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fsdzy Hise Ols§ dz' dzsMisd , ) dedestas] ydah d3dniz e @z dz q
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-_ TLdOyjdedj dBHEZAY fsteseO® HEZY §d¢0O

( HAYATO )
:

HauansHbie YCTAHOBKH

BrimoaHeHne oMepauHil KOIHPOEAHHA HCTOUHHEA CyebHol HHGOPMALHE B JaHHBIX
noasloeaTened H Hx Mogyauaa (QPSK, 160QAM - 2560QAM) ¢ pacnpeaeaennes no RE pecypemoi
ceTeu kaapa LTE DL s sasscHyocTH oT aaropurya padoersr BC (nogpasaen 2.1)

Ry 171 k k
B0 . B — 1] BUP0) . B (1 - 1)),

HET

Ipeanonaraerca
EOCCTAHOBACHIE JANNBIX

KOHUOE CHMBOTORT

JA

3anoamenne JTeMEHTOE KOHUA "MycTRIX" CHMBOIOB
LEHTPAIBHOTO YACTOTHOTO JHANIASOHA PECYPCHOH
ceTkl kagpa (by... br) K anemenranm CAZAC
(czs... cIr) mocaejoBATANBMOCTEH (Mogpaigen 3.1, 2.2)

[Br... bx] —[cz1... cix]

Janmoauersie 3TeMEHTOE KOMIA CHMEDIOE
pecypcHoil ceTkH kaapa (by...br), He comepaanm
cuyxeinoit mnbopsrawan BC, oyamioil K
anexentos gammsix (b ... br) w CAZAC (ez1...c15)
NocIeT0BEATebHOCTEN (nogpasaen 3.1, stan.2)

(b1 ... ba]— [br+czi...bxtcz]

Obparhoe npeobpasopanue Byphe pecypeHoi ceTRH KaTpa s(m. k. ) = i ey i (1, 1) - exp( f - 20

(moapazzex .1, sran )

nekgr
N )

$opMEpOBAHNE TPVINOEOTD CHTHANA B0 BPEMEHHOH 00TaCTH My TEM CYMMEPOBIHNA MOTVIHPOEIHHEIX

mogHecyuux, opynposanne T (moapasaen 3.1, sran 4)

Niram:=SUMOnD, m=0.1...M=11=12...L; SUMmI) =%V, s(m k. -exp(—j-2rn-Af,-n-

n1=12..L

¥

ITATI evvBOTOR KATDA BO BpeseHHOM 00126TH, NepeTaya KEAIPATYPHBIX cocTaB momHx I'C Ha necymedi f.

Xi(t) - cos(2m- fo-t+ A} + Xg(t) - sin( 2w - fo - t + Agp,) (noapasaen 3.1,31an 5)

Ipoxoagenue kajpostoaneTom Paaeenckoroe kanata (mejpasgen 2.1)

R(0) = (D @t = 1) xp(2u(fec + f. )t + @)} +No(t)

1
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b, ]

ITPHEM KATPA LTE. $ATTY necymneti wacToTs! ¥ prasTpauma mecymeit. ATTI - popsmipoeanse

EpeMEHHBIX 0TCHETOE "orHa" npuesa (mogpazzea 3.1, stam 6)

Ilpmex wagpa npa
MEPECA BRTHYEHEN
NOIE30BATETA BN
CAYHANH0I noTepe
CHHXpOHEAmH?

OpH DEpEOM
ETHOS L

CHEYXDOHHIATTHH

Tlomzorarens cHAYpORMIRDOEIH
¢ BC u meer BB & gesmpamhmost

WIETOTHOM J,mllﬂ!t?

P CTVNAIION ToTepe

 Hogmsepaierme mugexca BC Njg' = 3N[}) + Niy |

AR paNes MO THYEHHEL MOTRI0BATETEH ¢
H3IBECTHOH "Hy/IeBoi" pecypcHoH ceTKOH,
mpecipaloBaHHON B0 BPeMEHHYI0 00TaCTE ©
IMEMEHTAMH KOHI[A CHMEONOE B BHae CATAC
nocaegosareasioctel TxGrid Null CZ
(moapasgen 3.1, arans: 13, 14)

Brifop "oxHa" npHenma H KOPpPeIALHOHHOH
obpabotrar (¥ xagpa LTE DL); dopsnsposanme
mikob mroardeckoii ARKS 11T na uurepeane cnora

BriGop "eroaBIAMErs oRHA" TPHEMA 5
ROppeTaHoHHoH 0fpadoTkn gannoit 1 caoT;
dopMupoBaHe MHKOE WICTInIeckoi AKD LT xa
HHTEPEAIE CI0Ta

i

Janncs B MAMATE [IP][EM}MKH MJIBI0BATEIH H.‘IJIUI]!'I"_V,B;I:[ H Epe&[ﬂlﬂlﬂ[‘ﬂ MOJI0HEHHA 0TCYEToE " oKHA"
nprema (¥t Kagpa) HaH VcRoIEIMOero oKMA" NPHEMA Ha HHTEPBAAE CIOTA

L 3

Pa3bueHste BpeseHHEX OTCHETOE ¥4 kaapa Ha 10 c10TOB H YCpeIHEHHE HA HHTEDEATE CI0TA BPEMEHHBIX
OTCYETOE MO AMILTHTYAE H EPeMeHHOMY CMeUIeHHED 0T HAYa1a "okHa' OpHeMa (TOOBKO MPH NEPEOAM
BRIIOHEHEH 0Ib30BaTenn — nogpasgen 2.1, suipaxenne (2.4))

il
I == e v ¥
Zg(l) =5 ¥ U+ng Ny).rael=1Ng  ng —nomep caota;

b,

Mg-1N5-1

2 E;lz L+ “ M
AKS Zo (D) = FEZ((L+ G) - my,

Brermcnenne mnageckoi AKS 1T, avmanTyga o BpeseHHOE MOVTOKEHHE MHKOE KOTOPOoH FepeTHeHn
Ha MHTEPBATE C10TA (MEPBOE BILTHYEHHE MOIE30BATENA) IUTH o0pabaTeIBaTea B " CROALIAMEN 0KHe"
CT0TA NpPH cayMainrod moTepe cHHxpoHnIanHy (mogpasaen 3.1, >Tan 9)

+l+g)-ZH((L+6) mg+1+g+L)

o &3 BEZa((L+ 6)-my + 1+ g + B52iZat (£ + G) =g+ 1+ g + D)2

i

Onpegenexie BeIMYHHLI NOPOTOELIX 3HAYEHIN MUKoE mnkTineckoi ARKS ITIT, pasxoii ¥4 cyMMapaOTO SHANEHHA
MOFyRelt avrHTy A Bpesennsrx orederon LTI (mogpaszen 3.4, esrpaskenne (3.20))

E}H‘s:—l

- 1 n =0
=3

¥h.1 czlang, g)

Mgy
|
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Ipasoana 1-3 aomosos opx
T, S (B0t - g mal)) T, =Ty g S 2T, D0
mocast py AKD LT opesarmaror nopor 4.7
(noxpaxzea 3.1, >ran 10)

Casur "cxoanssuero oxna' na
BAJT OAMOroO C10TA BNPABO
BBLINOIHAETCH 0 BOCCTAHOBICHHS
HMsauMK, auGo nepexosa B

TYC MEPBOro BRIIOYEHHR)

Ipuest xaapa npu nepeoy

BRTIONEHHN NOIbIOBATEIN
HIH CTYHANMON noTepe
CHHMXDOMMIAUNN?

/

v

"Boipasxusanue’’ rpaMui CHMBOI0B C10TA MO LTHTEABHOCTH Iy = 137 Bpestermbix
orcueron. Ilepesemenne "cxoab3auIero okHa' HHTEPBATOM B Tjyng HA LTHTEIBHOCTH
BPEMEHHBIX OTCHETOB %2 Kaapa no 9 c1eVI0LMM CI0TAM 10 050HM HANPABICHHSAM OCH
BPEMEHH OT rPAMMIL OAMOrO WIH 501¢€ CHMBOIOB CTAMIAPTHON LTHTECIBHOCTH T yme =2 BP.OT.

i

BK® xaaaoro cuyMsoaa ¥: Kaapa ¢ COOTBETCTBYIOLIMMH OTCHeTAMH dTaonKoro PSS 10
soyMenTa noayuenus nuxa BKP, npessnuaromero nopor Apss (noapasaea 3.1, sran 11)

= iy LIIZ"‘:(")'”P(;/Z”'A’“ () P BK®pss(7) = Z}:Ol PSSpec(t+1) - PSSe (1)
4

I Onpeaeaenne BETHYHHDI BPEMEHHOIO ATpgs M CYMMAPHOIO HACTOTHOIO CMEIEHHS AFg 5y, MO
peate

Apss

HHOMY noaoxer o nura BK®zss or navaaa "oxna'" npuesa, 1.¢. wepes di croTos, m
108 (duatl)-ro caora, | orcueros (m+1)-ro cumsoaa (noapasaen 2.1, snipaxenue (2.7))

- Faxa) ram
AFos5pr = Zn(d ML + mL + ,)a"ﬂ’O{BK"rss["a(m‘axIBK“’;s? mpn

Atpec = At (dy ML+ mL + 1)

'

ITo Bpesermory noxoaxer o cxxsoaa PSS onpeaeanrs noaoxerse SSS, pacuunpurs "oxno"
MPHEMA J0 LTHTEIBHOCTH OIHOro Kaapa, sbiuncanTs BKP srazonnoro u npunsreix SSS
(noapasaen 2.1, spipakenne 2.2; noapasaea 3.1, sran 12)

BK®gss yrli) = |z,‘,2.z, RES®)[$SSspise + ] - SSSYf vianli. n]l.HF =0,1:i=0.1....167

A 4

Jexoamponsanme PSS u SSS ¢ onpeaeaenness saexca BC Ny = 3N,)) + N, (2.13) s o6xen
cayaebnoit undopmarseit noassosareas ¢ BC (noapasaea 3.1, sran 13)
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ITpaniee guckpeTHoe npeosdpasosanne Dyvpoe ([IIIP) 1na nepexoga H3 EPpEMEHHOH B JACTOTHYED
obracTs odpaboTEn Kagpa (mogpasgen 2.1, pucyrok 2.1, mogyas 10)

i

BoccTaHOEIeHHE PecYPCHOH CeTHH Kaapa; Nad MIb30EATe/I6H, paHee MPOMIeNITHY CHHXDOHASAHED
o padorarommEx ¢ BB 1eATpansHOTO Y3CTOTHOTO AHAAS0HA, BOCCTAHOBIEHHE JTEMEHTOE JaHHEIT
KOHIA CHMBOIO0E IVTEM BEIMHTAHHA H3 CYMMAPHBIX JIEMEHTOE PECYPCHOH CETKH OPHHATOND Kagpa
H3EECTHBIX 3neMeHToB CATAC mocnegoeaTensHOCTeH (mogpasgen 3.1, stan 14)

raGrid = rxGrid — nullGrid - H(nz, .. nz3)
Cb

r

Cunxponnsauna no rpagagan OFDM cuveonos 1
ONpEgeaeHHE YHEIA NPONYINEHHBIX CHMEMIOE (CI0TOE,
KaJp0E) N0 BEREMEHHOMY HHTEPELTY NOTepH
CHHXPOHH3AIHH, OIpeJeIHeMOMY mo "Hacan™
NpHEeMHHEL, CHHXPOHHZHPOEAHHEIM patee ¢ BC

(mogpasgen 3.1, sran 10)
__,@-—'( KOHEI] }_

{ Mz e BBBY dzdz’ 2 Ok tstedlds Ctetej dzv yd sd
OFDMfid ¢ dzOcetso ftod L Of sdzdzj dzd d SoDdEPe O
ftshdjHse Olsj d detsflsw &g dzd do Mk didks?2 i
10 ftedy Rdzs? Mbtstesdy §td 4§ sdzyuj ddd
o' BloOdzlzgse s " 5C 20" ftedy O Wsttddeks kv
fstese s OB ddlskHnj d tcOMmYjdeltcigdzodsiz” ¢ dzlsoj
otoj gj dedz’ & My kO 6l dHjOd dscts §sd
[ftejnjdjddy fstedsor & LdOyjdd?2 ftejHMmlsC

3.3 [yjddoOdedj ROLOCljtedMmisds ©OL©OBT
e dzOdzss ) OFDM

] HOdzdzts d3 § SHtcOL HQdGIdzd § ¢ § g gz'ded W
nOtOCIsjtedMmMisdS wOLtOBSIsOdzdztsets BjIstsH O
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fid dso s dzts @ COHEO LTE OLOQYHo tsd yded ®d 6

f sfpdzj Hiso Ols j dz' detsyls W d3( :

i Cdzs yjots?2 S OtOCIsjteddglsi S dno t€ Ashipldcnj oz g
f sfdzj Hiso OlHJQZ dztsfyls j 2

i fJEOCHOD Mdzy 90t OdzlsO L O tsdzdzj dad W
L dzj B dels G560 Of sfdzj Hise Ols j dz' dztsfyls j 2 qd d dzW
fsdzt L s59 Olsj dzj 2

I Mtej H dzjdaO J(dBOIs § BOIsd uj ME bdetg Bbed H © deds
fnd dzn tc Hgegyi o

islsdatsmdlsj dz dets?2 o dzduddzr yYOMBGlsdsEts fi

iojdzdyddy HiBdsets WOLtSoa¥gets fmd3j h j dad

istsydtslsd fMddotsd dzcs?2 d SOHttse 52 fdd
(at ).

331 [yjdedo Odzedj YOl @isdes jdgivapils dzdz & W
qdffydzj Hif sddZ] Hiso Ols | dz dasfyls j 2

[Yyj deCO tslsdetsh jdzdj dBsHEZdzY BOSHd 3Odz' dzts @
WEedzCydd (dsan, JIsan) € dBsHEzd MtejHdjEts
cOL dzd ydzr 7 9 Otcd O dzls SHfots fipylf flRd=®@ O DGR3 dxtly ts o .
60 Qofdts dzj H 59 OKYodZOsts Mysfjffizmy L @8) &Y j deg Y
RYYHdzv J snAn C0O0¢C OfjtedsHdyuimMSdn, ISOC d vyc

~

dsA
V@sn & 9sa YU

lsa

lsna lsan T 8

[‘),‘QS/\ B
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332[ yJj dzd o Odzd j L de@§ jsdedc®© tHgfr OFDM Mmd d3o 5 d
CAZAC ffmdzj Hts9 Olsj dz! dztsfls§ 2

[ Isdztsh j dzd J BOSC Md BOdz! dzts 2 Bsh detsfmilsd
ZOL" 90 WIOC SHEGBBYA]. [ yJj dz€ O 0LOdaOMudedzd ) dziz
L Of sdzdzj dzad W F EMs dz @ dzoGs dzts o COHtO IO DEO OC
f sMmdzj Hso Ols Pdzt @ fiusdj iPdzvdj Isfqw .dL o' Oy j dzd W

\\\\\

000 'Y— h o

GHYDGOS T RBOCMd BOMz! detsjy L dzOyj ded § Bish dzts
OWwos 1T BOJ BOBdUd MEB] BYdHOdd] (Mt
f tod dzv Is 5 ¢ t0 g ¢ dzO dzO

333{ yd ded o Oded § Mtej Hdzj 65 L dzOyYd dedv o tej d3d

[UjdC O ftjHdy et L dzOUj dzd™ o tolipky dzd toof o
foso sy Hjdzdd SOHLO OFDM Mmddie sczso t 4 dzj j
1T m i fy L OH O B3 o Oted Q dzlsi@dydzetse j tds
0 pmnipmnpnpmer ydmdy jlsy d14 o Oy jddw |

n "y S GA o¢ P JY F] g
Up 3 o]
GH§ I ydmdzs ddzlsj tco Odzts o dzO B dz¥¢ Hij dizigly j to(o 8O

Hazd s j dz desfylsd T d dso ts dzts o"ts SOUEIDEVY ¥ isXEN'S s i dzetzt
SCHEEO ddzls j £ Odzj MslsO
Y iHddlsj d dsfils! :OFDM fid &o &0
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O0-Tojteswisdzsmils: HtcOoddz dzscEts 5BazOwstzwlyg di
fwwjorhjddv {pESaduddltsly dO HdpdaOdsf
OFDMf d d3o t8&O) |

~

O - gp A DO O h oD

CHN QT W E2dC ydv BapA 20O @ Qf

DO L dzOy §l3tzed g dzv W RLESEELO ydS dzdyj MS B2 ¢sA
O L dz0yffdsdejsia® Mt Oaddg) oz v d fipdzw j BOW L o
L OH Odzdzts ¢ 59 | teA®WIgotiaefiysts(2 Btegthtsigrfj dzv j smw  d
(3.6).

0 gOp | (32 gi)p I "0 8 oD
CGHQILdOyYyjdd] sttt HMY MttOeodzj ddw M o]
] HdMMmjtlsOydsdadzts? tOBBlS] fHtesEtso OW
VO orf ydmaavj 2 dL o' O p fadzr yO2 D O i ez

ftosma Sy HJ ABJFDLS OH GO

334 [yjdzdoOdzdj Blsdetsmdlsy dz dese s yOfmistsis d
md dzo s dzts o

{Uyd &z¢ 0 Mmij"jddy yYyoOmssls §tsHdj " da |
YjtejL dBdescectsdzizyj o2 ¢ @deOdsshjdytg thists | tzezig #) d
2Ok Wdgd dzj H 59 Ols j dz' M A5s 29, 2tzdds 4966 BBz tc j§ tfd QY o3
ftcdo jHY dz2 Odzetstedlsds By j dz€ d oo d3j dzdzts G ts
dmMf sdz' L so Odzedj i3 Mdc dzOdzO ots o tcj g dedats?
YOfMmlstslsdzBRls BB tztg JsH 9 O tsPis g @Bode | dig2ipdzdzn to s ded L
[16].
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0O QADD T Odﬁ
Q N ody
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i descBjte fzlsd tOMftsmseOdsy dddv Mdc dzOdzO
p1 Y,

Vi LOyjdd] Jdifkzd Mdas?2 £-O0toCisygdsd flkd
COMYf tesMisteOdzj ded™ M ¢ dz® d&zO

TiLdOyj dedj otej d3j detizidz? IzGuj ISP tcdz®) ls tc O dz
Yif jtedsH o tsjsdyiudzdssd

Hd3jh j dz®ilsEs™WOLT fjtcjHO9 O] BBSEE tOHC
s B dzOtfistel H § Ozdz 1§ jnatad jj dig) dzed L OH JOBDMfTd dgotdiriEroy
diisd dzdzts ¢ 5 tasy B @Y csMiseOdsj dedd fMd ¢ dzOd
o jdzdyds O0j sfqw o to jousd dzdz@ve j H Odz¥ jcdg@YO H 9 Iz«
YOt s stslso jlshisobks h jets otoj di3j dedesEts)
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3 a JY 30 a JY

S h  miplghs B—, (3.9)

GHY —-TfjtedBH dai M™j 2 yYyoOmlstsisr

a Tudmdzts yj dzr dzj flped By BOMISEIS’
33 1 HttsB dzOW IsyQdgisdzy 4 ( § JAed sH@L 59 SG 5 f

T 33 CA;
— 1 BOC Md BOd desj udids §jedsHse 4 a4t

ftew Bs?2 odHddisMisd)
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Il Mz yoj dBdtsctst O dzts?2 fd dzn tetsdzdtf PYG
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fddemtetsdzd L Oydw A, AfOd SsGpsij "ojsdaejimiz" j 2 YO
GteOdzd yOr ffigidgottsddrisiols tsmizh j Mise dis® dzdifitydizigh ) uizc
O o j dzd yd dz YOofmistsis dzr - d WOLBer A fnd3j
YoOombslsdztsets HJOY OL 58 dA@O 9 J pthfstgo j sMiso dd M

P .
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o ¢ Yo ma
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G HYT yd Mdzts f tsdzdz' Tadzjtffiy A djtsH RO Mis s Is !
—— —iHEetBdOY yofmis' {jtd@n ochiB)hnzhj2 vy
a Tydmdzs § sdzde' Teef | iz FEESPR YOMIsIST

——iHlesB OY YOMmls: f j(d KB sHdj iEzh j 2

RLftcdo jHjdedetsGts orf O jdedW W Oo tsothfydzy j
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XmaxY)| Gaeoe (Ond | 0a00d doed | 0i0nd] dord
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137 138 0,1778 138 0,1678 118 0,1018
274 272 0,1558 272 0,1458 157 0,1012
411 412 0,1912 412 0,1827 328 0,0094
548 547 0,1912 547 0,1827 632 0,0094
685 687 0,1558 687 0,1458 803 0,1012
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0w O | Ow Ow | Ow Od| Ow O | OCw ®Q0 OCw QO
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iIstsydzetyffid  OH'@adp s yd S dzdyj mMEs2 dsaA A1
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36l T o B WBLOL Hj dzkz

l1ltcj HMIsOo dzj dz tOL tcOBSIsOdzdzr 2 € stctc jfdy y
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LTE DL.

2l1tcj HiNs Badpdzy @zt Btcdlsds toj OdzdL Oydd teC
fnd dzn to ts dzd LoEyddedy O h d 2

- 2 s OB s drdzizizd tc § @ dzisazo sdzs9 OFDM

- M smtsB T sBtcOB "B OFHAGOE IsBBlc s L Oo ( f
o Otcd Offzlstsd s e 5 9 ¢ dz¥ yJ dafffiy dziasQ@l2 detts?e Offstg Isizjy tc
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fteso J HY d20O ByJ dzf O
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fMtcOo dzj dzd ¥ ¥ jndfy deBRso séts 9 OtcdOdzs O W tstec
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Mz Hize hdj dzOf Qo dzj dzd v :

-Wstcdzdtocso Odedy § J el FD oDl dGicEls] O0H @B d&z
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tidzjjomGd? COdzOdz fyd %D ff 5 fMddj HBESHWO Is H dizd
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Merogukn dopmuaposanns pecypcHoii cerkn OFDM cameonos kanpa LTE DLc npavenennem pazpaforansoro Meroga MogHpHKANHHE CHMBEOIOE
+ 1
3anoasenne koHnoe OFDM cavmeo10R, He COgep:&amux cay:kedHOR

uEdopmannn BC, 3meMeHETaMB CyMMEBI JEOHTHEIX JAHHBIX KOHIOE
camBoaos H# CAZAC nocnenopateasHoCTel AaHAERL 3agasaemoi BC

3anonnenne koanoe "nycreix’” OFDM caMBoI0E 31eMeETaMHE
CAZAC nocnegopare/bHOCTelH AMHHEL 3agagaemoil BC

]

| Popmuporanne rpynnoeoro cargaia kagpa LTE DL eo epemennoii obaacTa | nPJ

| Metoankn o6paborks enidpasnere "okua" npuema kagpa LTE DL, npomenmere Pa.aeeecknii kanaa ceaszn

Hepece BKIKNYeHHE cIydaiiHas DoTeps CHEXPOHAIANEN
ITo nepeoe BRIYCHHE
1 HO.IB30EATRIsA HET

" "
DopMHpOEIHHE HHTePEANA ' CKONbL3IANIEro okHA',
| pPaBHOTO HETepBaTy caoTa 51
¥

| MerogukH ycpegHeHHs JaHHBIX "okHa", pagHOre 12T Fum + Tomg

x
¥Ycpensenne cAraanoE 'oxkHa' OpHeMa o BpeMEHHEIM O0TCIeTaM HA HHTEDEANE 0JHOTO
caota H hopmupoeanne pukangeckoi AK® III crora

1
HET /o\ 1A
r T AK® ITIT>L7

¥cpennenne aMmaHTYALI H BpeMenHoro noaoxennd nakos AK® ITIT ornencuuix cxoTos
2

Metoanka onpexenenus rpanun OFDM cameoior Ha
HHTepEATe NepeMemaeMoro ""CKoIb3AMmero okaa'’’ mo
noa0keHHI NHKOE nHKaHYeckoi AK® I

HA HHTEPERAJe oJHOTO ¢.10Ta H dopmupoeanne nakingeckoi AK® ITII caora

HET /’J\ pLEN
1—— TTaxe AK® ITIT>A7
Cunxponnzanas

Hcnonszoranue nukaadeckoii AKP III crora ¢ Hanboabmed aMITHTY/0H THKOE | EBoccTaHOBTeHA. 3anpoc BC

3 Ha HOBTOPHYI Hepefady
HET /\ JA noTepsaHoii HEGopManun
Tl AK® [TIT>A7

—
JA |Meroanxa noncka nuka BK®

Tounocrs + 2up.orea? | PSS nyrem nepenmemenus

HET "cronb3Isgmero oxHEa’’ cIoTa

" CKOJIB3AMEro
okHa'' Ha CAEAYIIIHIE CI0T J0
EBINOTHEHHS YCAOBHE

CHHXPDOHH3ATHH H.IH NOTEPH
"ouepenn" Ha obcay:xHBaAHHE

| Pacmmapenne "oxna" npaema 10 TFram |
T
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HAYATO

Havatsunie YcTaHoB}L
n=N=-K; k=l; k1; m=I; i=];
SUM_Fram_CZ=0;

BoprnrpoBaHIle PecyPCHOIl COTHII KAIPa B BILIE MATPIOLI B KOOP[NHATAT «BP e -
Wa CTOTA»: 0 TOPINOHTATEHOI 0CI —HOMED CIDMBOTA I BO Bp eMeHoi ofaacni, mo
BEpPTIIKAIEMOIL — HOMED MO TMECY &l N B MacToTHoit ofaacrie (mogpaszex 3.1 3Tam 2)

txGrid =

(e} € (a7} (o) € [d).

1.1;1 1.1 1
ciesbsy ... .. CEEF e oo big
2.2;2 2 2 2
c2cibd .....cEch . ..bly e i CFy e by

R I I S NV
CFEFBY s 6RET e e g v €7 e wne bl

M MOJVARMIA B 3aBicinocTi ot Tina muasrx BPSK, QPSK,16..256QAM
(moapaszea 3.1, sTan 3)

P e A

1
eaably

nrl,2,6,7,89,10,11,1516,29,30,43,44,57,58,71 ,
T2.76.77.8586,99.100.113114.127.128 7

Y HET

(b} = {czih} |

txGrid — txGrid’

3anonHenne KOHIOR " MVCTHIX"
OFDM cuaMeoa0B K ademeETaMmm
CAZAC mocaeroBaTenbHocTeii

exGrid’ = i
_ | erRereax L
{ez) € (a2} (mozpasaex 3.1, sran3) | cieBer? ... cpeh

IpexcTaBaeHHe aIeMEHTOB PecyPCHOIl CETKIE MOCTE 3AMOAHEOHIIA KOKIOB "MYCTHIX" CIMBOI0B KaIpa
CAZAC no Teil ICX01% 10 XapakTeprreTis &

IO cx OFDM (LTE

TETHOTOMISA, NENTPA TN LG MICTOTHEGE AN AI0H Kapa) — txGrid — exGrid' (noapasaea 3.1 sran2)

f m=1;n=1; l=1;;

¥
olmne | s(m, kel)= ]rzni dff(m,n)exp(-j*2n*n*kel /N), kel=1 Kel: m=0M-1
i (moapasazex 3.1, 37am 3

SYM (a0 =(m,n)exp(_j “2n* Alinel); | =X I

| I=Ts (mogpasaea 3.1, stam 4)
)

JHCKPeTH3AUHA CHIHAIOE MOIYAHPOBAHHBIX MoJHecymHx N* Afy
BpeMeHHBIMH oTcueramu | ¢ mepHoaoM Ts ma HHTepBas

Jie CHMBO.Ta

[ Komxarenas M ciomoaos SUM_Fram(m.Ln)

Moayuenne Lyg=M*L Bpevennsix orczeros I'C xazpa ]

[ M dzECR4 D OdcstedlsdO L Of sdzdzaj ded ™ S &5
C OHAOO B dsfydzj H 50 Ols j dz' dztsifrplster joglefj dadzsRO fridsat

55 o Ols' oQf fazRte 7 dzd 7
5. §i. 0

f SH
3

dzj fzh dn 1dicj Ofrp Lbplishy dzts
)
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430 Zcstedlsdz f EPEEO] RFDM fd ke sdzse ) L O
o sdzso ) Mtemdes?2 MilkSd SOH©LO Mkd
fsmdj Hse Ols j dz' datsfyls j 2

{ MtsB j dzdzts M ls fsmMstetsj dzedv COHtO OFDM
fd dzo tstdzjsfg z tc i) dzts 2 Milktd COHKBO Mk dBdts? H o
CAZAC fsfmdzi Hisp OB jeelzy @efspigy 20 Mdzy HIZE P j d3:

1. l sfstst€jded y H'cdj &3O d sBtcOBSISC d
ftesdLotHdlsMw 5 O0dzOdzsedd . 1 §BHtEOL HJ

2 . 1 Of sdzdzj dzd 4 € ts dzy Ofn jfiiscdge tsadztsi ppOudtglgdsidaiet
B dzOMiIsd MEzBB@Es2 Hotsd ydzr -0 & OaizEMez] i t5dOls (¢
WO CchoROl Yhw 1 HOdz dgj 2N j 2 ( tosyy o f e i RigisjH gt
L dzy d3d dzlsOdzd 6§ Mztemdzes?2 MJIsSd S OHEGO.

CrjdBO0 OdzectstedlIlsdizO L FiDuVbzdz) dzdgy ts dEstmdzy © O
Ho sd ydz' n f smdzj H O OMQ fils fMEpeifHsy RO Is g dz! des i ls |
otcj d3j dedets?2 tsB dzO M Isqd et Gl Hedf) sifzjh X = toj Mz
COHt@OBMBSjO U ¢ 0 ftejHMIsOo dzj dzO dzO ted fr

JcteOdzf Y dafffpm SH dz" § HOdzdz' i 9 d Miswisp 2By
f SHtcOLAH2] dzts d3
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Havatbimie YCTaHoBMIL
n=N=-K; k=1; k1; m=]; i=1;
SUM_Fram_CZ=0;

PopaOrpoBEA e Pecy P CHOIl CETHIN KA Pa B BILIE MaTPIOLL B KOOPNHATIT «BP s -
W3 CTOTAM: MO TOPINONTATEHOI 0CI —HOMED CIDMEOIA M Bo BpeMeantoit ofaacnr, no
BEPTIORATEM 0T — uo\up nopecy mul n B luﬂwuou ofaacrie (mogpasaea 3.1 stam 2)

1

"-'1 c253 e €77 e -----b%w

- biso
AL BRI AR

clc3by w...cfcf o bl .. 7 e e b0

256QAM
(mogpasaex 3.1, 37am 3)

txGrid =

I MOV B 3ABICICMOCTIE oT Tiina Janwsry BPSK, QPSK,16..
(e} € {dp). (pfh) € {di),

| BE e 2,6789.10,11151629.30,3,44,57,5871 m oy >J |
Oogie T2.76.77.85.86,99.100.113114.127.128 “| m= s I-* m>1402
| M 2 HETl
| i & v HET za |
gE g
as=t X | (b} = fczi)+ (bl |
| EzLE |
g¥a= 1
EENE o
| EEAcC .= |
3023
| 58 9 .
" ! n=N-K;k=1;
| 8 |
Hpe;(mBJEEE ATEMEHTOB ])E('_\']lﬂlllll CETKI NMOCTIe TEABCKHI Kagpa cvMMoH
108 CAZAC noc Teil ¢ HHop: aa cnmacno thop OF DAL CHMEOI0E

cleld).....eled..
ieidh e,
exGrid' =4...
{cz"] € () (noapaszex 3.1,  |€F ": by Y +ex) wehy bl wexlig
atan 3) 1eIb + x5 T ninn Dy +exSguinnns .

(mexTpa st wacToTHELT Manason xapa LTE DL! - exGrid — txGrid"

(mogpasaex 3.1 1an 2)

f m=1;n=1; l=1;E
*

OJII® | s(m,kel)= ]ﬂni dff(m,n)exp(-j*2n*n*kel /N), kel=1 Kel: m=0M-1 |

(moapaszex 3.1, 3Tam 3

SYM (,n,h=s(m,n)*exp(-j 2 Alen*l); i
I=Ts (mogpaszea 3.1, aran 4)

JHCKPeTH3ALHA CHIHAT0B MOIY-THPOBAHHBIX MOTHeCy M N* Afy
BpeMeHHBIMH oTcderamu | ¢ mepHogoM Ts Ha HHTepBajTe CHMBOIA

| CysmMmpoBaHMe EPeMEHHEIX 0TCHETOR

[ Komxarenamie M cinsoxos SUM_Fram(m.1n)

Moayuesme Lyg=M#*L Bpemennsix orczetos I'C xagpa ]

t dMzdz8 CH 4 BO 0Odze 5t d IsUWIOAA KDY Ms dfryirj dgtadtvdzts o

ftsH ey O da

Mz 3 j B dats 2

ddeW sted3Oyd @ 0 e O

f

f sfdzj Hise Ol | dz dzseisjj Bj dedz ftsasdQABIST, iy drsh ¢

9 J ton dzd m

f sHdzj M d -~

1dicj Ofp Labplity. ozfs.2 0 ) jels D d

¢ C
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440 dz¢ s tofftsdigz y & dzPded y fd dso sdzse OFDM € O¢
fsdzsy jdedw g dStseo ydeédzdyi mects?2 odésaA A} dzO

I mMtsB jJ dzdzs M is f sz yj dedw cteOdzdy Mmd d3o ts«
fsdzcy jddwY fdStse yqdqeédzdyj mMsEs2 o¢saA A1 dz
LOC dz¢ yOjIsmw o Mmdzj HiEzE M j d3:

[ YjdzC O otcj d3j dedetsets ftsdztsy jdedw HdCtso
Hdzw tsfftcjHjdzjdzedWw ctcOdedy OFDM Mmd dzo sdztse
ftody 30 © 90OtcdOdzls] fjtoatsets o C dz¢ yj dedw -
ddzls j tco Odzj digaap@20dzcdf s j ted Mddzm tetsdzdL Oyd
BftjHjdjdv cOoddy mMddHkesdkss " ¢ d0" { t
RBdzs e tsdzz yj 9 5@ s tcOMmY totsfls tc ©dzj dad W nd ¢ dzO dz
fsdz? LsoOIsjdzv dzgj sBratSHdBO ety jdad.tcOl kd@!
fdziz yO2 dets?2  ff slsj teiffte gl dahfimesCnddzj@zgdiej H B @GS is to

ltoj Hd&ZOG O sy He ] MrlJ 3 Okzctstedlsdiice Lk

I Ozetstedlsds EZMmtej Hdzj dedV o tcj d3j dedze” = tsisfye
SHdsects MdzslsO d Wsttddtose Odzd &z MiEges dzdptsasts O
sftcjHjdzjdd]jdB drn ORf dzdlskzH d otcj d3J dedes G

I OdzestedIlsds EZmMtejHde dedv T dSts9 yd& dzd ud
ote] 3 dedzs 3z f tscztsy jdzede H 2lsy &3 tcOL Bd 4 ded W
ydsaduyimcdn o¢snA A1 COYHBGE Mezfls@ o of
ftsdztsy j degd ¥ Mstslse jlsMmiseakzs hdr fdStse yd¢& dzd:
mMdzsls 0.

1 tod ftctseo J HJ dzd ftosyjJ Hizter Mt H dzj
setcOded yj dedw, dzOC zOHT 9O d3r §j dzO o tcj d3j dzdz
! Mse dzOMdats toj HMIsOo dzj dad syJ dzts € Is ts 1
MddkBo sz MAzslsO o fSHEKGOLHjdzj 3. 3. 6.
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1 jtoar 2 Oizetstdagtgsifnsts?2 d B MistetsH j 2 Misot
tldzj jomMEtses COROZO M ftoj sBEZOHOdzd j &3 " B
o jtosVW Isdetsfls dz2j ftsdzzydls! yYyjbSt tBtsL dOYy
ddzlsj tco Odzy EMtcj Hdzj dzdzse s (5 o tcj d3d dedze” @34 ts
mMdzsy dz" 2 d btejBkjls Btsdz h jéts tsBi j BO O
dzj Cslstster 7 MdztslsOR o tsL B Pdzs o dij dad M § M@
fsLotsdv il fsdzzydls! o ddr ydibSdi §d¢d
Clstste’ | Btsedzd sEdls’ i fifftasjlsnjdigjivddd  f s ff j too t
Mz Y02 lsteOy jdz o 1teddsy jddd 1.

[ &z COHtO Isjrndsdzsedd LTE DL tj S d3j
fjtcoste Odzetstedldizk ( BOWLE jte " 1" dzO@ ted
ydSdzdyj mSts2 dsaA A1, fteshdpHh dr Zf stk ls
stcjBsoa Odzdv 3 5 Istsydetsfmilsd otc] 3j dedetse s
Mddo sdzso OFDM, ftso jMmlsd bkftejHdej dedj ot
tcdmMkzdz¢ i 4. 1) .

Chf qtedyud MSd EMkOdasoe dzj dets, ylsts Hdzw o (
MEdRzBs2 FaMAG Hso Olsj dz! desfisj 2 d Hetdydz -
COOEZO  ftoj tsBZzOHOMzd j &3 1t B fiplster Rt B is @3
LWWiClsdoder @3 wWodzw jlsmw( 3R pE2 " Blzc sded Is «
ftej Hf sdzOg O h (2 fteseo jteC Iz i toj 99 td ] jdgigddadz
fsdzsy jdzgdY HdAv §dStse dsaA A} dzO ddzsjtco O
Hiczedds © dJdalsjtcoOdzj " tsCdzO" ftedj BO Hts
BjdzajJ Hobkrh Mddkotsdzse OFDM f or ff sdzdzj dad J ¢
d bydasmisd oty dgpdlazsce s § sdz

( mMdzd  dzd BzHEIS o ff sdzdzj dz Efmdztse d w 1
otej d3d dzgdzsets  sdztsy J dzgdW H dzw  ff dEdBos PIBSHEED:
ftedy gPSBERtH] GBS oo SBHEY J tssmbm ek
fsolststed s st dMOdedzlz ¥ to tERj2H 2dejzlz H Ay d ) digzj
f dzOo dets Mmdzd y Ols Ftoctseo jdz@ Bt O HdAdzv f tots:
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Ehdzse d2 Itsydesmisd o tej dil flzdasic BL o jSdzts 3t bzt ©
3.2).

CrJ BO OdzcttedIsddO EkMmtej H dzj dad ¥ Uz@otaa(jy dgzOdzc
d dzls j oo Odzj SHBses Mzl d Wtsttddtetse Odac
SftjHjdjdd]d da OGYf ddlszfitdH bk azgrizddic deC
[ Odgdz" 2 Odzetstedlsdz § sLotsdzw jIs ¢ § tots dnjjhpifeDM iz i
mMdwBotsdzse 5 11 MzsksOod sz OHtO "th(THO
ftody 30 HB 11 MmMhslstse ®6) wipdzw j Isfpwy o ff BH

RMrtSHdz J] HOdzdzr | d tBGL d2OyJ dzd W :

O1l yd mdzs MmezsEdsi@&odzs zsgdd L TE

Qi dzts d3ff) tztolstO o 6§ d3d dzdzs?2 5B dZOMis d

a Tydmds Mmdizetsiszise o

6 OQ=0a}i Q2 1 dzjCdAZdAC f tshdzj HAA(D OB | dzr detsfyls

o 'Ot hox iU TLOfdMOdzdz" § © JOd3wIs! Byd dz¢ d
Syl iezsls Od

Yol iHT sy dz2S d i tejddigvdsdzinn otils iy Is'sE HaRO
ftodd B30

o Q ietej Bj dede § Blfyjlst d b3 kzdz fydz
¢ Odz0O dzO

YYO Wiz BBEO d@sHbkzdj?2 OB ddlskzH fdStse |
mazsls

YYO mifMzdizdiBO0 L dzOyj dzd?2 WOLtser n MHOJC e
(a) ydsddy Q& dsgsgHEO o

Y fote] d3j dzdzs?2 ddzlsj tco Oz S OHO LTE DL.

I MsOdz! dgHjdze' difnH Odzdz” § Tdo tdrptsEsLisda@ Usifipisdovd d
4.2.
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Kaapa Ha HHTepBaJe " OKHA" npHeMa (noapaszex 3.1, 3tan 7):

| !
- - I Eg Onpexaexerse rparmm o1oro i Goxee OFDM cidE0.10B, YCpeaHEHHBIX BO BpeMeHHOI 06.1acTH Ha |
Hauambmnie yeranosxu: | § 2' HHTepBaJIe C10TA € 3ATAHHON TOYHOCTEIO (2 - T,) u3 Buipakerus  (3.21) |
1=1; m=1; d=1; ma=7; SUMsty(ams = 0; E § 0 < (8'(mg +1,1) = E'(ng, 1)) Ty €2-T,, 128 E' (Mg, 1) = max (AK¢.U|(U) >2 |
(i i S e e e e i St S
g Ipues xaapa LTEDL X(2) = {£,a,xk(t — 1) exp(G2r(fy + Af, )t + @)} + Ny (2), DAY I g £ !
Hecymed 4acToThl; PHIBTPAIHS HeCyIel 9aCTOTHI CHIHANA KAIpa | = E ]
! £2[p E—

. — | |&8=|" ad s Jax oxmok & Goxee nap nExor AK® Il BMDOTERETCA YCIOREE |
AT, dpopyup IX Bp. 0TCHeTOB Kaapa: Spyqm (M0 1) =(IQ)_"(X'_(Z)) (noapasaea 3.1, 31an 6) | 5 § T::;J:‘:.lo.;‘;{. 0= (3'(.""") - 3'(-"")) Ty =Toymg $2°T,? |
B oA [

1

— fanguig11 11212 212 Q12 212213 213 213 Q13 alimg-1)  ol(mg-1) gimal,
Zpem(d,m, D) = {3: S2 83 S Spe180825083 520520415204 252043 S S (mg-1)415L(ma-1)42 ""L-.,}'

Tloxck BpeseRHOro NoX0AeHHS PSS NMyTeM MepeMelleH s «CROIbISIIEro
OKHA) HHTEPBAIOM B OJHH CHMBOX Ty, H BbruncIenns BR® PSS, n
OFDM cHMEO12 «CKOIBISUIEro OKHA» 10 noxyvenns muxa BKP,
NPEEbONAIMEr0 NOPOroEbLE YpoBeHb (moapasie 3.4)

_ ¥ Sitfizcin) - exp(— j2m- Af, . -n-(T,- D)
AFSS - 2

21521021 221322 222 22 222823 @23 @23 @23 g2(mg-1)  o2(mg-1) 2mg),

{sf £ R B PO T T TS L TR 74 S ma-1)+15C(mg-1)42 *Smgf =
AD12D1201 aD1aD2 aD2 aD2  aD2aD3 aD3 203 D3 aD(mg-1) aD(mg-1) 20mg) |
{-"‘l’ 8218 D S0 0T 800 8008015004250 0 4 e 55L . § $ $ }-

|
|
|
M 3AMHCH B MAMSTH 2..._(:1."1. = St ram(m, I) ; Paséuerne no D caoram BPEMEHHBIX 0TCYeTOE MpHHsTOro | |
|
|
|
O (mg=1) 417 L (mg=1)+2 "V Llmg, I

"okHa''MPHEMA KAAPa no caorasm

PaiGuenie BpeMERHBIX 0TCTETO

|
|
|
|
|
|
|
|
|
|
|
|
(i
|
|
|
|
|
|
|
|
|
|
|
|

CHHXPOHH3ANHN)

X OTCHETOB no

CA0TAM Ma uHTepBanae 1 caora m
HX aMmaMnTya

—_—e— e ——— —— — —— -

rPAHNIBI HOAYKAAPA (MHKI0BAS CHHXPOHM3ALMS)
Onpeaenenne BpeMeHHOT0 NOJIOKeHHA N0 NAKY BK® SSS

Onpejenienne BpeMeHHOT0 NOJIOKeHHA N0 NHKY BK® PSS

3 HET
-5 g Haitzen mux BK®P PSS > 2,447
o 3
H i r
- § !
- 2E 2 t
Cl
IG_ __________________________ | Ilo BpexennoMy noxoxermo PSS epruncasercs sauato noaykaapa LTE DL, ates
+ L2 = — BTOPHYHOT0 CHHXPOCHTHAIA — SSS, N03BOISIONIee ONPEIETHTD EPEMEHHOe
| l Boruncaenne nuktryeckoi AKP IIIT 1-ro ycpeaseEHOro 00 BpeMeHHBIM OTCHETaM ¢10Ta Kagpa (Bnipakense 2.14) I | NOJI0AeHHe HAYATa KAJpa ¢ TogHoCThI0 F2Ts
1 1
]
s‘-l G J B . R .
mgr=0 Z,:: cz(msyg) (avapaxsen 31, oran1s)

1
Bribop mopora 21% Baxoxtemns muxos AK® III: A = 3

Mg

Bpemenunte orcgerst 2-x x Soaee naxos
naxrgecxoi AR LTI "'l‘t“lx (AK¢w,(l)) =>A?

Pacmupenne “oxpa”™

TnpHeMa 0 TFrLTE

JA

3anuce B DaMSATH MOXY:TeH aNTLTHTYA MHKoE nukTgeckoit AKD LTI (d=1, m, |w) nepeoro crora (AKP
IO _wmakc(l,ml) g pa Bp HHOT'O lw A28 M-ro CHMEO:1a B MEPBOM C10Te)

l'Ion.vqeuue nmuxos AK® III1, npowesmnx nopor A

{ dMEdZECR4 BO OdcttdlsdO bmtejHdj ddY otj dj dedz’ 7 BlMyjlstses " ¢
fdetse ydeddudmeés2 o¢sa A} M BftejHidjddid d- OX&Yd
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CrldBO OdzetstedIsdzO kMt Hdzj dzed¥ HdEBs9 yd
oo B4 dedzts d3lz 1 s ldzis U Bz 'IsdedfiaDtc d YD Mmdztsisr o
Yydgedzdydi médras ¢saA A1 COYHBEt MzslsO d kM
f sdztsy J dzd © mMsslse jIsMmiseoze h das A JEIMse § 3 d ¢
ftcd HMMIsOo dzj dzG5. dzO tedmbkzdzC §J 4.

RMrtSHdz J] HOdzdzr | d tBGL dOYyJ dzd W :

-1 A@ - L-Quhx iotej d3j dede’ | Slsiyyjlr fdStse

- Y'Y plipha i LdzOyjdedjy MmMezdisdsr . dCtse, ydg<

- Y pipht )T L 20U dedj MEBET LOHjBYJ S fd¢
fjcoet BOd®Bjde' " jets MsttbClbtodzset ote) B

[ Odz denjde djfgH Odzdz | ido fiyssatstisLo dp Asiiseat @fLs ]
4.2.
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/ Hasammaee yeranosss: k=1; k=1; m=1; d=1; ma=T,; SUME(1, L1y max )i Th(L 1, T10) /

—————— Fo=————————

Tpmess saxpa LTEDL &(2) = (I,.«,.xk(r Ta) cxp(jZ!r(fn + Af )t + )} + Ny(t), PAITY mecymeit

TOEH TACTOTHRI CHIELTD RAIpa

=
"
Em I
Jg 4 [
2 < AT, dpopuup MBIT Bp. oTCUETOR KaIpa: ?n,{(rn-i) =([Q)" '{x (‘}} (moapaszex 3.1, yran 6)
g Znem(d.m 1) = (m.D;
g5 W Jamch B MaMATh Zmem (o m 1) = 5i. . |
£ X L
| &t Pasfrerne no D c10TaM BpeMeMEBIS 0TCHETOE KAIPA Ha HHTEPBAJTE " OKHA" NPHEMA (noapasaen 3.1, 3ran 7);
5]
= - l =1 1 H
| :E zﬂm(d.m.i)—{r"s R L B LS R L Y OO o Y il PO i) & ]
. 1 l
I g% {32'3‘5"2' <SR BT SERy  EEEE s BB 2 en B §ﬂ’:ﬂ-.}n3ﬂm bz B M..-} ..... I
= 5 2 B P 1
| g - {H’umsu‘ R L R 31}:.: lﬂu’].(lz: 1;fz ‘gf:'u}
g |
¥ |
)
1
|82 |
B
tHl =, |
o =
|58 |
a3
| &g |
| a E | B IO it AK® LTI d-ro croTa oxma mpeessa saxpa LTE DL (2.14) I I
=
125 s
) I=;m=1; |

Brifop nopora ans maxosaenns maxos ARG IME: A =

s15C catimsyg)
%i:.,‘wZﬁ 1D oy

My

B

=Y, ®

Epestenmnte oTcwers: nHioE DETHTECKOE

z
E (1] HET ARSI max (A (dm D) = 22
5
HET Ja
@ dml)e lans m-ro caveona B d-at
Aa caore (AR LT asaxe. ()
Hosropmsst mpmes 3

1
“osms” 3 Tprrre

| El; m=m+1 — enepyromai caseon |

HET

m >ma?

Ja

Onpeaenerne nukos AK® IIII, npeBbICHBIINE Nopor A

I
I
|
I
Jamucs B nasorTe VI MHMOB mHKS & AR I |
I
|
I
I
I

I=1; m=1; d=d+1; — crexyronTmil caoT okma mpmesa saapa LTE DL |

g o
OF=§
- N
2%

Iponece yepelmenns o SMILTETY I B MO # AR I ua
ATETEILEOCTH 0IHOTO CT0Ta okma npuena saxpa LTE DL (2.15, 2.16)

©, —~ >
LTy
[ 17 by max s m=13 /
1
Ounpeseaenne soyel avnanTya mexos AKS I a ax 3azepaces na

SIETATEHOCTH OEPEOTD CI0TA:

SUME(1, 1.1y ) = SUML(1,Md L) )

mo caoram

TE(L170) TE (1. md, Ty0)
- OHROB it AR<p IIT
B IRTEPIEE HHIOE R JINTETLHOCTH Nep CIOT OEHA npR

zanoamenan T CAZAC noctezoBaT AT ROCT SOME;

I

e

A
m=m+];
©)
— HET JA — |

Onpegenenne aMOIRTY il BpeMeHHOT0 NOI0GKEHNA NHKOE
AK® IIII nepBoro caoTa A48 yepeanenns nukos ARKP I

SUME(1,1, 1) max) = SUMEG (L, 1,11 max) + SUME(d,m, Im_max);
TE(1,1,110) =T&(1, 1 1100+ T&(d,m:Tm);

CHHXPOHHIANAE

BrummcneERe CpeTHErc INATERAR MOIVIEH AMILTRTYI TH0E mmetaaecsol ARSI » 3aaepacer TRKOB
Ha EETEpEAne mepsoro caora (.15, 2.16.) E{AK‘P.“‘ p. WI;—;""‘"I,

E‘{ﬂ"‘} = (T&(1 l..n)f(; D); i=1..mg my=7(LTE)

______________ f——— - — — _—— -

Japepmenne CAMBOIbHOM

nﬂlﬂ;’lﬁ EPeMEHHOTO NOVIOAKEHHA PSS IyTEM NEPEMEIIEHHA «CROWVIBIHIIETD OKHA» mepmou B 0JHAE
eEMBOT Ty, W BbrumcTeHHS BRP PSS, 1 OFDM cuMEO12 «CKOIBIAUENo OKH» 10 NOMYHEHHS

mmka BK®, npesbauaiomero 0oporossai yposers J,cc (DHCYHOK 4.4)
]

Mo spexvensoyy noaoxerro PSS eprumcinercs Bawato nomvkaipa LTE DL, satesm — BTopHIHOTO
CHHXPOCHTHATA — S85, N0IBONTIONIEe ONPEIETHTE MOJ0XEHHe HAYATA KATPA ¢ TOYHOCThIO 22T
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