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B cCpeme, YCIOBHA KOTOPOH MPEBBIIAIOT pacdyeTHBIE YCIOBHA MOOMIBHOW cTaHIMH, 0e3
HEOOXOIMMOCTH MOICpPHHU3AINKA MOOWIBHBIX cTaHIid. OmHa Takas cpela HAXOAWTCS Ha oOpOuTe
3emnu. [IpuemonepenaTynk MHOXKECTBEHHOTO JOCTYIA BBIMOJHEH C BO3MOXKHOCTBIO OCYIIECTBIICHUS
CBSI3M C MOOWJIBHBIMH CTaHIMSMH C OIHOBPEMEHHBIM IPEBBIINICHHEM DPACUYETHBIX YCIOBHH PaOOTHI
MOOWJIBHOW CTaHIMU, TaKUX Kak OoJbllee paccTosHHE, OoNbIllee OTHOCHTEIBHOE IepeMEIICHHUE
W/WIIK IPyTHE YCIIOBUSI, OOBIYHO CYIICCTBYIOIIUE TaM, TA¢ (YHKIUH HA3EMHOTO MpHEMOIEpeIaTInKa
JTOJKHBI BBITIOTHATHCS OPOUTAILHBIM MpreMornepeaaTankoM. OpOUTabHBIN PHUEMOTIEPEIaTIHK MOXKET
cofiep)KaTh AHAIN3aTOpP NAHHBIX, KOTOPHIA BBIMOJMHSIET CHHTAKCHUYCCKUI aHAIN3 CTPYKTYPHI NAHHBIX
(dpeiiMa, ONOK CHUHXPOHH3AIMU CUTHAJIOB, KOTOPBIH KOPPEKTUPYET CUHXPOHH3AIMI0O HA OCHOBAHHU
HaXOXKJCHMsI Ha OpOWTE 10 COOTBETCTBHS HA3eMHBIM 3ajepXKKaM PaclpoCTpaHEHUs, IpeoOpa3oBaTelb
YacTOTHI M MPOrPAMMUPYEMOE PamTnoo00pyIOBaHNE, BEITOTHECHHOE C BOSMOXKHOCTBIO CBSI3U C OPOHTEHI
3eMIIi ¢ UCTIOB30BAaHUEM MPOTOKOJIAa MHOKECTBEHHOT'O JOCTYTA, TaK YTO CBSI3b SBISETCS COBMECTUMOMN
CO CBSI3pI0 MEXIy Ha3eMHOH COTOBOW 0a30BOW CTaHNIWEH W Ha3eMHOH MOOWIBHON CTaHIMEW WiIn
BBITVIINAT KaK CBS3b MEXIY Ha3eMHOW COTOBOM 0a30BO CTaHIMEH U HA3eMHON MOOWIIBHOM CTaHIIHEH.

¢V 0ILT6CC0C



CNOCOB W YCTPOWUCTBO ANA OCYLLECTBNEHNA CBA3U MEXAQY KOCMUYECKUM
NETATENbHbLIM ATMMAPATOM, PABOTAIOLLMM HA OPBUTE, U HASEMHBIMU
TENEKOMMYHUKALVOHHbIMU YCTPONCTBAMM, KOTOPBLIE MCMNONb3YIOT CBA3b C

HA3EMHOW BA30BOW CTAHUMEN

OBJTACTb TEXHNKN

[0001] HacTosilee mn3obpeTeHne OTHOCUTCS K crnocoby M YCTPOUCTBY AN NOALEPMKKN
CBS3U mMexay KOCMWYECKMM neTartenbHbIM annaparom n Ha3eMHbIMK
TENEeKOMMYHMKALMOHHbIMU YCTPONCTBaMUN, B YACTHOCTW, CBSI3N C UCMOMb3OBaHUEM CPEACTB U
PYHKLUUA HA3EMHbIX TENEKOMMYHUKALNOHHbIX YCTPOUCTB, KOTOpble 0ObIMHO NCMOMb3YITCA ANS

Ha3eMHbIX TENEKOMMYHUKALUIA.

MNMEPEKPECTHBIE CCbINIKN HA TIPUOPUTETHbBLIE N POOCTBEHHBLIE 3AABKU

[0002] B HacTtosiwen 3asBke wucnpoweH npuoputeT obblvHOM 3asekm CLUA  Ne
62/465,945, n HacTosiLaa 3asiBka siBnsieTcs obbiuHOM 3asiBkon CLUA Ne 62/465,945, nogaHHom
2 mapta 2017, noumeHoBaHHOM "Cnoco® HM3KO3aTpaTHOW U MMELEN HU3KYHO CMOXHOCTb
MEXCMYTHMKOBOW INUHUM CBSI3W B CETU TPYNMbl CMYTHWMKOB ANsl HEMPEPLIBHOrO rnobanbHoro

CeTeBOro B3auMoieNCTBUS B NCEBLO-pearibHOM MacluTabe BpemMeHn".

[0003] B Hactosiwen 3asBke wucnpoweH npuoputeT obblyHOM 3asekm CLUA  Ne
62/490,298, n HacTosiLaa 3asiBka siBnsieTcs o6biuHOM 3asiBkon CLUA Ne 62/490,298, nogaHHoM

26 anpens 2017, noumeHoBaHHoW "Cnoco® cBaA3M wmexay ©6a3oBbiMM CTaHUMAMMU,



pabotalowmumm B opbutanbHOM Cpeae, W Ha3eMHbIMW  TENEKOMMYHUKALWOHHbIMU

ycTponctsamm”.

[0004] Bce nonHble onuUcaHusa 3aaBOK, MEPEYMCIEHHbIX Bbile, MOCPEACTBOM CCbINKU

MONMHOCTLIO BKIMIOYEHbI B HACTOSILLMIA LOKYMEHT ANSi BCEX LiEenen.

YPOBEHb TEXHUKW

[0005] MobunbHas cBa3b BkMA4YaeT B cebs  curHanbl, nepeaaBaemMble MexXay
mobunbHoM cTaHumen (MS) wn npuemonepesaTyMkomM, KOTOpbIA MOXeT obecneunmsaTb
nHTepdenc anad mobunbHon ctaHuun MS Ans ABYXCTOPOHHEW CBSA3W C APYTMMU pecypcamu
CeTW, TaKUMW Kak TENeKOMMYHWKaLWOHHbIE CeTW, CeTb WHTEepHeT n T.n., AnA nepeHoca
rONnoCoBbIX COOOLEHUA W AaHHbIX, BO3MOXHO TakkKe C QYHKUMAMU OnpeaeneHus
MECTOMOMNOXKEHUS. MprnemonepenaTynk MOXET ObITb KOMMOHEHTOM fasoBon
npuemonepegawowen craHuymm  (BTS), kotopas obpabatbiBaeT Tpaduk MHOXECTBA
npuemonepeaatymkoB. basosas npuemonepegarowaa craHymsa BTS Take MOXET coaepxaTb
@HTEHHbl U 3NEMEHTbl KOAMPOBAHUS/LUINGPOBAHUSA. AHTEHHbI MOrYT ObiTb M3bupaTenbHbIMK
aHTEHHamMW, NpyyemM pasnuyHble MobunbHble cTaHumm MS B pasnnyHbiX MECTOMONOXEHUSAX
MOryT CBf3bIBATbCS C WX COOTBETCTBYOLMMM NpueMonepesartinkaMmm nocpescTsomM
pasnu4YHbIX aHTEHH 6asoson npvemonepegaroLlemn cTaHyum BTS. basoBas
npyemonepegjawwjas craHuma BTS wmoxer wmete nposogHon, 6ecnposBogHon w/vnu
ONTUYECKMA KaHan pAna cBAsuM co craHuyuamm BTS apyrux pecypcoB ceTtu. basosas
npuemonepejawwjas craHums BTS  moxeT  nopgaepxuBatb oauH  unu  Bonee

npuemonepenaTynkoB, U gaHHaa 6asoBas CTaHUMSA ANA NOAAEPXKKMA MOOUMNBHOW CBA3N MOXET



nmeTtb koHTponnep 6asosbix ctaHyun (BSC), koTopbin ynpasnseT ogHon unu 6onee 6asosbiMu

cTaHyuammn BTS aton 6a3oson cTaHyuu.

[0006] Mpumepbl MOOUMBbHBIX CTaAHUWA BKMAOYAOT MOOWIbHbIE TenedOHbl, COTOBbIE
TenedoHbl, CMapTdOHbl U ApYyrMe YCTPOMCTBA, BbLINOMHEHHLIE C BO3MOMXHOCTbIO CBSI3N C
KOHKpeTHOW 6asoBon npuemonepeaaroLllen ctaHymen BTS. HecmoTpsa Ha TO, YTO B HacTosLen
3asiBke MOOWnbHblE CTaHUMM 0BO03HaYeHbl 3TUM HasBaHWEM, CreayeT NoHMmaTb, YTo paboTa,
PYHKLMN UM XapaKTEPUCTUKN MOBUMBHOW CTaHUMK Takke MoryT ObiTb paboton, yHKUMSMN
WM XapakTepucTMkamy CTaHuun, KoTopas akTuyecku wunm QYHKLMOHaNbHO SBMSIETCS
MOBUNBbHOM CTaHUMEN, HO B HACTOSLLMN MOMEHT He SBNSAETCS MOOWMbHbIM YCTPOMCTBOM. B
HEKOTOPbIX NpUMepax MOBUMNBHYIO CTaHLUMIO BMECTO 3TOr0 MOXHO CuMTaTb MNEPEHOCHOM
CTaHUMen, KOTOpPYK MOXHO nepemeLyatb C Mecta Ha MeCTO, HO KoTopas BO Bpems paboThbl
OCTaeTCA HEMNOABWXKHOW, Takash Kak HOYTOYK C HECKONbKUMW MPUCOEAUHEHHBIMW BHELUHMMU
YCTPONCTBAMU M MMEIOWMNIN COTOBOE COEAMHEHUE, UM MOOUnbHasa CTaHUus MOXET ObiTb
HEeMNOABWKHOW, TakOW Kak COTOBOE YCTPOWCTBO, KOTOPOE BCTPOEHO B YCTaAHOBMEHHYHO
JoMaLuHIo cuctemy 6esonacHocTu. Bee, uto TpebyeTcsa, 3aknoyaeTcs B TOM, YTO MoOunbHas
CTaHUMs BbINOMHEHA C BO3MOXHOCTLIO UMM MOXET ObITb CKOH(UIYpMpOBaHa C BO3MOXHOCTbIO

CBSI3U C UCMOMNb30BaHMEM MHPPaCTPYKTYPbl MOBUMBLHON CBSA3U.

[0007] Basoson nprvemonepegaroien ctaHynen BTS moxeT ynpaenate pOAUTENbCKNA
koHTponnep BSC nocpeactsom ynpasnawowen dpyHkymm 6asoson craHyum (BCF). Kaxabin ns
3TUX 3MEMEHTOB MOXET ObITb OCYLLECTBIEH C MCMONb30OBaHUEM annapaTtHbIX CPEACTB W/Wnu
NPOrpaMmMHOro o6ecneyeHns 1 BKIOYAET yNpaBieHne CETbIO CBSA3N U BbIMOMHEHNE PYHKLUA NO

obecneyeHnto HopMarnbHOro YHKLUOHUPOBaHMSA, HO 6a3oBas CTaHUMsS MOXET ObiTb onvcaHa



Kak mMmerowass oauH unu Bonee npuemMonepeaaTyukoB, KOTOPbIE OCYLLECTBMSIOT CBS3b C
MOBUMbHBIMW CTAHUMSIMU B COOTBETCTBMM C COMNACOBaHHbLIM MPOTOKONOM. 3TO MOXET ObITb
obecnevyeHo 6asoBou npuemonepeparowen craHuuen BTS, ckoHdurypmposaHHoW C
BO3MOXHOCTbIO, BbIMONTHEHHOW C BO3MOXHOCTbLIO UMW 3anporpaMMMPOBaHHON C BO3MOXHOCTbBIO
paboTbl B COOTBETCTBMM C COrMacoOBaHHbIM MPOTOKONOM Ansa 6as3oBov npuemonepesaroLlen
ctaHyum BTS, n mobunbHon craHymen MS, CKOHUrypUpOBaHHOM C BO3MOXHOCTbIO,
BbIMOMTHEHHOM C BO3MOXHOCTbIO MMM 3anporpaMMMpPOBaHHOM C BO3MOXHOCTbIO paboThl B
COOTBETCTBUM C COrnacoBaHHbIM NPOTOKONOM AN MobunbHon cTaHymn MS. TpoTokon MoxeT
BKNtoYaTb MNOAPOBHOCTM TOro, kak nepeaaBaTb AaHHbIe MeEXZy NpuemonepesaTymkom U
mobunbHoOM cTaHuuen MS, kak obpabaTtbiBaTh ownbKkKM, kak obpabaTbiBaTb KOAUPOBAHNE N Kak
nepejasatb KOMaHAbl YNpaBNeHWS W JAaHHble O  COCTOsHUM  Mexay 6asoBou
npuemonepegarwowien cradHymen BTS u mobunbHbiMu cTaHuymsmum MS. Hanpumep, 4vactu
NpoTOKONna MOryT BKMOYaTb B3aUMOLEWCTBUS, BO BPEMSI KOTOPbIX MOOUNbHas craHuyms MS
BXOAUT B KOHTakT ¢ 0GasoBon npuemonepegawowen craHuynen BTS, u 6asosas
npyemonepegawowjans craHuyua BTS ykasbiBaeT MobunbHOM ctaHumm MS,  kakme
CUHXPOHU3ALMIO, HECYLLYIO YacTOTy 1 Apyrne onuum NpoToKona AOMmKHa UCNonb3oBaTh JaHHas
MobunbHas craHyma MS. 370 B3aMMOAEWCTBME MOXET BKMYaTh nepejadvy peyeBoun
MHOPMaLMKN, TEKCTOBbIX JAaHHbIX, APYTMX AaHHbIX, ofecneymBaloMx BbINOMHEHME

BHYTPUCOTOBOIO X3HAOBEPa U Apyrue 3agauu.

[0008] ns npocToThbl OOBACHEHMST B MHOXECTBE NMPMMEPOB B HACTOSLLEN 3asiBKE CBA3b
OnncCbIBaeTCA Kak CBA3b Mexay 6asoBon npuemonepegarowien crtaHuyven BTS n mobunbHom
cTaHumen MS onsa B3aMmMogencTBmi ¢ 0g4HOM MobunbHoW ctaHumen MS, HO cneayeT NoOHUMAaTb,

4YTO B3aMMOAENCTBMSA MOryT ObITb B3aUMOLENCTBUSIMN ©6a30BON NpUemMonepesarLwen ctaHumm



BTS ¢ npuemonepesatymkoM, pagnonmHUSMM, aHTEHHOW, aHTEHHOW MOOMMBHOM CTaHuum MS,
pagnonuHamm  mobuneHon cTtaHuyum MS, nporpammHbiM - obecneveHnem/annapaTHbIMU
cpeacTteamMmm MOBUIMbHOW CTaHumMm MS 1 COOTBETCTBYIOLLMM TPaKTOM APYroro HanpasneHus oT
mMobunbHon ctaHuymm MS k 6asoson npuemonepeparowien craHymm BTS. Takum obpasom, B
HEeKOTOpbIX Mpumepax, rae 6asosas npuemonepegawwasa craHums BTS cesasbiBaetca ¢
MoBunbHOM cTaHumen MS, 3TO npoMcxoauT NMOCPEeACTBOM nMpuemonepegarymka, U B JaHHOM
npMmepe He YNOMUHAKOTCS Apyrne npuemMonepesaTynki, KOTopbiMyM MOXET ynpasnaTe 6asosas

npuemonepegaroLasn craHuna BTS.

[0009] TMpumepbl NPOTOKOMNOB, KOTOpPble MOryT OblTb WCNONb30OBaHbl 6a30BOW
npuemonepegarwlen craHuymen BTS, sknrovarot npotokonbl 2G+ cuctembl GSM (rnobaneHas
cuctema MOOWMBbHOW CBSI3W, 3apeructpupoBaHa nog TOProBow Mapkon komnaHum "GSM
Association") ¢ rayccoBckon mMaHunynsuuen ¢ MuHumanbHbiM casurom (GMSK), npoTokonbl
EDGE ¢ GMSK un mogynsauven 8-PSK. Basosas npuemonepegatwowjasa craHyma BTS moxer
yNpaBnsiTb MHOXECTBOM MPUEMONEPEAATUMKOB, KOTOPbIE WUCMOMb3YIOT MHOXECTBO HabopoB
HecyLMx 4acToT B Auana3oHe 6ecnpoBOAHOrO CrnekTpa, KoTopble ofecrneymBaeT MpPOTOKON.
Takum obpasom, Koraa gnanasoH CrnekTpa NorMyeckn pasgeneH Ha CnekTpbl HECYLLen YacToTbl,
npuemonepesaTynk MOXET MCMONb30BaTh KaHarbl, KOTOPblE UCMONb3YIOT OgHY (U Gonee) 13
3TMX HECYLUMX YacTOT AN CBA3N € MOOMMNbHOM cTaHumen MS. [poTokon MOXET ykasbiBaTb, YTO
ANS1 aHHOro kaHana CyLecTBYET MOAKaHamn BOCXOASLLEro kaHamna v nogkaHam HUCXOASLLEro
kaHana, BO3MOXHO pasjeneHHble gpyr OT Apyra Mo Hecywlen YactoTe. B HekoTopbIx criydasix
noAkaHan BOCXOASLEro kaHamna MMEET HECYLLYI0 4acTOTy, CMEXHYH C HeCylleln 4acToTOM
noakaHana HUCXOASLLEro kaHana. B HekoTopbIx criyyasix BCe nogkaHanbl BOCXOASLLEro kaHana

HaxoAATCA B O4HOM JManasoHe CnekTpa, U BCe NoaKaHarnbl HUCXOASALLEro kaHana HaxoAaTcs B



APYroMm AuanasoHe cnektpa. [Ans npocToTbl OOBACHEHUS MHOT4A KaHan OMWCbIBAeTCHa Kak
UMEILLUA YacTU BOCXOASALLEro KaHamna u 4acTu HUCXOAALLEro kaHana, kak 6yaTto aTo oauH

KaHar, faxe ecrnv ykasaHHble YacTu LUMPOKO pasfeneHbl Mo HeCyLLen YacToTe.

[0010] HekoTopble Gasosble npuemonepepatome craHymm BTS moryt obecneunsartb
CKauykoobpasHylo NepecTponky 4acToTbl, KOrga npuvemonepesatyvkn u MobunbHble CTaHLuM
ObICTPO COBMECTHO MEPEKNIOYAOTCA OT O4HOW HECYLeW 4acTOTbl K APYron Hecyllen 4acTtoTe
ana  ynydwenus obuwen xapaktepuctuks 6asoson npuemonepeparowien craHuyum BTS.
MpoTOKON MOXET yKa3blBaTb NOCMNEA0BaTENbHOCTU CKaukoobpa3HoOM NepecTpPonKN YacToThbl ANS

ncnonb3oBaHu4.

[0011] B npotokone GSM c¢BA3b Mexay MobunbHoOM ctaHumen MS n
npuemMonepeaaTynkom BKMNoYaeT B ceba penmbl, U Kaxablin Opem UMeeT 4O BOCbMMU
BpeMeHHbIX crnoToB. C UCMOMb3OBaHMEM BOCbMM BPEMEHHbIX CIOTOB MpuemMonepesaTynk
oTnpasnsaeT gpenm BOCbMU MOOUMbHbIM CTaHumsaMm MS, npuyem kaaon MoOunbHOW CTaHuum
MS B ykasaHHOM (pperime GasoBas npuemonepegarowjas craHuna BTS npuemonepegartyunka
HasHa4aeT YHWKanbHbIA BPEMEHHOW CrnoT. MobunbHble cTaHuun MS mMoryT oTnpasnaTb CBOU
nognexawyme nepegaye AaHHble B BbILENEHHOM ANsi HUX BPEMEHHOM CroTe, U MOCKONbKY
kaxkaas mobunbHas ctaHums MS, koTopasi CBA3bIBAeTCHA C 3TUM NPUEMONEPEaTYMKOM, UMEET
CBEAEHUSS O TOM, KakOM BPEMEHHOW CMnOT OHa JAOMKHa WCMNONb30BaTb, PaCMOMOXEHHbIE
nopobHbim  obpasom mobunbHble craHymm MS  moryt  obpaTHO  cBA3bIBaTbCA C
npuemonepesaTynkomMm B CBOEM BbIAENEHHOM BPEMEHHOM crioTe. [Mpuemonepesatyumk MOXET

He UCNoNb30BaTb BCe BOCEMb BPEMEHHbIX CIOTOB.



[0012] KaHan curHanusaymm, Takon kak obmmn ynpasnsawwmi kaHan npotokona GSM
(CCCH) moxeT ncnonb3oBaTbca Ana coobjeHna MobunbHbIM cTaHumam MS o pacnpegenexHum
UM BPEMEHHbIX CINMOTOB WM HECYLMX 4acToT. Hanpumep, HekoTopblie obwme ynpasBnsioume
KaHanbl UCMONb3YTCA ANS BbINOMHEHUS 3aNpPOCOB Ha MonyyYyeHue AocTyna (Hanpumep, Ans
BbINOMHEHMS 3anpocoB kaHana npoussonebHoro goctyna (RACH) ot mobunbHoun ctaHuymm MS k
6asoBon npuemonepeparowen craHumm BTS), ans BbizoBa (Hanpumep, ANSA BbINOMHEHUA
3anpocos PCH ot 6a3soson npuemonepeaatowen craHymm BTS k mobuneHon ctaHuyum MS),
4na paspeweHus goctyna (Hanpumep, k kaHany AGCH oT 6asosov npuemonepegaroLlen
cTaHuyum BTS k mobunbHoWm ctaHuum MS) n nepegayun wmpokoselatenbHbiM Crnocobom no
cotam (Hanpumep, no kaHany CBCH ot 6asoson npuemonepegawowen craHyum BTS «k
mobunbHon ctaHuyum MS). AGCH (kaHan paspelweHus AOCTyna) WCNonb3yeTcs Ans
paspeLueHns pacnpejerneHns BpeMeHHoro cnota/pacnpeaenenns Hecywen. Eue oguH kanan,
T.€. WupokoBeLwjaTenbHbin kaHan ynpasneHus (BCCH) moxeT wmcnonb3oBatbCA UNM He
NUCNonNb30BaTbCA AN OTNpPaBkM K MOOMMbHOW CcTaHuum MS wnHdopmMaymu, Takom Kak
naeHTucdbukatop obnactm mecrononoxeHumsa (LAI), cnucok cocegHux COT, KOTOPble AOIMKHbI
oTcnexmBartbCad MOOMNBbHOWM cTaHumen MS, ChmMcok 4acToT, WCMOMb3yeMbIX B COTE,
NAEHTUDUKATOP COTbI, MHANKATOP YNpPaBreHNsi MOLLHOCTBIO, COOOLLEHME O TOM, pa3peLLaeTcs

nn DTX, v ynpaBneHne 4OCTYNOM (T.€. 3KCTPEHHbIE BbI30BbI, 3anNpeT BbI3oBa M T.M.).

[0013] Mpumepbl 6asoBbix npuemonepegarOmx crtaHuymi BTS BknoyaloT BbIWKK
COTOBOW TenedOoHUN, NpUEMOnepesaTymkn MakpoCoT, NpUeEMONnepeaaTynkn emMTo-CoT,
MMKOCOTbI (KOTOpblE MOTYT MMETb TOMbKO OAWH npuemonepesatyvk) M T.n. basosble
npuemonepejawowme craHymm BTS ceasbiBawotcs € mMobunbHbiMM - cTaHumamun  MS

B6ecnposogHbiM cnocobom. HekoTtopble 6asoBble npuemonepegawowme craHuymm BTS umerot



TpaH3UTHOE coeauHeHune (nHTepdenc mexay 6asoson npuemonepegarollen craHymen BTS u
APYIMMU pecypcamm CETU), KOTOPOE SIBMSIETCA MPOBOAHBLIM, TAKUM Kak COEAUHEHWNE C BbILLKOW
COTOBOW TenedoHWM, B TO BPEMSI Kak HEKOTOpblE U3 HUX MOryT uMMeTb 6ecnpoBoaHoe
TPaH3UTHOE COEAMHEHME, TaKOe Kak MUKPOBOMHOBLIN ABYXTOYEYHbIV ABYHanNpaBneHHbIA KaHan
csasn. Takum obpasom, 6asosas npuemonepeparowasa craHyms BTS moxeT BbiTb yCTPOUCTBOM
noBOro U3 HECKOMNMbKMX PasfnYHbIX TUMOB 3MNEKTPUYECKM MUTAEMbIX YCTPOWCTB, KOTOPOE
NPVHUMaEeT MNOTOKU AaHHbIX OT MOOUNbHbLIX CcTaHuun MS wun obpabartbiBaeTr ux w/wvnu
nepecbinaeT Mx K APYrMMm pecypcam CeTW, a TakkKe MPUHUMAET MOTOKU AaHHbIX OT APYrux
pecypcoB ceTu 1 obpabaTbiBaeT ux Wunm oTnpaBnaeT Ux MOBUnbHbIM CTaHUMaMm MS no nuHum
(MMHAM) cBSI3U Mmexay mobunbHoW cTaHuven MS u 6asoson npvemonepegarolen CTaHymnen
BTS. B atom cmbicnie 6asosas npuemonepegatowas craHyms BTS gencteyeT B kayecTBe TOYUKM
Aoctyna ans mobunbHbIX cTaHuun MS ¢ obecneveHnem goctyna mobunbHon ctaHuymm MS k
pecypcam CeTu, Takon Kak TeNEeKOMMYHUKaLNOHHAs CeTb, CETb VMIHTEPHET, YacTHble CETU 1 T.N.
Mony4yeHne JocTyna MOXET UCMONb30BaTbCH ANA MapLUPYTU3aLUN PEYEBbLIX BbI3OBOB, APYrUX

BbI30BOB, OOMEHa TEKCTOBbIMW COOBLLEHUAMMW, NEPeaayn AaHHbIX, BUAEO U T.M.

[0014] TenekoMmyHUKaLMOHHasA CceTb, AOCTYN K kOTOopon obecrneuymBaetr OGasoBas
npuemonepegawowjan craHyma BTS, MoOXeT Bknwo4vaTb CETb U MOACUCTEMY MEPEKNOYEHUS,
KOoTOopast onpegensieT Ccnocob HanpaBneHMst [AaHHbIX K COOTBeTCTBylOWen ©GasoBon
npyemonepegjawowen cradHuymm BTS u© HanpaeneHua pJaHHbiX, NPUHATBIX OT Hasosou
npuemonepegawowen craHymm BTS. TenekoMMyHVKaUWMOHHAs CeTb TakXKe MOXEeT WMETb
WHPPaCTPYKTYpPY ANSA YNPaBfEHUA CXEMHbIMA COEAMHEHUAMU W NaKETHbIMWA WHTEPHET-
COEAVHEHNAMN, a TaKKe OCYLUECTBMATb MOALEPXKKY TexHuyeckoro obcnyxusaHua cetn. B

nobom cnyvyae 6GasoBas npuemonepegawowjas craHuma BTS moxeT ObiTb BbINOMHEHa C



BO3MOXXHOCTbHO UCMONb30OBAaHNA HEKOTOPbLIX MPOTOKOSIOB CBA3U C MOOMMNBHLIMM CTaHUUAMA MS

N APYIUX TP@H3UTHbIX MPOTOKOIOB.

[0015] lMpoTokonbl Ana cBA3W Mexay MOOWMbHbIMM cTaHumamm MS u 6asoBbiMun
npuemonepegarowmmm ctaHymsamm BTS moryT ObiTb CTaHAapTU30BaHHLIMU TakMuM 0bOpasom,
yto nbas craHgaptHaa mobunbHas crtaHuua MS moxeT cesasbiBaTbca C nobon Hasosown
npuemonepegawowlen craHuymen BTS, coortBeTcTBylowen TpeboBaHuAM JguanasoHa u
TpeboBaHuaM uneHcTea (Hanpumep, mMobunbHas craHuyma MS wngeHTuduyupyetr ceba c
6asoBonM npuemonepepawowen craHuyvwen BTS Takum  obpasom, 4yTtO 6asosas
npuemonepegarowas craHuyms BTS nnu cepsuc, nucnonb3yembin 6a3oBon npuemonepesatoLlen
craHuyven BTS, onpepensier, 4to ykasaHHas mobunbHas ctaHuma MS sBnsieTcs anemMeHToMm
aBTOPWM3OBaHHOW rpynnbl WX APYrUM CNocobOM aBTOPU3OBAHHOW AN  MCNOMNb30BaHUS
cepsucoB, obecneunmBaembix pAaHHoM 6as3oBoW npuemonepegarowlen craHymen BTS.
HekoTopble npuBeAeHHblE B Ka4yecTBe npvMMepa MPOTOKOMbl BKMKOYaOT MNpoTokonbl GSM,
MHOrga HasbliBaemble ceTeBbiMM npoTokonamu 2G (T.e., NMPOTOKONamMu BTOPOrO MOKOMNEHUS).
Opyrne npumepsbl Bknovatot GPRS (obwyto cnyx0Oy naketHon paguocesasn), EDGE (ctaHgapT
GSM c yBenuueHHOW CKOPOCTbK nepefauyn aanHbix, unn EGPRS), 3G (ctaHgaptel UMTS
TPETbero NOKoneHusi, paspaboTaHHble opraHusauyuen no crangaptmsauyumm 3GPP) unn 4G

(yny4lleHHble NPOTOKOSbI YETBEPTOrO NOKONeHnsa ctaHgapta LTE).

[0016] B 3tmx npoToKONax WMMEKTCS npasuna WCMNOSb3OBaHUS AuanasoHa CnekTpa,
CUHXPOHM3aUUM,  KOAUPOBaAHUA W  YCTpaHeHus  KOHdpnukToB. [lockonbky 6asosas
npyvemonepegatoLjan craHyms BTS aomkHa CBA3bIBATLCA C MHOXECTBOM MOBUIMBbHBIX CTaHLUA

MS oaHOBpEeMEHHO, AOCTYMHbIA MapwpyT ©OecnpoBOAHOW CBA3W pasfeneH CornacHo



yKkasaHHOMY MpPOTOKOMY. [aHHbIN NPOTOKON MOXET UMETb AOCTYMHbLIA MapLUpyT 6ecnpoBogHON
CBSI3W, pa3feneHHbli MO 4acToTe, BPEMEHW, KOAaM WNM coyeTaHuto Oonee ofgHoro u3
BblLLENEpeYncrneHHoro. 3710 obecneynmBaeT BO3MOXHOCTb COBMECTHOIO UCMOSb30BaHUSA

MHOXXECTBOM MONb30BaTENEN O4HOMO N TOro Xe MapLipyTa 6ecnpoBogHOM CBA3N.

[0017] Hanpumep, ¢ KUCNONb30OBaHNEM MHOXECTBEHHOrO JAOCTyrna C BPEeMEHHbIM
pasgeneHnem (TDMA) 6a3sosas npuemonepeparowas craHyma BTS 1 MHOXeCTBO MOBUIbHbIX
craHuymn MS cornacyloT pasfjeneHue nepuooB BPEMEHU HA BPEMEHHbIE CMOTbl (MnK
"nakeTHble nepuogbl”), U ecnu nepsas mobunbHaa crtaHuua MS cosgaeT nomexy BTOpPOW
mMobunbHOM cTaHuum MS, nepson MOOMNbHOW cTaHumm MS HasHayaloT NepBbi BPEMEHHON
CroT, U BTOPOW MOBUNbHOW CTaHuymm MS HasHavalT LpYyron BPEMEHHOW CroT M3 AOCTYMHbIX
BPEMEHHbIX CNOTOB. [10CKONbKY pasnuyHble MOBUnbHbIE CTaHuM MS MCnonb3yoT pasnuyHble
BPEMEHHbIE CMNOTbI (M BCE OHM AOCTATOMHO XOPOLLIO COrMacyoT APYr C APYFOM CUHXPOHU3ALNIO),
OHM MOTryT COBMECTHO WCMOMb3oBaTbh OOLLYID HECYLUY 4acToTy, U KX COOTBETCTBYHOLLME
nepefaBaemMble AaHHble HEe MNepemMeLunBaloTCs. Hanpumep, MMETCAS BOCEMb BPEMEHHbIX
CMNOTOB ANUTENbHOCTBIO 576,92 Ps (MKC) Kaablh ANS KaXAoro dpenma, v, Takmm obpasom,
MobunbHas ctaHums MS, kOTOpOW HasHayeH MepBbI BPEMEHHOW CMOT, MOXET nepejasaTb
MHOXeCTBO OUTOB BO BPEMSI MEPBOro BPEMEHHOrO CroTa, OCTaHaBnMBaTb nepegady B KOHLE
NN nepeg KOHLOM CBOEr0 BPEMEHHOrO CrnoTa, ocTaBaTbCs B 06€34eNCTBUKN, 3aTEM BO BPEMS
MepBOro BPEMEHHOro CrnoTa Creaylllero nepvoja B criydae HeOOXOAUMOCTM  MOXET
npoaomkartb nepeaavy. NoaobHble pacnpeaeneHns NCNonb3yrTCS B OTHOLUEHUM MOOUIMbHON
ctTaHUmm MS ana onpegeneHus, Korga OHa AOIKHA OTChexuBatb CurHanbl OT 6as3oBou
npyvemonepegatwoilen ctaHuyum BTS (M B oTHOWweEHUM 6a30BON npuemonepesaroen craHyum

BTS ansa onpeaeneHuns, Korga oHa AOMKHA HavaTb nepegady CBOMX AaHHbIX).
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[0018] Takum obBpa3om, C MCMOMb3OBAHNEM OAWHOYHOW HECYLLEW 4acTOTbl KaXabln
npuemonepegatumk 6asoBon npuemonepeparowen craHumm BTS MoxeT cBAsbiBATLCA C
BOCbMbIO MOOMWMbHbIMKU cTaHusaMn MS, n cBsa3M € 3TUMM MOBWMbHBIMKU CcTaHumsmn MS
rpynnupytotca Bo dpeim TDMA un nepepawdtcsa MO HUCXOASLMM KaHanam, KoTopble
NCNONb3YIOT 3Ty Hecywylo vactoty. CUHXPOHM3aUMA OCYLLECTBRASETCA Takum obpasom, 4To
Kaxkgas N3 ykasaHHbIX MOBUIbHbIX CTaHUun MS MOXET CBA3bIBaTbCHA C UCMOMb30BaHMEM CBOMX
COOTBETCTBYIOLUUX BPEMEHHbIX CroToB C 0asoBou npuemonepegarowien craHuyvwen BTS no
BOCXOJALUMM KaHanam, KOTOpble WCMOMb3YIT Ty e HEeCyLyl 4acTtoTy. IToT dpenm
HasbiBaetcs "dperm TDMA", M CKOpOCTb nepefavn AaHHbIX BCEM BOCbMW MOBUIbHbLIM
cTraHymam MS c mcnonb3oBaHMEM 3TOW Hecyllen 4actoTbl coctasnsaeT 270,833 kbut/cek, u

anutenbHocTb penma TDMA B nobom HanpasneHun coctasnset 4,615 mc.

[0019] MHOXEeCTBEHHbIN AOCTYN C 4YacTtoTHbiM pasgeneHnem (FDMA) asnsetcsa ewle
OAHMM cnocoboM pasaeneHnst N pacnpegeneHunsa 4OCTYNHOro mapLupyta 6ecnpoBogHOM CBSA3N.
C wncnonb3osaHnem FDMA nonocy nponyckaHus Cnektpa, AOCTYNHYK Unu pacnpegeneHHyro
ans mapwpyTta 6ecnpoBogHOM CBSA3KU, AENAT HA pasfnnyHble KaHanbl MO HECyLlen 4acToTe.
Mepson mobunbHoM cTaHymm MS moxeT ObITb Ha3HayeHa ofHa Hecyljas 4YacToTa, U BTOPOW
MoBunbHoOM cTtaHumm MS moxeT ObiTb HasHayeHa apyras Hecywlaa 4yacrtora, Tak 4to obe
cTaHyum MS MOryT OAHOBPEMEHHO OTNPaBnsaATb JAaHHble 6a30BOW NpuemonepegaroLlen

cTaHyum BTS mnun nonyyarb AaHHbIE OT 3TOW e 6aszoBon npuemonepegarowen ctaHymm BTS.

[0020] B npencrtaBneHHbIX BbIWE NPUMEPAX MHOXECTBO MOOWUMbHBLIX CTaHUUWA MOTyT

OAHOBPEMEHHO CBA3blBaTbCA C 6asoBon npuemonepeparoLlen ctaHymen BTS, npuyem cBasb
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mexay 6asoson npuemonepeaatoen craHymen BTS n koHkpeTHOM MoBunbHoW ctaHymen MS
BKITIOMAET OTNpaBKy MHAPOPMAaLUUN B CUrHane ot KOHKPETHOM MoBunbHOW ctaHuun MS wnu ot
6asoson npuemonepeaatoLlen ctadymm BTS Takum o6pasom, UTo KOH(PNMKTbI pagmnocurHanos
npepoTepawjaioTca bnarogaps cornaweHuio 6a3oBon npuemonepegarowien craHymm BTS un
KOHKPETHOW MobunbHOM cTaHuum MS O TOM, KakOW BPEMEHHOW CMOT N3 MHOXECTBa BPEMEHHbIX
CNnoToB A[o0mKeH wucnonb3oBaTtbcsa (TDMA), wunu kakaa Hecywas 4vactora M3 MHOXEeCTBa
Hecywmx 4actoT AporkHa wucnonb3osateca (FDMA). 310 npumepbl CUCTEM CBA3M C

MHOXeCTBEHHbIM AOCTYMNMOM.

[0021] B cucteme cBA3N C MHOXECTBEHHbLIM AOCTYNOM APYroro Tuna, HasbiBaeMoun Kak
"OpTOroHanbHbIN MHOXECTBEHHbIA AOCTYN C YacToTHbIM pasgeneHnem" (OFDMA), mobunbHbIM
YyCTPOWCTBaAM HasHayalT nogHabopbl MOAHECYLMX, B KOTOPbIX OPTOrOHarbHble Y3Kue
YacTOTHble NogKaHanbl HasHa4alTCss MOBUMNBHBIM YCTPOUCTBaM AN 6onee 3ahhEKTUBHOMO Mo

cpaBHeHuto ¢ FDMA ncnonb3oBaHus BblAENEHHOrO CrekTpa.

[0022] B HekoTOpbIX pacrnpefeneHusx 4acTtoT pacnpencneHne BbINOMHAT Ha rpynny
kaHanos, rge rpynna kaHanoB npeacraensier cobon Habop wnu rpynny AByHanpaBneHHbIX
KaHanoB, MpUYEM KaXKAbIA ABYHANpPaBMNEHHbIA KaHan WCMONb3yeT HEeCyLyl 4acToTy
BOCXOASALLEro kaHana Ans nogkaHana BOCXOASLEro kaHana v HECYLLYI 4acTOTy HUCXOASALLEro
kaHana gnsa nogkaHana Hucxogsawlero kaHana. KaHanbl moryT 6bITe CrpynnMpoBaHbl B Habopel,
cocrosilme u3 AByx wunu Oonee kaHanoB, Ha OCHOBAHMM HEKOTOPOro anroputma Ans
knaccupukaymm TakuMm obpasoMm, 4YTO Kakabid Habop COBMECTHO WCNONb3yeT obLnn

naeHTumkaTop unm aTpubyT.
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[0023] B HeKOTOpbIX MPOTOKOMaxX CHEKTP pasfenieH Ha MNOACNeKTPbl AN HEeCyLymnx
4acToT, N TakKe nepuoabl pasfeneHbl Ha BpPeMeHHble cnoTbl. Kak npaswno, 6Gasosas
npuemonepegarwwas craHyma BTS nmeer anroputm gnsi onpeaeneHnst Toro, Kakme kaHanbl
pacnpegenste TEM WU UHbIM MOOWMbHBIM CTaHuuam MS. lMpu HasHadeHun kaHana Ans
ncnone3osaHma mobuneHon craHymen MS 6asosas npuemonepeaarowjaa ctaHyua BTS moxer
Ha3HayaTb KOHKPETHOMY MpUemonepesaTymky UCnonb3oBaHNE KOHKPETHOW HECYLLIEN YacTOThbl U
yKkasbiBaTb MOOMMbHOW CTaHymm MS, 4TO OHa AOMmKHA UCMONb30BaTb 3TY KOHKPETHYIO HECYLLYIO
4YacToTy, N TaKKe YKasblBaTb KakOW BPEMEHHOW CrOT cregyeT MCnonb3oBaTb U3 dpenma,
nepefaHHOro/NPUHATOrO C NCMNONb30BaHNEM 3TOW HECYLLen 4acToTbl. KaHan MOXeT cogepaTb
noAKkaHan BOCXOASILLEro kaHana v nofgkaHan HUCXOASLero kaHana. Bo3amoxHO, npu gaHHOW
CBS3N MOBunbHOM cTaHumm MS ¢ npvemonepeaaTtynmkoM MCnonb3yoTcs 6onee 4em oauH n3
kaHanos, Hanpumep, 6ornee 4yem oOAHa U3 HECyWwMX 4acTtoT wu/wnn Bonee 4Yem OAWH U3
BPEMEHHbIX CIOTOB, HO B MHOXXECTBE NPUMEPOB, NPUBELEHHbIX B HACTOSILLIEN 3asiBKE, NMPOTOKO
NpeAcCTaBneH Kak NpOTOKON CBSA3M C MOOWMNbHOWM CcTaHumen MS, kotopas Mcnonb3yeT KaHan,

CofepXaLluii TONbKO OAHY HECYLLYIO YacTOTY U TONbKO O4WH BPEMEHHOW CNOT.

[0024] Ewe B OAHOM TnpUMEpPE CUCTEM CBSA3M C MHOXECTBEHHbIM AOCTYMOM,
HasblBaeMbIM KaK "MHOXECTBEHHbIA AOCTYN C koaoBbiM pasgenexHnem” (CDMA), mobunbHble
YCTPOWCTBA MOTYT WCMOMb30BaTb OAHM U T€ K& BPEMEHHOW CMOT M HECYLLUYIO 4acToTy, HO
KaXKaoMy MOBUMBHOMY YCTPOWCTBY HasHA4yalOT YHUKaNbHbIA MNCEBAOCNYYaWHbIA KO4 ANS
KOAMPOBaAHWA CUrHaNoB, nepefasaemMbix k 6asoson npuemonepegarowien craHymm BTS n ot
Hee TakMm oBpasom, 4YTO Aaxe korga MoOuMbHble CTaHuMM MS OAHOBPEMEHHO nepenaroT
AaHHble C WCMOMb30BaHMEM OAHOW M TOW K€ HEeCyL|eN 4acToTbl UMM MOYTU OAHOBPEMEHHO,

W/Wnn ¢ UCNosib30BaHMEM OAHUX N TEX Xe BPpeMeHHbIX CNoTOB, €Cnn TakoBble NCMOJIb3YHOTCA,
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npUMeHeHne yHukanbHoro koga CMDA no3BonsieT MHOXECTBY NepeAaTyMKoB 3aHUMaTh Of4HM U
Te e BPEeMS U 4acTOoTy, MOCKOMNbKY NPUEeMHUKM MOTYT pasfensitTb pasfnunyHble NpuHMMaeMble
JaHHble nyTeMm [AeKOAMPOBaHWUS KaKaoro KOHKPETHOro curHana ¢ WUCMonb3oBaHUEM

NnceBAOCNyYalHbIX KO4OB C JOCTATOYHO XOPOLUMM AEKOAUPOBaHNEM ANS AEMOLYNALMM.

[0025] B pewncteutensHoctn kog CDMA pasgenser kaHanbl He CTPoro no BPEMEHU Unu
cTporo no vacrote. Mcnonesosanne koga CDMA npuBoauT K nepegadve LUMPOKOMNOMOCHbLIX
CUrHanoB, pacnpocTpaHsieMbix B 6onee LUMPOKOW Nonoce nponyckaHus, Yem 6e3 KogmpoBaHus,
nyTeM UCMNOMb30BaHUA CKOPOCTU Nepeaadn 3NemMeHTOB CUurHana, kotopas Bbile, Yem butosas
CKOpOCTb curHana. Takmm o6pa3om, KOAMPOBaHWE CUrHamoB C  UCMOMb30BaHWEM
NCeBAOCNYyYaNHbIX KOAOB MOXET 3aMEHWUTb CUMHXPOHM3AUMIO U 3NEMEHTbI YacToTbl, OObIYHO
npucytcTeytowme B npotokonax TDMA/FDMA, noCKOnbKYy Kaxabld Kog npeactaBnser
HEKOTOPLIA 3MNemMeHT pasbopyuMBOCTbL Kak BO BPEMEHHOW, Tak U B 4acToTHoW obnactu. Mpwu
CBSA3N C mcnonb3oBaHnem koga CDMA yunTbiBaeTCs 3agepkka pacnpoCTpaHeHUs curHana m
CUHXPOHM3aUMM Mexay MobunbHOWM cTaHumen MS n 6as3oBon npuemonepesaroLlen ctaHunen
BTS, u, Takum obpasom, NnceBfoCny4HanHbIN KOF NPUMEHSIIOT K NPUHUMAEMOMY CUrHany 4yepes
HEKOTOpPOE KONMUYECTBO OUTOB/3NEMEHTAPHbBIX CUrHarnoB, KOTOPbIE, Pa3yMEETCs, 3aHNMAtOT Kak
HEeKOTOPbLIA  AUCKPETUINPOBAHHLIA MPOMEXYTOK BPEMEHHOW 00nacTn, Tak U HEeKOTOPbIN

ANCKPETUINPOBAHHbLIA MPOMEXKYTOK YaCTOTHOM obnacTu.

[0026] B HekOTOpbIX NPOTOKONax MHOXECTBEHHOrO LOCTyna WUCMOnb3yT Oonee 4yem

OVH NOAX0[.
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[0027] B cuctemax uucpoBon MOOUMBHOW paguoTenedOoHMM C UCTONb30OBaHMEM
npotokona GSM mobunbHble ctaHuyum MS n 6asoBble npuemonepeparowme craHuyum BTS
yry4yllawT CBA3b 3@ CYET KaHanoB MHOXECTBEHHOrO AOCTyna Kak YacTOTHbIM, Tak U C
BpeMeHHbIM pasgeneHvem (FDMA/TDMA), Tak yto mobunbHble ctaHuyum MS gna nepeaayn u
npuema MOryT COBMECTHO WCMONb30BaTb OAHU U TE€ >Xe Hecylme MnyTeM HasHayeHus
PasnnyHbIX BPEMEHHbIX CMOTOB ANA KaKAOW HECyLLeW 4acToTbl, U Kaxaas Hecyljaa yacrtota
MOXeT obpabaTbiBaTbCs pPasnMyHbIM NpUemMonepeaaTynkomM unmn 6rokoM npuemonepesaTymka,

Unn nornyeckmm 6110KoMm.

[0028] B cuctreme GSM 6Gasoas npuemonepeaawwjas craHums BTS oteBevaer 3a
Ha3HayeHne BpeMeHHOro cnota mobunbHon ctaHyum MS, korga oHa 3anpailumsaet goctyn. Bo
hperimoBon cTpykType cuctembl GSM MMeETCA BOCEMb BPEMEHHbIX CIOTOB B KaX40M pperme
TDMA. KonuyectsO WUCMONb3YEMbIX HECYLUMX 4YacTOT MOXET U3MEHATbCA. B HekoTopbIX
pernoHax OonblIOEe KOMMYECTBO HECYLMX 4acTOT SBMSIOTCA  JIMUEH3NPOBAHHLIMK, W
MOBUNbHbIE CTaHuMm MS B 3TUX pervMoHax BbINOMHEHbl C YYETOM MHCTPYKUUW Ans
MCMOMNb30BaHMA  OAHOW U3  MNOYTU  ThbICAYM  Hecywux yvactoT (koTopble ©HasoBas
npuemonepegawowjan craHyma BTS Tawke moxeT nogaepxusarb). Hanpuwmep, B EBpone
ananasoH cnektpa 900 MI'y cucrtembl GSM cogepxut Tonbko 25 My Bcero cnektpa. Ecnu
Hecyllme 4acToTbl normydeckn pacnpegenensl B nonocy 200 kl'y (Hanpumep, Hecyllasa 4acToTa
LEHTPUPOBaHA B KaX4OM AuanasoHe nogcnektpa wwmpuHon 200 kld), n npuemonepesaTymku
OTNPaBNAT CUrHamnbl Ha 3TUX HECYLMX 4YacToTax, B 3TOM crnydvae obecnedveHbl Tonbko 125
HecyLmx yacTtoT. Mcnonb3oBaHne 3almTHbIX AMana3oHoB (HEUCMOMNb3yeMbIX HECYLLMX YacToT)
B YKa3aHHOW 4acTOTHOW 0BnacTm MOXET COKPaTUTb 3TO KONMUYECTBO, HO MOXET obecneuntb

AOMOMNHUTENBHYIO HAaAEXKHOCTb UNM NPOCTOTYy oBpaboTkm curHanos. Ecnn dperim TDMA
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obecneumBaeT BOCEMb BpEeMEHHbIX CroToB, 6asoBas npuemonepegawwjas craHyua BTS,
umerolwas  AOoCTarouvHble  KonmMyecTBa  NOrMYEcKUX  WnNn - (PakTUYECKUX  AOCTYMHbIX
npuemonepeaarynmkoB, MOXET OAHOBPEMEHHO nogaepxusate 8x125=1000 kaHanos Ansa
MOBUNbHBIX cTaHumn MS. C wucnonb3oBaHMEM BPEMEHHOrO pasieneHus U 4acTOTHOro
pasgeneHns MOryT NpUCYTCTBOBATb 3aLUWTHbIE CMOThbl U 3aLUTHBIE YaCTOTbl COOTBETCTBEHHO,
Tak YTo OAWH BPEMEHHOMW CrOT UM OfHA HecyLaa OTAEMNEHbl OT CMEXHOro BPEMEHHOro crnoTa
WU CMEXHOMN HECyLLeN HEKOTOPbIM BPEMEHHbBIM UIN YaCTOTHbIM MHTEPBANOM COOTBETCTBEHHO.
B HekoTOpbIX NpoToKonax 6onee 4yem oauMH BPEMEHHOMW CrOT U/mnn 6onee Yem ogHa Hecylas
yactota MoryT OblTb HasHayeHbl ogHOW MOOunbHOW cTaHuum MS ana obecneyeHuns Gonee

LUMPOKOW MONOCHI MPOMYCKaHUS.

[0029] B HeKOTOpbIX Cry4asx UMEKTCs MHOXECTBO 0asoBbiX npuemonepeaaroLmx
ctaHuyun BTS B npegenax paccTosiHUA nogaepXuBaemMbix MOOUMbHbIX CTaHuunm MS n, Takmm
obpasom, nogaepKka ykasaHHbIX MOOMMbHbBIX CTaHUMA MS MOXET pacnpoCTpaHsaTbCA cpeam
6a3oBbIX NpuemonepegarLmx cTaHyun BTS, n OHWM MOryT KOOPAMHUPOBATLCA Takum obpasom,
4yTO CMeXHble ©GasoBble npuemonepeaarowme craHuymm BTS no Bos3moxHocTM um3sberatoT
NCMNOMNb30BaHMA OAHUX M TEX e HecyLmx YyacToT. basosble npuemonepegarowme ctaHyum BTS
MoryT ©ObiTb 3anporpaMmMuMpoBaHbl C BO3MOMXHOCTBK) PaCrNpOCTPaHEHUA 3TUX 4acToT
NoCpeACTBOM CBOMX BbIWEK C KOHKPETHOM CXEMOW MOBTOPHOIO WUCMONb3oBaHus. Bo3amoxHa
cuTyayms, korga 6asoBasd npuemonepegawowjas craHuus BTS orpaHuyeHa B KonmuyecTtse
MOBUNBbHBIX CTaHUUn MS, KOTOpbIE OHa MOXET NOoAAEPXKNBaTb, PAa3MEPOM KaHana, BeayLlero K
apyrmm  pecypcam  cetu. CormacHO  ogHOMY  BapuaHTy peanusayum  Gasosas
npuemonepegawwjas craHums BTS wucnonb3yet ot 1 go 15 Hecywux dactot (T.e., ee

npuemonepeiarymkn nepefarwT CcurHanbel C Ucnonb3oBaHuem 1-15 Hecywmx 4acTtoT BO
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dperimax nepegaun/npyema), Tak yto Hasosaa npuemonepegawwjas craHuua BTS moxer

OAHOBPEMEHHO NoaAepuBaTb NPMMeEpHO oT 8 10 120 nonb3oBaTenen.

[0030] Kaxxgaa mobunbHasa ctaHums MS obbl4HO cogepXuT npoueccop, NamsTb, paguo-
CXEMY, UCTOYHUK NUTaHWS, AUCTNEN, SNEMEHTbI BBOAA U T.M. ANS BbINOMHEHUS CBOUX (DYHKLWNA.
Mpoueccop MOXET CuMTbIBaTb M3 NaMSTU NpPOorpammbl AN BbIMNOMHEHUS HEOOXOAUMbIX
dyHKUMK. Hanpumep, namsTe nporpammbl MOXET COAEPXaTb WHCTPYKUUMM O TOM, Kak
obpa3oBbiBaTb MOTOK AaHHbIX, Kak MPOBOAUTL €ro 4Yepes pajmuo-CXeMmy, Kak CUYUTbiBaTb
BHYTPEHHUN TanMMep ANS ONpefeneHust 3Ha4eHUss CUCTEMHOro Tammepa C COOTBETCTBEHHOW
CUHXPOHU3aUMen npvema u nepejavn, U Kak 3ajasBaTb COOTBETCTBYIOLYME 4acTOTbl ANS

nepejgasaemMbiX JaHHbIX U NPUHUMaeMbIX AaHHbIX.

[0031] Kaxpasa 6asoBas npuemonepeparowas craHums BTS obblMHO copepxut
npoueccop, namaATb, PagUO-CXeMY, WCTOMHUK  (UCTOMHWUKW)  MNUTAHUS, UHTEepdEenchl
TENEeKOMMYHMKALUNOHHOW CETWU, AMarHoCTU4eckue uHTepdencel n T.M., Heobxoaumble AnS
BbINONHEHMS ee dyHKumn. lMpoueccop GasoBon npuemonepeparollen craHuymm BTS moxer
cuYnTbIBaTb M3 NaMATU NPOrpaMmbl Afs BbINOMHEHWUST Heobxoaumblx yHKUuK. Hanpumep,
namsaTb NPOrpaMmbl MOXET COAEPXKaTb MHCTPYKLUMU O TOM, kak obpasoBbiBaTb MNOTOK AaAHHbIX,
Kak nponyckatb €ro 4yepes pagmo-cxemy, kak CBA3bIBATbCA C TENEKOMMYHUKALMOHHOW CETbIO,
KaKk CYMTblBaTb BHYTPEHHUW TauMep ANs OMNPeAEeneHus 3Ha4YeHUs CUCTEMHOro Tammepa C
COOTBETCTBEHHOW CUHXPOHM3aUMEn MNpuemMa u nepejadn, Kak 3agasaTb COOTBETCTBYHOLUME
4acToTbl ANA NepefaBaemMblX AaHHbIX U MPUHUMAEMbIX AaHHbIX, KaK OTCNEXMBAaTb pPasfnyHble
MOBUNbHbIE CTaHUMM MS M UX COCTOSHME, MECTOMOMOXKEHME, pacrnpeaerieHne un T.M. U Kak

COXPaHATb 3TO B NOKanNbHOW AOCTYNHOW NaMsTX B Criy4ae HeoBXoaMMOCTI.
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[0032] OnucaHHbIM Bbiwe crnocobom mobunbHas craHums MS BXOAUT B KOHTakT C
6asoBon npuemonepegawowen cradHuymen BTS gna nonydeHus pacnpefeneHuss HeKOTOpbIX
BPEMEHHbLIX CMOTOB BO (perMMax Ha HEKOTOPbIX Hecywmx 4acrtotax, u 6asosas
npuemonepegawwjan craHuyna BTS coobwjaer mobunbHon ctaHuyum MS o pacnpegeneHun
MobunbHon ctaHuyum MS. [lockonbky K 6GasoBas npuemonepegawowjas craHums BTS, u
MobunbHas ctaHuma MS nmMerT OAMH U TOT Xe€ CUCTEMHbIN TauMep (M1 NPUMEPHO TakoBOW),
OHW CBSI3bIBAIOTCA B CBOMX BbIAEMNEHHbIX BPEMEHHbIX CMOTax M Ha CBOMX HECYLUUX YacToTax.
HasHauyeHue n nepegava HasHayeHU MOBUMNbHBLIM CTaHUMAM MS MOXeT ObITb OCyLLECTBIIEHA C
MCNOMb3OBaHMEM KaHarna npPOM3BOMbHOMO AOCTYNa, KOTOPbIN MWCMOMNb3yeTcsi MOOWMbHON
craHuyven MS ans 3anpoca pacnpegeneHus. B npotokone GSM ata npoueaypa HassaHa

npoueccom kaHana npoussonebHoro goctyna (RACH).

[0033] B npumepe c cuctemon GSM cBaA3b no kaHany 6ecnpoBOgHON CBA3U
BbIMOMHAETCHA C CUHTAKCUYECKMM aHanusom BO dpermax TDMA anutenbHocTblo 4,61538 mc
npy BOCbMWU BPEMEHHbLIX cnotax Ha oguH dperm TDMA. Kaxabii BPEMEHHOW CroT UMEET
JOCTaTOYHYI0 ANUTENbHOCTL AN BMeweHus 156,25 6utoB paHHbiX. B ogHom cnydvae
npumeHeHus mobunbHaa craHums MS wnm 6GasoBas npuemonepegawwjas craHyms BTS
nepegaeT 148 O6UTOB faHHLIX BO BPEMEHHOM CMNOTE ANUTENBHOCTLIO Bonee yem 546,46 MkC
npyn 3alMTHOM WMHTEpPBAane MeXAy BPEMEHHbIMU CroTamn AnuTtenbHocTbio 8,25 6ut (30,46
MKc). B ananasoHe GSM 900 kaHan 6ecnpoBogHOM CBSA3M MMEET MNornocy nponyckanus 25 My
B K&XAOM U3 HanpaBfEHUA BOCXOASALLEro KaHana u HUCXOASLLEro KaHana npy Ucrnornb3oBaHnn
AnanasoHa cnektpa 890-915 MI'y Ans nogkaHanos BOCXOASILLEro KaHana v guanasoHa cnekrpa

935-960 My ans nogkaHanoB HUCXOASALWEro kaHana ¢ obecneyeHnem 125 Hecywmx 4acToT
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(125 HecylWmMx 4acTOT B KaXAOM HanpasfieHuW, pasgeneHHblX uHtepsanamu 200 kly). Mpu
3awuTHOM pasgensiowem uHTepsane 200 k4 Ha KaXgoW CTOPOHE Kaxkaoro AuanasoHa
criektTpa ocraeTca yvyactok 24,6 My cnektpa nnn 123 Hecywmx 4acToTbl ANA nepemMeLleHns
daHHbiX. Obwas nponyckHas cnocobHOCTb Takoro kaHana GecnpoBogHou cBa3n (B obomx
HarnpaeneHnsx) B 3TOM Cny4yae MOXeT coctaenaTb 156,25 6utoB Ha BpPEMEHHOW CroT
YMHOXWTb Ha BOCEMb BPEMEHHbLIX CIOTOB B OAHOM Ppenme, YMHOXWUTb Ha 216,667

dpenmos/cek*123 Hecywmux = 33,312 Mbut/cexk.

[0034] YuutbiBaga, 4to MobunbHble ctaHymm MS moryT 6biTb MOOUMBHBIMA, OHU MOTYT
HaxoAUTBLCS Ha HEKOTOPOM paccTosiHUM OT Ba3oBon npuemonepeaaroLen ctaHymm BTS, n ato
paccTosiHne MOXET ObiTb W3MEHSALWMUMCS, Hanpumep, koraa MobunbHble cTaHuyuu MS
NCNOnb3YITCA ANA NepeHoca rorocoson 6eceabl NO TENEKOMMYHUKALMOHHON CETU, B TO BPEMS
kak 6asoBas npuemonepegarowjaa craHums BTS npukpenneHa K BbllKe COTOBOW CBS3W, a
MobBunbHas ctaHyma MS HaxoauTca Ha paccTtosHumM 10 KM 1 nepemeLyaeTcs co ckopocTtbio 100
km/4. Ecnu 6asoBas npuemonepegarowas ctaHums BTS n mobunbHasa ctaHyma MS Haxogartcs
B HECKONbKUX MeTpax Apyr OT apyra, n mobunbHas ctraHums MS He nepemelwjaetcs, Bpems
pacnpoCTpaHEeHNss CUrHanoB 1 AONEPOBCKOE CMELLEHNE, BbI3BAHHOE MEPEMELLEHNEM, MOXET
ObITb NporHopuposaHo. Ecnn mobunbHas ctaHyua MS nepemelryaetcs co ckopocTbio 100 km/y
oTHocuTenbHO 6a3oBoKM Npuemonepeaaroien ctaHyum BTS, 310 ToXxe, BO3MOXHO, MOXET ObITb
NPOVUrHOPUPOBaAHO, HO ecnn mMobunbHas craHyms MS Haxogutca Ha GOMbLIOM PacCTOSHWUN,
BPEMSI PACMNpPOCTPAHEHUS AOMKHO MPUHMMAaTbCA BO BHUMAaHWE, UMM B MNPOTMBHOM Criyyae
nepejgaBaemble 4aHHblE B O4HOM BPEMEHHOM CrnoTe He ByAyT NPUHATLI NONHOCTLIO B Npeaenax
3TOro BPEMEHHOro CrnoTa, a MoryT npubbiTb NO3Xe, BO BPEMS APYroro BPEMEHHOrO CroTa, YTo

MOXET Bbl3BaTb NOTEPIO CBA3N.
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[0035] Ons yyeTa 3agepkek pacnpocTpaHeHus nepegatymk 6yaet oTnpaBnsaTh paHbLue
Unn 3ajgepxmeartb nepejaBaemMble AaHHble M OTNPaBNATb NakeTbl pagmo4vactoTHbix (RF)
CUrHanoB C Y4YeTOM 33JepXKeK pacnpocTpaHeHus, a npuemHuk OyaeTr oxuaaTb
pacnpeaeneHHble nepeaasaemMble  [AaHHble B CKOppekTMpoBaHHoe Bpems. B cnyvae
NPUCYTCTBUS MHOXeCTBa MOBUNbHbIX cTaHumi MS v npu ogHon 6asoson npuemonepesaroLlemn
cTtaHuyum BTS anga mobunbHbiX ctaHumm MS yacto moxeT ObITb NpeanoyTUTENbHBIM UMETL
BO3MOXHOCTb PErynupoBaHns Nx BpeMeH nepeaavdn AaHHbiX Takum obpasom, 4Tobbl B 6a3oBon
npyemonepegarwoLlen craHumm BTS Bce BpemMeHHble CrioTbl OKasblBanuCb BbIPOBHEHHbLIMU.
AHnanornyHo, 6asoBas npuemonepeparowjas craHuma BTS moxeT oTnpaBnsite CBOU
nepejaBaemble JaHHble B Ha3HAYEHHbIX BPEMEHHbIX CMnoTax, HO MoOunbHble cTaHuum MS
MOTyT 3a4epPXMBaTb WM OMNepexarb BPEMSA, B KOTOPOE OHWU OTCEXMBAKOT UMW OXMAAIOT K
npvemy nepegaBaemble AaHHble ANA yvyeTa 3aAepXKeK pacnpocTpaHeHus. 31O MOXET ObiTb
OCyLLECTBNEHO B AOMOSTHEHNE K pacnpeeneHnto 6asoBon npuemonepearolen cradymen BTS
BPEMEHHOrO CrnoTa MMM CroTOB U HECYLEW 4acTOTbl MMM HECYLUMX 4acToT ANA MOOMMbHOWN
ctaHuyum MS, koraa ©Gasosas npuemonepegarowjas craHuma BTS ykasbiBaeT MobunbHOM
cTaHuyum MS 3agepkky pacnpoCTpaHeHNss UNn paccTosiHue Mexay mMobunbHon ctaHymen MS n

6asoBoun npuemonepeaaroLlen ctaHymen BTS.

[0036] Onsa paboTbl ¢ ncnonb3osaHnem npotokona GSM 6asosasa npuemonepeaaroLas
cTaHuua BTS moxeT MMeTb CBeAeHMS O 3ajepXKKe pacrnpoCTpaHeHUs curHana mMobunbHOW
cTraHyum MS m3 Toro, kak curHan npubbisaeTt B kaHan npomnssonbHoro goctyna (RACH). Kanan
nponssoneHoro aoctyna (RACH) npeacraesnsetr cobon BpPEeMEHHOW CRoT TOMbKO AN

BOCXOZSLLEro kaHarna, KOTopbI UCMONb3YIoT, korga MobunbHas ctaHuus MS gorkHa nonyuuTb
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AOCTYN K KaHany Ansa nepeaaynm aaHHblx. MobunbHas crtaHyma MS 3anpawmvsaeT goctyn K
KaHarny nyTem OTMpaBKW CUrHanbHOro MakeTa, ANUTENbHOCTb KOTOPOro coctaBnseT 87 6uTos,
no kawany npowussonbHoro gocrtyna (RACH). lNMakeT gnsa kaHana npou3BONbHOrMO A0CTyna
(RACH) paspabotaH Takum ob6pasom, YTO MeXAY HUM WU CreaylowumMm BPEMEHHbIM CrOTOM
pacnonoXeH 3alMTHbIM MHTepBarn, coctoawmn ns 69,25 6utos. B pesynbTate naket MOXeT
cMeLaTbCa B npeaenax cnorta kaHana npowussonbHoro gocrtyna (RACH) Ha 69,25 6utos 6e3
HexenartenbHbIX pesynbTatoB. Koraa naketr kaHana npowussonbHoro poctyna (RACH)
gocturaet 6asoson npuemorniepearoLlen ctaHymm BTS, oHa MOXET U3MepuTb, Ha CKOMbKO K3
yKa3aHHbIX 3aLMTHbIX BUTOB CUrHarnbHbIW MakeT CMECTUNCA BNpaBso (T.€. CABUHYNCSH Janblue
BO BpeMeHu), Wun, Takum obpasom, cTaHuuss BTS mMoxeT onpeaenutb 3agepKy
pacnpocTtpaHeHus curHana. basosasi npuemonepeparowjas craHums BTS npu oTBETHOM
nepegaye mMobunbHoW cTaHumm MS nHdopmaymm 0 HasHaYeHUM en KaHana BKMYaeT B CBOU
OTBET TO, UTO HasblBAKOT "OMNEepexeHnem CUHXpoHmsauumn' (BpemeHHbiM onepexeHnem (TA),
KOTOPOE MOXET ObITb BbIPaXXEHO Kak MHOXECTBO OMTOB, Ha KOTOpoe MobunbHasa craHums MS
JOIDKHA CMEeCTUTb CBOW curHan, ytobbl OH gocturan 6as3oBon npuemonepegarollen CTaHuum
BTS B npegenax Hagnexawlero BPEMEHHOrO Crota U He nepeTekan B CMEXHbI BPEMEHHON
cnot. B npotokone GSM 3HauyeHMe onepexeHns CUHXPOHU3aUMM MOXET HaxoAuTbCs B
npegenax npumepHo ot 0 go 63 6utos, rae 0 GUTOB COOTBETCTBYET HYNMEBOW 3agepiKke
pacnpocTpaHeHusi 4BOWHOro npobera, n 63 6uTa COOTBETCTBYIOT 3aA4EPKKE PacCnpOCTPaHEHNS,
KOTOPYIO BOCMpUHUMaET mobunbHaa craHuma MS, pacnonoxeHHas Ha paccTtosHum 35 Km oT
6asoBon npuemonepeaaroLien ctaHyum BTS, npn NnpoxoxaeHnn pagmnocurHanos CO CKOPOCTbIO

cBeTa.
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[0037] Bes TwartenbHOW CUMHXPOHM3AUUN JaHHble, nepegaBaemMbie  MOOWUMNbHbLIMN
cTaHuuamn MS, Haxo4saWMMUCS Ha pPasnnUyHbIX PacCTOSHUAX, MOryT gocturate 6asosown
npuemonepegawowlen craHuymm BTS B npegenax OAHOr0O M TOrO XE€ BPEMEHHOro crorta u
Bbl3BaTb KOHMIMKT UMK NEpeKpbITUEe. 3TU KOHMMNUKTbI CO3A4aI0T B3aUMHbIE MOMEXU C TOYKU
3peHnss 0GasoBou npuemonepeparollen craHuyum BTS, KkoTopble CHWXAaKT KavyecTBO W
HafeXHOCTb CBA3W. 3alUTHbIM MHTepBan (U3MepseMbin B BUTax 1 HasbiBaeMbl "3aUTHLIMU
Butamun") MOXET WCNOoNb3oBaTbCA ANA MNPEnsTCTBOBaHMA TOMY, 4TOObl MNOrpeLUHOCTH
CUHXPOHM3aUMM nakeTa cos3jasanu KOHQMUKTbI CUrHamoB, HO 3Ta Mepa MOXET TOmbKO
YUYUTbIBATb HE3HAYUTEMbHbIE OLWMOKN MyTEM YCTAHOBKM BPEMEHU BO BHYTPEHHUX 4acax U He
MOXET YYUTbIBATb Pa3HOCTU MEXAY YBENMUYEHHBIMW W  U3MEHAEMbIMA  AanbHOCTSAMU

pacnpoCcTpaHeHus.

[0038] Hanpumep, mexay BPEMEHHbIMM CnoTamMu MOXET ObiTb 334aH 3alUTHbIN
nHTepsan 30,461 mkc (8,25 3awmTHbIX BUTOB), Tak YTO Aaxe ecnu nepaas MobunbHasa cTaHUms
MS Haxogutca Ha paccTosHumn 4,569 km oT 6asoson npuemonepeaarowlen ctaHymm BTS (9,138
KM paccTosiHus ABOWHOro npobera), m en HasHavyeH NepBbli BPEMEHHOW CROT, a BTopas
MobBunbHas ctaHyma MS Haxogutcs HENOCPEACTBEHHO psigoM ¢ 6a30BON npuemonepearoLlen
cTtaHuywen BTS, n en HasHayeH cnejylowmi BPEMEHHOW CIOT, OTHOCUTENbHbIE 3a4EPXKKM
pacnpoCTpaHeHns curHanoB He ByayT NpPUBOAUTL K B3aWMHbIM MOMexam. 3TO MPOUCXOAUT
Bnarogapsa TOMy, 4TO B TO BPEMS KaK CUrHan ot nepson MmobunbHon ctaHuymm MS 3agepxaH Ha
30,461 mkc, 6asosas npuemonepegarowjan craHuma BTS npuHnmaeTt 6onee no3gHiow 4yacTb
nepegaBaemMblX AaHHbIX BO BPEMS 3alUUTHOIO MHTEpBana, WU npuMeMm 3TUX nepejaBaemMbiX
JaHHbIX 3aBepLUaeTCsl Npexae, YeM HAYHETCS BPEMEHHOW CrOT BTOPOM MOOUIMBbHOW CTaHLWu

MS. YacTo 3auTHbIA NHTEpBan SBNSETCS CMULLKOM KOPOTKUM ANS pasmeLleHuss MOBUMbHbIX
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cTaHuun MS Ha BCex pacCTOsHMAX, Ha KOTOPbIX OHW MOTyT Haxoautbcs. Hanpumep, ecnu
paccToaHne HaxoxaeHua mobunbHon ctaHumm MS coctaengetr 10 km (20 kKM ABOWHOrO
npobera), 3agepxka pacnpocTpaHeHns nepegaBaeMbiX AaHHbBIX OT 3TOW MOBMMBHOW CTaHLUMK
MS po 6asoson npuemonepegarowen craHymm BTS cocrtasut 33,333 Mmkc, yto Gonblue, Yem
3alWuTHLIN MHTepBan, B pe3ynbTtare 4ero 6asoBaa npuemonepeparowas craHyua BTS
NPUHUMAET yKa3aHHbIE NepeaaBaemMble AaHHbIE B TO e BPEMS, YTO N NepejaBaemMble AaHHble

oT Apyron mobunbHon cTaHuyum MS, KOTOPOM Ha3HaYeH CreayrLwun BPEMEHHOW CoT.

[0039] OpgHO pelieHWe AnNA cornacoBaHWs OTAANEHHbIX MOOWMbHbIX cTaHuui MS,
COBMECTHO WCMOMb3YyLWUX OAHY W Ty e 06as3oBylo npuemonepearwlyro craHuymio BTS,
COCTOUT B MCMOMNb30BaHWM MEXaHU3Ma OnepexeHus CcuHxpoHmsauyumm. [Mpotokon GSM
obecneuvBaeT npuvMmep Takoro onepexeHus. [pn nepBoHAYanbHOM KBUTUPOBAHUW MEXAY
MobunbHoM ctaHuuen MS un 6asoson npuemonepeawowlen craHuymen BTS, Hanpumep, B
npotokone GSM, ucnonb3yoLwem cBA3b NoO kaHany npoussonbHoro goctyna (RACH), 6asosas
npuemonepegawwjan craHums BTS onpegenser pacctosiHne mexgy cobon M MOOMNbHOM
ctaHuyven MS. Basosas npuemonepegarowjan craHumsa BTS moxeT nepegasartb M npyHMMaThb
OTMETKM BPEMEHM B NpoLecce KBUTUPOBaHUA Nno kaHany npomssonbHoro gocrtyna (RACH) npwm
BbIYNCNEHNN PaCCTOSHUSA Mexay MobunbHown ctaHumen MS un 6asoson npuvemonepeaaroLlen
ctaHuwen BTS gna kaxgon mobunbHOW cTaHumm MS Ha OCHOBaHMM  3a4EPXKKM

pacnpocTpaHeH1si BOCXOAALLEro KaHana.

[0040] OnpepeneHHOe pacCTOsSHME MOXET He COOTBETCTBOBaTb (pakTU4eckomy
paccToaHMIO Mexay MmobunbHon ctaHymen MS n 6aszoson npuemonepegaroLen ctaHymen BTS,

HO AnA MHOMMx uene|7| ncesaopacctodHne 4asndeTcd AOCTaTOYHbIM. MCI'IOJ'Ib3yeMbIIZ B
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HacTosILLEN 3asBKE TEPMUH "MCEBAOPACCTOSIHME" O0BO03Ha4YaeT pPacCTOsHUE, KOTOPOE MOXET
ObITb UNN MOXET He ObITb PAKTUYECKUM PACCTOSHUEM, HO KOTOPOE MCMONb3YETCHA B KayecTse
MONMHOMOYHOMO UIM PaCcYETHOrO PacCTOAHUSA, T.€. 6NOK, pacnonoXeHHbIM B MOOUNBHON CTaHLUK
MS, 6a3oson npuemonepeparoien craHuyum BTS unu B gpyrom mecTte, npegnonaraet, yto
3HaYeHWe ABNAETCSH YKa3aHHbIM PacCTOSHUEM, U Pa3fMyHbI€ KOMMOHEHTbI pa3paboTaHbl Taknum
obpasom, YTO LENCTBYIOT 4OCTATOYHO XOPOLLO C UCMOSb30BaHUEM 3TOrO 3HAYEHUS, KOrAa OHO
JOCTaro4yHO BnNM3Ko K PakTUYECKoMy 3HadYeHuo. B kayecTBe ApKoro npumepa, npeanonoxum,
yTo MobunbHas ctaHyma MS 1 6a3osas npuemonepearoLlas craHuus BTS pacnonoxeHbl Ha
paccToaHuM 2 MeTpa Apyr OT Apyra, HO MeXAy HUMMU CYyLLEeCTBYET He4yTo, npensTcTeyloLlee
MPOXOXAEHMIO MPAMOro CUrHana, u cambl KPaTkuni nyTb COCTaBNSET 3 KM, KOTOPbIE BKMOYAET
B cebs MHOXeCTBO oTpaeHun. B Takom crnyyae nceBaopacCcTosHMe cocTaBnsieT 3 KM, U
mobunbHas ctaHums MS n 6asoBas npuemonepegarowjaa craHyma BTS Gyayt pabotatb kak
pasgeneHHble paccTtosiHnem 3 kM. MoCckonbKy NyTb Nepeaaym CUrHanos, MO KOTOPOMY CReayoT
nepegaBaemMble AaHHble, cCOCTaBnseT 3 KM, 3TO paccTosHMe MOXET ObiTb MCMONb30BaHO B

Ka4vecTtBe 3Ha4vYeHNa pacCTtodaHnAa Mexay HUMN.

[0041] B uenom, nceBaopacCTosiHUE UNU NCEBAOAMAMNA30H PACCTOSIHUKN, U3MEPSIEMbIX
MEeXAy ABYMSI ODbeKTamun, MOXET OTNUYaTbCA OT (PaKTUYECKOro PacCTOSHUS MEXAY 3TUMMU
obbekTamu, NN AManasoH PacCTOSAHUN MOXET ObITb M3MEPEH NMyTEM OMNpPeAEneHns BPEMEHN
pacnpoCTpaHEHNs pajnovacToTHOro curHana oT ogHoro obwvekta A0 Aapyroro. Us-3a
OTP@XXEHMSI N MHOTOSyYEBOrOo PaCnPOCTPAHEHUS CUrHaroB PacCTOSHUE BAOMb JIMHUU NPSAMON
BMAMMOCTW (MNWN AManasoH pPacCTOSHUN) MEXAY UCTOYHUKOM CUrHana v nonydvartenem cepsuca
MOXET HECKONMbKO OTNMYatbCs OT JanbHOCTU PacnpoOCTPaHEHUA 3TOro curHana, Kkoraa

ncesaopaccTosHne (UnM AuanasoH MNCEeBAOPACCTOAHUMNA)  OTNNMYAETCA  OT  (DaKTUYECKOro
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paccTtosHMs (UnKM guanasoHa paccTosiHui). HO npy nOCTOSSHHOM UCMOMb30BaHUN MHOXECTBO
onepayuMnm MOryT BbINOMHATLCA CO CrpaBeANMBbLIM 3HAYEHUMEM NncesaopaccToaHus. B apyrmux
Crny4asix UCrnornb3oBaHUA NpucTaBka "nceBao” Takke MOXET ObiTb MCNONb3yema AN yKasaHus

OUEeHOYHOro, npejgnonaraemoro, an|6n|/|3|/|Teanoro N T.N. 3HAYESHUA.

[0042] MNocne onpegeneHns NceBaopaccTosHUA Ana mobunsHon ctaHuyum MS 6asosas
npuemonepegaoLwjas craHyma BTS coxpaHaeT 310 nceBjopacctosiHMe B Tabnuue, KOTopyro
OHa nojjepXvBaeT AnNS NapameTpoB U NEPEeMEHHbIX ANA KaXAO0W U3 aKTUBHbIX MOOWMbHbIX
cTaHuum MS, wncnonb3ylOWMX npuvemMonepesarunkn 3ton 6as3oBoW npuemonepeaaroLen
craHuymm BTS. basosas npuemonepepamowas craHums BTS nepepgaer 310 3HaueHue
mMobunbHOM cTaHuMnm MS B ynpasnsowem CoobLeHWMW, Kak OMnMCaHo B APYroM MecTe B
HacTosiwen 3asBke. 3ateM MOOWMbHYO cTaHumio MS nporpamMmupyloT Ans OCYLLECTBREHUS
"onepexeHns CMHXpoHu3auynn", npudyem mobunbHas ctaHuua MS paccmarpuBaeT CBOK KOMUIO
CUCTEMHOrO  TaMmepa, BblUMTAET  3a4EPXKy  PacnpOCTPaHEHUs,  COOTBETCTBYHOLLYHO
NCeBA0PacCTOSHUIO, n OTNpaBnsieT  CBOU nepepasaemMble  AaHHble  6asoBou
npvemonepegawowlen crtaHyunm BTS paHblue Havana ee AUCNeETYEPU3OBAHHONO BPEMEHHOrO
cnota. Npouecc kaHana npoussonbHoro goctyna (RACH) moxeT Bkno4aTb pasnuyHbie atanbl,

Kak noApPOOHO OMUCaHO HUXKE, ANS ONpPeAEeneHmns 3TUX 3HAYEHUIA.

[0043] Ncnonb3yemas B HaACTOSILLEN 3asiBKE 3aepikka pacrnpoCTpaHEHUsI MOXKET ObiTb
BblYMCNEHA U3 JanbHOCTM PacrnpoCTpaHeHMs U HaobopoT C MCMONb3OBaHNEM CKOPOCTU CBETA
c=3+10% m/c B kayecTBe Ko3hbpULMEHTA NepecyeTa Unu NPUONIMKEHUS K Hemy. B cnydae, ecnu
3ajaHa craHaapTusMpoBaHHas OuToOBasi CKOPOCTb AN MNepeaaBaeMblX AaHHbIX, Takas Kak

270,833 «kbut/cek ana GSM, 3agepxkm pacnpoCTpPaHEHUs WM PacCTOSHUSA MOryT ObITb
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BbIpaXeHbl Kak MHOXeCTBO OMTOB. Hanpumep, pacctosHne 12 KM NPUMBOAUT K 3afepiKke
pacnpocTpaHeHusi 4BorHoro npobera 80 MKC 1 ¢ kaxabiM 6uTtom, nepegasaemMbiMm Sonee yem
3,692 MKC paccTosiHue 12 KM 1 3agepxkka pacnpoctpaHeHust 80 MKC MOryT ObiTb 3KBUBANEHTHO
NPeACTaBEHbl KaKk PacCTosAHME MMM pacnpocTpaHeHue B npeaenax 22 6utos (TouHee 21,66
outa). Takum obpasom, ogMH "BUT" pacnpocTpaHeHUs SKBMBANEHTEH NPUMEPHO 555 meTpam

AarnbHOCTU pacnpoCTpaHeEHNs 4BOMHOro npobera n gnutenbHocTn 3,692 MKC.

[0044] MobunbHbiM cTaHymam MS, paboTawwmMm Ha pasnU4YHbIX PacCTOSHUAX OT
6aszoBonM npuemonepejawowen craHymm BTS, HasHayalT pasnuuHble  OnepeXeHus
CUHXPOHU3ALMUN 4SS aKKOMOZALMN UX COOTBETCTBYIOLLMX PACCTOsIHUI cBa3n. [ns yaobctea 3To
MOXET ObiTb BbIPaXEHO KaK LENOYMCNEeHHOEe KonmnyecTtBo 6uToB. [N yyeTa nepemeLyeHus
MOBUNbHOW CTaHuMm MS 3TO 3HaYEeHWE ONEPEXEHUs CUHXPOHMU3AUMK, KOTOPOE MPUBSA3EHO K
MobunbHoM crtaHumm MS un ucnonb3dyerca 6Gnokamum B MOOUNbHOM CTaHumm MS agns
onpeaeneHns, Koraa nepegasarb UM NPUHUMATL, MOXET NEPUOAMNYECKN N AOCTATOUHO 4acTo
OBHOBNATLCA ANA aKKOMOAAaUMU NOABWKHbLIX LiENEN, KOTOPbIE MOryT UMETb NMEPEMEHHbIE BO
BPEMEHU pPacCTOsSHMA CBA3W OTHOCUTENbHO ©6a3oBoW npuemonepearollen craHuymm BTS.
Hanpumep, ecnu nonb3oBaTenb WCNOMNb3yeT MOOWUMbHYKO CcTaHuymio MS, Haxogsce B
CKOPOCTHOM noes3ge, nepemeljarowumca co ckopocTbto 200 Km/Y4, pacCTosiHUE AOSMKHO

OBHOBNATLCA yaije, 4em ecnu Obl NONb3oBAaTEMNb LUE NMELUKOM.

[0045] B koHkpeTHOM npumepe ans npotokona GSM onepexxeHne CUMHXPOHU3aumm
npeacTaBneHo 6-6UTOBbIM 3HAYEHNEM, F4e MUHMAnbHOE 3HaYeHne npeacrasneHo 0-6MToBbIM
OMNEPEXXEHNEM CUHXPOHM3AUUN, N MaKCUManbHOE 3HavyeHue npeacTaBneHo 63-6MToBbIM

OonepexxeHnemM CUHXpoHmsaumun. [lockonbky kaxabin ©Out B npotokone GSM, «kak
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npeanonaraeTcsi, CoOoOTBETCTBYET 3,692 MkC (M npubnmsmtenbHO 555 MeTpoB 3a4epXKKu
pacnpocTpaHeHusi 4BOWHOro npobera), 63 6uTa onepexxeHns CUHXPOHU3AUUN NCMONb3YHOTCA,
Korga nceBAOpacCTosiHNE COCTaBNAeT npuMepHo 555 m/OuT*63 Outa = 34965 ™, wunu
npubnunantenbHo 35 kM. Takum o6pas3om, 3TOT NOAXOA OMEPEXKEHUA CUHXPOHM3ALUU BMOSHE
npyemnem aAns MmobunbHbIX cTaHuun MS, KoTopble HaxoaaTca Ha pacctosHum ot 0 4o 35 km oT
6asosoun npuemonepeaaoLlen ctaHumm BTS. B npotokone GSM 6asosas npuemonepegarowas
cTaHuua BTS nporpammmnpyeTcss unu rno MeHbllen Mepe AOrmKHa nporpaMmmMumpoBaTbCa Takum
obpasom, 4TOoObI He oOTBeyaTb Ha 3anpocbl MobunbHon cTtaHuum MS, ecnun 6asosas
npuemonepegawowjan craHumsa BTS onpegenser, yto mobunbHaa craHuua MS HaxopuTcs
danbwe 4yem 35 km oT 6asoBov npuemonepeparowen craHymm BTS. 3710 He cocrtasnser
npobnembl, ecnn umelotTca gpyrine 6onee 6nuskme 6asoBble npuemonepegarolme CTaHyum
BTS, unun 6asosble npuemonepegatowyme ctaHuyum BTS pacnpegeneHbl Takum obpasom, YTo
BCE TOUKU HaxoasaTcs B npegenax 35 kM oT ogHowm unu 6onee 6as3oBbIX NpMEMONEpesaroLLmnx

cTaHyun BTS.

[0046] MobunbHasa ctaHuus MS oTnpasnsieT nepegaBaemMble AaHHbIE C ONepeXeHnem
CUHXPOHM3AUUM Npexae, YeM HaYHETCA €€ BPEMEHHOMW CrOT (OTHOCUMTENbHO CUMHXPOHU3aLun
Tanmepa mobunbHOW cTaHuuu MS), u koraa ee fJaHHble npuHumaoTcs B HasoBow
npuemonepegatoLlen ctaHuum BTS nocne uctedeHns 3agepxkym pacnpoctpaHeHus, 6asosas
npyvemonepegawwjan craHyua BTS npuHMMmaeT 3Tm faHHble MOMHOCTLIO B npejenax CBOEero
BPEMEHHOIO  CfoTa, €CNU  OMNepexeHne  CUHXPOHM3aLMM  COOTBETCTBYET  3adepiKke
pacnpoctpaHennsa. MobunbHas ctaHyma MS MoxeT npasBusbHO BbIMNOMHUTE 3TO, MOCKOMbKY OHa
obecneyeHa nHPOPMaLVEN O BENMUYUHE ONEPEXKEHNS CUHXPOHU3ALUMW, KOTOPOE OHa AO0rKHa

ucrnono3oBatb. Crefyetr OTMETUTb, YTO pakTUYecKoe paccTosiHe W, TakuMm obpasom,
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dakTnyeckasn sagepkka pacrnpoCTPaHEHNsi, MOTYT OTNMYaTbCsl OT MCEBAOPACCTOSIHUSA, HO 3TO
3a4acTyo He coctasnseT npobnembl, Nockonbky cBA3b MS-BTS umeer HekoTopbin gpend,
KOTOPbIA JOMKEH YYNTbIBaTL PA3HOCTU CODCTBEHHbLIX TANMEPOB, BAPMaTUBHOCTU NEpesaTymKoB

nT.n.

[0047] Yka3aHHbIN MEXaHU3M CUHXPOHM3aLun paboTaeT XOpoLLo, ecriv BCeraa NMeTCs
oaHa vnn 6onee 6asoBble npuemonepeparowme craHymm BTS B npegenax 35 km ot niobown
MobunbHoM ctaHuun MS, HO 3TO He Bcerja MMeeT MecTo. B HeKkoTopbIX reorpaduyeckmx
obnactax MOXeT ObITb HENPAKTUYHBIM, HEBBIMOMHUMbLIM WU HE3KOHOMUYHBLIM UMETbL 6a3oBble
npuemonepegarowme craHymm BTS Ha paccTtosHum He Gonee yem 35 km OT nOBGON TOYKU B
aTon obnactn. Hanpumep, B cenbCkux, yaaneHHbIX UM OCTPOBHbIX reorpaduyeckmx obnacrax
nHppacTpykTypa 6asoBon npuemonepegaroien ctaHuum BTS ¢ Takum pasHeceHneM MOXET
octatbcs 0€3 WCMNONb30BaHUSA UMM HE UMETb BO3MOXHOCTW YCTAHOBKU WM MONyYEeHUs
3NEKTPO3HEPrMM M3-3a HEAOCTYMHOCTU naHawadTa, U nonb3oBatenn ¢  MOOUMbHBIMM
cTaHyusamn MS moryT 6bITb peaKMMKU 1 LUIMPOKO pa3bpocaHHbiMW. B Takmx cutyayusax mor ObiTb
NCNonb30oBaH MexaHuam "yBenuueHHowm panbHocTh". lMpotokon GSM obecneuvBaeT Takoun

MeXaHU3M.

[0048] C mexaHu3MOM YBENWYEHHOW AanbHOCTU Kaxkaon MobunbHOW cTaHuyum MS
HasHa4alT gBa NocrefoBaTeNbHbIX BPEMEHHbIX CMOTa BMECTO OAHOMO, B pesynbTaTe 4ero
MobunbHas ctaHuus MS MOXeT cBasbiBaTbCA ¢ 6Ha3oBon npuemonepeaaroLlen craHymen BTS
6e3 HeobOXOAUMOCTN WMCMONb30BaHUS KaKoro-nmbo OMEpPEXEeHUs1 CUHXPOHMU3aLUMK, MNOCKOMbKY
nepegaBaemMble AaHHble MOryT ObiTb 3agep)kaHbl B 6a30BOM npuveMonepegarolen CTaHLum

BTS Ha cTONbKO, CKOMBbKO COCTaBNSAET ANUTENBHOCTL O4HOMO BPEMEHHOrO cnota. HecmoTtpsa Ha
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TO, YTO TaKOW NOAXOA YBENMUMBAET paspelleHHoe pacctosHne MS-BTS (Hanpumep, ot 35 km
Ao 120 kM), OH BABOE YMEHbLUAET MPOMYCKHYK CMOCOBHOCTb, MOCKOMbKY B 3TOM Cryyae
UMEITCA TOMbKO YeTbipe HasHavyaeMblX BPEMEHHbIX CroTa, AOCTYMHbIE B KaKAOM dpenmve
TDMA, BMECTO BOCbMW. OTO HE MOXET ObiTb MPUYMHOM ANt 03aBOYEHHOCTU B CEMbCKOW,
yAaneHHoN Unn oCTpoBHOM 06acTu, ecnu CKOPOCTU Nepeaayn AaHHbIX SBNATCA HU3kumn. C
NCMOMNb30BAHMEM COYETAHUA MEXaHM3Ma OMEPEXEHUA CUMHXPOHM3aUUM U  MexaHusma
yBEIIMYEHHOW AarnbHOCTU MakcumanbHoe paccrtosHue MS-BTS moxeT coctaBnsatb 35 km + 85

kM = 120 Km.

[0049] C ncnonb3oBaHMEM MeXaHu3Ma YBENUYEHHOW AanbHOCTU KaXZon MoBunbHOW
cTaHumm MS BbigensioT BECb BPEMEHHOW CMNOT B KayecTBe AOMOMHUTENbHOrO 3alUTHOro
WHTEepBana, KOTOpPbiM BABOE YMEHbLUAET TMpPOMYCKHYID CnocobHocTb. BapuaHtom 3atoro
MexaHn3ma ABNAeTCa "MexaHu3M COPTUPOBAHHOW YBENMUYEHHOW AanbHOCTU", NOA00HbBIA TOMY,
KOTOpbIA npeacTaBneH, Hanpumep, B nateHte CLUA Ne 5,642,355. C wucnonb3oBaHuem
MEXaHn3ma COpTUPOBAHHOWN YBENMNYEHHOW AanNbHOCTU BPEMEHHbIE CnoThl "notpebnatoTtcs” ans
NCMNONb30BaHMA B Ka4yecTBe 3alUUTHbIX OUTOB, HO BPEMEHHbIE CMOTbl Ha3Ha4yarT MOBUIbHbLIM
cTaHuuam MS B COOTBETCTBMM C pacCTOSHMEM, B pesynbTare yero Gnwkanwas mobunbHas
cTaHuua MS nony4yaeT nepsbi BPEMEHHOW CMNOT, @ camas AanbHsas mobunbHasa ctaHuma MS
nonyyaeTt NocrneaHuin BPEMEHHOW CNOT, KOTOPbIA BblgeneH ansa mobunbHon ctaHuyum MS, T.e.
nepeg nobbiMn "NoTpebneHHbIMU" BPEMEHHBIMU CITOTaMM, KOTOPbIE HE Ha3HaYeHbl KakKMM-Nb o
MOBUNbHBIM cTaHunam MS. TMoTpebneHHble BPEMEHHbIE CroOTbl WUCMOMb3YKT B KayecTse
3aWUTHbIX BUTOB, KOTOPbIE SBNAIOTCA HEOOXOAUMbBIMW, MOCKOMNbKY YBENUYEHUE AanbHOCTU

MOOUMBHBLIX CTaHUMA MS nprMBOAUT K HEOOXOAUMOCTU pa3ABUKEHUS NepesaBaeMblX JaHHbIX. B
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AENCTBUTENBHOCTK, OHO "pasgBuraeTr' HEWCNONb30OBaHHbIE BPEMEHHbIE CMOTbl  MEXIY

naketTamu.

[0050] Ecnn wnmeetca 6Gonee 4yem 85-KMNOMETPOBLIM MPOMEXYTOK UNM MO APYrUM
npuynHam, MOXeT ObiTb MCNOMNb3OBaH MEXaHW3M "KOmNbLEBOW yBenuueHHown gansHoctu". C
NCNOMNb30BAHMEM  KOMbLEBOrO MEXaHW3Ma YBEMWYEHHOW AanbHOCTU  npeanonaraeTca
PUKCUPOBAHHOE MUHUMANbLHOE PacCTOSIHNE, CUMHXPOHM3auMo B 6a30BOM npuemonepesaroLlen
cTaHuum BTS KOppekTUpyloT B COOTBETCTBUM C ITUM (PUKCUPOBAHHBIM MWHUMATbHBIM
pacctoaHuemMm, n mobunbHaa craHuma MS, kotopas HaxoauTca Onuke, Yem MUHUManbHoe
paccTosiHie CBA3W, HE NOAAEPXKMBAETCH, MOCKONbKy GasoBas npuemonepejarollas CTaHums
BTS npegnonaraet, 4to BCe MOOUNbHbIE CTaHUMM MS HaxoaaTcs nNo MeHbLUEW Mepe Aanblue
yKa3aHHOro paccrosiHus. Takon noaxon nogobeH nogxoay, onucaHHomy B nateHte CLUA Ne
6,101,177. danbHocTb 35 KM, MNOnNy4YeHHas C WCNOMb3OBaHMEM MEXaHu3Ma OnepexeHns
CUHXPOHM3aUMM, MOXET WCMNONb30oBaTbCA ANSA noaaepxkn paccrosHus MS-BTS, koTtopoe
konebneTcs OT MUHMMAaNbHOIO PacCTOSIHUA 40 MUHUMAarbHOro paccroaHus nnoc 35 km, 6e3
HeobxognmocTun nobbix Mmogudukaumn mobunbHon ctaHymm MS. CornacHo ogHOMY BapuaHTy
peanusayMm MUHUManbHOE paccTosiHne cocTaeBnseT 85 KM, HO MOXeT ObiTb WUCNONb30BaHO
pasnMyHoe MUHMManbHOEe paccTosiHue. Takum obpasom, B 3ToM npumepe 6Hasosas
npyvemonepegatowjan craHuua BTS moxeT nogaepxkumearte MOOMNbHYO cTaHuuio MS, koTopas
pacnonoxeHa Ha pacctoaHum mexagy 85 km m 120 km oT 6asoBOM npuemonepesaroLen

cTaHyum BTS.

[0051] KonbLeBon MexaHN3M YBENMUYEHHOW LaNbHOCTU MOXKET UCMONb30BaTLCS C 8-10 13

8-n pacnpegeneHHbIX BPEMEHHbIX CrNOTOB WU no3sonsieT obpabarbiBaTe MOOUMbHbIE CTaHLUMK
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MS c paccrosHuamm ot 85 km go 120 km ot 6asoBon npuemonepeparowien craHyum BTS.
OpHako npu 3tom obpasyetcs usmyeckas obnactb MOMYaHUA B 30HE MOKPbITUA Ha
paccToAHMM HEKOTOpPOro paguyca ot 6asoson npuemonepegarwien craHymm BTS, nockonbky
nobon curHanbHbId  NaKeT, OTMAPaBMEHHbIM K3  3ToM obnactn, gocturaer 6Gasosown
npuemonepegaoLlen craHymm BTS cnmwkom paHO OTHOCUTENbHO MOMEHTa, koraa 6asosas
npuemonepegarowlas craHuyua BTS npocmartpuBaeT CBOU BPEMEHHbIe CnoTbl. BmecTto aToro
6asoBas npuemonepeparowaa craHuna BTS obecneuvBaeT 30HY MOKPbLITUS ANA KOMbLIEBOW
obnactn. KonbuUeBOW MEXaHW3M YBENMYEHHOW A[anbHOCTU MOXET ObiTb UCNONb3oBaH B
reorpaduyecknx obnacTsix, KOTopble UMEKT (PU3NYECKME NMPOMEXKYTKN, TaKMe Kak 03epo Wnu
AONVHbI, pacrnonoxeHHble Mexay 6asoson npuemonepegawowien craHuyvwen BTS n
obcnyxmBaembiMn €0 MOBUNbHbIMKM  cTaHuuaMn MS, ana ycTpaHeHuss Takum obBpasom
npobnembl HanM4Ma B yka3aHHOM KonbLe obrnacTtn, B KOTOPOW HE MOAAEPXKMBAETCA HU OAHa

MobBunbHas ctaHuyusa MS.

[0052] Cnepyet oTmeTuTb, YTo cuctema GSM mcnonb3yet cmelleHne dpenma TDMA
MEeXAYy NOAKaHanamn BOCXOASALLEro KaHana n HMcxogsauwero kaHana. B tunuyHon cdpenmoson
cTpykType cuctembl GSM cpperim TDMA Bocxoaswero kaHana (unn MS Tx n BTS Rx) cmelyeH
oTHocuTenbHo pperma TDMA Hucxogsawero kaHana (unv BTS Tx n MS Rx) Ha Tpu BpEMEHHbIX
cnota ¢ uenbto obecrneveHma Toro, 4ToObl MoOunbHaa craHuua MS He nepepasana wu
npvHMMana B OAHO U TO e Bpems. Cneynanucty B gaHHOW obnactm TexHuku csasnm TDMA
MOHATHO, YTO YKasaHHOE CMELUEHUe MeXay MoAKaHanamm BOCXOASALEro kaHana u
HUCXOASALLEro KaHana SBnseTCa HE3aBMCUMbIM OT CBS3M Ha OOnbLUMX PACCTOAHUSX U He

ABNAETCA TEM Xe CaMbIM, YTO N CMeLLeHNe CUHXPOHU3aLUN BPpEeMEHHOro CrnoTta, MCnonb3yemoe
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TOoNnbko BO (ppenme TDMA BocxogsiLlero kaHana B KONMbLEBOM MEXaHW3ME YBENUYEHHOW

JanbHOCTH.

[0053] Ecnun kOnNbLUEBOW MEXAHU3M YBENUYEHHOW AaNbHOCTU OOBbEANHEH C MEXAHU3MOM
YBENNYEHHOWN AANbHOCTW, 3TO MOXET UCMOMb30BaTbCA MHAVBMAYANbHO UMW B COYETaHUN ANS
obecneyveHnsa 30HbI NOKPbITUS 6a3oBon Npuemonepeaarowen craHymm BTS ¢ pagnycom 6onee
120 km. 31K cnocobbl YacTo GbiBaAOT AOCTATOYHBbIMU ANS HA3EMHOW CBSI3W, MOCKOMNbKY Takas
CcBA3b OObLIMHO OrpaHNYMBaETCA KPUBU3HOM 3EMHOM MOBEPXHOCTW. Hanpumep, ans
obecneyeHnsa CBA3W NO NUHUM NPSMON BUAUMOCTU MEXIY Ha3eMHON MoburnbHon cTaHumen MS
n npuemonepegatunkom 6asoson npuemonepeparowen craHuyum BTS Ha paccrosHum D
npuemonepegartynk 6a3oson npuemonepegatowen craHyum BTS gomkeH 6biTb YCTAHOBMEH Ha
BbICOTE NO MeHbLuen mepe h=[SQRT(6370"2+D"2)-6370] km. Ana D=120 km Bbicota h=1130 m.
Mockonbky BbicoTa 1130 mMeTpoB Bblwe, 4Yem nodas KOHCTPYKUMS, MOCTPOEHHas Ao
HacToSILLEero BPEeMEeHM, BbICOTA BbIWKM NpeacTaBnser cobon  HamHoOro  OonbLUMK
orpaHuymnBaloLLmMin haktTop ANs Ha3eMHOM CBA3N, YEM PACCTOAHME, N, Takum 0Opasom, cnocobbl
yBENUYEHMS paccTosiHua Gonblue, Hanpumep, 120 KM He CTonb YK NOMe3Hbl ANsi HA3EMHOW
COTOBOW CBSI3U ANsi Nepejayn rornoca, AaHHblX, TEKCTa U T.M., 3@ UCKMIOYEHNEM, MOXET ObITb,
BblIOpaHHbIX MECTOMOMNOXEHUN, B KOTOPbIX MPUCYTCTBYIOT BONbLUME reonormyeckne CTpykTypbl,

nogxoaduime ana yCtaHOBKU npuemonepeatymkoB.

[0054] Ons obnacten, B KOTOpbIX HeuenecoobpasHa ycTaHOBKa Bbiek 6a3oBbIX
CTaHUMA, pPacCpenoTOYEHHbIX C obecnedyeHnemM LMPOKOM 30Hbl MOKPbLITUS, Hanpumep, rae
npakTu4eckn HeuenecoobpasHo pasmewats 6as3oBy0  CTaHUMO BOMM3M  HEKOTOPbIX

MECTOMOMNOXEHUN, TakuxX Kak B npegenax 35 km unm 85 kKM OT HEKOTOPOro MECTOMONOXEHUS,
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unn 120 KM, rae BbllWKWM MOryT ObiTb YCTa@HOBIEHbl Ha OONbLUOM BLICOTE, MOXET ObITb
MCnonb3oBaHa CNyTHMKOBAasi CBA3b. Kak NpaBmno, CNyTHUKOBas CBSA3b SBMSIETCS OMEHb 4OPOron
N, Taknm oOpasomM, MOXET MWCMNONMb30BaTbCs TOMbKO B Cydasx MNPUMEHEHUsi, KOTopble
onpaBAbIBaOT 3aTpaTbl, TakMe Kak 3atpartbl Ha OMnarty reonorMyecknx WUCCnenoBaHuin,

cneynanncroB-reonoroB, NOUCKOBO-CnacaTesibHbIX pa60T nT.n

[0055] B paHHOM criyyae TepMUH "CMYTHUK" OTHOCUTCH K WUCKYCCTBEHHOMY CMYTHUKY,
KOTOPbIVA 3anyckatoT ¢ 3eMnn C Lenbio UCNOMb30BaHUSA Ha opbute, Wunm KOTOpbIN Haxo4uTcs
Ha opbuTe, cOBpPaHHbIN MNOMHOCTLIO UMK YaCTUYHO Ha 3emne U/unm cobpaHHbIN NOMHOCTBIO UNK
4acTU4HO Ha opbute. CnyTHMK MOXET ObiTb coBpaH nunu moxeT pabotaTte Ha ogHoOW opbuTte un
MOXeT ObITb NepemeLyeH Ha Apyryto opouty. CnyTHUK MOXET NPUBOAUTLCS B ABUKEHME UMK
MoXeT paboTtaTtb 6€3 COBCTBEHHOrO ABWXKWTENS, U MOXET ONMPATbCA UMN HE OnNUPaTbCs Ha
apyrne obbekTbl, Haxoasawmecs Ha opbute, Ans NPUBEAEHMSA B ABWKEHWE. VIcnonb3yembin B
HaCTOsALLEN 3asBKe CNYTHUK MpU UCNONb3oBaHMM Ha opbute 6e3 npuBeaeHMs B ABUKEHUE
HaxoaMTCA Ha opbute, KoTopasa sBnAeTca Oonee MnM MeHee YCTOMYMBOW. Takme opbuThbl
UMET MUHUMANbHOE PacCTOsSHUE OT MOBEPXHOCTU 3eMNUN 13-3a aTMOCHEPHOrO TOPMOXKEHUS.
He cyuwlectByeT CTpOroro pasgeneHus Mexgy AOCTaTOYHbIM BakyymoMm, obecrneuynmBaroiym
HaxoXxaeHne Ha opbute, N YpesmepHon atmocdepon, koTopas morna Obl Bbi3BaTb MOTEPHD
opbuTbl CNYTHUKOM, HE cuuTas HU3KOW okonosemHon opbutbl (LEO), pacnonoxeHHown
npumepHo Ha 400-500 km Bblwe noBepxHocTM 3emnun, kotopad morna 6bl cuyuTaTbCA
NMPakTUYHOW, HO pacnonoXeHa AaXe HWKe, 4Yem BbICOTbl, MOAXOAAWME AN OCOBEHHO

KOMMNaKTHOro KOCMM4YeCKOro netartenbHOro annapara, Takoro Kak HaHOCnyTHUKA.
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[0056] MuHumManbHOe paccTosiHME AN MpPakTUYecKon opbuTbl, SBMSIIOLLEECHA CTOMb
fonbwmM, TPAAULMOHHO CYUTAETCS MOMHOCTLIO MOAXOASALMM ANSI NCMONb30BaHUSA PasfnNYHbIX
TEXHOMOrMN B CMYTHMKOBOW CBSI3W. B HEKOTOPbIX Cny4asix HaseMHble CTaHuum He Obinn
MOOUMBHBIMW, N B APYrMX Criyd4asix oHM Obinn mobunbHbiMK, HO TpeboBann 60nbLION SHEPTUK
ANs NUTaHWMS W MpeacTaBnsanyM cobor  TSPKENoe, rpoMO3gKoe W cneynanmanpoBaHHOE
obopyaoBaHme. B gononHeHne K pacCTOsiHMIO, AOMKHO ObiTb YYTEHO MepeMeLLEHNe CnyTHUKa

Ha opbuTe.

[0057] MN3BECTHBI MHOXECTBO PELUEHUA AN CBA3SU MEXAY CMYTHUKAMW U Ha3eMHbIMN
NepPeHOCHbIMU TenedoHaMn, PacronoXeHHbIMU Ha 3emne, C UCMOrNb30BaHMEM MPOTOKONOB
TDMA gna cBaAsn. HekoTopble NOCTaBLUMKM CHYTHUKOBLIX YCNYr BKMOYAKT CrYTHUKOBbIE
cuctembl, Takme kak Iridium™  Globalstar™, Thuraya™ un Inmarsat™, kOTOpble OCHOBaHbI Ha
YHUKanbHON paspaboTke CNyTHUKOBOro TenegoHa unm OKOHEYHOro YCTPOMCTBa Nonb3oBarens
(T.€. yHMKanbHOM annapaTHOM YCTPOWCTBE, KOTOPOE MPUCOSAMHSAETCH UNU MOAKMIOYaeTCa K
cywjecTsyoiemy MobunbHoMy TenegoHy pmnsmyeckum unu pagmodacToTHbIM COEAUHEHNEM).
C wncnonb3oBaHMEM KOHKPETHOMO OKOHEYHOro YCTPOWCTBa Monb3oBartenss MOXeT ObiTb
YNpPOLLEHO NPOEKTUPOBAHNE CUCTEMbBI, CMYTHUKA M OKOHEYHOrO YCTPOMUCTBA, MOCKOMbKY KaXKaoe
M3 3TUX YCTPOUCTB MOXET ObiTb paspaboTaHo No OTAENbHOCTU Ans paboTbl C APYrUMU
YyCTPOWCTBaMW. HeraTuBHbIN acnekT COCTOUT B TOM, YTO ANSA 3Toro Tpebyerca KOHKpEeTHoe
OKOHe4Hoe obopyfoBaHMe, HeobXoAMMOe ANA KaKAOr0 KOHEYHOro nonb3oBaTens wnm
HeBOoMnbLUNX rPyNn KOHEYHbIX MOMb30BaTENEN, KOTOPoe MOXET ObiTb HENPUEMMEMO JOPOrMM U
rpomMosgkum. HecmoTpa Ha TO, 4YTO WHAMBMAYANU3NPOBAHHbIA NOAXO4 K paspaboTke
OKOHEYHOro YCTPOWCTBA YNPOLLaeT MNPOEKTUPOBaAHNE BCEW CUCTEMbI, MOCKOMbKY onepaTtop

cB0obOaEH B BbIOOPE KOHKPETHBLIX CNOCOO0OB CBA3M, YPOBHEN MOLLHOCTM, YacCTOT U T.M., TEM He
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MEHee, OHa NMPMBA3bIBAET NOMb30BATENEN K KOHKPETHbIM MOCTaBLyuKkam ycnyr. B pesynbrare,
KOHEYHOMY MOb30BaTENI0 NMPUXOAUTCSA NpuobpeTaTb CNYTHUKOBLIN TENEMOH (MM OKOHEYHOE
YCTPOMCTBO MONb30BaTENsl, KOTOPOE BKMOYAET CYLUECTBYIOLWMA MOOUMNBbHLIM  TENEqOH),
KOTOPbIA CTOUT OT COTEH A0 TbICAY AONNapoB, SABMSETCS 6ONbLIMM, UMEET TSXKEMYIO aHTEHHY,
noTPebnseT 3HAYUTENMbHYIO MOLLUHOCTE M UMEET JOPOrOCTOSILLYIO €XKEMECSHHYIO NOAMMUCKY Ha
obcnyxmBaHne, a Takke MOXET BbINOMHATL BCE 3TO AnA Oonee yem O4HOro MocTaBLyuKa
CNYTHUKOBbIX YCMyr. OTO OrpaHMYMBaEeT MOMyNSPHOCTb PbIHKA KMAacCUYECKUX CRYTHUKOBbIX

TenedoHoB.

[0058] Hanpumep, B nateHTe CLUA Ne 8,538,327 onucaHa mogudurkauyns aboHEHTCKOro
obopyaoBaHMSA, KOTOPOE BbIMUCMSET 334EPXKKY, W3MEPEHHYKO Ha OCHOBaHWM JaHHbIX,
yKasblBaOLWMX MO3NLUMIO CMYTHWKA, W AaHHbIX, YKa3blBaOWMX MNO3NLMIO aBOHEHTCKOro
obopyaoBaHms. CUHXPOHM3aUUSA CBS3M BOCXOASLLEro kaHana ot aboHeHTCKkoro obopyaoBaHms
KOPPEKTUPYET 3Ty 3aA4EpXKy Mpu OTNpaBke K CNyTHUKY. AGOHEHTCkoe obopyaoBaHMeE Takke
BbIYMCNAET CMELLEHMEe YacTOTbl HA8 OCHOBaHMM AaHHbIX, YKa3biBAKOLMX MO3ULMIO U CKOPOCTb
CNYTHMKA, N KOPPEKTUPYET YaCTOTY CBOEro CUrHana BOCXOASLLEro KaHamna COOTBETCTBYIOLLMM
obpasom Ans yyeTa AUHaMUYECKOro AONNEPOBCKOro CMELLEHNS B CUCTEME CBA3N. PasymeeTcs,
ans atoro Tpebyetca cneumanbHoe aboHeHTckoe obopyaoBaHue, paspaboTaHHoe Ans

CMYTHUKOBOW CBSI3U.

[0059] B kavectBe gpyroro npumepa, B nateHTHon nybnukaymm CLUA Ne 2006/0246913
onucaH cnocob ynpaBneHus 3a4ePXKKOW PacnpOCTPaHEHUSI PagMo4vacTOTHbIX CUrHamoB C
NCMNOMb30BaHMEM KOneL, MOA30HblI MOKPLITUS, OTINNYAOLMACA YMEHBLUEHHON pPa3HOCTbIO B

pasnuunax 3afep K pacnpocTpaHeHns ABoNHOro npobera. [ns 3Toro UCnonb3ykoT CNYTHYK Ha
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reoctaymoHapHon opbute 3emnu (GEO), gencTeyomi B Ka4YeCcTBe pagnopenenHon ctaHyum
ANA COeaVHEHNs yaarneHHon MoOuMnbHOW CTaHuum ¢ 6asoBon CTaHumMen B ee ceTtu. [ns
peLeHns nNpobrnemMbl HAMHOTO GONbLUNX 3afePKEK, BBOAUMbIX F€OCTaLMOHAPHbLIM CMYTHUKOM,
oTaencHble obpabaTbiBaomne YCTPOMUCTBA OOCNYXMBAKOT OTAENMbHOE KOMbLUO MOA30HbI
MOKPbLITUS,, UMK 30HY MYTEM CaMOKOHMPUIrypupoBaHusa ANsi Auana3oHa paspeLLEHHbIX 3aepXKek
pacnpocTpaHeHns  3Toro  Konbua/3oHbl. CBA3b  Mexay  MOOMMbHOM  CTaHuven u
reocTaymMoHapHbIM CMYTHUKOM HE MOXET ObiTb ocyLjecTBneHa 6€3 NoMOLMN AOMONHUTENbHbIX
annapaTtHbIX CPeACTB OKOHEYHOro YCTPOWCTBA MOMb30OBaTENs ANS YNpaBneHWUs MOLLHOCTbLIO,

HanpaBrieHHOCTbIO CUrHana un YacToToW.

[0060] Takum obpasom, cyiecTByeT NOTPEOHOCTb B YCOBEPLUEHCTBOBAHHOW CUCTEME

AN CNyTHUKOBOW CBSA3U C NEPEHOCHBIMU NN MOOUMNBHLIMU YCTPOWUCTBAMMU.

PACKPbLITUE CYLLHOCTWN M3OBPETEHNA

[0061] [pepnoxeH npuemonepenaTyMk MHOXECTBEHHOrO A0CTyna And CBA3U C
MOBUNBbHBIMY CTaHLMSMM B Cpeaax ynpaBnsieMblX YCNOBUW, KOTOPbIE MPEBbLILAIOT pacYETHbIE
yCrnoBusi MOBMNBHOW CTaHuuKu, 6e3 Heobxoaumbix Tpelbywmxes Mmogudukaumn mModunbHbIX
cTaHUuuMn, KoTopble MoOryt pabotatb Ha okonosemHou opbute. [lpnemonepesarTymk
MHOMECTBEHHOMO JOCTYNa BbIMNOMHEH C BO3MOXHOCTbIO OCYLLIECTBIIEHNSA CBA3N C MOBUIbHLIMU
cTaHumsimn 6€e3 nNPEeBbIWEHUS pPacyeTHbIX YCNOBUA MOOUMBHOM CTaHUUKM, TakMx Kak
YyBEIIMYEHHOE PpPacCTOSHNE, YBENMWYEHHOE OTHOCUTENBbHOE MNepeMELLEHne wunn apyrue
ycnoeusi, OObIYHO MPUCYTCTBYIOLYME TaMm, rae QYHKUMOHanNbHbIE CPEACTBa HAa3eMHOro

npuemonepejgarvyumka AOJDKHbI BbIMOJTHATBCA Op6I/ITaJ'IbeIM npuemonepesar4mKkom.
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OpbuTanbHbIn - NpyemMonepeaartymk MOXET Cofep)XaTb: aHanmMsaTop [AaHHblX, KOTOpPbIA
BbIMNOMHSAET CUMHTAKCUYECKUA aHanuM3 CTPYKTYPbl AaHHbIX penma; Onok CUHXPOHMU3aLUMK
CUrHaNoB, KOPPEKTUPYIOLMN CUHXPOHM3ALMI0 Ha OCHOBAHUM HaxoXAeHusi Ha opbute ans
COOTBETCTBUS HAa3EMHbIM 3ajepXkam pacnpoCcTpaHeHusi;, npeobpasoBaTenu 4actoTbl, U
nporpaMmmmpyemoe  pagnoobopynoBaHNe, BbINMOMHEHHOE C  BO3MOXHOCTBIO CBA3NM C
OKONMO3EMHON OpBUTbI C WCMOMb30BaAHMEM MPOTOKONA MHOXECTBEHHOrO JOCTYyNa Takum
obpasom, YTO CBSA3b ABNSIETCA COBMECTUMOW CO CBSI3bIO MEXAY HA3eMHOW coToBOW 6as3oBou
CTaHUMEN N Ha3eMHOM MOOWUNBHOW CTaHUMEN WU BbIMMSAUT Kak CBA3b MeXAy HaseMHOM

cotoBoun 6a3oBoOW CTaHUMEN N HA3EMHOW MODMMNBHOW CTaHLUMNEN.

[0062] MpuemonepesaTymk MHOXECTBEHHOIO JOCTYNa MOXET NOAAEPXKNBaATb HA3EMHbIE
MOBUNbHbIE CTAHLMWN, KOTOpbIE SBNAOTCA TpyOkamn cOTOBOM TeneoHnn, cMmapTdoHamu n/mnm
NOAKIMIOYEHHBIMU YCTPONCTBaMK. BNoK CUHXPOHU3aALUUN CUrHamoB MOXET ObiTb BbIMOMHEH C
BO3MOXHOCTbIO KOPPEKTUPOBKM 4acTOTbl CUrHaNoOB, NepeaBaeMbix C OpOuTbl, ANs ydeTa
Ha3eMHbIX JOMNMEePOBCKMX CMELLUEHUA. ANrOpUTM  pacnpeeneHuss CUrHamoB  MOXET
pacnpefensTb MPOMYCKHYID CMOCOBHOCTL nNpuemonepeaarTymka MHOXECTBEHHOro JocTyna
Cpean MHOXECTBA Ha3eMHbIX MOOMMbHbIX CTAHLWUIA, BKMOYaAs HA3eMHYK MOOUMbHYIO CTaHLWIO,
KOTOPOW HasHa4YeHbl MHOXECTBO BPEMEHHbIX CMOTOB, MHOXECTBO HECYLLUX YaCTOT, MHOXECTBO
OpPTOroHanbHbIX  MOAHECYLMX WU MHOXECTBO  KOAOBbIX  MOCMNeA0oBaTeNbHOCTEN.
MpuemonepeaaTymk MHOXECTBEHHOMO AOCTYMNa MOXET CofepKaTb BbIYMCIUTENb PacCTOSHMSA,
KOTOpPbIA ANS  Ka&XKAOW HAaseMHOW MOOUIMbHOM CTaHuMM onpejensieT paccTosiHue OT
npuemMonepeaTymka MHOMXECTBEHHOMO AOCTyNa 4O Ha3eMHOW MOOMMBHOM cTaHumn, n Onok
CUHXPOHU3ALMN CUrHarnoB, KOTOPbLIN OMpefensieT CUHXPOHMU3aUMI0 NepeaaBaeMblX CUrHanos

OTHOCUTENBHO (PPENMOBON CTPYKTYPbI, NpMYeM (PpenmoBas CTPYKTypa COAEPKUT MHOXKECTBO
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CrOTOB, KaXAbl M3 KOTOPbIX WUMEET HYNEBOE WNN HEHYNEBOE CMELLEHUE CUHXPOHMU3ALUM
BPEMEHHOrO cnoTa, obecneumBaroLlee M3MEHSIEMbIE 334EPXKM MpPU Mnepejaye CUrHanos,
Bbl3BaHHbIE PacCTOSHMEM OT MPUEMONEpeaaTymka MHOMXECTBEHHOIO AOCTyna 4O Ha3eMHOW
MOOMMBHOM  CTaHUMKW, W  pacnpejeniTens BXOAHOrO CuUrHana, KOTOpbIM HasHa4vaeT
OTCNEXUBAOLNA BPEMEHHOW CIOT BO (PPENMOBON CTPYKTYPE ANSA OTCMNEXMBaAHUS CUrHana ot
Ha3eMHOW MOOUNBHOM CTaHUMK, MPUYEM OTCNEXNBAIOLMN BPEMEHHOWN CMOT CUMHXPOHU3NPOBAaH
Ha OCHOBaHWM PacCTOsiHUSA OT npuemonepesaTynka MHOXECTBEHHOrO AOCTyna 4O Ha3eMHOW
MOOUMBHOM CTaHUMW, U OTCREXMBAKOLWMIA BPEMEHHOWN CIOT SIBMSIETCS OAHMM M3 MHOXECTBa
BPEMEHHbIX CMOTOB, KOTOPbIE HEMOCTOSIHHO 3a4EePXXMBAKOTCA BO (PPEMMOBOWN CTPYKType Ans
yyeta npuemoriepesatymka MHOXECTBEHHOro JOCTyna, MnoAAEpPXKMBAKOLEro CBsA3b C
MHOECTBOM Ha3eMHbIX MOOUIMbHbIX CTAaHLUWUIA, PacnonOXEHHbIX Ha Pa3nnyHbIX PacCTOSAHUAX OT

npuemonepeatvymka MHOXeCTBEeHHOro gocryna.

[0063] [MpuemonepenatynMKk MHOXECTBEHHOIO AOCTyna MOXET WMEeTb MHOXECTBO
BPEMEHHbIX CITOTOB, HEMOCTOSIHHO 3a4EePXXMBAEMbIX BO (PPEVMOBON CTPYKTYpe Ans yyeTta
NnoaAepKkM CBA3N MpuemonepesaTtymka MHOXECTBEHHOrO 40CTyna C MHOXECTBOM HAa3eMHbIX
MOBUNbHBIX CTaHLUWUA, PACMOMOXKEHHbIX Ha Pas3fU4YHbIX PacCTOSHUAX OT Mpuemonepearyuvka
MHOXECTBEHHOrO JOCTYNa, NyTEM Ha3HAYEHUSA K&XKA0MY N3 MHOXECTBA PasfnyHbIX AUanasoHOoB
PacCTOSHUA KaXKAOM M3 MHOXECTBA rpynn kaHanoB. PasnuuHble gManasoHbl pacCTOsiHUA BCE
BMECTE MOryT OXBaTbiBaTb HAKMOHHYIO AANbHOCTb OT PacCTOSHUA 3€HUTA A0 MWHUMMAarbHOro
pPacCToAHWNS BO3BbLILEHWUS, MNPUYEM pPacCTOSHUEM 3eHUTa SBNAETCS pPacCTOSHUE MeXay
no3vyMen 3eHuTa ChnyTHUKA, COAEepXKallero npuemonepeaarymk MHOXECTBEHHOro jocrtyna u
HaseMHOW MOOUNBHOW CTaHUMENW, WU MWHMManbHbIM PacCTOSHUEM BO3BbILIEHUS SBNAETCA

paccTosiHNe Mexay Mno3uuMen CNyTHUKa, Koraa HasemHass MobunbHas CTaHuvs BXOAWT B
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PaCYETHYIO 30HY MOKPbITUA CNYTHUKA. Kaxkabin U3 pasnnyHbIX 4Mana3oHOB PacCTOAHUA MOXET
oxBarbiBarb NPUMEPHO 34-35 KM C pasHOCTbIO MEXAY PacCTOSHUEM 3€HUTa U MUHMMAarbHbIM
pacctosiHMem Bo3BbllweHna mexgy 210 km n 250 km. PacyeTHaa 30Ha MOKPbITUA CRyTHUKA
MOXET UMeTb (PopMy Kpyra, annunca, NPSMOYrofibHuKa Wunm MOoXeT ObiTb HE3aBUCUMOW OT
aHTEHHbI W/ POPMbI JSlyya aHTEHHbI U MOXET HE ABMNATLCA UX (PYHKLUUEN, HO BO MHOXECTBE

Cny4aeB NpUMEHEHMS OHa NpubnmxaeTcs kK opme Kpyra.

[0064] [lMpuemonepeaatink MHOXECTBEHHOrO A0CTyrna MOXET OblTb BbIMNOMHEH C
BO3MOXHOCTbLIO paboTbl Ha OKONO3eMHON OpOUTE, CKOHPUTYPUPOBAH ANS CBSA3M C HA3EMHbIMU
MOOUMbHBIMWA ~ CTaHUMSIMM U COAEep)KaTb. aHanu3aTop AaHHbIX, KOTOPbIA  BbIMNOMHAET
CUHTaKCUYECKNA aHanmu3 AaHHbIX, NPUHATLIX NpuemMonepesaTtymkoM MHOXECTBEHHOro 40CTyna,
CornacHo PpPerMoBON CTPYKTYpe, npuyeMm QpenmoBas CTPyKTypa OMpeaensieT, Kakue
BPEMEHHbIE CMOTbl PacCnpPeaensaTca TEM WM UHbIM Ha3eMHbIM MOOWUMbHbIM CTaHUUSM;
BbIMUCNUTENDb PACCTOSIHUSA, KOTOPbLIA ONpeaenseT ANS KaXaon HazeMHON MOOUNbHOW CTaHLuu
paccTosHMs OT npuemonepeaarynka MHOXECTBEHHOro AOCTyna A0 Ha3eMHOM MOOUNbHOM
CTaHuun; GNOK Ha3HaAYeHUss KaHanoB, KOTOPbIN Ha3HaA4YaeT MHOXECTBO Ha3eMHbIX MOOMMbHbIX
CTaHUUA MHOXECTBY rpynn KaHanos, MpUYeM rpynna KaHanoB MMEET HA3EeMHYI 4acToTy W
opbutanbHoe cMmeLleHne 4acToTbl; OMNOK CUHXPOHU3AUMW CUrHanoB, KOTOPbIA onpeaenser
CUHXPOHM3AUMNIO NEepPeAaBaeMblX CUTHANOB OTHOCUTENBHO (PENMOBON  CTPYKTYPbl, W
MOAYINATOP CUrHanoB, KOTOPbIN MOAYIIMPYET CUrHanbl ANsi COOTBETCTBMS HA3EMHON MOBUMBHON
CTaHUUM Ha Ha3eMHOW 4acTtoTe C opbuTanbHbIM CMELEHNEM YacTOTbl, NpU4eM opbutanbHoe
CMELLUEHNne 4acToTbl MO MEHbLUEW Mepe TMPUMEPHO COOTBETCTBYET  OXUAAEMOMY
AOMNNEPOBCKOMY CMELLEHUIO CUTHANoB, MNEpPefaBaeMbiX HA3EMHOW MOOMMBHOW CTaHUWEWN,

BblI3BAHHOMY OTHOCUTEINbHbIM NepemMeLleHnemM npunemMmonepeardymka MHOXeCTBeHHOro 4ocrtyna
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N Ha3eMHOM MOBUMBbHOW CTaHUMM, TaK YTO HasemMHasi MobunbHas CTaHUUS NMPUHMMAET CUrHarn
Ha HasemHon 4actoTe. MHOXEeCTBO rpynn KaHaroB MOFyT pacnpefensTbCsl Ha OCHOBaHUM
OTHOCUTENBHbBIX MO3UUMA  CMYTHUKA, COAEPXKaLLero npuemMonepeaaTynk MHOXECTBEHHOrO
4OCTyna, WU Has3seMHOW MOOUMbHOW CTaHuun, npudem opbutanbHOe CMELEHMEe 4acToThbl

n3MeHsieTcs ¢ HebOoMbLUMMM NPUPALLEHUSIMU, TaKUMW Kak npupalleHns 5 kIy.

[0065] CornacHo KOHKpeTHOMY  BapuaHTy peanusaymm 0GasoBas  cTaHUus
MHOXECTBEHHOrO JOCTyna ¢ 0gHUM munu 6onee npuemonepesarynkamMmu NogaepKMBaeT CBs3b C
MHOXECTBOM Ha3eMHbIX MOOWMbHbIX CTaHUMW, Npu4eM HasemHas MobunbHas CcTaHuus
BbINOMNMHEHA C BO3MOXXHOCTbIO OXMaaHus cBA3n 6a30BOM CTaHLMM C Ha3eMHOW coToBOW 6a3oBom
CTaHUuMen, KkoTopas HaxogwuTCs B Mpejenax OrpaHWYEHHOro pPacCTOSHUS OT Ha3eMHOW
MOBMMBbHOW  CTaHUMM W/WUNM nNepemMeLlaeTcs CoO CKOPOCTbIO, KOTOpas MeEHbLUe, YeMm
OrpaHu4yeHHas CKOPOCTb, OTHOCUTENbHO Ha3eMHOM MOOMMBHOW CTaHuun. BasoBas crtaHums
MHOXECTBEHHOrO  AOCTYNna COAEPXUT. aHanM3aTtop  [AaHHbIX, KOTOPbIA  BbIMOMHSAET
CMHTaKCUYEeCKMA aHanu3 AaHHbIX, NPUHATbIX 6a30BOW CTaHUMEN MHOXECTBEHHOro 4OCTyna,
cornacHo hpenmoBOr CTPYKTYpe, npudem dpenmoBas CTPYKTypa oOnpejensier, Kakuve
BPEMEHHbIE CMOTbl PacnpefensitoTCs TOM UMM MHOM M3 MHOXECTBa Ha3eMHbIX MOOMMbHbIX
CTaHUuun, npu 3Tom ppernmoBas CTPYKTypa COAEPXKUT MHOXKECTBO CMOTOB, KaXKAbIA U3 KOTOPbIX
UMEET HyneBOe WM HEHYNEBOE CMELLEHME CUHXPOHU3aLMN BPEMEHHOrO CroTa, KOTopoe
obecneunBaeT U3MEHSIEMbIE 3a4EPXKKN NPU NEpeade CUrHanoB, Bbi3BaHHbIE PAcCTOSHUEM OT
0a30BON CTaHUMM MHOXECTBEHHOro A0CTyna A0 MHOXECTBA Ha3€MHbIX MOBUMBHbLIX CTaHUUIA;
BnoK CMHXPOHM3aLUMM CUIHaNoB, KOTOPbLIN ONpeAensieT PEerynMpoBKy CUrHaNoB CUHXPOHM3aLUM
OTHOCUTENBHO DPEMMOBON CTPYKTYPbI ANS CUrHana, nepesaBaemMoro K HaseMHoOW MOOUMNBHOM

CTaHUMM, Ha OCHOBaHUM PaCCTOSIHUS Mexay 6a30BOW CTaHUMEN MHOMXECTBEHHOrO LOCTyna u
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Ha3eMHOW MOBUNBLHON CTaHUMEN, NPUYEM pacCcTosaHneE mexay 6a30BoKM CTaHUMEN 1 MOBUMBHON
CTaHUMEN MPEBbLILLAET OrPaHNYEHHOE PacCTOsTHUE; U NMporpaMmmMmpyemMoe pagnoobopygoBaHune,
BbIMONTHEHHOE C BO3MOXHOCTBIO OCYLUECTBIEHMSI CBA3M Mexay 0asoBoM  CTaHUWeEN
MHOXXECTBEHHOrO A0CTyNna WU Ha3eMHOW MOOUNBHOW CTaHUMEN C MCMONb3OBaHMEM MPOTOKONa
MHOXECTBEHHOrO AOCTYNa N C YYETOM PErYSIMPOBKM CUMHAMNOB CUHXPOHU3ALMK, TaK YTO CBSA3b
SIBMSAETCS COBMECTUMOM CO CBSA3bID MEXAY Ha3seMHOW COTOBOM 6a3oBOW CTaHUMEN N HA3EMHON
MOOUMNBHOM CTaHUWEN UNK BbIFMSIAUT Kak CBS3b MEXAY HaseMHOM coToBoM 6a3oBON CTaHUMEN U
Ha3eMHON MOOMNBHOW CTaHUMEN, HECMOTPS Ha TO, YTO paccTosiHue mexay 6asoBon CTaHuuen

n MOBMNBHOW CTaHLUMEN NpeBbILLAET OrpaHNYEHHOE PacCTOSIHNE.

[0066] BbasoBas CTaHUMS MHOXECTBEHHOro AocTyna MOXeT ObiTb BbINOMHEHA C
BO3MOXHOCTbIO CBSi3W C MHOXECTBOM Ha3eMHbIX MOOWMbHbIX CTaHUWUM, MPUYEM MHOXECTBO
Ha3eMHbIX MOBUIbHbLIX CTaHUUW BKNOYaeT TPYOKM COTOBbIX TENedOHOB, CMapT(OHbI W/Mnn
NnoAKntoYeHHble ycTporcTea. OrpaHnyeHHOe pacCTosiHUE MOXET COCTaBnATb npumMepHo 100 km,
120 KM NN HEKOTOPOE ApPYroe pPaccTosiHMe C paccTosHueM mexagy 0asoBoM CTaHuMen u
MOOUMBHOM  CTaHUWen, NpeBbllaloWwmMMm 3TO  OrpaHUYeHHoe  paccTtosHue. [poTokon
MHOMXECTBEHHOroO JOoCTyna MOXeT ObiTb OAHUM M3 npoTokona Ha ocHose CDMA, npoTokona
crangapta LTE, npotokona GSM, npotokona Ha ocHoBe OFDMA, npoTokona Ha OCHOBe
FDMA, npotokona Ha ocHoBe TDMA, npotokona EGPRS wnu npotokona EDGE. Basosas
CTaHUMsi MHOXECTBEHHOro goctyna MoxeT ObiTb opbutanbHon 6a30BON CTaHUMEW, KOTOpas
npegHasHavyeHa gns paboTbl Ha OKONMO3EMHOW OpbuTe, MPMYEM OrpaHUYEHHOEe pPacCTOsHME
coctaBnsaeT 120 kM, uU pacctosiHus mexgy 6asoBOM CTaHUMEW U HA3EMHbIMU MOOUMNbHLIMM
CTaHUUAMUN U3 MHOXECTBA Ha3eMHbIX MOBUIbHbLIX CTaHUMA COCTaBNSAT OT npumepHo 500 km

4o npumepHo 750 km. CornacHo euwje ogHOMy BapuaHTy peanusayum 6a3oBOW CTaHumen
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MHOXECTBEHHOrO AocTyna siBnsietcs 6asoBasi CTaHuMs, AEUCTBYIOLWAs B 3eMHOW atmocdepe,
BKMIOYasa CTaHUMW, yCTaHaBNMBaEMbIE Ha O4HOM UNK B 04HOM unn 6onee u3 camoneTa, bIrJ1A
Wwvnun BO3AYLLIHOMO Wapa, Npuyem orpaHnYeHHoe paccrosHme coctasnseTt 120 KunomeTpos, u

pacctosiHne mexay 6a3oBon cTaHunen n MobunbHoOM CTaHuyuen npesbiwaeT 120 KUNOMETPOB.

[0067] BbasoBas cTaHUMA MHOXECTBEHHOrO AOCTyna MOXET COAepXaTb anropuTm
pacnpeaeneHns CUrHanoB ANS pacrnpefeneHus nponyckHOM crnocoOHOCTN 6asoBOW CTaHLUuUK
MHOECTBEHHOrO AO0CTyna Cpean MHOXECTBA Ha3eMHbIX MOOWMbHbLIX CTaHUWA, BKIOYas
Ha3eMHyl0 MOOWUIMbHYIO CTaHUMIO, PacCpPefoOTOYEHHOW MO MHOXECTBY BPEMEHHbIX CrOTOB,
MHOXECTBY HECYLUMX YacTOT, MHOXECTBY OPTOrOHarbHbIX MOAHECYLUMX W/MWNN MHOXECTBY
KOAOBbIX nocreaoBarenbHocTen. [lporpammupyemoe paauoobopyaoBaHme MOXeET ObiTb
BbINOMHEHO C BO3MOXHOCTbIO OTCMEXMBAHUSA CUrHana OT HA3eMHOW MOBUNBHOW CTaHuun C
NCMNONMb30BaHMEM MPOTOKONA MHOXECTBEHHOrO AOCTYNa U MOXET CofepaTb: BblMUCIUTEMb
pPacCcTOsHMSA, KOTOPLIA OnNpeaenseT ANs KaKAoW HAa3eMHOW MOOUMBHOW CTaHLMM U3 MHOXECTBA
Ha3eMHbIX MOOUMbHbLIX CTaHUUN ee paccTosiHue mexay 6asoBon craHumen n mMoburbHOW
cTaHumen ot 6a30BON CTaHUMN MHOXECTBEHHOrO A0CTyna 4O HAa3eMHOW MOBUMBLHOW CTaHUWK;
NMPUEMHbIN BnOK CUHXPOHMU3aLUUWN, KOTOPbIA ONpefensieT CUHXPOHU3aLUI0 MPUHUMAEMbIX
CUrHanoB OT Ha3eMHOW MOOUNMBbHOW CTaHUMM OTHOCUTENBHO PENMOBON CTPYKTYpPbl Ha
OCHOBaHUM PacCToaAHua mexay 6as3oBoM CTaHUMENW M Ha3eMHOW MOOUMbHOW CTaHUMEN; U
pacnpeaennTtenb BXOAHOMO CUrHana, KOTOPbIA HasHa4yaeT OTCMNEXUBAOLWMA BPEMEHHOW CrioT
BO hPEMMOBON CTPYKTYpE ANS1 OTCMEXUBAHUS CUrHana OT Ha3eMHOW MOOUNMBbHOW CTaHUumu,
NpuUYeM OTCNEXUBAIOWMN BPEMEHHOM CMOT CUHXPOHU3MPOBaAH Ha OCHOBAHMU PaCCTOSIHUS
mMexay 6a30BON CTaHUMEN U HA3EMHOW MOOWMBHOW CTaHUMERN, N OTCREXNBAIOLLMA BPEMEHHOM

CnoT 4BnAaeTcd O4HUMM N3 MHOXeCTBa BPEeMeHHbIX CnoTOB, KOTOpble HEeNOCTOAHHO
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3a4EPXKUBAIOTCA BO (DPEVMOBON CTPYKTYpe Ansi ydeTta 6a30BOW CTaHUUM MHOMECTBEHHOMO
AOCTyna, NOAAEPXKMNBAIOLLEN CBA3b C MHOMXECTBOM HA3€MHbIX MOOWIbHBIX CTAHLMW, UMEIOLNX

MHOXECTBO paccTosiHUM mexay 6a30Boun CTaHUnen n MoBUNbHOM CTaHUMEN.

[0068] MHOXeCTBO BpPEMEHHbIX CMOTOB MOrYT HEMNOCTOAHHO 3ajepXuBaTbCs BO
PPENMOBON CTPYKTYPE ANSA y4eTa MHOXECTBA HAa3EMHbIX MOOUMbHBIX CTaHUWMW, UMEKLMX
MHOXECTBO PacCTOAHUN Mexay 6a30Bon CTaHUNEN U MOBUNbHON CTaHLUMEN, NYTEM Ha3HAYEeHUS
KaXXaoro M3 MHOXECTBa pasfnyHbiX AWanasoHOB pPacCTOsSHUA Mexay 6asoBOW CTaHUMEn u
MOOUMBHOM  CTaHUMEN KaxKaoW U3 MHOXeCcTBa rpynn  kaHanos. basosasa craHyus
MHOXECTBEHHOro  JocTyna MoxeT ObiTb opbuTtanbHon ©6as3oBonM CTaHuvewn, KoTtopas
npegHasHavyeHa ans paboTbl Ha OKOMO3EMHOW OpbuTe, MPUYEM MHOXECTBO pPasfnuYHbIX
ANanasoHoB paccTosHMi Mexay 06asoBon CTaHumen M MOOMMbHOW CTaHuMen BCe BMeECTe
OXBaTbIBAOT HAKIMOHHYIO AAnNbHOCTb OT PACCTOSIHUS 3€HUTa A0 MUHUMArNbHOrO PacCTOSIHUS
BO3BbILLEHNS, MPUYEM PACCTOSTHUEM 3E€HUTa SIBMSIETCS PACCTOSHUE MEXAY MO3MLMEN 3eHuTa
CNyTHMKA, cogepxawjero 6a3oByl0 CTaHUMIO MHOXECTBEHHOro AOCTyna, OTHOCUTENbHO
HaseMHOM MOOWUMNBHOWM CTaHUMM, U MNpU 3TOM MUHMManbHbIM PacCTOSHWEM BO3BbILLEHUS
AIBMNAETCA pacCTOosHME MeXAy NOo3uuMen CnyTHMKA, Korga HasemMHas MobunbHas cTtaHuus

BXOAWT B PACYHETHYIO 30HY NOKPbLITUSA CMYTHUKA.

[0069] Kaxablil U3 pasnuYHbIX LUANasOHOB PacCTOSHUMW Mexay 6asoBon CTaHUMEN n

MOOUMBHOM CTaHUMEN MOXET OxBaTtbiBaTb NpuMepHO 34-35 KM C pasHOCTBIO  Mexay

pPacCcTosiHUEM 3€HUTA N MUHUMarbHbIM PacCTOSAHNEM BO3BbILLEHNS Mexay 210 kKM 1 250 km.
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[0070] PacueTHas 30Ha MNOKPbITUA CNyTHMKA MOXET MMETb hopMy Kpyra, annuvnca,
NPSIMOYrOfbHUKA U T.M. U MOXET ObITb HE3ABMCUMOW OT aHTEHHbI U/UNN POPMbI NyYa aHTEHHbI

N MOXET He SIBNSATLCS UX PYHKLMNEN.

[0071] CornacHo HekoTOpbIM  BapuaHTam peanusauymm 0GasoBas  cTaHUus
MHOXECTBEHHOrO AOCTYNa, UMEeLWas OAuH nnn 6onee npuemMmonepesarymkos, NoAAEPKMBAET
CBSI3b C MHOXECTBOM Ha3eMHbIX MOOWMbHBIX CTaHUWUW, BbINOMHEHHLIX C BO3MOXHOCTbIO
oxmgaHns cBasn 6asoBOM CTaHUMM C HasemHom cotoBon 6asoBon CTaHUMEN, KoTopas
HaxoAuTCa B Npejenax orpaHUYeHHOro pPacCTosiHUA OT HA3eMHOW MOOWMBbHOW CTaHuun u/vnu
nepemeLLaeTcs CO CKOPOCTbIO, KOTOPas MEHbLUE, YEM OrpaHUYEHHas CKOPOCTb, OTHOCUTENBHO
HaseMHOM MOOMNbHOW CTaHuuMK. basoBas CTaHUMsi MHOXECTBEHHOro [OCTyna COAEPXKUT:
aHanu3aTop [AaHHbIX, KOTOPbIW BbINOMHAET CUHTAKCUYECKUA aHanm3 AaHHbIX, MNPUHATbLIX
0a3oBOM CTaHUMEN MHOXECTBEHHOrO  AO0CTyna, CornacHo (pPenMmMoOBOM  CTPYKTYPE,
onpeaensowen, Kakme BPEMEHHble CROTbl Pacnpeiensitotcs TOM MMM UMHOW U3 MHOXECTBA
Ha3eMHbIX MOOWMbHbLIX CTaHLUWUA, U COrMacHO MPOTOKOMNY MHOMXECTBEHHOrO AOCTYMa, COrnacHo
KOTOPOMY HasemHasi MOOMMbHasa CTaHUMUs OXKMAAET NpUema CUrHanoB Ha yKasaHHOW 4YacToTe U
nepejayn CurHanoB Ha YKa3aHHOW 4acToTe; BbIMUCNUTENb AOMMEPOBCKOrO CMELLEHMS,
onpeaensowmMi NS KaK4OW HaseMHOW MOOWUMBHOM CTaHUMM U3 MHOXEeCTBa Ha3eMHbIX
MOBUMbHBIX CTAHLUIN ee AOMNEPOBCKOE CMELLEHNE, BbI3BAHHOE CKOPOCTbIO €€ MepeMeLLeHUs
OTHOCUTENBHO ©0a30BOW CTaHUMM MHOXECTBEHHOrO AO0CTyna; OnOK HasHayYeHus kaHana,
KOTOPbIA Ha3Ha4aeT KaAY M3 MHOXECTBA Ha3eMHbIX MOBUNbHbIX CTaHUMA rpynnamM KaHanos
B MHOXECTBE Fpynn KaHanoB, KaXgas M3 KOTOPbIX MMEET Ha3eMHYI0 4acToTy U AOMNNEpPOBCKOe
CMeLLeHNe 4YacToTbl; MOAYNATOP CUrHana, MOAYNUPYIOLLMIA CUrHanbl AN HA3EMHON MOOUNBbHON

CTaHUUM Ha 4YacToTe Ha3eMHOM CTaHUMU C LOMNNEPOBCKUM CMELLEHMEM YacTOTbl, KOTOPOE Mo
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MEHbLLUEN MEepe MPUMEPHO COOTBETCTBYET OXMAAEMOMY AOMNIEPOBCKOMY CMELLEHUIO B
curHanax, nepeaaBaemMblX Ha3EMHOM MOOWUMNBHOW CTaHUWW, BbI3BAHHOMY OTHOCUTENbHbLIM
nepemeLyeHnem 6a30BOM CTAHUUN MHOXXECTBEHHOTO AOCTYNa U HAa3eMHOM MOBUITbHON CTaHLmu,
Tak 4YTO HasemMHas MoOOWMbHas CTaHUWsi MPUHMMAaET CUrHanm Ha Has3eMHOW 4acToTe; M
nporpaMmmmpyemoe paanoobopyoBaHne, BbIMONTHEHHOE C BO3MOXHOCTbIO Mpuema CBS3M OT
Ha3eMHOW MOBMWMBLHOW CTaHUMK C UCMONb30OBaHMEM MPOTOKOMA MHOMXECTBEHHOrO 40CTyna U ¢
Yy4ETOM JOMNEepPOBCKOro CMELLEHMST YacTOTbl Ha3eMHOW MOOMMBHOW CTaHUMK, Tak 4TO CBS3b
SIBMSAETCS COBMECTUMOMN CO CBSA3bI0 MEXAY HaseMHOW COTOBOM 6a3oBOW CTaHUMEN N HA3EMHOWN
MOOUNBHOM CTaHUWEN UK BbIrMSAUT Kak CBSA3b MEXAY HaseMHOM CoToBoM 6a3oBON CTaHLUMEN U
Ha3eMHOM MOOWUNBHOW CTaHUMen, HEeCMOTPS Ha TO, YTO CKOPOCTb HAa3eMHOW MOOMNbHOWM
CTaHumMm OTHOCUTENbHO 6as3oBOM  CTaHUMM  MHOXECTBEHHOro AOCTyna  npeBblaeT

OrpaHNYEHHYH CKOPOCTb.

[0072] CkopocCTb HaseMHOW MOOWMBbHOW CTaHUUM OTHOCUTENbHO ©6as3oBOW CTaHUUM
MHOXECTBEHHOrO AocTyna MOXeT OblTb pe3ynbTaTtoM HaxoxaeHuss 06as3oBOM  CTaHUuK
MHOXECTBEHHOro AocTyna Ha opbute 3emnu, n npuyem LONNEpPOBCKOE CMELLEHUE YacToTbl

MOXET U3MEHATLCS C npupalieHnamm no 5 ki,

[0073] BbasoBas cCTaHUMA MHOXECTBEHHOrO AOCTyna MOXET COoAepXaTb anropuTm
pacnpeaeneHnsa curHana Ans pacrnpegeneHus nponyckHOM CnocoBHocTM 6a3oBOM CTaHLUMK
MHOXECTBEHHOIO AO0CTyna Cpean MHOXECTBA Has3eMHbIX MODOUMbHbIX CTaHUWWA, BKMAOYas
Ha3eMHYI0 MOOWIbHYIO CTaHUMIO, PacCpefoTOMEHHOW MO MHOMXECTBY BPEMEHHbIX CrOTOB,
MHOMXECTBY HECYLYMX YacTOT, MHOXECTBY OPTOrOHasnbHbIX MOAHECYLUMX W/WNN MHOXECTBY

KOA,0BbIX MOCMNEeA0BaTENbHOCTEN.
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[0074] basoBasa cTaHUMs MHOXECTBEHHOIO AOCTyNa MOXeT obecneumBaTb ANS KaXKaon
M3 MHOXEeCTBa rpynn KaHanoB NojkaHan BOCXOASALIEro kaHana u noakaHan HUCXOASALLEro
KaHara coO CMEXHbIM CNEKTPOM ANs MOAKaHAaNoOB BOCXOASLLEro KaHana n CMEXHbIM CreKTpoM
ANA NOoAKaHanoB HUCXOoAALWEero kaHana. [pynnbl kaHanoB MOryT ObiTb Ha3Ha4YeHbl Takum
obpasom, YTO CMEXHbIE rpynMbl KAHANOB HA3HaYalTCHA CMEXHbBIM OMMEPOBCKMM CMELLEHNSM

YacToThbl.

[0075] CornacHo KOHKpeTHOMY BapuaHTy peanusauymm 0GasoBas  cTaHuus
MHOXECTBEHHOrOo goctyna wumeeTr oauH wunu 6onee npuemonepeaaTymkoB, KOTOpble
OCYLLIECTBNAIOT CBA3b C MHOXECTBOM Ha3eMHbIX MOOWMbHbLIX CTaHUWMW, MpUYEeM HasemHas
MOBuNbHAs CTaHUMSA BbINOMHEHA C BO3MOXHOCTbIO OXMAAHWUA CBSA3M 6asoBOM CTaHUMU C
HazemMHOW cOTOBOW 6a30BOM CTaHUMEWN, KOTOpas HaxoAUTCA B Mpegenax OrpaHU4YeHHoro
pPaccTosHUS OT HA3eMHOW MOOUNBbHOW CTaHUMM U/UNu nepemMeLLaeTcs Co CKOPOCTbIO, KOTopas
MEHbLUE, YeM OrpaHuvYeHHasi CKOPOCTb, OTHOCUTENbHO Ha3eMHOW MOOUNBHOM CTaHUwuW, npwu
aTom 6asoBas CTaHUMA MHOXECTBEHHOro LOCTyna MOXET cojepaTb. aHanm3aTop AaHHbIX,
KOTOPbIA BbIMNOMHSIET CUHTAKCMYECKUM aHanu3 JaHHblX, NPUHATBIX 0as3oBOW  CTaHUMEN
MHOXECTBEHHOro A0CTyna, cornacHo hpenMoBON CTPYKTYpe, npuyemM penmoBas CTPyKTypa
onpenensieT, Kakue BPEMEHHbIE CNOTbl PacnpejensatoTca TOW UMM UMHOW M3 MHOXECTBa
Ha3eMHbIX MOOWIMbHBIX CTaHUWW, Npyu 3TOM (PPENMOBas CTPYKTypa COAEPMKUT MHOXECTBO
CNOTOB, KaAbIA U3 KOTOPbIX WUMEET HYNeBOE WM HEHYNEeBOE CMELLEHWE CUHXPOHM3auun
BPEMEHHOrO CrioTa, Kotopoe obecneumBaeT N3MEHSEMbIE 334EPXKKN NPU nepejaye CUrHanos,
Bbl3BaHHblE paccTosiHuem oT 6as30BOW CTaHUMM MHOXECTBEHHOro AO0CTyna A0 MHOXecTBa

Ha3eMHbIX MOOUMBHbIX CTaHL[I/IIZ, N TakKKe cornacHO NpPOTOKONYy MHOXEeCTBEHHOro AocCtyna,
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COrnacHoO KOTOPOMY HaseMHasi MOBUMbHas CTaHUWsi NEPEAAET N OXUAAET NPMEMAa CUTHANOB Ha
yKa3aHHOW 4acToTe, nepeaaeT CurHanbl Ha Ha3eMHOW 4acToTe€ W MPUHMMAaEeT curHanbl C
AONINEPOBCKMM  CMELLEHMEM 4YacTOTbl, W MNPUYEM MPOTOKON MHOXECTBEHHOrO AOCTyna
yKasblBaeT rpynnbl KAaHaNOB B MHOXECTBE Ipynn KaHanoB, MPUYEM Kakgas rpynna kaHanos
UMEET HAa3Ha4YEeHHY0 HAa3EeMHYK 4YacTOTy W HasHa4YeHHbI BPEMEHHOW cnoTt; 6nok
CUHXPOHU3ALMN CUTHAaNoB, KOTOPbIA ONpefensieT PerynvpoBKY CUMHamoB CUHXPOHMU3aLMK
OTHOCUTENBHO (PPENMOBON CTPYKTYPbl ANS CUrHana, nepesaBaemMoro HaseMHOW MOOUMBHOM
CTaHUMn, Ha OCHOBaHMM PacCTOSIHUSA Mexay 6a3oBOW CTaHUMEN MHOXECTBEHHOro LocTyna um
Ha3eMHOW MOBUNBLHOW CTaHUMEN, NPUYEM pacCcTosaHne mexay 6a3oBoun CTaHUnen n MobunbHON
CTaHUMeN nNpeBbIlAeT OrpaHUYEHHOE pacCTosHME, MpU 3TOM KaXKAOW rpynne KaHanos
Ha3HavyalT MNpPeayCMOTPEHHOE pPEerynMpoBaHMe CUHXPOHU3ALMU CUrHaMNoOB, BbIYUCIUTEND
JOMNNEPOBCKOro CMELLEHNs, ONpeaensaiowWmni ANa KaXaon Ha3zeMHOW MOOUNMbHOW CTaHuMn U3
MHOXECTBa Ha3eMHbIX MOOWUNbHbIX CTaHUMA ee JONnepoBCKOe CMELUEHMEe, BbI3BaHHOE
CKOPOCTbIO €€ MnepemMeLLyeHns OTHOCUMTENbHO Ga30BOW CTaHUMM MHOXECTBEHHOrO AOCTYNa,
NpUYeM KakgoW rpynne KaHamoB Ha3Ha4YeHO NpPefyCMOTPEHHOE [OMMEPOBCKOE CMELLEHME
4acToThbl, AWHAMUYECKUA pacnpeaenuTenb KaHanoB, KOTOPbIA pacnpefensieT KaKaylo Wu3
MHOXeCTBa Ha3eMHbIX MOBUMNbHbBIX CTAHLUUIN NPEeaYCMOTPEHHOW Fpynne KaHanoB B MHOXECTBE
rpPynn KaHanoB Ha OCHOBaHWUM €€ NPEeLYCMOTPEHHOrO PErynMpoBaHUS CUHXPOHU3aUUN CUrHaroB
N ee NpenyCMOTPEHHOro AOMMEPOBCKOrO CMELLEHUS YacTOThbl, NMPUYEM KONMUYECTBO KaHanoB B
NPeAYCMOTPEHHOW Tpynne KaHamnoB COOTBETCTBYET KOMMYECTBY MHOXECTBA HAa3EMHbIX
MOOUMbHBIX CTaHUWUA, KOTOPblE WMMEKT WUNN oxuaaemo OyayT MMETb NPEAYCMOTPEHHOE
PErynMpoBaHne CUHXPOHM3aUUM CUrHanoB M NPEAYCMOTPEHHOE AOMNMNEPOBCKOE CMELLEHME
4acTOTbl; MOAYNATOP CUrHaNoB, KOTOPbIA MOAYIMPYET CUrHanbl ANS HAa3eMHOW MOOUNbHOWN

CTaHUUM Ha Ha3eMHOW YacToTe C 4OMNNEPOBCKAM CMELLEHMEM YaCTOThbl, NPUYEM [OMNNEPOBCKOe
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CMELLEHMEe 4acTOTbl MO MEHbLUEW Mepe MNPUMEPHO COOTBETCTBYET  OXWUAAEMOMY
AOMNNEPOBCKOMY CMELLEHUIO B CUrHanax, nepegaBaeMbliX Ha3seMHOW MOOUMBHOW CTaHuuw,
BbI3bIBAEMOMY NepemeLleHemMm 6a3oBOM CTaHUUM MHOXECTBEHHOrO AOCTyna OTHOCUTENbHO
Ha3eMHOW MOBMMBHOW CTaHUMK, TaK YTO HasemMHasi MOOunbHas CTaHUUsSt NMPUHMMAaET CUrHan Ha
Ha3semMHOM 4actoTe; W  NporpaMMuUpyemMoe  pagmoobopyaoBaHWe,  BbINMOMHEHHOE C
BO3MOXHOCTLIO npuema cCBs3M Mexay 06a30BOM CTaHUMEW MHOXECTBEHHOrO AOCTyna Wu
HazeMHON MOBMNBHOM CTaHUMEN C UCMONMb30BAHNEM MPOTOKOMA MHOXECTBEHHOMO 4OCTYNa U C
y4ETOM JOMNEepPOBCKOro CMELLEHMST YacTOTbl Ha3eMHONW MOBUMBHOW CTaHUMK, Tak 4TO CBS3b
SIBMSAETCS COBMECTUMOMN CO CBA3bID MEXAY HaseMHOW COTOBOM 6a3soBOW CTaHUMEN N HA3EMHOWN
MOBUNBbHOM CTaHUMEN UNK BbIrMSANT Kak CBA3b MEXAY HAa3eMHOW COTOBOW 6a30BOW CTaHLUMEN K
Ha3eMHON MOBUIbHOM CTaHLUMEN, HECMOTPS Ha TO, YTO PacCcTosiHue mexay 6a3oBon CTaHUmnen
N MOOWUNBHOW CTaHUMEW NPEBbILAET OrpaHMYEHHOE PacCTOSHME, U HECMOTPS Ha TO, 4TO
CKOPOCTb Ha3eMHOW MOOUMNBHOW CTaHLMM OTHOCUTENbHO 6a30BOW CTaHUMN MHOXECTBEHHOrO

AOCTYNa NPeBbILLAeT OrPaHNYEHHYO CKOPOCTb.

[0076] OnucaHHOe HWwKe OCYLWECTBNEHME HACTOALWEro W300peTeHnss BMEeCTe C

conpoBoAUTENbHbBIMA  YepTexXamMu obecneunBaeT Hauvnydwee noHMMaHue npuHuuna wu

NPenMyLLEeCTB HacTOSALLEro n3obpeTeHus.

KPATKOE OMUCAHWE YEPTEXEW

[0077] PaannuHble BapmnaHThbl peanm3aumm B COOTBETCTBMM C HACTOSILLUM U300pETEHMEM

ONUCaHbI HYDKE CO CChINKOW Ha conpoBoguUTENbHbIE YEPTEXN, Ha KOTOPbIX:
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[0078] Ha ©UI. 1 unsobpakeHa cuTyauusi, B KOTOPOM MOXKET OblTb WMCMONbL30OBAHO

HacTosiLlee n3obpeTeHune;

[0079] Ha ©Ul. 2 nsobpakeHbl AOMNOMHUTENBHbIE NMPUMEPBLI CUTYaLUMM, NOKasaHHOW Ha

PUr. 1;

[0080] Ha ®UI. 3 unsobpaxeH npumep OCHOBAHHOrO Ha penme npoTOKONa,
NCNonb3yemoro npu cesaAsn mexzgy 6asoBon npuemonepegarolen craHumen n mMobunbHOW

cTaHymen;

[0081] Ha ®UI. 4 wusobpaxkeH npumep BNUSHUA 3a4epPXKM pPacnpoCTpaHeHus W
NCNOMb30BaHUSA OMEPEXEHUA CUHXPOHU3aUUW, KOrAa WCMOMb3YKT MPOTOKON C BPEMEHHbIM

pasaeneHvemM KaHarnos;

[0082] Ha O®UI. 5 wnsobpakeH npumep WUCMNONb3OBaHUA crnocoba yBenMYeHHON

AanbHOCTU ANA NPOTOKONa C BpeMeHHbIM pasgeneHnemM KaHanos,

[0083] Ha ®UI. 6 wusobpakeH nNpuMep WUCNOMb30BaHUA CNoOCOBOB YBENMUYEHHON
AanbHOCTU U OMEPEXEHUs CUHXPOHM3aUMM ANsi MPOTOKONa C BPEMEHHbIM pasieneHnem

KaHarnos.;

[0084] Ha Ul 7 wnsobpakeH npumep MHOXeCcTBa MOOUNbHbIX CTaHuun MS Ha
pasnnyHbIX paccTosHuAx oT 6asoBon npuemonepegawowen craHuymm BTS, rae ykasaHHble

pPaccTosHUS onpeaeneHbl No MeHbLUE Mepe NpUbNN3UTensLHO;
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[0085] Ha ®UI. 8 wunsobpadkeHO, kak pasnUYHbIM MOBUNbHLIM CTaHuuam MS,
pacronOXeHHbIM Ha pPasfnYHbIX pPacCTOAHUAX, Kak nokasaHo Ha PUI. 7, HasHavaloT
BPEMEHHbIE CMOTbl HA OCHOBAHWM UX OMPEAENEHHbIX PaccToaHUM Ans obecneyeHus CBA3U

crnocobom CopTUPOBAHHOW YBEMNYEHHOM ,anNbHOCTY;

[0086] Ha ®UI. 9 wusobpakeHa 30Ha MOKPbITUS ANS  KOnbLeBOro cnocoba ¢

ncnonb3oBaHmMem CmMmeLleHnAa CUHXPOHU3aLlunu,

[0087] Ha ®UI. 10 nsobpaxkeHo, Kak KOPPEKTUPYIOT CUHXPOHU3ALUIO AN KOMbLEBOro

cnocoba;

[0088] Ha ®UI". 11 n3obpaxkeH nNpumep 30Hbl MNOKPLITUSA CMYTHUKA N pe3ynbTupytome

AManasoHbl PacCTOSHUIA B Npeaenax 3TON 30Hbl NOKPLITUA CMYTHUKA;

[0089] Ha ®UI. 12 nsobpakeH npumep TOro, Kak pasnunyHbiM MOOUMbHBIM CTaHUMSM
MOryT HasHayaTb pPasfnMyHble BPEMEHHblE CrOTbl HA OCHOBaHMM WX  HAa3eMHOro
MECTOMOMOXEHNS ANs OCYLEeCTBNEHUA KOomnbUeBOro cnocoba u cnocoba CoOpTUPOBAHHOM

YBEMNYEHHOW AANbHOCTN CBSA3W C UCMONb3oBaHuem npoTtokona TDMA;

[0090] Ha ®PUI. 13 unsobpakeHo, Kak pasnuyHbiM MOOWMBbHLIM CTaHUMsIM MOTYT
HasHayaTb pasnUyHble HeCcylMe YacTOoTbl Ha OCHOBAaHUM pPAaCCTOSIHUA WX Ha3eMHbIX
MECTOMOMOXEHNIN, TaK YTO KONMbLUEBOW CNOCOO MOXET WCMONb30BaTbCA C MNEpPEMEHHbIMU

KOnbLUEeBbIMW AMaMeTpaMn ANna pasnnyHbiX HECYLLMX YacToT,
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[0091] Ha OUIl. 14 unsobpaxeHa 30HA MOKPLITUSA CMYTHMKA, KOTOpas MOXET ObiTb

pasgeneHa Ha NofioCbl 40NNepPOBCKOro CMeLLeHN4A;

[0092] Ha ©UI'. 15 nsobpaxeHa Gnok-cxema npouecca U3MEPEHUsT AN onpeseneHns

NcCeBAOpPacCTOSAHUA U AONNIEPOBCKOro CMELLEHUS CUrHanos oT MOBUnNbHoON ctaHumm MS;

[0093] Ha ®UT". 16 n3obparkeHo, Kak 30Ha MOKPbLITUS CNYTHUKA MOXET ObiTb pasgeneHa
Ha KonbLa AanbHOCTEW, MOMOChbI AOMNIEPOBCKOr0 CMELEHUSs W OJHOBPEMEHHO Ha Konbua

AanbHOCTEN N NOMNOChI A0NnepoBCKOro CMeLleHnd,

[0094] Ha OUI. 17 wun3obpaxkeHbl NpUMEPbl COT Koney AanbHocTen/nonoc

AOoNNepoBCKOro CMeLleHna B 30He NOKPbITUA CNYTHUKA,

[0095] Ha ®UI. 18 mn3obpakeH npumep HasHavyeHUst COT Konel AanbHOCTen/nmonoc
AONMNepoBCKOro cMeLLeHns, nokasaHHbix Ha ®UIM. 17, KOHKPETHBIM rpynnam HecyLwmMx 4acToT U

AOMNNEPOBCKOro CMELLEHNS;

[0096] Ha ®UT. 19 nsobpakeHo, Kak YacTOTHbIE CNEKTpbl MOTyT ObiTb pacnpegeneHsbl
pasnnMyHbIM rpynnam SOnnepoBCKOro CMELLEHNs ANS KaHana B 3aBUCUMOCTUM OT AOMNIEPOBCKUX
CMELLUEHUA BO Bpemsa cBA3NM Mexay ©Gasosonm npuemonepegawowen craHuymen BTS u

MOOUMNBHBIMK CTaHUuaAMK MS;
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[0097] Ha ®UI". 20 n3obpakeHO NpMBEAEHHOE B KAYECTBE NPUMEpa HasHadYeHne CoT B
30HE MOKPbITUSA CNYTHUKA HA OCHOBaHUU OXMAAEMOMW MMOTHOCTM MOBUNbHLIX cTaHumMi MS Ha

coTy;

[0098] Ha ®UI. 21 n3obparkeHO NpUBEAEHHOE B KaA4YeCTBE NMpMMepa pacnpeserneHme
KaHarnoB, KOTOpoe MOXeT OblTb WUCMOMNb3OBAHO ANA pacnpeaeneHua u npeobpasoBaHus,

nokasaHHbix Ha PUT. 20;

[0099] Ha Ul 22 unsobpakeHa Onok-cxema npouecca YCTaHOBKU M onpeneneHus

paccToAHUS;

[00100] Ha ®UI. 23 wunsobpaxkeHa nNpuBEAEHHas B KavyecTBe npumepa cxema

npuemonepejgarvymka n COoTBeTCTBYOLLMNX KOMMNOHEHTOB.

OCYWECTBINEHME M3OBPETEHUA

[00101] Hmxke npmBeaeHO onmMcaHuve pasnnyHbiX BapuUaHTOB peanu3aumm HacTosLero
nsobpeteHua. B uyensx OOBACHEHMSI KOHKPETHble KOHdurypaumm u  nogpobHOCTU
chopmynmMpoBaHbl Ans obecneyeHms NONHOro NOHUMAaHUA PasnMYHbIX BapUaHTOB peanusagun.
OpHako cneymanncty TakkKe TMOHATHO, 4YTO 3TW BapwaHTbl peanusaymm MoryT ObiTb
ocyLjecTBneHbl 6€3 KOHKPETHbIX NOAPOOHOCTEN. KpoMe TOro, M3BECTHbIE NPU3HAKN MOTyT ObiTb

onyLUeHbl UNW YNPOLLEHbI, YTOObI HE 3aTEHSATb OMUCbIBAEMbIA BapUaHT peanusauui.
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[00102] Cnocobbl, onucaHHble W NPEANOXEHHbIE B HACTOSALWEN 3asBKe, BKOYaoT
MPOEKTHbIE PELLUEHNS ANS YCTAHOBMEHHOW Ha CryTHMKE 6a30BOM npuemMonepeaarolen CTaHLum
BTS, koTopas sBNsSieTCA CMYTHUKOM WM 4acTbiO CMYTHWUKA, BbIMNOMTHEHHOTO C BO3MOXHOCTbIO
paboTbl Ha opbuTe, U KOTOpasi COAEPXKWT MpUEMONnepesaTyvMkM AnNs nepeaaqn u npuema
CUrHaNoB MEXAY Ha3eMHbIMU YCTPONCTBaMM, TakuMu Kak MobunbHble cTaHuum MS, koTopble
ABMAIOTCA MOOUNBbHBIMUA CTaHUUSMKW, NPeAHa3HaAYeHHbIMU ANsi UCMONMb30BAHUSA C HA3EMHbIMU
6asoBbiMM Npuemonepegamowmmm ctaHumsmm BTS. Bo MHoOrux cnyyasix mobunbHble CTaHLmm
MS moryT ncnone3osarbca 6e€3 HeobxoaMMOCTU NMIOOLIX PUINYECKNX MOLEPHUIALUA UNK JaxKe
nobbIX MoAepHM3aUnin NporpammMHoOro obecneyeHus, U B 3TUX Cnyyasx mobunbHas CTaHuus
MS moxeT cBsi3bIBaTbCA C NpuemonepeaaTymkom n 6a3oBon npuemonepeaarroLlen cTaHymen
BTS HesaBucumo oT TOro, uro 6asoBasd npuemonepegawwas craHums BTS He saBngaetca
HasemHon 6GasoBon npuemonepegarowen cradHyven BTS, unu, B 6onee MPOKOM CMmbICne,
He3aBMCUMO OT TOro, 4To HasoBas npmemonepegarowas ctaHyus BTS paboTtaeT 3a npegenamm
pacyeTHOW cpeabl, npeanonaraemon Ans  MoOWMbHbIX CTaHuun MS, Hanpumep, Ha
OTHOCUTENBHbBIX PaCcCTOSAHMAX, KOTopble Oonblle npegnonaraemMbiX PacYETHbIX PACCTOSIHUN,
MPW OTHOCUTENBHBLIX CKOPOCTAX, KOTOPbIE HAMHOTO BonbLUe, YeM OTHOCUTENbHAsH CKOPOCTb, ANS
koTopon paspaboTaHa mobunbHas ctaHuua MS, n a Takke He3aBUCUMO OT APYrMX PacyeTHbIX

YCIOBUN.

[00103] C wcnonb3oBaHWemM opbuTanbHbIX MNPUEMONEPEAATUYNKOB W  HA3EMHbIX
MoBunbHbIX cTaHuun MS 6asosas npuemonepegarojas ctaHuma BTS MOXET HaxoauTbCs BHE
NpeaenoB  pacyeTHbIX YCrOBUW  akcnnyataymm mobunbHon ctaHuymm MS, KkoTopble
npeanonaratoT MakcMmarnbHOe paccTtosiHne oT 6asoBon npuemonepeaarowlen ctaHyum BTS go

mMobunbHon crtaHuyum MS, Hanpumep, 35 KM, N BHE nNpPefenoB pPacyETHbIX YCMOBUNA
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akcnnyataymm mMobunbHOM cTaHumm MS, koTopble npeanonaraldT, 4YTO OTHOCUTENbHbIE
nepemMeLLeHnsl, Takme Kak NpoM3BOAHasi MO BPEMEHUN PACCTOAHNSA MeXAy MOOMNBHOW CTaHUMEN
MS un 6asoson npuemonepepamowen craHuyvwen BTS Bo Bpema cBa3W, MoryT ObiTb
NPOUrHOPUPOBAaHbLI MMNN SIBNSAIOTCS HaMHOrO MEHbLUMMK, Yem 7,2-7,8 km/C, OObluHble Ans
opbuTanbHOro npuvemonepegarymka. [pyrme pacyeTHble YCrOBUSI Takke MOryT Urpatb CBOK
ponb. Hanpumep, opbutanbHbii NPUEMONEPESATUMK MMEET OrPaHUYEHHOE BPEMEHHOE OKHO
ANna  CBA3W, NOCKOMbKY CAYTHUK MOAHMMAaETCs Bbille MWHMMANbHOrO  BO3BbILLEHMS
OTHOCUTENBHO MOOMNBHOM CTaHuum MS, noka He OKasbiBaeTCsl HWXKE MWHUMAarbHOro

BO3BbILLEHNA ANA NPOTUBOMONOXXHOIO ropn3oHTa.

[00104] HecmoTps Ha TO, 4TO Bonbllas 4YacTb NPUMEPOB U NOAPOOHOCTEN B AAHHOM
criyyae OTHOCSTCA Kk opbuTanbHOMY npuemMonepeaarymnky, KOTopbid SBNSETCS aganTupyemMbim,
KOHUIYPUPYEMbBIM, NpOrpamMMuMpyemMbiM U T.M. ANS HaAEeXHOW CBA3M C  MOOMMbHbIMK
cTaHuusammn MS, koTopble paboTatoT MOYTU Kak B CBOMX PaCYETHbIX YCNOBUSIX, 3TU Cnocobbl
MOMyT UCMNONb30BaTLCA HE TOMbKO B OpOUTanNbHbIX BapuaHTax npuMeHeHusi. Hanpumep, oHu
MOryT ucnonb3oBatbCAa Ans 6as3oBbix npuvemonepejawowmx crtaHuyunm BTS, koTtopble
pacnonoXeHbl 4OCTAaTOYHO BbICOKO, TaK YTO HACTUNbHbIW yron coctasnseTt 6onbue yem 120 km.
Hanpumep, ecnu 6asosas npuemonepeparowasa craHyma BTS pacnonoxeHa Ha Bbicote 1130
METPOB, 3TO SIBMAETCA A0CTaTOYHbIM Ans obecnevyeHus pacCTosHUSA BAOMb NMHUM NPSIMOW
BUAMMOCTN (HaKNOHHOW JanbHocTn) MobunebHon ctaHymm MS 120 km wnmn  6onblue.
Mnatdopmbl, Takme kak camonetbl, BI1J1A, 60nbLUEBLICOTHbIE OECNUNOTHBIE NeTaTenbHble
annapartbl, TENMOBble a’pocTaThl, BbICOTHblE aspoctaTtbl, cybopbuTanbHble neTaTtenbHble
annapartbl, KOCMOMMaHbl, ropbl WM AaXe HEKOTOpble O4YeHb BbICOKME OBawHu MoryT

obecneunBaTtb YCNOBUS, B KOTOPbIX HEKOTOPbLIE UM BCE U3 BblLLeyKasaHHbIX CrnocoboB MOoryT
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HaWTW NpuMeHeHune. Takke crneayeT OTMETUTb, YTO BbIWEONUCaHHbIE Cnocobbl MOryT ObiTb
NMPUMEHEHbl A&Xe B HaseMHOW npuemonepeamowen craHyum BTS, HO ¢ aHTeHHow,
BbINOMHEHHOW C BO3MOXHOCTBIO €€ WCNONb30BaHUS C MOOUMbHbIMK  CTaHuuamu MS,
paboTalowmumm Ha nnatopmax, Kotopble obecneunsaoT 6onbLUNE PACCTOSHUS CBA3N (Takme
kak 6onee 120 km) wW/unu ycrnosust AnNs 3HAYUTENBHOrO LOMNIEPOBCKOrO CMELLEHUS, Takne Kak
cKopocTb nepemelyeHna 6onee yem npumepHo 200 km/y). Croga moryT ObiTb BKMHOYEHDI
YyCNoBuWS, B KOTOpPbIX MobunbHas crtaHuyms MS pabortaer Ha 3emne, B armocdepe wnu B
KOCMUYECKOM npocTpaHcTBe, a 6asosada npuemonepegawwjas craHums BTS Haxogutca Ha
zemMne M B nobom MOBUNBEHOM YCTPOUCTBE (Hanpumep, YCTaHOBMEHAa Ha HEKOTOPOM

TPaHCMOPTHOM CPEACTBE) UMN OCTAETCSA HEMOABUKHOMN.

[00105] 3tn cnocobbl Takke MOryT HaWTKM NMPUMEHEHME B Cryvasx, korga mobunbHas
cTtaHuyua MS pacnonoxeHa Ha opbute m aomkHa paboTatb Kak B CBOUX COOCTBEHHbIX
pacyeTHbIX ycnosusix, a 6asoBasa npuemonepegarowjas ctaHuna BTS aBnsetcs HasemHon u
MOXeT paboTaTb B YCNOBUSIX, HE SBNSAIOLUNXCHA €€ pacyYETHbIMU YCIOBUSIMA, C KOPPEKTMPOBKOMN,
YUUTbIBAKOLEN pasMELLEHNEe YKa3aHHbIX MOOMMbHbIX cTaHuun MS. Hanpumep, mobunbHas
cTaHuma MS MOXEeT WUCMOoNb3oBaTbCA B MEPEMELLAOLLEMCS CaMoneTe WUnmM MOXET ObiTb
pacnonoxeHa B kocMmumyeckon ctaHuymn. Onopa 6a3oBoW CTaHUMM Ha 3emrne C A0CTarovHO
OONbLUON aHTEHHOW MOXET BbINOMHATH onepauyun, obecneyvBalollne HaAEeXKHYI CBS3b C
MoBunbHon ctaHymen MS ¢ ogHOBPEMEHHOW KOMMNEHCaUNeNn Noa00HbIX HAPYLLEHMN pPacyeTHbIX

ycnosvn7|, Takux kak 6onbLune paccTtoaHn4a n sHa4vnTenbHble 40NNepoOBCKMEe CMELLIEHNA.

[00106] PyHkuMOHanbHble cpeacTtBa koHTponnepa 6asoBbix craHuyun (BSC) un

koHTponnepa mobuneHbix ctaHumn (MSC) (Bknodas peectp UCXOLHOro nonoxexus, unu HLR,

55



M CnMcok abOHEHTOB) TakkKe MOryT HaxOAUTbCA B CNYTHUKE, WM HEKOTOpble U3
PYHKLUMOHAMNbHbIX CPEACTB, HE SIBNSAKOLMNXCA HEOOXOAMMbBIMU Ha OpbuTe, B MOTYT YacTHOCTH,
ocywlectBnaTbCs Ha 3emne. PyHKUMOHanNbHble cpefcTBa ©GasoBov npuemonepegaroLen
cTaHuyum BTS, koHTponnepa 6a3osbix ctaHuun (BSC) w/unu koHTponnepa MobunbHbIX CTaHLUA
(MSC) moryt ObITb peanus3oBaHbl C UWCMOMNb3OBaHWEM TPAAMUMOHHBIX CTaHAaPTHbIX
CHab>KEeHHbIX nporpaMMHbIM obecneyeHnem pagunocpeacTs unm annaparHbIX
cpeacTe/NporpammMHOro obecneyvyeHns KOMMEPUYECKON (Unn NPONPUETAPHON) KaTeEropun B TOM
CTENEHN, B KOTOPOW OHM MOryT ObITb 3anporpaMMMpOBaHbl, CKOH(UrypupoBaHbl WK

afanTupoBaHbl AN BbINOMHEHUS HEOOXOAUMBIX (PYHKLIWIA.

[00107] basoBasi npuemonepegatowas ctaHums BTS MOXeT BbINONHATL CBOU PYHKLMN
HECMOTPS Ha YBENUYEHHOE paccTosHNEe mexay 6as3oBon npuemonepeatolen ctaHymen BTS u
MOBUNbHOM CcTaHumen MS, KOTOpoe nNPUBOAUT K CHWKEHMIO MOLLUHOCTM CuUrHana ums-3a
PacCTOAHNS N YBEMNNYEHNIO BPEMEHN 3a4EPKEK PAcnPOCTPaAHEHMS CUrHaNa M3-3a PacCTosIHNS,
a TaKkke HeCMOTPS Ha BNUSAHUS YBENNYEHHOrO OTHOCUTENBHOIO nepemMeLleHms mexagy 6asosomn
npvemonepegawowjen craHuymen BTS n mobunbHom craHuymen MS, koTopoe npeBbiaeT
TUNUYHbIE Ha3eMHbl€ OTHOCUTESNbHbIE NepemeLleHnss MobunbHon crtaHymm MS OTHOCUTENBHO
6asoBon npuemonepegarowlen craHyum BTS. TllocnegHee 06CTOATENBLCTBO Bbl3biBAET
AOMMEPOBCKNE CMELLEHMS, U TpPaguuuoHHas mobunbHasa ctaHuma MS, Takaa Kak COTOBbIV
TenedoH, MOXET OKa3aTbCsl HE B COCTOSIHMMU CMpaBUTBLCH CO CTOMNb BONbLUMM AOMNEPOBCKUM
CMELLEHNEM, KaK CMELEHUE, BbI3BAHHOE CMYTHMKOM, MNEPEMELLaoOWNMCA OTHOCUTENBHO
MOBUnNbHOM cTaHuum MS ¢ BO3MOXXHOW CKOPOCTbIO 7,6 KM/CEK Ha HU3KOW OKONo3emHoun opbute
(LEO). YkasaHHble JonnepoBCKNE CMELLEHUA MOryT ObiTb U3MEHSIOLMMUCS B 3@aBUCUMOCTU OT

MECTOMONOXEHNS MOOUNbHOM cTaHuMm MS B npegenax 30Hbl MOKPbITUS ChyTHWKA. B
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MECTOMONOXEHNSX No3agn CrnyTHUka OyaeT Habniogartbcs oTpuuatenbHOe JO0MnrepoBCcKoe
CMelleHne, B TO Bpems Kak nepej ChnyTHMKOM OyaeT HabnogatbCsi MNOnoXuTenbHoe

AOMNMEPOBCKOE CMELLEHUE.

[00108] CnepyeT paccMOTpeTb YPOBHM MoWHOCTU. Hanpumep, onucaHue GSM
npeanucbiBaeT MoOunbHbIM TenedoHam MUKOBYK MOLLHOCTbL nepegadn o 1 mnm 2 Bt (B
3aBUCMMOCTU OT 4acToTbl) B criydae Heobxoaumoctn. MobunbHbii TenedoH, €CTECTBEHHO,
obecneymBaeT 3Ty MOLLIHOCTb B kaHane npoussonbHoro gocrtyna (RACH), n nocne HasHavyeHus
kaHana 6asoBaa npuemonepeparolas craHuna BTS MOXeT patb pacrnopsikeHue CHU3UTb
MOLLHOCTb, 3TO HET HEOOXOAUMOCTU NepeaaBaTb Takon CUNbHbIA curHan. C COOTBETCTBYIOLLEN
3P PEKTUBHOCTLIO aHTEHHbl 6asoBon npuemonepearowien craHyum BTS aBa Batta moryT
ObITb AOCTATOYHOW MOLLHOCTbIO ANSA OCYLLUECTBMNEHNSA CBA3M ANS Lenecoobpa3Horo yrna mecra
1 BbicOTbl 500 KM C MCnonb3oBaHMEM aHTEHH ¢ hopmMm-thakTopom B npegenax 50 cm, npuyem
CKOPOCTW nepegaym B criyyae HeobXoaMMOCTUN KOPPEKTUPYIOTCA. Hanprumep, cornacHo ogHoMy
BapuaHTy peanmsaymm MoryT ObiTb MCMNOMNb30BaHbl CKOPOCTM 2G U Y3KOMOMOCHbIN OOMEH
COOBLLEHNSMN C KOPOTKUMM MakeTamn AaHHbIX, BMECTO MOMbITOK MOAAEPMKMBATL CKOPOCTU
nepegadn faHHblx, Takme kak 4G cornacHo crtaHgapty LTE, HecmoTps Ha TO, 4TO 3TOT
CTanAapT Takke MOXET ObITb UCNONb30BaH. TakMm 06pasomM, MOHUKEHHbIE YPOBHU MOLLHOCTU 1
MOBbLILEHHbIE CKOPOCTU Nepefayn AaHHbIX TEXHUYECKM BCE €elye MOryT nojaepXumBaTbCs
0a30BON CTaHUMEN KOCMUYECKOro 6asvpoBaHMs € LOCTATOYMHO 3(PQEKTMBHON AHTEHHOM
TexHornornen. OpgHako 6Gonee HU3KME YPOBHM MOLLHOCTU HAa3EeMHbIX YCTPOMCTB U Gonee
BbICOKME CKOPOCTM Nepeaadn AaHHbIX oOycrnaBnmBaroT TEHAEHUMIO K NOBbILLEHMIO TpeboBaHuiA

K MOLLHOCTM 1 Becy obopyAoBaHMs CYTHMKOBOIO CEerMeHTa.
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[00109] Wcnonb3yembin B AaHHOM Cryydae TePMMH "30HA MNOKPbITMS" OTHOCUTCS K
y4yacTKy 3eMHOW MOBEPXHOCTU, HaxXOASALENCa YTO B Npejenax AOCAraeMocTu KaHana CBSa3u C
6asoBon npuemonepearollen crtaHyuen BTS, pacnonoxeHHouW Ha cnyTHuke. B npumepax,
NPeACTaBEHHbIX B HACTOALLEN 3asBKE, UCMOMb3YIOTCA KPYrible 30Hbl MOKPbITUS, HO crneayeT
MOHMMATb, YTO 30Hbl MOKPbITUS MOryT ObITb HE TOMbKO KPYrfblIMW U MOryT 3aBUCETb OT
hakTopoB 3aTeHeHusa, OPMbl MOBEPXHOCTU J3emnu, aTtMmocepHbix ycrnosun un T.n. B
HEKOTOPbIX Cry4yasix 30HOM TMOKPbITUSA SBRSIETCS "pacyeTHas 30Ha MOKpbITMNA", KoTopas
OTNUYaETCA OT (PaKTUYECKON 3O0Hbl MOKPbITUA. Hanpumep, CryTHUK aKTUYECKN MOXET
CBA3bIBATLCA C MOOUIbHBIM YCTPOWUCTBOM, KOTOPOE HaxOAUTCS Ha HEKOTOPOM PacCTOSAHUWN OT
CnyTHMKa W, Takum obpasom, B npegenax PakTUYeCKOW 30Hbl MOKPbITUS CNYTHMKA, HO U3-3a
CeneKTMBHOCTU, 3PIEKTUBHOCTU UNN B CUNY APYrUX MPUYUH CUCTEMA, KOTOpasi MUCMOorb3yeT
3TOT CnyTHUKK, Obina paspaboTaHa NS WHOW 30HbI MOKPbITMSA, Hanpumep, bonee manon 30HbI
MOKPbITUSA, YeM pakTU4eckas 30Ha MNOKPbITUS, SABNSAOLWENCS PaCYETHOW 30HOW MOKPbITUS.
paHuya pacyeTHOM 30Hbl NMOKPbITUS MOXET ObITb KPYrOM UMW 3NNUMNCOM, NpoeuupyemMbiM Ha
3€MHYI0 MOBEPXHOCTb CMYTHUKOM, C LIEHTPOM B TOYKE MOBEPXHOCTU HEMNOCPEACTBEHHO MNOA
CNYTHUKOM W npegnonaraemMmbiM pPaguycoM MOKPbITUSE COrnacHO MPOEKTHOM AOKYMEHTaLuu,

onpeaeneHHbIM, HanpuMep, HakNoHHOW AanbHOCTLHO.

[00110] MWcnonmb3yembln B  HaACTOsILLEN 3asBke TepMuMH  "semns"  O3Ha4vaeT
MECTOMOMNOXEeHNe MOOUMBHOW cTaHumm MS, HO cnepyeT noHuMMartb, 4To "3emnsa" He
OrpPaHNYNBaETCH 3EMHOWN MOBEPXHOCTbID. Korga mobunbHas crtaHuus MS onuckiBaeTcs Kak
HaseMHas WNM pacrnonoXeHHass Ha 3emMre, OHa MOXET HaxoAUTbCA B pPyKax 4eroBeka,
pPacnonoXeHHOro Ha MOBEPXHOCTU 3eMnK, Ha NMOBEPXHOCTUM BOAHOrO MPOCTPAHCTBA, OT4acTu

HMXe NOBepPXHOCTU 3emMnM unnM oT4aCTU HUXKe NOBEPXHOCTN BOAHOINO nNpPOCTPaHCTBA, Ha

58



BEPXHEM 3TaXE 3[aHUS, B KOHCTPYKLUW, KOTOpPasi HE HaxOAUTCSH TOYHO Ha YpPOBHE 3eMnu, B
camorneTe WM Ha AOCTUTHYTOM WMHbiM oOpasom OonbLUoOW BLICOTE, HO B atmocdepe, unm
nopobHbIX MecTtononoxeHnax. OgHako B Lenax ACHOCTU NOHMMaHUA MobunbHas crtaHuua MS
MOXET ObITb OnMcaHa Kak pacrnonoXeHHas Ha 3emne Ans OTNUMYEHUS OT 3NEMEHTOB,
pPacnonoXeHHbIX Ha opbuTe. Henb3s ckasaTb, YTO CUCTEMbI, ONMUCAHHbIE B HAaCTOSILLEN 3asiBKE,
He MOryT ObITb NPUrogHbIMK ANA MoOBunbHOM ctaHuuu MS, koTopas Haxoautca Ha opbuTte. B
crnydyae HeoOXOAUMOCTW, €Cnu He YKasaHo npoTuBHOE, MoOunbHble cTaHumm MS,
pacnonoXeHHble Ha opbutax, Takke MOryT MOALEPXKMBATBHCH HACTOSILLEN CUCTEMOW CBSA3MW,
npeanonaras, 4To YCTPOWCTBA JMEKTPUYECKN, MEXAHMYECKM U WHbIM OOpas3om SABMSOTCS
AOCTaroO4HO MNPOYHbIMU  ANsi  OpOWTanNbHOrO  WUCMOMb3OBAHWSA, A&Xe €CnM  OHW  He
MoaNULMPOBaHbI cneymansHo Ans CBs3n ¢ 6a3oBon npuemonepegarowien craHuymen BTS,

pacnonoXeHHoON Ha opbuTe.

[00111] Wcnonb3yembid B HaCTOSILLEN 3asiBKE€ TEPMUH "pPacnonioXeHHbI Ha opbute"
OTHOCUTCHA K HaxXOXAEHWO B MECTOMOMNOXEHUM WHEPUManbHON CUCTEMbI KOOPAWHAT W
NepeMEeLLEHNIO CO CKOPOCTbKD OTHOCUTENbHO MHEPUWanbHOM CUCTEMbI KOOPAWHAT, KOTOopas
ABNSAETCHA HenoaBwkHoM (6onee unum MeHee) OTHOCUTENbHO LEHTpa TAroTeHus 3emnn wm
UCMNbITbIBAET AOCTATOYHO Manoe atMocepHOE TOPMOXKEHNE B 3TOM MECTOMONOXKEHUN, TaK YTO
opbuta MOXET nerko noaaepxmeatbCs. B HEKOTOpbIX npumepax, NpPeACTaBfEHHbIX B
HacTosilen 3asBke, gJaetca opbuTanbHOE paccTosiHMe, KOTopoe  NpubnmMsMTenbHO
COOTBETCTBYET TUMNYHOMY PaCCTOSHUIO OT CpeAHEN U 0BbIKHOBEHHOW TOYKN HA MOBEPXHOCTH
3emnn, TPagMUMOHHO WUCMOMNb3yeEMOMY ANS OnucaHus opbuT. B HeKoTopbIX npumepax
nucnonb3yeTca TepMuH "Hu3kas okonosemHas opbuta (LEO)", n cneayetr noHumarb, 4TO

npuMepbl MOryT ObiTb NMPUMEHEHbI K OpbUTam, KOTOpble MOIYT HaXOAUTbLCA OTYACTU CHapPYXU
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TOro, YTO TPaAULMOHHO OMPEAEnseTcs kak Huskaa okonosemHas opbuta (LEO), HO Bce xe
OTHOCUTCA K opbuTtam. ECcnn He ykasaHO MHOe, HaxOX4eHue Ha opbuTte Taikke MOXET ObiTb
OMNMCaHo B OTHOLLEHUM OpOUT BOKPYT APYrMX acTPOHOMUYECKUX Ten, Takmx Mapc, JlyHa, apyrmux
NnraHeTapHbIX MyH, NN AaXKe NHTEPECYIOLMX To4vek, Takux kak L1 nnu L2. B 6onbwen yactu
npMMepoB B HacTosLen 3asske 6asoBad npuemorniepejarowlas craHyma BTS Haxogutca Ha
okonosemHon opbute, U MobunbHas crtaHuus MS saBnaetca HasemHou. OnucaHua B
HaCTOsLLEeN 3asBKe Apyrnx cuTyayuu, B KOTopblix 6azosas npuemonepeaaroLas craHyma BTS n
MobunbHasa craHums MS MeHslTCa MecTamu, WNM B KOTOPbIX BMECTO HaxoXeHus Ha
okonosemHon opbute 6asoBaa npuemonepegarowlas craHumsa BTS Haxogutca B camonerte,
HeynpaBnsaemMoM HENUNOTUPYEMOM TPAHCMNOPTHOM CpeAacTBe, as3pocrare W T.N.,, rae
CTankMBaroTCA C NOAOOHBIMU TPYAHOCTSIMU, Unu, B 6onee LUMPOKOM CMbICNE, rAe CyLEeCTBYIOT
YCNOBUSA, B KOTOPbIX TPYAHOCTU, TAKME KaK PACCTOAHWSA, 3a4EpPXKU pacnpoCTpaHeHus w/wnm
AONMEPOBCKNE CMELLEHUS, NPEBbILAT TO, ANSA BbIAEPKNBAHUSA MU NPOBEPKN Yero obbl4YHO
paspabatbiBaloT MOOMIbHYIO CTaHUuuio MS, Hanpumep, pacyeTHble YCrOBUS, KOTOPbIE BXOAAT B

KOHCTPYMpOBaHME W/unu nporpaMmMmmpoBanne MobunbHon ctaHuyum MS.

[00112] B knaccudeckon cucteme ¢esasm TDMA CyLLeCcTBYIOT acnekTbl CUHXPOHU3aL My n
MOLLHOCTM CUrHana Ans OCYLUECTBIEHUS JIMHUWN CBSA3W, T.€. CO34aHMsA YCIMOBWUWA, B KOTOPbIX
MOLUHOCTb MPUHUMAEMOro CurHana B [OCTAaTOMHOW CTEMNEHM MpPEeBbIAEeT MOLYHOCTb
LyMa/B3aUMHbIX NOMEX, TaK YTO AaHHblE MOTYT pPacnpoCTPaHATLCHA B kaHane ¢ Heobxoanmon
CKOPOCTb Nepefayvm U UHTEHCUBHOCTBIO BUTOBbLIX OLLMOOK B COOTBETCTBUM C NpeanonaraembiMm
nNpoToKONaMn Takum oBpa3om, 4YTO CBSA3b YCTPOWCTB HEe Hapyllaetcs B nobom koHue. Kak
OMNMCaHoO B HacTOsLLEN 3asiBKe, YCTaHOBMNEHHas Ha cnyTHuke 6asoBas npuemonepegaroLias

cTaHuua BTS moxeT cBA3bIBaTLCA C HA3eMHON MobunbHon ctaHuuen MS, paspaboTaHHon gns
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MCNONb30BaHMA C HaseMHbiMM  6as3oBbiMM  npuemonepejarwmmm  cradymamm  BTS.
YcraHoBrneHHaa Ha cnyTHuke 6asosasa npuemonepeparowaa craHuua BTS moauduyupyet
cBasb TDMA ¢ mobunbHbiMu ctaHuymsmmn MS cnocobom, koTopbii obecneymBaeT CBA3b Ha
HEKOTOPOM pPacCCTOSHUM, OMNPEeAENEHHOM Pa3HOCTHO-AalNbHOMEPHbIM CrnocobomM, C y4yeToMm
N3MEHSIIOLLUXCS 3aAepPKeK PacrnpoCTPaHEHWS, U KOTOPbLIV B TO e BPEMS OCTaeTCs Npo3payHbiM
Ana mobunbHbIX cTaHumMn MS. PacnonoxeHHoe Ha H13kon okonosemHoun opbute (LEO), rpynna
CMYTHUKOB MOXeT obecneumBaTtb HEMPEPbIBHOE coeamHeHne ¢ opbuTtbl Ha BbicoTe 400-500 km
Haj MOBEPXHOCTbIO 3emnu C NPUEMNEMON 3KOHOMWYECKOW CTOMMOCTbLIO pasBepTbiBAHUSA WU
LuenecoobpasHbiM CPOKOM Criy0Obl ¢ MOBUMbHbIMKU CcTaHumamu MS, KOTOpble WCNOMb3YOT
TPagVULMOHHbIE Ha3eMHble TEXHOMOrMK WU MPOTOKOMbl CBA3WM. basoBas npuemonepegaroLlas
craHyma BTS obecneumBaet nogxosLyyto CUHXPOHU3aUuMo Anst PpernmoBbix CTpykTyp TDMA,
koTopasi obecneymBaeT BO3MOXHOCTb OpOUTanbHOW CBSA3U U pacnpeieneHne kaHanos, Unm
NoALEpPXKKY CXeM Ha3HayeHUs HeoOXOAMMbIX AMAna3oHOB MCEBAOPACCTOSIHUA U MOAAaBNEHNe
AONMEPOBCKOro CMELLEHUS, a Takke peluaeT npobnembl, CBA3aHHbIE C B3aUMHbIMU MOMEXaMU
CUrHanoB M paccornacoBaHMeEM M3-3a 40MNEPOBCKOr0 CMELLEHUS, BbI3BAHHOrO opbuTanbHbIMN
ckopoctamn. B pesynbtate 6asosBas npuemonepegarowjas craHuua BTS, kak onucaHo B
HacToswen 3asaBke, MOXeT obecneumBatb CBA3b MeEXAY KOCMUYECKUM neTareribHbiM
annapaTom M Ha3eMHbIMN TENEKOMMYHUKALMOHHBIMU YCTPONCTBAMMU, a TaKXKe CBA3b, B KOTOPOW
NCNONb3YKTCA CpeacTBa M 0OOpyAOBaHME HAa3EMHbIX TENEKOMMYHWUKALMOHHbBIX YCTPOWUCTB,
KOTOpble OObIYHO MCMOMb3YOTCA ANS HA3EMHOM CBA3WM. JTO MOXET pacluMpuUTb AManasoH
PaguonoKpbITUA B CUCTEME CBA3N C 0BecnevYeHmemM CBA3N MeXAy KOCMUYECKMM neTaTteribHbIM
annapatom Ha opbute ©n MOBUNbHbIMKM  TenedoHamMM WUNU  SPYTUMKU  CpeacTBaMu
ceaAsn/6ecnpoBogHbiMM ycTponcTBamn. basoBasa npuemonepegarowjas craHuyua BTS moxer

MCronb3oBaTbC B CUCTEMax CBSI3W, KOTOpble MOBbIWAT 3(PEKTUBHOCTbL CrocoboB
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MHOXECTBEHHOr0 AOCTyna B 4aCTOTHOM Wunn BpemeHHou obnactm (t.e. TDMA, FDMA,
OFDMA wn T.n.), ucnomnb3yembiX ¢ TPagULUUOHHbIMU MOOUMbHBIMU TenedoHamn, ANa CBA3U C
KOCMUYECKMM NeTaTenbHbIM annapaTom Ha opbute NocpescTBOM MPOTOKOMNOB COTOBOW CBSA3U

GSM unu nogobHbIX NPOTOKONOB HA3EMHOW CBA3W.

[00113] Bbasosas npuemonepegawwjas craHums BTS moxeT ObiTb peanu3oBaHa C
ncnonb3oBaHMeM crnocoboB CBA3WM, a MMEHHO cnocoba MHOXECTBEHHOro AocTyna BO
BPEMEHHOW W/vnn YacToTHon obnactu, Takoro kak TDMA, FDMA, CDMA, OFDMA v 1.n., korga
6asoBas npuemonepeparowas craHums BTS obpabartbiBaeTr pagnoyacTtoTHbIA  cUrHan,
CMELLaLNNCA Kak BO BPEMEHHOW, Tak WU B 4acTOTHOM obnactax, B pesynbTaTte 4ero
NPUXOAUTCA MMETb Aeno C UrypupylowmMmm B npouecce 3agaHHbIMU PacCTOAHUAMU W©
OTHOCMUTENbHBIMK CKOPOCTAMU. B Lenom, ecnn He ykas3aHO MHOe, K ONUCaHWAM B HacTOsILLEN
3as8Bke MOryT ObITb NPUMEHEHbI OAMH Unn Bonee u3 3TUX NPUBELEHHbIX B Ka4eCTBE npumepa
CNocoBboOB MHOXECTBEHHOro AOCTyna M CUCTEM, COMMacCHO KOTOPbIM MHOMXECTBO MOOUMbHbIX
CTaHUMA CBA3LIBAIOTCS MMM MbITAOTCA CBA3ATbCs ¢ 6a30BOW npuemonepearolen ctaHumnen
BTS n ctpemaTca nsbexarb B3aMMHbIX NOMEX, a TakKe UCMNOMb3yeMblX NPOTOKOMNOB, KOTOPbIE
npeaycMaTpmBatoT MHOXECTBEHHbIM JOCTYN AN MOBUNbHbIX cTaHumn MS, kaxaasa n3 KoTopbIX
UCNONb3YeT pasnuyHble BPEMEHHbIE€  CroTbl, HECyWMe 4acToTbl W/WMAM  KOAOBblE
nocnegoBaTenbHOCTN. Takum o6pasom, HECMOTPS Ha TO, YTO MHOXECTBO NMPUMEPOB OMUCAaHbI
Co ccbinkon Ha npoTokonbl TDMA/FDMA, 3T npyMmepbl MOFyT pacnpocTPaHATbCa U Ha gpyrue

NPOTOKONbI.

[00114] B gaHHOM criy4ae paccTosiHUs MOryT ObITb BbIPaXKEHbI HE TOMNbKO B KMNMOMETPAX,

N B TaKUX Crnyyasix npegnonaratoTcs onpegerneHHble npeobpasoBaHus. Hanpumep, ckopocTb
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cBeTa B BakyymMe MOXeT OblTb KO3(MULMEHTOM nepecyeTa B CryyasX, Korga pacCTosHUS
npesacTaBneHbl B CeKyHAax, a Takke MUKPOCEKYHAax W MWUNNMCeKyHaax. 3ajepxka
pacnpocTpaHeHUss B KOHKPETHOW CUTyauun MOXET OblTb OnpeaerieHa CKOpOCTbio CBeTa B
Bakyyme unv MoxeT OblTb OGonee ANUTENbHOW, HO M3 KOHTEKCTa Crneyuanucty MOHSATHO, Kak

onpenensTb B CEKyHAax 3a4epKKy pacnpocTpaHeHusi, 06yCrnoBreHHy pacCTOSHUEM.

[00115] AHanorumyHO, pacctosiHuss w/unn BpemeHa MoryT ObiTb npeacTaBneHbl B
eavHubax 6uToB, M B TakMX Cnyyasx npejnonaraeTtca onpeaerieHHas CKOpOCTb nepeaayu
AaHHbIX. Hanpumep, ans 6utoson ckopoctn 270,833 kbBuT/cek, Nnepmnos BPEMEHUN, BbIPaXKEHHbIV
kak "156,25 GMTOB", MOXET OTHOCUTBCS K nepuoay BpemeHn 576,92 MKC, U pacCTosiHME,
Bblpa)keHHoe kak 10 OGUT, MOXXET COOTBETCTBOBATb PaccTosHMIO 5,538 kM, NOCKONbKY nepeaaqa
10 6uToB 3anmeT 36,92 MKC, 1 B Te4eHne 3Tux 36,92 MKC CUrHam MOXET pacnpoCTPaHATLCA Ha
5,538 km (Tyaa 1 obpaTHO) CO CKOPOCTLIO CBETA B BakyymMe. PasHOCTU MEXAY CKOPOCTbIO CBETA
B Bakyyme M (PakTU4YECKON CKOPOCTbIO PacnpoCTPaHEHUs MOryT pasnmyatbCsi, U 3TO cneayet
YUYUTbIBATb, HO ANSA UNMIOCTPATUBHbIX Lienen Takne nogpobHOCTN MOryT ObiTb ONyLLEHbI, YTODbI

He YCNOXHATb onnucaHune.

OMMNCAHUE NPUBELEHHOW B KAYECTBE NMPUMEPA BA30BOU

NPUEMOMNEPELAIOLWEN CTAHLMN BTS U EE PABOThI

[00116] Hwke HacTosiee wnsobpeteHne nogpobHO OMMCaHO CO CCbINMKOW Ha
KOHKpPETHble, HO He 00s3aTenbHO NPEANOYTUTENbHbIE BapuaHTbl peanu3auun HacTosILLEro
n3006peTeHns. DTN KOHKPETHbIE BapuaHTbl peanu3auyun nNpuBEAEHbl B KayecTBe npumepa, u

cneymanucty B obrnactu CUCTEM CBS3M MHOXECTBEHHOro A0CTyna U opbuTanbHOM MexXaHUKM
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nocrne O3HAKOMMEHMSI C HacCTOSALWUM OnMCaHMeM OyAeT MNOHATHO, YTO BO3MOXHbI Apyrve
BapuaHTbl peanu3ayumu, M HacTosiLee OMnUCaHWe MOXET OTHOCUTBCS K PasfnMyHbiM TuUnam
CUCTEM CBA3M MHOXECTBEHHOro Aoctyna mexay MobunbHbiMM  cTaHuymsmn  MS,
PacnonoXeHHbIMM Ha MOBEPXHOCTU MII@HETAPHOro TeNa, U YCTAHOBMNEHHBIMM HA KOCMUYECKOM
netatenbHOM annapate ctaHuyvamu BTS, pabotawowumm Ha MHOXecTBe opOUT BOKPYr 3TOro

Tena.

[00117] B MHOXecTBe nNpPUMEPOB B HacToswen 3asske opbuta ans CnyTHUKA,
cogepxawero 6a3oByl0 npuemonepegarowlyto craHymio BTS, npeactaBneHa kak kpyrnas
opbuta ¢ Bbicoton 500 km, HO cnegyeT NMOHMMATb, YTO NMPUBEAEHHbIE B HACTOSLLEN 3asBKe
ONNCaHNsi MNPUMEHSIIOTCA K ApyrMm opbutam C COOTBETCTBYIOLLEN KOPPEKTMpOBKOW. B
HEeKOTOpbIX Mpumepax 6asoBas npuvemonepegarowas craHums BTS pabortaer kak 6asoBas
npyemonepeawwjans craHuua B cucteme GSM  unu  mogenupyetr paborty 6Gasosou
npuemonepegawowjen craHymm B cucteme GSM, unm BbINOMHAET AOCTATOYHOE KOMMYECTBO
hYHKUMA Ans CBA3WM C HaseMHOW MOoOunbHOW ctaHumen MS, koTopas pacnonoxeHa sbnuvam

NOBEpPXHOCTU 3emnu, T.€. He Ha opbuTe.

[00118] B HekoTOpbIX NpUuMepax, NPUBEAEHHbIX B HACTOSLLEN 3asiBKE, 30HA MOKPbITUS
CNYTHUKa yka3aHa kak Habop ToYek Ha NOoBEepXHOCTU 3emnu unu B6NM3M NOBEPXHOCTU 3emnu,
ANSA KOTOPbIX CMAYTHWMK PacrnofioXeH C MWHMManbHbIM YrIIOM Mecta unu Gonblue, ecnu
Habnwgate OoT MobunbHoM cTaHuum MS. Kak ykasaHO B HacTOsILEN 3asBKe, Korga CryTHUK
HaxoAMTCA HENOCPEACTBEHHO Hah MOBMMIbHONW cTaHuuen MS, mobunbHasa ctaHumsa MS "sugunt”
CNYTHUK nog yrnom mecta 90° (1, Takum obpasom, mobunbHas craHyms MS pacnonoxeHa B

HanpaBneHWM Hagupa OTHOCUTENbHO CNyTHUKA). B npumepax, npuvBeAeHHbIX B HacTosLeN
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3asBKe, Yron HaknoHHOW JanbHocTu coctasnsieT ot 90° go 40°, HO Takke Moryt ObITb
NCNonb30BaHbl APYrMe Yribl HAKNMOHHOW AanbHOCTW, KOTOPble BOMbLUE YEM UMM MEHbLUE YeM
ykasaHHble 3Ha4vyeHusi. Cneynanuncty nocne nNpoYTEHUsST HacTosALWeEro onncaHnsa 6yaeT NOHATHO,

Kak N3AMEHUTb COOTBETCTBYOLNE BbIMUCITEHNA B HaCTOFILLI,el‘/'I 3asdABKe.

[00119] Mpu paguyce 3emnu, coctaensawowem 6370 KM M C AONYLIEHUEM KPYrioun
opbutbl BbicoTon 500 kM mMobBunbHaa craHums MS, HaxoAAWascs B 30HE MOKPbITUS,
pacnonoxeHa Ha paccroaHum 500 km ot 6asoBoun npuvemonepegarollen craHuyum BTS, korga
yron mecta coctasnsaeT 90°. icnonb3ysa OCHOBbI rEOMETPUN, MOXHO ONPeAennTb, YTO N3 TOYKN
Ha NoBepxHOCTU 3emnu cnyTHUK Ha 500-kMnomeTpoBON Kpyrrown opbute ByaeT BUAEH C Yriom
MecTa, COCTaBnsaloWmMM npumepHo 40° OTHOCUTENbHO TOPU3OHTa ANs 3TOW TOYKW, Koraa
paccTosiHne OT CnyTHMKa OO 3TOW TOYKM COCTaBnsieT npuMepHo 741 km. 3agepxka
pacnpoCTpaHeHNss CUrHanoB Mexay MobunbHou craHumen MS u cnyTHukoBon ©GasoBou
npuemonepegawowlen craHumen BTS saBnsetcs (PyHKUMEN pacCTosHWS, U PacCTosiHME [0
CnyTHUKa Ha opbute aBnseTca QyHKUMEN paguyca opbutbl U yrna Mecra, KOTOpbli ABMSETCH
YrOM MeXAy BEKTOPOM MO3MLMM CNyTHMKAa M BEKTOPOM MO3ULUM MOOWNbHOW CTaHuun MS.
Koraa yron mecta cocrtasnset 90°, T.e. CNyTHUK HAXOAMUTCA HENOCPEACTBEHHO Hah MOOUMBLHON
ctaHuynen MS, n mobunbHas ctaHums MS pacnonoxkeHa B TOYKE 3EMHOW MOBEPXHOCTU B
HanpaBneHun Hagupa CnyTHWKa, 3TO PacCTOsSHUE MOXET ObITb MPUHATO Kak PasHOCTb MEXAY
opbutanbHbIM paguycom n paguycom 3emnu, unu npumepHo Tak. Korga yron mecra MeHblue
yem 90°, paccTosHne HeobXoAMMO BbIMUCIATL. NS HEKOTOPOro MMHUMAIbLHOMO yrna Mecra,
npy koTopom ByaeT OCYLECTBNEHO npeanonaraeMmoe CoeAuHEHNE, B LENOM MOXHO CYATaTb,
YTO Yron COOTBETCTBYET CamMoOMy Jarekomy noaAEpXKNUBAEMOMY PacCTOSHUIO ANS Takux

coeguHeHnn. C MUHMManbHbIM YrOM MecTa, cocTasnsawwum 40°, Bpems B3aUMOLENCTBUS
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mMexay mobunbHon ctaHyuen MS u cnyTHukoson 6a3osou npuemonepeaarowien ctaHynen BTS
MOXeT ObITb BbluMCrieHO GasoBon npuemonepeparowen craHuyuwen BTS w/vnn mobunbHom
cTaHuyven MS cnegyowmm obpasom. [na yrna mecta 40° n kpyrnon opbutsbl BbicoTon 500 km
LeHTparbHbIv yron 3emnu cocTaBnsaeT:
arccos(R_earth*cos(min_elev)/(R_earth+h))-min_elev=4,74°,

rae:

R_earth = 6370 km (paguyc 3emnu);

min_elev — MyuHMMmanbHbIA yron mecta (40° B 3TOM npumepe); 1

h — BbicoTa cnyTHuka (500 km B 3TOM npumepe).

Bpems nepemelyeHus mobunbHon ctaHumm MS oT MuHMmanbHoro yrna mecra 40°
OTHOCUTENBHO CNYTHWKa Ha O4HOM FOPU3OHTE 40 MUHUMAnNbHOrO yrna mecra 40° OTHOCUTENbHO
CNYTHMKA Ha APYroM rOpU3OHTE MOXET ObITb BbIYMCIEHO Kak BpeMmsi, koTopoe TpebyeTtcs ans
nepeceyeHnss CNyTHUKOM yrna 2*4,74=9,47° nosepxHocTn 3emnun. Kak onvcaHo B HacTosiLen
3asBKe, CNyTHUK Ha kpyrnon opbute BbicoTon 500 kM nepemeLLaeTcs co CKOPOCTbIO 7,11 km/cek
OTHOCUTENBbHO NOBEPXHOCTM 3emnun. Takum obpasom, BpeMsi B CEKYHAAX, KOTopoe TpebyeTtcsa
CNYTHUKY ANnA nepecedeHus 9,47° nNOBEPXHOCTM 3eMnn C 3TOW CKOPOCTbID, COCTaBnsieT
npumepHo: 9,47°*pi/180*(R_earth+h)/7,11 km/cek = 159,86 cekyHa. Pasymeetcs, moryt ObiTh
NCMNONb30BaHbl APYrMe MUHUMAarbHbI€ YrMbl MECTa, M BbIYUCNEHUS CNEAYET KOPPEKTUPOBAaTL
cooTBeTcTBYIOLWMUM obpasom. pegnonaraercsa, Yto mobunbHas ctaHuma MS nepemewyaerca
HENOCPEACTBEHHO YEPE3 LIEHTP 30HbI NOKPLITUS CNYTHUKA, KOrAa OH NPOXOAMUT Hajg MOBUNbHOM
cTaHuyuen MS. B pasnuuHbix cocTtosHusx ans 6asoson npuemonepegarowen craHymm BTS
n/vnun mobuneHon ctaHuyum MS aTo 3HadyeHne 159,86 cek MOXeT ObiTb NPUHATO B pacyeT npu

NNaHMpoBaHMN U KOOPAMHUPOBAHMMN CBA3M U AMCTeTYepU3aLmm.
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[00120] dPakTuyeckne paccTosiHUS MOryT ObiTb PasnMyYHbIMKM B 3aBUCUMOCTU  OT
aTMoCPepHbIX SABMEHUA W Apyrux dusndeckux 3dpdektoB. B stom npumepe 6asosas
npyemonepegawwjas craHuns BTS BbinonHeHa € BO3MOXHOCTbIO MOAAEPXKKM CBA3M C
YCTPONCTBaMMN, PaCMONOXEHHbIMU Ha paccTosiHum npumepHo oT 500 km o 741 km mexay
6asoBon npuemonepegawowen craHuyumen BTS un  mobunbHou craHuywen MS, 6e3
HEeOOXOaUMOCTN NOAAEPKKM CBA3N € MOOUNbHbIMKU cTaHumamn MS, ecnn 3T moBunbHbIE
cTtaHuyum MS BuaaT 6asoBylo npuvemonepegarLlyo ctaHyuo BTS nog yrmom mecra meHblue
40° OTHOCUTENbHO MECTHOro ropusoHta. COrfacHO HEeKOTOpbIM BapuaHTam peanusayum
HUKHUA KOHEL, NMOHMXKAETCA B 3aBMCMMOCTU OT opOuTanbHOro paccrtosHus ans obecneyeHns
CBSA3N C MOOWMbHBIMM CTaHuMaMM MS, KOTOpble 3HAUUTENbHO MOAHATbI Hajh 3eMnewn.
Hanpumep, ecnn mobunbHas ctaHums MS pacnonoxeHa B camoneTe, KOTOpbIM NETUT Ha
BbicoTe 15000 meTpoB, HO CHYTHUK npeanonaraeTr MUHUManbHOe pacctosHue 485 km,
BO3MOXHa nogaepxka 3Tton MobunbHOW cTaHuymm MS. B agpyrom npumepe CrnyTHUK Ha
reOCUHXPOHHOW  okono3emHon  opbute  (GEO) moxer  obecneuvBatb  6asoByro
npvemonepegatoLyyo ctaHymio BTS, korga MMHUManNbHOE pacCTOsiHME COCTaBMSET NPUMEPHO

35786 km.

[00121] Ha ®UI. 1 mnsobpakeHa cuTyauusi, B KOTOPON MOXET ObiTb WCMONb30BaHO
HacToswee nsobpeteHne. Kak nsobpaeHo Ha 4depTexe, Ha nosepxHoctn 102 3emnn (Mnn
APYroro nrnaHeTapHOro WnvM acTPpoOHOMMYECKOrO Temna, KCTaTu FOBOPS) MMEKTCSH HECKOMNbKO
MOBUNbHBIX cTaHumi MS 104, kotopble MoOryT ObiTb MOBUMbHBLIM, UM KOTOPbIE MOryT ObiTb
NMEPEHOCHBIM UM HEMOABWKHBbIMU, HO (PYHKLMOHUPYIOT Kak MOBunbHble cTaHuyuu MS. 3tun
MobunbHble  cTtaHymm — MS 104 cBsaAsbiBaOTCA € opbuTtanbHbiMM  Ha3oBbIMU

npuemonepejawowmmm cradymamm BTS 106 nocpegcteom nuHmi 108 cesasm BTS-MS. Kak
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n3obpaxeHo Ha yepTexe, kaxaas us 6asoBbix npuemonepegarowmx craHymi BTS 106 nveer
opOuTanbHYD  CKOPOCTb  OTHOCMTENBHO noBepxHocTM 102, a TakKke HEeKOTOpbIn

TEPPUTOPMANbHLINA Pa3HoC.

[00122] Ha ®UIT. 2 n3obparkeHbl 4ONOMHUTENbHBIE MPUMEPLI CUTYaLUK, NOKa3aHHOW Ha
OUr. 1, B koTtoponm nwogn 202 umeroT pasnunyHble yctpouctea 204, KoTopble copepart
3NEeMEHTbI, npeacraeBnawwme cobon MOOUIMBbHYK CTaHUMIO, Takylo kak cmapTtdoH 204 (1),
HoyTOYyk 204 (2), n nnaHwetr 204 (N), kaxablh W3 KOTOPbIX CKOHUrypuposaH Wwunu
ajanTupoBaH Ana CBA3KU C HazemHou 6asoson npuemonepegaroLlen ctaHymen BTS, n niogbmum
202, koTOpble enawT CBA3bIBATLCA WM nonyvatb AoCcTyn K cet UHTepHer 208 w/mnn
CBSI3aHHbIM C CeTbio VMIHTepHeT pecypcam 210, MOryT AOCTUYb 3TOrO MOCPeACcTBOM 6asoBown
npuemonepegarwwen cradHuymm BTS 206. [pyrumun npvmepamum YCTPOUCTB MOryT ObiTb
nonb3oBarenbckne 6e3nHTEPdENCHbIE YCTPONCTBA, Takue Kak NPOMbILLNEHHOE NN AOMaLLHEE
obopyaoBaHne, B3aUMOAEWCTBYIOLLEE MOCPEACTBOM CeTU (Hanpumep, YCTPOWCTBa Tuna

"MHTepHeT dmamyeckmx oObekToB").

[00123] Ha O®Ul. 3 msobpaxkeH npumep MNpPOTOKOMAa, OCHOBAHHOIO Ha OPEMMOBOM
npeacTaBneHnm (dbpenmoBoro npoTokona), MCNOMb3yEMOro Mexay 6asoBomn
npuemonepegatowlen craHymen BTS 306 n mobunbHon craHymen MS 304 ansa ceasm 308 Tuna
"semns-opbuTa’ ¢ MCNONMb3OBaHMEM NPOTOKONa, Takoro kak TDMA wunu apyroro npoTokona,

KOTOpPbIN TaKKe MOXET ObITb MCNONb30BaH ANSl HA3EMHOW CBSA3MN.

[00124] Kak onucaHO HWKe B npuMmepax B HacToswen 3asBke, 06GasoBas

npyemonepegawwjas craHyma BTS wucnonb3yeT pasnuyHbie cnocobbl, obecnevmsaroyme
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BO3MOXHOCTb MpPO3payHON MOAAEPXKKM cTaHumen BTS mobunbHbiX craHymi MS, koTopble
MPOCTO BbIMNOMHEHbI C BO3MOXHOCTbIO UCMOMb30BaHMSA AN HA3€MHOW COTOBOW CBS3W. Hinke
ONMCaHbl HECKOMNBKO MPMMEPOB, HO cHa4ana ByayT onvcaHbl HEKOTOPbIE Cnocobbl pacLUMpeHns

ananasoHa B cucteme TDMA.

[00125] Ha ©UTI". 4 nsobpaxkeHo, Kak MOXeT ObITb UCMOMb30BaH MEXaHU3M OMNePEXEeHNs
CUHXpOHM3auun. Creayer nMnoHUMaTb, YTO WU30OpPaKEHHble Ha JepTexax BPEMEHHbIe
avarpaMmmbl nNpeanonaralT Hanuuue COOTBETCTBYIOLMX OnoKoB, norvyeckas CTpykTypa
KOTOpPbIX Cregyet BpeMeHHon auarpamme. Ha OUlT. 4 takke n3obpaxKeHbl BIIMSHUS 3a4EPKKU
pacnpoCTPaHeHNss U UCMOMb30BaHUE OMEPEXEHUss CUHXPOHU3aUUW, KOraa MWCnonb3yeTcs

MPOTOKON C BPEMEHHbIM Pa3feneHnem.

[00126] Ha ®Ul'. 4 nsobpakeHbl BOCEMb BPEMEHHbIX crnoTtoB dpenma TDMA. Onun
MOTYT ObITb YaCTbio BONbLUEN CTPYKTYPbI AaHHbIX, KOTOpasi onyLleHa Ans ACHOCTM 00 bSCHEHNUS.
Ecnu mobunbHas craHuma MS wnu 6GasoBas npuemonepegarowjas craHums BTS wmmetor
Ha3Ha4YeHHbIN BpEMEHHOW CnoT Ansa cesasm MS-BTS, kaxgoe 13 yCTporucTs NporpaMMmpyroT Ans
NCMNOMb30BaHUSA UX NOKaNbHOW KOMWM CUCTEMHOrO Taumepa C LEenblo OnpeaeneHus, korga
HauMHaTb nepeaady, Korga ocTaHaBnMBaTb Nepejavy, Korga HauymHaTb OTCREXMBaTb, U Koraa
npekpalyarb OTCrEXUBaHNE, B COOTBETCTBMM C HA3HAYEHHBIM 3TVM YCTPOMCTBAM BPEMEHHbLIM

CNOTOM.

[00127] Ha ®UT. 4, BepxHsis cTpoka nsobpaxaet nepegady 402 ot MobunbHOW cTaHUmun
MS. B paHHOM cnydae cokpaileHne "Tx" obo3Ha4aeT nepepaBaemMble AaHHble, nepejatyuk,

nepegady Kak npouecc B 3aBUCUMOCTU OT HeobXoammoro koHTekcTa. MogobHbiM obpasom
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cokpaweHne "Rx" oBo3Ha4aeT MNpvHUMaeMble AaHHbIe, MPUEMHUK, MPUEM Kak MNpouecc B
3aBUCMMOCTU OT HEODOXOAMMOro KOHTEKCTa. MCnonb3yembii B HacTOSILEW 3asiBKE TEPMUH
"nepegasaemble gaHHbIe" 0603HaYaEeT TO, YTO NEPESAIOT B KAYECTBE YacTu CBA3U UM curHana
OT nepeparynka, M TEPMUH "MPUHMMAaEMble AaHHble" 0003Ha4aeT TO, YTO MPUHUMALOT.
MNepenayva n COOTBETCTBYIOLLUN €1 NMPUEM HE NPOUCXOANAT B OAHO U TO e CUCTEMHOE BpPeEMS B
crny4yasax, Koraa nepejatyvk U NpUeMHUK UMEIOT OAHO U TO Xe CUCTEMHOE BPEMS U UMEETCA
namepumas 3agepxka pacnpoctpaHeHmsa. C Touku 3peHns mobunsHon craHymm MS, npouecc
OTNpaBky nepeaasaemMblx AaHHbIX 402 NPOMCXOAUT NOMHOCTLIO B Npejenax BPEMEHHOro cnota
1, B JaHHOM cry4ae npeanonaraetcd, Yto MobunbHOW cTtaHuum MS HasHayeH BpeMeHHOW
cnot 1. Ecnn nepepasaemble paHHble 402 3aHumaloT OOnbLUyl 4acTb BbIAENEHHOrO
BPEMEHHOro CrnoTa, Korga OHW npuHMMalroTcs B 6a3oBon npuemonepegarowen craHumm BTS
kak BTS Rx nocne 3aaepxku pacrnpocTpaHeHusi, OHU OyayT MNPUHATbI Kak NPUHUMaeMble
AaHHble 404, KOTOpble MNPUMHMMAKOTCS 4YacTUYHO BO BPEMEHHOM cnoTe 2. 3TO sBNSeTCS
HexxenartenbHbIM. [py MCNONb30BaHUN ONEPEXEHUS CUHXPOHM3aUMM MobunbHasa ctaHums MS
OoTnpaBnseT nepeaaBaemble AaHHble 412 nepen Havanom BPeMeHHOro cnota 1 (M3 Tanmepa
CUHXPOHM3aynm MobunbHoM ctaHuyum MS), 1 koraa nepegasaemble gaHHble 412 NpUHUMAKOTCA
B 6asoBoun npmvemonepearoLlen ctaHuumn BTS nocne 3agepxkn pacnpocTpaHeHns B KavecTse
NPUHUMAaEMbIX AaHHbIX 414, OHW MONHOCTLIO BMELLAKOTCA BO BpeMeHHon cnot 1 B 6asoson

npuemonepegatoLlen craHymm BTS.

[00128] Ha ®UI. 5 unsobpaxkeH npuMep MWCNOMNb3OBaHUS MNPU3HaKa yBENMUYEHHON
AanbHOCTU NPOTOKONa C BPEMEHHbIM pasgeneHnemM kaHanos. [AnUTenbHOCTb BPEMEHHOro
CnoTa B 3TOM npumepe coctasnaeT npumepHo 0,28 Mc, npeacTaBnas pacctosHue 85 KM, Tak

yTo MobunbHasa crtaHyma MS moxeTt cBasbiBaTbca ¢ 6a30BOM npuemonepeaaroLlen CTaHunen
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BTS 6e3 noboro onepexxeHns CMHXPOHU3aUun, NOCKOSbKY NepeaaBaemble JaHHble MOryT ObiTb
3agepxaHel B 6asoBon npuemonepepalowien craHuyum BTS Ha AnvTenbHOCTb OAHOro
BpeMeHHOro criota. [Jo6aBOYHbIA BPEMEHHOW CIOT CRAYXWT AOMOMHUTENBHBIM 3aLUTHbLIM

WHTEepBanom.

[00129] Kak usobpakeHo Ha OUI. 5, B mobunbHOM cTaHumm MS umeloTcs Bocemb
BPEMEHHbIX CINOTOB, HO UCMONb3YIOTCS TONMbKO nepsbin (crnoT 0), TpeTun (CnoT 2), natbii (CnoT
4) n cegbmoun (cnot 6). Kak usobpaxeHo Ha ueptexe, MS1 oTnpasnser nepefasaemble
daHHble 502(0) Bo BpemeHHom cnoTte 0, MS2 otnpaBnseT nepeaasaemble aaHHble 502(2) BO
BpemeHHoM cnoTe 2, MS3 otnpasnseT nepeaasaemble gaHHble 502(4) BO BpEMEHHOM cnoTe 4,
n MS4 otnpaensaeTr nepefasaemble faHHble 502(6) BO BpemeHHOM cnoTe 6. basosas
npuemonepegawwas craHyma BTS npuHMMaeT npuHMMaemble faHHble B OpMe 3Tux
nepegaBaemMblX AaHHbIX, NPUHUMAas NpUHUMaemble aaHHble 504(0), HaymHawwmecsa B nobdoe
BpeMsi nocne Havana spemeHHoro cnota 0 n 3aesepLuaromecs B noboe Bpemsi nepes KOHLOoM
BpemeHHoro crnota 1 (obosHauyeHHoro kak (0) Ha 4depTtexe). NMogobHbim obpasom HasoBas
npvemonepegatowjan craHyma BTS npuHumaeT npyHumaembie gaHHble 504(2) nocne Hadana
BPEMEHHOrO crota 2 1 3akaH4yMBaeT B noboe Bpems nepes KOHLUOM BpeMeHHoro cnorta 3

("(2)"), n aHanorn4yHo AnNs NpUHUMaeMbIxX AaHHbIX 504(4) n 504(6).

[00130] Ha ®UTI. 6 nokasaH npMMep UCMONbL30BaHNS NpU3HaKa yBENNYEHHOW AanbHOCTH
N OMEpPexXeHNss CUHXPOHU3aUMM C MPOTOKONOM ANSA BPEMEHHOro pasjeneHus kaHanos. Kak
n3obpaxeHo Ha uyepTexe, mobunbHasa ctaHymsa MS onpasnset nepeaasaemMble AaHHble 602 B
COOTBETCTBYIOLUUX MM BPEMEHHbIX criotax, n 6asosas npuemonepegarowjaa craHuua BTS

NPUHMMAET yKasaHHble nepejaBaemble AaHHble B KayecTBe MNpUHMMaemblX AaHHbix 604 B
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cootBeTcTBylolee Bpemsi. C  UCMOMb30OBaHMEM COYETAHUS MEXaHW3Ma OMNEPEXEHUS
CUHXPOHM3AUMN U  MEXaHM3Ma YBEINMYEHHOM JanbHOCTM MakcumanbHas AonycTumas
JanbHOCTb B3anmoaencTems mexay MS n BTS moxeT coctaensaTtb 35 km + 85 km = 120 km, kak
nsobpaxeHo Ha OUI. 6. Basosaa npuemonepepawwaa craHums BTS moxeT ynpasnsTb
NCMNOMb30BaHMEM TOMbKO OAHOrO MEXaHU3Ma OMEPEXEHUs CUHXPOHU3ALUWUW, TONbKO OFHOro
MexaHu3mMa YBENMMYEHHOW JanbHOCTW, UK TOro n apyroro emecte. MobunbHas craHyms MS
AaXe MOXET HEe WMEeTb WHpopmaymm O TOM, WCMOMb3yeTCs NN MEXaHWU3M YBENUYEHHON
AanbHOCTW, nockonbky 6asoBas npuemonepejarowas craHuus BTS mMoxeT npocto He
HasHa4yaTb KaXkabli PYyron BpemeHHou crnoT. Hanpumep, ecnn 6asosasa npuemonepejaroas
craHuma BTS onpepenset, 4to mobunbHas crtaHumss MS HaxoauTcs Ha pacctosHun 60 Kkm,
6asoBass npuemonepegawowas craHuymsa BTS moxeT ykasatb MobunbHOWM cTtaHuyun MS
ncnonb3osatb 0-6MTOBOE OnepexeHne CUHXPOHM3auun (T.€. HE WUCMOMb3OBaTb OMNepexeHue
CMHXPOHM3aUUN) N HEe HasHayaTb CreayloLuin BPEMEHHOW CnoT Nobon MOBUNBLHOW CTaHUum
MS. Ecnu 6asosas npuemonepegatowjan ctaHuyms BTS onpeaenset, yto mobunbHas ctaHums
MS HaxoguTca Ha paccrtosHum 95 km, 6asoBas npuemonepegarowjas craHuma BTS moxer
ykasatb MOOunbHOW cTaHuyum MS ncnonb3sosartb 18-6MTOBOE OnepexeHne CUHXPOHMU3aLUN U He

HasHa4aTtb CreayLwmn BPEMEHHOW CnoT Ntobon MobunbHom ctaHymm MS.

[00131] Ha Ul 7 wusobpakeH npuMep MHOXeCTBa MOBUMbHbIX CTaHuun MS,
PacnonOXEHHbIX HA Pa3nNU4YHbIX PAcCTOSAHUAX OT 6a3oBoW npuemonepeaaroLllen craHymm BTS,
MPUYEM 3TW PacCTosiHMS OnMpefeneHbl MO MEHbLUEN Mepe NpubnuanTensHo. B aTom npumepe
nmerTca ceMb MOOUMbHbIX cTaHumin MS, oBo3HauyeHHbIX kak A-G € COOTBETCTBYIOLMMU
nceesgopacctosHuaMn da-de. Ha uveptexe msobpaxkeHo, kak mMobunbHble cTtaHuyuum MS moryt

ObITb OTCOPTMPOBAHbI MO PACCTOSHUIO.

72



[00132] Ha O©UI. 8 wusobpaxeHo, Kak pasnUYHbIM MOOWMbHBIM CTaHymsam MS,
pPacronoOXeHHbIM Ha PasnNUYHbIX PAacCTOSHUSAX, NokasaHHblX Ha PUlT. 7, HasHa4aloT BpeMEHHbIE
CNOTbl HA OCHOBaHWU WX OMNpPeAeneHHbIX paccToaHuMn Ana obecneyeHuss OTCOPTUPOBAHHOW
CBSI3M yBENUYeHHOW aanbHocTn. Kak nsobpaxeHo Ha OUIT. 8, BpemeHHon croT 0 HasHadarT
none3osatento G, kotopbin Ha PUIT. 7 asnseTca bnmxkanwumm Kk 6asoBon npuemonepesaroLlemn
cTtaHuyum BTS, n BpemeHHOW croT 6 HasHadvalT nonb3osarento E, kotopbimt Ha OUI. 7
ABNSAETCHA camMbiM JanbHuM OT 6asoson npuemonepeparowlen craHumm BTS. HasHauveHbl
TONMbKO CeMb BPEMEHHbIX CMOTOB. Y4uUTbiBas [AMAnNa3oH 3aJepXeK pacrnpocTpaHeHus,
nepegasaemble AaHHble 802 OT pas3nUuHbIX MOOMMbHBLIX CTaHuMi MS npuHUMaroTCs Kak
npvHMMaemble gaHHble 804 Takmm oOpas3om, YTO HU OAHWU nepepaBaemble AaHHble 802 He
nepekpbIBaOTCA C APYrMMKU nepegasaemMbiMun gaHHbiMn 802, n Bce npuHUMaemble gaHHble 804
npuHUmaloTes B npegenax dperma TDMA. Kak nsobpaxeHo Ha OUIT. 8, curHanbHble NakeThbl
Bce Gonee n Gonee 3agepXuMBalOTCA MO BPEMEHHbLIM CROTam, YTO MO3BOMSET YCTPaHWUTb

KOHC*)J'II/IKTbI N B3aMHbI€ MOMEeXW.

[00133] Cnocob copTUpoBaHHOW YyBENUYEHHOW panbHocTn obecneymsaer 6Gonee
BbICOKYIO MPOU3BOAMTENBHOCTb, YEM MEXaHW3M YBENUYEHHOW LaANbHOCTM, HO TEM HE MeHee
MoxeT obecneunTtb gmanasoH paccrosHui MS-BTS go 120 km mn 7/8-biIX NOAHOW NPONYCKHOW
crnocobHocTn hpenma (ansa He Bonee Yem 85-KMNOMETPOBOrO PasfenuTeNnbHOrO NPOMEXKYTKa
MEXAY ABYMS COPTMPOBAHHbIMU MOBUnNbHbIMK CTaHuymamm MS). B HekoTopbIx cny4yasix, 6onee
YeM OAWH BPEMEHHOW CMNOT MOXET ObiTb HasHayeH Ans pasgeneHns Ha pasgenuTenbHble
NPOMEXYTKM, U, Takum obpa3om, ecnmn HasHavyeHbl N BpeMeHHbIX cnoToB, rae N coctaBnsieT ot

1 Ao 7, nponyckHasa crnocobHOCTb MoxeT coctaenaTtb 1-(N/8) OT nonHOW NpOMNyCKHOW
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crnocobHocTn dpenma. Ecnn BpemeHHon cnot coctaeBndaet 156,25 6uta, npoMexyTkn moryT
OblTb Ha3Ha4yeHbl KaKk MHOXECTBO OUTOB, pacnpefeneHHbiX MeXay BPEMEHHbIMW CroTamu.
MockonbKy 3TOT anroputm BbINONHAETCS 6asoBon npuemonepeparolwen craHuyuen BTS,
OCYLLIECTBNEHNE MEXaHM3MA COPTUPOBAHHOW YBENMYEHHOWN 4anbHOCTU He TpebyeT Kakon-nmbo
MoaudMKaumMmM  NOrMKM  unu - PyHkymi  mobunbHon crtaHumm MS, nockonbky 6asosas
npyemonepegawwjas craHyms BTS cama opraHuMsyeT HasHauyeHusi pacyeTHbIX BPEMEHHbIX

WNHTEepBaros.

[00134] Ha ®UTI. 9 nsobpakeH ananasoH paccTtosiHuM 6as3oBon npuemonepesaroLen
craHuymm BTS, koTopas mcnonb3yeT KOMbLEBON MEXaHW3M YBENUYEHHOW AanbHOCTU U 30HY
NOKPbITUS AN KOMbLEBOro cnocoba, NCnonb3ysi CMELLEHNe CUHXPOHU3aumn. 3aluTpuxoBaHHas
obnactb siBNseTca obnacTbio, KOTOPY nogaepxusaeT 6asosas npyemonepegarLas craHuus
BTS. Mo6unbHasa craHuma MS, koTopasi Haxoautcsa Grivke, Yem MUHUManbHoe paccTtosiHue d°
CBSI3W, He TMOAAEpXMBAETCs, NOCKONbKy 6asoBas npuemonepegatwas craHuus BTS
npeanonaraeT, 4To BCe MOOUMbHbIE CTaHUMU MS HaxoaaTCsl NO MEHbLLEN Mepe Ha pacCTOSHUM
d" or Hee. [uanasoH paccTosHuii 35 KM, MOMYYEHHbIA C WCMOMb30BaHWEM MeXaHu3ma
ONepeXeHUs CUHXPOHU3aLMKN, MOXET UCMONb30BaTbCH ANS NOAAEPXKKN AManasoHa pacCTOsHUN
mexay MS u BTS B npegenax ot d° ago d'+35 km 6e3 HeoOXOAMMOCTU KakoW-nmuGo
mMoaudukaymm mobunsHon ctaHyum MS. CornacHo ogHoOMy BapuaHTy peanusauyun d'=85 km,
HO MOXET ObITb MCNOMb3OBaHO APYrOo€ MMHUMArbHOE PacCTosiHME CBA3W. B aTom npumepe
6asoBas npuemonepegawwjan craHums BTS moxeT nopgaepxvBatb CBSA3b C MOOWBbHOW
cTaHuywen MS, koTopas pacnonoxeHa Ha paccroaHum mexay 85 km n 120 km ot 6asosown

npuemonepegatoLlen craHymm BTS.
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[00135] Ha Ul 10 wunsobpaxkeHa CUMHXPOHM3AUMSA nepefaBaeMblX AaHHbIX W
NMPVHUMaeMbIX JaHHbIX, @ TAKXKE NOKA3aHO, Kak KOPPEKTUPYIOT CUHXPOHM3aLUMWIo ANS KOMNbLEBOro
cnocoba. MuHumanbHoe pacctosiHue d* cBA3M  MacwTabupyroT HEnoCPEeACTBEHHO CO
CMELLEHNEM CUHXPOHM3aLUN BPEMEHHOro criota, BblOpaHHbIM ANa ucnonb3oBaHus 6asoBown
npvemonepegawowlen craHyven BTS Ha nopkaHanax Bocxopsijero kaHana. MobunbHas
cTaHuua MS otnpasnset nepegasaemble gaHHble 1002 B crnoTe, KOTOPbIA OHA BOCMPUHUMAET
kak BpemeHHon cnot 0. basosas npuvemonepegarowjan ctaHyna BTS nonyyaet npuHumaemble
AaHHble 404 nocne 3agepXku pacnpoCTPaHEeHusl, KOTopasi COCTaBnsiET MO MEHbLUEN Mepe
paccTosHme d*, yMHOXEHHOEe Ha CKOpPOCTb cBeTa. [MoCKonbKy 3HadeHue (d* - CKOpOCTb CBETA)
ABMNAETCA M3BECTHbIM, 6asoBasi npuemonepegarwjas craHuymss BTS mMoxeT npocTto CABUHYTL
CUHXPOHM3AUNIO €€ BPEMEHHbIX CMOTOB Ha BENUYMHY CMELUEHUs,, COCTaBMNAOLLYIO:
T_offset=2-d’/(ckopocTb cBeTa), rae "2" yuuTbiBaeT paccrosHue ABonHoro npobera mexay MS u
BTS, u 6a3sosasa npmemonepegatowjan ctaHymsa BTS nonyyaeT npyHumaemblie aaHHbie 1004 B

npeaenax cBoero BpemeHHoro criota 0.

[00136] Ha ®UI". 11 nsobpaxkeHbl NPUBELEHHBIE B KAYECTBE MpUMEpPa 30Ha MOKPbITUS
CNYTHUKA, KOnbLa N pe3ynbTUpYLME AnanasoHbl PAaCCTOAHUA 4N KONEL, 3TOW 30Hbl NOKPbITUSA
cnyTHUKa. CnyTHUK 1102 MOXET UMETb 30HY NOKPbITUA, koTopasa Ha OUIT. 11 nsobpaxeHa Ha
Buge cOoky kak obnacte 1104 n Ha Buae ceepxy msobpakeHa kak obnacte 1106. PasnuyHas
wrpuxoBka B 30HEe 1106 NOKPbITUS YKasbiBAET pasnU4YHbIE AMAMNA30HblI PACCTOSIHUA MEXDY
3eMHON MOBEpPXHOCTbIO KU HasoBon npuemonepegarwen craHuywen BTS, obpasyembie
konbuamu. B 3ToM npumepe nokasaHbl CeMb Korey, HO B criyyae HeobXxoammocTn MoryT ObiTb
NCNonb3oBaHbl 6onbLUEee NN MEHbLLEE KONMYECTBO Koney. B aTom npumepe oTMeyeHbl konbLua

OT o AO rs, KOTOPbIE COOTBETCTBYIOT AManasoHam pPacCTOsHUA OoT MobunbHon ctaHuyum MS go
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6asoBon npuemonepegaowen craHuyum BTS (kotopble moryT ObiTe nceBoamnanasoHamm
paccrosiHnin): {500-534,4; 534,4-568,9; 568,9-603,3; 603,3-637,7; 637,7-672,1; 672,1-706,6;
706,6-741} (BCe paccTosiHMS ykasaHbl B kM). Kaxgblh M3 3TUX AWanasOHOB MPOU3BONbHO
BbIOpaH MMEHHO MeHblue 4eM 35 kM, YTO sBnseTca yAOOHbIM pacyeTHbIM BbIOOPOM, Kak
onucaHo Hwke. B apyrux cnyyasix npuMeHeHust MoryT ObiTb WCMONb30BaHbl PasfvyHble
pacyeTHble Bblbopbl. [1pn nepBoHa4anbHOM KBUTMPOBaHUKM BbidoBa (handshake), Takom kak
npouecc kaHana npowussonbHoro goctyna RACH, onpegensaioT pacctosHue OoT MOOUnbHOW
ctaHuyum MS po ©Gasoson npuemonepegawowen craHuymm BTS, n Ha ocHoBaHuM 3TOro
pacctoaHus mobunbHaa crtaHums MS moxeT ObiTb HasHayeHa OfHOMY W3 Koney B 30He

NOKPbITUA CNyTHUKA.

[00137] Kak onucaHo Humxe, Bce MOOunbHble cTaHuum MS, HasHa4YeHHblE KOHKPETHOMY
KOnbLy, MOryT OblTb Ha3Ha4Ye€Hbl OAHOW HECYLLEeW 4acToTe WM rpyrnne HeCcywmx 4acToT, Ha
koTopbix nepegatot dperim TDMA/FDMA, vnn moryT ObiTb MCNOMNb30BaHbl APYyrne NOAXOAbI.
CornacHo HeKOTOpbIM BapnaHTam peanusauyum Konbua MOryT NepeKkpbiBaTbCs Takum obpasom,
4yTO MOBunbHas ctaHyms MS moxeT 3aHmmatb 6onblue Yem OAHO KonbLo. Hanpumep, nepsble
ABa konbua moryt coctaensatb 490-540 km n 530-580 km, Tak 4to MOOMnbHas craHuua MS,
pacnonoXeHHasa Ha paccTtosHumn 535 km oT 6a3oBon npuemonepearoLlen ctaHymm BTS, moxet

HaxoaAMTLCS B NMIOOOM U3 3TUX Koney.

[00138] B 3aBMCUMMOCTM OT KenaTenbHOro npuMeHeHns opbutanbHas 6Gasosas
npvemonepegawwjas craHyms BTS MOXeT koppekTMpoBaTb CBOM MPOTOKOMbI M onepayum
cornacHo: (1) cnocoby onepexeHus CMHXpOoHM3auun; (2) cnocoby yBENUYEHHON AanbHOCTU (C

ncnonb3oBaHNMeEM MeHee 4YemM BCeX BPEMEHHbIX CNOTOB, KOTOPble ABNAKTCA AOCTYMHbIMW, U
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NCNONb30BaHNEM HEUCMNONb3YEMbIX BPEMEHHbIX CMOTOB B Ka4yecTBe 3awmTHbix Gutos); (3)
crnocoby COpTUPOBAHHOW YBEMWYEHHOW [anNbHOCTU (C UCMOMb30OBAHMEM MEHbLUE, YEM BCEX
BPEMEHHbIX CMOTOB, KOTOPblEe SABMSAKOTCA AOCTYMHLIMW, WU UCMOMb30OBAHUEM HEUCMONb3yeMbIX
BPEMEHHbIX CMOTOB B KayecTBe 3alUTHbIX OWUTOB, pacnpeferieHHbIX MeXay BPeMEHHbIMU
cnotamy B Cny4vasiX, KOrga BPEMEHHble CrOTbl HA3Ha4YalTCA Ha OCHOBAHUWN OXWUAAEMbIX
N3MEHSIIOLMXCA 3agepxek); (4) konbueBoMy crnocoby yBENMYEHHOW AanbHOCTU (CO CABUMOM
CUHXPOHM3ALUM Takum 0B6pasom, YTO 30HA NOKPLITUS ABNAETCH KOMbLOM C BHYTPEHHUM KPYrom,
KOTOpbIM He noaaepxuaetcsd); (5) MHorokonbueBoMy cnocofy yBENUYEHHOW AarnbHOCTU
(koTopbin nopgobeH cnocoby (4) C MHOXECTBOM Korney Ans OAHOBPEMEHHOrO MOKPbITUS
Pa3nU4HbIX AManasoOHOB PACCTOSHUA U MOOWMbHBLIX CTaHUMW MS, HasHayeHHbIX KOnbLly Ha
OCHOBaHWM €ro paccTosHUsS Mexgy mobunbHon ctaHuynen MS n 6aszosor npuemonepesaroLLlen
craHuyven BTS); un (6) cnocoby COPTMPOBaHHOIO KOMbLEBOrO pacnpefeneHus KaHanos
(koTopbIN NogobeH cnocoby (5) ¢ pasnUYHbIMKU KOMbL@MWN, acCOLMNPOBAHHBIMU C PasfMYHbIMU
HECYLUMMWN YacToTamMu, M KOTOPbIA B OTHOLLEHMM Hecyllenm 4acTtoTbl nogobeH cnocoby (3),
nucnonb3yemomy Ans MobunbHbIX CTaHumi MS, pacnonoXeHHbIX B npejenax AguanasoHa
pPaccToAHWA AaHHOrO KOmnbla, ANS pacnpefeneHusi BPEMEHHbIX CMNOTOB); WM COYETaHUIO

oaHoro nnn 6onee 13 nyHkToB (1), (2), (3), (4), (5) n (6).

OMEPEXXEHUE CUHXPOHW3ALIMW, KOMbLIEEBOM CMOCOB YBENUYEHHOW

OANBHOCTWU M CMNOCOB COPTUPOBAHHOW YBEJIMYEHHOM OANBHOCTU

[00139] Ha Ul 12 wusobpaxkeH nepBbin npumep ©Oa30BOM NpMEMONEpPELatoLen
ctaHuyum BTS, wncnonb3yowen cnocod OnepexeHuss CUHXPOHM3aLUK, KOnbLEBOW Cnocod

YBEMNYEHHOW AarnbHOCTM N CNOCco® COPTUPOBAHHOW YBENUYEHHON AaNbHOCTU. Takmm obpasom,
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PasnUYHbIM MOOMMbHBLIM CTAHLUMAM MOTYT ObiTb Ha3Ha4YeHbl Pa3nnYHbie BPEMEHHbIE CMOTbI Ha
OCHOBaHMM HA3EMHOIO MECTOMONOXKEHUST YKa3aHHbIX MOOMIbHBIX CTaHUWIA 4151 OCYLLECTBEHUS
crnocoba COPTUPOBAHHOW YBENUYEHHOW [AanbHOCTM ANst CBA3M nNo npotokony TDMA, un

KOJ'IbL[GBOI?I crnocob ncnonb3yeTca ana npegcrasieHuna 4anbHOCTU B Ka4YeCTBe Ha3eMHOMN.

[00140] B atom npumepe cnytHuMk 1202 Haxogutcs Ha opbute Ha BbicoTe d*, n
npeanonaraeTcs, 4To cnyTtHuk, 1202 He obsa3aH noaaepxumBartb MOOUNBHYIO CTaHuuio MS,
KoTopasi Haxogutca Gnmke dem pacctosiHue d*, u He obsasaH nogaepXmeatb MOOUNbHYHO
craHymio MS, koTopasi HaxoguTCs Aanblue HEKOTOPOro MakCUMarbHOro pacCTOSAHUS dmax OT
6asoBon npuemonepegarowien craHuyum BTS. B aTtom npumepe mmMeroTcs NaTe MOBUMbHbIX
craHuymn MS1-MS5, ob6o3HayeHHble paccTosHMeM OT 6a30BOW MpuemonepefaroLlent CTaHumm
BTS, cocrasnsiowmm ot d* 40 dmax. MoBunbHbIM cTaHyuam MS1-MS5 Ha3HayeHbl BpEMEHHbIE
cnotel oT 4 Ao 0 COOTBETCTBEHHO, MNPUYEM BPEMEHHbIE CnoTbl 5, 6 M 7 ocralTca
HepacnpeaeneHHbIMW, Tak 4YTO Crnoco® COPTUPOBAHHOW YBENMUYEHHOW AANbHOCTU MOXET
NCMNOMb30BaTbCA C TPEMSI BPEMEHHbIMWU CrOTaMyM B KavyecTBE 3alUUTHOrO WMHTepBana. JTo
COOTBETCTBYET MpMMeEpPHO 486 Gutam n nsobpaxkeHo Bo dppenme 1204 mobunbHOW CTaHUum
MS. Tlo npuumMHe Hanuuns paccTosaHUA Mexay MoOunbHOW cTaHuwen MS n Gasosoun
npvemonepegatwowlen craHymen BTS curHanbHble naketbl ot MS1 k MS5 npuHumarotes kak
ykasaHo BO penme 1206 6Gasoson npuemonepegawowien craHyum BTS, nokasaHHOM Ha

yepTexe.

[00141] B a3TOoM npumepe OMNEpPEXEHNE CUHXPOHM3aUun coctaensier 22 Outa
(Heobxoammble Anst 4anbHOCTU 12 KM), N CMELLEHME CUHXPOHU3ALMM ANS YKa3aHHOro Konbua

coctaBnsaAeT 875 OMTOB, YTO COOTBETCTBYET PACCTOSIHUIO MpUMepHO 488 km, Tak 4yto d*
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coctasndet npumepHo 488+12=500 kM. 3aWUTHbIN WHTEPBAN YBENUYEHHOW AanbHOCTU
3aHMMaeT [0 TPEeX BPEMEHHbIX CMOTOB, HO 3TO MpeaycMaTpuMBaeT MOMHbIN  AUana3oH
pacctoaHui mexay MS n BTS (T.€. dmax-d*) npumepHo 295 km. MNMpeanonarasa gansHocTb A0 35
KM AN OMNEPEXEHUsT CUHXPOHM3auuKM, KOTopoe MOXeT cocTtasnate oT 0 go 63 Outos,
AanbHOCTb cnocoba CoOpTUPOBAHHOW YBEMUYEHHOW AANbHOCTU MOXET AOCTUraTb NPUMEPHO OT
35 kKM 40 npumepHo 640 KM B 3aBMCUMOCTU OT TOrO, CKONbKO BPEMEHHbIX CMOTOB Ha3Ha4yeHo
3alMTHOMY MHTEepBarny, kak nokasaHo B Tabnuuye 1. B Tabnuiye 1 B OTHOLWEHUN LanNbHOCTU
npeanonaraeTcd, YTo JOCTYMNEH MOSHbIA AManas3oH OonepexeHns cuHxpoHusauum ot 0 go 63
ouToB.

TABJTNLA 1.

Homepa pacLUMPEHHbIX [anbHocTb (T.€. dmax-d*) (B
3aLlUTHBIX BPEMEHHbIX CIOTOB KM)
0 ~35
121,34
207,82
294,29
380,76
467,24
553,72
640,19

~N OO o AWON

[00142] 3Ta dpenimosasa ctpyktypa TDMA obecneumBaeT CNyTHUKOBYKO COTOBYHO 30HY
NOKpbITMA BGonbLIOn reorpadpuyeckon obnactu. Jaxe ¢ Takum NMoOaXOLOM BCE €LUe UMEKTCS
npobnembl U TPYAHOCTM MPaKTUYECKOrO XapakTepa, KoTopble TpebyroT pelueHusi. Bo-nepsbix,
Kaxabin dperm obecneymBaeT HEMHOrMm OonbLue MNONOBUMHBLI MOTEHUMANBHOW MPOMYCKHOW

crnocobHocTn TunuyHoro dpenma GSM. Bo-BTOpbIX, B 3TOW KOHUrypauum Kaxabli penm
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NoaBEPXKEH AESUCTBUIO U3MEHSIIOLLEroca AOMNMEepPOBCKOr0 CMELLEHUA B Mpeaenax nnoc unu
MUHYC ~35 kY (KOTOpOE U3MEHSIETCS OT PELUEHUS 4O PELUEHUS B 3aBMCUMOCTM OT Bbibopa
opbuUT, HaKMOHHOW JanbHOCTW, WCNonb3yemon yactotel M T.n.). OpgHako npobnema
JOMMEPOBCKOro CMELLEHNA MOXET OblTb MWHUMMM3MPOBaHa C WCMNONb3OBaHWEM CnocoboB
npumeHeHus 6asoson npuemonepegawwien craHuyum BTS Ha opbute u  yCTpOUCTBA,
OMUCaHHbIX B HacTodAen 3asBke. TPYAHOCTW, CBSA3aHHble C CUHXPOHW3auunewn, moryt ObiTb

peLUeHbl cneayowmm obpasom.

OMEPEXEHWME  CUHXPOHU3ALUMMN WU CMNOCOBbI  COPTUPOBAHHOIO

KONbLEBOIO PACMPEOENEHNA KAHANIOB

[00143] Ha ®UTI. 13 nsobpaxeHo, kak pasnnyHbIM MOBMIMbHBIM CTaHUMSM MOryT ObiTb
HasHa4eHbl pasnNuyHble KaHanbl HA OCHOBAHMN HA3EMHOrO PacrnonoXeHs MOBUMbHbBIX CTaHLWIA
oTHocuTenbHO 6asoBon npuemonepeparowen craHumm BTS, 4tobbl konbueson cnocob mor
NCNONb30BaTbCsA C NEPEMEHHBIMU AMaMeETpPaMKU Konewl ANS pasnuyHblX kaHanos. Kak nokasaHo
Ha uyepTexe, cnocod, B KOTOPOM UCMONb3YETCHA ONepexeHne CUHXPOHM3aUumn (4Na 4anbHOCTU
npumepHo ot 0 go 35 kM), n cnocob COPTUPOBAHHOIO KOMbLIEBOrO pacnpejeneHns KaHanos
MOryT obecneunTb NpUMepHo ewe 241 kv ganbHocTn 6€3 pacxoga BPEMEHHbIX CrioTos. [pu
ncnonb3oBaHMm cnocoba COPTUMPOBAHHOIO KOMbLEBOrO pacnpejeneHnss KaHanoB 30HY
MOKPbLITUA CMYTHUKA Pas3gensloT Ha Konbua, kak usobpaxeHo Ha OUI. 11, n kaxgoe Konbuo
CBSA3bIBAOT C pPasNMYHOM Hecyllen 4YactoTon. Kaxkgoe KkonmbLO AEWCTBYET C pasfnyHbIM

CMeLLEeHMEeM CUHXPOHU3aLuK.
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[00144] Ncnonb3yemoe B HACTOSILLIEN 3asiBKE MOHATUE KaHana MOXET BKNtovaTtb B cebs
OAHO unNn 6onee KOHKPETHbIX YacTOTHblE MOAPAa3fEneHUn B MNPOTOKOME, Takux Kak rpynna
Hecymx 4acTtoT. Ha ®UI. 13 gnanasoH nogaepkMBaeMbiX NCEBAOPACCTOAHUA MEXLY CaMOW
Onn3korM U camon AanbHen MOTEeHUManbHOW Lenbio cocTaBnsaeT 241 KM 1 pasgeneH Ha ceMb
koney. B pesynbrtarte obpasoBaHbl 06nact MOKPbITUS, COCTaBRSOWME NMPUMEPHO 34 KM Ha
OAHO KOMbLO, N CMELLEHNS CUHXPOHMU3aLMU MOryT ObiTb PasnUYHbIMU AN PasfMYHbIX Konew,
HasHa4eHHbIX rpynnamM kaHanos unu Habopam kaHanos. [Mpy HaNUUUU CMELLEHUA OT rPynnbl
KaHarnoB A0 rpynmnbl KAHANOB MEHbLUE YeM NMPUMEPHO 35 KM MOXET ObITb JOCTUrHyTa norHas
NpornyckHas CrnocobHOCTb B KaXAOM KaHane 3a C4YeT YCTpaHeHus HeobxoaumocTu
JOMOIMHUTENbHbLIX CMNOTOBbIX 3alUUTHbIX WHTEPBArnoB, B pe3ynbTare 4Yero AOCTaTOYHbIM

ABNAETCA TONbKO onepeXXeHne CUMHXpoHu3aLuu.

[00145] [MakeTbl 3anpocoB kaHana npoussonbHoro pgoctyna (RACH) wmoryt
NCNONb30BaTbCA AN OMNpeAeneHns AanbHOCTU  PacnpoCTpPaHEeHUst M3 CUrHana Kakaown
MobBunbHon ctaHuum MS. basosasa npuemonepegarowjaa craHums BTS moxer ncnonb3osaTb
wmpokoseLjatenbHbii kaHan (BCCH) gnsa HenpepbIBHOMO UMM Nepuognyeckoro yBeaoMneHus
MOBUNbHBIX cTaHuymin MS no kaHany RACH oTHOCUTENbHO TOro, Kakue Hecyuwjas dacrtota u
BPEMEHHOW CMOT Ha3Ha4yeHbl AaHHOW MobunbHOW cTaHuymm MS 6asoBon npuemonepeaaroLemn
ctaHuynwen BTS ana wucnonb3oBaHuMs npy nepejade no BOCXoaswemy kaHany. basosas
npyvemonepegatwoLjas craHyms BTS MOXeT TOYHO 3HaTb, korga mobunbHas ctraHyms MS Oyget
nepeaasatb cBoW naket no kaHany (RACH), n MoxeT nogcuntbiBatb KONUYECTBO BUTOB MEXAY
3TMM MOMEHTOM BPEMEHUN N BpEMEHEM haKkTnyYeckoro npnbebiTua naketa. [lytem geneHuns 3aToro
konnyectea 6uToB Ha GUTOBYIO CKOpOCTb kaHana (270,83 kbwut/c ansa cetn GSM) 6asosas

npuemonepegamLas craHuus BTS MOXeT BblUMCNSTb BPEMS 3afepXKW pacrnpocTpaHeHus
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ABounHoro npobera. 3atem 6asoBaga npuemonepegatowlas craHyms BTS Bbluncnset ganbHOCTb
pacnpoCTpaHeHNs wWnu MNCEeBAOPACCTOAHME MNYTEM [ENEeHUss CKOPOCTU CBETa Ha BpPeEMS
3aEPXKN  pacnpocTpaHeHus ABowHoro npobera. B  3aBucMMOCTM OT  pacyeTHOro
NceBaopaccToOsaHUA Kaxaaa MmobunbHasa ctaHyma MS nonyyaeT npaBo HasHaAYeHUSA Ha kaHan B
KOHKPETHOW rpynne kaHanos. Hanpumep, B kKoHdUrypauum, nokasaHHon Ha Ul 13, kaHanbl B
rpynne bg kaHanoB HasHa4yalTCA MOOMMbHBIM CTaHumam MS, KOTOpble UMEKT pacyeTHble
NnceBaopaccTosHMs npumepHo mexay 500 km u 534 km; KaHanbl B rpynne b KaHanos
HasHa4aTcsd MOOUMNbHBIM CTaHuuam MS, KOTOpble UMEKT MNCEeBAOPACCTOAHUA, U3MEPEHHbIE
Mexay npumepHo 534 kv 1 npumepHo 568 kv oT 6asoson npuemonepejaroLlen ctaHuyum BTS,

HaxoasLwencs Ha opbuTte, 1 Tak e Ans APpYyrvx gnanasoHoB, kak n3obpaxeHo Ha OUIM. 11 n 13.

[00146] MNepBas rpynna by kaHanoB coaepXxut dpenmbl npotokona TDMA BocxogsLero
kaHana, KOTOpble CMELEHbl OTHOCUTENbHO (PpPerMoB, nepefaBaeMblX MO BOCXOASLLEMY
KaHarny, Ha OAHO M TO € KONMMYEeCTBO, kak m3obpaxeHo Ha OUI. 12. Cnegyowas rpynna by
KaHanoB COAEPXKUT PpenMbl, KOTOPbIE€ CMELLEHbl Ha AOMONHUTENbHbIE NpUMepHO 62 BuTta oT
dhpenmoB rpynnbl bg kaHanoB. Ppenm Kaxkaowu rpynnbl KaHanoB, Takum oOpasom, MMeeT
npumepHo 62 6uta B kavyecTBe LOMOMHUTENBHOrO CMELLEHUSA NO CPABHEHWUIO C MpeabiayLyen
rpynnown kaHanos (T.e. ppenm rpynnbl bi+1 KAHaNOB CMELLEH Ha AONOMNHUTENbHbBIE NPUMEPHO 62
B6uTta ot dpenma rpynnel b kaHanos). 3Ta koHpUrypauymsa, gobasnswowaa 62 6uta, cosgaeT
pasnnyHble KOmMbLa 30Hbl MOKPbITUSA, KaXX40€ W3 KOTOPbIX COCTaBMSET NPUMEPHO 34 Kwm,
NMOCKONbKY KaXAabll OUT cCmelleHus penma COOTBETCTBYET NMPUMeEpPHO 555 M, n kaxpoe
Konbuo/rpynna KaHanos paclmpseTca npumMepHo Ha 34 KM ganbwie npexHero. [lpu
HasHa4YeHMN pasnnYHbIX CMELLEHUA CUMHXPOHU3aUUM Kaxgas rpynna kaHanos obecneuymsaer

30HY MOKPbLITUS Pasnn4YHbIX KONeL B NPOCTpaHCcTBe (M Ha noBepxHocTy 3emnu). Koraa rpynnam
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KaHanoB MpuAaT CMELLEHMS CUHXPOHM3aUUM C npupaljeHusmn 62 6uta, M UCnonb3yeTcs
Knaccudeckmi BapuaHT peanusauyum GSM, nonHas nponyckHasi cnocoBHOCTb MOXET ObiTb
AOCTUIHYTa@ B KabKAOM KaHamne, u MOXeT ObiTb OCYLEeCTBNEHa 4Ypes3BblYavHO LUMPOKasi 30HA
NoKpbITUS. 3TO MOXET ObITb BbINONHEHO 6e3 HeobxoaMmMocTn Moaudukauum MoBUNbHOM
ctaHyum MS cetn GSM. Ha ®Ul. 11 nokasaH Buh CBEPXY BHWU3 Koney AanbHocTen. [pynna
KaHamnoB KaKgoro Konbla AanbHOCTEW OMpPefensieTcs OTNMYUTENbHLIM  "Anana3oHOM
paccTosiHMA", KOTOPbIN NPEeAnuMcaH ANS AAHHOTO KOHKPETHOro BapwaHTa peanu3ayum B

0603HaueHnsAxX B NeBON YacTn yeptexa Ha DUl 11.

OBPABOTKA JOMNEPOBCKOIO CMELLEHUA

[00147] HecmoTps Ha TO, YTO MpPEACTaBfEeHHble Bble Cnocobbl U BapuaHTbl UX
peanusaymm Moryt obecneuntb MaKCUMarbHYH MNPOMYCKHYHO CNOCOBHOCTb AN BCEro
KaHanuM3npoBaHHOro CriekTpa, 4acTtoTbl NepejaBaemMblX AaHHbIX MOrYT ObiTb PasnMYHbIMU NpU
nepegade n npueme m3-za OTHOCUTENbHOrO nepemelleHns 6asoBon npuemonepesaroLen
ctaHyum BTS n mobunbHbix ctaHymn MS. PeweHne npobnembl AOMNNEPOBCKOrO CMELLEHUSN
MOXET MCMNONb30BaTLCA ANS y4YeTa B CLEHaPUNAX, B KOTOPbIX MHOXECTBO MOOUMbHbBIX CTaHLUMIA
MS HaxopaTcs B npegenax nogoOHbIX AuanasoHOB MCEBAOPACCTOSHMA OT  6as3oBou
npvemonepegatowjen ctaHymm BTS, pacnonoxeHHon Ha opbute, HO WUCMbITLIBAKT LUMPOKYHO
BapuaTMBHOCTb BOCMPMHUMAaEMOro CABura Hecyuwlen 4actoTbl. B kayectse npumepa moryT
ObITb paccMoTpeHbl ABe MOBunbHble cTaHumm MS, KOTOpble COrnacHo BbIYUCIIEHUSAM
Haxo4aATCAa B Npeaenax O4HOro M Toro e Konbua/rpynnel bs KaHanos, Kak nokasaHo Ha OUI.

11, Ha KoTopom ogHa mobunbHas ctaHuma MS pacnonoxeHa, Ha BEPLUMHE NEpeaHero KoHua
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30Hbl MOKPbLITUS CNYTHMKA, B TO BPEMS Kak gpyras mobunbHas ctaHums MS pacnonoxeHa B

HUXHEM KOHL|e 30Hbl MOKPbITUA CNYTHUKA.

[00148] Kak nokasaHo Ha PUI". 11, CNYTHUK HaXO4UTCA HENOCPEACTBEHHO HaA LIEHTPOM
30HbI MOKPbLITUSA, YKa3aHHOW AN rpynnbl bo kaHanos (B Havane CTPenku), U nepemeLyaeTcs B
HanpasneHun ctpenkn "CkopocTb". epBaa mobunbHaa crtaHuma MS, Haxoasawascs nepeq
BEKTOPOM CKOPOCTU CMYTHWKA, WCMNbITbIBAET MOMOXUTEMNbHOE AOMNMEPOBCKOE CMeELLeHune
4acToTbl MPUHUMAEMOro curHana, B TO Bpemsa Kak BTopaa MobunbHas craHyma MS,
HaxoddaWwaaca no3agu BeKTopa CKOPOCTM  CryTHMKA, WCMbITbIBAET  OTpuLarenbHoe
AONNEepoBCKOE CMELLEHNE YacTOTbl MPUHUMAEMOro curHana. Ecnu aTum MobunbHbIM CTaHUUAM
MS HasHayeHa ofHa M Ta e 4acToTa, CMYTHUMK MOXET NPUHMMAaTb CUrHanbHbIE NakeTbl OT
yKa3aHHbIX MOBOUMbHbIX CTaHumi MS Ha 4acToTax, KOTopble OTCTOAT APYr OT Apyra Ha MHOro
kmnorepy (Ha 70 kl'y B cnyvae gnanasoHa craHgapta 1800/1900 ansa cetn GSM). Kpome T0rO0,
HasHa4YeHne coceaHUX kKaHanoB MOOWNbHbIM CTaHumsaMm MS, KOTOpble€ WUCMbITLIBAKT LUMPOKO
pasnuyalomecss BRUSHUSA AONNEPOBCKOr0 CMELLUEHUS, MOXET MPUBOAUTbL K B3aWMHbIM

nomMmexam CurHamnoBs B CNyTHUKE.

[00149] Ha ©®Ul. 14 un3obpakeHO, Kkak 30Ha MOKPbITUS CAyTHUKA morna Obl ObiTb
nogpasaeneHa Ha NeHTOYHble obnacTn AONNepPoOBCKOro CMELLEHUss A4Ns cnocoboB CMArYeHUs
ykasaHHoW npobnembl. Kak nokasaHo Ha deptexe, CnyTHuk 1402 npesnonoXuTenbHO
nepemeLLaeTca C HEKOTOPOM CKOPOCTbID OTHOCUTENbHO noBepxHocTn 1404 3emnun. 3oHa 1406
MOKPbITUA  CMNyTHUKA npeacrtaBnder cobon obnactb Ha Buae CBEPXy OT CNyTHUKA,
nepemMeLyatroLLerocs B HanpasneHnm, ykasaHHom crtpenkomn "Ckopocte". MobunbHaa craHuyms

MS, Haxopswasaca B obnactn 1410 sektopa 30HbI 1406 MOKPBLITUS CMNYTHUKA, UCMbITbIBAET
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NONOXWUTENBbHOE L0MMNEPOBCKOE CMELLUEHNE 4acTOTbl CUrHanoB, MPUHUMAaEMbIX OT CMYTHUKA
1402, Torga kak mobunbHas ctaHuna MS, Haxogsiwasica B obnactn 1412 sektopa 30Hbl 1406
MOKPbLITUS  CMYTHUKA, WCMbITbIBAET OTpUUaTENbHOE AOMNMEPOBCKOE CMELUEHNE 4acTOoThbl
CUrHanoB, NpuHUMaemblx OT cnyTHuka 1402. KoHKpeTHOe AOnnepoBCKOe CMELLEHME YacToThl
NPUHUMAEMOro curHana MoxeT ObiTb OnpeaeneHo ¢ UCMONb3OBaHMEM  MPOCTbIX
reOMETPUYECKMX BbIMUCIIEHWUA, U ANA AWANA3OHOB AOMMEPOBCKUX CMeljeHun 3oHa 1406
NOKPLITMSA CYTHUKA MOXET ObITb pasgerieHa Ha nonockbl, OrpaHUYEHHbIE KOHTYPHbLIMU NTIUHUSIMMU,

KOTOPbIM HasHa4yeHbl 3Ha4YeHns 1420 COOTBETCTBYHOLMX UM 4OMNEPOBCKNX CMELLEHNI.

[00150] B TpexmepHOM NpOCTPaHCTBE AONNEPOBCKOE CMELLEHME B NOOON TOUKE 30HbI
MOKPbITUSI CNYTHMKA MOXET ObITb BbluMCNEeHO 6a3oBor npuemonepeaatoLyen craHynen BTS nnu
MoBunbHoOM cTaHuuen MS npu Hanuumm goctatovHon nHpopmaymm. OgmH cnocob BbINONMHEHNS
TakMx BbIYUCIEHUN OCHOBaH Ha TOM, YTO BCE BEKTOPbl MPEACTaBrEHbl B reOLEHTPUYECKON
3emHon cucteme koopauHat (ECEF). Ota cuctema koopaumHaT Takke W3BEeCTHa Kak
BpaLlamoLlanca cuctema koopauHat 3emnu, NMOCKONbKY OHa SIBNSIETCA CUCTEMOW KOOpAWHAT,
KOTOpas BpaLjaeTca B NPOCTPaHCTBE BMECTE C 3eMnen BOKPYr ee ocu BpaljeHusa. CornacHo
JaHHOMY crnocoby Kaxkabll U3 BEeKTOPOB oOpabaTbiBaldT Kak BEKTOPHbIE BEMUYUHbI C TPeMs
KOMMOHEHTHbIMW  3HAYEHUSIMW, TaK YTO KaK40e KOMMOHEHTHOE 3Ha4yeHWe B BEKTOpe
NPeACTaBnsieT 3Ha4YeHNe BAOMb KaXK40M OCU CUCTEMbI KOOPAUHAT, NPEACTaBNEHHON BEKTOPOM.

YKkasaHHble 3Ha4YeHWs MOryT XpaHUTLCA B NaMsATK 48 nocnegyoLern o6paboTky NpoLeccopom.

[00151] Ecnu rers NnpefcTaBnseT BEKTOP NOMNOXEHMSA CnyTHUKa B koopanHaTtax ECEF, n
s NMPEACTaBNseT BEKTOP NonoxeHms mobuneHon ctaHuymm MS B koopauHatax ECEF, torpa

BEKTOP MOMOXeHMs MOOWNbHOW cTaHuum MS oTHocutenbHO 6asoBon npuemonepesaroLlen
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cTtaHuyum BTS moxeT BbITb BbIPaKEH KakK: usts = Ius - eTs. [10400HBIM 06pa3om, ecnu vars
NpeAcTaBnsaeT BEKTOP CKOPOCTU CnyTHUKa B koopauHatax ECEF, n vus npeacraBnaeT BekTop
ckopocTn mMobunbHon ctaHuun MS B koopauHatax ECEF, torga sektop ckopoctu 6asosown
npuemonepegjaowlen craHuyum BTS oTHocuTenbHO mMobunbHoW cTtaHuymm MS moxeT ObiTb
BbIP@)XXEH KaK: VeTsmMs = VBTs - VMs. NS BbIYMCMEHUS LOMMEPOBCKOrO CMELLEHWUS, 3HAYEHUS
KOMMOHEHTa CKOPOCTM VeTsms Oa30BOW npuemornepegarollen craHymm BTS oTHocuTenbHo
MOBMNbHOM CTaHuMm MS B yka3aHHOM HanpaeneHWM WNU e4UHWYHOTO BEKTOopa Mo3numu
MobunbHon ctaHuymm MS oTHocuTenbHO 6asoBon npuemonepeparowen craHuyum BTS
(rms/aTs/|rms/BTS|) NPOLIECCOP BLIYMCIISIET 3TY NO3ULMIO U 3aTEM BbIMONHAET €€ AeNeHne Ha ANUHY
Ha3Ha4YeHHOW BOMHbI, KOTOPAasi COOTBETCTBYET HECYLLEN YacToTe. 3TO MOXET ObiTb BbIMOMHEHO
C MCNOMNb30BaHNEM CKaNAPHOro NPOU3BEAEHUS 3TUX ABYX MHTEPECYIOLLNX BEKTOPOB, T.€. VBTSMS
W ruseTs /|Mvs/aTs |, 1 MOXET ObiTb 3anucaHo B Buae PaBeHCTBa 1 1 MOXeT ObiTb OCYLLECTBMNEHO B

NPOrpamMmmMHOM KoAe.

TMS/BTS 1
RSl S * —

D= [V .
BTS/MS [Irms;Brsll] 4

(Pas. 1)

[00152] B PaBeHcTBE 1:
D — pac4yeTHOe 4ONNEPOBCKOE CMELLEHNE; U
A — ANWHA BOSMHbI HECYLLEN YacTOoTbl, KOTOPasa MOXET ObITb BblYMCIEHA NYTEM AENEHNS

HEeCYyLLieil YacTOTbl Ha CKOPOCTb CBETA.

[00153] Hanpumep, KOCMMYECKMA  NeTaTenbHbIM  annapatr  HaxoguTca  Ha
akBaTopuanbHon opbute Ha BbicoTe 500 KM M B KOHKPETHBIA MOMEHT BPEMEHU PACMONOXKEH

HernocpenCTBEHHO Haj HyneBbiM MEpUAWAHOM (Hanpumep, Haaup OTHOCUTEMbHO CNYTHUKA
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Haxo4uTCA HENOCPEACTBEHHO B TOUYKE NMepeceyvYeHns aKksaTopa 1 Hynesoro mepugunaHa). B tor
e CcaMbli KOHKPETHbIN MOMEHT BpPEeMEHW HenoaswkHas mobunbHas craHums MS 1430
pacnonoXxeHa npubnmnsnTenbHO Ha YPOBHE MOPSA NOA KOCMUYECKMM NeTaTenbHbIM annaparom,
HO HaxoAuTcA Ha akBaTope Ha 1° K BOCTOKY MO AONroTe (Hanpumep, MeCTOMOMOXEHMUE Mo

LUMPOTE M Jonrote MoXeT ObITb onucaHo kak [0, 1]).

[00154] B artom cueHapum koopauHatbl cnytHuka B cucteme ECEF cocrasnsaior
npumepHo [6870 km; O km; O km]. BekTop CKOPOCTM KOCMMYECKOro neTaTeribHOro annapara,
nepemeLlaloLlerocss no Kpyroson opbute Ha BbicoTe 500 KM, NPUMEPHO NepPneHAMKYnsapeH
BEKTOPY MOMOXEHUS W napannerneH aksaTtopy (Ans aksaTopuanbHOW opbutbl). 3HayeHue
BEKTOpPA CKOPOCTU OTHOCUTENBHO MOBEPXHOCTU 3EMN MOXKET ObITb BbIYMCIIEHO KakK:

SQRT(mu_earth/(R_e + h)) —w_earth*(R_e+h) = 7,11 km/c,

rae:

mu_earth — rpaBuTaymoHHas noctosHHas 3emnu (mu_earth=398658,366 km*/c?);

R_e — paguyc 3emnu Ha akBaTtope (R_e ~ 6370 km);

w_earth — yrnosasi ckopocTb BpalyeHua 3emnu (w_earth=7,27*10"° pagunaH/cek); u

h — BbicoTa cnyTHuka (h=500 kKm B 3TOM npumMmepe).

BekTop ckopoctn kocmuuveckoro netarenbHoro annapata B cucteme ECEF, Takum
obpasom, coctaensietr npumepHo [0 km/cek; 7,11 km/cek; O km/cek]. MNo3nymsa HenogBMKHON
mobunbHon ctaHuyum MS B cucteme ECEF Ha wwupote 0° n Ha 1° kK BOCTOKY NO AONrote
coctasngaeT npumepHo: [R_earth*cos(1°); R_earth*sin(1°); 0]=[6369 km; 111 km; O]. Mosnyua
3TON HenoaBwkHOW mMobunbHon ctaHuum MS B cucteme ECEF oTHocuTenbHO kocMmn4yeckoro
neTarenpHOro annapara, Takum obpasom, coctaensieT [6369 km; 111 km; 0]-[6870 km; O km; O

km]=[-501 km; 111 km; 0]. JonnepoBckoe cCMelleHMe curHana ¢ dacrtotom 1900 MIy,
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NPYHMMaemMoro 3ToM MoOunbHOW cTaHumen MS OT KOCMMYECKOro neTaTtenbHOro annapara,

Takum o6pasom, COCTaBNAET, kak nNokasaHo B PaBeHcTBax 2, 3 n 4.

I 1
D = I:VBIS/Mb * 7”1-”5/.31‘5” * E
MS/BTS : (PaB. 2)

D= “0; 7 11kTm; 0] . [-501 km ;111 km;[)]] L1

513.149&km 0158m ; (PaB. 3)

D=9734kHz (PaB. 4)

[00155] Kak onucaHo Bbilwe, curHan, NPUHATLIM OT MobunbHon cTaHuyum MS no kaHany
npoussoneHoro poctyna (RACH) B ©asosown npuemonepegarowen craHuyum BTS, moxer
NCNOMNb30BaTbCA AN BblUMCNEHNst nceBaopaccTosiHmsa. OH TakKe MOXET UCMONb30BaTbCA ANS
annpokcMMauun JOonnepoBCKOro CMELLEHNsT OTHOCUTENBbHO MOBunbHOW ctaHumm MS. MNMoaobHo
ToMy, kak GasoBasi npuemonepegawowjaa craHuus BTS pacnosHaeT, kakon BpeMEeHHOW CroT
nepegaeTca no kaHany npoussonbHoro gocrtyna (RACH), Takke OHa pacnosHaeT, kakas
Hecyllass 4actoTa AEWCTBYET B HacToswurM MOMeEHT. Takum obpasom, korga ©OasoBas
npyemonepegawwjans craHuua BTS npuHumaeTr nakeT kaHana npoM3BOMbHOrO AOCTyna
(RACH), oHa MOXeT U3MepsTb LEeHTparnbHyl 4acToTy NakeTa W BbIYUCIIUTL €€ CMELLeHune
(pa3HOCTb) OTHOCUTENBHO OXMAAEMOW LEHTpanbHOW 4acToTbl B KaHane npOu3BONbHOMO
gocryna (RACH). MNpu Takom noaxoae moxeT TpeboBatbcsa wunm He TpebosartbCH, YTOObI
B6asoBas npuemonepegarowjas craHums BTS cnytHuka otcnexusana ©6onee  wmMpokun
4YaCTOTHbIN AManasoH B kaHane npomssoneHoro goctyna (RACH) B 3aBUCMMOCTM OT TOro, kakoe

3Ha4vYeHune gonnepoBCKoro cMmeLleHna BoCnpuHMMaeT CuctemMa.

[00156] Ha ®UTI". 15 nsobparkeHa BGnok-cxema npouecca N3MepPeHUsi, B KOTOPOM MOXKET
ObITb MCNOMb30BaH kaHan npomnssonbHoro gocrtyna (RACH) ans 6asoson npuemonepegaroLlen

ctaHuum BTS ans onpegeneHus NCeBAOPACCTOSHUS W JOMNMEPOBCKONO  CMELLEHUS
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oTHOCUTENBbHO MOBunbHon ctaHumm MS. Kanan RACH moxeT 6biTb ykasaH, korga mobunbHas
cTaHuua MS roToBa WHMUMMPOBATb CEaHC CBA3W (Hanpumep, OTnpasuTb TeKkCT SMS,
BbINOMHUTb TENEMOHHBIN BbI3OB, NEPeAaTh AaHHbIE). 3Ha4YEHNE AOMNNEPOBCKOrO CMELLEHMS HE
TpebyeT yacToro nsmepeHnsi/obHoBneHns. U3aMeHeHuss 3Ha4yeHNst 4ONNEPOBCKOrO CMELLEHNS 3a
Bpemsi, koTopoe TpebyeTca ANns 3anpoca AOCTyna K KaHany 1 OTnpaBreHnst NONE3HON Harpysku
AaHHbIX, OObIMHO SABMSIOTCA HE O4YeHb OONMbLUIMMM U HE SBNSIOTCA pas3pyLUMTENbHbIMU ANS
CNOCOBHOCTU CUCTEMbI OTMpaBnATb/MPUHUMMATL curHanbl. B cnydasx, kotopbie mMornun Obl
Bbl3BaTb CepbesHylo npobnemy, ©OasoBas npuemonepegawowas craHuna BTS wmoxer
BbIMNOMHATb MPOTHOCTUYECKNE U3MEHEHUS B MPEAMNONOXEHUN, YTO MOOunbHasa craHuus MS
nepemeLLaeTcs He o4YeHb BbICTPO. 3TOT NpoLecc MOXeT ObiTb MCMONMb30BaH B PACMONOXEHHON
Ha cnyTHuke 6GasoBov npuemonepeparollen craHuymm BTS npu ynpaBneHun wusmepeHuem
NCeBAOPacCTOSAHUN U AOMNMEPOBCKUX CMELLEHUA ANS KOOPAMHAUMM Ha3HaYeHWUs/BblAeneHus

KaHanos.

[00157] Kak n3obpaxeHo Ha Onok-cxeme Ha OUI. 15, B Hauyane npouecca Ha atane
1501 pacnonoxeHHas Ha cnyTHuke 6asoBasi npuemonepegarowjas craHuus BTS pacceinaer
LUMpOKoBeLYaTenbHbIM CrnocobomM MHOopMaUmo O CUHXpoHusaumm kaHana RACH no kanany
BCCH, u 3atem Ha stane 1502 mobunbHas ctaHuma MS nonyyaeT CBeAE€HMS O TOM, Kakow
BPEMEHHOW cnoT nepeHocutca kaHanom RACH. Wwmes 3tm ceepgeHus, Ha atane 1503
mMobunbHas ctaHums MS oTnpaBnseT nakeT BO BpeMeHHOM cnote kaHana RACH, koTtopbin
6asoBas npuemonepegawwjan craHuyms BTS HasHauuna wmobunbHonm crtaHuymm MS gnsa
ucnonb3oBaHunsa. Ha atane 1504 ykasaHHbIA nakeT AocTuraet 6a3oBon NpuemonepesarLLen
ctaHuyum BTS ¢ 3agepxkon M cmewjeHwem no dactote. 3arem npouecc 6Hasosown

npuemonepegawoLen craHumm BTS pasgensietca Ha gBa MoToKa: OAWMH NpeaHasHadeH Ans
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06paboTkM 3a4epXKKN, U APYron npegHasHadveH anst o6paboTkm JOnNnepoBCKOro cmeleHus. B
nepsom notoke Ha atane 1505 6asosas npuemonepegawowjas craHuma BTS noacuutbiBaeT
KonuyecTso 6UTOB, Ha KOTOpoe Obin 3agep)kaH nakeT, Ha atane 1506 BbINOMHSAET AeneHue
KonnyecTBa NOACYUTaHHbIX BUTOB Ha OUTOBYIO CKOPOCTb kaHana Ana BbIYUCIIEHUSA 3a4EPXKKU
ABonHoro npobera, BkMAYaroLen NOATBEPKAEHNE NpuemMa, 1 3atem Ha atane 1507 BbinonHseT
AeneHne 3a4epXKy, BKMoYatoLllen NoATBEPXKAEHME NPMEMa, Ha ABOVHYKO CKOPOCTb CBETa ANS
BblMMCNEHNs nceBaopaccTosHuss. Bo  Btopom notoke Ha ostane 1508 6Gasosas
npuemonepegaroLlan craHuna BTS namepsieT yeHTpanbHyto 4acToTy naketa n Ha atane 1509
BblYATAET YKA3aHHYIO LEHTparnbHYl 4acToTy U3 LeHTpanbHOW 4vactoTbl kaHana RACH gns
BblUNCINEHNST A4ONNEPOBCKOro cMmeLleHuns. 3atem oba notoka obbegunHaTCa, 1 Ha atane 1510
6asoBasi npuemonepegatoLlas ctaHuma BTS nposepsieT matpuly KoHurypaumm kaHana ans
HasHayeHus mobunbHOM cTaHuymm MS kaHana ¢ KoHdurypauuewn, COOTBETCTBYIOLLEW ee
NCeBAOPaACCTOSHUIO U €€ AOMnepoBCKOMY CMeljeHmio. 3atem Ha dtane 1511 Gasosas
npyemonepegarLas ctaHuMs NpoBEpPSIET, BbINOMHEHA N KOHUrypaums kaHana. Ecnu ga, Ha
atane 1513 6asoBas npuemonepegarowjas craHuua BTS HasHavyaeT mobunbHOWM cTaHyum MS
YKa3aHHbI  CKOHOUIypUpOBaHHbLIA KaHan, WU ecnu HeT, Ha Jtane 1512 0Gasosas
npyemonepegawwjan craHuyms BTS koHdurypupyeT kaHan ¢ yvyeToM OOHapy>KEHHbIX
NCeBAOPaCCTOSHUA U AONNEPOBCKOr0 CMELLEHMA ANSA YKa3aHHOW MOOMnbHOW cTtaHumn MS, n

NpoLecc 3aBepLUasTCs.

[00158] lMockonbky ©GasoBas npuemonepegawowas craHums BTS moxeT nonydyaTb
CBEAEHUST O LOMMEepPOBCKOM CMELUEHUN OT Kaxaon MOOuMNbHOM cTaHuuum MS, oHa MOoXeT
HasHa4yaTb KOHKPETHbIE AMWanasOHbl AOMNMEPOBCKONO CMELLEHUS KOHKPETHbIM KaHanam. [pu

3TOM KaXkabl MHAMBUAYANbHBIA KaHam MOXET WMETb CBOW COOCTBEHHLIM KOHKPETHbIA W
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NOKanNbHO CY)XEHHbIW AManasoH MNOTeHUManbHbIX 3HAYEeHUA [OMMEpPOBCKOrO CMELLEHMS.
Hanpvmep, B HEKOTOPbIX KaHanax MOXET Bcerga HabnioaaTbCad CMELLEHME HeCyLEeNn YacToThbl
Tonbko B gnanasoHe 0-5 kly, B TO BpeMSA Kak B APYrMX KaHanax MOXeT Bcerga Habnogarbes
CMELLEHNe HecyLen 4acToTbl TONMbKO B AnanasoHe 25-30 kl'Y, NOCKOMbKY KaHarnbl HasHadaroT
MOBUNbHBIM CTaHuuamM MS B KOHKPETHbIX norocax, kak nokasaHo Ha OUl. 14. ockonbky
AnanasoH AONMepOBCKOro CMELLEHUS TOYHO ONpPeAEeneH N B 3HAaYMTENbHOM Mepe noKanu3oBaH
ANA KaKAOro KaHana, OH MOXET WCMOoMb30BaTbCA B KayecTse onpegenutena Ana npu
pacnpeaeneHMm W HasHavyeHuu KkaHanos. JToT cnoco® HamHoro ynpowjaer obpaboTky
LUMPOKOro pasHoobpasna AONNepoBCKOr0 CMELLEHUS BO BCEM MHOXECTBE OBCMy>XMBaeMbIX

MOBUMbHBIX CTaHUM MS, HaxoasaLWUXCA B 30HE MOKPbLITUSI CYTHUKA.

[00159] Ha OUI. 14 un3obpaxkeHO BOCMPUHMMAaEMOE AOMMEPOBCKOE CMELEeHuE B
Pa3fNYHbIX MECTOMOMNOXEHMUAX B 30HE MOKPbITUA CMYTHUKOBOW CBSI3W. B WMHTYUTUBHOM
NpPeACTaBNeHUN OfHa NOMOBMHA 30HbI MOKPLITUSA CNYTHUKA B HanpaBreHUN BEKTOpPA CKOPOCTU
UCNbITLIBAET MOMOXWUTENBHOE [LOMNMEPOBCKOE CMELLEHME, B TO BPEMS Kak Apyras MoroBuHA
UCNbITbIBAET  OTpUUATENbHOE  AOMNMEPOBCKOE  CMelWeHne. B mMeHee  MHTYUTUBHOM
NPEeACTaBNEHUN TEOMETPUYECKNE BbIMMCIEHMS KPUBU3HLI 3€MMN MO3BOMAOT €CO34aTb KapTy
[LOMMEPOBCKOro CMELLEHNS B 30HE MOKPbITUS CNYTHWUKA, KOTOpPas OMUCLIBAETCHA KOHTYPHbIMU

NMHNSIMK C HapacTaloLEeN KPUBUSHON.

[00160] OanH nNoaxoa, Kak OnMMCaHO B HACTOSILLEN 3asiBKE, COCTOUT B pacnpeaeneHnn
rpynn KaHanoB B 3a4aHHbIE pynbl AONNIEPOBCKOrO CMELLEHNS, BO MHOFOM NoAo6HbIE rpynnam
KaHanoB, pacnpeneneHHbIM B 33faHHbIe KOnbLa guanasoHa NCeBAOPACCTOSIHUA, Kak OnucaHo

Bbllwe. Ecnu Hecylune 4actoTbl HA3HAYUTb KOHKPETHbIM AMana3oHam HCGBJJ,OpaCCTOFIHVIVI n
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AONMNEPOBCKNX CMELLEHNN, PaKTUYECKOE AOMNEPOBCKOE CMELLEHNE, UCTbITBIBAEMOE B KaXKAOM
kaHarne, 6yaeT yHMKanbHbIM A5 YacToTbl 3TOro kKaHana. BapuaHTtbel peanusayum atoro cnocoba
yuutbiBaoT 3T0. COrnacHo OA4HOMY BapuaHTy peanu3auun B KOHTYPHOW KapTe AOMnepoBCKUX
CMELLEHUA NCMNOMb3YIOT LEHTPanbHyo 4YacToTy ANs pacCMaTpyvBaemMoro CrekTpa, NokasaHHoro
Ha uJepTexe, cuctembl GSM Ha vactote 1900 MIy ans npegnonaraemMoro CnyTHUKA,

pacnonoXeHHoro Ha BbicoTe 500 km, ¢ yrnom mecta 40°.

[00161] Kak nokasaHo Ha OUTI. 14, kaxxgaa WwrpuxoBaga NMMHNA onpegenseT rpaHudy Ans
nonockl AOMMNEPOBCKOrO CMELLEHUs, WUCMNOMNb3yemMyro AN OrpaHUYeHus noTeHUMarnbHOro
AONNEePOBCKOro CMELLEHNS AN KaKLO0ro KaHana, v, Takum obpasom, MUHUMMU3ALUN B3aUMHbIX
nomex. KpuBM3HA KOHTYPHbIX FMMHUA Ha KapTe SBMSETCS pPe3ynbTatoM eoMETPUYECKUX

napameTpoB NIMHUN CBA3KN, a TakKe YacCcTOT CBA3U.

[00162] Ha ®UI. 16 un3obpakeHO, kak 30Ha MOKPbITUS ChyTHUKA morna Obl ObiTb
pasgeneHa Ha Korbla AManas3oHOB, Ha MOMOChl AOMNEPOBCKOrO CMELLEHUS, @ TaKKe Ha TO U
apyroe Bmecte. Kak nokasaHo Ha vepTexe, AnanasoHbl NCEBLOPACCTOSIHUN 0OpasyoT KonbLa,
N KOHTYpPbl AOMNNEPOBCKOro CMeELLeHNs obpasytoT nonockl. Mx HanoxeHne obpasyeT ceTky (He
06a3aTeNbHO OPTOrOHANBHYIO UMM NUHENHYLD), KOTopas AenuT 30Hy 1602 noKpbITUS CRyTHUKA
Ha SYeNkn, OrpaHNYEeHHbIE NEPBbIM 3HAYEHNEM PACCTOAHUS, BTOPbIM 3HA4YEHMEM PacCTOSHUS,
NnepBbIM 3HAYEHMEM [OMSEPOBCKOrO CMELUEHUS W BTOPbIM 3HAYEHUEM [ONSEPOBCKOro
cmelweHnsa. Takum obpas3om, kakaas U3 S4Yeek 3TON CETKM COOTBETCTBYET COYETaHUIO
AnanasoHa ncesaopacCTOsSHUA U ananasoHa 40nnepoBCKMX CMELLEHNA OTHOCUTENBHO 6a30BON

npvemonepegatwoiwlen craHymm BTS, Haxoaswenca Ha opbute, N SBnNSeTCa onpeaenvuTenem
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Ana mobunbHou cTaHuum MS, KoTopon JomKeH BbITb Ha3HAYEH KOHKPETHBIM KaHan (Unu kaHan

13 Habopa KOHKPETHbLIX KaHaroB).

[00163] CrneayeT OTMETUTb, YTO HECMOTPS Ha TO, YTO 30HA MOKPLITUS CMYTHUKA,
npeacTaBneHHas B AaHHOM Crny4vae, ABMSETCA KPYrfion No CBOEW MPUPOAE, 3TO He SBNAETCH
obasarernbHbIM. 30Ha MOKPLITUS MOXET UMETb KBaApaTHYIO UMW ANNUNTUYECKYIO OpMy, B
3aBUCUMOCTU OT TOrO, Kakme aHTEHHbl WCMOMb3YITCA Ha CNYTHUKE U  KaKk OHWU
CKOHMUrypmpoBaHbl. Hekpyrnaa 30Ha MoOKpbITUA MOXET obecneunmBaTb MNPEUMyLLECcTBa,
COrracHO KOTOPbIM OHA MOXET YBENMUUYMBaTb UMW YMEHbLUATb MPOAOIHKUTENBHOCTb 3aAePKeK

pacnpocTpaHeHns W/unm cTeneHb 4OMNNEPOBCKOTO CMELLEHNS B 30HE MOKPbITUS.

[00164] Ota ceTka npeacTaBnsieT CoOYeTaHWs AManNasOHOB MNCEBAOPACCTOSHUA U
ANana3oHoB  AOMNMNEPOBCKUX CMELLUEHUN, KOTOPble COOTBETCTBYKOT KBanMUKaLMOHHbIM
napameTpam rpynn KaHanoB B OTHOLLUEHUWN OMMEPOBCKOrO CMELLEHMS U MNCEBA0PaCCTOSAHUS.
MNpeanonaraeTcsi, 4YTO SAYENKM CETKW, OMNUCaHHbIE BbilWe, SABMASKTCS CUMMETPUYHLIMU
OTHOCUTENBbHO BEKTOPA CKOPOCTU CMYTHMKA. 3TO O3HAYAET, YTO KaKAasa siuerka CeTKN, KoTopas
HEe HaxoAMTCA Ha CpeaHer NUMHUM 30Hbl MOKPbLITUS CRAYTHUKA, MMeeT "MapHyl" sauyenky,
pPacnonoXeHHY Ha NPOTUBOMOMOXKHON CTOPOHE 30HbI MOKPLITUSA CNyTHUKA. TepMuH "napHas”
sAYerika CeTKM MCMOmnb3yeTCa MO TOW MPUYMHE, YTO YKa3aHHble ABE SYEMKM CETKM COBMECTHO
o6pasyloT "KOpP3uHY", KOTOpas IorMyeckum CcBs3aHa C AuanasoHOM MCEBLOPACCTOSHUM U
ANanasoHOM [OMMEPOBCKNX CMeELLeHu (T.e. mobunbHasa ctaHums MS nornyeckn HasHavaeTcs
KOP3WHE Ha OCHOBAaHMM TOrO, HaXOAMTbLCA NN NCeBAOPACCTOAHNE MOBUNbHOW cTaHuyum MS B
npeaenax AvanasoHa MNCEBAOPACCTOSAHUA, HA3HAYEHHOrO 3TOW KOP3UHE, M HaxoAaUTbCa nun

AONMNepoBCcKoe cMmelleHne mobunbHon cTaHuyum MS B npegenax guanasoHa [OonnepoBCKUX
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CMELLEHUIA, HA3HA4YEHHOrO 3TON KOP3WHE), NOCKONbKY MOBunbHble cTaHuum MS B obeunx ns atmx

siMeek ceTkn paboTatoT B yCrNoBUsAX NOA00HbBIX NCEBAOPACCTOSHUMA N LONNEPOBCKNX CMELLEHWUIA.

OBPABOTKA [OMJNEPOBCKMX CMELLEHWA OMPEAENEHHLIX YCTPOWUCTB

MOBWNbHOW CTAHLMM MS

[00165] HekoTopbie npoToKOnbl MOrytT ObiTb 6onee yCTOMUMBLIMW K  BIUSIHUIO
AONNEPOBCKMX CMELLEHUN NPU AEMOAYNSALMN CUTHANa HUCXOASALLEro KkaHana, B TO BpeMs Kak
Apyrme npoTokonbl MOryT ObiTb MEHee YCTOMYMBLIMW B 3TOM OTHOLUEHMU. B HekoTopbIX
YCTPOWCTBaX WNN HEKOTOPbIX NpoTokonax cmeweHne 2,5 kly MoxeT ObiTb MOPOroBbiM
3Ha4yeHvem AonnepoBckoro cmeweHns. OfHako Aae HEKOTOPble HU3KOMPOWU3BOAUTENbHbIE
coToBbI€ TeNedOHbl MOryT gemogynuposatb curHan kaHana BCCH co cmewennem po 20 kly
OT TOro, 4Yto OObIMHO SBNSAETCS LEHTPanbHOW Hecylen 4acToToM KaHana. 3TO MOXET
OTHOCUTLCA K OOMeHy JaHHbiMM Mexgy ©6as3oBor npuemonepegawowen craHuymen BTS wn
mMobunbHon ctaHuymen MS no kaHany FCCH (kaHany 4acTOTHOM KOPPEKLMM), KOTOPbIN
ABMNAETCA elle OAHMM LUMPOKOBELLAaTENbHBbIM KaHanom, KOTOPbIA MCMONb3yeTcsi MOOUMNbHOM
cTaHuynen MS gna CMHXpOHU3auum ee fnokanbHOro tanmepa ¢ 6a3oBON NpuemonepesaroLLen
ctaHuywen BTS. Ota CUMHXpOHM3auMs B KOHEYHOM cyeTe npeacrasnseTr cobon MHopmauyumto,
COrnacHo KoTopou TenedoH gormkeH gemoaynuposatb kaHan BCCH wn gpyrue Hucxoaswme
kaHanbl. Takum obpaszom, MOryT ObiTb WCMONb30BaHbl MOMOCHI AOMMEPOBCKOrO CMELLEHUS,
KOTOpble GonbLUME YeM NPUBEAEHHbIE B KayecTBe mpvmepa nonocbl 5 kly, ucnonb3yembie B
npumMepe, ONMCaHHOM Bbilwe. Hanmpumep, KOp3uHbl siyeek MOryT ObiTb OTKOPPEKTUPOBaHbI U
pacLUMpeHbl ANS pasMeLleHns B HMX Bonee LUMpOoKMe AnanasoHbl 4OMNNEPOBCKUX CMELLEHUN,

Jocturarowme no meHowen mepe 20 kly B nobom HanpasneHun. B encTBUTENBHOCTU, 3TO
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MOXET YCTPaHUTb NOTPEOHOCTb rPynnNUPOBaHUN AOMNNEPOBCKUX CMELLEHUA B KOP3WHbI, Koraa
30Ha MNOKPbLITUS CNYTHWKa ABMAETCA AO0CTaTOMHO MarnoWn, Tak 4YTO NpeAenbHbid  criyyamn
JAONMNEpPOBCKOro CMeLleHnss coctaBnaeT MeHbwe yem 20 kly. 3TO MOXET He OTHOCUTLCA K
APYrMM NpoToKonam, Takum Kak npoTokon NB-10T, B KOTOPOM MCMOMb3YOT HAMHOMO MEeHbLUNe
nonockl nponyckaHna curHana. lNportokon NB-I0T Takke UMeeT apyrue OTnunyus, Takue Kak
cuTyauusi, B KOTOPOW MPOTOKONOM MHOXECTBEHHOro gocrtyna sisnsetcss npotokon NB-loT
ctaHpapta LTE, n orpaHudeHHoe paccrosiHue cocTtasnsier 40 km, KOTOpoe MOXET ObITb
MPEBLILLEHO paccTosHMEM Mexay 6a3oBon npuemonepearolien crtaHuymen n MoOUnbHbIM

YCTPOUCTBOM.

HASHAYEHUE KAHATIA

[00166] Kak onucaHo B HacTosiLen 3asBke, 6asoBas npuemonepegatoLas craHyma BTS
MOXET NoAAep)KUBaTb MHOXECTBO MPUEMONEPESATUMKOB, KaKAbIA M3 KOTOPbIX UCNONb3yeT
CBOK COOCTBEHHYIO HECYLLYIO 4acTOTy, KOTOpas, B CBOK OYeEpenb, MOXET NogAepXuBaTtb 40
BOCbMW MOBUnbHbIX cTaHumn MS. Kanan moxeT ObiTb CBfi3aH C npuemonepegarymkom,
MOCKOMbKY npuemonepesaTymk MOXeT ObITb HACTPOEH Ha UCNONb3OBaHNE O4HOW U3 MHOXECTBA
BO3MOXHbIX HECYLLMX 4acToT. B npuBeaeHHOM BbilLE NpUMEpPE UCMONb3YITCA 123 AOCTYMNHbIX
HECYLMX 4acToTbl. M3 HUX MHOXECTBO HECYLUMX 4acToT Mnpu HeoBXOAMMOCTU MOryT ObiTb
pacnpeaeneHbl MoOBunbHbIM  cTaHums MS, HO HekOoTopbIMM NpeuMMyLiecTBamu  MOryT
Nnonb30BaTbCA T€ U3 HUX, KOTOPbIE MPUNUCAHbI K A4YENKaM CETKW, TakK YTO KOP3WHbl NOL4OOHbBIM
obpasom pacnonoXeHHbIX MOBWMbHBIX CTaHuun MS, umerowmx noaobHble paccTOsHWUS OT
6asoBon npuemonepegaowen craHuyum BTS ©n nopobHble AONNEepoBCKME CMELLEHUS,

NCMONb3YIOT OAHY M TY XK€ HECYLLYIO YacToTy, U 3TN HeCyLLue YacToTbl MOTYT ObiTb HasHa4eHbl
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cnepaya onpegeneHHon ctpartermn. KaHany (KOTOpbIA  NOFMYECKM MOXET COAepXaTb
BOCXOASALUMIA MOAKaHAN U HUCXOASALMIA MOAKaHarm, Kak OMUCaHO BbILLE) MOXET ObITb Ha3HaYeH
OAVH N3 MHOXECTBA BPEMEHHbIX CIOTOB U 04HA M3 MHOXECTBA HECYLLMX YacToT. KaHan MoxeT
OblTb  MAEHTUMUUMPOBAH UCKIIOYATENBHO B COOTBETCTBUM C  Ha3HAYEHHbIMM €My
XapakTepUCTUKaMu, TaKUMK Kak ero HecyLasi 4acToTa 1 ero BPEMEHHOW CMOT, HO B HEKOTOPbIX
CUTyaumnsiX KakgoMy KaHany npucBavBaloT METKYy kaHana. B meTke kaHana MoxeT ObiTb
3aKoAMpoBaHa Hecyllaa 4acToTa kaHana ee BPEMEHHOW CroT, a Takke ee OnepexeHue
CUHXPOHM3ALUM 1 JOMNNEPOBCKOE CMELLEHME, HO MOryT BbiTb UCNOMb30BaHbl 1 6onee NpocTbie
METKM, TaKMe Kak nocrnegoBarernbHble Homepa, 1 6asoBas npuemonepeaatolas craHuma BTS
wunn mobunbHas crtaHuma MS cogepxxart coxpaHeHHOe COOTBETCTBME METOK HOMepa KaHana
Has3Ha4YeHHbIM XapakTepucTvkam (Hanpumep, kaHan 1 WUCnonb3yeT Hecylylo 4YacTtoty fi u

BpeMeHHon crnoT 0, kaHan 2 NCNONb3yeT HECYLLYIO YacToTy f7 1 BpEMEHHOM CnoT 3, N T.M.).

[00167] Ha ®UTI". 17 nsobpakeH 0g4UH NPUMEpP sYeek guanasoHa Konew/n0onnepoBCcKoro
CMELLEHNSA AN 30Hbl NOKPbITUA CNyTHUKA. [epeceyeHne konew nceBfopacCTOsHMN U NonocC
JOMNNEePOBCKOro CMeLeHnst oBpasyeT CeTKy 30Hbl MOKPbLITUSA. FYerkam CEeTKW, T.e. syenkam

AnanasoHa Konew/onnepoBcKoro CMeLLeHUsi, MoryT ObiTb HasHa4yeHbl KaHanbl.

[00168] Ha ®UT. 18 nsobparkeHO NpMBEAEHHOE B KAYECTBE NpUMEPA HasHaAYEHNE S4eeK
AnanasoHa Koneu/gonnepoBCKUX CMELLEHWUA, nokasaHHblx Ha OUI. 17, KOHKPETHbIM rpynnam
HECyLMX 4acToT W AONMEPOBCKMX CMELEeHWA. [pynnbl NOrMYeckMx kKaHanoB MOryT ObiTb
CBSA3aHbl C O4HOWN uUnu 6onee HecyWMMN YacTtoTaMmm U/Nnn BPEMEHHbIMU CNOTamMmn BO permax
TDMA, wucnonb3ywowmMx 3TW Hecywme dactotel. Ha OUI. 17 kaHanbl nokasaHbl C

NPOV3BOMNbHbIMKW MeTkamu kaHana oTr 1 go 70 B paHHom cnyyae. OHM NPOU3BOISIbHO
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HYMEpOBaHbl CHU3Y BBEpPX, T.€. OT MakCUMaribHOro oTpuyaTenbHOro AONNepoOBCKOro CMELLEHNS
4O MaKkCUManbHOro MOMOXWUTENBHOMO AOMNMEPOBCKOro cMmelwleHns. Kananel 1-70 moryT
COOTBETCTBOBATb KaHanam, Ha3HAYEHHbIM KaXZOMYy W3 BOCbMW BPEMEHHbLIX CMOTOB BO
dperimax, KOTopble UCMOMb3YIT BOCEMb HECYLUMX YacTOT, N K&KAOMY U3 LLUECTU BPEMEHHbIX

CMNoOTOB BO hpenme 4NS elle O4HON HECYLLEN YacTOThbI.

[00169] Cxema Ha ®UI. 17 nokasbIBaET, Kak S4YenKam CETKN 30Hbl MOKPLITUA CryTHUKA
HasHa4alT HoMmepa KaHanoB. Ha yepTexe TOnbKO neBasi CTOPOHA 30Hbl MOKPLITUS MOKas3aHa
NPOHYMEPOBaHHOW, HO criegyeT MOHUMaTb, YTO MapHbIM A4Yerkam B MNpaBOM CTOPOHE 3O0Hbl
MOKPbITUSI TaKKe Ha3HadeHbl Te K& Homepa kaHanoB. Tabnuuya pacnpegeneHus kaHanos Ha
OUI. 18 nsobpaxkaeT cxemy pacnpeaeneHusi KaHanoB, B KOTOPOW KadKAbl HOMEp KaHana
CBA3aH C BbIAENEHHOW WUNM  Ha3HAYeHHOW TPyNnoM  AOMNMEPOBCKOrO  CMELLEHUS,
COOTBETCTBYOLLEN Nonoce Aonnepockoro cmewlenus (o1 Do Ao D13), v rpynnon kaHanos (oT by
40 bs). Cneayer OTMETUTb, YTO COrMacHO elwje OAHMM BapuaHTam peanusaymm KOnmyecTBO
KaHarnoB MOXET M3MEHATLCS B 3aBUCUMOCTU OT TOro, Kak CrpyrnnmMpoBaHbl NCEBAOPACCTOAHUS U
AONMEPOBCKNE CMELLEHNS ANnst MOBUNbHbIX CTaHuun MS. Auyenke ceTkm mMoryT 6biTb Ha3Ha4eHb!
MHOXECTBO kaHanoB. B npumepe Ha PUI. 17 1 18 pna npoOCTOTbI U3MNOXEHUSI O4HOWN SiYenke
CETKN HasHadeH OAWH HOMep kaHana. HasHauyeHusiMM kaHana 3anofiHeEHa TONbKO MOMOBUHA
AYENKN CETKW, MOCKOSMbKY SYEVKU PacnonoXeHbl CUMMETPUYHO OTHOCUTENBHO BeEKTOpaA
CKOPOCTWU CMyTHUKA. A4Yenkam CeTKM, KOTOpble HE 3anofiHeHbl, B (PakTUYECKOM BapuaHTe
peanusayMM HasHa4dalT TOT XE& HOMEp KaHana, KOTOpPblIA YKasaH B SA4YEerKe CETKM Ha
NPOTUBOMONOXHOW CTOPOHE KOHTYPHOW KapTbl OTHOCUTENbHO AAHHOW SYENKN. 3TO NOTOMY, YTO
HECMOTPS Ha TO, YTO CMMMETPUYHBIE SYENKM CETKU CYLLECTBYIOT B PasfU4YHbIX (PU3NYECKUX

MECTOMOIOXEHNSIX HAa KOHTYPHOW KapTe (1 B peanbHOCTU TOXE), OHM NPEACTaBNSAOT O4HU U Te
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Xe KBanMUKauMoHHble NapamMeTpbl B OTHOLUEHUW MceBfopaccTosHus oT  6asoBoi

npuemonepegarLlen ctaHyumn BTS, pacnonoxeHHon Ha opbute, 1 4ONNEPOBCKOro CMELLEHWS.

CYXXEHWVE U PACLUMPEHUE

[00170] ®PyHKkUMa Hazoson npuemonepeaaroen ctaHymm BTS, cocTosawas B "cy>keHnn
N pacwmpeHun”, NCnonb3yeTcs, Koraa nofkaHanbl BOCXOASLIEro kaHana npuCyTCTBYIOT B
CMEXHOM CMeKTpe, U NojkaHanbl HUCXOASLLEro kaHana npuCcyTCTBYIOT B CMEXHOM CNekTpe, n
korga LOnnepoBCKNE CMELLEHMS paBHbI NOMNOCE NPOMYCKaHWA CUrHana unm NpeBbILAT ee, YTo

He AONYCTUMO ANS OCYLLECTBMNEHUS CnegytoLero cnocoba.

[00171] Tabnuuya Ha OUI. 18 npepcTaBnseT mMaTpuvly HasHaA4YeHUss KaHanoB, KOTOPYHO
f6asoBas npuemonepegarowjan craHuyms BTS, pacnonoxeHHas Ha opbute, MOXeT
NCNonb3oBaTb AN ONpPeAeneHnst Toro, kak HasHavaTb kaHanbl MobunbHoM cTaHuyum MS, n
MOXET HasHa4aTb NX CNocoboM, COrnacHO KOTOPOMY CMEXHbIE HOMEpPA Ha3HAYaKTC CMEXHbIM
Hecywmm vactotam. Korga curHanbHbI nakeT npuHuMaroT no kaHany RACH, oueHkm
pacYETHOro AOMNIEPOBCKOr0 CMELLEHUS U pacyeTHbIX NCEBAOPACCTOSHUA WCMONb3YT ANs
onpeaeneHns], Kakon kaHan AOormKeH ObITb HasHa4YeH gaHHOW MOOUNbHOM CTaHuum MS, nytem
OBHapyXeHNs COOTBETCTBYIOLLEN SIYEMKM CETKM U nMoucka HoMepa kaHana gnsi MoOunbHOn
cTtaHyum MS B ykasaHHon Tabnuuye. B atom npumepe, He kaxkaas rpynna kaHanos (B KONMOHKax
Ha PU. 18) umeeT O4HO M TO e KONMYECTBO UCMOMb3YEMbIX UMM AOCTYMHbIX (aKTUYECKNX
KaHanoB, MOCKOMbKY HE Kagasa rpynna KaHanoB COOTBETCTBYET MNCEBAOPACCTOSHUAM, Ha
KOTOPbIX MOXET HabnwgaTtbCa NOMHbIA AManasoH AOMNepoBCKOro cmelleHus. basosas

npuemonepegamLlas craHuuss BTS xpaHut konuto 3Ton Tabnuubl 1 MOXET UMETb pasfuyHbIe
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Bepcumn aTon Ta6J'II/IL[bI Ana ncnonb3oBaHUA NMpu HasdHavYeHUM HOMepa KaHana Ha OCHOBaHWUK

AYEWKN CETKN.

[00172] MpenmywiectBa cnocoba HasHaA4YE€HMsI KaHarnoB, COrNMacHO KOTOPOMY KaHarbl
HasHa4yalT B MOPSiAKE SYEEeK CETKW, WMEILMX KOHKPETHbIE [JOMNEPOBCKME CMELLEHUS,
nokasaHbl Ha OUI. 19. TMOCKONbKY KOCMUYECKMA NeTaTenbHbIA annapar akTMBHO HasHadvaeT
KaHanbl Ha OCHOBaHWM OXWLAEMOro AOMMEPOBCKOrO CMELLEHUS, Y HErO0 HEeT HeobXo4UMOCTU
YyYMTbIBaTb TakoW LIMPOKUA AunanasoH caBura Ha 4yactote npuema. Bmecto storo Gasosas
npuemonepegawwas craHums BTS, pacnonoxeHHas Ha opbute, MOXeT npuKkasaTb
CyLLecTBylOLEN UHPPACTPYKTYpe MOBUNbHOW cTaHumm MS cBs3biBaTbCA Ha ONpPeAEeneHHOoM
Hecywlen 4actoTe, HO OyaeT OTCnexumBaTb Ha HEMHOrO CABUHYTOW HECyLlen 4acTtoTe, B
3aBUCMMOCTWN OT BEMMWYMHbI AOMNNEPOBCKOrO CMELLEHUS, OXMAAEMOW Ha 3TOM kaHane. Takown
NOAXOA YMEHbLUAET B3aMMHbI€ MOMEXWN CMEXHbLIX HECYLLIMX YaCTOT B CEIMEHTE, OTHOCSLLEMCS K

KOCMUYECKOMY NeTaTenbHOMy annapary.

[00173] CornacHO JaHHOMY KOHKPETHOMY BapuaHTy peanu3auyunm  KOHTYpPbl
AOMMEPOBCKOro CMELLEHNA OTAENEHbI APYr OT Apyra YacTOTHbIMU MPOMEXYTKAMW, KaXKAbIA 13
KOTOpbIX coctaBnsieT 5 kY, HO MOXeT ObiTb MCNOMb30OBaHO ApPYroe pasgeneHue. Takum
obpasom, 6asosas npuemonepegarowjas ctaHums BTS cnyTHMKa OTCNEXMBAET KaXKAbIA KaHar,
Ha3Ha4YeHHbIN MOOMMBbHOW CTaHuum MS, Ha Hecyllen 4yacToTe, KOTopas SIBMAETCA CPeAHUM
3HaYEHMEM MaKCUMarnbHbIX U MUHUMAIbHbIX AOMNNEPOBCKMX CMELLEHUN ANSA HECYLLEN YacTOTbI
3TOro KaHana, v NpPoBEpSAET HanuuMe naketa AaHHbIX BO BPEMEHHOM CIOTe, Ha3HaYeHHOM
aTomy kaHany. Hanpumep, npegnonaraetcs, 4to kaHan 70 HasHadeH mobunbHOW cTaHymm MS

N NOrNYECKN CBA3aH C YacTtoTon Fzo 1 BpemeHHbIM cnoTom TS7. Basosas npuemonepeaaroLyas
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cTaHuua BTS, pacnonoxeHHas Ha KOCMWUYECKOM feTaTenbHOM annapare, MOXeT OTCnexmnsaTb
CUrHan BOCXOASALLEero kaHana ot mobunbHou ctaHumm MS Ha Hecywen yactote TS7+27,5 kl'u.
Taknm obpasom, HM OAMH curHam He cmewaetcs bombwe 4Yem Ha 2,5 kly OT 4acToThl,
orcrnexmeaemon 6asoson npuemonepeparowen craHuymen BTS. B ceow ouepepb, 6asosas
npuemonepegarwLas ctaHyua BTS, pacnonoxeHHas Ha opbute, MOXeT nepegasarb CUrHan no
kaHany 70 nytem nepejayum CBOEro naketa Ha 4vacrtote T1S70-27,5 kY, Tak 4yTOo curHan
npuHumaeTca mobuneHon ctaHymen MS B npeaenax yenecoobpasHoro orpaHUYeHns HecyLen

YacTOoTbl, Ha KOTOpOI7I OHa BbINONHAET OTCNeXuBaHne.

[00174] Ha ®UI. 19 nokasaHa kapTa HeCyLMX 4acToT BOCXOASALLEro kaHana wu
HUCXOASALLEro kaHamna, KoTopble MobunbHasa ctaHuus MS un 6a3oBas npuemonepegarollas
ctaHuua BTS wucnonb3yior ana cesasum. B uactHoctn, Ha UM 19 nokasaHbl rpynnbl
JOMNNEPOBCKNX CMELUEHUN, ykasaHHble Ha PUI. 17 un 18, KOTOpblE WMEIOT LUMPUHBDI,
mMacLTabnpyemble Ha OCHOBaHMM KONUYECTBA KaHanoB, KOTOpble OHM cogepxat. Korga kaHanbl
HasHa4arT B 3aBMCUMOCTU OT HEKOTOPOro M3BECTHOroO adbdekTa AONNepoOBCKOro CMELLEHUSA B
nopsiake yBENUYEHMSI HEeCyLleW 4acToTbl, CUrHambl BOCXOASALLEro kaHana "pasgsuratotcs”
Janblle Apyr OT Apyra WU OnpeaenstoT KaHamnbl, koTopble 6asoBas npuemonepegaroLlas
ctaHuua BTS Bbibupaetr ans otcnexusaHusa. TakorM noaxosd MNO3BONSAET MMHUMU3MPOBAaTb
B3auMHble nomexu B 6a3oBon npuemonepegarowien ctaHyum BTS, pacnonoxeHHon Ha opbuTe.
Hucxoasawmn kaHan nepegaeTr 4acTOTbl, KOTOpble "caBuraloTcs" BMECTO "pasgBukeHus", ¢
obecneyeHnem curHana, KOTOPbIA WMMEET COOTBETCTBYIOLLYIO HECYLUY 4acToTy, Koraa

gocturaet mobuneHon ctaHuyum MS. Cnegyet OTMETUTb, YTO rpynnbl AONNEPOBCKUX CMELLEHNN

yKasaHbl Ans 060MxX YacTOT BOCXOASALLErO KaHana v HUCXOASALLEro KaHana, YTo nojpasyMeBaet,
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YTO KaXAabll KaHam WMEET KOMMOHEHT BOCXo4sdLlero KaHamna W HUCXoAdllero kKaHana.

Bo3aMOXHbI 1 gpyrie BapuaHTbl.

[00175] Ha ©UI'. 19 mnsobpaxkeHo, yto HasoBas npuemonepeparowaa craHuyua BTS,
pacnonoXeHHasi Ha opbuTe, OTCMNEXMBAET HA HEMHOMO PasfBMHYTbIX YacTOTax OTHOCUTENBHO
4acToT, nepegasaeMbix MOOUNbHOW cTaHumen MS. 3To aBnseTca pesynbTaToM HOBOW CXEMbI
pacnpefeneHus KaHanos, KOTOpasi MO3BOMSET YMEHbLUMTb B3aWMHbIE MOMEXU N CMOXHOCTb
JOMMNEpPoOBCKOro CMELLEHMA npu CBA3M C MOOUNbHbIMM  cTaHuuammu MS. B onepayumax
HUCXOASALLEro KaHana KOCMUYECKUI neTaTenbHbI annapar nepeaaet Ha bonee "CABUHYTbIX
APYr K apyry" kaHanax, Tak 4to npubbiBalomne B Lenesyo MoOunbHyo ctaHymio MS curHansl
UMEIOT NpaBUmbHYO 4acTtoTy. [pynnbl kaHanoB NpeAcCTaBrieHbl rpynnamu  AOnnepoBCKUX
CMeLLEeHN, ykasaHHbiX Ha PUI. 17 n 18, n UMET LWMNPUHBLI, KOTOPblE MacLuTabupoBaHbl B

3aBUCUMOCTU OT KONM4YecCcTBa KaHanoB, KOTOPbIE OHU COoAepXaT.

[00176] CnepyeT OTMETUTb, YTO KaHanbl Takke MOryT ObiTb BblAeneHbl rpynnam
AOMMEPOBCKNX CMELLUEHUN B nopsigke yOblBaHMA 4acToTbl curHana. JToT cnocob® MOXeT
peBepcMpoBaTb MOBEAEHUE MPUMHUMMaEMbIX W NepefaBaeMbiX CUrHanoB C TOYKM 3PEeHUs
6asoBon npuemonepegarowen crtaHymm BTS. LlenecoobpasHo npegnonarate, 4To 3TOT cnocob
hakTUYeCkM NO3BONSAET yNyywnTb 06paboTKy curHana, NMPUHATOrO NO BOCXOASLLEMY KaHany oT
MoBunbHOM cTtaHumm MS. 3ToO noToMy, YTO CurHanbl BOCXOASLLEro kaHana "casuraroTtcs
BMECTe" BMeCTO "pasaBmKeHus”, kak nokasaHo Ha OUIT. 19. MNockonbky BenuumHa "casmkeHns"
SABNSAETCH  OTHOCUTENbHO MNOHATHOW, 6asoBas npuemonepeparwas craHuyms BTS,
pacnonoXeHHasa Ha opbute, MOXET yCunueaTtb 3TOT 3PPEKT nyTem OBOCHOBAHHOIO CYXXEHUS

nornocbl MNPOMNYCKaHUSA, B KOTOPOW OHa OTCMEXMBAET KaxAbld BOCXOAAWMW KaHan. 370
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O3Ha4yaeT, YTO MNPUHATbLIE CUrHarnbl BOCXOASLLEro KaHana pasgeneHbl Ha meHee yem 200 kly
(kak aTo nmeeT mecto B cucteme GSM). B sTom cnyyae 6a3oBas npyemonepegaroLlas cTaHyus
BTS, pacnonoxeHHas Ha opbute, TEOPETUYECKN MOXKET OTCrexXunsaTb B 6onee y3kux kaHanax c

YMEHbLLEHMEM LUyMa.

[00177] CornacHo HeEKOTOpPbIM BapwaHTam peanu3auun HacTosawero unsobpeTeHns
MOXET ObITb NPeanoYTUTENBHbIM OCYLLIECTBINEHNE "pas3aBmkeHnsa” nnn "caBmKeHns" kaHanos B
6asoBon npuemonepeparowen craHuyum BTS ana oboux noakaHanoB BOCXOAALErO W
HUCXOAALEro KaHanoB. [ns 3TOro KOHCTPYKTOP MOXET Ha3HayaTb KaHanbl, KOTOpble UMEIOT
yBENuMYMBaIOLMECH YacCTOTbl CUrHana BOCXOASLIEro KaHana W YyMEeHbLUALWMECa 4acToThbl
CUrHana HUCXOASALLEro KaHana. 3TO MOXET NPUBECTU K "pasaBMKeHUI0" kaHanoB Ans YyHKUMN
npuema BOCXOASLIEro kaHana W nepejayn Hucxogswero kaHana B 6a3oBou
npuemonepegatoLlen craHymm BTS. N Hao6opoT, yMEHbLUEHME YaCTOT CUrHana BOCXOASALLEro
KaHana n yBenuyeHme 4acTtoT CUrHana HUCXOASLLEro KaHana MOXET MPUBECTU K "CABMKEHMID"
kaHanoB Ana OYHKUUA Npuema BOCXOASLLEro kaHana un nepejavm HUCXoAsilero kaHana B

6asoBoun npnemonepeaaroLlen ctaHymm BTS.

[00178] HecmoTpsa Ha TO, 4TO Ha PUI. 19 kaHanbl n3obpaxeHbl B OOPME KMETOK, MO
OAHOW Ha rpynny AOMNMEPOBCKUX CMELLEHWA, CreayeT NOHMMAaTb, YTO KMeTKa, NoKasaHHas Ha
OUI. 19, koTOpas pasgBUraeTcsl NN CABUIaeTCsl, MOXET COOTBETCTBOBATbL O4HOW unu 6onee
HECyLUMM 4acToTam U OogHOMY unu 6onee BpeMeHHbIM croTam. Hanpumep, B npumepe rpynnbi
Dy ponnepoBCKkUX CMEeLLeHUn, kak nokasaHo Ha OUIT. 18, kaHanbl 50-56 Ha3Ha4eHbl S4enkam B
nonoce, OxXBaTbiBAEMOW 3TOW TPYMNMOW AONMEPOBCKMX cMmewleHnn. Kananbl 50-56 wmoryT

NPeacTaBnsiTb CEMb BPEMEHHbIX CMOTOB BO perMax OAHOW HeCyLleh 4acToTbl, OAMH
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BPEMEHHOW CrOT BO hperiMax Cemu PasfMYHbIX HECYLLUMX YacTOT, UMM HEKOTOPYID APYryio

KOHbUrypauuio.

OBHAPY>XEHWE MECTOMNOJIOXXEHNA

[00179] B pononHeHue Kk nepegadve paHHbIX Mexay 6asoBon npuemonepegaroLlen
cTtaHuywen BTS n mobunbHom craHumen MS, Gasosas npuemonepeparowjaa craHuyua BTS
MOXEeT ObITb MCMonb3oBaHa ANA OOHapPYXXEHWS MECTOMONOXEHUs, T.e. onpeaeneHns
reorpadpuyeckoro MonoXeHna MoburnbHOM ctaHumm MS no meHblien mepe npubnuanTerbHO
UNKU C AOCTarovHbIM paspelleHveM ANS PasnuyHbIX CryvyaeB MNpUMEHeHUs (Hanpumep,
onepauuni nNOAAEPXKKM YAANEHHOro noucka W cnacaTenbHblX onepauyun). Korga cnyTHUK
npoxoaunTt Hag mobunbHou ctaHumen MS, 6asoBas npuemonepepatrowas craHums BTS atoro
CNyTHUKa onpegensiet (Kak ONUCaHO BbIWE) AYENKYy CeTkM Ana mMobunbHOM cTaHuum MS
(dbakTuyeckn aBe napHbIX SYEnKkM ceTkn). Korga Apyron CnyTHUK MNPOXOAWUT Han TOW e
mMobunbHon ctaHumen MS, 6Gasosas npuemonepegawowjas craHums BTS atoro BTOpPOro
CNyTHUKa onpefenseT napy siYeek CeTKM B 30HEe MOKPbITUS 3TOr0 BTOPOro cnyTHuka. Ecnn
BTOPOW CNYTHUK HAXO4UTCA Ha apyron opbute, oTnnyarolenca ot opobutbl NEPBOro CNyTHUKA,
MIMHUM CUMMETPUM ANS ero Komnbla AuanasoHa MNCEBAOPACCTOSHUA U KOHTYPHOW MOMoOChI
AOMMEPOBCKNX CMELLEHNA OT4aCTU OTNUYAKTCS OT NUHUA CUMMETPUM MEPBOro CNyTHUKA.
MNpeanonaras, 4to mobunbHas crtaHums MS He nepemelyaeTcsi OTHOCUTENbHO YKasaHHbIX
6asoBbix cTaHuun BTS unu nepemelwyaerca Tonbko B HEOOMbLUOW CTEMEHU MO LUKane 30H
MOKPbITUA CMYTHUKA, TOr4a MECTO, r4e ABE Napbl SYEEK CETKU PacrnonoXeHbl Takum obpasom,
4YTO OfHa SYENKa CETKM OAHOrO CMNyTHMKA MEPEKPLIBAETCS C OAHOW SAYEWKOW CETKU LpYyroro

CMyTHUKA, a ApYrue ABe COOTBETCTBYIOLUME SYEMKM CETKU He MEepeKpbiBalOTCs, MOXET ObiTb
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onpeaeneHo 6asoBon npuemonepeaaroLllen ctaHunen BTS kak BO3MOXXHOE MECTOMOMOXEHUNE

MobBunbHon ctaHyum MS.

[00180] 3TOT NMOAXOA4 MOXET WMCMONb30BATbCS WHAMBMAYANbHO UMW B COYETAHUUN C

APyrmMmun onpejenarnwmmMmmn MeCctononoXXeHne CUCTemMmamMu.

OBYCNOBJIEHHbLIE MPOrPAMMHBIM  OBECMEYEHVMEM  PAOWOCPEACTBA,

AMHAMUYECKOE PACNPEAENEHME MO MIIOTHOCTK

[00181] basoBsas npuemonepegaroas ctaHuma BTS BbINONHAET pa3nuuHblie yHKLUN,
Kak onvMcaHo B HacTosien 3asske. basosasa npuemonepeparowas craHums BTS moxeT ObiTb
OCyllecTBNeHa CO CTaHAapTHbIMW, OnpefeneHHbIMM  MpPorpaMMHbIM  obecneyeHnem
paguocpencTBamMu, 3anporpamMmmMmUpOBaHHbIMA UMW BbINOMHEHHBIMU C KOHKPETHLIMU PYHKLUSIMM,
obecneyveHHbIMn B HUX. OBycnoBneHHoe nporpaMmmMHbiM obecneveHnem pagnoobopyaoBaHmne
MOXET ObITb MOBTOPHO 3anporpaMMMpPOBaHO Ha opbute NS CMELEeHUss OTHOCUTENbHO
KOH(Mrypauum kaHana B Cxeme pacnpegeneHus kaHanos 0a30BoW npuemonepesaroLen
ctaHymm BTS. 3710 sBnserca npegnoyTUTENbHbIM NPU HEPaBHOMEPHOM pacrnpegeneHunm
MoBunbHbIX cTaHumi MS Ha 3emne. Hanpumep, ecnu 6asosas npvemonepegarowas ctaHyns
BTS nmeeT npeobpasoBaHne coeauHeHHbIX MOBuUnbHbIX cTaHumi MS unu npeobpasosaHne
npeanonaraemMbix MOBUNbHBIX cTaHyun MS, kak nsobpaxeHo Ha OUIT. 20, nnn korga 6asosas
npuemonepegarwwas craHyma BTS nonyvaet 3HauuTenbHoe OOMbLUMHCTBO 3amnpocoB OT
MOBUMbHBIX CTaHuun MS, KOTopble cogepXaT KOHKPETHble JAuanasoHbl AOMNnepoBCKOro
cmewleHna u - pabortalotr B npegenax  nogobHbIX  ncesgopaccTtosHun,  6asoBas

npuemonepegawowjan craHyna BTS moxeT npegocrtaBnsaTb 6onee nepenonHEHHbIM S4yenkam
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ceTkn Bornbluee KONMYECTBO kaHanoB. Takum 06pasom, AaHHbIE O AOMMEPOBCKUX CMELLEHMSAX U
ncesgogmanasoHax MoryT MCnonb3oBaTbCs AN NPONOPLMOHANbBHOMO pacrnpeaeneHns KaHanos.
B npaeson wactu OUI. 20 npeacraBneHa cxema, nokasbiBawLlasi ANsl KKLON SAYEUKU CETKMW,
CKOMbKO KaHanoB MOXeET ObITb pacnpeaeneHo 3TON ssHENKe CETKU. Ha yepTexe nokasaH TOMbKo
OAWH MOMYKPYr, Y4YUTbiBasi, YTO 30HA MOKPbITUS CMYTHUKA SBNSETCA CUMMETPUYHOWN

OTHOCUTENBHO BEKTOPa CKOPOCTU CMyTHMKA.

[00182] Ha o©UI. 21 unsobpaxkeHa npuBefeHHas B kayecTse npumepa Tabnuuya
pacnpeaeneHns KaHanos, KOTOpas MOXeT ObiTb MCMonb3oBaHa Ans pacnpejeneHvs u
npeobpasoBaHus, nsobpaxeHHbix Ha PUI. 20, ¢ BblaENeHNEM kaHanos, nNpeobpasoBaHHbIX B
yrnopsAOYEHHbIE KaHanbl B CXEeMe HasHayeHus kaHanos. [na pekoHdurypauuu kaHana ans
obCnyXMBaHNs SYENKN CETKM Mpuemonepesatynk ANs  KaHana pekoHUrypupylT co
CMELLEHNEM CUMHXPOHM3AUUN BPEMEHHOrO CnoTa, OTNUYarWuMcs OT (PpernmMoB nepeaaym
TDMA, n npuemonepeaartynk nonyvaet oOHOBMEHWE CBOUX KOHMPUIypauMOHHbIX CMELLEHWUIA
4acToT ANS NMpUema u nepejayn Ha HecyLmx BOCXOASILLEro KaHama U HUCXOASALLEro kaHana
COOTBETCTBEHHO. [locne peKkoHMUrypmpoBaHma M MOBTOPHOro npeobpas3oBaHust kaHanos B
CXEMy pacrnpeaerneHus KaHanoB, OHU MOTyT OCTaBaTbCA B NOpPsigKe cyeTa (yBENMUMBaoLLErocs
WNN YMEHbLUAIOLErocsl) OT HWKHEro npaBoro yrrna K BEepXHemy nesomy yriy Ttabnuubl
pacnpeaeneHns KaHanos, kak usobpaxeHo Ha yeptexe. Tabnuua pacnpegeneHuss kaHanos
MOXET XPaHUTbCA B MALUMHOYMTAEeMOM 3anoMUHaKLWEM YCTPOUCTBE, AOCTYNMHOM AN
npoueccopa, KOTOPbIA yNpaBnsieT MAPOrpamMMHO OBYCMOBMEHHbIM PagnoobopyaoBaHNEM U
KOTOPbIN MOXET 3ajaBaTb 4acTOTbl U CUHXPOHM3AUMO cornacHo Tabnuuye pacnpeaeneHus

KaHanos.
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[00183] B pononHeHne k NOBTOPHOMY nNpeobpasoBaHMO KaHanoB B rPYNMbl NPOrPaMMHO
obycnoBrneHHoe pagnoobopynoBaHMe, pPachonoXEeHHOe Ha opbute, Takke  MOXET
pekoHdurypnposatb npeobpasoBaHne CBOEW rpynnbl. Hanpumep, ecnn mobunbHble CTaHLWK
MS O6binv nnoTHO ynakoBaHbl, 6asoBaa npuemonepepawwaa craHyma BTS moxer
PEKOHUrypnpoBaTb CBOK CXEMY pacrnpeperneHusa kaHanos ¢ 6onee TOYHbIMU MHTEpBanamu
NCeBAOPacCTOSHUA U LOMMEPOBCKOrO CMELLEHUA ANS  YynyylWeHus CBOEro cepsuca, B
YaCTHOCTW, YBENUYEHUS MNPOMYCKHOW CMOCOOHOCTU ANS  KOHKPETHbIX reorpaduyeckmx
obnacren. Kpome Toro, 6asosaa npuemonepeparowjaa craHyua BTS, pacnonoxeHHas Ha
opbute, morna 3agaBaTb MUHUMANbHOE W MaKCUManbHOE CMELEeHUA CUHXPOHM3aLun
BPEMEHHOro Cnota M KOMMEHCauuo JAOMNMepoBCKOro CMELLEeHUss AN CBOMX KaHanoB Ha
OCHOBaHWN U3MEPEHUA MUHMMATBHOTO N MAKCMMaribHOrO NCEBAOPACCTOAHUSA U LOMNEPOBCKOro
CMELLEHNA COOTBETCTBEHHO. 3OTO nossonseTr 6a3oBon npuemonepegarowien craHuymm BTS
Bonee 4YeTKo onpeaenaTb A4YENKYy CETKM 30Hbl MOKPLITUS CBOEro CryTHUKa 1 6onee 3apdeKTMBHO
HasHa4aTb KaHamnbl Ansa obcnyXmBaHWs MOOWUNbHbIX CTaHuMn MS, pacnonoxeHHbix ¢ 6onee
BbICOKOW MMOTHOCTbIO. bornee TOYHbIN MHTepBan Ans rpynn AOMMAEpOBCKMX CMELLEHUN Takke
CMSr4yaeT AEeWCTBME [LOMMEPOBCKOrO CMELLUEHUA B KaX4OM KaHane, B TO Bpemsa kak Gonee
YETKUAN WHTepBan AN Koney AuanasoHa MNceBAopacCTOSAHUA MOBbLILWAET MOTEHUNANbHYO
NPOMNYCKHYK CMOCOOHOCTb B OONbLUEN 4acTU KOHKPETHBLIX KOMbLUEBLIX MECTOMOMNOXEHWUA ANS

obcnyxunsaHusa 6onee TECHO PacnonoXKeHHbIX MOBUMbHbBIX CTaHumMn MS.

[00184] ObpaboTtka Ha opbuTte Takke NO3BOMSET UCMONb30BATb U3BECTHYK CKOPOCTb
CNyTHMKA ANS NPOrHO3UPOBaHMSA NEPEMELLEHUS 30HbI MOKPbLITUSI CMYTHUKA U, Takum obpasom,
NCEBAOPACCTOSHNE N KOHTYPbI AOMNNEPOBCKOrO CMELLEHNSI OTHOCUTENBHO MOOUIBbHBIX CTaHLMN

MS, koTopble OH obcnyxusaeT. Takonm nogxos nossonser 6asoBon npuemonepesaroLlen
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ctaHuyum BTS cnyTHMKa nporHo3mpoBartb, ANS Kakux "KOp3WH" NCeBAOPaCCTOAHUA W
AOMNNEPOBCKNX CMELLEHUA noTpebyeTcsa BhigeneHne kaHanos B bGrnvkanwem Oyayuiem n ans
Kakux He notpebyeTcs; NPOrHo3npyemMocTb MoxeT obecneumBaTtb Gonee TOYHOE UCMOMHEHne
PEKOHUrypaumn Ccxembl BblAENEHNA KaHanoB. [lOCKONbKY WMEETCA HEKOTOpoe BpeMS
BbINOMHEHWS, CBA3@HHOE C pPEeKOoHUrypauymen KkKaHanos, MNPOrHO3NPYEMOCTb MOXET ObiTb
3EKTMBHO UCMOMNb30OBaHa ANS rapaHTUPOBAHHONO OrpaHWYEHUs MOTepb BPEMEHW AnS
pekoHdurypaumm kaHanos. Hanpumep, Ans ydyeTa 3TOM0O BPEMEHU  BbIMOMHEHUS
pekoHdurypaumm kaHanos 6asoBasd npuvemonepegawowlan craHuua BTS, pacnonoxeHHaa Ha
opbute, MOXET MCMNOMNb30BaTb AN PECYPCHOr0 MaHeBpa uUnv pesepsuposaTtb oauH unu Gonee
KaHanoB TakMm oBpasoM, YTO HecyLyme 4yacToTbl, obcnyxmsatowme MobunbHble cTaHymm MS,
He NoTpebyloT BHE3aNHOW OCTAHOBKU OBCNYXUBaHUS ANS pPeKOoHUrypuposaHus. Mockonbky
KaHarnbl AOMMKHbI KOHPUrypupoBaTbCHA B MOPSAAKE YBEMUYEHUS UMW YMEHbLUEHWUS 4acTOTbl,
pekoHdurypauua unHorga MOXeT co3gasaTtb addekt "gommHo", korga TpedyeTtcs
PEKOHPUrypaumss MHOXECTBA KaHanoB ANS MOALEPXKKW AAHHOrO KPUTUYHOIO YMNOPSiA0HEeHUs
4acTOT B CXeme pacnpegeneHus kaHanos. Hanpumep, paccmotpum  6asoByro
npyvemonepegatoLyyto ctaHymo BTS cnctembl GSM, pacnonoXeHHYo Ha opbute n MMeroLLyo
goctyn k 80 kaHanam B cnektpe GSM. lMpeanonoxum, kaHanbl NomeYveHbl kak 1-124, npuyem
KaXKabll HeyeTHbIn kaHan (t.e. 1, 3, 5 7 n T.n.) MOXeT ObiTb CKOH(DUIYpMpPOBaH AN
obcnyxmnBaHus MOOUnbHbIX cTaHUM MS, B TO BPEMS! Kak Kaxabli YETHbIM KaHan (T.e. 2, 4, 6, 8,
n T.n.) MOXeT ObiTb MCMONB30OBaH ANSA PECYPCHOr0 MaHeBpa unu 3apesepsupoBaH. Korga
BO3HUKaeT HeobxoAMMOCTb pekoHdurypauyun, 6asosasa npuemonepegarowjas craHuyua BTS,
pacnonoXeHHaa Ha opbute, MOXET PEeKOHPUrypupoBaTb UCMNOMb3YyEMbIN ANS PECYPCHOro
mMaHeBpa kaHan 6e3 HeobOXoAMMOCTU pPE3KOM OCTaHOBKM OBCNYXMBaHMS B OOHOM U3 €€

OCTanbHbIX 62 YyXKe CKOH(UIYPUPOBaHHbIX KaHanoB. Korga CKOHMUIypupoOBaHHbIM KaHan
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BonbLue He ucnonb3yeTcs A4Na o6CcnyXmnBaHna MoBUnbHbIX CTaHUMA MS, OH MOXET LUKINYecKn
nepenTn B HAOOP 3ape3epBUPOBAHHbBIX UMM NCMONb3YEMbIX ANSi PECYPCHOrO MaHeBpa KaHarnos,
N MNpoLecC NOBTOPSIETCS C MNOAAEPKKOM HEMPEPbIBHOrO OOCNYXMBaHUS U MUHMMU3ALUEN

BPEMEHM MPOCTOs KaHana.

[00185] Basoas npuemonepeparowas craHuma BTS, pacnonoxeHHasa Ha opbute,
MOXeT ObITb 3anporpaMmMupoBaHa Ans WUCMNONb3OBAHUS U3MEPEHUA B pexnme pearnbHOro
BPEMEHU NCEBAOPACCTOAHUNA, AOMNMNEPOBCKOrO CMELLUEHUA U APYrUX AaHHbIX (T.e. B CUCTEME
GPS) oTtHocuTENbHO MOBUIMbHBIX CTaHUM MS Ansa JOMOMHUTENbHOrO MOBLILLEHUA KayecTBa
obcnyxmBaHus Takon cetu. Npumepsbl BKNOYAKOT nepepacnpeseneHme nnvm CABUr kaHanos Ha
OCHOBaHWM Gonblnx HabopoB AaHHbIX, COOPaHHbIX B TEYEHUE ANUTENbHOMO BPEMEHU U
MHOXECTBa MPOXOAOB CMyTHUKA (MPU  OTHOCUTENbHO CTaTUYECKMX MECTOMOMNOXEHUAX
MOBUNbHBIX CTaHuhn MS), n 6onee AWHAMUYHBLIA CABUI KaHanoB B PEXMME pearbHOro
BPEMEHM Ha OCHOBaHUW U3MEHEHWA B pacnpegeneHmsax MoOunbHbiX ctaHumi MS, koTopble
pacnosHalTCA  KOCMUYECKMM  neTaTenbHbiM  annapatoM, NPOXOASAWMM  Hag  3TUM
MECTOMOMNOXEHNEM, HEMNOCPEACTBEHHO Nepes AaHHbIM KOCMUYECKUM NeTaTenbHbIM annaparom

UNW Jaske noj, HAM.

[00186] AmMHamn4yeckoe pacnpeneneHme KaHanos, ONUCaHHOE BbILLE, TAKKE MOXET ObITb
OCYLLIECTBNEHO Cnocobom, KOTOpbIM obecneymBaeT BO3MOXHOCTb Ha3HaYEHUS KOHKPETHOrO
KaHana KOHKPETHOW MOBunbHOW cTaHumm MS unu reorpamnyeckomy MeCTOMONOXEHUIO ANs
fonee nonHoro npoxoga CnyTHWKa. WHbIMM crioBamn, KOHQUrypauusa AOnnepoBCKOro
CMELLEHNA N NCEBAOPACCTOSAHUA ONPEAENIEHHOrO KaHana nNnpu HAHECEHUN Ha rpadurk B TEYEHNE

ANWTENBHOTO BPEMEHM MOXET ObITb OnMcaHa HEKOTOPOW rnagkon yHKUMEN, KOTopas
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COOTBETCTBYET BMUSHUIO AOMMEPOBCKOrO CMELLUEHUS U MCEBAOPACCTOSAHUS, UCMbITbIBAEMOMY
onpeaeneHHon mobunbHon cTaHumen MS, nnm reorpadpuyeckomMy MECTOMOMNOXEHUIO B TEYEHUE
npoxoaa CnyTHWKa. OTOT BapuaHT peanusayunm Mor ObiTb CTpaTterMyeckn BadKHbIM MNpu
YyCnoBusaX, korga onpeaeneHHaa mobunbHaa ctaHuma MS Ha 3emne JormkHa noaaepKuBarb
WM BbIFOAHO WCMOMb30BaTb 3AKPbITYIO NUHMIO CBSA3W CO CMYTHUKOM ANUTEMbHBLIN NEPUOA

BpeMeHn (Hanpumep, MUHYTbl BMECTO CEKYHA).

[00187] B kauvectBe npumepa MOXET ObiTb pPacCMOTPEH criyyan, n3obpaKeHHbIn Ha
OUl'. 20, korpa coefuHeHHble MoBunbHble cTaHuun MS paboTatoT B M30NMpoBaHHOW rpynne,
Hanpumep, B yAaneHHOM HaceneHHoM nyHkte. CnefyeT MOMHUTb, YTO KapTa NokasbiBaeT
TONbKO MOMOBMHY 30Hbl MOKPbLITUS CNYTHWKA, MOCKOMbKY "KOP3WHbI" MNCEBAOPACCTOSHUA W
AONNEePOBCKNX CMELLEHNA CUMMETPUYHBI OTO BEKTOPA CKOPOCTU cnyTHWKa. Korga kocMmmnyeckun
neTartenbHbI annapat cobupaeT faHHble O NCEBAOPACCTOSHUSX U LOMNNEPOBCKOM CMELLEHUN
OT 3TUX NOnb3OBaTeNnen, CTpPaTErMyeckyld BaXKHOCTb MpuobpeTaeT nponopuUMoHanbHoe
BblJEMNeHNe KaHanoB B CXEMe pacrnpeieneHns kaHanoB CnyTHMKa WU nepenporpammMmpoBaHmne
€ero KaHanoB ANs CMeLyeHUs KOoHdurypaumm ux OOCMyXMBaAHWS Ha OCHOBAHUM 3TOrO
nponopynoHanbHoro  pacnpegeneHusi. [ogobHbin  cnoco®  Takwke MOXET  NOBbICUTb
3 PEKTUBHOCTb MPOrHOCTUYECKOrO MNPOrpamMMHOro obecnedyeHuss ANs aHanusa AaHHbIX.
Basosas npuemonepeaatowas craHyna BTS, pacnonoxeHHasa Ha opbute, MOXeT 00beanHUTb
UCTOpUNYECKNEe JaHHble MOOuUNbHOM CcTaHuum MS ¢ HaBuraymoHHbiMM gaHHbiMu GPS agns
MPOrHO3NPOBaHWS, F4e M KOraa CnyTHUK ByAeT NPOXoAUTb HaZ NIOTHBIMW FpynnaMm KIMEHTOB B
ero 3oHe nokpbITMsa. [daHHble GPS ot daktuueckn obcnyxmeaembix MOBUNbHbIX cTaHumn MS

Takke MOryt ucnonb3oBarbCA AnNA JarnbHenwero ynyyweHua kKadectBa MNPOrHOoCTU4YecKoro
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aHanmsa un pacnpegeneHna KaHanos, a Talkke ana cny4vyaes NpuMeHeHUd OTCNeXXUBaHUA. 310

MOXET CNocoBCTBOBATL MOBLILLEHNIO KayecTBa 0OCNYy>KMBaHUS aHHOW CETW.

[00188] Ha ®UI. 22 wusobpaxkeHa npoueaypa ONpeaeneHns napameTpoB Ans
mMobunbHon ctaHuyum MS B npouyecce kaHana RACH. T[lytem wu3mepeHus 3apepikek
pacnpoCTpaHeHNss NakeToB BOCXOAALEro kaHana oT mobunbHon craHuymm MS 6asosas
npyemonepejawwjas cradHuyms BTS moxeT BblUMCNATL  HEOOXOAMMOE  onepexeHue
CUHXPOHM3aUMM ANa Kaxkaon mobunsHou ctaHuyum MS ana nepegavv nakeToB B Haanexailee
Bpems. Npouecc paboTtbl kaHana RACH moxeT coctoaTe B ToM, 4TO: (1) MmobunbHaa crtaHums
MS otcnexumsaeT kaHan BCCH, nockonbKy OH HaxXo4uUTCA B PEXUMME OXUAAHMS NPU 3aHATOCTU
6asoBov npuemonepegarowen craHuyum BTS; (2) nonb3oBatenb MobunbHOM cTaHuyum MS
HabupaeT TekcTtoBoe coobljeHne n Haxumaet "Otnpasuth”; (3) mobunbHas ctaHuums MS,
nucnonb3yst UHbopmMmaumio, npeacrasneHHyro kaHanom BCCH, 3anpawmvBaeT goctyn K kaHany
nyTem OTNpaBkM naketa no kaHany npowussonbHoro paoctyna RACH; (4) 6Gasosas
npuemonepegatoian craHyms BTS npocmaTtpusaeT Tabnuyy HasHa4eHMn kaHanos 1 oTBeYaeT
Ha3HaAYEHMEM KaHamna, a TakKe OnepexeHuem cuHxpoHumsauum (B dutax); mn (5) mobunbHas
cTaHuna MS wncnonb3yeT oOnepexeHne CUHXPOHM3auMM ANS ONepexeHus CBOMX MNaKeToB

OTHOCUTENBHO HAa3HaYeHHOrO e BPEMEHHOrO CIoTa U UCMOMNb3YEeT HAa3HAYEHHYIO € HECYLLYHO.

[00189] B 6onee obwem cnyyae, nsobpaxeHHom Ha PUT. 22, mobunbHasa ctaHyma MS
3anpaluvBaeT pacnpeieneHne BbILEMNEHHOrO kKaHana CcurHanusauyun Ans BbIMONHEHUS
HacTPOWKN BbI30OBa W MOCME pacnpeaeneHnst kaHana curHanusaymm 3anpoc Ha yCTaHOBMEHME
ucxoasawero mobunbHoro BbizoBa MOC, sknwovawowmn uaeHtudgpukatop TMSI (IMSI) wn

nocnegHun naeHtuchukarop LAI, HanpaensieT peructpy VLR. Peructp VLR 3anpawmsaet knacc
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gocryna (AC) nocpeactsom peructpa HLR ana Tpunnetos (ayTeHTUMMKALNOHHBLIX CBEAEHUN
o6 aboHeHTe) (B cnyyae HeobxogumocTn). 3atem peructp VLR uHuynmnpyet naeHtndukayumio,
Havano wudposanus, nposepky IMEI (B cnyyae HeobxogumocTu) n nepepacnpegenexqme TMSI
(B cnyvyae HeobxogumocTtn). Ecnn BCe 3TO He BbI3biBAET OLINOKY, TPeOyoLWyY npekpalleHns
npouecca, mobunbHaa craHums MS otnpasnaer uHdopmaumio o6 ycTtaHoBneHun (Homep
3anpoLleHHoro aboHeHTa 1 nogpobHOe onncaHne cepaBunca) KOHTPONepy MoOOUNbHbIX CTaHLUIA
(MSC), n koHTponnep MSC 3anpawwusaet y peructpa VLR nposepky (Ha OCHOBaHWUWN AaHHbIX
aboHeHTa), moryT nn BbiTb 06paboTaHbl 3anpPOLUEHHbIE CEPBUC U HOMEP (MK eCnn UMEKOTCH

orpaHn4yeHunaA, KoOtTopbie He NO3BONAKT AarnbHeuLwee BbINONHEHNEe yCTaHOBNEeHuA BbISOBa).

[00190] Ecnn pernctp VLR ykasbiBaeT, 4TOo 3anpoc JomkeH ObiTb o6paboTtaH,
koHTponnep MSC paet komaHay koHTponnepy BSC HasHauutb Tpaduk-kaHan mMoOunbHON
ctaHyum MS, un koHTponnep BSC HasHauaeT Tpaduk-kaHan TCH mobunbHon ctaHuyuo MS.
3arem koHTponnep MSC HacTpauBaeT coeaMHEHNE Ha 3anpOLUEHHbIN HOMEpP (Bbl3bIBAEMOrO

aboHeHTa).

[00191] CornacHo ogHOMY BapuaHTy peanusaymm cnocobbl, ONUCaHHbIE B HacCTOSLLEN
3asiBKE€, OCYLLECTBNSATCA OAHOM Mnu OOOBLIEHHBIMA  BbIYMCAUTENBHBIMA  CUCTEMAMW,
3anporpaMMmMpoBaHHbIMK  ANS BbINOMHEHUST CMOCOOOB B COOTBETCTBMM C MPOrpamMMHbIMK
KOMaHZamMun B NporpaMmMmmpyemMomM o60opyA0BaHUN, NaMsiTU, APYrOM XPaHWUMMULLE UM COYETaHMM
BbllLenepeuncrneHHoro. MoryT  ObiTb  MCMONb30BaHbl  BbIMUCIUTENbHLIE  YCTPOWCTBA
cneymanbHoOro Ha3Ha4YeHWsl, TakMe Kak HaCTOmbHbIE KOMMbIOTEPHbIE CUCTEMbI, MEPEHOCHbIE

KOMMbIOTEPHbIE CUCTEMbI, NEPEHOCHbI® YCTPOWCTBA, YCTPOWCTBA MOAKMIOYEHUS K CETU Wnu
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noboe Apyroe YCTPOMCTBO, KOTOPOE BKMIOYAET  annaparHO-peanv3oBaHHble  W/unu

nporpamMmmHble Nornyeckne cpeacTsa ANs OCYLUECTBNEHMS CnocoboB.

[00192] Hanpumep, Ha OUI. 23 mnsobpaxeHa OMNOk-CXema KOMMbOTEPHOW CUCTEMBI
2300, nocpenCTBOM KOTOPOWM MOXeT ObiTb OCYLWECTBMEH OAWH BapuaHT peanusayum
HacTosilero nsobpeteHms. KomnbtotepHas cuctema 2300 cogepxut wunHy 2302 mnn gpyrou
MEXaHn3M CBs3n ans obmeHa nHdopmauymen, n npoueccop 2304 smecte ¢ wnHon 2302 ans
obpaboTtkn wmHpopmaymun. lMpoueccop 2304 moxeT ObiTb, HanpuUMep, MUKPOMPOLLECCOPOM

obLero HasHa4eHus.

[00193] KomnbioTepHasa cuctema 2300 Takke COAEPXUT OCHOBHOE 3anomMmHaroLlee
yctponctBo 2306, Takoe kak onepaTtmBHOe 3anomuHarowee ycrtpomctso (O3Y) unu apyroe
ANHaAMUYECKOe HaKOMUTENbHOE YCTPOWCTBO, COEAUHEHHOe ¢ wuHou 2302, ans XpaHeHus
MHOPMaLMN N MHCTPYKLUIA, KOTOpPbIE AOMKHbI MCMOMHATLCA npoueccopom 2304. OcHOBHOe
3anoMmuHarowjee yctporncteo 2306 Tawke MOXET OblTb WCMOMNb30BaHO AN XPaHeHUs
BPEMEHHbIX NMEPEMEHHbIX MU LPYrON MPOMEXYTOYHON MHGOPMaUMM BO BPEMS MCMOMHEHUS
WHCTPYKLUMIA, KOTOpbIE€ AOMKHbI UCNONHATBCA npoueccopom 2304. Takue WHCTPYKUMMU,
XpaHsaLWmMecs B HEKPaTKOBPEMEHHbIX HOCUTENsX, AOCTYMHbIX And npoueccopa 2304,
npeobpasyoT KOMMNbIOTEPHYIO cuctemy 2300 B MalUMHY CleynanbHOro HasHadeHus, koTopas

WHAUBUAYaNM3NpoBaHa ANS BbINONHEHUS onepauui, YkasaHHbIX B MHCTPYKLUSIX.

[00194] KomnbtoTepHaa cuctema 2300 Takke COAEPXKUT NMOCTOSAHHOE 3anomMuHaroulee
yctpornctso (M3Y) 2308 unu gpyroe cratnyeckoe HakonuTenNbHOe YCTPOUCTBO, COEAUHEHHOE C

wmHom 2302, Ana XpaHeHus1 CTaTn4eckorn MHoOpMaUum U MHCTPYKUMA anst npoueccopa 2304.
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Takke MeeTCsl HakonUTENbHOE YCTPOUCTBO 2310, TakOE Kak MarHUTHbIN UM ONTUHMECKN SUCK,

coepunHeHHoe ¢ winHom 2302, Ans XpaHeHUst MHOPMaUnM N NHCTPYKLMIA.

[00195] KomnbloTepHaa cuctema 2300 MOXeT ObiTb COeAMHEHA MOCPEeACTBOM LUMHbI
2302 ¢ pgucnneem 2312, TakMM Kak KOMMbIOTEPHBLIA MOHWUTOP, ANS nokasa uHdopmayum
nonb3oBaTenio KoMmnbloTepa. YCTponcteo 2314 Beoga, cogepxaiiee andasutHo-uudposble 1
Apyrue Knasuwmn, coeauHeHo ¢ wuHor 2302 ans nepegadn nHoopmauum n sbibopa KOMaHi
ana npoueccopa 2304. YCTPOUCTBOM MOMb30BaTENbCKOrOo BBOAA APYroro Tuna SABMSETCS
YCTPONCTBO 2316 ynpaBneHus KypCopoM, Takoe Kak Mbillb, LUApOBOW yKasaTenb WUnv Krnasuin
ynpaeneHnst Kypcopom, ANs BBoga WHOpmMauyum O HanpasneHuu n Bblibopa komaHg Ans
npoueccopa 2304, a Takke ANS ynpaBneHus nepemeLleHemM Kypcopa Ha gucnnee 2312. 31o
YCTPOWUCTBO BBOAa OObIMHO UMEEeT aBe CcTeneHu csoboabl MO ABYM OCAM, MEPBOM OCU
(Hanpumep, ocu X) U BTOPOM OCU (Hanpumep, OCU Y), KOTOPOE MO3BOMSAET YCTPONCTBY

yKa3biBaTb NO3NLIMA HA NIIOCKOCTU.

[00196] KomnbloTepHasa cuctema 2300 MOXET OCyLUeCTBNATb Cnocobbl, ONUCaHHbIE B
HacTosWwen  3asBke, C  WUCMONb3OBaHMEM  WHAMBUMAYaNU3MPOBAHHOIO  annaparHo-
peannsoBaHHOro anroputma, OfHOW wunu ©Gonee npuknagHeiXx Cneyuann3npoBaHHbIX
nHTerpanbHbix cxem (ASIC) nnn nporpaMMmpyemblX MOMNb3OBATENEM BEHTUMbHbLIX MaTpul,
nporpaMmmmpyemoro obopyaoBaHus Wunu anropytMa nporpammbl, KOTOPbIN B COYETaHUM C
KOMMBIOTEPHON CUCTEMOW NpeobpasyeT Mnm nporpaMMmmupyeT KOMMbIOTEPHYK cuctemy 2300 B
MalUMHY crneyuanbHoOro HasHaveHus. CormacHO OfHOMY BapuwaHTy peanusayum cnocobbl,
ONUCaHHbIE B HACTOSALLIEN 3asBKe, OCYLLECTBMSIOTCA KOMMNbIOTEPHOM cuctemon 2300 B OTBET Ha

ucnonHeHme npoueccopom 2304 ogHon nnu 6onee nocrnegoBaTenbHOCTEN OgHOM unu Gonee
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WHCTPYKLUMA, COAEpXALUMXCA B OCHOBHOM 3anomuHawowem yctpouctse 2306. Takue
WHCTPYKLUMM MOTYT ObiTb CUMTaHbl B OCHOBHOE 3anomuHarowee yctponctso 2306 ns gpyroro
HOCUTENS!, TAKOro Kak HakonutenoHoe yctponcteo 2310. McnonHeHue nocnepoBaTenbHOCTEN
WHCTPYKLUMA, COAEPXKALMXCS B OCHOBHOM 3anomMuHarowem yctpouctse 2306, Bbi3biBaeT
BbIMONHEHME npoueccopom 2304 3TanoB nNpoUecca, OMUCaHHbIX B HAaCTOsILEWN 3asiBKe.
CornacHo ewje oAHUM BapuaHTam peanuaayuy annapartHO-peanu3oBaHHas CxXema MOXeT

MCMonb30BaTbCs BMECTO UHCTPYKLMIA MPOrpaMmMHOro o6ecrneyeHnst Unm B COMeTaHUM C HUMMK.

[00197] TepmuH "HocuTEnNK", UCMONb3YEMbIA B HACTOSLLEN 3asiBKE, OTHOCUTCS K NoObIM
HEKPaTKOBPEMEHHbIM HOCUTENSAM, B KOTOPbIX XPAHATCHA [AaHHble W/WNW  UHCTPYKLUW,
NPUHYXAalLwmue MalwnHy AEeNCTBOBATb KOHKPETHbIM crnocobom. Takue HocuTenu MoryT
BKNtoyaTb B Ce0S HEKPaTKOBPEMEHHblE HOCUTENW W/MWNU KPaTKOBPEMEHHbIE HOCUTENMW.
HekpaTKkoBpEMEHHbIE HOCUTENW BKMNIOYAKOT, HaNpuMMep, ONTUYECKUE MMM MarHUTHbIE AUCKW,
Takne Kak HakonutenoHoe yctponctBo 2310. KpaTKOBpEMEHHbIE HOCUTENW BKMIOYAOT B cebs
AVNHaMMYECKYIO MamMsiTb, TaKyld Kak OCHOBHOE 3anomuHawowee yctpouctso 2306. Obwme
OpMbI  HOCUTENEW BKIOYAKOT, Hanpumep, AWUCKETY, TUOKMM OUCK, KECTKUA  [UCK,
TBEPAOTENbHbLIA HAKOMUTENb, MAarHUTHYIO NEHTY Ui NMioBOn APYron MarHUTHbIA HOCUTENb ANS
xpaHeHusa ganHbix, CD-ROM, noboe gpyroe ontuyeckoe 3anomMuHarollee yCTpPOUCTBO, Nnobon
PU3NYECKNA HOCUTEND C LWabnoHamn OTBEPCTUMU, ONEpPaTMBHOE 3anoOMMHAIOLLEE YCTPOMCTBO
(O3Y), nporpammmpyemoe MoOCTOsSHHOE 3anomuHarowee ycrpouctso (MM3Y), ctupaemoe
nporpaMMmpyemMoe MnocCTosiHHoe 3anomuHarowee ycrpouctso (EPROM), ctupaemas dnaw-

namsaTtb, NVRAM, noboe gpyroe sanommuHaroLee ycTpoMCTBO B OOpPME Ymna unm kapTpuaxa.
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[00198] Hocutenu oTnu4yaroTcsa OT nepejarwlimx cpej, HO MOryT WUCMNoSb3oBaTbCs B
coeauHeHUn ¢ Humu. [Mepeparowme cpefbl yvyacTBylOT B nepegade mHOpMauun mMexay
HocuTtensamn. Hanpumep, nepejarowiue cpefbl BKOYAT KoakCcuanbHble kabenun, MeaHyro
NMPOBOAHYIO NIMHUIO M BOJTIOKOHHYIKO OMTUKY, BKMOYAA MPOBOAHbIE NMUHUM, KOTOPbIE copepar
wnHy 2302. MNepegarowme cpepbl Takke MOryT UMETb (POPMY aKyCTUYECKUX UM CBETOBbIX
BOMH, TakUX Kak reHepupyemble BO BPEeMA PaguOBOMHOBOW UM MHAPAKPacHOW nepepayun

JaHHbIX.

[00199] Hocutenn pasnuuHbiXx opMbl MOryT ObiTb BKIHOMEHbI B MEPEHOC OAHOW UMn
fonee nocneaoBaTenbHOCTEN OAHOM wunu Gonee WHCTPykuuMrM Kk npoueccopy 2304 ans
UCNOMNHeHMa. Hanpumep, WHCTPYKUUM nepBOHaYanbHO MOryT MNEePEHOCUTLCA MarHUTHbIM
AVCKOM UMW TBEPAOTENbHLIM HaKoNUTENEM YAaneHHOro KoMmnboTepa. YaaneHHbI KOMMbloTep
MOXET 3arpyXaTb WHCTPYKUMN B CBOKO AMHAMUYECKYD MamMsiTb W OTMNPaBNSATb YKasaHHble
WHCTPYKLMM MNOCPEACTBOM CETEBOro coeauvHeHus. MogemHbii unu CeTeBOn UHTepdeic,
pacnonoXeHHbIA B KOMMbloTEpHOM cucteme 2300, MOXET npuHumaTtb gadHble. LnHa 2302
nepenaeT AaHHble B OCHOBHOE 3anomMuHarowlee yctponctso 2306, mM3 KOTOPOro npoueccop
2304 wu3BneKaeT WHCTPYKUMM U UCNOMHAET UuX. WHCTPYKUUKM, MPUHATbIE  OCHOBHBLIM
3anoMuHarowmm - yctponctsom 2306, npu  HEOOXOAUMMOCTM MOryT ObiTb COXpaHeHbl B

HakonuTenbHOM ycTporcTee 2310 nepes ncnonHeHnem npoweccopom 2304 nnu nocne Hero.

[00200] KomnbioTepHaa cuctema 2300 Takke coaepxut uHTepdenc 2318 cesasny,
COeauHeHHbIn ¢ wuHon 2302. WHTepdenc 2318 cBaAsm obecneunmBaeTr peBEPCUBHOE
COegUNHEHNe Ana nepesadn AaHHbIX ceTeBoMy kaHany 2320, KOTOpbIN COeAMHEH C NOKanbHOM

cetblo 2322. Hanpumep, mnHtepdenc 2318 ceasm MoxeT ObiTb kapTonm UudhpoBOW CETU C
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nHterpayuen cnyx® (ISDN), kabenbHbIM MOAEMOM, CMYTHUKOBbIM MOLEMOM WU MOAEMOM,
obecrneymBalOlUM  COEAMHEHME ANd  nepejadn  JaHHblX € TenedOHHOM  NUHMEN
COOTBETCTBYIOLLEro Tvna. Takke moryT ObiTb MCNOMNb30BaHbl NuHUKM BecnpoBogHon cBAsn. B
nobom TakoM BapuaHTe peanusadum uHtepdgenc 2318 cBaA3n OTNPaBnsSET U MNPUHUMAET
3MNeKTpUYeckue, 3neKTPOMarHUTHbIE UMW ONTUYECKUE CUrHanbl, KOTOpble MEPEHOCAT MOTOKM

LUMPOBBIX JaHHbIX, NPEACTaBNSAWME NHPOPMALMIO PasfNYHbIX TUMOB.

[00201] CeTeBown kaHan 2320 obbl4HO obecneynBaeT nepeaady faHHbIX Yepes O4HY Unu
fornee ceTenm Apyrum YCTpoUCTBaM JAaHHbIX. Hanpumep, cetesBon kaHan 2320 moxet
obecneumBatb COeAMHEHNE Yepes3 NoKanbHYK CeTb 2322 € rmaBHbIM KOMMNbIOTEPOM 2324 nnn
annapaTtypon nepefauyv AaHHblX, ynpaensgemon nposangepom ycnyr cetn UHtepHet (ISP)
2326. Tlposavaep ISP 2326 B CBOWO oOvyepeAb OKasblBAeT YCNyrM nepejaqdn AaHHbIX
nocpeacTBOM MUPOBOM CETU NAaKETHOW nepefayn AaHHblX, B HacTosulee Bpems OObIYHO
HasbiBaemon ceTblo "UHTepHeT" 2328. JlokanbHas ceTb 2322 n cetb WHTepHeT 2328 obe
UCMNONb3YKOT  3NEKTPUYECKNE, JNEKTPOMAarHUTHbIE WNW  ONTUYMECKME CUrHanbl, KOTOpble
NMEPEHOCAT MOTOKU LMAPPOBLIX AaHHbIX. CurHanbl, NpoxXoAslme 4epes pasnuyHble CeTU, U
curHanel, npoxoasuwume 4yepes ceteBor kaHan 2320 u uHTepdenc 2318 cBA3KM, KOTOpbIE
NepeHocaT UUdpoBbIE JaHHbIE B KOMMLIOTEPHYO cuctemy 2300 1 U3 KOMMBbIOTEPHON CUCTEMBI

2300, asnatoTca npumepammn hopm nepesarLmnx cpea.

[00202] KomnbioTepHas cuctema 2300 MOXET OTApaBnsaATb COOBLEHUS U NPUHUMATb
JaHHble, BKMOYas NpPorpamMMHbIA KOZ, NMOCPEACTBOM CETU (CeTen), ceTeBoro kaHana 2320 wu
nHTepdenca 2318 ceasn. B npvBeaeHHoW B kavyecTse npumepa cetn MHTepHet cepsep 2330

MOXET rnepeaaBaTh 3anpoLUeHHbIA KOZ ANS MNPUKNaAHOW Mporpammbl NOCPEnCTBOM CETU
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NHTepHeT 2328, yepes nposavaepa ISP 2326, nokanbHyo cetb 2322 n nHTepdenc 2318
cBa3n. [pUHATBIM KO MNOCHE €ro NpMema MOXET MCMNOMHATBCHA npoueccopom 2304 w/uvnun
XPaHUTBCA B HakonutenbHOM yctponctse 2310 nnm gpyromMm HEKPaTKOBPEMEHHOM XpaHUNULLE

Ana nocneaywLwiero NCNoJIHeHU4A.

[00203] Onepaymm npoLeccos, ONUCaHHbIX B HAaCTOALLEN 3asBKE, MOTYT BbINOMHATLCH B
nobomM NOAXOASALLEM MOPSAKE, €CNN B HACTOSLLEN 3asBKE HE yKasaHO WMHOE UMW, HanpoTuB,
SIBHO MNPOTUBOPEYUT KOHTEKCTY. [lpouecchbl, ONUCaHHblE B HaCTosLWEeW 3asiBke, (MM unX
Bapuaunm n/mnu codeTaHmnsa) moryt ObiTb OCYLLIECTBMNEHbI NOA yrnpasneHnem ogHoun nnu onee
KOMMBIOTEPHbIX CUCTEM, BbINOMHEHHbLIX C MWCMOMHAEMbIMA MHCTPYKUMSMWU, U MOTyT ObITb
peannsoBaHbl B (OpMe KOAOB (Hanpumep, WUCMOMHAEMbIX WMHCTPYKUMW OaHOW wnn Oonee
KOMMbIOTEPHbIX NPOrpamMm UM O4HOro unu 6onee NPUNOXEHUN), KOTOPbIE UCMOMHAOTCA BCE
BMecTe ogHuM unu Gonee npoueccopamu, annapaTtHbIMM CPeaCcTBaMU WUMU COMETaHUSIMU
BblLLeyKkasaHHOoro. Kog mMoxeT ObiTb COXpaHEH B KOMMbIOTEPOUUTAEMOM HOCUTENE, HanpUMep, B
opmMe KOMMbIOTEPHOW MpPOrpamMmbl, CoAepXKalle MHOXECTBO WHCTPYKUUA, UCMOMHAEMbIX
ogHum unn  Oonee npoueccopamu. KOMMNbIOTEPOUMTAEMBIA HOCUTEMb MOXET OblTb

HEeKpaTKOBPEMEHHbIM.

[00204] O6beanHUTENBHOE BbIPAXEHME, Takoe kak dpasbl TMMNa "No MeHbLUEW Mepe
ogHo u3 A, B, n C" unu "no meHbwen mepe ogHo us A, B n C", ecnn, B 4acTHOCTU, He
YCTaHOBMNEHO NPOTUBHOE UMW B MPOTUBHOM Crly4ae SICHO NPOTUBOPEUUT KOHTEKCTY, MOHUMAaETCH
MHa4e, HeXEenu B KOHTEKCTe, MCMOMb3yeTcs B LEeNnoM ANs NPeaCTaBNeHuss TOro, YTO MYHKT,
TEPMUH M T.NM. MOXET ObiTb 6o A, nubo B, nubo C, unu nobbim HenycTbiM nogHabopom

Habopa A n B n C. Hanpuwmep, B npMBeseHHOM B KayecTse npumepa Habope, nmeroLlem Tpu
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anemMeHTa, o6beaMHUTENBHbIE BbIPAXKEHUS "MO MEHbLIENn Mepe ogHo u3 A, B, n C" n "no
MeHbLUen mepe ogHo u3 A, B n C" oTHocaTcs k ntobomy ns cneayrowmx Habopos: {B}, {C}, {A,
B}, {A, C}, {B, C}, {A, B, C}. Taknm obpasom, Takoe 06 beAUHUTENBHOE BbIpaXXEHME, B LIEMNOM,
He MpeAHasHa4YeHO ANS YTBEPXAEHUS TOro, YTO OMNpPefEneHHble BapuaHTbl peanu3aymu
TPebyYIOT NPUCYTCTBUS KaXKAOrO M3 MO MEHbLUEN MEPE O4HOrO U3 A, MO MEHbLUEW MEPEe O4HOro

13 B n no meHbLuen mepe ogHoro uns C.

[00205] WUcnonb3osaHme ntobbiX M BCEX MPUMEPOB, WM MPUMEPHOrO BbIPAKEHUS
(Hanpumep, "Takon Kak'"), NPUBEAEHHbLIX B HACTOSLLEN 3asiBKe, NpegHasHa4yeHo NpoCcTo Ans
fonee SICHOro OMMCaHWsi BapuaHTOB peanu3auun HacTosILEero M3obpeTeHus u He Hanaraet
orpaHnyeHns Ha ob6beM OXpaHbl HACTOALLEro M3oOpeTeHus, ecnn He TpebyeTcs NPOTUBHOE.
Hukakoe BbIpaxeHMe B OMUCaHUM HE AOIMKHO paccMaTpmBaTbCA Kak ykasaHue noboro
HeobsA3aTenbHOro 3nemMeHTa kak HeobXoaMMOoro Ans NPakTUYECKOW peanusauun HacTOSILEro

nsobpeTeHus.

[00206] Bbiwe onucaHbl BapuaHTbl peanusayum HacTosLWwero N3obpeTeHns Co CCbINKon
Ha MHOXECTBO KOHKPETHbIX MOAPOBOHOCTEN, KOTOPblE MOrYT M3MEHATbCSA OT BapuaHTta
peanusayMm Kk BapuaHty peanu3ayun. OnucaHne n  CONPOBOAMWTENbHBIE  YEPTEXN,
COOTBETCTBEHHO, [LOMKHbI paccMaTpmBaTbCA B WMAMIOCTPATMBHOM, @ HE OrpaHUYuUTENbHOM
cMbicne. EAMHCTBEHHBIN WM WCKMIOUYUTENBHBIN NokasaTen ob6bema OxpaHbl HAaCTOSLLEro
N3006pETEHNS 1 TO, YTO cuMUTaETCa 3asaBUTENSAMM HACTOALEro n3obpeTeHns o6bEMOM OXpaHbl
Hactoswero wusobpeTteHusi, asnsetca OykBanbHbIM W 3KBUBANEHTHbIM OOBEMOM OXpaHbl
NPUNOXEHHOW POPMYNbl, KOTOPasi BbITEKAET M3 HACTOSILLEW 3asBKW, B KOHKPETHOW Ghopme, B

koTOopou onybnvkoBaHa Takas 3asiBka, BKnodas nioboe nocneayoLwlee ncnpasneHue.
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[00207] Opyrne BapuaHTbl peanu3aumm MoryT ObiTb OYEBUAHLIMM AN crieyuanucta B
JaHHON obnacTn TEXHUMKM MNOCre MPOYTEHMS HacToswero onucaHusa. CornacHo elle OfHUM
BapuaHtam peanusayum npegnoyTUTENbHO MOryT ObiTb  BbIMOMHEHbI COYETaHUA WK
NoACOYETaHNSA pPacKpbITOro Bbile u3obpeTeHns. [lpuBeaeHHbIE B KayecTBe npumepa
pPacrnonoXeHUs1 KOMMNOHEHTOB MOKasaHbl C UNMOCTPATMBHBLIMA LIENSMU, U cnegyeT NoHUMaThb,
YTO COrNacHo [JOMOMHUTENbHbIM BapuaHTam peanu3ayuum HacTodawero u3obpeTeHus
npeanonaratTca codeTaHus, AobaBneHns, NepecTaHoBKkn 1 T.N. Takum obpasom, HECMOTPS Ha
TO, YTO HacrosLee n3obpeTeHne onnMcaHo CO CCbINKOW HA NPUBEAEHHbIE B KAYECTBE Npumepa

BapuaHTbl peann3aunn, cneymnanmncty NOHATHO, YTO BO3MOXHbI pa3finvyHble USMEeHEHUA.

[00208] Hanpumep, npoueccbl, OnNuUCaHHble B HaCcTosWEen 3asBke, MOryT ObiTb
OCYLLIECTBMNEHbI C UCMOMb30BaHWEM annapaTHbIX KOMMOHEHTOB, KOMMOHEHTOB MPOrpamMMHOro
obecneveHns wunn nOOro CcoveTaHus BblweykaszaHHoro. OnucaHne U YepTexwu,
COOTBETCTBEHHO, [AOMKHblI PacCMaTpuBaTbCs B WMMIOCTPATUBHOM, @ HE OrpaHWYUTENbHOM
CMbICIE, OAHAKO OYEBMAHO, YTO B HUX MOryT ObiTb CAenaHbl pasnuyHble MOAMdUKaALUN 1
n3aMeHeHus 6e3 OoTCTynneHna OT obwero npuHuuna u obbema OxpaHbl HaCTOALEro
n3obpeTeHus, copMynMPOBAHHOMO B NMPUNOXEHHON hopMYyIe, 1 3TO HacTosiLee n3obpeTeHme
npeAHasHa4yeHo Ans oxBaTa BCEX M3MEHEHMW M 3KBMBANeEHTOB B npegenax obbema OxpaHbl

NPUNOXEHHOW hOPMYIbI.

[00209] Bce ccbinkn, Bkhoyas nybnukauun, nNaTteHTHbl€ 3asiBKM U NaTEeHTbI,

UMTUPOBaHHbIE B HAacCTOsILLEN 3asiBke, HacCTOSILUMM BKIIOYEHbl B TOW XX& CTEMNeHW, B Kakon
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Kaxgas ccbinka Obina BbI60pO‘-IHO N KOHKPEeTHO YyKas3aHa B Ka4vecTBe BKIMHOYEHHOW CCbINKN N

NONHOCTLIO Bbina chopMynMpoOBaHa B HAaCTOSILLEN 3asiBKE.
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POPMYIIA MSOBPETEHUA

1. MpremonepeaaTunk MHOXECTBEHHOIO [JO0CTYMNa, BbIMOMHEHHbIN C BO3MOXHOCTbLIO
OCYLLIECTBISATb CBSI3b C MHOXECTBOM Ha3eMHbIX MOOMINbHbBIX CTaHLUWUA, COAEPXKaLUMM NO MEHbLUEN

MepEe NEPBYHO HA3EMHYIO MOBUMNBHYIO CTaHLMIO, CoaepKaLymi:

aHanu3aTop [AaHHbIX, KOTOPbIN BbIMNONMHAET CUHTAKCUYECKMA aHanu3 AaHHbIX, MPUHATLIX
npvemMonepesaTymkoM  MHOXECTBEHHOro  AOCTyna  COrmacHo  (OpPeriMOBOW  CTPYKTYpe,
onpeaensowWen, Kakne BPEMEHHbIE CMnOTbl pacnpeieneHbl Kako U3 MHOXeCTBa Ha3eMHbIX
MOOUNbHBLIX CTAHLUWN,

6NOK CUHXPOHM3AUMN CUTHAMNOB, PEryrnpyroLNA CUHXPOHMU3AUMUIO NepeaaHHbIX CUrHanoB
COrNacHO PEerynmpoBKE CUHXPOHU3ALMU CUrHArNoB, OCHOBAHHOW MO MEHbLUEA MEpPEe YacTUYHO Ha
3ajepKKkax pacnpoCTpaHEHUs CuUrHama Ha No MEHbLUEW Mepe 4acTu MapLipyTa CBS3W MeEXay
npuemMonepeaaT4yMkoM MHOXECTBEHHOIO 40CTyNa U NePBON HAa3eMHOW MOOUNBHOW CTaHUMEN;

nporpaMmMmmpyemMmoe paganoobopyaoBaHue, BbINONHEHHOE C BO3MOXHOCTbIO YCTaHOBMEHUS
CBSAI3M MEXAY MPUEMONEPESATYMKOM MHOXKECTBEHHOrO AOCTYMNA U NEPBOMA HA3EMHOW MOBMMBHOW
CTaHUMEN C WCMONb30OBaHUEM MNPOTOKONA MHOXECTBEHHOrO AOCTyNa M C y4YE€TOM PEryrMpOBKM
CMHXPOHM3aUMM CUrHana, Tak 4To CBS3b SIBNSIETCA COBMECTMMOW CO CBSI3bIO MEXAY Ha3eMHON
coTtoBor 6a3oBON CTaHUMEN N HA3EMHOW MOBMMBHOW CTaHUWEN MW BbIMMSAUT Kak CBS3b MEXIY

Ha3eMHON coToBOK 6a30BON CTaHUMEN N HA3EMHOW MOBUNBHOM CTaHUNEN.

2. [Nprvemonepedatynk MHOXECTBEHHOro Joctyna no n. 1, Takke BbINOMHEHHAA C
BO3MOXHOCTbIO CBSI3U C MHOXECTBOM Ha3eMHbIX MOOWIMbHbBIX CTaHLMW, BKIHOYaOWMM COTOBbIE

TenedoHbl, CMapTEOHbI W/IWUNK NOAKMNIOYEHHbIE YCTPOWCTBA.

3. MNpremonepeatymk MHOXECTBEHHOro AOCTyna no n. 1, B KOTOPOM MporpamMmmMmmpyemoe
pagnoobopyoBaHue TakKe BbINOMHEHO C BO3MOXHOCTbIO OTCMNEXMBaHWSA MNOMbITOK CBA3U CO
CTOPOHbI HA3EMHOW MOBUNBHOW CTaHLMM C UCMOMb30BaHNEM MPOTOKONA MHOXECTBEHHOMO A0CTYNA,
TaKke cogepxaiyas:

BbIMUCNUTENb PACCTOSHUS, ONPEeAENaIOWNN AN KAXKL0N HA3EMHON MOOUNBHOW CTaHUUN U3
MHOXECTBA HAa3€MHbIX MOOUNBbHbLIX CTaHUMA €€ pacCTosHME CBSA3W, KOTOpPOE SBNSETCH
PacCTOSHNEM 33AEPXKKU OT npuemonepesaTymka MHOXECTBEHHOMO AOCTyNna No MapLupyTy CBSA3U
MEXAY NpUemMonepesaTynkoM MHOXECTBEHHOro JOCTyna M COOTBETCTBYIOLEN Ha3eMHOW
MOOMNBHOW CTaHUMER;

NPUEMHbIN ONOK CUMHXPOHM3AUWKW, KOTOPbIN OMpPeaensdeT CUHXPOHM3aUUIO CUrHarnos,
NPUHNMAEMbIX OT Ha3eMHOW MOOUNBHOW CTaHUUKW, OTHOCUTENBHO (PPEMMOBON CTPYKTYpPbl Ha
OCHOBaHMM NEPBOrO PaCcCTOSIHUS CBSI3W NEPBON HA3EMHON MOOMMNBHOW CTaHUMEN; N

pacnpegenutens BXOAHOrO CUrHana, KOTOPbIM HasHa4vyaeT OTCNEXUBAOLWMA BPEMEHHON

CnoT BO (hpPENMOBOWN CTPYKTYPE ANSA OTCNEXMBAHUSA MNOMbITKM CBA3M OT HA3EMHOW MOBMMBbHOW



CTaHUWM, NpUYEM OTCMEXMBAKOLNA BPEMEHHOW CINOT CUHXPOHM3NPOBAH Ha OCHOBaHWWM NEPBOro
paccTosHnsa cBA3nM nepsol 6asoBoM  CTaHUMM WM Ha3eMHOW MOOMMBHOW CTaHuMen, W
OTCNEXMBAIOLLUM BPEMEHHBIM CITOTOM SIBMISIETCS OAMH U3 MHOXECTBA BPEMEHHbIX CIOTOB, KOTOPbIE
HENOCTOSIHHO 33 EePXMBAIOTCA BO (PPENMOBOM CTPYKTYpe ANSA y4yera npuemonepeaaryumka
MHOXECTBEHHOrO [OCTyna, MOAAEPXMBAIOLLEN CBS3b C MHOXECTBOM HAa3€MHbIX MOOUMbHbIX

CTaHLUIA, MMEIOLLMX MHOXECTBO COOTBETCTBYIOLLMX PACCTOAHUIA CBSA3N.

4. [prnemonepenatynk MHOXECTBEHHOrO Joctyna no n. 3, B KOTOPOM MHOXECTBO
BPEMEHHbIX CMNOTOB HEMOCTOSIHHO 3a4epXKMBAlOTCA BO (OPEMMOBON CTPYKTYpe Ans ydeTa
ofecneveHnsa CBS3N NpMemMonepesaTymkoM MHOXECTBEHHOrO AOCTyNa M3 MHOXECTBa Ha3eMHbIX
MOBUIbHBIX CTaHUUA, WMEKLMX MHOXECTBO COOTBETCTBYIOLMX PaCCTOSHUN CBSA3M, MyTEM
Ha3Ha4YeHNs1 KaXaoro u3 MHOXECTBa PasfuyHbIX AMAnasoHOB PaCCTOSHUA CBS3U KaXKAOW U3

MHOXeCTBa rpynn KaHanos.

5. MNpremonepesaTymk MHOXECTBEHHOIO AOCTyna no n. 4, apnsawowmuncs opdbutanbHOn
B6asoBon CcTaHuuen, npeagHasHayeHHou ana paboTbl Ha opbute 3emnu, NpPUYEM MHOXECTBO
Pasnu4YHbIX 4ManNasoHOB PacCTOSHWMN CBA3N BCE BMECTE OXBaTbIBAOT HAKMOHHYK AanbHOCTb OT
PacCTOSIHNS 3€HUTa 40 MUHMMANbHOIO PACCTOSIHNS BO3BLILLEHUS], NPU 3TOM PacCTOSHMEM 3E€HUTa
ABNSIETCA PaCCTOSHNE MEXAY MNO3NUMEN 3eHWUTa CNyTHWKA, COAEep)Kallero npuemonepeaaryuk
MHOXECTBEHHOrO AOCTYMNa, U Ha3eMHOM MOOMMNBHOW CTaHUMEW, U MUHUMAarbHbIM PacCTOSHUEM
BO3BbILUEHNS] SBMSETCA pPacCTOsAHME MeXay no3vuMen CryTHUKa, Korga COOTBETCTBYHOLLAS

HasemHas MobunbHas CTaHUUSI BXOAUT B PaCHETHYIO 30HY MOKPbLITUS CYTHMKA.

6. NpuemonepeaaTymk MHOXXECTBEHHOrO 40CTYNa Mo n. 5, B KOTOPM KaXa bl U3 pasnunyHbIX
ANanasoHOB PacCTOSIHUIN CBA3UN Mexay 6a30BOM CTaHUuen n MobunbHOM CTaHUMEN NepeKkpbIBAET
npumepHo 34-35 KUNOMETPOB, M PasHOCTb MEXAY PacCCTOSHUEM 3€HUTa U MUHUMAanNbHbIM

paccTosiHNeM BO3BbILLEeHUs cocTasndaet mexay 210 n 250 knnometpamu.

7. MNpnemonepenatynk MHOXECTBEHHOro AOCTyna no n. 5, B KOTOPOM pacyeTHas 30Ha
MOKPLITUS CNYTHUKA MMEET POpMy C NNOLAABI0 U COAEPKUT OT HyNs 1 Bonee KpPyros, OT HyNs U
fonee annuncoB, OT ogHOro u Bonee KBagpaToB UMM OT OAHOro UnNn Gonee NPAMOYronNbHUKOB U

HesaBMCMMa OT OAHOW MM Bonee aHTEHHbl U/unn C*)OprI yyvya aHTeHHbl Unn aBndeTcd UXx

PYHKUMEN.

8. NMprnemonepenaTynk MHOXECTBEHHOMO gocTyna no n. 1,
B KOTOPOM NepBas HazeMHaa MobunbHas CTaHUMS BbINOMHEHA C BO3MOXHOCTbBIO OXUAaHUSA
CBSI3M C HaseMHOW coToBOW 6a3oBOW CTaHUMEW MO MapLpyTy cBa3n (1) Ha OrpaHUYEeHHOM

PacCTosHUN CBA3M MeEXAY MNEPBON HaseMHOW MOOUNBbHO CTaHUMEN U MNpuemonepesaTynkom



MHOXECTBEHHOro 40CTyna, Wunu (2) ¢ anemMeHTaMmn mapLipyTta CBA3M, nepemeLlarwnumMmncsa apyr
OTHOCUTENBHO ApYyra CO CKOPOCTbIO HUXE OrpaHnYeHHON,

npuyem ppermoBas CTPYKTypa COLEPXKUT MHOXECTBO CMNOTOB, K&XXAbIW N3 KOTOPbIX UMEET
HYIIEBOE UM HEHYNEBOE CMELLEHME CUHXPOHM3aLMM BPEMEHHOrO CroTa, KoTopoe obecneynsaeT
N3MEHSIEMble 33JEepPXKW Nepefadn, Bbl3BaHHbIe MNEPBbIM  PACCTOSAHMEM CBA3N  Mexay
npuemonepesaTYMKoM MHOXECTBEHHOMO 40CTyMNa 1 NepPBON HAa3eMHON MOOUNBHON CTaHUMEN, U

npvyem ONOK CUHXPOHU3AUUM CUrHamoB pPerynupyeT CUHXPOHU3auuio nepegaBaemMblxX
CUrHanoB OTHOCUTENbHO (OPENMOBON CTPYKTYPbl ANS NepefaHHbIX CUrHanoB NepBON HA3EMHOW
MOBUIbHOM CTaHUUM Ha OCHOBE MEPBOro PacCTOAHUS CBA3W, KOTOPOE MPEBbLILLAET OrpaHNYEHHOE
paccTosiHNE CBA3W, NMPX 3TOM NEPBOE PaCcCTOsIHME CBA3M NPEBLILIAET OrPaHNYEHHOE PacCTosiHue

CBA3N.

9. lMpremonepesaTynk MHOXECTBEHHOrO A0CTyna no n. 1, KOTopbi siBnsAeTca 6asoBoun
CTaHumMen, nognexallen ynpasrneHuio C NepBor NOBEPXHOCTN 3eMNK C NOMOLLIbIO O4HOW nnn Bornee
a@HTEHH, KOTOpblE€ OPUMEHTUPOBAaHbI Tak, 4TOObl obecneumBatb pPaboOTy HAa3EMHbLIX MOBUIbHbIX

CTaHUuMK, ynpaensembix ¢ 3emnu.

10. MNpuemonepesaTumk MHOXECTBEHHOIO AOCTyna No n. 9, B KOTOPOM ogHa unu 6onee

aHTEHH PacnonoXeHbl HAa BTOPOW NOBEPXHOCTU 3emnu.

11. MNpuemonepesaTtumk MHOXECTBEHHOrO AOCTyna no n. 9, B KOTOPOM ogHa unu 6onee

aHTEHH HaxoaATca Ha opbute 3emnu.

12. MpremonepesaTymk MHOXECTBEHHOIO 40CTYNa, BbIMOMHEHHbIA C BO3MOXHOCTBIO CBSA3U
Nno MapLUpyTy CBSI3W, COAEpPXKaLLEM MO MEHbLUE MEPE YacTb, NPEACTaBNAIOLYIO COOON MapLIpyT
opbutbl 3emnun mexay npuemonepesaTHMKomMm MHOXECTBEHHOrO 40CTyNa U MHOXECTBOM Ha3eMHbIX
MOOUNbHBLIX CTAHLUMIA, CoaepXKalmx No MEHbLUEN Mepe O4HY Ha3eMHYIo MOOUMNbHYIO CTaHLUUIO, Npu
3TOM npremMonepesaTiK MHOXECTBEHHOMO A0CTYNa COAEPKUT:

aHanM3aTop AaHHbIX, KOTOPbIA BbINOMHAET CUHTAKCUYECKUA aHann3 AaHHbIX, NepenaHHbIX
npvemMonepesaT4nkoM MHOMXECTBEHHOMO JOCTYNa COrfacHO NPOTOKONY MHOXECTBEHHOMO 4OCTYNa,
B KOTOPOM HasemMHasi MoOOWMbHasi CTaHuus oXugaeT npuema CUrHanoB Ha MepBOW yKa3aHHOW
yacToTe, nepeaaeT curHanbel Ha BTOPOW Yka3aHHOW HAa3eMHOMW YacToTe,;

BbIMUCNUTENDb AOMMEPOBCKOrO CMELLEHWS, OMPEAEensalWwnA AN KaKAOoW Ha3eMHOW
MOOMNBHOW CTAHUUN U3 MHOXECTBA HA3EMHbIX MOOUNbHLIX CTAHUWW €€ AONNEPOBCKOE CMELLEHNE,
BbI3BAHHOE CKOPOCTbIO MEPBOro 3MEMEHTa MapLlpyTa CBS3M Ha MapLlpyTe CBS3M OTHOCUTENbHO
BTOPOro 31eMeHTa MapLupyTa CBS3u;

pacnpegenvTent kaHanoB, KOTOPbIN pacrnpeAensieT Kaayl U3 MHOXECTBA Ha3eMHbIX
MOBWUIMbHBIX CTaHUWWA Fpynne KaHanoB B MHOXECTBE Ipynn KaHanoB, MpUYeM kaxgasi rpynna

kaHanos obrnagaeTt Ha3eMHOM YacTOTOM M YacTOTOM 4,0MNEePOBCKOro CMELLEHUS;



MOZYINATOP CUrHanNoOB, MOAYNUPYIOLLMA CUrHanbl ANst NEPBON HA3EMHOW MOBMMBHOW
CTaHUMM Ha Ha3eMHOW 4YacToTe C AOMMEPOBCKUM CMELLEHMEM YACTOTbl, NPUYEM LOMNIEPOBCKOE
CMeLleHne 4acToTbl MO MEHbLEN Mepe npubM3UTENBHO COOTBETCTBYET OXMAaeMOMy
AOMMepoOBCKOMY CMELLEHMIO B CUrHanax, nepegaBaeMbiX HaseMHOW MOBUNbHOW CTaHuwuM, u3-3a
OTHOCUTENBHOrO MNEpPEeMELLEHNsI MEPBOro 3nemMeHTa Maplpyta CBA3W M BTOPOro 3nemeHTa
MapLUpyTa CBSA3M, Tak YTO NnepBasi HazemMHasi MobunbHas CTaHUWSA NPUHMMAaET CUrHan Ha Ha3eMHON
4yacToTe; 1

nporpamMmMmmpyemMoe pagnoobopyaoBaHne, BbIMONHEHHOE C BO3MOXHOCTbIO NMpremMa CBSA3U OT
HaseMHOW MOBWUINBbHOW CTaHUMM C UCMOMb3OBaHMEM MPOTOKOMNA MHOXECTBEHHOrO AocTyna u C
y4eTOM AOMNMNEPOBCKOrO CMELLEHMSI YaCTOTbl HA3eMHOW MOOWMbHOM CTaHUuWM, Tak 4YTO CBS3b
SIBNSIETCA COBMECTMMOWN CO CBSI3bIO MEXAY Ha3eMHOW COTOBOM 0a30BOM CTaHUMEN U HA3EeMHOW
MOOWMNBHOWN CTaHUMEN NN BbIMSAWUT Kak CBS3b MEXAY Ha3eMHOW COTOBOM 6a30BOM CTaHUMEN U
Ha3eMHOW MOBUINBHOW CTaHUMEN, HECMOTPS Ha TO, YTO paccTosHne mMexay 6asoBon cTaHumMen m
MOOMNBHON CTaHUMEN MPEBbLILLAET OrPaHNYEHHOE PaCcCTOSIHME, U HECMOTPS Ha TO, YTO CKOPOCTb
MepBOro 3nemMeHTa MapLupyTa CBSI3M OTHOCUTENBHO BTOPOrO 3MEMEHTa MapLupyTa CBS3U

NnpeBbILLaeT OrpaHNYEHHY CKOPOCTb.

13. TMprnemonepenatynk MHOXECTBEHHOrO AOCTyna no n. 12, npuyem CKOpPOCTb NepBOro
3NemMeHTa MapLupyTa CBSi3M OTHOCUTENbHO BTOPOro 3NIeMEeHTa MapLupyTa CBA3W B pe3ynbTare Toro,
YTO MEPBbIN 3ANEMEHT MapLupyTa CBA3W UMW BTOPOW 3MEMEHT MapLupyTa CBA3W HaxXOAWUTCA Ha
opbute 3emnu, NpU4em AOMMEPOBCKOE CMELLEHUE YacTOoTbl UBMEHAETCA C npupalleHmsamm no 5

Kunorepu.

14. TNprnemonepesatynk MHOXECTBEHHOro AocTyna no n. 12, Takke BbINOMHEHHas C
BO3MOXHOCTbIO CBSI3U C MHOXECTBOM HaseMHbIX MOOWUMbHbIX CTaHUWUA, BKMHOYAKOWMUM COTOBbIE

TenedoHbl, CMapTAOHbI, NOAKMIOYEHHbIE YCTPONCTBA.

15. MNpuemonepesaTumk MHOXECTBEHHOrO A0CTyna no n. 12, apnsawowaaca opbutanbHOn

6asoBou ctaHuyuen gna pabotbl Ha opbute 3emnu.

16. lMpuemonepepartymk MHOXECTBEHHOro jgoctyna no n. 12, gaesnawwanca
npuemMmonepenaTtymkoM, AEWCTBYOWMM B 3eMHOW  atmocdepe, BKNO4Yas  CTaHUMIO,
yCTaHaBnMBaeMylo Ha OAHOM MMM B OgHOM unu 6onee m3 camoneta, BIJIA n/vnu BO34YLHOroO

wapa.

17. Tpuemonepepatumk MHOXECTBEHHOro AOCTyna no n. 17, Takke cogepxallas anroputm
pacnpegeneHus curHana Ans pacnpeaeneHns nponyckHOW CnocobHOCTU npuemonepeaaTymka
MHOXECTBEHHOro AO0CTyrna ANA MHOXECTBA Ha3eMHbIX MOOUIMbHbIX CTaHUUW, BKMNIOYAA HA3EMHYIO

MOOMINbHYIO CTAHLMIO, PacCPefoTOUYEHHOWM MO MHOXECTBY BPEMEHHbIX CITOTOB, MHOXECTBY HECYLLINX



4acToT, MHOXeCTBY OpTOroHanbHbIX nogHecCyLmnx nwwvnn MHOXeCTBY KO40BbIX

nocrnenoBaTenbHOCTEN.

18. lMpremonepesaTumk MHOXECTBEHHOro Joctyna no n. 12, B KOTOPOM Kaxablh U3
MHOXECTBA rpynn KaHarnoB COAEPXUT MoaKaHan BOCXOASALLEro kaHana n nogkaHan HUCXOAALEro
KaHana ¢ NnepBbIM CMEXHbIM CNEKTPOM ANSA NOAKaHANOB BOCXOAALLEro KaHarna v BTOPbIM CMEXHbIM
CMNEeKTPOM ANSi NOAKAHANOB HUCXOAALLEro KaHana, v rpynnbl KaHanoB HasHa4YeHbl Taknm obpasom,

YTOBObI CMEXHbIE rpynnbl KaHANOB Ha3Ha4YeHbl CMeXHbIM CMeLLeHNAM IJJ,OFIJ'IG[Z)OBCKOIZ YacToThbl.

19. MpremonepesaTyunk MHOXECTBEHHOrO gocTtyna no n. 12, koTopbin aBnseTca 6a3oBomn
CTaHumMen, nognexallyen ynpasreHuio C NepBon NOBEPXHOCTN 3eMNU C NOMOLLbIO 04HOW nnn 6onee
a@HTEHH, KOTOpbl€ OPUEHTUPOBAaHbI Tak, 4YTOObl obecneumBatb pPaboOTy HAa3EMHbIX MOBUIbHbIX

CTaHUuMn, ynpaensembix ¢ 3emnu.

20. TMNpuemonepenaTtymKk MHOXECTBEHHOrO 40CTyna no n. 19, B KOTOPOM ofgHa unu 6onee

aHTEHH PacnonoXeHbl HA BTOPOW NOBEPXHOCTU 3emnu.

21. lMpremonepenaTymk MHOXECTBEHHOIO AocTyna no n. 20, B kKOTOPOM ogHa unn 6onee

aHTEHH HaxoaATca Ha opbute 3emnu.

22. [lpuemonepegatymk MHOXECTBEHHOrO AOCTYMa, BbIMNOMHEHHbIM C BO3MOXHOCTLIO
paboTbl Ha opbuTe 3emMnn 1 CBA3M C HA3EMHbIMU MOBUIbHLIMU CTAHLUSAMUW, COAEPXKALLMMUN NEPBYIO
Ha3eMHy0 MOBUMbHYIO CTaHLMIO, MPUYEM NPUEMOonepeaaTUnk COAEPXKNT:

aHanu3aTop [AaHHbIX, KOTOPbIN BbINOMHAET CUHTAKCUYMECKMN aHanu3 AaHHbIX, MPUHSATbIX
npuemonepesaTyMkoM MHOXECTBEHHOrO AOCTyna COrnacHo (PEMOBON CTPYKTYpe, KoTopas
onpefensieT BPpEMEHHbIE NPOMEXYTKWN, pacnpesensemMmble MOBUNbHbIMK CTaHLNAMU;

BbIMUCINUTENb PACCTOSIHUA, OMNPELEensioWNn AN KaK4oM HAa3eMHONW MOOMMBHOW CTaHUUK
paccTosiHNE CBA3W U3 Mpuemonepegarynka MHOXECTBEHHOro AO0CTyna K Ha3eMHOW MOOMMbHOW
cTaHyum;

pacnpeaenuTenb KaHanoB, KOTOPbIN pacnpefsenseT MHOXECTBO Ha3eMHbIX MOBUIbHbIX
MHOXECTBY rPynn KaHanos, MpUYeM Kaxkaasa rpynna kaHanos obnajaer HaseMHOW 4acToTOW U
cMmeLleHne opbuTtanbHON YacToThl;

BnoK CUHXPOHM3aLMKW, KOTOPbIA ONPeAenseT CUHXPOHU3aUMIO nepefaBaeMbiX CUrHarnos
OTHOCUTENBLHO hPENMOBOK CTPYKTYPbI; 1

MOAYNATOP CUrHanoB, MOAYNUPYIOLWMA CUrHanbl AN NEPBON HA3EeMHOW MOOUNbHOW
CTaHUMN Ha Ha3eMHOW 4acToTe C AONMEePOBCKMM CMELLEHMEM 4YacTOTbl, NMPUYEM AOMNNEepOBCKOe
CMELLEHMe 4acToTbl MO MEHbLen Mepe npubnmsnTenbHO COOTBETCTBYET OXMAAEMOMY
AOMNMNEPOBCKOMY CMELLEHWNIO B CUrHanax, nepejasaemMbiX Ha3eMHOW MOOWUMBbHOW CTaHuuW, U3-3a

OTHOCUTENBbHOrO MNepemMeLLeHNss MepBOro 3feMeHTa MaplipyTa CBA3M W BTOPOro 3nemMeHTa



MapLUpyTa CBSI3W, TaK YTO nepBasi HasemHas MOBUnbHas CTaHUMS NPUHMMAET CUrHan Ha HaseMHoW

yacToTe.

23. MNpuemonepeaarynk MHOXECTBEHHOrO 4OCTYNa no n. 22, npu4em penmosas CTpykTypa
COAEPXKNUT MHOXECTBO CIOTOB, KaXbl U3 KOTOPbIX UMEET HYNeBOE WUMNN HEHYNEeBOEe CMELLEHne
CMHXPOHM3auUMM BPEMEHHOrO CrnoTa, KoTopoe obecneumBaeT U3MEHSIEMbIE 334EPXKKN nepegayu,
Bbl3BaHHbIE NEPBbIM PACCTOSTHUEM CBA3UN MEXAY NPUEMONEPESaTYNKOM MHOXECTBEHHOMO AOCTYNa

N NepBoON HA3EMHON MOBUMNBHOW CTaHUMEN.

24. lNMpuemonepenaTtymk MHOXECTBEHHOrO 4OCTynNa no n. 22, A0NOMHUTENBHO coaepaLlas
pacnpegennTenb BXOAHOrO CUrHana, KoTOpbI HazHa4daeT OTCMNEXMBAIOLWMIA BPEMEHHOWN CNOT BO
HOPENMOBON CTPYKTYPE ANSA OTCNEXMBAHUSA MOMbITKA CBA3U OT HA3€MHOW MOOUMBHOW CTaHuuw,
npuyemM OTCNEXMBAOLLMNA BPEMEHHON CNOT CUHXPOHM3MPOBaH Ha OCHOBAHMM NEPBOrO PacCTOSAHNSA
CBA3M nepBor 0asoBOM CTaAHUUM U HA3EMHON MOOWUNBHOW CTaHUMEN, U OTCREXUBAKOLLMM
BPEMEHHbIM CIIOTOM SBMSETCA OAMH U3 MHOXECTBa BPEMEHHbIX CNOTOB, KOTOPbIE HEMOCTOSIHHO
3a4epXKUBaOTCA BO (PPENMOBOW CTPYKTYpEe ANS ydvyeTa npuemonepegarymka MHOXECTBEHHOro
4OCTyna, NOAASPXKMBAOLEN CBA3b C MHOXECTBOM HA3eMHbIX MOOMUIbHBIX CTaHUUA, UMELMX

MHOXECTBO COOTBETCTBYHIOLLMX PACCTOSHUIA CBSA3M.

25. TlprnemonepegaTumk MHOXECTBEHHOrO JocTyna no n. 22, B KOTOpoMm Onok
CYHXPOHU3aUUN curHana AOMNOMHUTENbHO BbINOMHEH C BO3MOXHOCTBIO PErynMpoBaTtb 4acToTy

nepejaBaembiX CUrHarNoB Ha OCHOBE OpOUTbI M HAa3EMHbIX 4OMNMEPOBCKMX CMELLEHUN.

26. lNpuemonepeaaTtynk MHOXECTBEHHOrO AOCTYMNa MO M. 22, Takke coepxallasa anroputm
pacnpegeneHnss curHana Ans pacnpeaeneHns nponyckHoW CnocobHOCTU npuemonepeaatyumka
MHOXECTBEHHOIO A0CTyna AN MHOXECTBA Ha3eMHbIX MOOWIbHbIX CTaHUUW, BKMOYasA HA3EMHYHO
MOBUIbHYIO CTaHLMIO, PaccpeoTOYEHHON NO MHOXECTBY BPEMEHHbIX CNOTOB, MHOXECTBY HECYLLINX
4yacTor, MHOXECTBY OpPTOroHarbHbIX nogHeCyLmnx nvnn MHOXECTBY KOZOBbIX

nocrnenoBaTenbHOCTEN.

27. MNpnemonepeaTynk MHOXECTBEHHOrO A40CTyNa No n. 22, B KOTOPOM Npuemonepesar4vmk
MHOXECTBEHHOrO A0CTYNa HaxoauTCca Ha opbute 3emMnun 1 MHOXECTBO rPynn KaHanoB Ha3Ha4YeHbl B
3aBUCUMOCTM OT CMEXHbIX MO3MUMA NEPBON HAa3EMHOW MOOWUIMBHOW CTaHUUM U CMYTHUKA,

OCHalleHHOoro npunemonepegarT4imkoMm MHOXXeCTBEeHHOro gocrtyna.
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m’f._-—Pa_ﬂ,Myc ~120 km

OTCOPTUPOBAHHBLIE NCEBAOPACCTOAHNSA:
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120 kM (YBEMMYEHHOE pacCcTosAHUE)

35 kM (OBblYHOE paccTosHUE)
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— CnytHukoBaa BTS

—- [lepcnekTMBHLIN BUA,
g ‘s\ Haampa
s 104‘3

ro: % K o (500.0 K 534.4 km)

re o k d% {5344 k 568 G km )

ro: oy k o3 (B6B.9 k 803.3 km }

ra: d*s k d% (603.3 K 637.7 km)

rg: d% k d% (B37.7 K &72.1 km}

r. d% k d'%5 (6721 K 7086 kM }

rg. d% k "7 {7068 Kk 741.0 km )
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MS Tx

BTS Rx

v 1 2 3 4 5 & 7 1204
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S5 MBS AL PMS 3 EMS 24 S 12
A b A e
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) 1 PacmmpeHHaﬂ samuTa~ 4
H ; 468 bur; :
! HanbHocTs ~ 294,29 km
: g 1 2 3 5 7 1208
] T ¥
; T B v O 7 77
: MG 5 MG ;MS’B/ MS2 MS1
; — s S 2
E Topreer ~ BTS 61T, (%= 486 KM kil fold s ///I 17177
et P
H H
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1202 - BTS cnytHuka S ¢* = BolcoTa HanbHocTb
- iy bt >
Pk 2 : :
,«"dﬁ"-.’ —\M Bebicota v.-"h""“»-“
.. MS5 WS4 S
e TP f\ﬁ: 53 MS2™ mst
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3oHa NokpeITMA / 30Ha oxBaTta BTS
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i-J_(DpeﬁM TDMA {(He nokaszaH: Bce 8 CnoToB)

MS Tx
BTS Rxg E:TGFFSET:H - dﬁc:; | bo

! Torrserq ~ d™ i
BTS Ry » ez

T
BTS Rx: i

*
OFFSET2 ™ d b4

BTS R :r#
BTS Rxy i

crFseTs ~ A7 H

*
OFFSET.4 ™ d 4 pi

=
RTS Rxs i

CFFSETS ™ d*s ?’I

!
BTS Rxs ;4:
i
i

D51

*
oresers ~ ' »]

BTS cnythuka

:Da s 0z D2 D1

35 km < d*§+1 - Cf*;

63 ovT < Torrger it = TorrseT

[pynna Konbuo aansHocTen

KaHanos (o d%i po dhi+1)
Dy 500 kM — 534.4 kM
kg 534 4xm — 568G Km
by 568.9km — 603.3km
a2 GO3.3KM  — B37.7 kM
b 637.7 KM ~ 6721 (M
b5 G721 KM — 7065 KM
be 7056 kM — 741Km
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[Nonockl A0NNEpOBCKOrO cMmellleHna 1420

A
' ™

+30 kHz

+25 kHz

+20 kMY

g +15 K'Y

BTS cnytHunka 1407

k‘\ CropocTts

v [lepcnekTUBHLIA BUA,
A Hagupa
K 1404,
oomamoomm ity .“ s N

G———————— 0 Kl

25 kly
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Hayano npouenypsi Vi

7

PacnonoxeHHas Ha criyTHuKe basoBas ctaHumsa BTS
pacchinaeT WWPOoKoBeWaTeNbHbIM CNocobom MHGOpP-
MaLWio 0 CMHXpoHU3aunK kaHana RACH no kanany BCCH

X

MobunsHasa craHuma MS nonyyaet ceefjeHuns o ToMm,
Kakoi BpeMEeHHOI cnoT nepeHocnTcs KaHanom RACH

4

MobunsHasa ctaHuma MS ompaenseT nakeT no kaHany
RACH, korga basoeaa ctaHuua BTS gact cooTtBeT-
CTRYIoLLEee pacnopsikeHne MobunbHoN ctaHymn MS

¥

Maket nocmraet ctaHuum BTS ¢ sanepxkoil u !
CMelLleHHeM No YacToTe

»--

‘@,
BTS noacunTbiBaeT KONMMYECTBO DUTOR, HA
KoTopoe Dbl 3aaep:kaH naket

(O]
[
(63|

1
L

¥

BTS ebinonHAeT AeneHne KonuvecTtea 15086
NOACHN TaHHbIX BUTOR Ha DU TORYIO CKOPOCTHL
KaHana [ns BbIYMCIIEHNA 3aepPKKI
AeoiiHoro npobera

¥

BTS ewinonHaeT geneHne sagepxku
ABoIHOro Nnpobera Ha ABOIHYI0 CKOPOCTL
ceeTa Ans BblYMCNEHUS NCERAOPACCTOAHNS

¥

BTS nsmepsieT ueHTpanbHyo 4acToTy
naketa

¥

BTS BbluMTaeT ykasaHHyto
LieHTpasibHY0 YacToTy M3
LleHTpanbHol YacToThl KaHana RACH
NSl BbIYMCIIEHNS AOMIEPOBCKOrO
CMelLieHns!

*
!

BTS npoeepseT matpuly KoHgUrypauun KaHana ans HasHavyeHus
MobKnbHOI cTaHumn MS kaHana ¢ KoHdurypauueil, cooTeeT-
CTBYIOLLEN ee NCEBA0PACCTOSHUIO U ee AOMIIEPOBCKOMY CMELLIEHIIO

Mo
BbinonHeHa

Het kaHana?

BTS koHurypupyeT KaHan ¢ y4eTom
NCeeqopaccTOAHUA M AONNEPORCKOro
CMELLIEHUs AN YCNOBWIA yKasaHHoN
MOBUNLHOM cTaHumMu MS

1512

N1 KoHUIypauus

1511
Ha

h 4

BTS HasHauaeT MobunsHoi
cTraHuum MS ykasaHHbII
CKOH(WIYPUPOBAHHLII KaHan

1513
|~

.,

{ 3aeepuweHne npouenypbll)
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BTS cnyTHuKa

,ﬁf/t: KOpOCTh

KoHTypbl NceBAopacTOAHUNA

BTS cnyTHuka

ﬁ:’/v CKopocTb

KOHTYpBI AONTIEP OBCKOTO
cMelLleHna

OUl'. 16

BTS cnyTtHuka

\,

V
Rl CkopocTb

ObbeMHEHHbIE KOHTYPbI
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[PyNMel KAHANOB W AManasoHbl NCeBA0PacTOAHMIA
[pynna Monoca bo b4 B ha b b ba
AONNEPOBCKUX  nonnepoBcKuUX (<534 | {534 v | REEHk B0k | {B3Bk | 5872« rg (= 707
CMELLIeHnI CMeLLeHUN KM ) 568G Km) 8073 Km) 638 kM) 572 KM) 707 kM) KM)
Dy > 304 70
D1z 25k 30« 89 838 G7
Dy 20k 25y 56 G5 64 53
D 15k 20 kY 62 &1 80 oge] b8 &7
D 10k 15 kly 58 55 &4 53 52 51 50
[ 5k 0y 49 48 47 46 45 44 43
0 Ok &« 42 41 40 39 38 27 36
s 5K Oy 35 34 33 32 3 30 it
[i5 10k -5y 28 27 28 25 24 23 22
3] 15k 0 Wy & 20 19 18 17 18 15
0 20k 15y 14 13 12 11 10 9
o -2 Kk 20 kly g 7 G 5
[y -30 Kk — 25 kly 4 3 2
Dy = 30 Ky 1
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YacToThl BOCXOASLLErD KaHarna

~30 kly Ckly +30kly

MobuneHaa ctaHyma MS

nepenagH(:ﬁc%XO)ﬂﬂmwﬁ Do Dy D2 Dy 1D [ 06 I Ds | Dy | Ded De D4 D DD

;

baszoBaa ctaHuua BTS
NPUHUMAET (BOCXOAALLMNIA Dol Dy D2 HDa I Dg 1 Ds1i Dg
KaHan Rx)

D? Df} DQ Dﬂ) D11 DU 013

N

"PazaBuHyTHI"
YacToThl HUCX0AAWEro KaHana
~30 KMy +30 kMY
o >
baszoeana craHuma BTS
nepepaet (HACXOAALWMA Dl D4 D, DG ID D, DA
KaHan Tx) i | 3 e o 13

!

MobuneHaa ctaHyma MS
npuHumaet (Hnexoaawmin | Dol Dy P Do Do i D 1 Ds 1 D § D7 1 B § Do 104510441 0:,104;
KaHan Rx)

<

"CABUHY THI"
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rpyl'll'lbl KaHanoe 1 auana3oHbl I'ICEB,[I,ODGCTOFIHMIFI

[pynna Monoca b b4 L2 D3 De o Bs
AONnepoBCKNX AONNEPOBCKUX Mo (<534 { (&34 k | {B6Y k | (BO3k | 1 {(B38«k | r5 (672« rg (= 707
CMELLEHNN CMELLEHNIA KM) A6G kM) | BO3 km) | 632 kM) | 672 KM) | 707 KM) KM)

Das > 3 kMY

Dio 25k 30 Wy 70 B9 a8
Dy 20k 286 Wy 67 6h-65 B4

D 15 k Z20«ly 63 51-82 59-80 57-58

D 10k 15 kly 55-58 B2 -5A A43-51 43-47 44-45

s 5k Q«lu 43 40-42 37-39 34-36 21-33 30 28
0 Ok &y 28 2527 22-24 20-21 18-20

s -5k Oy 18 16-17 14-15 12-13 10~11

D5 -0k -5y Q a 7 &

[ =15k -0 Ky 5 4 3 2 1

(DY 20k 15 «My

B -5 Kk 20y

D5 3Dk — 25 Wy

Do < -30 Ky
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3anpoc Ha ycTadHoBnNeHne Bolzoga (MOC)

MS B&S MSC VLR HLR/AC
1 N 2 . 2
3anpoc OTtnpaenswoTt 3anpoc * 3
KaHana naeHMuKaTop uaeHTUdMKaLmm + a ¥
' abonenta TMSI ayTeHTuchukaLmmn anpatmsator
(IMS1) TpUNNeTHLI
{ayTeHTMpurKaLmnoH
Hble cBeaeHus 0b
aboHeHTe)
3
e
4 Tpunnetol
o} i
AyTeHTUdMKaumns + Hadano wndpoBaHua +
nposepka IMEI + HoBbIN TMSI
5 .
Habop (TenedoHHbIA " &
HOMep,..) g
Banpawumeatot
MHopMaLnio o
Bbl30BE
P G
OmpaensawT
7 nHopmayuio o
w Bbl30BE
8 Dator
* HazHaueHne PACTIOPSKEHNE O
HazHaYeHuu
TpadhmKkKaHana Kanana 9
YcTaHaBMMBaloT coefiInHeHue ¢ B-aboHeHToMm
i
i

*1 - Toneko ecrm B pemctpe VLR He umetoTea

AOCTYIMNHbIE TPUNNETHI
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