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JlabopaTtopHasi pab6oTa Ne 4
HN3y4eHune TeXHMYECKHUX XaPAKTEPUCTUK PaJHOPeETeHHBIX CTAHIUI

PASOLINK NEO, PPC MINI-LINK, NOKIA FLEXIHOPPER.

Yacrtp 1
eab padoThI
[IpnoOpeTeHne NpakTUUECKUX U 3aKPEIJICHUE TEOPETUUECKUX 3HAHUN U3 Kypca
«JIMHUM PaIMOCBA3U U METOJIbl UX 3aALUTHI», O3HAKOMIICHUE C PAAUOPEIICHHON
cranuueir PASOLINKNEO, wusydenue ee cocraBa, MPUHLMUIIOB yNpPaBICHUS U

KOHTPOJIS.

BBE/JIEHHUE

Panuopenelinbie u apyrue O0ecripoBOAHbBIE (ONTUYECKUE) CUCTEMBI CBSI3U
MPUMEHSIOTCS KaK ajlbTeépHATUBA MPOBOAHBIM (MEIHBIM HJIM ONTOBOJIOKOHHBIM )
cUCTeMaM TaM, TJe IMpOKJIagka Kabelss HEBO3MOXHA WM HKOHOMUYECKHU
HEBBITOJIHA U TaM, Ie TpeOyeTcsl pa3BEpPHYTh CBSI3b B KOPOTKUE CPOKH.

OcHoBHbIME TTOTpeOuTeNsiMu PPJI B Mupe sBASIOTCS 30HOBBIE U MECTHBIE
oneparopel CBA3U. [l 30HOBBIX CeTeW mnepeladyd JaHHBIX HCIOJIb3YHOTCA
BBICOKOCKOPOCTHBIE paguopeNeiHbie JVUHUN 00JB1IOM €MKOCTH.
MasiokaHaJIbHBIE JIMHUKM WIUPOKO MCIIOJB3YIOTCSA JJIsi OpraHMW3aliu CBSI3U Ha
YKEJIE3HOJAOPOKHOM TPAHCIIOPTE, Ta30MpoBOjaxX, HeMTENpoBoIax, JIUHUIX
AIEKTPONEPENAYH U T. II.

PaguopeneiiHple JTWHUM CBSI3M NOPSMOW  BUJAMMOCTM 3aHMMAIOT OJHO W3
BOKHEUIIUX MECT B CHUCTEMax CpeICTB Imepeaaun uHdopmanuu. beictpoe
pa3BUTHE TEXHOJOTUU OTKPHIBAET HOBBIE BO3MOXKHOCTH B 3TOW 00JIaCTH.
[TorpebHOCT, B Hemoporux, HamexHblx [IPPJI ¢ oTHOCHMTEensHO HEOOJBIIONM

MPOTSKEHHOCTHIO U eMKOCTBIO CTPEMUTENBHO Bo3pacTaet. [t yactot Beime 10



[T paspabotaHo U uMeeTcss Ha pbIHKE OONbIIOE KOJUYECTBO THUIIOB
anmapaTypbl Kak OT€4€CTBEHHOT'0, TAK ¥ UMIIOPTHOTO MPOU3BO/ICTBA.

CoBpeMeHHas paauopesieiiHas anmapaTypa HpOH3BOIUTCS B BUIE ABYX
COCTaBHBIX YaCTe: anmapaTypbl HapyKHOTO pa3MeLIeHHs, BKIIOYaoIel B ce0st
BBIHOCHBIC MPUEMO-TIEPEIAIONINe MOAYJIM W aHTEHHY B BHUJE MOHOOJIOKA, U
anmaparypbl BHYTPEHHETO pa3MelleHus. B HapyKHOH ammapaType pa3MeriaioT
BCE DJIEMEHTHI, 3aBHUCAIIME OT JAMana3oHa M pabo4yMX 4YacToT, a amnmaparypa
BHYTPEHHETO pa3MeIleHus] COJIEPKUT JIUIIb JIEMEHTHI, ONpeesionue Tpaduk
U CTBIKH.

Yrob6sl oOecnieunTh HaJeKHbIE ITUPPOBbIE JIMHUU AOCTYINA U MOJTHOCTHIO
UCTIONb30BaTh  TOTEHIIMAT  CKBO3HBIX  HOBBIX, TMEPCIEKTHBHBIX  CETEH,
kopniopanius  NEC  pazpaborana mpoayktr PASOLINKNEO, kotopsrit
IpPEACTaBIseT COOOM Y3KOMOJOCHYI0 HHU(POBYIO pajauoOperelHyl0 CHCTEMY,
paboTarolyto B paJMovacTOTHBIX Auarnasonax: 6/7/8/11/13/15/ 18/23/26/28/32/
38/52 I'T.

1.1 Kparkue TeopeTudeckue cBeIeHus

Cucrema PASOLINKNEO ynoBieTBOpsieT MOCTOSSHHO — BO3pPacTaIOLIHid
CIpoc Ha yciayrd Hu@poBOW mMepedadd; OHa YAOBIETBOPUT MOTPEOHOCTH B
JUHUSX JOCTyMa JIsl OOIIECTBEHHON CITY>KOBI CBSI3U, B BBLICJICHHBIX KaHaJaX,
CeTsIX JUIsl TOPOJACKHX PallOHOB, CETAX JJISl CENbCKUX PailoHOB, a TaKXe BO
BPEMEHHBIX CETAX U CETSIX ISl Upe3BbIYaHBIX CUTYallUd - C IENbI0 Mepeaadn
TAHHBIX U COOOIIIEHHUHA.

O6opynoBannie  PASOLINK  uMeer ouYeHb BBICOKME  pabouue
XapaKTePUCTHUKU M BMECTE C TeM — OOJbIIYI0 TMOKOCTh CHUCTEMBI; €ro JIETrKO
yCTaHaBIMBATh; €ro HAJEXKHOCTh TPOBEPEHA B pPEANbHBIX YCIOBHSX

IKCILTyaTal1H.



CucreMbl COCTOSIT M3 aHTEHH, a TAaKXK€ M3 JBYX OJIOKOB — Hapy>KHOTO
o6moxa ODU (pa3memaemoro BHeE 31aHus) 1 KoMHaTHOTO Oy0ka IDU. 3T 6510kM
COEIMHEHBl KOaKCHaNbHBIM KaleineM — cBouM ans Kaxiaoro PU kanana.
Nmerorcs  cnepyronmue Tumbl KoHGurypauuu: HesamuumienHas (1+0) wu

3amuiieHHas (1+1).

Pucynox 2.20 — AHTeHHa 1 Hapy»kHbIH 0710k ODU

Ocob6ennoctu PASOLINK:

1) JIErKOCTh M MPOCTOTA MOHTAXKA

2) ObICTpas W JierKasl IepecTpoiika 4aCTOThI

3) perysiupoBaHKe MOIIHOCTH Mepeadn

4) THOKOCTh CUCTEMBI

5) mpucnocoOieHus A1l TEXHUYECKOTO 00CITYKIUBAHUS

6) paboure KaHAJbI

7) BbIcOKas 3()()EKTUBHOCTD MCIOIH30BAHHUS YaCTOTHOI'O CIIEKTPa

8) BBICOKOE YCHIICHUE CHCTEMBI

KoakcuanbHbll Kabenb COSTMHSCT Nepeaardyuk-npueMHuk (01oxk ODU) u

MPX (mynsTumiekcep) B Omoke IDU. Ilo kabemto mnepenaroTcsi: CUTHaIBI

JaHHBIX BBOJIa-BbIBOAA, IIMTAHWUC IIOCTOSHHOI'O TOKA, CHUI'HAJIbl TpPCBOIH,



NUTaHWE TEepEelaTyYMKa; CUTHAJIbl YIOPaBJICHHA YacTOTOM, MOIIHOCTBIO
nepefaTinka, YpOBHEM NPUHHMAEMOT0 CHUTHala, CHUTHAJIOB  KOHTPOJS
HaOpsDKEHUsT MHUTaHUS a TakXKe [JBYX CHTHAJIOB Cly)XeOHOM muHuu. B
3aBHCHMOCTH OT TUIa Kabens, paccTtosiHue Mexay 0iokamu |IDU — ODU moxer
obITh Oosiee 300 M.

Tak kak mnpoMexyTodyHble dYacToThl mnepeaatunka (340 MIn) wu
npuemHuka (140 MI'm) pasHble, TO OKa3bIBae€TCsd JOCTATOYHO OIHOIrO

KOAKCHAJIBHOTO KabeJisi; yCTaHOBKA TOXKE YIPOIIAETCS U YCKOPSETCS.

- e—— L ©

D Emgme

-

Pucynok 2.21 — BHeHuii BUJ BHyTpeHHETo 0JI0Ka

1.2 ITpakTrueckue 3aaaHus

O3HaKOMUBIIUCh C TEOPETHUECKONH YACThIO, 3apHCYHTEe OJIOK CXEMBI
npuemo-tiepeaTanka (6moxk ODU), komuatHOro Osioka (IDU) m Omox cxemy

HEe3allHIIEHHON CUCTEMBI.
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Pucynok 2.22 — biok-cxema HapyskHoro 61oka ODU (6 — 52 I'T'r)

BPF — monocoBoii ¢hpumibTp;

CTRL — ycTpoiicTBO ynpaBiieHuUS,

IDU — xoMHaTHBII OJI0K;

LO — reteponuH;

IF — mpoMexxyTo4Hast 4acToTa,

LNA — MamomryMsImuii yCUINTENb;

MIX — cmecurens;

MPX — MmynbTHILIEKCED;

PA - uMIyJIbCHBIN yCUIINTEI;

RX — nmpueMHUK;

TX — nepenaTyuk.

[TepenaTuuk-mpUeMHUK CIPOCKTUPOBAH TaK, 4YTO OH oOpabaThiBaeT
nudposeie curHaiael 8-155 MO/c B auamazonax 6 - 52 I'Tu. Beicokue
XapaKTEPUCTUKHA CHUCTEMBI O0OECIIEUMBAIOTCS C TOMOIIBIO KBaApaTypHOI

dazoBoit manumnysnun (QPSK).
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Pucynok 2.23 — O6mas 6510k-cxema koMHaTHOro 6s10ka |IDU

FEC/DEM - ynpexnaromiast koppekius omuook (YKO)/nemoxymnsius;
FEC/MOD - YKO/monynsius;

MPX — mynpTumiekcep;

PSU - 6510k ntutanus;

10/100 Base-T(X) — JIBC Ethernet na xa6ene, 10/100 M6/c.

Komuatnsiit 610k umeer 6 ¢yukuuit (MPX, MODEM, DPU, INTFC,

yhnpaBiacHue Hu Oyok mnutanus). PyHkius wmynpramiekcepa (MPX) — sto

untepdeiic k HapyxkHomy Onoxky ODU. @yHKIusS MOAYIATOP/AEMOILYISTOP

(MODEM) - sto BBIOOp THma moxyisiuu (QPSK - kBampartyphas da3zoBas

MaHunyssius uian 16/32/128QAM - xBaznpaTypHasi aMIUIUTyAHAsT MOAYJISALNSA),

IIpUYEM MPOTPAMMHBIM  ITyTEM.

OyHKIUA

MODEM

BKJIIOYAaCT TaAKXKEC

ynpexjatomlyto koppekuuto omubok (FEC). LudpoBoit cepBucHBI KaHaml

(DSC) co3man mo MeToay BCTaBKHM OWTOB, a WMH)KCHEPHBIM 3aKa3HOW KaHal

(EOW) — ¢ nmomoinpto MKM kojexa.
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Pucynok 2.24 — biok-cxemMa He3aluIIEHHON CUCTEMBbI
AGC - APY;

ALM/SC — TpeBora/cepBHCHBII KaHAT;
BPF — monocoBoii puibTp;
CTRL —ympaBnenue;
EQL — skBamnaiizep;
IN — Bxox, OUT — BeIxOg;
INTFC- untepdeiic;
SC/OW- cepBucHBIi kKaHall/3aKa3HOM KaHAJL.
O3HakoMbTECh ¢ TabnuIaMu 1 1 2, MpoBEphTE UHAUKAIIUIO CBETOAMOIaMHU

Ha MepeHeN MaHenn yCTaHOBKU. CenaiiTe BEIBOIBI.



Tabnuna 2.1 — Buasl ommbok B KOMIUIEKTaluu ooopyaoanust 1+0

CoObITHE YciaoBus A5 COOLITHSA Nuaukauus TpeBoru
LOS [ToTepst BXOIHOTO cUTHAJA (BXOIHOM CBeToano Ha MTaHEIU
curnan STM-1) MOJTYJISt
LOF [Torepu cunxponmnszanmu ppeiima IDU ALM u cBeToanon
(BxoxHoii curaan STM-1) HA MaHEeJI MOy
INTFC Ortxka3 6:10ka uaTepdeiica STM-1, IDU ALM u cBeToanon
ALM noTepsi BEIXOAHOTO curHana STM-1 Ha TIaHeJTU MOIYJIs
Buvicokuu Caumkom Beicokniit BER. BER cran IDU ALM
BER (RX) xy>§<e 3aaHHOro 3HadeHus (ot 10 1o
10™)
MOD ALM Curnan tpeBoru ot TX, BKIIIOUaIOIUN IDU ALM
OTKa3 0JIOKa, yXyAIIEHNE BEIXOHOTO
curnana IF
DEM ALM Curnan tpeBoru ot RX, BKItoyarommi IDU ALM
0TKa3 0J0Ka, TOTepst BXOJAHOTO CUTHAJIA
IF
WS ALM Ortxka3 6110Ka, MOTEPSt BXOAHOTO CUTHAJIA Cseroguon IDU ALM
WS Ha MMaHeId MOJYJIs
TX PWR Cuamxenue MorHocty nepegadn ODU ODU ALM u
ALM CBETOJIVOJ HA MaHEHN
MOJTYJIS
TXIN LEV CHmkeHue ypoBHS nMpuHUMaeMoro TX ODU ALM
ALM curnaia IF
RXIN LEV CHuKeHue ypoBHS IPUHUMAEMOIO ODU ALM
ALM CHTHaJIa
APC ALM BrIxon U3 CHHXpOHU3AIMU KOHTYpa ODU ALM
APC ODU
MAINT VYcranoBka LCT B pexxum MAINT MAINT
ALM

Tabnuna 2.2 — Haukaius CBETOAMOIaMH Ha TIepeIHEN TTaHed yCTaHOBKHU

Muaukanusa ceseToauoaa YcnoBus 1§:154)
MAINT IIpn TexHrYECKOM Kenrei
00CITyKUBaHUU
ODU ALM Otka3 6;10xka ODU KpacHbrii
IDU ALM Otxka3 6;10ka IDU KpacHbrii
PWR BxiiroueHo nuranue 3eneHbli
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1.3 KoHTpoJIbHBIE BONIPOCHI

1) B wu4em npeumymiectBa H HEIOCTATKH  3alIUIIEHHON
KOH(UTYpallMi OTHOCUTEJILHO HE3aITUIIICHHOMN ?

2) Kakve Tumbl CUTHAIOB mMepenaloTcs M0 KOAKCHATBLHOMY
Ka0eJII0 MEXTy BHYTPEHHUM U BHEITHUM OJI0KOM?

3) Kakwue sneMeHThl BXOJIST B COCTAaB BHEIIHETO M BHYTPEHHETO
010KOB?

4) B dem 3akmrouaercs npuHuun moxayssinuu curHaiga QPSK u
QAM?

5)  Jaiite onpenencare BER (ko3¢ uimeHT OUTOBBIX OMUOOK).
He w©wmxke kakux 3HadueHuidi BER gomkeH ycraHaBiuBarbCs B
COBPEMEHHBIX CUCTEMaX CBSI3H?

6)  OOBsCHHUTE MOHATHE HHTEpdeiica, YKaKUTE €ro BUIbL.

11



Yacrts 2
Nzyuenne PPC MINI-LINK

BEJIEHUE

Panuopenelinpie u qpyrue O0ecripoBOAHbIE (ONTUYECKUE) CUCTEMBI CBSI3U
NPUMEHSIOTCS KaK aJIbTEpHATUBA MPOBOAHBIM (MEIHBIM HJIA ONTOBOJIOKOHHBIM )
CUCTEMAM TaM, IJle¢ MpOKJIaJKa Kadeyis HEBO3MOXKHA WM HSKOHOMHUYECKU
HEBBITOJIHA U TaM, IJie TpeOyeTcsl pa3BEPHYTh CBSI3b B KOPOTKHE CPOKH.

OcHoBubiMU nTOTpebuTensimMu PPJI B Mupe sIBISITOTCSI 30HOBBIE U MECTHBIE

omneparopsl CBA3U. I 30HOBBIX CETE€H Iepeladyd MaHHBIX MCIOJIB3YHTCA
BBICOKOCKOPOCTHBIE paguopeIIeiHbIe JIMHUU 00JIbI1I0H E€MKOCTHU.
MaisnokaHaibHbl€ JIMHUM IIMPOKO HCIIOJIB3YIOTCA I OpPraHU3allii CBSA3U Ha
KEJIE3HOJOPOKHOM  TPAHCIIOPTE, Ta30mpoBOAax, He(TEnpoBOAAX, JIHHHIX
AIIEKTpONIEPENAYH U T. II.
Paguopesneiinple JIMHUM CBSA3M MPSMOM  BUIAMMOCTH 3aHUMAKOT OJHO W3
BaXHEHIIMX MECT B CHCTEMax CpeacTB nepenaun uHpopmauuu. beictpoe
pa3BUTHE TEXHOJOIMH OTKPBIBAET HOBBIE BO3MOKHOCTM B JTOH 0OJIACTH.
[TotpeOHoCcT, B Hepoporux, HanexHsix L[PPJI ¢ oTHocutenbHO HEOOJBIION
INPOTSKEHHOCTBIO U EMKOCTBIO CTPEMUTENBHO Bo3pacTaer. /st yactot Boie 10
[T pa3paboTaHo W HMeeTCs Ha pbIHKE OOJIBIIOE KOJIUYECTBO THUIIOB
anraparypsl Kak 0T€4E€CTBEHHOT O, TaK U UMIIOPTHOT'O IIPOU3BOJICTBA.

CoBpeMeHHas panuopelieiiHas amnmapaTrypa MpOM3BOAUTCS B BHJE ABYX
COCTABHBIX YacTei: annapaTypbl HAPY>KHOTO pa3MEIIeHUs], BKIIIOUAIOIIEH B ceOsl
BBIHOCHBIE TMPUEMO-TIEpPEealolue MOIYJIM W aHTEHHY B BHJE€ MOHOOJIOKA, U
anraparypbl BHyTPEHHETO pa3MElleHUs. B HapyKHOU anmaparype pa3MenaroT
BCE DJIEMEHTHI, 3aBHUCAIIME OT JAMana3oHa M pabo4YMX 4YacToT, a amnmnaparypa
BHYTPEHHET0 pa3MeUIeHUs COEP>KUT JIMIIb AJIEMEHTHI, ONpeAesoue Tpapux

N CTBIKH.

12



MINI-LINK Eu MINI-LINK E Micro sBisiroTcs IpOAYKIMEH CeMercTBa,
MpEeIHA3HAYCHHOTO JIJISl CPETHUX CKOPOCTEH mepeaadn Tpaduka.

MUKpPOBOJIHOBBIC PaIuoOCUCTEMBbI MINI-LINK MOJTHOCTBIO
UHTETPUPYIOTCA B CYLIECTBYIOIIUE CETH TEICKOMMYHHUKAIIMI, IPUBHOCS B HUX
HOBbI€ YpOBHM THOKOCTH. OHHU TPENCTaBISAIOT COOOW BBICOKOHAJIEKHBIE
CHUCTEMBbI CBSI3U, BIIOJHE KOHKYPEHTOCHOCOOHYIO albTEPHATHBY MPOBOJHOU U
OTITOBOJIOKOHHOM KaOEJIbHOM CBS3H.

OTu cucTeMbl 00€CIeYnBalOT MUKPOBOJIHOBYIO TEpeaady TOYKa-TOYKa C
MPOIMYCKHONW CHocoOHOCTRI0O OT 2 10 34+2 (17x2) MOUT/CB 4YaCTOTHBIX
nuarna3onax ot 7 go 38 I'T'm.

eab padoThI
[IprnoOpeTeHne NpakTUUECKUX U 3aKPEIJICHUE TEOPETUUECKUX 3HAHUN U3 Kypca
«CnyTHUKOBbIE UM HA3€MHBIE CHUCTEMbl PaTUOCBSA3M», O3HAKOMIICHHE C
panuopeneitHoit cranmuedr MINI-LINK wu3yuenne ee cocTtaBa, NpHUHIIUIIOB

YIIPaBJICHUS] U KOHTPOJIS.

2.1 KpaTkue TeopeTuuecKue CBeACHUS

MINI-LINK comep>XuT MOysb IOCTYyIa, paCHOJOXKEHHBIH B TTIOMEIICHUH,
U HapyXKHbIA paauoOsiok ¢  aHTeHHOW. TepmuHanbl MOTYT  OBIThH
CKOH(UTYPUPOBAHBI JIJISI PA3JIUYHBIX THIIOB CETEH: B BUJE 3BE3/IbI, IEPEBA WM
koipua.  Jlns  obecnedeHuss  pe3epBUPOBAHMS  OHM  MOTYT  OBIThH
CKOH(UTYpUPOBaAHBI TNOO Kak cucTeMbl 1+1, 1160 B BUJIE KOJIbIIA.

MINI-LINK E Micro sBisieTcsi KOMIAKTHBIM IOJHOCTBIO HApPYKHBIM
TEPMUHAJIOM, 00€CTIeUNBAIOIIMM MUHUMAJIBHYIO OOLIYI0 CTOUMOCTb.

MoOusbpHblE CEeTH CBSI3W B HACTOsILEE BpeMs SBISIOTCS Haubosee
oobruHON cepori ucmonb3oBanuss MINI-LINK E wu E Micro, rame onu

Pa3BEPTLIBAIOTCA B CCTAX PAJHOCBA3U C HEBBICOKOU IMPON3BOANTCIIbHOCTBIO.

13



=T MINI-LINK

>\LO Bazoean cTaHUuA

asc | 1/

Pucynoxk 2.25 — Ilpumep Mmo6minbHOM cetu, B KoTopoii annapatrypa MINI-LINK

OCYULIECTBJISIET CBA3b 0A30BBIX CTAHIUN C IEHTPAMHU KOMMYTAILIUH

Oco6ennoctu MINI-LINK E.

—BBbICOKAsl KOMITAKTHOCTh U YHU(ULIIUPOBAHHOCTh KOHCTPYKIIHIA;

— MpOrpamMMHbIE CPEJCTBA, YIPOIIAIOIINE IPOLIECC YCTAaHOBKHY;

— CTaHJapTU30BaHHbIE HHTEP(EICHI;

— MaJblii BEC M HHU3KOE 2HepromorpediieHue. BHyTpeHHUN MOIYyNb -
CaMblii MAJICHBKUW U3 CYILIECTBYIOIINX HA PBIHKE.

— MakcuMaJbHOE BpeMsi HapaboTku Ha oTka3 - 20-30 jer, B 3aBUCUMOCTH
OT KOH(UTypaIuu.

— HHU3Kasi CTOUMOCTh PEUICHHS B LIETIOM.

Heckonpko TepmunamoB MINI-LINK E moryt ObITh MHTETpHUpOBaHBI B
onuH oOuwmit Moxyns goctyna. Kaxiaslii TepMuHam o0ecrednBaeT CKOPOCTh
Tpaduka 1o 17x2 (34+2) Mowur/c.

HapyxHasi 4acTh TIOJHOCTBIO HE3aBHUCHUMa OT CKOPOCTH Tpaduka u
MOCTaBISICTCS JUISI PA3IMYHBIX YacCTOTHBIX Juamna3oHoB. OHa COCTOUT U3
AHTEHHOTO MOJYJISI U Pagruo0IoKa.

Yactp, ycTaHaBIMBaeMas BHYTPUM TOMEIICHHS - MOIYJb JOCTYIIa,

IIOJHOCTBIO HE3aBHCHMa OT YaCTOTHOI'O Jualla30Ha MW IIOCTaBJIACTCA B
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pa3IMYHBIX BEPCUSX IJISl Pa3HBIX CKOpOCTel Tpaduka U KOH(UTYpAIHil CUCTEM.
Monynb ocTyna MOXKET 00CITY>KUTh 10 YEThIPEX PaAHOMOIYIIEH.

Buytpennss dacte obopynoBaHus cojepxkuT 010k mogema (MMU) u
YCTaHaBIMBAEMbIX IMpPU HEOOXOAMMOCTH OJIOKa KIIOUEH/MyIbTUILIEKCOPOB
(SMU) u Onoka cimyxeOHbIx KaHajioB (SAU), Bce 3T OJIOKHM pa3MeliaroTcs
BOJHOM O0IlleM Mara3uHe MOAyJs naoctymna. s pe3epBUPYEMBIX CHCTEM
ucnosb3yroTcs 18a MMU u onqun SMU.

[Ipu ropsiuem pes3epBUpOBaHMM PabOTaeT OJIMH MEpeAaTiuK, a BTOPOU
HaXOAUTCA B pe3epBe (OH HE MEpeJacT CUrHajia, HO HAXOJIUTCS B COCTOSHUU
MOCTOSSHHOW TOTOBHOCTM K Iepelaye W BKIIOYaeTcss Mmpu cboe B pabore
aKTUBHOTO mepeaarunka). O0a paguonpueMHUKa TPUHUMAIOT CUTHATBL.

MMU BbIOMpaeT HaWdy4yIIMi CUTHAd B 3aBHCHUMOCTH OT IPHOPHUTETa
HEUCTPABHOCTEH, MmojaeT ero cHavana Ha SMU 1is 1eMyIbTUILIEKCUPOBaHUS, a
3aTeM K BHEIIHEMY 000pYOBaHHUIO.

CBs13b HapY>KHOU 4acTH (paauo0JI0Ka U aHTEHHBI) C HAXOSIIEHCS BHYTPU
MOMEIIEHUSI  YacTbl0  TEPMHUHANA,  OCYIICCTBIACTCS  €IMHCTBCHHBIM
KOAaKCHAJIbHBIM KalesneM, M0 KOTOPOMY TMEepPEHarOTCs TOJHBIN TyTUICKCHBIH
Tpadguk, TpaQuK MOIIEPKKH, OTIEPATUBHBIC M IKCIUTyaTAllMOHHBIC JaHHBIC, a
TaK)Ke TIOJIBOAUTCS
MOCTOSTHHOE HaIPsHKECHUE MTUTaHUS.

B wMarasun Mopayns JocTyna MOMKET ObIThb Takke J00aBiieH OJIoK
CIIy’KEOHBIX KaHAJOB, YTO OOECIEYMBAET JOIMOJHUTEIbHbIE HHTEP(EHCH s
VOPABJICHUS U ABAPUNWHOW CHUTHANIHM3AIMU, CIY>)KEOHBIX KaHAJIOB U JIPYTUX
NOTPEeOHOCTEM.

Bce Onoku MINI-LINK umeror Bcrpoennyto cuctemy Kontpons u
VYmpasnenuss (CSS), koTopas HENMPEPHIBHO MPOBEPSET KAYECTBO TEpenayd U
cratryc HeucnpaBHocTel. COOTBETCTByOIIas WHGOpMaIMs JOCTYIHA Yepe3

KaHaJ KOHTPOJIsA, KOTOphIil oxBaThiBaeT BCto ceTb MINI-LINK.
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Ces3p ¢ CSS moxer ObITh BbImOAHEeHa ¢ momolnbio [IK, mMmeromiero

COOTBETCTBYIOIIIEE MMPOTPAMMHOE 0OecTieueHHe.

2.2 TlpakTudeckue 3a1aHus

O3HAKOMUBIIUCh C TEOPETHUYECKOW YaCThlO, 3apUCYHUTE CTPYKTYpPY
dbpeiiMa KaHala paMoCBs3U U OJIOK CXeMy paano0IIoKa.

[IudppoBka u KOAMPOBKA ympexnaromei koppekuuu ommbok (FEC).
CHHXpOHHBIH mHdPOBIIKK HMeeT 06beM 2'7-1 GHT M CHHXPOHH3MpYETCS
KOKIbIM BOCBMBIM (peiiMoM. butet FEC BBEIMHCIAIOTCS C MTOMOIIBIO CXEMBI
MEePECTAaHOBOK U BKIIFOYAIOTCS B TMO3UIIMH, KOTOPHIE OMPEAENIoTcs GopmMaTrom
¢peitma. CocTaBHOM MOTOK JAHHBIX MpeCTaBisAeTcd GPedMOM IITUTENbHOCTHIO
125 MKC, KOTOpPBIM BKJIIOYAET BCE OINUCAHHBIE BBIINIE TUINBI JAaHHBIX. Ha

IPUBEJACHHOM HIKEPUCYHKE TOKa3aHa CTPYKTypa KaHaya paauodperima s

2x2 Mowurt/c.

®opmar| FAS | T1 | T1 | T2 | &1 | T1 | T1 | T2 | T2 | T1 | T1 | T2 |FEC
tbperima + + + + + + + + + + + +
T2 | K1 | T1 | T2 [ T2 | K2 | T1 | S2 | T2 | K1 | T1 | T2

12 10 | 2 10 | 2 8 2 10 | 2 10 | 2 10 | 2

Kon-Bo
ont

T4 |T2|T2|T1| T1 |T2|C1|T1|T1|T2|8C1|T1| T1 |T2|8S2|T1| FEC
+ + |+ |+ + + |+ |+ |+ |+ + + + + |+ | + +
CHK|T1|S2|T2|FEC |T1|[T2|T2|S1[T1]| T2 |T2| SC1 |T1[T2|T2| C2
2 2121222 2 |[16]2 ] 2|24 2 2 2 1212120 2

Pucynok 2.26 — Ctpykrypa (ppeiima kaHana paanocssizu Juist 2x2 Mout/c
JlmutensHOCTH (hpeiima 125 MKc
T1 = Hannsie 1-ro xanana tpaduka T2 = Jlanuslie 2- ro kanana tTpaduka
K1 = KonTtpoJib 3anonaenHoctu kanana T1
K2 = KoHTpoJib 3anoJHeHHOCTH KaHana T2
S1 = He ucnons3yercs

S2 = He ucnons3yercs
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SC1 = He ucnonssyetcs

Cl1=HCC1 C2=HCC2

CHK= KonTpoJibHBIE OUTHI

FAS = Curnan yctaHoBKH (peitma

FEC = Ynpexaromias KOppeKius ommudok

CocTtaBHOM  MOTOK  J@HHBIX, OOpaOOTaHHBIX  MYJIBTHUILIEKCOPOM
pagnodperima, mamee  Momynupyercs C  ucnonb3oBanueM — C-QPSK
(kBaaparypHas (azoBas MOAYJSALMSA C TMOCTOSIHHOM KOPpPEKIMEH orubaroiei
cnektpa). mmynbsc mpeoOpasyeTcst U3 MOCTOSTHHOTO TOKA B MIEPEMEHHBIH, MOCTe
yero, ¢ mnomoibio (uiasTpa HailikBucta, ummynbcy mnpugaercs ¢opma,
obecrieunBaroIiasl ONTUMAIIbHBIN CIIEKTP NIEpeaBaeMoro CUrHania.

Monynatop  CONEpPKHAT  yHpaBiIsieMbId  HAIPsHKEHUMEM — TEHEpaTop,
reHepupyronmi curtai ¢ yacrorod 350 MI'nu. OH cMemMBaeTCs ¢ CUTHAJIOM
yactoror 490 MI'1, BeIAeNneHHBIN curHan ¢ yactorod 140 MI'1 ucnonb3yercs
JUTS LIEJIe KOHTPOJISL.

Ha mnonyyaromeid CTOpoHE MOCTYNAKOIIMK COCTABHOM TMOTOK JaHHBIX
nemynbruiuiekcupyercss u  FEC  (ympexmaromas —KOppeKius — OMIHOOK)
Koppektupyercsa. DyHKIUs BbhIpaBHUBaHUS (peiima umieT oOpasikl OUTOB
BbIpaBHUBaHUs (periMa, KOTOpbIE€ €CTh B IOJy4aeMOM TOTOKE JaHHBIX W,
COOTBETCTBEHHO, IMOJICTPAUBAET IPUEMHUK.

FEC BeimosHsieTcss ¢ wucmnoyib3oBaHueM OutoB uyetHocth FEC wu
pEe3yJAbTaTOB HW3MEPEHUs KauecTBa Iepellauyd JaHHBIX, MOCTYMAIIUX OT
nemoayistopa. JlemmdpaTtop  TCEBIOCIYyYalHBIX  MMOCIEIOBATEILHOCTEMN
BOCCTAHABIMBACT II€PBOHAYAJILHOE COCTOSIHMUE CHUTHaja, IO3BOJISIOIIEE
JEMYJIbTUIUIEKCOPY TPaBUIILHO PACHPEEaTh MOTYyYEeHHYI0 HHGOPMAIHUIO T10
COOTBETCTBYIOIIMM KaHajIaMm.

JIeMyIbTUIIJIEKCUPOBAHUE  BBITIOJIHAETCS COTJIACHO — XpaHsAIIEMyCs B
namatu GopMmary dpeitma. JleMyIbTUIIIEKCOP TeHepUpyeT curHai coos ¢peiima

B TOM ClIy4ae, €CJIM HapyllleHa ero CHHXpoHu3anus. Yucno omuOoYHbIX OUTOB B
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MOTOKE JTAHHBIX Tpa(uKa U3MEPSAETCS C UCIOIb30BaHUEM OUTOB yeTHOCTU. OHU
UCIIOJNIB3YIOTCS ISl ompeiesieHust ypoBHs OuToBbix omnbOok (BER) u mpoBepku
Ka4ecTBa (YyHKIIMOHUPOBAHMSL. butsl KOHTPOJIS 3aI0JIHEHHOCTH
o0OpabaThIBatOTCs IJ1s1 KaHAIOB TpaduKa U CIyKEOHBIX KaHAJIOB.

IlepexiroueHne nepenaranka

Breibop mnepenatdyrvka OCYLIECTBISETCA TOJIBKO B CHUCTEMAax TIOpPSYEro
pe3epBupoBaHusi. BeiOop ocHOBbIBaeTCsl Ha MHGOPMALUU O HEUCHPABHOCTSX,
MOCTYMHAIOIINX M3 CEKIUM TepeaaTdyrka panuoodnoka wiu ot MMU. BriGop
TaK>Ke MOKET OBITh CZeNIaH BpYUYHYIO ¢ JnieBoi nanenn MMU uiu ¢ momonisio
[IK. Curnan o HEMCIPaBHOCTH C BBICOKUM MPHOPUTETOM aHHYJIUPYET IEUCTBUE
CUTHAJIa O HEHCHPABHOCTU C OoJjiee HU3KUM MpuopureroM. [lepenady curnana
OCYILECTBISIET PaAMOOJIOK, KOTOPbI MMEET HEUCIPABHOCTh C 0ojiee HUZKUM

PUOPUTETOM.

Tabnuma 2.3 — [IpruopuTeTHOCTD MEePEKIIIOUEHU TIepeaTunKa

Kpurepuun HeucnpaBHoCTb MpuopuTeT
nepexknYeHUs
nepeaaTyuka
MepexnoyeHUs U3-3a HEMCNPABHOCTU annapaTypbl:
Py4HOE nepexnoqeHmne
MMU otcyTcTeyeT NCCRa
CBon CSS MV Proc. Hardware (Heucnp. npoueccopa)
Proc.Software (C6oit MO npougeccopa)
EEPROM
RAU Proc. Hardware (Heucnp. npoueccopa)
Proc.Software (C6oit 10 npoueccopa)
EEPROM
RCC
Heucnp. nepepatynka| RCC & Radio Frame (RCC u paguodpeim) 4
C BbICOKWUM Mod Index (TnyBuHa mogynauum)
NPUOPUTETOM TXIF Input (Curkan N4 Ha Bxoae nepegatyunka)
RF Qutput Level (YpoBeHb Bbix. BY mowHoCTH)
Heucnp. nepenarumka| Input BB1, BB2!" (Bxoa BB1, BB2) 5
C HU3KUM npuopuTetom | Input E1:1-4 (MMU) (Bxog E1:1-4)
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Nudopmanus o0 HEUCHPABHOCTIX TNEpeaarolieil CTOPOHBI COOHMpaeTcs
nporieccopom Cucremsl Ympasinenus u Kontpons kaxgoro MMU u
IEPEChUIAETC B JIOTMUECKOE YCTPOMCTBO YIPABICHUS MEPEKIIOYECHUSIMHU B
SMU. Uroroselii curnan noceuiaercss Ha paauo0iok (RAU) ans ynpaBneHus
PEKUMOM pabOThI MepeaTuruKa (BKIFOYEHO/BBIKIFOYEHO).

Pamno6iaoxk RAU coctoutT u3 kopryca, pambl, COCIUHUTEIHHOTO OJIOKa,
MUKPOBOJHOBOTO Oyioka u ¢uibrpa. COEIUHUTENbHBIM OJOK BBIMOJIHSIET
(YHKIIMM HWXKHEM dYacTh KopIyca paauOiioka, Ha HEM PpacloJIOKEHBI
UHAMKATOPbl HEUCHpPABHOCTEH (CBETOAMOIBI) W pa3beMbl i Tpaduka,
3a3€MJICHHUS, MCTOYHUKA TOCTOSIHHOTO HAINpPSKEHHs, IOCTUPOBKM AHTEHHBI U
CUCTEMBbI ympaBieHus W dKcrutyatanuu. CoelMHHUTENbHBIN OJ0K 000pyAoBaH

3aIIUTOU OT Pa3psiiOB MOJIHUM.

—————— = s e S e ) e ey e S S S S B e SR e e e e
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IOTMOJ'IHHH I| Hi 11 I

I 11 I
1 I ': Mepegatyuk (MCM) 11 ]
: :l Opatonia :' [ PaceEmodi| |
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! h m i T 1 [
I I . 3
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[ 11|~ |
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I
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: :,‘.::——:- == ELER 2 ¥ 1 : :
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1
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Pucynok 2.27 — bnok-cxema RAU
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2.3 KoHTpOJIBHBIE BONIPOCHI

1)  Kakue THUNBI CUTHAJIOB MEPEHAIOTCS 10 KOAKCHAIBHOMY
Ka0ero MeXy BHYTPEHHUM U BHEIIHUM OJIOKOM?

2)  OOBsCHHUTE CTPYKTYPY (peiimMa KaHala pagruoCBsI3u.

3)  OOBsACHUTE MPUHIUI IEPSKITIOUCHHS ITepeIaTUNKa.

4) B uewm 3axirouaercs npuHui Moaysiun C-QPSK
(xBagpatypHas (ha3oBas MOAYJISALHMS C TOCTOSHHOW KOPPEKIHEH
oruaromei CreKkTpa).

5)  KakoBo Ha3Ha4yeHHe OJ0Ka CITy’)KeOHBIX KaHaJIOB?
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Yacts 3
3 Nzyuenue PPC NOKIA FLEXIHOPPER

BBEJIEHHE

Panuopenelinpie u qpyrue O0ecripoBOAHbBIE (ONTUYECKUE) CUCTEMBI CBSI3U
IPUMEHSIOTCS KaK aJIbTEpHATUBA MPOBOAHBIM (MEIHBIM HJIA ONTOBOJIOKOHHBIM )
CUCTEMaM TaM, TJ€ IpoKJIajgka KaOeils HEBO3MOXHA WIM 3KOHOMUYECKH
HEBBITOJIHA U TaM, IJie TpeOyeTcsl pa3BEPHYTh CBSI3b B KOPOTKHE CPOKH.

OcHoBubIMU TTOTpebuTensiMu PPJI B Mupe sIBJISIFOTCSI 30HOBBIE U MECTHBIE

omneparopsl CBA3U. I 30HOBBIX CETE€H Iepeladyd JaHHBIX MCIOJIB3YHOTC
BBICOKOCKOPOCTHBIE paguopeIIeiHbIe JIMHUU 00JIbIIION E€MKOCTHU.
MaisnokaHaibHbI€ JIMHUM IIMPOKO HCIIONB3YHOTCA I OpPraHM3allid CBSA3U Ha
KEJIE3HOJOPOKHOM  TPAHCIIOPTE, Ta30mpoBOAax, He(TEnpoBOAAX, JIHHHIX
AJEKTpONEpENAYH U T. II.
Paguopesneiinple JIMHUM CBSA3M MPSIMOM  BUIAMMOCTH 3aHUMAKOT OJHO W3
BaXHEHIIMX MECT B CHCTEMax CpeacTB nepenaun uHpopmauuu. beictpoe
pa3BUTHE TEXHOJOIMH OTKPBIBAET HOBBIE BO3MOKHOCTH B JTOH 0OJIACTH.
[TotpeOHoCT, B Hepoporux, HanexHbix L[PPJI ¢ oTHocuTenbHO HEOONBIION
IPOTSKEHHOCTBIO M EMKOCTBIO CTPEMUTENBHO Bo3pacTaer. /st yactot Bbie 10
[T pa3paboTaHo W HMeeTCs Ha pbIHKE OOJIbIIOE KOJIUYECTBO THUIIOB
anraparypsl Kak OT€4ECTBEHHOT' 0, TaK U UMIIOPTHOTO IIPOU3BOJICTBA.

CoBpeMeHHas panuopelieiiHas amnmnapaTrypa MpOM3BOJUTCS B BHJE ABYX
COCTaBHBIX YacTeil: anmnapaTypbl HAPY>KHOTO pa3MEIIeHUs, BKIIIOUAIOIIEH B ceOsl
BBIHOCHBIE TMPUEMO-TIEpEeIaloNIue MOJIYJIW W aHTEHHY B BHJE€ MOHOOJIOKA, U
anmaparypbl BHyTPEHHErO pa3MelleHUs. B HapyKHOU anmaparype pa3MemaroT
BCE DJIEMEHTHI, 3aBHCAIIME OT JAMana3oHa M pabo4yMxX 4YacToT, a amnmaparypa
BHYTPEHHEI0 pa3MeUIeHUs CONEPXKUT JIMIIb AIEMEHTBI, ONPEAESIone Tpapuk

U CTBIKH.
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[MudpoBoe paauopeneiitnoe obopymoBanne Nokia FlexiHopper - sto
oTiepaTUBHAs YCTAaHOBKA JIMHUU CBSI3H, KOTOpAs MO3BOJIIET OBICTPOTO U JIETKOTO
OpraHHW30BaTh KaHAIIBI CBSI3W, MPU ITOM CYIIECTBEHHO COKpamas 3aTpaThl B
nepuo pa3BeptbiBanus cetu. Onepupys B 7, 13, 15, 23, 26 u 38 I'u tuana3zoHax
yactor, 1udpoBble paauopenelinbie cucteMbl NoKia npumensitorces s
OpPraHU3alMi MEXKCANTOBBIX COCAUHEHUN, OPraHUu3allii MaruCTpajibHbIX JIUHUN
CBSI3M, Kak MpPHU TMOCTPOCHHWH, TaK W TPH PaCHIMPEHUH WHOPACTPYKTYpPHI B
COTOBBIX ceTsx JoObIX crangaproB (GSM, NMT450, CDMA, WCDMA),
TPAaHKUHTOBBIX CeTsX JoObIx crangaptoB (MPT-1327, TETRA, ARCO-25), a
TaK)Xe JUIA TOCTPOCHHS KOPIOPATHUBHBIX CETEH CBSI3M M TIEpPeNayd JTaHHBIX B

ropojax, OT OT/JCJIbHBIX YYaCTKOB JI0 OOJIBIIUX TEPPUTOPUA.
Heab padoThI

[MproOpeTeHne MPaKTHYSCKUX M 3aKPEIICHHE TEOPETHUECKUX 3HAHUM U3 Kypca
«CIIyTHHKOBbIE H Ha3eMHBIC CHCTEMBI DPagHOCBA3M», O3HAKOMIICHHE C
pamuopeneiinoni cranumein  Nokia FlexiHopper wusyuenue ee cocrasa,

IMPUHIUIIOB YIIPABJICHUSA U KOHTPOJIA.

3.1 KpaTkue TeopeTnyeckue CBEICHUS

B ropomckux  ycioBusx — paauopereiiHoe  obopymoBanue — Nokia
FlexiHopper wucrmons3yercs B OCHOBHOM Ha MaKpOCOTOBBIX CTaHIUAX. OHO
MOJIICP)KUBAET BCE CTAHJAPTHBIE TOIOJIOTMH CETH: IIeTIOYEYHYI0, 3BE310-
oOpa3Hyl0 W KOJBIEBYI. MeTonbl nyOnupoBaHus OOOPYJOBaHUS W TpaKTa
pacnpocTpaHEHUsI MOTYT OBITh PeAIM30BaHbBI JJISl IBYXTOUCUHBIX COCTMHECHHM.

B cenbckux paiioHax, B KOTOPBIX TpeOyeMas €MKOCTb MOXKET OBITh
HEeBeJIMKa, 0c000€ BHUMAHUE YACNSICTCS Ha MOCTPOUKY CETH C MUHUMAIbHBIMHU
3arpataMu. J[Js TOro 4TOOBI yMEHBINATh KOJWYECTBO CTAHIIMHA, OIEPATOPHI

3aNMHTCPCCOBAHBI B CO3/JaHNH 30H YBCPCHHOI'O paauoIIprucMa IIyTeM yBCIMICHMA

22



pangdyca JAEWCTBUA COT WIM IyTeM YJeleHHs o0co00ro BHHUMaHHUS Ha
OpTaHU3aIMI0 TOKPBHITUSA B MECTHOCTSX BJOJIb TPAHCIOPTHHIX IyTed. Pa-
nuopeneitasie ctanuuu Nokia FlexiHopper 13 u 15 'y MoryT Bcmosib30BaThCst
B CEJIbCKUX pailoHax, rje TpeOyrTCs y4aCTKU paguopesieiHol TMHUHA O0bei
IPOTS>KEHHOCTH.

NOKIA FLEXIHOPPER coctout U3 Hapy>kHOTO pagno0oKa U 0J0Ka JjIs
YCTaHOBKH BHYTpPH MOMeIIeHU!. B nepenarunke ucnomiab3dyercs Momysius 11/4-
DQPSK  (muddepenunanpHas KBaaparypHas ¢as3oBas  MaHUITYJSINA),
oOnanaromias MpeuMyIEeCTBAaMU Y3KOTO CHEKTpa W BBICOKOH 3¢ (deKTUBHOCTH
BBIXOJHOM MOIIIHOCTH.

JIByHanpasicHHbIH kaOeinb Flexbus coenuusieT Bce cucTeMHBIE 3JIEMEHTHI
Mexay coboit. Kabemb Flexbus mnepemaer ympaBnsroniue JaHHBIE MEKITY
AJIeMEHTaMHu y3Jla, OT KOMHATHOTO OJIOKa K Hapy»XKHOMY OJIOKY, a TakXe OT
OJIHOTO KOMHATHOro OJyioka k apyromy. ITo xaGemo Flexbus momaercs Taxke
MUTaHUE K HAPY>KHOMY OJIOKY.

Oco6ennoctn NOKIA FLEXIHOPPER:

— OIWMH BHYTPEHHUW OJOK MOXET TOJJAEPKUBATh HECKOJBKO
Paano0JIOKOB;

—ObICTpasi U MPOCTasi yCTAHOBKA 32 CYET HEOOJIBIIOTO BECa U KOMIAKTHBIX
pa3MepoB;

— Ccpok HapaboTku Ha oTKa3 - 290 000 vacos;

— YHUBepcalibHas maTdopma Jj1sl BCEX IUAra30HO0B YacToT;

— MOIITHOCTh, MOTpeOIIieMas OOBIYHOM KOMOHMHAIMEH W3 KOMHATHOTO M
Hapy>KHOTo 0JIOKOB, paBHa 35 BT;

— yno0OHas B KCIUTyaTallud CUCTEMa IMPOTPAMMHOTO yIPaBIICHNUS,

— JIJIs1 TIOBBILLIEHUS KAauecTBa CUTHAaja B PaguOpETIeHHOM 00O0pYyIOBAHHUU
NokiaFlexiHopper wucmonb3yrorcs (QyHKIUM TPSIMOTO HWCHPABICHUS ONIHMOOK
(EEC). B Hem wucnonbsyercs koaupoBanue Puma-Comnomona (RS) - xom ms

I[IpsAMOTO  HUCIIPABJICHUSA O]_HI/I6OK, B KOTOPOM  HCHOJB3YIOTCA  YCTLIPC
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M30BITOYHBIX CHMBOJA MJS KaXIOro 59 CHMBOJIOB AaHHBIX U KOTOPBIM B
COCTOSSHUM HCIIPaBJISITh JBa OINMOOYHBIX CHMBOJA B 0Opa3oBaHHOM 63-
CHUMBOJIBHOM OJIOKE;

— aJIanTUBHAsI PETYJIMpPOBKA ypOBHsS ¢ u3MepeHneM kadectBa (ALCQ)
OpEeACTaBIseT COOOH METOJ AaBTOMATHYECKOTO YIPABICHHUS MOIIHOCTBHIO
nepeayu. ITa QyHKIUS MO3BOJSIET paJuonepelaTInKy MOBBIIATh U CHUXKATh
MOIIIHOCTh MEpelayll aBTOMAaTHUYECKH B COOTBETCTBUH C OTBETOM, MOJYYECHHBIM
OT APYTOro KOHIIA YYaCTKA paguoOpEIICMHON JINHUM;

— ABTOMATHUYCCKOC U3BMCPCHHUC 3aIllaCa HA 3aMHUpPAHUC.

3.2 [IpakTryeckue 3a1aHus

O3HAaKOMUBIIUCh C TEOPETHUYECKOM YaCThIO, 3apUCYyHTEe OJOK CXEMbI
HapY>KHOTO 0JIOKAa U BHYTPEHHETO OJIOKOB.
Hapy>xHbIii 6510k BKTIOYAET B ce0sl MATh GYHKIIMOHATBHBIX OJIOKOB:

1. 610k nmutanus (PSU);
2. OJIOK MOJIEMHOI IIJIaThI;
3. 610k poMexyTouHoi yactoTsl (IFU);

4. CBY o6mox (MWU)

5. IYTIEKCHBIA QUIIBTP.
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Pucynox 2.28 — Cxema BHyTpeHHETr0 010Ka
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OCHOBHBIM KOMIIOHCHTOM Ha IUIaTe€ MOJIeMa SBISETCS YHHKaJIbHas
koHcTpykiust ASIC. ASIC coaepxut 1udpoByr0 MOTYJISAIHIO-AEMOIYJISIHIO C
ucrnoip3oBaHueM koja Puma-ConmomMoHa W MeTona MPSIMOTO HUCIPaBICHUS
omu6ok (FEC).

MoneMHass miaTa TakXe BKIIOYAET BCTPOSHHBIM MHKPOIPOIECCOp,

KOTOPBIN UCIOJIb3YETCs JIJIsl KOHTPOJISl BHYTPU HApY>KHOTO OJI0Ka.

Flexbus Microwave
Power/Cl module
I= Duplex
module filter

Pucynox 2.29 — Cxema HapyxHOTO 0J10Ka
Hapy:xHbIi1 6JI0K COCTOUT U3:
— PaMO4aCTOTHOM YaCTH:
— MOJIYJISI IPOMEXKYTOYHOM YACTOTHI
— monynst CBY
— YTUIEKCHOTO (UiIbTpa
— MoJieMa
— MUKPOIIPOLIECCOPHON CUCTEMBI
— CUCTEMBI IU(PPOBOI M aHAIOTOBOW 0OPAOOTKH CUTHAJIOB

— kaoens Flexbus.



3.3 KoHTpOJIBHBIE BONPOCHI

1.B uem npenmyiecTBa ¥ HENOCTATKH 3AIIUIIEHHON KOHPUTYpaluu
OTHOCUTEJIBHO HE3AUUILEHHON?

2. Kakue TUIbl CUTHAJIOB NIEPEJAOTCS 0 KOAKCHAJIbHOMY KaOeIto MeX a1y
BHYTPEHHUM M BHEIIHUM OJIOKOM?

3. Kakue aieMeHThl BXOISIT B COCTAaB BHEIIHETO U BHYTPEHHETO OJIOKOB?

4. B yem 3akirogyaercst npuHuun Moayssiuuu curiaina QPSK u QAM?

5. Haiite onpeaenenue BER (ko3 dumment 6utoBbix ommnbok). He Hibke kakux
3HaueHnii BER noipkeH ycTaHaBIMBaTHCS B COBPEMEHHBIX CUCTEMAX CBS3H?
6. O0bsacHUTE TIOHATHE UHTEP(Elica, YKaKUTE €T BUJIBI.

7. Kakue TUIBI CUTHAJIOB MEPEat0TCs M0 KOaKCHaIbHOMY KaOeo Mex 1y
BHYTPEHHUM M BHEIIHUM OJIOKOM?

8. OOBACHUTE MPUHITUII IEPEKITIOYEHHUS MepelaTurKa.

9. KakoBo Ha3zHaueHue 0Ji0Ka CIIy>keOHBIX KaHaJIOB?

10.Yto npencrasisieT codoit anroput™m Puma-Conomona?

11. Kakue 35eMeHThI BXOJIAT B COCTAB BHEIIHETO U BHYTPEHHETO OJIOKOB?

12. C moMoI111bI0 KAKOTO YCTPOMCTBA BBIJICIISIOT MPOMEKYTOUHYIO YACTOTY U3
HECylIEN 4acTOThI?

13. Kakue cxembl pe3epBUpOBaHMS UCHOJB3YIOTCS B PPC?

4 Copep:xkanue u opopmiieHHe oTYETA

B oTdere nomKHBI OBITH MPEACTABICHBI CTPYKTYPHBIE CXEMbI U3yUYEHHBIX
PPC, xpaTko H3J0KEHBI OCHOBHBIC TEXHHYECKHE XaPaKTEPUCTUKH, YKa3aHbI
ocobennoct (pynkimonnpoBanus PPC, cnenansl kpaTkue BHIBOABI 00 001acTH

IIPUMEHEHUS KaXXI0W U3 paccMOTpeHHbIX PPC
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S UH¢popMaurOHHbIE HCTOYHUKHU

1 TexHuueckoe ONHCAHWE W HHCTPYKUMS 10 »skcmryarauun PPC
PASOLINK NEO

2 Texuuueckoe omucaHve U MHCTpyKIMs mo skcruryaranuu PPC MINI-
LINK

3 TexHuueckoe onucanue U HHCTpYKIUs 1o skcruryaranuu PPC NOKIA

FLEXIHOPPER
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