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OcHoBHbIE dTanbl JIAaHUPoBaHus paguocetu WCDMA

Kak npaBuiio, nmiaHUpoOBaHUE PaJMOCETH BKJIIOYAET B ceOS HECKOJBKO ATAIOB.
Kak u B ceTsx BTOpOro moKOJIEHHUS OHU MOTYT OBITh pa3jienieHbl Ha 3 (pa3bl: HaYaJIbHOE
IUIAaHUPOBaHME (pacyeT, MOCTaHOBKA IIeJiel), MEeTAbHOE IJIAHUPOBAHUE PAJAUOCETH U
paboThl MO onTUMHU3alMU. B COTOBBIX cHucTeMax, B KOTOPHIX BCE KaHAJIbI CBS3U B
BO3AyIIHOM uHTepdeiice pabortaror Ha oxaHo yactore (WCDMA), komudecTBoO
OJIHOBPEMEHHO O0OCIY>)KMBAaE€MbIX TI0JIb30BaTEJIC BIUSET HA YpPOBEHb IIYMOB B
cucteme. CienoBaTenbHO, MIIAHUPOBAHUE 30HBI OOCITYKUBAHUS U €MKOCTH PaJIUOCETH
WCDMA He MoryT OBITh OT/ICJIBHBIMH dTallaMU IUIAaHUPOBaHUS. B cucteMax TpeTbero
MOKOJICHUSI BaXXKHYIO pOJIb HAUYUHAIOT WMrpaTh  CEPBUCHI IO Tiepenaye JaHHBIX.
MHOXECTBO pa3IUYHBIX CEPBUCOB TPEOYIOT OOIIMPHOTO Mpolecca MIAHUPOBAHUS
YUUTBHIBAIOIIETO OCOOCHHOCTU KaXIOM W3 MPEeNoCTaBIsIeMbIX yciayr. Takumu
OCOOCHHOCTSIMU  fABJISIIOTCS, HAampuMmep, pas3Hble TpeOOBaHUS K  KadyecTBY
oOciyxuBanus (Q0S) st kaxaoro ceppuca. i KaX10ro KOHKPETHOTO BUJA YCIYTH
HEO0OXOUMO OTpEIeNIEHHe W COOTBETCTBEHHO BBHITIOJHEHHE TPeOOBAaHUI K KadyecTBY
obcmyxkuBanust (Q0S target). Ha mpakTtuke maHHOe O3HA4aeT, YTO CaMbIE CTPOTHE
TpeOOBaHUS TOJDKHBI OTPEENIATH MIIOTHOCTD PACTIONOXKEHHS 0a30BbIX CTAHITHH.

B cucreme J0MKHBI  OBITH  MPOAHATM3UPOBAHBI  KaK  BOCXOJAIIAs
pamunomuaus(Uplink) Tak n Hucxoasmas paguonaunaus (downlink). B UMTS oxana u3
PAAMOIMHUN MOXKET ObITh Harpy»eHa CUJIbHEE YeM JpyTasi, ClIeJOBATEIHLHO 3Ta JTUHUS
OyZeT orpaHMYMBATh €MKOCTh M 30HY OOCIIy>KMBaHMsI COTBI. Pacuersl, CBS3aHHbBIE C
pacnpoCTpaHEHUEM pPaJMOBOJIH, B OCHOBHOM OJIMHAKOBBI JUIsI BCEX TEXHOJOTUH
pajaMoAoCTyna, C TOM JUIIb pa3HULEH, YTO MCHOJB3YIOTCA pa3Hble MOJEIN
pacnpoctpanenusi. B ciyuae WCDMA T1peOyeTcsi olieHKa ypOBHS IOMEX. OTO
HEOOXOAMMO I aHAJIU3a Harpy3KH CETU U UyBCTBUTEIBHOCTH IPUEMHHUKOB.

[TpenBaputensHoe IUTAHUPOBAHHE IpEICTaBIsIeT co0oif MEPBYIO
MPUOJIM3UTENBHYIO OLEHKY TpeOyeMOro 4ucia CeTeBBIX 3JIEMEHTOB (KOH(Urypaius,
KOJIMYECTBO 0a30BBbIX CTAHIMI) U KX COOTBETCTBYIOIIYIO €MKOCTb. J[aHHBINA 3Tam
BKJIFOYAET B ce€0sl KaK TUIAHUPOBAHUE CETH PAIMOA0CTYIa Tak U 0a30BOM ceTH. 3aj1aua
HAYaJIbHOTO JTama TIUIAHUPOBAaHUS - JTO paccuuTaTh HEOOXOAMMYIO TUIOTHOCTH
pacmoyokeHus: 0a30BBIX CTAaHIMH W WX KOHQUTYpaMIO MJisg OIpenelIeHHON
TeppuTOpUH. JlaHHBINA 3Tan BKIOYAeT B ceOs pacueT OroKeTa paguoMHUM, OLEHKY
€MKOCTH CETH, aHaJlu3 TOKPBITHS, U KaK pe3yJbTaT KOJUYECTBO HEOOXOIMMOTo
oOopynoBanusi. PacnpeneneHue Harpy3kM CeTH 10 pa3iIUMYHBIM  CEpBHUCAM,
pacnpenenenue Tpapuka 1Mo TEPPUTOPUM U TPEOOBAHHUS K KadueCTBY OOCITYKMBaHUS
SIBJISIFOTCSI UCXO/THBIMU JIAHHBIMU JUTISI pacyeTa.

1.1. BBIBOP BAPUAHTA

OO01mMe UCXOMHbBIE TaHHBIC IS pacyeTa

Koaddunuent ycunenust anteHubl bC (Gg,) 18 nb
Koaddunuent ycunenus anteHasl MC (G,,.) 0 nb
[Morepu B puaepe (Lpuzep) 2 nb

MuHauManpHasgs MOIMHOCTh MOOWJIBHOW CTaHIIUU

21 nbMmBT
(Pyc)




Ta6Jmua JJIA BBI60pa HCXOAHBIX JaHHBIX (I/IHI[I/IBI/II[yaJ'IBHBIe JaHHBIC OJIs pacqua)

N Cxopocmv |Beposamnocmuo Tun mecmuocmu
ea- Tun cepsuca nepemeweHus|00CayHcusanus
P abonenma |6 come
TenedpoHus 12.2 0.88 Cenpckast MECTHOCTD
1 Hebonblan
KbuTt/c
Mepenayva AaHHbIX 0.899 [Tpuropon
2
144 kbut/c Cpeanas
0.915 r
3 BupeortenepoHuna 64 BbiCoKas opon
Kébut/c
4 MNepenaya AaHHbIX Cpeansn 0.929 II;moTHas I‘O]BOI[CK&H
384 kbut/c 3acTpoiika
Mepenaya AaHHbIX 0.942 I'opon
5
384 kbut/c Boicokas
5 Mepenaya AaHHbIX He6osbLLan 0.953 Cenbckast MECTHOCTD
144 kbut/c
v BupeotenepoHns 64 BicoKas 0.915 ITnotHas ropozickas
KouT/c 3acTpoiika
TenepoHus 12.2 0.899 CenbcKasi MECTHOCTD
8 CpeaHan
KbuTt/c
9 Mepenaya AaHHbIX Cpeansn 0.929 ITnotHas rolvaoz[cxaﬂ
144 k6ut/c 3acTporKka
0.942 I
10 BupeotenepoHna 64 BbicoKas opoJ
KbuTt/c
11 Mepenaya AaHHbIX BbicoKas 0.953 Cenbckast MECTHOCTD
384 kbuTt/c
Mepenaya AaHHbIX 0.899 I'opon
12
144 KGuT/c Hebonblian
13 BuaeotenepoHnsa 64 BLICOKaR 0.953 IInotHas ropozckas
KbuTt/c 3acTpoiika
3amaya pacuera OIOJPKETa PpaJUOJIMHHMKA STO OLEHKA MaKCHMaJlbHBIX

JIOIYCTUMBIX TOTEPh Ha Tpacce. [Ipu pacuere OromkeTa paaUOIMHUN YYUTHIBAIOTCS
nmapamMeTpbl aHTEHH, TMOTEpH B KaOENsx, BBIMTPHINIM OT PA3HECEHMs], 3amachl Ha

3aMHpaHusd H.T.O.

MIOTEpH Ha Tpacce.
OCHOBHBIE TapaMEeTpPbI UCTIOIB3YIOIINECS B pacyeTe:

PGS}U’IBT&TOM pacducTra SABIIACTCA MAKCHUMAJIBbHBIC Pa3pCIICHHBIC




Ew/No — oTHOIIEHHE CpeHel SHepruu OuTa K CIIEKTPAIbHON IUIOTHOCTH IITyMa.
Tpebyemoe ortHomenue Ey/Ny 3aBHUCHT OT THma cepBHCa, CKOPOCTH IEPEIBIIKESHUS
a0OHEHTa U paJiMOKaHala.

Prp
1

™|

Iy, = Iown + Iotn + Py,

Iy
rIe

= lown(1 — @) + Ipep + Py,

PHp “-MOIIHOCTH IIPUHUMACMOI'O CUTI'HAJIA,

| - MOIITHOCTH TOMEXH;

1)

(2)
3)

I,wn -CyMMapHasi MOIITHOCTH TOJTYYEHHAs! OT OOCTY)KHUBAIOIICH COTBHI(MCKITFOYAsT
COOCTBEHHBIN CHUTHAN);

l,tn -CyMMapHasi MOITHOCTh TOJIyYE€HHAas OT APYTUX COT;

0. - paKkTop OPTOrOHAIBLHOCTH;

R - ckopocTh niepeauu;

W - monoca 4acTOTHOTO KaHaJia,

Pn — MomHOCTH 11yma.

MunumaiibHO Jomyctumoe 3HaueHue Ep/Ng Ha BXojie mpueMHUKA SBISCTCS

XapaKTEPUCTUKOM

00opy1oBaHUs

(mpueMHHKa),

CJIICAOBATCIBHO OHO

Oyner

UHIUBUYATbHBIM 111 000pYOBaHUs Pa3HbIX IMPOU3BOAMUTENCH, TakKe OHO OyJeT
Pa3HBIM JJIsl TPUEMHUKOB 0a30BOM M MOOWJILHOM CTaHIMN B CJIEICTBHE Pa3IHUUN B
CIIOKHOCTH HX YycTpoicTBa. OpHako, 3Ha4YeHUs TpeOyemoro ortHomieHus Ey/Ng
onpeneneno crnenudukamusamu 3GPP(3GPP 25.101) mis pa3ivyHbIX THIIOB YCIOBUMH
(TumoB paauokanaina). /laHHele TpeOoBaHUS C YYETOM MapaMeTpoB 00OPYIOBaHUS
Nokia Flexi WCDMA BTS npezcrapiienst B Tadiume 1:

Ta6smua 1 - 3navenns Ey/Ny ais pa3iuaHbIX THIIOB YCJIYT

Bocxopmsamas Ew/No, nb Ew/No, nb Ew/No, b Ew/No, nb
JIMHUSA

tum cepBuca | Tenegonus Buneorenedonus | [lepenaua [Tepenaua

64 x6ut/c JaHHBIX JTAHHBIX

CKOPOCTh 144 x6wut/c 384 xbut/c
3 KM/ 4.4 2 1,4 1,7
50 km/u 4,9 2,4 19 2,3
120 xm/u 5,4 29 2,4 2,9
Hucxopsamas Ew/No, b Ew/No, nb Ew/No, 1b Ew/No, 1b
JIUHUS

tun cepuca | Tenedonus Buneorenedonus, | Ilepenaua Ilepenaua

12,2 xout/C 64 xo6ut/c JTaHHBIX, JTaHHBIX, 384

CKOPOCTb 144 x6ut/C KOUT/C
3 KkM/4 79 5 4.7 48
50 kM/4 7,6 4,7 4,5 4,6
120 xm/a 7,4 4,5 4.2 4,3

Tpebyemoe 3nauenue Ey/Ny 3aBucHT OT:



— THna yciyrd (ckopocTs nepenaun, TpedboBanue k BER, BLER, meTon kanainbHOro
KOJIUPOBaHUS);
— paauokaHana (CKOpOCTh JABMKEHHUSI aDOHEHTa, 4aCTOTa, MHOTOJIy4€BOCTb );
— THUINIA COEIUHEHUS (MSITKUM XdPHIOBEp, Pa3HECEHHBIH IPUEM, MCIIOIb30BAHHE
OBICTPOTO YIPaBIEHUE MOIHOCTBIO).
TpebyeMoe OTHOIIEHNE CUTHA/IIIYM BBIYUCIIACTCS 10 (popmyie:

E._Ey R "
I Ny W
Takum o6pazom, B cucreMe WCDMA cootnomenue Eb/Ny, Oonbiie yem
w w
OTHOIIIEHWE CUTHAJ/IIyM B & Pa3, o - BEIMYHHA Ha3bIBacMasd KO3 UITEHTOM

pacUIMpEeHHs] WIM BBIMIPHIIIEM OT 00paboTKu. [103TOMYy AOIMYCTUMOE COOTHOILIEHHE
CUTHAJI/IIyM B IPUEMHHUKE MOXKET OBITh MHOTO MEHBIIE €TUHUIIBI.

1.2 MeTtoauka pacuera 0101:xeTa paauojunuii cuctembl WCDMA

YyBCTBUTEJBHOCTh NPHEMHHKA. YyBCTBUTCIBHOCTh TNPUEMHHKA OTrpaHUYCHA
TETI0BBIM ITyMoM. CrieKTpasibHas TNIOTHOCTH 1ryma Ny ornpezensercs, kak
No=k-T (5)
rae k- moctosunas bonpnmana (1.38- 105 Jx/K),
T — temmepatypa npoBoauuka 293° K.

MOIIHOCTS TEIUIOBOTO IITyMa B MPHUEMHHUKE 3aBHUCUT OT TOJOCHI MPOITYCKAHUS
bunerpa. s crangapra WCDMA mojiocy cOrjiacoBaHHOTO (PUibTpa MOKHO
npuHATH paBHOH 3.84 MI'n. AGCOIIOTHAs MOLIHOCTh TEIJIOBOTO IIyMa B MPUEMHHKE
paccuutath 1o popmyiie:

N,s= N= k-T-B=1.38-10%-293-3.84-10°=1.55:-10* B,  (6)
rae B — mosoca mporryckanusi COriacOBaHHOTO (PHIIbTpa
OrrocutenbHas momuocts  N=10-log(1.55-10%%/0.001)=-108,2 1bMBT.

B peanbHOM mnpueMHHKE YPOBEHb IIYMOB TaKXe OIPEAENAeTCS KaueCTBOM
BHYTPEHHUX KOMIIOHEHTOB TaKHWX KaK MAJIOITyMSIIIAE YCUITHTEIH, (QUIBTPBI, KOTOPHIE
TaKXK€ CO3MIal0T JIOMOJHUTENbHBIN myM. KoadduimeHT mryma mpueMHUKA paBeH
OTHOUIEHUIO0 CUTHAJ/IIyM Ha ero Bxoje u Bbixoge Km=10loglO(C/I)Bx/(C/I)BbIX.
[ToaTOMY MOIIHOCTH COOCTBEHHBIX IITYMOB MTPUEMHUKA MOYKHO 3aITUCATh:

P.= N+K,, (abmMBT). (7)
MuHUMAaITBHO JOMYCTUMBIA YPOBEHb CHUTHAJa Ha BXOJIE NMPUEMHHUKA OIpPEIeIIseTCs
KaK:
P,,(abMBT)= P, (1bMBT)+ (E/No)spes(8B) — Gogp(aB), (8)
e
(Eb/No)mpes— TpeOyemoe 3nauenue Ep/No,

G,y — BBIUTPBIILI OT 00pabOTKH.

MuHUManbHO TOMYCTUMBIA YPOBEHb CUTHAJIA HA BXOJE MPUEMHHKA 3aBUCUT OT
Tpebyemoro otHomeHus Ep/Ny, ckopocTu mepenayn JaHHBIX MOJIB30BATENS, Ka4eCTBA
aHAJIOrOBBIX KOMIIOHEHTOB NMPUEMHHKA, YpoBHS momex. [lomexu moryt cos3paBaTh



pa3Hble HCTOYHUKUA: abOOHEHThI U3  OOCIyKHBaOIIEH COThI, AOOHEHTHI
oOcCiIyKMBAIOUIMeCs] APYTMMHU COTaMH, a TaKKe JApPYyrue HCTOYHUKH, CO3JAI0IINe
JEeUCTBYIOIIME B TMANa30HE HCII0JIb3YEMOI0 YaCTOTHOTO KaHaa.

3anac Ha 10NMyCcTUMble BHYTPHCHCTEMHbIE TOMEXH.

[Ipu pacuere ucmosib3yeTcsl BEJIMYMHA 3alaca Ha BHYTPUCHUCTEMHBIE MOMEXH,
KOTOpasi XapaKTepU3yeT BO3pacTaHUE MOIIHOCTU IIyMa Ha BXOZAE NpuUeMHHuKa. [[ns
pacuera, IPUHUMAIOT YTO 3alac Ha BHYTPUCUCTEMHbBIE IOMEXH PABEH:

L=-10-10g10(1-7), (9)
I'JI€ /) — OTHOCUTEJIbHAS 3arpy3Ka COThI B BOCXOAAIIEH WM HUCXOAAIIEH JINHUY.

Kak BuaHO, 3amac Ha BHYTPHUCHUCTEMHBIE TIOMEXHU 3TO (YHKIUS OT 3arpy3KH
COTbI, 4eM OoJbllle pa3pellleHHas Harpy3ka B COTE, TEM OOJIbIIYIO0 BEJIMYMHY 3amaca
HeoOxoaumo ydectb B pacuete. Ilpu pocte Harpysku no 100% 3amac Ha momexu
CTpPEMHUTCSI K OECKOHEUHOCTH M 30Ha OOCIYKHMBAHUS COThl YMEHBILIAETCS 0 HYJIS.
3aBUCHUMOCTh 3HA4YCHHs JaHHOM BEIMYUHBI OT 3arpy3Kd COThI IpEACTaBlicHAa Ha
pUCYHKE 1:

20 T T T T

Linl 1o -

i} | | | |
1] 0z 0.4 04 0g

i7
Pucynok 1. 3aBucumocTh 3HaUEHHS 3anaca Ha BHYTPUCUCTEMHBIE TIOMEXH OT

3HAYCHMS OTHOCUTCILHOM 3arpy3Ku COThbI

Jns  Bocxopmsimield JIMHUM OTHOCHUTENIbHAs 3arpy3ka COTBI MOJXKET OBITh

OIIPCACIICHA C IIOMOIIBIO BBIPAKCHUA:
Hy

1
ﬂu!zzl_l_ W (1+I‘jr
k=1 J':'k'Rk Y (10)

rae Ky — KOJIM4ecTBO MojIb30BaTelIeH;
W- ckopoctb nepenaun unnoB B WCDMA (3.84 Munri/C);
p,, — Tpebyemoe otuomenue Ey/Ng, 17151 monp3oBatens ¢ HoMepoM K;

R, — CKOPOCTb Iepe/Iauu IaHHBIX MOJIb30BATENsl C HOMEPOM K;
v — KO3()(PULIMEHT 3aHATHUS YCIYTH;

I — otHomeHue lo/lown , TAC lo-TIPHHSATAaS MOIIMHOCTH OT aOOHEHTOB OKPYKAIOIIMX
coT, lown — TIpUHSATasT MOIIHOCTH OT a0OHEHTOB OOCITY)KMBAIOIICH COTBL. |
XapaKTEePU3yeT «U30JISIUIOY» COTHI.

OTHOCHUTENbHAS 3arpy3Ka COThl B HUCXO/IAIEH JIMHUU YMEHbIIICHA HA BEJTUYUHY
0L XapaKTEPHU3YIOIIYI0 OPTOrOHAIBHOCTH KOJAOB B HUCXOMASIIEH JTMHUU:



1
M= ) ——— (A= ) +1).
Py By v (11)
Taxxe 3arpy3Ky COTbI MOJKHO OIPEICTUTH C TOMOIIHIO0 COOTHOIICHHUS:
™

1
n =EZR}--,D}--1:-[1+L:],
i=1

1€ M- KOJHUYCCTBO YCIYT IIPCAOCTABISIEMBIX B COTC,
R}- — CKOpPOCTD IIepcaauun JaHHBbIX IJIA YCIYI'H,

(12)

p; - TpeObyemoe oTHomenue Ex/No miis yemyru.

BoiMrpsim 3a cyer MAIrKOro X HaoBepa. MSrkuil XsHIOBEp MMEET MECTO B
TOM cllydae, KOrja MOOWIbHAsI CTaHIMS COEAMHEHA KaK MUHUMYM C JIByMsI COTaMu
OJIHOBpEMEHHO. B ciydae, ecid 3TU COThl TpHUHAAJEKAT ABYM pPa3HbIM 0a30BbIM
cranimsam (Node B) oObenuHeHHE JBYX BOCXOMIIMX KaHAJIOB OCYIIECTBIISICTCS
koHTposuiepoM paauocetu (RNC). B ciydae, ecii coThl MpUHAIICKAT OJTHON 0a30BOi
CTaHIMU 00bEIMHEHNE CUTHAJIOB OCYIIECTBIsIETCSl 0a30BOM cTaHnMen. B Hucxopsmei
JTUHUU 00beIMHEHNE BYX KaHaloB ocyiecTBisieTcss RAKE-npueMHrKoM MOOUITEHOM
CTaHIIMA METOJOM ONTHMAJILHOTO CJIOKEeHHs. B peanbHOl ceTr, 30HBI 00CTYKIUBAaHUS
OOJIBIIMHCTBA COT TMEPECEKalOTCS. BBIMIPHIIT OT MATKOTO XEHJOBEpa 3aBUCUT OT
YCIIOBUH pacmpoCTpaHEHUsl paguoBONH. B ropomax rae 3amMupaHus CUTHAJIOB OYEHBb
CYIIIECTBEHHBI, KOPPEISIITUSA MKy CUTHAIAMH TIPHUIICAITAMA OT Pa3HBIX HCTOYHHKOB
Maja, ¥ KaK pe3ysbTaT BO3PACTAET BBHIUTPHIII OT UCIIOJIB30BAHUS MSTKOTO XEHIOBEPA.
N Hao00pOT B CENBCKOM MECTHOCTH KOTJa CHTHAJbl HE3HAUYUTEIHHO MOJIBEP>KEHBI
3aMUPAHUSIM, KOPPEJSIIUS MEXKAY CUTHAJIAMHU OT Pa3HbIX MCTOYHUKOB BO3PACTAET U
BBIUTPHIII YMEHbIIaeTcs. BennunHa BeIMTPHIIIA MOXKET MEHATHCS B Tipeaenax 2-5 nb.
TunuyHas BeNMMUYMHA BBIUTPHINIA, KOTOPOW 3ajaroTcs, JUisl pacdyeTa OrojpKeTa
PaaUOIUHUU cocTaBisieT 2-3 ab.

OrpaHuyeHue ynpaBjieHHMs MOIIHOCTHI0O WJIM 3amac Ha ObICTpbIe
3aMUPaHusi. AITOpUTM OBICTPOTO yrpaBiieHuss MOIHOCTEHI0 BBeZieH B WCDMA s
TOro, 4troObl MoaAepXkuBaTh TpeOyemoe 3HaueHue Ep/Ny Ha BXome mpHeMHHUKA
MMOCTOSTHHBIM BO BpeMsI OBICTPBIX 3aMHpPaHUU, OOYCIOBJICHHBIX MHOTOIYYEBOCTHIO.
I'myOGuna 3amupanuii MoxeT n1oxoauth A0 30 nb. beicTpoe ynpaBieHrue MOUTHOCTHIO
0COOCHHO BaYKHO /1711 a0OHEHTOB UMEIOIINX Malyl0 CKOPOCTh NEPEIBUKECHHS, TaK KaK
OHM HE MOTYT OBICTPO HM3MEHUTh CBOE MOJOXKEHHE I KOMIECHCAIIMH TIyOOKUX
3amupanuid. JIist Toro yToObl YYECTh 3TOT MPOIIECC B pacyeTe 3aJauMCsl BETUYMHON
3amaca Ha OBICTpbIC 3aMupaHus. BenuumHa 3amaca Ha OBICTPBIE 3aMUPaHUs 3aBUCUT
OT cKOopocTH aboHeHTa. TunuyHbIe 3HaYEHUs IPEICTABIICHBI B TabuIIe 2

Ta6auna 2 - TunuyHbie 3HAYEHHUS] BEJIMYMHBI 3a11aca HA ObICTPbIE 3aMUPAHUS

Tun aboHeHTa, CKOpOCTh | TUNIMYHAs BeNWYMHA 3amaca Ha  OBICTpHIC
MIEPEMEIICHUS 3amupanus L

HeGombiras ckopocts (3 kM/4) 3-5 nb

Cpennsst ckopocTb (50 km/9) 1-2 nb

Bricokast ckopocth (120 km/u) 0.1 nb




Tadanna 3 - MomnocTs nepenatyuka bC (P;.) Ha K0o10BbBIII KaHaJ [MapaMeTphI
HcnoJb3yiuecsi B ooopyrosannu Nokia]

Tun ycmyru Tenedonms, | Buneorenedonu |[lepemaua Ilepenaua naHHBIX,
R=12,2 s, R=64 xour/c |manabix, R=144| R=384 xour/c
KOUT/C KOUT/C

MaxkcumanbHa

s MOIITHOCTH

nepeaaTInKa 34,2 37,2 40 40

Ha KaHall,

nbMBT

Taﬁ.lmua 4 - 3HayeHUs BeJTHYHUHBI CPEAHEKBAAPATHYICCKOIO0 OTKJIOHCHHUA U
CTCIICHU NOTEPL IS PA3/IMYHBLIX TUIIOB MECTHOCTH

Twum MecTHOCTH Ooutdoor Oindoor
CenbcKast MECTHOCTD 8 -
ITpuropon 8 4
I'opon 7 5
[TnoTHas ropojckas | 7 6
3aCTpPOMKa
Ta6numa 5 - 3aBUCUMOCTL BEpPOSTHOCTH OOCJIYKMBAaHUSI B COTE OT

SHAYCHHUSA 3al1aca HA MCAJICHHBIC 3AMHUPAHUA

L, 3am1ac Ha MeJJICHHbIE 3aMUpPaHus BeposiTHOCTh 00CITy>)KMBaHHUsI B COTE
5 0.88

6 0.899

7 0.915

8 0.929

9 0.942

10 0.953




3amanue: [IpoBectu pacder JOMYCTUMBIX MOTEPh HA Tpacce ISl BOCXOASAIIEH U
HUCXONAMEH JTWHUU. Pacder mpow3BOAMTCS Uisi BHIOPAHHOW YCIIyTH, TpeOyromen
3aIaHHOM CKOPOCTH MEPEAAYH TAHHBIX B HUCXOJSIIEH U BOCXOISIICH JIMHUU.

I. Pacuer Bocxo/sineil paiuojJMnHuM.
1.MyHUMAJIBHO AONMYCTHMAsi MOINHOCTH CHTHAjJIa Ha BXxojAe npueMHuka bC
onpeeasieTcsi U3 BoipaxeHus (8) :

Pnpﬁc(ﬂBMBT): PW(HBMBT)—i_ (Eb/NO)mpe6(rHB) - Goﬁp(ﬂB)a

rae (Ex/No)mpes— TpeOyemoe 3nauenne Ey/Ng

G,6p — BBIUTPBIII OT 00pabOTKH,

P,. — MOIITHOCTH COOCTBEHHBIX IIIYMOB IIPUEMHHKA.

Jlnsa ananmmsza BeIOpaH Tun obopynoBanuss BC Nokia Flexi WCDMA BTS.
KoadduinenT mryma npueMHMKa JaHHON 0a30Bo cranuuu Mmenee 3 ab. J{is pacuera
npumeMm Kmi=3 nab.

Onpeodenumv mownocmsb wiymos npuemuuxa bC u3z (1.7):

P,=N+K, = ..o nbMmBT.

MunumanbHo jgomyctumoe 3HaueHue En/Ng Ha BXOoje mpreMHHKa JUTsS 3aJaHHOTO THITA

cepBuca B3sATb M3 TaOiu. 1.1 mpu CKOpOCTH aOOHEHTA OMPENEICHHOW HCXOIHBIMU

JTAHHBIMU.

Onpedenumsv gviuepulil 0m 0OpPaboOmKU.:

Gogp :10|0910(RW,1/R,10%3): ...................... b, (13)

R.., -aunioBas ckopocth ctangapta UMTS, 3,84-106 yury/C,

R 10155~ CKOPOCTB TIEpE/Iauu JAHHBIX MOJIb30BATElIs, ONpe/ieTIeHa UCXOAHBIMU JIAHHBIMHU.

Taxoke, HEOOXOIMMO YYECTh BBIMTPHIII 32 CYET MATKOTO XEHJIOBEpa U 3amac Ha

BHYTPUCUCTEMHbIE TIOMEXHU. BenWuuHy BbIMIpBIMIA OpusiITh paBHot G,,=2 1b.

BenuunHy 3amaca Ha BHYTPHUCHUCTEMHBIC IOMEXH ONPEICINUTh W3 BhIpaxkeHus (9).

BennunHy OTHOCUTENBHOM 3arpy3kd COTHI [IJII HA4YaJIbHOTO pacuera MNpUHATH 1

paBHO#1 50%.,. BriOop 3101 BeanunHbl 00YCIOBIIEH CIEAYIOIUMU COOOpaKEHUSIMU:

— HeycToitunBocTh pabOThl CHUCTEMBI YIPaBIEHUS MOIIMHOCTBIO TPHU HArpy3Kax
npeBbImamux  75%, KOTOpasi TPOSIBISIETCS B TOMBITKAX OCYIECTBICHUS
OONBIINX KOPPEKTUPYIOIMIUX BO3JAEHCTBUN PETYIHPOBKH MOITHOCTH B KadyeCTBE
peakiu Ha HeOOJIbIINEe OBICTPHIC U3MEHEHUS HATPY3KHU.

— Heob6xoaumocTteio pesepBupoBanus 30% pecypcoB eMKOCTH COTHI IS ITPOIIEIYP
MSITKOTO X2HI0BEPA.

3anac Ha BHYTPUCHUCTEMHBIE TOMEXH OyJIeT paBEH:

L, =-10’|Oglo(1- 1]) Sl nb.

C yd4eToB BBINICYKAa3aHHBIX (PAKTOPOB, ONPEACIUTh MHHHMAIBHO JOIMYCTUMYIO

MOIITHOCTh CUTHaJIa Ha BXoji¢ npuemMHuka bC:

Pnp6c:Pm + (Eb/NO)mpe6_ Go6p + Ln - Gxo e e e e e e et et e e e e e e e (14)

2.TpeOyemasi MOIIHOCTH NPUHUMAEMOI0 CHIHajia Ha BXxoae npuemHuka bC
ONPEAEISACTCS BBIPAKECHUEM
Pnpzpnp5c + quuaep —ch + Lff et et eeeeeeeeeeeeeen e, )IBMBT, (15)



rae Lguoep - HOTEPH B Puaepe, n1b. Kak npapuio, auuHa v THn Guaepa BeIOUpaeTcs
TakKuM 00pa3oM, 4TOOBI 3HAUEHNE 3aTyXaHUs B HEM COCTaBisuia He Oosee 3 nb;
Gge — K03(pduIMeHT ycwiieHus aHTeHHBI 0a30BoW craHimu, Ab. I pacuera B3sTh
JaHHBIC U3 TAOTUITBI HCXOTHBIX TAaHHBIX;
L+ —3amac Ha ObicTpble 3amupanusi, n1b. 3Hadenue Ly mHodayuuTh U3 Taba. 2 Ha
OCHOBAHHUH MUCXOAHBIX JAHHBIX JJIs1 TPOCKTUPOBAHMUS.
3. ¢ dexTHBHO H3Ty4YaeMass MOIIHOCTb, MOOMJIbHOM CTAHIIMHU OIIPENEISAETCA
BBIPAKEHUEM:

Pu3MC:PMC+GMC - I—meﬂoz HEMBT; (16)

rie P,. — MOIIHOCTh TNepeaTyMKka MOOWIBHOM cTaHIuu. Jlimg pacdeTa B3STh
MUHHMaJIbHYI0 MOIIHOCTh MOOWJbHOM cranmuu 21 abmBT onpenenennyro
CTaHJapTOM JJIsI Kjacca 4,

G, — K03 puIMeHT ycuiaeHus: aHTeHHbI MOOWJILHOW CTAHIIMH, IPUHATH paBHOU 0 1b;
L, 1ez0 — IOTEpU HA 3aTyXaHUE B TEJIE AOOHEHTA.

BHUMAHME: /Ins pacueta L,,,,, TPpUHUMAIOT paBHbIM 3 Ab. JUIsl TOJOCOBBIX THUIIOB
YCIIYT, U MOTYT He YUUTHIBATHCS ( L;ue,n=0 11B.) 1151 yeayT no nepepaye JaHHbIX.

4. MakcuMaJIbHO JA0IYCTHMBbIEC MMOTEPH HA TPACCE PABHEI.
I—maX = Pu3/uc' Pnp: I[B (17)

1. Pacyer HUCXOAsIIEH PAIHOJIMHIH
1. MuHMMAJIBHO J0MYCTHMAsi MOITHOCTh CHUTHAJIa HA BXxojae npueMmHuka MC
onpeaeasieTcsi aHAJIOTMYHBIM BbIpaskennem (kak u a1 BC):

Panc(I[BMBT): PW(HBMBT)+ (Eb/NO)mpe6(ﬂB) - Goﬁp(ﬂB)'

[IpueMHUK MOOWIBHOW cTaHUMU Oojee mnpocToid, yem mnpueMHuk bC, B HeMm
UCIIONIB3YIOTCSL 00Jiee MPOCTbIE KOMIIOHEHTHI, CIIEOBATENbHO, €ro KO3(PQPULIHUEHT
myma Bbime. CranpapToM ko3@duuueHT myma npueMHuka MC [0IKEH HMETh
3HaueHue <9 nb. [{ns pacuera npumem Kw=8 nb.

PaccuntaTh MOIIHOCTH COOCTBEHHBIX IIYMOB IpueMHuka MC:

P.=N+Kuw = nbmBT.

MuHuMaabHO A0IIyCTHMasA MOINHOCTHL CHI'Ha/Ia Ha BXOJAC IIPHCMHHKA MC ¢ Y4CTOM
3allaCa Ha BHYTPHUCUCTCMHBIC IIOMCXH W BBIMI'PBIIT OT MAT'KOI'O XOHJOBCpPA paBHA!

Pnpmc: Pw + (Eb/NO)mpe6_ Go6p - I—n - Gxo = I[BMBT,

rae (Eo/No)mpes -MHUHUMaNBHO nomyctuMoe 3HaueHue En/Ng Ha BXoxe mpueMHHKa uts
3aITaHHOM THIIE CEpBHUCA U CKOPOCTH aOOHEHTA;

Go6p =10|Og(R'{I/IH/RHOHB3): IIB,

R.., -uumioBas ckopocth ctangapta UMTS, 3,84-106 yun/c,

R,oms- CKOPOCTBH Tepefadd AaHHBIX I10Jh30BaTEsl BBIOpATh B COOTBETCTBHU C
BapUAHTOM M3 TaOJUIIBI MCXOMHBIX JTAHHBIX |

L, — 3amac Ha BHYTpUCHUCTEMHBIE TTOMeXH. [IpUHATH, YTO COTa B HUCXOMASIICH JIMHUN
3arpy’keHa Takke Kak u B Bocxoasmui. L, =3 ab;



G,,— BBIUTPHIII 32 CYET MATKOTO XEHJI0BEpa MPUHATH Takxke 2 Ab.

2.Tpebyemasi MOIIIHOCTH MPUHUMAEMOT0 CUTHAJIA OTIPEICIIACTCS BRIPAKCHUEM:
Pnpzpnp/wc + I—meﬂo _GMC + I—f‘f = ILBMBT;

r71€ L0 — TOTEPH HA 3aTyXaHUE B TEJIC a0OHEHTA ONPEACIICHBI TUTIOM YCITYT.

G, — K03bdUIMEHT yCUIICHUST aHTCHHBI MOOUJILHOM CTaHIIMH, 11b.

L# —3amac Ha ObICTpBIC 3aMupanusl, 1b.

3. O dexTrBHO M3AyUYaemas MouHocTh BC:

Pu36c=P6c+G6c - I—qﬁu()epz I[BMBT;

riae Ps. — MoIHOCTh TIepeaTarka 0a30BOM CTaHIIMU Ha KOJIOBBIN KaHaJ.

J1J1 3aTaHHOTO THTIA CEPBHCA BETUYNHY MAKCUMAIBHON MOIITHOCTH TIepeaTunKa Ha
KOJIOBBII KaHaJI B3STh U3 TaOIUIEI 3;

Gg. — KO3 PUITMEHT yCHIeHUST aHTEHHBI 0a30BOM CTAHIINU;

L puoep — IOTEPH OOYCIIOBIICHHBIE 3aTyXaHUEM B (UIEpE.

4. lonycTuMble OTEPHU HA Tpacce:
Lmax = Pu36c' Pnp: I[B-

B naHHOM pacdere He YYMTHIBAIMCh 3aTCHEHHUS CUTHAJIA MPENSTCTBUSIMU
(3maHusi, nepeBbs W.T.J.), 3aTyXaHUs BHOCHUMBbIC CTEHAMU 3JIaHUW /i1 aOOHEHTOB
HAXOJSAIIUXCSl BHYTpU ToOMelleHui. BenmnunHa 3TOro 3amaca BIMSIET HA BEIUYUHY
BEPOSITHOCTU OOCITY>KHMBaHUS B COTE.

CrartucTryeckuii aHallu3 W3MEPEHUU YPOBHS NPUHUMAEMOTO pPaJMOCUTHAIIA
MOKa3bIBaeT, 4TO BenuyuHa moTepb L(d), B KakaoW KOHKPETHOH TOYKE MEXIy
0a30B0i1 1 MOOWJIBHOM CTaHIIUEH Ha JIIOOOM PAaCCTOSTHUU MOXKET paccMaTpUBAThCS Kak
CyJaiiHas BEIWMYMHA KOTOpas TOMYUHSACTCS HOPMAJbHOMY  TayCCOBCKOMY
pacmpeneNeHui0 OTHOCHUTENIBHO CPEAHET0 3HAYeHUs TMOTeph. TakuMm oOpa3om,
3HAYCHHWE YPOBHS MaKCHUMaJIbHO JIONMYyCTHMBIX IOTEPh HA Tpacce OIpeaesseTcs
BBIPOKCHUCM:

L(d)max [1B]=L max. [1B]+ J[ab] (18)

Heobxomumo yuecth o0OcinyXuBaHuE aOOHEHTOB BHYTPH IOMEIICHU,
HE0OXO0IUMO 3a/1aTh BETMYNHY MTOTEPh HA MPOHUKHOBEHUE B 3/IaHHE 0.

XapakTepHble 3HAUCHUS BEITUYHHBI CPETHEKBAAPATUYECKOTO OTKJIOHEHUS H
CTEINIEHU TIOTEPh MPEACTABICHBI B TabyuIie 4 :

N3 Tabauupl, IpUMEM Ooytdoor—--- ADB,  Oindoor=-.. Ab (CpeaHEeKBagpaTHUECKUE
OTKJIOHCHHE 3aMHUPAHUN B OTKPBHITOM MPOCTPAHCTBE W MOMEIICHUH COOTBETCTBEHHO
JUTS 3aIAaHHOTO BapyaHTa 3a/IaHus).

CymMMapHOe CpeHEKBaIPATHICCKOE OTKIIOHEHHE:

§ = \/6i2ndoor + 6§utdoor: """ ~ ﬂB' ( 19)

Hcxons n3 TpeboBaHUI K BEPOSITHOCTA OOCITYXKHUBAaHUS B COTE, OMPEICICHHOM
HMCXOJHBIMU JAHHBIMHU, MOCTENEHHO YBEJIWYMBAsl BEJIMYMHY 3amaca Ha MeEJJICHHBIE
3amupanus L, 1o6uThCs TpeGyemMoro 3Ha4eHUsT BEPOSITHOCTH.

BenuunHa 1onycTUMBIX IOTEPH HA TpAacCce paBHa:

I—aon= L(d)max 'Lsf'l—sf); ( 20)




re L(d)max x- MAKCUMAIJTBHO JTIOITYCTUMBIE ITOTEPH Ha Tpacce,

L,o- moTepu Ha MPOHUKHOBEHHE B 3[aHHE,

Ls-3HaueHue 3amaca Ha MeAJICHHBIC 3aMUPaHHI.

JInsg  3aaHHOTO MCXOIHBIMH JaHHBIMH THIIA CEPBHCA M CKOPOCTH Iepeaayu
JAHHBIX PACCUNTATh 3HAYCHHS JOMYCTUMBIX MMOTEPh /IS BOCXOASAIICH U HUCXOIIEH
JUHUY:

Bocxopasimas auaust Ly, = L(0)max -Lsi-Loo=.nvonnen.n. 1b.

Hucxopsmas auaust Ly,, = L(D)max -Lsr-Loo=.......... 1b.

Jlns majpHENIIEero pacdera 30HBI OOCITYKMBaHUS WM Paguyca COTHI, OepeTcs
MeEHbIIIee U3 3HAUEHUI JOIMYCTUMBIX IIOTEPh B BOCXOIAINEH MM HUCXOISIIEH THHIH.

I11. PacueTr mokpbITHSI M aHAJN3 eMKOCTH cucTeMbl UMTS
Jlnst  pacdera TIOKPBITHS, OMPEACISIIOT TpeOyeMblid ypOBEHb MHJIOTHOTO
curHana(CPICH), ompenenstommii motepu Ha Tpacce, TakuM oOpa3oM, MO YPOBHIO
CPICH MOXHO CyIHTh O JOCTYITHOCTH TOTO WJIM WHOTO cepBuca. OOBIYHO, YPOBEHD
MWJIOTHOTO curHaia cocrasisier 10% ot cymmapHod MomHocth nepegatuuka bC.
Beixomnas wmommuocte BC cocrtaBmger 43 nbMBr. CoOTBETCTBEHHO MOITHOCTH
MAJIOTHOTO curHaina paBHa Pcpicy=33 nbmBT.
MOUIHOCTP MPUHUMAEMOTO NUJIOTHOTO CUTHANA JJIsl JOCTYNMHOCTH YCIYTHM JOJDKHA
COCTaBJIATh:
Puycpich= Pusse= Loon +(Pcpich- Pac) (1BMBT), (21)
rae P,ss.— 3ddexTuBHO n3inyyaemas MoriHocth bC Ha KOJ10BOM KaHaI,
Lo, — MAaKCUMAaJIBHO JIOIYCTUMBIE TIOTEPHU Ha Tpacce,
Ps.- MmomHocTh niepenatunka bC Ha KOJIOBBIN KaHa,
Pcpich- MonTHOCTH Ut0oTHOTO curHaia bC.
Jlnst aHanmu3a B3SIThI HICXOHBIE JaHHBIE, ONPEEsIone aOOHEHTCKYIO HArPy3Ky
Ha HayaJIbHOM JTarle pa3BepPThIBAHUSI CETH.
Hcxoanble 1aHHBIE J1JI pacyeTa:

e KomuuectBo nons3osareneit: 9000;

e (O0bem peueBoro Tpaduka oT abOHEHTA: T 5000 = 20 MOPIT ;

e (O0ObeM TpadurKa BUICOBBI30BA OT a00HEHTA: T 4504000 =0 MOPIL.

Jns  mpencrtaBiieHMsT  pa3MEPHOCTH  TAKETHOTO Tpaduka B DpiaHrax
HCIoJb30BaHa popmyna:

T,,» =T(6ut/4)/R(6uT/C)/3600,

rae T,,, -nakeTHeii Tpaduk (Opi),

T,p,"KOJIMYECTBO  3arpy’KEHHOH/BBITPY’KCHHONM  HMH(opmManmum  3a  Hac
nosb3oBaTenemM(ouT/ua),

R —ckopocCTb nepegayu noyib30BaTes.

e OOBeM makeTHOTO Tpaduka 3arpy’kaeMoro(HUCXOAIIAs JTUHHUS) a00OHEHTOM B
YHH co ckopocThio mepemadum paccMarpuBaemoro cepBuca 144 xOut/C.
T144D|_:500 KOaiit/4ac.

T 144015, =8-1000-T144p/(1000-144)/3600=0,008 Dpa.

e (OObeM MakeTHOro Tpaduka 3arpyxaeMoro(HUCXOsIas JUHUS) aOOHEHTOM B
UYHH co ckopocThio niepeaaun paccMarpuBaeMoro cepBuca 384 kOut/C. Tagyp =
500 x6aiit/4ac.



T384DL5pa=8:1000-T144p./(1000-384)/3600=0,006 Dpu1.

e OOBeMm makeTHOTO Tpaduka nepeaaBaeMoro(BOCXosIIas JMHUSA) aOOHEHTOM B
YHH co ckopocThio miepefaun paccMarpuBaemoro cepsuca 144 x6ut/C. Tigup
=200 xOariT/4ac.

T144U|_3p/,=8‘ 1000T144U|_/(1000 144)/3 60020,003 SpJ'I

e OOBeM makeTHOro Tpaduka nepegaBaeMoro(Bocxosiias JMHUs) aDOHEHTOM B
YHH co ckopocThio mepenauu paccMarpuBaemoro cepBuca 384 kOuT/C.
T384UL:200 KOaiT/4ac.

TagauLsps=8-1000-T3g4u1/(1000-384)/3600=0,001 Spur.

e TpeGyempblil MPOLIEHT OIOKUPOBOK BbI30BA 2%.

Pacuer mnpexejbHOM TeOPEeTHYECKOM €MKOCTHM COTbI JIA BOCXOASIIEH
JINHUH.

B WCDMA Bce cOoThl CUCTEMBI UCTOJIB3YIOT OJHY U TY K€ 4acTOTy, TOATOMY
€MKOCTh JIaHHOM CHCTEMbl OrpaHuueHa noMexamu. ClenoBaTeinbHO, JOMyCTUMAas
€MKOCTh CHUCTEMbI HE JIOJDKHA MPUBOAUTH K POCTY BHYTPHUCHUCTEMHBIX MOMEX BBIIIE
3aJIaHHOTO YpOBHsA. PaccumTaem npenenbHyl0 eMKOCTh COThI, IPU KOTOPOM YPOBEHB
BHYTPUCUCTEMHBIX TIOMEX CTPEMUTCA K OCECKOHEYHOCTH U TMOKPBITHE COTHI
yMeHbIaeTcss 10 HyJs. [IpeaenpHy0 eMKOCTh COThI MOYKHO BBIBECTH W3 BBIPAKCHHUS
JUTSI OTHOCUTEIIBHON 3arpy3KH COTBHI.

[IpenenbHass €MKOCTh COTBHI WJIM KOJHMYECTBO OJHOBPEMEHHBIX COCIMHCHHMA
paBHO:

Nep=(1+52-2)-(1+10), (22)

Ep
No

rae

Gy~ BBIUTPBILT OT 00pabOTKH.

vV —KO3(DPUIMEHT 3aHATHS YCIYTH.

I - otHomenue lop/lown . THE lo-TIpHHSATAS MOIIHOCTH OT a0OHEHTOB
OKPYKAIOIIHUX COT, lowy — IPUHATAS] MOIIHOCTb OT a0OHEHTOB 0OCIYKMBAONIEH COTHI.
XapakTepu3yeT «U30JSIMIO» COThl. Jns xopomo wu3oimpoBaHHBIX —coT(indoor,
MMUKOCOTHI), 3HA4YeHHE | OYeHb Majio M coctaBisieT okoyio 0.1. COOTBETCTBEHHO ISt
MaKpOCOT 3HAYCHUE | YBEIMYMBACTCS B CBS3M C BO3MOXHBIM IEPEKPHITUEM 30H
oOcnyxxuBaHus. Takxke 3aMETHO BIMSHUE KOJIMYECTBA CEKTOPOB B COTE HA YBEJIMUEHUE
I, 9TO CBSI3aHO C TEM 4YTO JUIsl MHOTOCEKTOPHBIX bC MCHOIB3yI0TCS aHTEHHBI ¢ OoJiee
y3KOM  JMarpaMMoil  HampaBJI€HHOCTH, a CJEAOBAaTeIbHO W ¢ OOJIbIIUM
KO3 GUIIMEHTOM YCHUJICHHS, COOTBETCTBEHHO 30Ha o0OchykuBaHus Takoil bC
Bo3pactaeT. U3 BeIpakeHus (22) cieayeT, uTo AJis YBEIMUEHUS €MKOCTH CHUCTEMBI
HEOOXOIMMO CTPEMHUTHCS K JIYUIIeH M30JIAIUU COT (YMEHBIICHUIO 3HaueHus 1). Jlus
ATOTO NPUMEHSAETCS PETYIUPYEeMbl yrona HakioHa JIH aHTeHH B BEpPTUKAIBHOU
MJIOCKOCTH, MPAaBUIIbHBIA BBIOOP a3MMYTOB JJIsi FOCTUPOBKM aHTEHH U JPYTHE METObI.
3HaueHMsI BEJIMYMHBI | JUIS PA3IMYHBIX THIIOB COT TPEJICTaBlIeHbI B Tabiuie 6 u
BBIOMPAIOTCS UCXO/1 U3 BapUaHTa UCXOIHBIX TaHHBIX
Tadoauna 6 - 3HaYeHUs] BeJIMYUHBI | IUIsl pa3JINYHBIX THIIOB COT.

[Muko-cota Muxkpocora ¢ | Makpocora c|2x 3-x 6-u

BHYTpH HEHAaINpaBJIEHHON | HEHAIIPAaBJICHHOHN | CEKTOpHAas CEKTOpHas CEKTOpHas

MOMEIICHUS aHTEHHOH | aHTEHHOM BC BC BC
0.1-0.2 0.25-0.55 0.45 0.55 0.65 0.85




v —koddurment 3anatus  ycayru. JlaHHBIT  KOADPUIIMEHT OMUCHIBAET
OTHOUIEHUE BPEMEHM Mepefadyn JaHHBIX MOJb30BATENsl K OOLIEMY BPEMEHM 3aHSTHS
KaHala, B ciiydae nmpuMmeHeHus npepoiBuctod nepegaun(DTX). Tunnunoe 3HaueHHS
BEJIMYMHBI JaHHOTO Koddduumenta s TenedoHun cocrabiser 50%, Tak Kak
NPUHUMAETCS, YTO MOJOBHMHA Pa3roBOpa 3aHUMAIOT mNay3bl. s pacyeToB 3HAUEHUS
naHHoro koagduinenta BbIOpaHO 67% cC ydeToM 3amaca Ha Iepefadyy KaHaJloB
curHanuzanuu(DPCCH), KOTOpBIA  TpUHAT paBHbIM 17%. [na  ycuyr
PEIOCTABISIONIMX TIepeauy AaHHbIX KOA(MOUIIMEHT 3aHSATUS YCIYTH NMPUHUMAETCs
paBHbIM 100%, Tak Kak KaHaa I NEPEAAYN TaHHBIX PE3EPBUPYETCA U MCHOJb3YyETCS
aOOHEHTOM TOJIFKO B TIEPUOJI CaMOM Mepeiav.

[TpousBecTn pacyeT MpeaeabHON eMKOCTH COTHI JUIsl TIPEJOCTABISEMbIX THUIIOB
YCIIYT, OTIPEACIICHHBIX UCXOAHBIMH TAHHBIMHU

Berurpsiin ot 00paboTKu AJ1st JAHHBIX CKOPOCTEH Mepeayu COCTaBIsIeT:

Gogp = W/R nnm Gogp, = 10 - log(%) B 1b,
W —cxopocts cinenoBanus unnioB B WCDMA pasna 3,84 Muun/C.

Pe3ynbTaThl pacueToB CBECTH B TAOIUILY /:
Taboauua /.  Bemrpsim ot 00padoTKH AJisl pa3JIMYHBIX THIIOB YCJIYT.

Tun yciayru, ckopocTh mepenauu | Berurpbiir ot | Bemrpeim ot 06pabotku, nb
JTAHHBIX 00paboTkH, pa3

Tenedonus, 12,2 kout/c

Buneo-renedonus, 64 kour/c

[Tepenaua nannsix 144
KOuT/C

[Tepenaua nannbix 384
KOuT/C

Pe3ynbTar pacyeTroB mpenesbHOM €MKOCTH B BOCXOJSIICH JIMHUM CBECTH B

Tabmry 8.
Ta6auna 8 - IpenesbHast eMKOCTh COThI B BOCXOsIIIEl JIMHUH.
Tun ycnyru, CKOpocTh epeaadu [Ipenenvuas €MKOCTb COTBHlI,

KOJINYECTBO OJTHOBPEMEHHBIX
coelMHeHu(Tonb30BaTeneil)

Tenedonus, 12.2 k6ut/C

Buneorenedonus, 64 kOut/c

[lepenaua nanubix, 144 kOut/C

Ilepenaua nanusix, 384 KOUT/C

Pacuer npeaejibHOM TEOPETHYECKOM eMKOCTH COTHI [IJIsl HUCXOASALIEH JIMHUH.
[IpenenbHass €MKOCTb COTBHI ISl HUCXOIAIICH JMHUAM [JIsI OTHOCUTEIBHOU
3arpy3KH COTBI B HUCXOZSIIEM KaHajIe OnpeaeseTcs BeipakenueM (23):
Na = Tty ——w— (1~ ) +0) (23)
Y
B cpaBHeHuu ¢ Gopmysiol Nii OTHOCUTEIIBHOM 3arpy3KH COThI B BOCXOISIICH
JUHUW, B JIaHHOM BBIPOKEHUM UCHOJB3yeTCS TMapamerp o —KodhdummeHT
OPTOTOHAJIBHOCTH B HHUCXOnfAmeM KaHanme. B pamuomntepdeiice WCDMA
VCTIOJIB3YIOTCA OPTOrOHAJIBHBIE KOJAbl YOJIIa NMEPEMEHHOM IJIMHBI B HUCXOIALICH

JUHUA I pa3ACIICHHA  KaHaJOB nojb3oBarene. B cIyda€ OTCYTCTBHUA



MHOTOJIy4YEBOCTH OPTOTOHAIBHOCTh 3TUX KaHaOB coxpaHsgercs. OnHako B
MHOTOJIy4YEBOM DPaJHOKaHalle, OPTOTOHAILHOCTh KOJIOB HapyiiaeTcs. CiaegoBaTeabHO
BO3pAacTaeT ypPOBEHb BHYTPUCUCTEMHBIX TMoMeX. lloTepss OpTOroHaabHOCTH
HUCXOISIIMX KaHAJOB XapaKTEpPU3YyeTCs 3HAYCHUEM BEJIWYUHBL 0. /[aHHas BeauuyuHa
OKa3bIBACT 3HAYMUTEJIBHOE BIMSHUE HA IUIONIAJb MOKPBITHUS M €MKOCTh COTHl B
HUCXOJSEM KaHaie. laeanbHass OpTOrOHaIbHOCTH O3HAYAET, TO YTO B3aMMHAas
KOppemsiliig BceX KaHayoB paBHa 0, clelnoBaTeNbHO, HEXKENAaTeNbHbIE KaHAJIbl MOTYT
OBITb TIOJIHOCTHIO OTJAEJICHbl OT ToJIe3HOM wuHpopManuu B mpueMHuke MC.
Kosdduiment  oproroHanbHOCTH  paBHbII 1 COOTBETCTBYET  HCaIbHOU
OpPTOTOHATBHOCTH HUCXOJAIIMX KaHaioB. 3HaueHHe () COOTBETCTBYET MOJIHOM MOTEpPHU
OPTOTOHAJIBHOCTH HHUCXOASIIMX KaHAJOB. OOblyHO 3HaueHue KodhduieHTa
OpPTOrOHAJIBHOCTH mnpuHUMaer 3HaueHue ot 0.4 mo 0.9 B MHOroOJy4eBbIX
paguokaHamax. I[lpm pacuerax 3agarOTCSd HEKUM TIOCTOSHHBIM KO3 HImeHTOM
OPTOTOHAJILHOCTH 3aBUCSIIUM OT

® THITa MECTHOCTH

e KJlacca 0a30BOM CTaHIIUU

® THUIIa paJiOKaHala

Tumbel MECTHOCTH YacTO HCHOJB3YIOTCA B Pa3IMYHBIX HHCTPYMEHTaX JJis

IJIAHUPOBAHMS, a TaKXe MPU pacuerax JJjisi TOro, 4TOObl XapaKTEpPU30BaTh CpEIy
pactpocTpaHeHus. B ciiyyae OTKpBITOTO THIIa MECTHOCTH(CITy4ail MpsSMO BUAUMOCTH )
BCET/la MPUCYTCTBYET OCHOBHAs KOMIIOHEHTAa CHUTHaJla U OTHOCUTEJIBHO HH3KHIl
YpPOBEHb MpOYMX KOMMOHEHT. CrnenoBaTelbHO, B 3TOM ciy4dae KO3(P(UIHEHT
OPTOTOHAJILHOCTH OyAET MaKCHUMalbHbIM. B cilyyae TOpOACKOro THIIA MECTHOCTH
(Tu10THAs 3acTpOiiKa) OOBIYHO HET MPSAMOW BUIMMOCTU MEXKIY MepeJaroliell aHTEHHON
BC u antennoit MC, COOTBETCTBEHHO Ha BXOJ NMPUEMHUKA MOCTYNAeT MHOKECTBO
OTPaXEHHBIX KOMIIOHEHT C Pa3IMYHbIMU BEJIMYMHAMU 33JCPIKEK, BCIEICTBUE ITOTO
OPTOTOHAJIBHOCTH HUCXOJSIIMX KaHAJOB yMEHBIIAETCS, YTO OTpakaercs B
yYMEHBIIIEHUU KO3 UIIMEeHTa 0 JJis JAHHOTO THUIAa MECTHOCTU. B 3aropogHom Turie
MECTHOCTH €CTh OOJbIlIasi BEPOSITHOCTh MPUCYTCTBUS OCHOBHOM KOMIIOHEHTHI
(mpsimoro Jtyda), B 3TOM ciiydae KOI(PQUIIMEHT OPTOTOHAILHOCTH OyAET BBINIEC YEM
JUISL TOPOJCKOTO THUMAa MECTHOCTU. 3HayeHus KO3 UImeHTa OpTOTOHAJBLHOCTU B
3aBUCUMOCTH OT THUIIA MECTHOCTH, 3aJlaHHON MCXOJIHBIMU JIaHHBIMH, TIPEACTABICHBI B
Tabmure 9:

Ta6imua 9 - CpenHee 3HaveHHe KOI(PPUIIMEHTA OPTOrOHAJBLHOCTH B
3aBHCHMOCTH OT THIIA MECTHOCTH JIJIST MAKpPO.
Tun mectHOCTH OtkpsiTas [Ipuropon I'opon [InoTHas
MECTHOCTb 3acTpoiika
Kosapdpuument 0.825 0.65 0.525 0.4
OPTOTOHAIBHOCTH

Tun BC Taxxke BiauseT Ha KOIPGUIMEHT OpTOroHambHOCTH. [[ns makpo-bC
KO2(PHUITMEHT OPTOTOHATFHOCTH BHIOMPAETCS B 3aBUCUMOCTH OT THIIA MECTHOCTH, TJIe
pacnosioxkeHa bC. Opnako, B TOpOJACKHX ycloBusax, aHTeHHa bC 00bI9HO
pacroJiaraeTcsi HUKe YPOBHS 3aCTPOMKH, CJI€IOBATEIbLHO, 30Ha OOCITY)KUBAaHUS TaKOU
COTBHI 3HAYNUTEIHLHO MEHBIIE. B JaHHOM ciTydae MOYKHO TIPHHSITH, YTO CUTHAJI HE OyJeT
CWJIBHO TIOJIBEPKEH BIMSHUIO MHOTOJYYEBOCTH, BBHUJY MEHBIICTO KOJUYECTBA



oTpakeHud u BiusHUs qudpakiuu. Kak pesynbprar, Ko3hQUiUeHT OpTOroHaIbHOCTH
BBIIIIE B MUKPOCOTaxX, 4eM B 30He 00cmykuBanusa Makpo-bC. B ciydae mukocot, uiu
BbC pacnonoxeHHbIX B TOMEMIEHHUIX, KO3 (UIIMEHT OPTOTOHATBLHOCTH €IIIe BBIIIE, TaK
KaKk OOBIYHO B TAKMX CIy4asX HCIIOJB3YETCS paclpesefieHHas aHTeHHas CHUCTeMa C
MHOKECTBOM aHTEHH, CIJIEJIOBaTeIbHO MOYTH Bcerna anteHHa MC HaxoauTcs B
npsiMoil BUAMMOCTU OT mnepepatomiedt anteHHsl bBC. 3aBucumocth koddduiimenta
optoroHaibHOCTH OT Tuna bC otpaxkeHna B Tabnuie 10 .

Ta6muma 10 - Cpeanue 3HaveHuss KoOI(P(PUUMEHTA OPTOrOHAJIBHOCTH B
3aBHCHMMOCTH OT THNA 0A30BOii CTAHIIMH.

Tun BC Makpo Muxkpo ITuko
Koo uunenr 05-06 08 0.9
OpPTOTOHAIILHOCTHU

Boipaxkenune (24) s pacuera MpeAesibHOM €MKOCTH COThbI, KOJHUYECTBO
OJIHOBPEMEHHBIX COCIMHEHUN (IT0JIb30BATENCH ), MOXKET OBITh MOIYYEHO U3 (GOPMYIIbI

(23):

Nep=(1+32-2)-(1-a) +1). (24)
No

I[aHHOG BBIPAKCHUC II0JIYHACTCA M3, IIYTCM BBIPAKCHUA an, OTHOCHTCJIbHAsA

3arpy3ka COThbl IPUHUMAETCS paBHOM 1.

JIst pacdeToB MpenenbHOM EMKOCTH HCIIOIh30BaTh CIEIYIONINE HCXOIHBIC
nannbeie Ey/Ng, 1B, 1, o . npeacrasnennsie B Tadimnax 1; 6; 9,10 cOOTBEeTCTBEHHO:
PesynbraTel pacueToB npuBecT B Tabmuiry 11:

Tabauna 11 - IlpenenbHasi eMKOCTH COTHI B HUCXO/IsIIIEH JTUHUH.

Tun ycinyru, CKOpocTh Iepeayu [IpenenpHas  €MKOCTb  COTBHI,
KOJINYECTBO OJIHOBPEMEHHBIX
COeIMHEHUI(TI0JIB30BaTENEN )

Pacuer OTHOCUTEJIBLHOM 3aTrPY3KH COThHI B HUCXOASIIEH U BOCXOAsIIel JIUHUH.
Jns pacuera B3sIThI 3HAUYCHUS] U3 UCXOAHBIX JAHHBIX O HArpy3Ke CO37aBaeMoi
omHUM aboHEHTOM. JlaHHBIC 3HAUCHUS TIPEICTAaBICHbI B TabmuIe 12:

Tadauma 12 - Harpy3ka co3gaBaemasi OJHMM Aa0OHEHTOM B HHUCXOAsiIeH W
BOCXOAA1IelH JUHUAX.

Tun ycmyru, CKopocTb

Hucxonsmas nuans,
Harpyska cosjaBaeMas OJJHUM

Bocxoasmias muHAS,
Harpyska co3gaBaeMas OJHUM

fepeaann a0OHEHTOM, MOPI aOOHEHTOM, MOpPI
Tenedonus, 12.2 x6ur/c 20 20
Buneorenedonus, 64 kOut/C 6 6
[lepenaua maHubIX, 144 kOUT/C 8 3
[Tepenaya nanubIx,384 KOUT/C 3 1




OTHOCHTEbHAS 3arpy3Ka COThI OYAET paBHA:
N
M;
"=/ (25)
: inpen
rae
1) —OTHOCHUTENbHAsl 3arpy3Ka COTHI;
N -KoIHM4YecTBO MPeIOCTaBISAEMbIX YCIIYT;
M; - cpeaHee KOJIMYECTBO OJHOBPEMEHHO 3aHSTHIX KAHAJIOB IEpeaadd JJis
YCIIYTH ]
Miypes- TIPEETBHAS €EMKOCTB COTBI, KOJIMYECTBO OJHOBPEMEHHBIX COEIMHEHHH,
IUISL YCITYTH |.

[IponsBecTr pacyeT OTAEIBHO I BOCXOISIIECH W HUCXOAAWEeW nuHui. [lpum
pacyere UCIONIb3YIOTCS 3HAYCHUS My e, OTIPEICICHHBIC BbINIC. B KauecTBe 3HAUCHUI
M; ucnonb3yercs cpeaHee KOJIUYECTBO OJTHOBPEMEHHO 3aHSATHIX KaHAJIOB IMEpeaydH.
Hust tpaduka ¢ xommyTtanueil kaHaioB (TenedoHus, BUIeo-TeNedOHUs) CpenHee
KOJIMYECTBO OJIHOBPEMEHHO 3aHATHIX KaHAJIOB 3TO Tpaduk B Dpnanrax. g tpaduka
C KOMMYTallMel makeToB (Tepenaya JaHHBIX), MEpeIaBacMblii C yCIOBUSAMH Kilacca
obciyxuBanus Best effort, cpenHee konMyecTBO OJHOBPEMEHHO 3aHITHIX KaHAIOB 3TO

Tpaduk B DpiiaHrax, yMHOKCHHbINA Ha niukdakrop PF=1,4,
Mi: T[gpﬂ] PF (26)

Benuunna 3arpy3ku u3 gopmyiisl (26) MOXKHO 3amucaTh, Kak:
TI-N T2:N T3:N-1.4 T4:N-14
ML M2 M3 M4 27)

n:

rae

T1-T4 - narpy3ka co3naBaeMasi OTHUM aOOHEHTOM JIJIsl yciryT 1-4,

M1-M4 - npenenbHasi eMKOCTb COTHI (IIPEAETbHOE KOJTUYECTBO OJJHOBPEMEHHBIX
COEIMHEHMI ) ISl YCIIYTH,

N- KOJIMYECTBO MOJIH30BATENICH OOCTYKMBAEMbBIX COTOM.

J{ns pacuera mpuMeM, 4TO KOJIMYECTBO MOJIb30BaTeAeH, 0OCTYKMBAEMbIX COTOMU
pasHo 200.

Hucxonsimas JUHHUA:

Takum 00pa3oM, OTHOCUTEIbHASI 3arpy3Ka COThl B HUCXOIAIIEH JIMHUH, TIPH
3aJIaHHOM YHCJIC TTOJIh30BaTENCH U TaHHOM TIpoduiie aOOHEHTa paBHA My, * 100%

Bocxoasiast iuHusA:

OTHOCHTENbHAsS 3arpy3ka COThl B BOCXOJSINCH JMHUU TIPU 3aJJaHHOM YHCIIC
MOJIK30BaTeNIeH U TaHHOM npoduie abOHEHTa PaBHOU 1y * 100%.




