8 KAHANE NepaaEsK: kBHAN PAaRca (ONA CTAUWOHADHOMD NPHEME) W kasan Pener (Gna MOBUNEHOMD NpEeMa).
MoOend KAHaNA CONTEETCTEYHIT MOASNAM, CNMCaHHRM B [5).
B.1 Kanan Paica
B mofens keHana FAAca BRX00H0RA CHrHan i} SeYEcADT No opmyne
b1}

i
Fpdith+ 3 e wif -1}

yity=

roe ¥} — BXOOHOW CMTHARN;
Py ¥l — NEARGA {HEOTRAXSHHLIR | CHIHAN G IBTYXaH aM;
N — uwcno 3xo-cMreancs, M= 2,
il — PEI0ELN COBWT, BOIHHEEHILWA NPH PRCCEAHMA M0 0TREXEHHOTD CUTHANS
f;— BATYEEHUE M0 OTRAREHHOMS CHIkana;
T;— OTHOCKTENLHAR 1808 PEKE -10 0TRAMEHHOTS CHIHENS,
AHEYEHAA NapaMeTpor i, 5 W ot NpuBedesw e Tabneue B.1.
Koad@uudadT Fanca K (oTHOWESHE MOWHOCTER NPRMOND CHIHANS W OTRAMEHHEN CHIHENGE] BESUCIAKT No
dopmyne
W (B2
N

T 2

20
=1

K=

MpH sMedendpoEaHil Gein HENONE3I0EaH s03BHHUAeHT Padca ¥ = 10, 1. 8
o LA

6.2 Kanan Penes
B monens keHENA PeneR BRIXDAHOR CHIHAN il BeMHCNRDT No hopmynes

12uly i), {&-3)

I'q-
M=k Y ra

rog k=

[
N r
2T
i=1

3HEUEHWA NAPAMETROR {, f, U 1, NEHBEaEHE & TaBNMUE B.1

z

leaBnuya 6.1 — JHaYeHWA NapaMeTpoE O, £ W 1, 4NA Mogenes kadana Palce u Fensa

i f, T, MEKC B, pag

1 0,057 GE2 1,003 0149 4,855 121

2 0,176 809 5422091 3419 100

3 0,407 163 0,518 650 LB64 4TD

& 0,303 585 2781 Fra 2,215 804

B 0,256 a2 0,602 BSS 5,758 056
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Owoxvanue matbnuya 5.1

i ! 1, MKC i, pan

] b.ueE1 231 1,018 3BS T,430 202
7 0150 340 0,143 556 3,952 093
-] D051 254 0,153 832 1,085 5488
] D185 04 3,524 dbe 3,0f5 1494
10 Doalid 26 7 1,830 550 U, 154 4549
ih! D285 723 LR = = B 3,928 584
12 0,350 825 3,228 972 3,053 023
13 D262 908 O, B48 831 0628 5749
14 0,225 884 @003 883 2128 544
13 D10 9uE 0,203 352 1,088 4y
16 D148 7235 18 200 3462 551
17 0.240 140 0,024 450 3664 T3
14 0.116 587 1,381 320 2,833 Tag
19 21155 G640 512 3,334 240
2l D.25% 730 1,588 671 0,393 58y

NoporoELIe 3Ha4eHUA OTHOWEH WA CHIHEN/LWYM NPH WCNONB3ICBEAHMH MOAYNRLWA 15-CAR CHOpOCTH MasaneHdroa
KOAMpoBEEHKAA 34 gne kadana KOG npreegeHe B Tatineue B2,

TaGnuwya B2 — MNoporoBsie 3HAYSHWA OTHOWSHEA CHIHEMNWYM NEW pa3NAYHbIE MOOENAX KAHaANAa
Mopene kaHan Orrawande cirdan'wys, ob
ABUIT (annETHaHEd Geneld rayCoOBCERR LWYM) 12
HaHan Fanca + AGLUI 12,5
kaHan Fenea + AbLWIT 15,58
28
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Npunoxexsse B
|pEkoMEHIYEMOE )

Koppekuda nME-thakTopa curiana OFDM

NN yMEHEIWEHMA OTHOLW BHHA NHE0B0& ¥ CREQHeA MOWHOCTEA CHIHANS (MUK-PasToRE) pPELOMEHEYETCR KCNoONE30-
2aTh, HANPMMED, METOL AKTHEHOMD PACL WPEHWA Co3BE3ARA (ACE), oNMCaHHLR B |6]. 3TOT METOA NDWMEHAST £ SKTHEHOR
HECTH Ka®Aoro cuMeona OF DM 0o BBEGeHEA I3WHTHOMD WHTEpEaNa. MeTol BETHEHOID PECWHPEHWA COIBEIGUA HE J0N-
HEHNPAMEHATSCA £ NHNOTHEIM HECYULHM W Hecywdm NS,

ANFOPATM BETHBHOID PACLUMPEHWE COISE30WA TEHEDHOYET CHTHAN B0 BPEMEHHON OSNACTH ¥y -0, KOTODLIR 38 E W3-
ST HCHOOHEIA CHIHEN B BpeMeHHOR 0BRacTe K = (K. &y ... . &gy 1 b CTESEPEPOBAHHEIA CNOMOWED OBME 3 MHOKECTES
SHENMEHHA YACTOTHOR 0ONacTH N = (X X, ... . X .

FFT
CreiMa aNropdTHa NEegCeTaEnaHa HE pHCyHES B 1

]
BB
Yo
K | Tiepaamorm- x' x"
OB TcaaLpen {411 dHY G-
X
B el PH
Mpapan
PEGLLAPEHHA
L
Hac-ayo ati
Ra Im
da
Beel oene |25
Peousprssiald I pgr
paous el M T T
C TEM 0 JHADTT R Im

FucyHokr B.1 — Cxema anropatma ACE

RO (a1 I NONYHEAT M3 X C NOMOILEK YETE PREKDATHORN WHTEPNOMALAK.
CosweTadse OEME, nepeaWCcEpETHIAUMM # HWIKOMBCTOTHOR PHNETREYMM PRANEEYIDT © NOMOWERD IZNONHEHWA
Sy AMA 0 HETRDEXEPATHOW ANKHE W Nnocnedyawero npeofipaiosansn OBMd,

K= [.l':'l .il:'i'.... ..5!_'1' 1:l NoMNYHA0T CNOMO LB NPAMEHEHWA K EOMOOHEHTAM X ONepaTopa OrpaHA-eHd Ma.

Mg
ﬂnEpaTﬂﬁ arpadusaH1 A .::j,' onpegenaHd che 0yl M GEEIEJC!M:

[ = Yoy (B.1)
L= ul. ERT
i"'r:f-_:-TL"' Xl = Vo
29
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Mopor orpanwyeHea ¥V, ABNABTCA NAPAMETPOM anropeTme ACE.

B = g Nt N phiepp 1) MONYHEKIT M3 5" C NOMOLUERD HETol PEICKDATHO D NP0 PEKABEHAR.

CoueTAHHE HHIHOHECTOTHO® PRALTREUHHA, NEDE0ACKRSTHIAL MK W BNE DEENWAYEIT C NOMOLW B 33NONHEHMA HYNA-
MH OO HETHPSIKPATHGA GNMHEl H nocneaynwers npeofpazosaqun BIo.

X_NONY4aT 1l X CNoMows BN,

HOBEIA CHIHEND X[ NONy“anT cNOMOW BK CYMMAROSasnR X0 X cnegyougem ofipazom.

X=X+ G(X, -X). (8.2}
Kosddp MyMesT pacluMpeH#a 5 ABNASTCA NApaMeTpor anroputMa ACE.

.:"i'l':' NoMNYHIH0T W13 .H'I': CNOMOWBED GNEPAETORE HACKLUIEHWA, KCTOPEA N0 OTAENEHOCTH IZIﬁFIE.EHTHE BEST AEWCTEMTENb-
HEIE W MHHMEIE EOMOOHEHTRI, obecneqnaan, HTobe MOAYNE OTOSNEHEE (0MO0HEHTOE HE NP2ER WAaN 2a08HHOMD 3HEYE-

HiaA L
|l"fE (Henh |FefdzH=L (8.3}
Fe (¥.1= 1L, Relx..} =L,
|-L, Red¥ )« L
I, b JimdX ], 1= L, (B4}
g b= 0L Imix: b=L,
{-L. I, b= -L.

Mpeaen pacwWKpeHMa L ASNRETCA NApEMETROM BArODUTHME ACE.
Torna X, - COCTEENAK T CNOMGIL B NPOCTOrS BelGOpa QedCTEW TENbH bix W MAWM b CEOMIOHEHTOE B3 O0THD CALLACA K

M oMo
| acnsd Re (X, ) paclwspasuoe [B.5]
| - T = Rel
HE'I:}.'M:.: )= !F'EE[X_JI- AND |Re (XM = |Relx
= AND Re {X] 1 ReiX,} =0
LR HHaY &
acnwim (X} pacludpienos (B.6}
Nmix s AND im0 W I
im ‘ix.!.c.E_,\,} — e,lr} (im0 7 b Im |

AND Im (X7, Him{x,} =0

(Im{x } WHaus

Xppp MONYYEST W3 X, -0 CNoMOoWeK OB

KOMMOHEHT ONpegenasT kak PECWHPREMEIR, SCRH OH NPASA0NEXHT K MO0 YNTHDOBaHHOR AMEHRKE DaHHEK M ECNH &ro
gHCoNKTHOS ZHEYEHHE DAEHO MAKCMMANBHOMY SHEMSHWI EOMNOHEHTE, CEAIAHHOMD © MOOYNAQRYELUHAM COIESI0REaM,
MEMGNE3YEMbIM JNA 3TOA A4EAKH. HaNDUMER, K0MN0HEHT, NpMHaaNe®aWHd £ 16-0AM MoaynMpoBaHHOA AYMEAKS, RENAET-
CA DACLIMPASMEIN, SCMM &70 SHEYEHUE paaHD = 310

Brifiop sHEMEHWA kosb ngWeHTE G cnegyeT NDOBOOWTE B npedengs oT 0 ao 31 ¢ warom 1.

Brifop nopora orpaHeqed i Vo CNegyeT NPORCANTE B fuanascHe ot » oo+ 12,7 ab cwarom 0.1 46 oTHOCHTENE-
HO S E KTHEHOTD HANPRMEHHA HCXOLHAND CHIHANE.

Brifop MEECHMANEH O 3HAYEH WA pACIWMPEHNE L cneayeT npoaoaMTs B AHan&zoxse oT 0.7 40 1,4 gB e waram 0,1 gb.

EcnW yCTEHABENHEIETCA MEKCHMANEHOS 3HAWEHWE L, TO MAKCHMENEHOE YEENWHEHHE MOLWHOCTA H3 HECYLL Y NOCNE
PECLUAPEHMA OrPEHHYMEHO 3HEMEHMEM * & OB (VEENAYSHWE MOWHOCTH NONYH3ETCA MAKCHMENsHEIM ONA MOy NALMA

CIRSK].
a0
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Npunoserdes I
{pekoMeHOYaMoe)

FazWeceHHan nepegajya

Cuctenma PABWC momaT PyHHUROHWPOBATE B CNOWHLBIY YCNOBWAX DECNPOCTREHEHUA CMrHana, obecneynaasn, B
HBCTHOCTH, MOBUMNEHEA NEWEM B TOPOACKMY YCNOBWAX C NNOTHOA 33CTPOAKOA. ¥IK0NON0CH e CMIHEN: B TAKWK YCNOBMAK
NOQEEPHEHE! HE TONEKD HACTOTHO-CENEKTUEHE M, HO W 3MINATYOHBIM {MNCCKER ] 38MAREHWAM

B 3Tux yonoRsAx Mononeayeros 8 FABMC ppamedHds nepeMaededins ynydwaeT sMobHnsHB@R Np@am cHrsansa.
S PERTHEHE M MeTOLoM Sopefel CaMNNUTyLHEMM 33MADAHEAMA RENABTCA ACNONE30EAHWE DE IHACEHHOTO NDHEME, T. &
HECKOMBHAX TPAEMHEIY BHTEHH, PACNONGHEHHLE HA CNPEJeNaHs0M PRCCTOAHMM. HO B HEKOTO Phix CAYHARY HCNONL30EA-
HUE HECHONEKWE BHTEHH JATPYOHWTENEHO, HENPUMED, ON#A HeBoNs WK Nepes0CHEIX NPHAE MHUKECE. [NA BRWATENEHEX CHE-
TEM XOPOWEd ANETEQHATHEOR WNW OONONHEHWEM K PA3HECEHHOMY NpHEMY RABNRETCRA UCNONBIOBAHWE METOLWER
paIHECEHHON MEpegasu.

FE3HeceHHan Neped&a4E C 3a5epHE0R NPESCTAENAST cobofl QOCTATONHS NPOCTOR M 3R hEKTHBHEA MeTod. B 3TomM
CNYHES EPOME WCKOOHOTD CHIHENS WENYHE0T SWe 0OMH CHIHAN, NEEOCTAENAKWHMA IA0EQHEHHYE K3 BPEMA & KONKG
HCEAHOID CHMHANE, A0NONHUTENEHEA CHIHER HANYYEH0T COPYTOA BHTEHHE, NPOCTPEHCTEEHHO PEZHECEHHOA C DCHOEHOR.
MCNonezoBasue 3T0r0 METOOE He TREGYET HNLEKUE ONONHUTENEHE Y HIMEHEHHR NDWEM=HEE. 3080 HEH HEIX KONWA Cur-
HANE MOHET BhiTh HECKONEED. CXEMa Nepe0aouyed “acTH NEW MCNONEZ0BAHMH BE3HECSHHOA NEREIEYH NEEACTAENEHA Ha
pMcyHEE .1,

& Bl i mam-i
MHTROREn
3, Bany SsENTHOM
— O&ENe MHTEPREATE
By Beca, smsHTHOM
MR T

PucyHok M1 — Cxema pasHeceHH ol Nepegaqs

Heofxo Mo BBpaTh IHaYeHHR 3308DHER 5, ANA BOEX BETEAR MANYYeHRA cUrsana. [Tpr sTou HeoBXogumMo yinTei-
BATh, HTO:

- 3afAepHEd 4, 0onkHa SeiTe AocTaTodHe Sonewan (Bones 10 MEC) HTOBH YBENWHATE “HACTOTHY D M3GHDETENEHOCTE
COCTABHOMD KEHANE, NPeNcTAERA KU ero cobod 0bbhefWHEH HE KEHENCE Ne Qe 0300 MY SHTEHH,

- 3AAEPHEE | LON#HE B TE 0PE300 MEHELIR ANWTENEH0CTH 33WLHTHOND WHTEPEANE {To8CTh < = 300 Mac), 4ToBu He
BL3LIEATE MERCHMEINEHY HHTE P epeHLM I,

31
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MpunoxeHns 0
joBAzaTENLHO®)

BeluMcnen e UHKNHWYaCHOrD MISLIMOYHOro Koga

Feany3auna NposeDrd C NoMOWERD gUENMYacid: nabuTodsee kogoe (CRC-0Q0E) NOIBONAET EaAENATE cluMbEH
nepesasv g npuessdae. C 3Tod wensk cnoss CRE-ko0a AonsHe SbiTe BENKYSHE 8 NEPARaRaEMEE AaHHee. Cnoea
CRO-K0na onpegenaioT B COOTEETCTEMH G ONACAHHOR B HACTORALLSM NPHNOHESUA NPOUSgY 0@,

Koa CRC onpegenaoT ¢ NOMOWEK NONKHOMA CTENSHA 7

7

Gua)=x"+g, 7" tgexfrg et

npunztiug eflhihi=1 ... .n-1

CRC-k00 Mo#eT ObiTh BeIMHCNEH C NOMOWES COBMIOBOND PETMCTRAE, COOEQKALLETD 1 AMEEE, TR 1 DPAEHO CTENEHM
NonWHoMa. Bnok-cxema auddcnesiA CRC-koga npeicrasnesa Ha puoyeke 01, Ausidk obozHavawT ks b, ... &, .,
roe by cOOTEETCTEYET 1; b, COOTEETCTEYET ) b, COOTESTCTAYET %% .., b _, coOTEETCTEYET &%~ . COBMroBsIN DerscTp
AONONHAKRT & NOMOLBRND BCTAEEH BNepaToRoE XOR HA BXO0E TEX A4 EE, FL8 COOTEETCTEY W ME KO3 M @ULMEH Tsl §, NONRHO-

Ma DaEHE 1.
Py P
& " fna Pt
L
¢ ' ! !
—— by By ba2 by Crapma
-1 Our

Frcysok .1 — Bnos-ciemra BsqncnedHsa CRC-oaa

B HEvane BrYscneHuA koga CROC-8 Bce AYeRKW COBMICBOND DETMCTRA AHMYUANMIMEYIOT HYNAMU.

Mocne nocTynnesuA NepeEcro BuTa GNoLs QaHHBIX HB BX00 OBHHSX [CTEPWWA SUT NOCTYNEST NEPEEM] TAKTOBE A
reHepatop ciecnedsaaaT COBUT AMESK PETNCTRA HE OgsY AYEAKY 8 HANPAANEHN: RUeikn cTapwerobuta b, _ ;. Mpuatoma
NECMERY TOUHRE R4S AKA NoOME L8 T DaHHBIE NOCNS COOTEATOTEYOLME anepaunad XOR . 3aTeM npoueypy NOBTORAT ANA
Ka#00r0 BXoAHer0 BHTE QasHeix. Mocne nocTynneHUA nocnegHens BuTta (Mnanwuwi GuT) Gnoks 0aH Heix HE BEOL COEBUNOBEIA
perucTp GyaeT cogepsaTte cnoec CRC-xoga, woTopoe Bchneq 28 3TAM cudT=iESoT. (pw nepegaqde GaHHLIX W COORE
CREC-KonA cTapwia GUT cnegyeT NepaksM.

Hoa CRC-8, wcnoneayess i B cHcTeme PABME, ocHOBAH HE GNEQVHILLE M NENHHOME!

Golxh=a v xT w al 4yt v w41,

a2
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Mpanoxexme E
[oBAIETENLHOS)

rocT P 343092011

B #acTofwes Np@noxeHdEd NpHEegSHE NpoUelyps OpMADDBEHWR MATRMUSI H, No €0 TOpod NROROAAT pacHeT Npo-
aenotHe X GaToe koga LOPFC {cM. B.5)
Matpuuy A dopmupyioT Tak, uTobisl yucno cTonfyce N, B Hel, CogepXaWwms | @4uHMU, cooTERTeTROBANS TEGNN-

e £ 1
OnmA aHaveHsil N, YEAZEHHEX B Tadnuue E.1, BEHNORHEHD COOTHOWesME K o = o + 0o+ g T 0,
leGnuga E.N— MNapamerps MaTpiybl H 0NA BCeX BO3MOEHE X 3HAYEHAR Nnapamerpos koaa LOPS
:HJMED Groks r'pnwbppuu PaisMep mees Yucna npoya Yuono cronfuas T B MATRHLE M, O s MK ) BEJAHNL
"i'.u-“__ CEORAOCTE KDL E AF.i:"_' HAHHDOIO paqHEE GuTan
153 Gnaxa ﬁll.“_ L P L ., n, n,

KaHan ocsoanoro cepewcs (HOC), paaworadan 100 My
112 &4 4012 0 0 1607 2417
anas 213 G362 284 =K1 0 Hl aBZs
314 BO28 2010 0 &9 il a33s7
1L S48 S8 U 0 13594 2054
5870 203 dE50 2320 db4 0 il 4186
did s ] 1Fa4d u 360 il abdb
s d36E 368 u U 1344 2034
Gidd 2% EE 22432 448 0 il 4034
s | S 2 1682 u 214 ] g8
152 2832 2826 0 0 1131 1
b5k 213 aiie 1d8< 27 U il 35049
344 dadidd 1416 u art 0 K|

KaHan ocxoaHors cepeuca (KOC), paguokeHean 200 &y,
112 Bi8e B204 0 0 1280 4816
16400 203 10832 5468 1063 0 0 SE3Y
344 12300 4100 U 1aka ] 103
142 b1 FEEH U i} AUk LTl
10334 213 10228 AR 1022 U i G206
374 11500 3d34 0 12F7 il 10223
172 [iE=11+1 rodz 0 0 o047 452y
1008k 253 1000 = 1005 ] il H050
s 1| 113116 3V U 145¢ il 100ay
s o0 o1z u U 2804 4206
140:2 2% H3d8 4674 934 0 Hl a4 14
Jid 10516 3506 u 116d 1 9548

KaHan ocxoaHors cepauca (KOC), paawokaHan 250 &My,
1 10352 10352 0 i 4132 G200
20664 213 137ED BaE4 Tary 0 il 12403
374 15500 5164 1} 1ra21 il 1377

rocTt
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Owosvanue matnuya E.1

Paduip G MpvmMepHEs Pasmep Heko Yucno npase Yucne cronbyoe 0B waTpALE M, COQEPKELIAN { ELHHHLY,
N :nupu'_;::. LR .u:fuu::::ucr: puqn;x Euton - -
B kinz ¥ e oF My s i
112 GEld Srod o 0 3919 538%
19594 213 13068 G530 1306 i 1) 11762
S 4700 4898 [} 1633 [t} 13066
12 WEIE GEVE [} 0 J8T0 L5306
19352 213 12800 G452 1290 0 b 11610
atd 14516 AB3E 1] 1612 0 12902
112 G148 138 [+ v} 3837 5481
18286 213 12188 Ga%E 1214 o) i 109659
Sid 13716 4570 4 1523 i 12183
HuzkoCKODOCTHOR KaHan -:HCH._I
1312 | 1 | G652 | BED | 0 | 1) | 271 | 381
HapexHslA kaHan gaH=es (HED}
1066 | 112 | 532 | 524 | [} | o) | 220 | N2

MEECHMENEHO OO0AYCTAMDE Y MCND EAMHNMHEI X BneMesTos O

HOW CHOPOCTH Ko08 A ongedensHo a 1a fineue E.2.

¢ max B CTRPOES METRHLE HE 33BMCHMOCTIA OT MNp@EMe p-

Tabnwus E2— MakcHeansHo OONYCTAMOE SHCN0 SARHMYHBIZ 3NEMEHTOE B CTROKE MATRHUL H

MNprMEQpHER CHOpPOCTE HOAR R 102 213 3
IMAakcHMaNEHD oNYCTUMOE SHCND
ELMHW HHEI X anemMesTor o, & 11 15

ANrOpHTM PACCTAHOBKM HEHYNEBHRX 3NSMEHTOE B MATPALE H WCNONL3YET NCEBLOCMYMARHYH NOCNEscEaTENk-
HOGCTE, 3A0363 MY PEEYDEEHTHOA oD YN o

roe A = 214013,
o= 2531011,
M = 65536,
F=001,2, ...

Hevanbkoe 3Havalae 5; (0], 36naHHoe 8 Talnaue E.3, 33BcdT oT paamepa Gnora i,

5 k) = (LS, g0k div M) mod (2]} mad M

Skt 1= A5

Ak G

inch ¥

g 1 CHOPOCTI KOOE 5.

fTaGnuuya E3— HavansHoe 3HAYEHHE NCEBOOCNYHEAHOA NOCNenoBATENLS0CT 5], (0]

Havanoroe anasenne S ia00)
Pazwep Gnasa N--.'r.-.
R=12 R=25 /=3
BO3E 100 104 102
GAF0 1 104 105
GTdd 47 107 104
SB3E 108 110 111
16400 108 13E 135
15334 113 126 115
15088 ERl] il 0¥
14022 14 az g1
20664 1892 181 124

34
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CxoHasHLE Madiliae .3

HaussmeHaE SHIYEHWIE .':'u‘.'_lgli:
Paimep Gnoka N,
s
Re=1l2 R= 2 R = Jid
149558 125 126 132
19352 124 128 17
18286 131 1&0 158
1312 1081 — —
10EE 1108 — —

AnropuTi §10PMUPOBAHMA METRALUL H NRedCTaEneH 8 angs Gnox-cxemMes HE pucyHEe E1 {nWeTel 1—3)
B BnropuTse hop MAROBAHWR MATDUUE H WCNONB3YETCA ABYXAMBMOHANEHEA METOHMUAE £, ONPEIENEHHARA CRELYH-
s obpason:

[
£l = 4 = M,
10, WHaYe;
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rocTt

(_tema )

HI . Mg T, S ] = 0
en-ﬂu.lu-uﬁ;m-ﬁlm

{4 +Myge
i=13

b=k

m-L+1
Oa
Her
01020, © O0JOL0;
FUCyHoR E.1 — Bnog-cxeMa anfopaTMa PoOpMAPDEAHWA MATPHUE <., DHCT 1
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k=k+1
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K=k+1

OOE® ©

PrcyHos E.1 — BNok-cxemMe aNropHTHE @opMdpoOBEH MR METRHGR H, nWcT 2
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3B

rocTt

OLOX0,

L L

®

dmgy+

fmi+q

omg+q

£y

img-q

HI - Mgl Kpgogl =
O Mol Mg 1 ol Mo

FucyHor E.1 — Bnogk-cxema anrepaTMa QopMAPOEaHUA MBTPUUE M. nWcT 3
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BuBnuorpadiua
(1) MCOMMSER 1381812007 WMHPOpMAUMOHHEIE TEXHONOTHE — YHUBRPCANEHOS KOAMPOBAHWE OBMMYLW HICA W3-
GpadesHi @ CEAIAHHOA & HUM K 38YR0B0R WHDODMALHK: CHCTEME
(IEMIES 13818-1:2007 ) (Informaton technolegy — Senarle coding of moving plctures and assoclated audio
Information: Syatems)
() ETSITS 102 606w1.1.1 Uepoeos BMAS0BEWEHHE, NDOTOKGN YHHBEDCANSHOA HHEENSYNALME NoTOKA
(2007 —110)
[ETSITS 102606v1.1.1 (Digital ¥ideo Broadoasting (DWE ) Generic Stream Encapaulation {35 E | Frotocol)
(2007 —10)]

[3) MCO/MBE 14496-5:20048 MHBCPMALMOHHEE  TeXHONOMAH — KoQWpOBaH@e  AyOHOBHAIYANEHbIE  0ObEK-

ToB — YacTe 3 Ayano
(ISOVIED 14486-3: 2005} (Infarmation technology — Coding of audio-visual obpects — Fart 32 Audic]

[4] ACOMMSK 14496-10:2008 MHBOPMEUMOHHEIE  TeXHONOAH — KoOOQWPOoOBaAHW@E  ayQMOBHRIYENEHbIY  0ObEK-
ToB — YacTe 10: ¥CoESp WEHCTBOBAHHOS KOLWPOBIHHE BHO BT

{ISOAEC 144898-10:200%) {Information technology — Coding of audic-visual objects — Parl 10: Advanced Video
Coding)

[5) ETSIEN 300 T44:200% Usdpoeoe engeoeaasue. MeToOs KAHENEHOTD KOQWPOBAHAA, MYyNETHNNEKCHDOEA-
HWA M MOAYNALMA B UAhPOBRX CHCTEMAX HAZEMHONT TENEEUOEHWR

[ETSIEM 300 P4 w161 (Digital Video Broedcastng (OVE ) Frameng strecture, channel coding and modulaton
(200%—01) for degetal larrestnal televiamon)

(&) ETSIEN 302 T55:200% Uwdpoeos sngeoes iasqe. MeTods KAHENEHOMD KOOMPOBSEHKA, MYyNETHNNEKCHDOEA-
HHA W MOAYNALAA 3 UWEPOBEX CUCTEMA X HAZEMHOM TENESMIU0HHOID BSWAHHA BTO-
poOro nOKGNEHHA

[ETSIEN 302 75859111 (Digital Wideo Broadcasting (OVE ), Frame structure channel coding and modulation for
(2009—04} second generation digital terrestrial televislon broadeasting syaterm (OWEB-T2)}
YIOK 621.386:621.307 006354 OKC 33.170 QKM 6570004

Kniouebse cnopa: ayavoBusyansHan MHpopMaLHOHHEA CHCTEMA PEANLHOMD BREMEHH, KANP0BaA CTRYETY A,
KaHanLHoE K0gupoBsaHue, Mogynauwa, OBY granaaou, TexHuuecsne TpetopaHma
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