MCJ3-R

CekTop paanocsAsun MCI

PexomeHgauma MCI-R F.758-7
(11/2019)

NMapamMeTpbl CUCTEMbI U NPUHLUMNDI
pa3paboTkn KpuTepueB COBMECTHOIo
MCroJ1Ib30BaHUS 4YaCTOT UJIM COBMECTUMOCTH
undpoBbIX cuctem PUKCMpoBaHHOMU
6ecnpoBoAHOU CBA3N (PUKCUPOBAHHOM
Ccny»6bl U cucTeM apyrux cny»xb6




ii Pex. MC3-R F.758-7

Ipenncnosue

Ponsb CeKTopa PaguoCBA3U  3aKIIIOYacTCd B obecneueHr palMOHAJILHOT'O, CHOPaBCIJIUBOIO, S(b(beKTI/IBHOFO n
OKOHOMHYHOI'O HUCHOJIb30BAHUA PAANOYACTOTHOI'O CIEKTpa BCEMHU CJ'Iy)K6aMI/I PaauocCBA3U, BKIIHOYas CIYTHUKOBBIC
CJ'Iy)K6LI, u TMpOoBEACHUHN B HCOIPAHMYCHHOM YaCTOTHOM JUAINa30HE HCCHGZ[OB&HHﬁ, Ha OCHOBaHUH KOTOPBIX
NMPUHUMAIOTCA Pexomenpamuu.

BcemupHBIE W permoHanbHBIE KOH(EPEHIMH pPAAMOCBA3M W accaMOJen paguoCBA3M TPH  TOJAEPXKKE
HCCIIEOBATEIbCKNX KOMUCCHH BBITTOIHSIOT PETIIaAMEHTApHYI0 M TOIMTHIECKYIO (QyHKIH CeKTopa pagtruoCBs3m.
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ynomuHaeMod B Pesomronimm MC3-R 1. ®opmbl, KOTOpBIC BIaAeibllaM MMATCHTOB CIEAYET WCIOJIb30BATh IS
NPEJCTABICHUST TATEHTHBIX 3asABICHUNA W JEKIapaluii O JIMIECH3UPOBAHWH, MPEACTABICHBI IO  ajpecy:
http://www.itu.int/ITU-R/go/patents/en, rme Takxe coaepxartcs PyKoBOAAIME MPUHIMIBI [0 BBITOJIHCHHIO OOIICi
nateHtHON momutuku MCO-T/MC3-R/MCO/MBK u 6a3a naHHbix nateHTHOH nHbGopMmarmu MCO-R.
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PEKOMEHJIALIUS MCD-R F.758-7*

ITapameTpsl cuCcTEeMBI U IPUHIMIIBI PA3PpA00TKH KPUTEPHEB
COBMECTHOI'0 HCII0JIb30BAHHUA YACTOT WJIM COBMECTUMOCTH HU(PPOBBIX CHCTEM
¢puxcupoBanHoi OeclIpOBOAHOM CBA3H QUKCUPOBAHHOM CIIY:KOBI
M CHCTEM JAPYIHX CJIYK0 M APYIrHX HCTOYHHMKOB IOMeX

(Bompoc MCH-R 252/5)
(1992-1997-2000-2003-2005-2012-2015-2019)

Cdepa npumenenust

B Hactosmeit PexoMeHnanyuy M3noxKeHbl NPUHLUIB Pa3pa00TKU KPUTEPUEB COBMECTHOTO HMCIIOIb30BAHUS
4acToT Uil UUPPOBBIX CUCTEM B (PUKCHPOBAHHOH ciyx0e. B OCHOBHOM TpHBEAEHBI COOOpaKEHHS O
croco0ax HaIeKallero IUIaHUPOBaHUSl YXYAIICHHUS IMOKa3aTeleld KauecTBa M TOTOBHOCTH, BBI3BIBAEMBIX
BIIMSHUEM IIOMEX, B paMKax JOMYyCTUMBIX Mokazarene cornacHo Pexomenmaumun MC3-R F.1094, npu
pa3IMYHBIX YCJIOBHMSIX BO3ACHCTBUSA moMeX. B paccmarpuBaemMoil PexkoMeHOalMu TakkKe COOCPIKHUTCS
WHPOpPMALIUS O THUMOBBIX TEXHUYECKUX XapaKTEPHCTHKaX M CUCTEMHBIX MapaMeTpax COBMECTHOTO
WCTIOJNB30BaHMS YaCTOT AJIS HUPPOBHIX (PUKCHPOBAHHBIX OCCIIPOBOTHBIX CHCTEM B (DMKCHPOBAHHOMW CIIyXO0e
B LIEJISIX IPUMEHEHHS B MCCIIEOBAHMUAX COBMECTHOTO HCIOIb30BaHus yacToT Beiiie 30 MI'n. B tex ciyuasx,
KOorJa B TIpollecce aHajli3a BO3HUKAIOT BOINPOCHI, KACAIOIIMECS COBMECTHOTO MCIIOJIB30BAHUS YacToT,
3a JONOJHUTENFHOH  MHQOpManueld O KOHKPETHBIX (DUKCHPOBAHHBIX  CHCTEMAax, pa3BEPHYTHIX
aJIMMHUCTPALUAMU, MOXKHO 00paTuthest k Otuery MCO-R F.2108.

KuroueBble ci1oBa

dukcupoBaHHas ciyx0a, KpUTEPHH COBMECTHOTO UCTIOJIb30BAHMUS YACTOT, COBMECTUMOCTD

CokpaimeHus

AP Availability performance Iokasaresb TOTOBHOCTH

APO Availability performance objective [Nokazarenp KadecTBa 10 TOTOBHOCTH

ATPC Automatic transmit power control ABTOMaTHYECKOE PEryJIUPOBAHHE
MOII[HOCTH TI€peIaTIrKa

BER Bit error ratio Kos¢pdunuent omubok mo 6uram

e.i.r.p. Equivalent isotropically radiated 3.M.U.M. DOKBHBaJICHTHAsI U30TPOITHO M3ITydaeMast

power MOIIIHOCTb

EP Error performance KagecTtBo no ommbkam

EPO Error performance objective [Nokazarenp kadecTBa 1o OMMOKaM

FS Fixed service oC dukcupoBaHHas ciryx0a

FSK Frequency shift keying YacToTHast MAHUITYJISLIHS

FWS Fixed wireless system OBC Cucrema QUKCHPOBaHHON OECIIPOBOTHOM
CBSI3U

NF Noise figure Koadduuument mryma

PMP Point-to-multipoint CBsI3b IYHKTA C HECKOJIBKMMH ITyHKTaMHU

PP Point-to-point CBsI3b TYHKTA C MyHKTOM

QAM Quadrature Amplitude Modulation KBagpatypHas ammnTy 1Hast MOIYJISIIMS

QPSK Quaternary phase shift keying UeTtbipexmno3unnonHas (ha3oBas

*

PaIHOCBSI3H.

MaHHUITY AU

JlanHas PexoMeHpmanms J0/KHa OBITH JOBeleHa A0 cBeicHus 4, 6 u 7-ii MccneaoBaTenbCKUX KOMHCCHH IO
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CootBercrByomue Pekomennanuu u Otuerst MCI

Recommendation ITU-R F.634

Recommendation ITU-R F.695

Recommendation ITU-R F.696

Recommendation ITU-R F.697

Pexomennanus MCD-R F.699

Pexomenmamus MCDO-R F.1094

Pexomenmamus MCDO-R F.1108

Pexomenpauus MCD-R F.1245

Pexomennamusa MCDO-R F.1336

Recommendation ITU-R F.1494

Pexomenpanms MCD-R F.1495

Recommendation ITU-R F.1565

Recommendation ITU-R F.1606

Pexomenpanus MCD-R F.1668

Error performance objectives for real digital radio-relay links forming part
of the high-grade portion of international digital connections at a bit rate below
the primary rate within an integrated services digital network

Availability objectives for real digital radio-relay links forming part
of a high-grade circuit within an integrated services digital network

Error performance and availability objectives for hypothetical reference digital
sections forming part or all of the medium-grade portion of an ISDN
connection at a bit rate below the primary rate utilizing digital radio-relay
systems

Error performance and availability objectives for the local-grade portion
at each end of an ISDN connection at a bit rate below the primary rate utilizing
digital radio-relay systems

OTaJlOHHBIC  JWarpaMMbl  HAlpaBICHHOCTH  AHTEHH  (UKCHPOBaHHBIX
OECIpOBOJIHBIX CHUCTEM JUIsl HWCIOJB30BAHUS TMPH HW3YYCHUH BOMPOCOB
KOOpJMHAIIMH U OIIEHKE MOMeX B nuamna3oHe yactot oT 100 MI' 1o npumepHO
70T

MakcuManbHO JONMYCTUMOE YXYIIICHHE MOoKa3aTelield KauecTBa IO OMMOKaM
1 TOTOBHOCTH LU(PPOBBIX (QHUKCHPOBAHHBIX OecmpoBomHEIX cucteM (DPBC),
BO3HUKAIOILEe BCIICICTBHE PAIMONIOMEX OT W3NY4YCHHH M pagualud IPYrHX
HCTOYHHKOB

OmnpeneneHue KPUTEPUEB 3AIIUTHl NPHUEMHHUKOB (HKCHPOBAHHOHN CITy>KOBI
OT M3JIyYeHUH KOCMHUYECKHX CTaHIMH, pabOoTarolIMX Ha HEreocTaluOHApHBIX
0opOuTax B COBMECTHO UCIIONIB3YEMBIX MOI0CAX YaCTOT

MaremaTnueckass MOJENIb YCPEAHEHHBIX M POJCTBEHHBIX JHarpaMM
HAMPABJICHHOCTH W3JIYYCHUS aHTCHH CHCTEM (DUKCHPOBAaHHON OECIPOBOMHOM
CBSI3M IIJISl CBSI3M MyHKTAa C IMYHKTOM, MpeJAHa3HaueHHas AJIsi UCIOJb30BaHUS
MIpH OIleHKe ToMeX B nuamna3zoHe yactot oT 1 [T mo 86 [Ty

DTallOHHBIE JUarpaMMBl HANPAaBICHHOCTH BCCHAIPABICHHBIX, CEKTOPHBIX
W IPpYTHX aHTeHH Ui (UKCHPOBAaHHOW W TIOABIDKHOH CIyX0 B IEIsIX
NPUMEHECHHST B  HCCICIOBAHUAX COBMECTHOTO HCIIONIb30BAaHHUS  YacTOT
B auamna3one ot 400 MI'1 mo mpubmusutensHO 70 T

Interference criteria to protect the fixed service from time varying aggregate
interference from other services sharing the 10.7-12.75 GHz band
on a co-primary basis

Kpurepun nomex Juist 3a1uthl GUKCUPOBAHHOW CITYKOBI OT M3MEHSIIOLIMXCS BO
BPEMEHH COBOKYIHBIX IIOMEX CO CTOPOHBI APYTUX CIyXO0 paanocBssH,
COBMECTHO HCIOJB3YIOIIUX YacToThl B mojoce 17,7-19,3TTu wa paBHOM
HIEPBUYHOI OCHOBE

VYXynieHne 3KCIUTyaTallMOHHBIX ITOKa3aTeliel peajbHBIX IHU(PPOBBIX CHCTEM
(hpukcupoBaHHON OECTIPOBOJHOM CBSI3H, MCHOJIb3YEMbIX HA MEXIYHAPOIHBIX W
BHYTPEHHUX Y4acTKax I'MIIOTETHYECKOrO 3TAJOHHOTO TpakTa JiuuHOH 27 500
KM Ha OCHOBHOI M 0Oojee BBICOKOIH CKOPOCTH, BCIEJICTBHE IIOMEX OT APYTHX
CiIy’k0, COBMECTHO HCIIOJIB3YIOIIMX TE JK€ IMOJOCHl YacTOT Ha paBHOW
HNEPBUYHOI OCHOBE, UM OMEX OT APYTUX UCTOUHUKOB

Interference criteria to protect fixed wireless systems from time varying
aggregate interference produced by non-geostationary satellites operating in
other services sharing the 37-40 GHz and 40.5-42.5 GHz bands
on a co-primary basis

[Tokasarenrm  kadecTBa MO  ommMOKaM Ui pealbHBIX  ITU(PPOBBIX
(bukcupoBaHHBIX OECIIPOBOIHBIX JIMHUH, WCIIONB3yEMbIX Ha THIOTETHYECKUX
9TAJIOHHBIX TPAKTaX U COEIMHEHUSX MPOTHKEHHOCTHIO 27 500 kM
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Pexomennamms MC3-R F.1669 Kputepnn nmomex 1ist GUKCHPOBAHHBIX OECIPOBOIHBIX CUCTEM, JIEHCTBYIOIINX
B momocax 37-40TTum wu 40,5-4251T1u, B OTHOIICHHWH CIyTHUKOB
Ha reocTallMoHapHOH opouTe

Pexomenpanus MC3-R F.1703 [TokazaTenn TOTOBHOCTU JAJIsl peajbHBIX LU(PPOBBIX PaAUOPENCHHBIX JIHHUM,
UCIIONIb3YEMbIX Ha THUIIOTETHYECKHX OJTAJIOHHBIX TPAKTaX W COCOUHEHUIX
mmHoM 27 500 kM

Recommendation ITU-T G.826 End-to-end error performance parameters and objectives for international,
constant bit-rate digital paths and connections

Recommendation ITU-T G.827 Availability performance parameters and objectives for end-to-end
international constant bit-rate digital paths

Recommendation ITU-T G.828 Error performance parameters and objectives for international, constant bit-rate
synchronous digital paths

Recommendation ITU-T G.829 Error performance events for SDH multiplex and regenerator sections

Pexomenpauus MCD-R P.581 Konnenmus "Hauxymmero mecsiia"

Recommendation ITU-R SF.766 Methods for determining the effects of interference on the performance and the
availability of terrestrial radio-relay systems and systems in the fixed-satellite
service

Pexomennamus MC3-R SF.1650 MUHHUMANIBHOE PAacCTOSHHE OT 0a30BOM JIMHUH, 3a MpeaeiaMH KOTOPOIo

JIBIDKYIIMECS 3€MHBIE CTAHIIMH, Pa3MeEIleHHbIE HAa OOPTY Cy[Ha, HE IPUYHHSIOT
HETPUEMIIEMBIX TTOMEX Ha3eMHOH ciyx0e B moiocax gactoT 5925-6425 MI'n
n14-1451T

Pexomenmamus MCD-R SM.1448 OmnpeneneHre KOOPAWHAIIMOHHON 30HBI BOKPYT 3€MHOH CTaHIINH B IIOJIOCAX
yacToT Mexay 100 MI'uu 105 I'T

Report ITU-R F.2108 Fixed service system parameters for different frequency bands

AccambOires paguocsszun MCD,

yuumeoledas,

a) YTO HEOOXOJMIMO YCTAHOBUTH KPUTEPHH COBMECTHOTO MCIIOIB30BaHUs YacToT (hukcupoBanHoi (PC)
U JIPYTUMH CITy>KO0aMH, a TakKe MX COOTBETCTBYIOIIMMH MPUMEHEHUSAMH B IIOJIOCAX YACTOT, paclpeleleHHbIX
3THM CIIy’K0aM Ha paBHBIX MPaBax;

b) YTO COBMECTHBIM HCIIOJB30BAHMEM YacTOT MOXKHO YIPAaBISTh ITyTEM OMpPEIEIIEHUS JTOTYCTHUMBIX
3HAYCHUH YXYALICHUS Ka4eCTBa U TOTOBHOCTH (DUKCUPOBAHHBIX OecripoBoaHbIX cucteM (DBC), BRI3BaHHOTO
MMOMEXaMH, CO3/IaBaeMbIMH JIPYTUMH CIIy>)KOaMHU PaJlioCBsI3U, KOTOPBIM pacrpezelieHbl Ha PaBHBIX IMpaBax
T€ e IMOJI0CHI 4acToT, uTo U OC;

C) 4r0 B IHemsX obecredenus coBmectumoctd PC ¢ cucTteMamu JAPYrux CiIyx0, BKIrOUYas HX
COOTBETCTBYIOIIME MPUMEHEHHSI, UMEIOIINE paciipe/ieieHHe B TOM ke MOoJI0ce YacTOT Ha BTOPHYHOM OCHOBE,
HE0O0XO0IMMO TaK)Ke NMPUHUMATh BO BHUMAHHE HEXENATENbHbIC U3IY4CHUS JIFOOBIX JPYTHX CHCTEM CIyXO,
paboTaronMX BHE paccMaTpPHBAEMOM MOJIOCHI YacTOT, KOTOPHIC MOMAJAI0T B MOJIOCY, PACIPEICICHHYIO
(uKcUpoBaHHON ciyk0e Ha TMEpPBHYHON OCHOBE, a TaKXKe HW3IYYCHUS OT HCTOYHUKOB, OTJIIMYHBIX OT
panuociyxo;

d) YTO HEOOX0IMMO pa3paboTaTh NPUHLMIIBI JJIs1 pPacIpeAeieHrs] yXyIIIEeH!s] KaueCTBa U TOTOBHOCTH
o BceM aneMeHTaM OBbC 1 MexX Ty KaKIpIM HICTOYHUKOM TIOMEX;

e) YTO TEXHHYECKHE XAPAKTEPUCTUKU KaKJIOW CHCTEMBI OOBIYHO OMPEAENSIOTCS Uid pa3paboTKu
KpUTEPUEB IOMEX, COOTBETCTBYIOIUX AOIYCTUMOMY YXYAIIECHUIO KadecTBa U roToBHOCTH DBC;

f) YTO yXyAIIEHHe KadecTBa M TOTOBHOCTH MOXET OBITh pE3yJbTaTOM BO3JAEHCTBHS Kak
JONTOBPEMEHHBIX, TaK W KPAaTKOBPEMEHHBIX IIOMEX, a CIIEZIOBATENbHO, MOJDKHBI OBITH pa3pabOTaHBI
KPUTEPHHU TIOMEX ISl 000MX ITHX CIIy4aes;

0) YTO HanMuue 0a30BOM METONWKH pa3pabOTKH KPUTEPHUEB COBMECTHOTO WCIIOJNB30BAHUS YacTOT
11t @C MoskeT OBITH TTOJIC3HBIM U JJIS IPYTHX UCCIeN0BaTeIhCKUX Komuccuit MCO-R,


http://www.itu.int/rec/R-REC-F.1669/en
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ommeddast,

a) YTO XapaKTePUCTHKH MU(PPOBBIX W aHAJOTOBBIX CHUCTEM (DUKCHPOBAHHOW CBS3H, OCHOBAHHbBIC
Ha MPeIbIIYIINX Bepcusx AaHnHoW Pekomennaruu, npuBeaensl B Otuere MCO-R F.2108;

b) yro B Pexomenmammun MCDO-R F.1094 mpuBenen oOummii MpUHIMIT pacnpeAesieHus] ToKazaTelnei
yXyZauleHus: kadectBa ¥ roropHoctu PC, CBS3aHHOIO C IOMEXaMH, CO3JaBaEMBIMU APYTHMMH CIIyXOamu
W UCTOYHHUKAMH,

pekomeHoyem,

1 yTOOBI pa3paboTKa KpPUTEpHEB COBMECTHOTO HWCIIONB30BAHUS YaCTOT U OIEHKAa YCIOBHM
BozaeiicTBus momex Mmexay ®C u apyrumu cinyx0aMu M JAPYrdMMU HCTOYHUKAMHU IOMEX MPOBOIMIACH
B COOTBETCTBHH C PUHITUIIAMH, OIUCAaHHBIMU B [Ipunoxenun 1;

2 yToOBl MH(pOpManus, npuBeneHHas B llpuimokeHnn 2, paccMaTpuBaliach KaK PYKOBOJICTBO IIO
TEXHHYECKAM XapakTepHUCTHKaM M THIIOBBIM IapaMeTrpaM NH(POBBIX (PUKCHPOBAHHBIX OECTIPOBOIHBIX
cucreM (ukcupoBaHHO ciry)0b1 (PC), KOTOpBIE AOJKHBI YUUTHIBATHCA MpPU pa3pabOTKE KPUTEpUEB
COBMECTHOTO HCIOJIE30BAHMS YaCTOT C IPYTHMH CITyKOaMHu;

3 YTo mapaMmerpbl cucteM B Tabmuuax IlpunoxeHus 3 MOryT HCHOJIB30BaTbC B KAayecTBE
JOTIOJTHUTENILHONW MH(OpMAIMU B OTHOIIEHHU TIOJIOC YacTOT, ISl KOTOPbIX B [IpuioxeHnn 2 OTCYTCTBYIOT
THTIOBBIE TIAPAMETPBI.

COJIEPKAHUE
Cmp.
[Mpunoxxenue 1 — OCHOBHBIC IPUHIIMITEI pa3pabOTKH KPUTEPUEB COBMECTHOTO HCIIOJIB30BAHUS
L2 T3 X0 PSSR 6
1 (01391005 (ST U (0)c0: T 1 NS 04 000 ke (> oy 1 - - A 6
11 ITokazaTenu KayecTBa MO OIIMOKAM H TOTOBHOCTH CHCTEM ..veeceivveeeesvrreesssreeessirneneenns 6
2 Paznenenne nmoka3aTeieil KAUECTBA Ml TOTOBHOCTH .vvvuuuieerererrtssieseesserssstinieeesssssstsnnnieeesesessmann 7
2.1 Paznenenue mokasarenei KadecTBa MO OMIMOKAM F TOTOBHOCTH YUACTKA.....ccvvveernennsne 7
2.2 Pa3znenenne nokazareneil yXyameHUs KaueCcTBa M TOTOBHOCTH
IO PABTHUHBIM CITYKOAM ...veiiriiiiieriesieestee st e st ettt re e re e nre e s e 8
3 XAPAKTEPUCTIKH TIOMEX .. veuvveseresreasseasseesseessessssessseasseansesssesasssasseasseassesssesssesssnesssesnsesssessseesnens 8
4 CoobpakeHus 10 JOMYCTHMBIM YXYILICHHSIM Ka4eCTBa/TOTOBHOCTH
BCJIC/ICTBUE BIIMSIHUS ITIOMEX M 110 COOTBETCTBYIOIIUM KPUTEPHSIM IMOMEX ..vvevvvesrvenerereeeseenseneas 9
41 JIOTITOBPEMEHHBIE TIOMEXH ......veeveesreesteesieeseeesesesssessneeseesseesnessseeasneenneenreesnessneesnnesneennis 12
4.2 KPATKOBPEMEHHBIE TIOMEXHL. .....c.eveeuveestiesieesieesiressre s ere e st e st s steessneeneesreenneesneennnesneennes 15
5 Hcnonp3oBaHNe aBTOMATHYECKOTO PETYJIMPOBAHUS MOITHOCTH TEepeIaTIHKa
B LI(POBBIX CHCTEMAX ... .vtureasresresseesresseasseasesseesresseassesseasesasesseessessesssesnessesssesseesensessssnesseesnesnes 15

6 Pacder QAKTUIECKIAX YPOBHEH ITOMEX .....veverueertirteestesieaseestesseessesseessessesseesesseessessesnsessesssessessens 16
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[Ipunoxenue 2 — Ilapametpsl udpoBeix cucteM OC I HCCIETOBAHAA COBMECTHOTO
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Ipuiaoxenue 1

OcHoOBHBIE MPUHITUIIBI pa3p360TKI/I KpUTEpUEB COBMECTHOI'O
HCNNOJIB30BAHUA JACTOT

1 O01mue moxasarejm KayecrBa

OnHa u3 3a1a4 MPOSKTHUPOBLIMKA CHCTEM PAJNOCBI3H COCTOMT B pa3pabOTKe U pean3alry CETH Mepeaay,
B KOTOpOH 00eCcrieunBaroTCs TOKa3aTeNln KauecTBa, 3aiokeHnble B JokymeHTax MCO-T u MCO-R. IToatomy
C Y4eTOM BCE BO3PACTAIOLICTO HCIIOJIBL30BAHUS PAAMOCIIEKTPa BECbMa Ba)KHO, YTOOBI peallbHble CHCTEMBI
yIOBIETBOPSIIM COOTBETCTBYIOLIMM MTPOCKTHBIM TpeboBaHusM. MMeeTcs uensii psag Pekomennanmit MCO-R
cepun F, kacaromuxcst 00ImMMX moKa3aTeaei KauecTBa I pa3IMdHbIX THIIOB JIMHAM.

1.1 IToxa3zaTean KayecTBa IO OIIHOKAM M FOTOBHOCTH CHCTEM

1.1.1 Ccblikn Ha Pexomenganun MCI-T u MCI-R

[Noka3zarenu kauecTBa 1Mo OMMOKAM AJISl peasbHBIX U(PPOBHIX JIMHUHA (HUKCUPOBAHHON OECIIPOBOIHOM CBSI3H,
UCTIONb3YEMBIX HA THIOTETHYECKHX JTAJOHHBIX HEMsiX M coeanHeHusx mmuHoi 27 500 kM, nmpuBeneHs! B
Pexomenmaruu MC3-R F.1668, ocnoBannoii Ha Pexomenganmsax MCO-T G.826, MCD-T G.828 u MCO-T
G.829. Oto — enuHCcTBeHHast PexomMeHaanus, B KOTOPOH OIMpeeNsioTCs OKa3aTeNld KauecTBa Mo omroKkam
JUIsL BCEX peasbHBIX HU(PPOBBIX PUKCUPOBAHHBIX OECIIPOBOAHBIX TUHHUN CBSI3H.

[NPUMEYAHUE 1. — [Ipumennmocts Oonee panHux Pexomennmammit MCO-R F.634, MC3-R F.696 u MCD3-R F.697
OTPaHUYHBACTCSI CHCTEMaMHU, pa3paboTaHHBIMU 10 yTBepxkaeHus Pekomennarmmu MCO-T G.826 (mexadps 2002 roza).

[lokazarenn TOTOBHOCTH JMJisi peajbHbIX NIHUMPOBBIX JHHAN (PUKCHPOBaHHOW OECHpPOBOAHON CBS3H,
UCTIONB3YEMBIX Ha TMIIOTETHUECKUX 3TAJIOHHBIX LEIMSX M coequHeHusx amuHoi 27 500 kM, mpuBeaeHB B
Pexomenmamuu MC3-R F.1703, ocnoBannoii Ha Pexomenmaruu MCO-T G.827. D10 — enuHCTBEHHAs
Pexomenpanusi, B KOTOpOW OMNpEAETSIOTCS TOKa3aTedd TOTOBHOCTH Ui BCEX peajbHBIX IH(POBBIX
(UKCUPOBAaHHBIX OECITPOBOIHBIX JIMHUH CBS3H.

[NPUMEYAHUE 2. — [Ipumennmocts Oosee panHux Pekomenmarmmiit MCO-R F.695, MC3-R F.696 u MCO-R F.697
OTPaHUYHBACTCSI CHCTEMaMHU, pa3padOTaHHEIMU 10 yTBepxaeHus Pekomernammu MC3-R F.1703 (saBaps 2005 roga).

BoJbIIMHCTBO HOBBIX MPUMEHEHUI MpPEIHA3HAYCHO MJISI CHCTEM, B KOTOPBIX MCIHOJIb3YETCAd OAWH WIH
HECKOJILKO TIPOJICTOB (HAMPUMED, I TPAH3UTHOW CETH COTOBOW CBSI3M WJIHM JJISI COCTUHEHUS yIaJCHHBIX
oOyacTel ¢ CeTsIMH CTOJIMYHOTO peruoHa). Tem He MeHee 3amuTa OT MOMEX B Ka)/IOM IPOJIETe JOJDKHA
OCHOBBIBATHCSI HA YIOMSIHYThIX BbIlle PexomMeHnanusx.

1.1.2 BpemMeHnHas 0cCHOBA 11 IPOBEAEHUS OLlEHKHU

1.1.21 O0umue NpUHUMIIBI

OreHka rOoTOBHOCTH MPOW3BOAMNTCS HA BPEMEHHON OCHOBE B OJuH roji, ycraHosleHHOH MCO-T (G.827),
Y HE 3aBUCUT OT JAEUCTBYIOLIEH TPAHCIIOPTHOM CpEIbl.

OreHka KadyecTBa IO OMIMOKAM MPOM3BOIUTCS Ha BPEMEHHOW OCHOBE B OJMH MECSI, YCTaHOBJICHHOMH
MCD-T (G.826), 1 He 3aBUCUT OT JIEHCTBYIOLIEH TPAHCIIOPTHOM Cpeabl. B 4acTHOCTH, TTOCKONBKY yCIIOBHA
pacnpocTpaHeHHs PaJUOBOIH XapaKTEPU3YIOTCS 3HAYUTEILHOW W3MEHYMBOCTHIO, 3aBUCSIICH OT BPEMEHU
rojia ¥ KJIMMaTa, TO MPEIoIaraeTcs, 9YT0 COOTBETCTBYIONINE MOKA3aTeNN JOJDKHBI COOMIOAATHCS B TEUCHUE
XYAILIEr0 MecsIa (3Ta KOHIIEMIHs MoapodHo paccMarpuBaeTcs B Pexomenmarmm MCH-R P.581).

HpI/I HCO6XOI[I/IMOCTI/I, B HOCIIX NPOTrHO3UPOBAHUA  MOXKET OBITh  BBIIOJHEHO npeo6pa3OBaHHe
CTaTUCTUYCCKHUX JaHHBIX 3a I'0OJ B JAHHBIC 3a Xy,Z[HII/Iﬁ MECHL, KOTOPOC pacCMaTpuBacTCA B PGKOMCH,Z[aLII/II/I
MC3-R P.841.

B ToMm cnyuae, ecny NTMHUU PagHOCBSI3U TIOJBEPralOTCS BO3JIEHCTBUIO MOMEX OT KaKOTO-THOO MCTOYHHKA,
B OOIIMX OLEHKaX KayecTBa IO OLUIMOKAM W T'OTOBHOCTH IONOJHHUTENIBHO YYHUTBHIBAETCSA BIUSHHE MOMEX
B IIpeJieIax COOTBETCTBYIONIEH BPEMEHHOW OCHOBBI, yIIOMSHYTOU BEIIIIE.
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Crenyer OTMETHTH, YTO MOHATHS "NOATOBpEMEHHONW" U "KpaTKOBpeMEeHHON" moMexu (CM. MyHKTHI 4.1 u 4.2
Hactosmiero [Ipunoxenns 1) HampsiMyto He CBA3aHBI C "MeCSYHON" WK "TOI0BON" BpeMEHHBIMH OCHOBaMH.
Ob6a Buga mMoMex, B 3aBHCHMOCTH OT MX M3MEHYMBOCTH BO BPEMEHH W 1O YPOBHIO, MOTYT, B NPHUHIIHIIE,
BJIMATH Ha "TOKa3aTeIy KayecTBa Mo omuOKkam" (Ha MECSIYHONH OCHOBE), HO TOJBKO IMOMEXa JUTUTEITbHOCTHIO
6oxee 10 mociemoBaTeNBHBIX CEKYH MOXKET OBIHATH Ha "TOTOBHOCTR" (Ha ro/1oBoit ocHOBe) cuctem OC.

Ilocneqnee c006pa>1<eHHe OTHOCHTCA, KaK ITPpaBUJIO, K JOJITOBPEMEHHBIM IIOMEXaM, HO B 0CO0OBIX cirydasax
P€Yb MOXKET UATHU TAKIKE O KPATKOBPEMCHHBIX ITOMEXax.

1.1.22 IIpakTu4ecKHe NPUMEHEHHS

B cooTBeTcTBUU C NPUBEICHHBIMU BHINIE MPUHIMIIAMY, B ClIydae BO3HUKHOBEHHS BOIPOCAa O COBMECTHOM
WCIOJb30BAaHUM YaCTOT WM COBMECTHMOCTH ¢ cuctemMamMu @®C, HE0OX0IUMO MPOBOIUTH Pa3IUYHBIC
WCCIIEIOBAHMUS TI0 Pa3/IeIbHOM OIICHKE BIVSIHUS TOMeX Ha TOTOBHOCTh DC (Ha ro/1oBoii OCHOBE) M KauecTBO
o omuokaM PC (Ha MECTIHONW OCHOBE).

OpnHako Ha IMPAKTHUKE OBLIBAIOT ClIydyau, Korjga MnpoOBEACHHC obonx BUJIOB HCCJICIOBAaHUM HE SBIISICTCS
H606XO,E[I/IMBIM, TaK KaK npeAnoJarac€Tcs €CTECTBEHHOC HAJTMYUE KEJIATCIIbHBIX U HEXKEIATCIIbHBIX TpacC.

B gactHOCTH, KOoTma Ha 00BekT @C BO3AEHCTBYET MOCTOSHHAS TMOMexa, (HAampuMep, OT KOCMHYECKOW
CTaHIIMM Ha Te0CTAI[MOHAPHON OpOUTE), KaK MPaBUIIO, MPEAIOIATaeTCs, YTO IOMYyCTUMBIA YPOBEHb IIOMEXH
JOJIZKEH OBITh JOCTAaTOYHO HHM3KHM IJIs TOTIO, 4TOOBI HE OKa3bIBATh BO3I[€I\/'ICTBI/I$I Ha IIOpOroBo¢€ 3HAYCHUC
roroBHocTH cucteMbl ®C Ha romoBOM OcHOBEe. B »TOM ciydae, mpu oOecriedeHUH HaJIeXKAIIero YPOBHS
yxynamenusi roroBHoctd @C, Kak NMpaBuUio, MPENNoiIaraercsi, YTo JII00Oe CBSI3aHHOE C ATUM YXYALICHUE
"kayecTBa 1Mo omuOKkaM" OyAeT HaXOAWUTHCS B JOIMYCTHMBIX Ipefenax (B JIIOOOM Mecsle), ¥ HUKAKUX
CIeLMAJIbHBIX UCCIIEIOBaHUI He OTpedyeTcs.

Hampotur ecnm momexa, Bnusomas Ha oOBeKT BozaewcTBus PC, OTHOCHUTENHHO OBICTPO H3MEHSETCS
(HampuMep, OT KOCMHUYECKOW CTaHIIMHM Ha HETreOCTallMOHAPHON OpOHTe), TO, KaKk MpaBUIIO, MpeanoaraeTcs,
YTO B CBSI3M C HEKOPPEIMPOBAHHBIMH JKENATENILHBIMU U HEXXENAaTEIbHBIMU TPACCaMHU JIOMYyCTUMBIN YPOBEHB
ITOMEX MOJKET OBITh BHIIIE, M TAKUM 00pa3oM, yXy/IieHne "kadecTBa mo omubkam" OyneT npeobianaTs Haa
BO3MOXKHBIM YXYIIICHUEM T0Ka3aTens "ToToBHOCTH'". B 3TOM ciyuae uccieoBaHue yXyAIICHUs "KadecTBa
mo omuokam" MOHKHO TPOBOAMTHCA HAa OCHOBE '"Xyamiero mecsana' (CM. IpUMep, NPUBEICHHBIH
B Pexomenmamusax MCD-R F.1108 u MCD-R F.1495).

B mnpunmune mnpeamomaraercs, 4TO KOrJa H3MEHYMBOCTh IOMEXH YMEHBIIAaeTcs (KBa3MCTATUYECKHE
COCTOSIHMSI), MOJKET CYIIECTBOBAaTh IOPOT CKOPOCTH, TPU KOTOPOM YXYIIIEHHS KaK "TOTOBHOCTH',
TaK 1 "KadyecTBa MO OmMOKaM" TOABEPraroTCS BO3JIEHCTBHIO B PABHOW CTENEHH. B TONOOHBIX cirydasx
CJIeyeT MPOBOANTH CIENUATbHBIE NCCICOBAHUS i1 000MX BapUAHTOB Ha COOTBETCTBYIOIIEH KaXKIOMY H3
HUX BPEMEHHOW OCHOBE.

2 Pa3agesnenue nmokasartesei KauecTBa H TOTOBHOCTH

B mpenpinymeM pasjene paccMaTpuUBaIMCh OOIIME TMOKa3aTeld KadecTBa T IUGPOBBIX ATATOHHBIX
coequHeHuit. OJHAKO HA MPAKTUKE CYIIECTBYET OOJIBIIOE KOJIMYSCTBO MOTCHIUAIBHBIX HCTOUHUKOB ITOMEX,
BBI3BIBAIOIIMX YXYALICHHE TTOKa3aTeliel KauecTBa CUCTeM (DUKCHPOBAHHOMN OeCrpoBOHON CBsi3u. [[yist Toro
YTOOBI MEPEUTH K KAKOMY-ITHOO TTPAKTHYECKOMY METOAY TUIAHUPOBAHUS, HEOOXOIUMO PaCIPEIeIIUThL O0IIIHe
MOKA3aTe)IM Ka4eCTBa MEXKTy OTACIbHBIMU Y4aCTKAMH BCEX THMIIOTETHYECKUX ATANIOHHBIX coenunenuit (I'9C)
Y THIOTETUYECKUX ATANOHHBIX 1memneit (I'DL]). 3aTtem B mpemenax TOTO WM HMHOTO ydacTKa IOKa3aTeld
KadecTBa pa3JIesaOTCs MPOMOPLUOHATIBHO MEKIY PAa3IUYHBIMA HCTOUHUKAMU TIOMEX.

2.1 Pa3nesienne nmoka3sartesieii Ka4ecTBa 10 OIIMOKAM M TOTOBHOCTH Y4acTKa

Jannas npobGiema paccMoTpena B Pexomenmaiiun MCD-R F.1094. [lonyctuMoe yXyllIeHHE MMOKa3aTesei
KadecTBa HoApasaessieTcss Ha cienyronie KoMnoHeHTel: X% — noist, BHocuMmas ®C, Y% — yxyamenue
M3-32 COBMECTHOTO HCIOJB30BaHMsI YacTOT, PacHpe/Ie]ieHHBIX Ha TepBUYHOW ocHoBe, U Z% — pous,
NPUXOJIIAsICsS Ha BCE OCTAIbHBIC MCTOYHUKH MOMeEX (cienyeT OoTMeTHTh, uyTo X% + Y% + Z% = 100%),
mpu3toM X, Y u Z o6bruno paBubl 89, 10 u 1%, coorBeTcTBEeHHO. BO3MOXKHO nanbHeiIiee pas3jieieHne
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JOITyCTUMOTO 3HaueHUS X% B COOTBETCTBUU C MECTHBIMH YCIOBHSIMH: 3TO JIOJDKHO OBITh OCYIIECTBICHO
TaKUM 00pa3oM, 4To0bI 0OeCIIeYnBaTh COOTBETCTBUE C KA4ECTBOM 00CTy)uBaHus (cM. myHKT 4.1.3).

Cnemyer 0c000 OTMETHTH, YTO MCTOYHUK MOMeX (HampHUMep, MepeAaTynK 1X) MOKET OKa3bIBaTh BIHUSIHUE
Ha HECKOJIBKO MPOJIETOB CUCTEMBI.

2.2 Paznenenne nokasartesieil yxyaieHusi Ka4ecTBa H TOTOBHOCTH 10 PA3JIMYHBIM CIIyxKOaM

B nmpomecce ompenencHus KpUTEPUEB COBMECTHOTO WCIONB30BAHHS YacTOT C JPYTUMH  CITy:KOamu,
paboTaroNIMMU Ha PaBHOW NMEPBHYHOW OCHOBE, MOXKET OKa3aThCS HEOOXOIMMBIM PACCMOTPETh pa3iciicHUE
rmokazateneld kadectBa mo ommbOkam (EPO) u mokazartenei kadectBa 1Mo ToToBHOCTH (APO) mms
KPaTKOBPEMEHHBIX U JIOJITOBPEMEHHBIX TOMeX (CM. BBOJHYIO 4YacTh paszzaena 4). Kpome Toro, ciemyer
YYUTBIBATh CJICIYIONIUE TYHKTHI:

a) st mosocer yacToT, coBMecTHO ucnonb3yeMoit @C 1 oHOM U3 Ciryk0 paroCBsI3M HA ITEPBUIHOM
OCHOBE, yXyIIeHHe KauecTBa/ToTOBHOCTH Y1% DC, BhI3BIBaCMOE MMOMEXaMHU OT JIPYTHX CITYKO,
HE JTOJDKHO TipeBbiath 10% oT Benn4uHbI ToKasatens cornacHo Pexomenaanun MC3-R F.1094.

b) ITocne TOro Kax yCTaHOBJICHBI KPUTEPUH COBMECTHOTO HCIIOJIB30BAHUS YacTOT C IEPBOM CIIYXOOH,
pabGoTarolieli Ha paBHOM TIEPBHYHOW OCHOBE, YXYIIICHHWE KauecTBa/roToBHOCTH Y2% @C,
BBI3BAHHOE MTOMEXaMH OT JAPYToi CIykObl Ha paBHON MEPBUYHON OCHOBE, paboTaromiell B TOU ke
MOJIOCE YacTOT, MOXKET OBITh BEIYUCIICHO CIEAYIOIUM 00pa3oM:

— cpeAa ¢ BO3JEHCTBHEM MHOKECTBA MOMEX, CO3/IaBacMbIX 00CUMH CIyXOamu, JOJKHA OBITH
THIATEJILHO H3Yy4€Ha, OCOOCHHO [UIi Ciydas, KOrga BO3J€HCTBHE MOMEX MPHUBOAUT
K JIOyCTUMOMY TpeaeabHOMY 3HaueHUIo Y1% W OJHOBPEMEHHO K MPHEMY JONOJHUTEIbHBIX
MEIIAIINX CUTHAJIOB OT BTOPOIl CIIy>KOBI Ha paBHOW TIEPBUYHON OCHOBE;

- 3aTCM MOXHO BBIYHCJIIMTH MPCACIbHOC 3HAYCHUC Y2 ¢ IIOMOIIBIO THUIIOBOM MOACIN ITOMEX IJIA
@®C u BTOpOHl CImyKOBI Ha PaBHOWH MEPBHYHOW OCHOBE, YUWTHIBAs TaKXKE IMOTCHIIMAIBHOE
BIUSTHHE TIEPBOY CITY>KOBI HA PAaBHOW MIEPBHYHON OCHOBE B IAHHOW MO/IEIH.

3 XapakTepHCTHKH MOMeX

HeoOxomumo obnagate wHbopManueil 00 ypoBHSAX MOMEX OT JPYTHUX CIIYyKO, KOTOpbIE B ONpeleeHHON
CTENEHM MOTYT YyXYALIMTh IIOKAa3aTeNId KadecTBa CHUCTEMBl. DTa 3ajada yNpoCcTWiIach Obl, €ciu Obl
IPH COACHCTBUM JIPYTHX HCCIEIOBATEIbCKAX KOMHCCHI Oblla cocTaBjieHa Talnuia, colaepiKamias
WHPOPMAITUIO O XapaKTEPUCTUKAX W3TYUCHUH.

I[OJ'DKHBI YUUTBIBATHCH IBC KaTCrOPUHN IMOMEX:

- B HCCJICJOBAHUAX COBMECTHOTO WCIIOJb30BaHMS 4YacTOT: IOMEXH, CO3/aBaeMble Ciyx0amu,
COBMECTHO HCTIONB3YIOIMUMH TY XKe T0JIOCY YacTOT Ha IIEPBUYHON OCHOBE; 3TH ITOMEXH, BEPOSITHEE
Bcero, OyIyT HaXOUTHCS B MOJIOCE MPOITycKaHus mprueMHrKka (Rx) B pesynbprare Bo3aecTBrs 1100
HENPEPBIBHOTO, JIMOO UMITYJIbCHOTO M3JIyUSHUS MPH IUPPOBOHM Moayssiuu. [1o 1aHHOMY BOIIPOCY
MOKHO CHeNlaTh CChUIKM Ha CyIIecTByomme TeKcThl B Pekomenmanusax MCDO-R cepuit F u SF
(manpumep, Pekomenmarnus MCD-R SF.766);

- B HUCCJIEOBAHUIX COBMECTUMOCTH: U3IYUYEHUSI OT CHUCTEM, OTJIMYHBIX OT T€X, KOTOPbIE COBMECTHO
UCIIOJIB3YIOT Ty K€ TOJOCY 4YacTOT Ha TMEPBHYHOM OCHOBE; OSTH IIOMEXHM MOTYT OBITH
MHOTOYHCIIEHHBIMH U Pa3HOOOPAa3HBIMH, BBI3BIBATHCS HENPEPHIBHBIMH WIIM MMITYJIBCHBIMH H/HIIH
JUCKPETHBIMH H3TYYCHUSIMH, W TPH PACCMOTPEHHWH MOTYT OBITh IMPHPABHEHBI K IMMOOOYHBIM
M3Ty4YeHUsIM. Takoro poja M3JIyueHHS MOTYT BBI3BIBAThCS  CHCTEMaMHU/IPUMEHEHUSIMH,
pa0oTalomyMU B TOH jK€ IOJIOCE YacTOT Ha BTOPUYHOW OCHOBE, a TaKKe HEeXKeJIaTelIbHBIMU
W3JTYYEHUSIMH OT CHCTEM, Pa0OTAOIIMX B JIPYTHUX MOJI0CAX YACTOT.

B xomeunom cuete npu CO}ICI;’ICTBHPI APYyrux HCCICA0BATCIBCKUX KOMHCCHH TIO paanuoCBA3U MOXKHO
noAroToBUTH CIIC OAHY Ta6J'II/II_Iy, B KOTOpOﬁ CpaBHUBAJINCH ObI YPOBHU TIOMEX HJIM rayccoBa IIyma,
H606XO,Z[I/IMBIG JJIs TOro, YTOOBI BHI3BATH OIMPEACICHHOC YXYAIICHUC IoKa3aTelIe KauecTBa KaHaa.
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4 Cooﬁpame}mﬂ mo JOMyCTUMBIM YXYAIICHUAM KA4eCTBa/TOTOBHOCTH BCJIEACTBHE BJIHSHUA
NMOMEX M MO0 COOTBETCTBYHOIIMM KPUTEPUIAM ITOMEX

Mertozpl, XapakTepu3yIOIME YPOBHH IIOMEX, CO3/1aBacMBIX HA3eMHBIM CHCTEMaM (UKCHPOBAHHOM
6ecnipoBogHoil cBs3u (PBC), BKIIIOYAIOT METOABI y4yeTa IUIOTHOCTH TMOTOKa MOLIHOCTU (TL.IL.M.), YPOBHS
MOIIIHOCTH Ha BXOJE aHTEHHBI WM YPOBHS MOIIHOCTH Ha BXOne NMpHeMHHKA. CIeqyeT OTMETHUTbh, 4TO BCE
3TH METOBI HCIONB3YI0TCS B Pexomenmammsx MCO-R cepwuii F u SF.

Kak mpaBuio, MOIIHOCTh CHTHalla, MPUHHUMAEMOr0 OT HCTOYHHKA IMOMEX, HEMOCTOSHHA, U H3MEHSCTCS
B CBSI3M C U3MCHSIOUIUMUCS YCIOBHSAMHU PACIPOCTPAHCHUS TPACCHI WM TIEPEMEIICHUEM UCTOYHHUKA TTOMEXH.
Uro KkacaeTcs YCIOBUIM paclmpoCTpaHEHHs, TO HauOoibllee 3HAUYCHWE HWMCIOT BOJIHOBOJHOE
pacmnpocTpaHeHue u TpomochepHoe paccessHHe. YCIOBHS PaclpOCTPAHEHUs, BKIIOYAs 3aMHUPAHHC
BCJIC/ICTBUE MHOTOJIYYCBOI'O PACIPOCTPAHCHUS, 3aMUPAHUE B JIOKJEC U TUPPAKIIMOHHOE 3aMUPAHUE, TAKKE
MOTYT BBI3bIBaTh N3MEHECHHUS IPUHUMACMON MOIIIHOCTH MOJIE3HOT'O CHTHaJa (3aMUpPaHKE B CUCTEME), B CBSI3U
C YeM CHCTeMa JOJDKHA O0JIafiaTh HAJJISKallUM 3alacoM Ha 3aMupaHus. V3MeHeHus TpUHHMaeMOUN
MOIIIHOCTA TMOJIE3HOTO M MEIIAIOIIECT0 CUTHAJIOB MOTYT OBITh WM HE OBITh KOPPEIUPOBAHHBIMU
B 3aBUCUMOCTHU OT IOJIOCHI HaCTOT M PACIIOJIOKCHUA NCTOUYHHKA ITOMEX.

B pmensx ympomeHus aHanu3a MOMEX OTAEIBHO PacCMaTPUBAIOTCA KPAaTKOBPEMEHHBIE IOMEXH, HNpUYEM
JAHHBIA TEPMHH UCIIONB3YETCS JUISL OTMMCaHMsl HAMOOJBIINX YPOBHEH MOITHOCTH TIOMEXH, BO3HUKAIOIIUX B
Te4eHHe MeHee 4yeM | MpoleHTa BpeMEeHH, U JIOJITOBPEMEHHbIE MIOMEXH, K KOTOPBIM OTHOCSITCSI OCTaJIbHBIE
YYaCTKH pacIpeeseHNs] MOIIHOCTH ITOMEX.

Korga ocHOBHOI curHan 3aTyxaeT, BpeMs, B TE€UCHHE KOTOPOro HE COOJIOAAeTCs MOPOTroBOE 3HAYCHUE
KauecTBa, B MPOLIEHTHOM OTHOIIEHWH HEMHOI'O YBEJIMYUBACTCA B CBSI3U C HATMYHEM MOIIHOCTH MTOMEXU IpHU
3aMUpPaHUM CUTHANa BOJIM3M HOPOroBoro 3HaueHus. [Ipu paccMOTpeHHMM NMOMEXH B OAHHBIX YCIIOBHAX
NpUMEHSETCS TEpMHUH "AoiaroBpeMeHHass nomexa'. JloJroBpeMeHHas IOMeXa BbI3BIBACT YXYLICHHUE
KayecTBa M0 OMMOKaM M TOTOBHOCTH CHCTEMBI 3a CUET CHWKEHHs 3araca Ha 3aMHpaHUs, KOTOPBIN CITy>KUT
JUISL 3aIUTBl CUCTEM CBSI3M (PUKCHPOBAHHOM CITy>KObI OT 3amupaHus. B umccienoBaHUsX, MOCBAIICHHBIX
COBMECTHOMY HCIIOJIb30BAHUIO YacTOT W  COBMECTHMOCTH, [JOJTOBPEMEHHasi IoMeXa OOBIYHO
XapakTepu3yeTcss Kak MOIIHOCTh IOMEXHM Ha BXOJ€ NMpPHEMHHUKa, KoTopas mpeBblmiaeTcs B TeueHue 20%
BpeMeHH. JlaHHBI ypOBEHb MOIIHOCTH HCHONb3yeTcsi B Tabmmuax 2, 3 u 4 B myHkrax 4.1.1 u 4.1.2.
[IponieHTH BpeMeHH, TPUMEHIEMbIE K KpUTEPHSM 3aIIUThI, CM. B ITyHKTe 1.1.2.

KpaTtkoBpeMeHHYI0 MmOMexy HEOOXOIWMO YYWUTBIBATH OTAENHHO, TaK KaK MOIIHOCTH TIOMEXH MOXET OBITh
JIOCTAaTOYHO BBICOKA JIJISI CO3MIAaHUS YXYIIICHHUS Ja)XXe B TOM Clydae, €ClId MOJIE3HBIM CHUTHAII HE 3aTyXaeT.
Takoro pofa momexu, Kak IMPaBHIIO, BO3HUKAIOT JIOCTATOYHO PENIKO, U B TEX CIIydasx, KOrja HeOOJbIas
JUIUTEIILHOCTh NTOMEXH SIBJISIETCSl premiieMol. KpuTtepuil KpaTKOBpEMEHHOW MOMEXHU yCTAHABIMBAETCS Ha
OCHOBE MOIIHOCTU IOMEXH, TpeOyeMo# mjisi TOro, 4ToObl BbI3BaTh ONPEACICHHBIN AC(PEKT KayecTBa IO
omuOKaM (TakoW KakK CeKyHJa C OMIMOKOW) B TOM Clly4ae, €CJIU IOJIC3HBIH CHUTHAJl HE SIBISAETCS
3aryxaromuM. Jlanueiii noaxon npuMenserca B [lpunoxenun 7 PerniamMeHnTta paguocBsizu U Pekomennanusax
MC3-R SM.1448, MCD3-R F.1494, MC3-R F.1495, MCD-R F.1606, MCHO-R F.1669 1 MCD-R SF.1650.

B cBsi3u ¢ TeMm uTo pomycTumble AedeKThl KauecTBa Mo OMMWOKaM MOTYT BO3HHUKATh JIMIIL B OTHOCHTEIBHEIE
WHTEpBaJbl BPEMEHHM, HAMHOTO MEHbIIWE, 4eM 1% BpeMeHH, M €clH NpPHU 3TOM JOJDKHBI COOJIIOJAaThCs
MoKa3aTelIu KadecTBa M0 OLIMOKaM, NPHU HU3yYEeHHHM KPaTKOBPEMEHHBIX MOMEX HEOOXOJUMO TOYHO 3HATh
MOIIIHOCThH TTOMEXH, KOTOpask MPEBHIIIAETCS B OTHOCUTEIbHBIE WHTEPBAIBI BPEMEHH, HAMHOTO MEHBIIINE, YEM
1 mpouent. Kpurepuii nmomexu isi 3aJaHHOTO Jie)eKTa KayecTBa IO OMIMOKAM OMPEIEIeTcsl YPOBHEM
MOIITHOCTH (OTHOCHUTENBHO IIIyMa NPUEMHHKKA) U TIPOLIEHTOM BPEMEHH, XapaKTePHbBIM Uil JAHHOTO Je(eKTa.

Kak moka3sIBaroT mccienoBaHusl, MOCBSIICHHBIE COBMECTHOMY HCIIOIB30BAHMIO YaCTOT U COBMECTHMOCTH,
BTEX TMOJOCaX 4YacTOT, TJ€ 3aMHUpaHHWE BCIEACTBUE MHOTOIYUYEBOTO pACIpPOCTPAHEHUS SBISETCA
npeoOiagaromuM  (GakTopoM yXYyIIIEHHs YCIOBHH pacHpOCTpaHEHHsS CHUTHAIOB sl mpueMHUKoB PC
(rmaBHBIM 00pa3oM B MOJIOCAaX YacTOT HWke npumepHo 15 I'Tt), 3amupanust Ha Tpaccax paclpoCTpaHEHHs
MOJIE3HOTO CHTHAJla M IOMEX HEe KOPPEIUPYIOTCS Mexay coboi. Jlins atux ycioBuii B PexoMeHpanmu
MC3-R F.1108 mnpeacraBieH merox uacTHyHOro yxyamenus kadectBa (FDP), cormacno xoropomy
1es1eco00pa3Ho UCTIONB30BATh CPEIHIOI0 BETMUMHY MOIITHOCTH MIOMEXH B Ka4eCTBE KPUTHUECKOT'O 3HAYECHUS
MOIIIHOCTH JIOJITOBpeMEeHHON momexu. OpHako B TPUBEJECHHOM pacdeTe IpH ONpEeAeTICHHH CpeaHen
MOIIIHOCTH CJIEAYeT MCKIII0YaTh T€ TEPUOBl BPEMEHH, B KOTOPHIE YPOBHH MOIIHOCTH TIOMEXH MPEBHIIIAIOT
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MpeenbHOe 3HAYCHUE, UCIIONB3yeMOe B Ka4eCTBE KPUTEPHUs KpaTKOBpeMeHHBIX moMmeX. (B Pekomenmanumn
MCD-R F.1108 npuBeneH COOTBETCTBYOMIHI puMep, npumenumMsbiidi Kk HI'CO.)

B Tex momocax 4WacToT, rie TOMHHHPYIONUM (DaKTOpOM SIBISIETCS JO0XIb, TpuMeHeHne merona FDP mpu
paccMOTpPEHHH JIOJTOBPEMEHHBIX TIOMEX HeleJlecooOpa3Ho MO JBYM NpuYMHaM: 1) pacmpenencHue
3aMHpaHM MOJIE3HOTO CHTHANA He JTOJDKHO 3aBHCETh OT PacIpeleeHrs MPUHUMAeMON MOIITHOCTH TIOMEX,
TaK YTO WX COBMECTHAs IUIOTHOCTb PACIpENEeNeHNs] MOXKET OBITh MpEeACTaBlieHa KaK IPOW3BEIeHHUE
OTACTBHBIX TUIOTHOCTEH pacrlpeseieHusi; 2) MPOLeHT BPEMEHH, B TEUEHHE KOTOPOro IIyOWHa 3aMUpaHUs
MOJIE3HOTO CHTHANa MPEBBINIACTCS, AOJKEH ObITh yMeHbiieH B 10 pa3 Ha 10 1b yBennueHus: riryOMHBI
3amupaHus. Takas XapakTepUCTHKa 3aMHUPAHUS BCICACTBHE MHOTOIYYEBOTO PACIPOCTPAHEHHS OTMEYaeTCs
B Pexomengamuu MC3-R P.530. Cunrtaercs, 4To IJIsd 3TUX I10JI0C YacTOT JOCTATOYHO 00ECIEYUTh, YTOObI
BBHITIOJIHSUIUCH BCe TpeOOBaHMS K YXYALICHUIO KayecTBa MO OMMOKaM M TOTOBHOCTH, OTHOCSIIHECS K
JONTOBPEMEHHBIM TIOMEXaM, HCIOJIb3ys YPOBEHb H3MEHAEMOH BO BpPEMEHH MOMEXH, MPEACTaBIISIONINN
ompenenerane 20% BpeMEeHH B KadeCTBE KpPUTEPHS JIOJTOBPEMEHHON IIOMEXH, a TaKXKe, YTOOBI
pacmpefeieHe MOIIHOCTM TOMEX OTBEYaJo KPHUTEpUsSM YXYALICHUS KauecTBa IO OMIMOKam,
pa3paboTaHHBIM A7l KPAaTKOBPEMEHHBIX MOMEX. YPOBHM MOIMHOCTH TNOMEXH B JHAana3oHe 3HAYCHHH,
OTHOCSIIUXCSI K TPOIIEHTaM BPEMEHH, 33/JIaHHBIM B KaueCTBE KPUTEPHUEB KPAaTKOBPEMEHHHIX momex (< 1%
BPEMEHHU) M JIONTOBpeMEHHBIX ToMmeXx (>20% BpeMmeHH), MOTYT OBITh BBIYMCIICHBI AJS KAXKIOTO CiIydas
OTACTBHO, HO B MOJOOHBIX OOCTOSTEIBCTBAX CIIEAYET TAKKE YUYHTHIBATH HAJMYHE YPOBHEH MOIIHOCTH
MOMeX, KOTOpBIE HIKE 0’KUIAeMbIX ypoBHEil st 20% BpeMeHH.

Ecnmu peup umpmer 00 UMIYNbCHBIX WIM AWCKPETHBIX M3IYYCHHSX, CO3JAIOIIMX IIOMEXHW B TEUCHHE
OJIATCIIBHOI'O BPEMCHHU, TO UX BJIIMAHUC Ha CUCTCMbI CBA3U Q)HKCHpOBaHHOI‘/'I CJIy)K6bI JOJIDKHO OIPCACIIATHCA
Ha OCHOBE MEXaHM3Ma B3aMMOJCHUCTBHUS B OTHOILIEHHM MOMEX, a HE MO XapaKTePUCTUKaM pabouero mukia
Mematomero curnana. (Hanpumep, uznyuenune PJIC ¢ paGounm nukiaom menee 1% HOIKHO OLIEHMBATHCS
KaK JOJITOBpEMCHHAs /YN KpaTKOBpEMCHHAA IMOMEXa, B 3aBUCUMOCTHU OT CI/ITyaHI/II/I.)

KonnvecTBO M 3Ha4eHUs] KPUTEPHEB, HEOOXOAUMBIX IJISl 3aIUTHI CUCTEMBl (PUKCHPOBAHHOM OecIipoOBOJHOMN
CBSI3U OT IIOMEX, 3aBUCHUT OT XaPaKTEPUCTHK CUCTEMBI (PUKCUPOBAHHON OECIPOBOIHON CBSI3U U UCTOYHHKA
nomex. /[ momex, M3MEHSIOUIMXCA BO BPEMEHH, €IUHCTBEHHOTO KpUTEpUs IMOMEXH MOYKET OKazaThCs
HEJO0CTaTOYHO; B HEKOTOPhIX PekoMeHAanusx ompeneneHbl Ba WIM TPU 3HAU€HUs, COOTBETCTBYIOIINE
noirospeMeHHbIM (20% BpeMeHHN) U KpaTKOBPEMEHHBIM (< 1% BpeMeHH) oMexam.

Cnez[yeT OTMCTUTB, YTO B CBA3H C XXCCTKHMHU Tp€6OBaHI/I$IMI/I K IOKa3aTellsiM KayecTBa IO OIIMOKaM
MOMEXO3AIMUIICHHOCTD YXYAIIACTCA Ha OU€Hb KOPOTKOC BPEMSI.

KosnnuecTBO KpHuTEpHEB KPAaTKOBPEMEHHBIX IOMEX COOTBETCTBYET KOJIMYECTBY KPUTEPHEB KayecTBa IIO
omuOKaM, OTBEYAIOUINX TPeOOBAaHUIM CIIEHApHs COBMECTHOI'O HCIIOJIb30BaHUS 4acTOT. TOYHOE 3HAYEHHUE
MpOLIEHTa BPEMEHH, CBS3aHHOTO C KPHUTEpPHEM KPAaTKOBPEMEHHOH MOMEXH, COOTBETCTBYET IOKa3aTelro
KadyecTBa paccMaTpUBacMOW CHCTEMBI; Ooiyiee mMmojapoOHass mH(pOpMalus 1O BBITIOJIHEHHIO IOKa3aTenel
KpaTKOBPEMEHHBIX TMoMeX cojepxkutcs B Pekomenmammsax MCDO-RF.1494, MCO-R F.1495 wu
MC3-RF.1606, B Kaxkmoil M3 KOTOPBIX pPAacCMAaTpPUBAIOTCS KPUTEPUHM 3aLIUTHl, HPUMEHUMBIE
K U3MEHSIOIMMCS BO BpEMEHU TIOMEXaM.

B Tabmune 1 mnpuBeneH CIMCOK CIPAaBOYHBIX JOKYMEHTOB, B KOTOPBIX 3aTParuBarOTCsl ITOKa3aTelH
Ka4yecTBAa/TOTOBHOCTH M BONPOCHI COBMECTHOTO HCIIOJB30BaHUS HacToT ciayxOamu PC u apyrumu
MEPBUYHBIMHU CIIY>kOaMU B KOHTEKCTE CO3J[aHMsI ToMex ciry:x6am DC.

IToxa3arenu xadyecTBa IO OIIMOKAM U TOTOBHOCTH JOJIXKHBI CO6HI—OZIaTI)C5[ HC3aBHUCHUMO OT TOI'0O, OTHOCATCS
OHHU K JOJITOBPEMCHHBIM WJIM KPATKOBPEMCHHBIM ITIOMEXAM.
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TABJIUIIA 1

Pexomengamun MCDI-R, B KOTOPBIX 3aTPArnBalOTCA BOMPOCHI COBMECTHOI'O HCIIOJIB30BAHNUS YACTOT

Mexkay cayxoamu @C u IpyruMy nNepBUYHBIMH CIy:K0aMu

Pexomenganus
MC3-R

Ha3Banmue

F.1094

MakcumanbHo JOIMYCTUMOC YXYAUICHUC [oKa3aTeseil KauecTBa o OMNOKaM M TOTOBHOCTH
III/I(I)pOBLIX (l)I/IKCI/IpOBaHHLIX 66CHpOB0)IHI)IX CHUCTEM, BOSHHUKAIOMICC BCICACTBUC PAAUOIIOMEX
oT PI3J'Iy‘I€HHﬁ " pagualvy Apyrux UCTOYHUKOB

F.1108

OmnpenencHre KPUTEPUEB 3aAIUTH IPUEMHUKOB (PUKCHPOBAHHON CIIyKOBI OT M3TydeHUH
KOCMHYECKHX CTAHIMH, pabOTAIONINX HAa HET€OCTAMOHAPHBIX OPOUTaX B COBMECTHO
HCTIONIb3YEMBIX T10JIOCAX YacTOT

F.1334

Kpurepun 3amunThl cucteM (UKCUPOBAaHHOW CITyKOBbI, paOOTAIOLIUX B OJJHOM 0JIOCE YacTOT
muanasoHa 1-3 I'T', ¢ cyXoIyTHOM NOABHKHON CITy K001

F.1338

[oporoBsie ypoBHHU NPH ONPEACICHUN HEOOXOAUMOCTH KOOPANHALIMY MEXK Y KOHKPETHBIMU
CHCTEMaMH PAJMOBENIATEIBHOMN CITy THHKOBOH CITY>KOBI (3BYK), PACIIOJI0KSHHBIMU

Ha Te0CTallMOHAPHON opOuTe, BENYIIMMH Nepeady B HAIPaBICHUH KOCMOC-3eMJLs,

U CTaHIMSAMHU (UKCHUPOBAHHON CITyKOBI B mostoce 1452-1492 MI'n

F.1494

Kpurepun nomex yist 3anuthl (GPUKCHPOBAHHOM CITy>KOBI OT U3MEHSIOIMXCSI BO BpEMEHH
COBOKYIHBIX ITOMEX CO CTOPOHBI JPYTHX CIIy>KO, COBMECTHO UCIIOJIB3YIONINX MOJIOCY
10,7-12,75 I'T'y Ha paBHOM NEPBUYHON OCHOBE

F.1495

Kpurepuu nmomex Juist 3aiuThl GUKCUPOBAHHOM CIIYXKOBI OT U3MEHSIOIINXCS BO BPEMEHH
COBOKYIIHBIX [TOMEX CO CTOPOHBI JPYTHX CITYKO PaIMOCBS3U, COBMECTHO HCIOIB3YIOIIUX
4gacToTHl B moyoce 17,7-19,3 I'T Ha paBHO# TEpBUYHON OCHOBE

F.1565

VYXxyauieHre Ka4eCTBEHHBIX MOKa3aTeNel pealbHbIX HUPPOBBIX PUKCHPOBAHHBIX
0eCIpPOBOIHBIX CHCTEM, TPUMEHSAEMBIX Ha MEXYHAPOIHBIX ¥ BHYTPEHHUX YIaCTKaX
THIIOTETUYECKOTO ATAIOHHOTO TPaKTa MpoTskeHHOCThI0 27 500 kM u paboTarommx

Ha OCHOBHOM U 60Jiee BBICOKHX CKOPOCTSIX, M3-3a IIOMEX OT APYTHX CIYXkO, COBMECTHO
HCIIOJIB3YIOIINX T€ K€ TMOJIOCHI YaCTOT Ha PABHOM MEPBUYHON OCHOBE

F.1606

Kpurepun nomex Jyist 3auThl CUCTEM (UKCUPOBAHHBIX OECIPOBOHBIX CUCTEM

OT MU3MEHSIFOIIMXCSI BO BPEMEHU COBOKYITHBIX TIOMEX, CO3/IaBAEMbIX HEr€OCTallHOHAPHBIMH
CIIyTHHKaMHM APYTHX CIIy’KO, COBMECTHO MCIOJB3YIOIUX Ha paBHOM NMEPBUYHON OCHOBE
nonockl yactor 37-40 I'T' u 40,5-42,5TT1g

F.1668

INoka3aTenu Ka4ecTBa 10 OIUOKAM ISl peaibHBIX HU(PPOBBIX (PUKCHPOBAHHBIX
0eCrpOBOIHBIX JINHUM, UCTIONB3YEMbBIX B TUIIOTETHIECKUX ITATOHHBIX TPAKTaX
U COCIMHEHHAX MPOTsHKEHHOCTHIO 27 500 kM

F.1669

Kpurepun nomex [yist pUKCUPOBAHHBIX OECIPOBOHBIX CUCTEM, JEHCTBYIOLIMX B MOJIOCAX
37-40 I'Tu u 40,5-42,5 I'T'1y, B OTHOLIIEHUH CITyTHUKOB Ha I'€0CTallMOHAPHOMN opOuTe

F.1670

3amuTa cucteM (PUKCHPOBAHHON OECIIPOBOAHON CBA3M OT CUCTEM Ha3eMHOI'0 IIM(PPOBOTO
TEJICBU3MOHHOTO ¥ 3ByKOBOTO BEI[AHMS B COBMECTHO MCIONIB3YyeMbIX IuanazoHax OBY
n YBY

F.1703

IToka3zaresnu rOTOBHOCTH JIJIsl peaibHBIX IIUPPOBBIX PATUOPEICHHBIX JIMHHUIA, UCIIOIB3YEMbIX
HA TUIOTETUICCKHUX STANIOHHBIX TPAKTaX M CoequHEeHUsX qmuHol 27 500 xm

F.1706

Kpurepun 3amunTsl 1u1st UKCHPOBAHHBIX OECIIPOBOHBIX CUCTEM CBSA3M "TOYKa-TOYKA',
COBMECTHO HCITOJIB3YIOIUX TY K€ MOJIOCY YacTOT C MEPEIBIKHBIMU CHCTEMaMU
0ecrpoBOIHOIO A0CTYIA B Anana3zone 4—6 I'T1g

SF.1006

OmnpezeneHne BO3MOXHOCTH TIOMEX MEXAY 36MHBIMH CTAHIUAME (HPUKCHPOBAHHOM
CITyTHUKOBOM CITy>OBI ¥ CTAHIIMSIMU (PUKCHPOBAHHOM CITy>KOBI

SF.1650

MUHHUMATBHOE PACCTOSIHUE OT OA3UCHOM JIMHKY, 32 MPe/IesiaMU KOTOPO# epeMeIaeMbie
3eMHBIE CTAHIMH, KOTOPBIE pa3MENIalOTCs Ha OOPTY Cy0B, HE OyIyT CO3/1aBaTh
HEMPUEMJICMBIX TOMEX Ha3€MHBIM CIyK0aM B rmojiocax 4actot 5925-6425 MI'y
nl14-1451T
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4.1 JlosroBpeMeHHbIe IOMeXH

B Pexomenmammmn MCD-R F.1094 u3noxeHbl OCHOBHBIC MPUHIIAIIBI TS pa3aeIcHHs ToKa3aTelleld KadecTBa
o ommokaM (EPO) u mokazareneit roroBHOCTH (APO).

B nanHOM pasnene paccMaTpuBaeTCs B3aMMOCBS3b CICIYIOIIMX TpeX Mokaszarteneit a), b) uc), mpu stom
WCKJTFOUCHBI aCIIEKTHI, OTHOCSIINECS K KPAaTKOBPEMEHHBIM ITOMEXaM:

a) yxyameHue kadectsa no ommbOkaMm (EP) mim moxazareneit roroBHocTH (AP) BeiencTBue momex,
CO3/1aBaeMbIX CITy>)kKOaMH Ha PaBHOUM NMEPBHYHOW OCHOBE, BEJIMYMHA KOTOPOTO YETKO OINpe/cicHa
kak 10% B Pexomenmannu MCD-R F.1094 (a taxke B Pekomenmarmu MCO-R F.1565);

b) yxynuienue kadectBa mo ommubOkam (EP) mnm moxaszareneilr rotoBHocTH (AP), oOycnoBieHHOe
oMexaMyd OT JIOObIX JPYr'MX HCTOYHMKOB M IPUMEHEHHH, KpOME€ HCHOJIb3YIOLINX
paccMaTpUBaeMyro II0JIOCY YacTOT HAa PAaBHOW NEPBUYHONW OCHOBE, KOTOPOE YETKO YCTAaHOBIICHO
paBabiM 1% B Pexomenmammn MCDO-R F.1094 (u yxke wucmoib3yeTcs B psiie HCCIIEAOBAHHUA
COBMECTUMOCTH,  Hampummep B  Pexkomenmammun  MCD-R SM.1756,  mocBsmieHHON
CBEPXIIUPOKOIOJIOCHBIM IIOMEXaM); Ha TpPaKTHKE 3HAa4YCHUE, IIOJyYCHHOE B COOTBETCTBUH
C IyHKTOM a), CJIeTyeT pas3aeiuTh Ha 10;

C) YXYAILICHHE 3amaca Ha 3aMUpPAHUsl BCIICICTBHE BO3ACHCTBHS IOMEX, KOTOPOE PACCUUTHIBACTCS
Hanpsmyto u3 3HaueHus (I/N) kax 10 log ((N + 1)/N) = 10 log ((1 + (I/N))) (ub).

Cnenyer otMeTuTh, uTo oTHOmeHue I/N, Kkak mpaBwio, ONpemeNseTcs Ha OCHOBE CpeaHei
(cpenHEeKBapaTHUYECKOM) MOIIHOCTH KakK IIIyMa, TaK W IOMEXHU; OAHAKO €CIH PedYb HAET 00 MMITYJIbCHBIX
WU TUCKPETHBIX M3IYYEHUSIX, CO3JAIOLIMX MOMEXHU B TEUCHUE NJIUTEIBHOIO BPEMEHHU, TO OTHOLIECHUE HX
MMUKOBOX MOIIIHOCTH K CPEeIHEU MOKET UTPaTh 3HAYUTEIBHYIO POJIb IPU ONPEICICHIN KPUTCPUEB 3aIUTHI.

Korga orHomIeHHMEe NHMKOBOW MOIIHOCTH K CpeIHEH 3HAYMTENIBHO BO3PACTaeT, a II0JIOCAa IPOITYyCKaHUs
IpUEeMHHKa (PUKCUPOBAHHON CIyOBl CTAaHOBHUTCSI BEChbMa LIMPOKOH, MOXXET BO3HHUKHYTh HEOOXOAUMOCTb
ydera mokaszarens I/N Ha OCHOBE NHKOBOTO YPOBHS IOMEXH, HHTCTPUPOBAHHOW IO BCEH MoOJOCe
MPOMyCKaHus OOBEKTa BO3JACHCTBUS TOMEX, AJISl MPaBHIILHOW OIIEHKW CHIDKEHHS 3araca Ha 3aMHpaHus,
o0ycioBiIeHHOro BiusHHEM mnomex. CrpaBouHas HH(OpMAalMs O BO3ACHCTBUUM IOMEX C BBICOKUMHU
MMMKOBBIMU 3HAYEHHUSIMHA U KPUTEPUU 3aIIUTHI TpuBeneHsl B Pexomengannn MCO-R F.1097 ang momex PJIC,
a B Pexomenmammu MCDO-R SM.1757 u pononuutensHo 0Oosiee moapodoHo B Otuere MCD-R SM.2057
st nomex UWB-SRR (cBepxmmpoxonosnocHsix PJIC manoro paguyca qeicTsus).

B cnenyromux pasnenax NpUBEICHBI PYKOBOJAIINE yKa3aHUs i HanboJee paclpoCTPaHEHHBIX CIy4Yacs,
B KOTOPBIX I1€JIECO00PAa3HO UCIIOIH30BATh CPEIHION (CPEIHEKBAIPATHUYECKYHO0) MOIITHOCTh TOMEX.

411 BuausHHe CHHKEHHS 3aMaca HAa 3aMHpPaHHe B MOJIOCAX YACTOT, B KOTOPBIX MPe0dIagalomuM
(hakTOpoM sIB/IsIeTCS MHOTO0JIy4eBOe PacpocTpaHeHHe

B Tex cnmydvasx, Korja Ka4ecTBO HU(PPOBBIX CUCTEM B OCHOBHOM OIPEEIseTCs 3aMUPAHUSIMHU BCIIEICTBUE
MHOTOJIy4€BOI'O PACIPOCTPaHeHUs (HampuMep, Ha yactorax Hipke mpumepHo 17 ['Tn), momonnutensHOe
BO3/ICHCTBHE COBOKYITHOW MOMEXH, YPOBEHb KoToporo Ha 10 ab Hibke mopora CHCTEMHOTO IIyMa, BHI3bIBAET
yBenuuenue Ha 10% mepuoma BpeMeHH, B TeUeHHE KOTOPOTO OTHOIICHHE HECyIIas/IIyM ILTIOC ToMexa
(C/(N + 1)) B cucTemMe HaXOAUTCS HIKE KPUTUYECKOTO 3HAUeHUs. [Ipu ompeaeneHny yXyIIIeHUs KauecTBa
HEOOXOIMMO TaKXe yUUTHIBATDH JIIOOBIE BPEMEHHBIE XapaKTEpPUCTUKU BO3JCHCTBHs momex Ha padoty OC
C y4eTOM IOKa3aTeseil KauecTna 10 OIIHOKaM.

Kpome ToOroO, ciemyer OTMETHTh, YTO MHOTHE CHCTEMBI (UKCHUpOBaHHOW OecnpoBonHOi cBsizu (DBC)
KCIONB3YIOT MNPOCTPAHCTBEHHO-PA3HECEHHBIM MPHEM B I0JIOCAX YacTOT, B KOTOPBIX MHOTOJY4E€BOE
pacIipocTpaHeHHE OKa3bIBaeT Ipeodiaaroniee BIUsSHAES, U 9TO I MPUHUMAEMO MOIIHOCTH B CHCTEMaXx,
WCTIONB3YIOMINX pa3HEeCeHHe, NOJDKHO TPUMEHSTHhCS 0ojiee YMEpEeHHOE paclpenesieHHe, 4eM 3aMUpaHue
Panes. [TosTomy mogo0HOTO pojia CUCTEMBI MO3BOJIIOT JOOUTHCS TAKOTO KE KauecTBa, YTO M CUCTEMBI, HE
WCIIOJNIB3YIONINE TIPOCTPAHCTBEHHOE Pa3HECCHHEe, HO 00JIaJaf0T HAMHOTO MEHBIIIUM 3a1acoM Ha 3aMUPaHHSL.
OnHO W TO e CHIDKEHHE 3araca Ha 3aMHUpaHus OyleT OKa3blBaTh OOJIbIliee BO3JICHCTBHE HA CHCTEMBI C
MIPOCTPAHCTBEHHO-PA3HECEHHBIM MPUEMOM, YTO MPHUBEAET K CHHKCHUIO Ka4yeCTBa IO OIIMOKaM MPUMEPHO
B /IBa pa3a. B Tabmuiie 2 moka3aHa B3aUMOCBSI3b MEX1y HUMH 7151 Tpex 3HaueHui (1/N).
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TABJIVLIA 2
CHuKeHHe KavyecTBa M0 OIIMOKAM BCJIeACTBHE MHOT0JIy4€eBOr0 3aMHUPAHUS
PesybTHpYIOIEe CHUKEHHE KauyecTBa 1o omudkam®
OTHomIeHne YPOBHA PesyabTHpyIOmee
MOMEXH K TEeIJIOBOMY CHUZKEHHe 3amaca Cucremsl, Cucrembl,
IIyMy IpHEMHHKA Ha 3aMHpPaHus HE MCITOJIb3YIO1IHME HCIOJIb3YyIoIue
(aB) (nB) NMPOCTPAHCTBEHHOE NMPOCTPAHCTBEHHOE
pasHeceHHe pasHeceHHe
—6 1 25% 50%
—-10 0,5 10% 20%
-13 0,2 5% 10%

@) VyuTRIBAIOTCA MHOTOJYYEBOE 3aMUpaHMe, MOMYHHAIONIEECS pPACTpe/eNleHHio Paes, W BIUSHHE TUIOBOTO
MIPOCTPAHCTBEHHOTO pa3zHeceHus. L{npsl OymyT pa3nmudaThes Ul pa3NIHBIX BUHIOB PACIIPEISIICHIS 3aMAPAHUH.

412 BiausHHe CHHKEHHS 3aMaca HA 3aMHpPaHHe B M0JI0CAX YACTOT, B KOTOPBIX MPe0d/iaalommnm
(akTopomM siBsIOTCH aTMOC(EPHBIE 0CATKHU

[Tpu HamuuM aTMOCQEpPHBIX 0CAIKOB B3aUMOCBSI3b MEKY:
a) yXyIIIEHHEeM [IOKa3aTesIell TOTOBHOCTH BCIIEICTBHE BIMSHUS [TOMEX; U

b) CHM)KCHHUEM 3allaca Ha 3aMHUpaHuA BCIICACTBUE BIIUAHUSA IIOMEX,

HEOYCBHIHA, IIOCKOJIBKY pPaCHpC€acIiCHUEC ociabiieHust B JOXKIAC MCHACTCA B 3aBUCHMOCTH OT MHOI'UX
nmapamMeTpoB, HaIpHUMCEP YaCTOThI paguOCUIHAJIa, 30HBLI BBINAJACHUA OCAJKOB, IJIWHBI JIMHHUU CBA3HU,
Onpe€aACICHHBIX MOKa3aTelie TOTOBHOCTH H T. .

Hcnonp30BaHue TUIOBBIX HapamMeTPOB M BEPOSTHOCTHBIX paclpeneneHuil nmpuBoauTcs B Pexomenmanuun
MCD3-R P.530, mpumepsl pe3ynbTaTOB pacdyeToB AaHbl B Tabnuuax 3 u 4, B KaKAOH M3 KOTOPHIX MOKa3aHa
B3aUMOCBsI3b Mexay 3HadeHHeM (I/N) u pesynbTHPYIOIUM YXyAIICHHEM MOKa3aTeled TOTOBHOCTH IS
JIUHUH C JUTMHOM MPOJIETOB 6 U 3 KM, cOoTBeTCTBEeHHO. LIndphl B Tabnmmax 3 1 4 MOXXHO WHTEPIIPETHPOBATH,
HampuMep, TakuM 00pa3oM, YTO €CJIM HOMHUHAILHBIN 3anac 42,9 nb ymensbinaercs Ha 1 ab (mo 41,9 1b), To
MoKa3arenb TOTOBHOCTH JIMHUM, OIpefeNieHHbIH npu kodddunuente Herororoctu 0,001% B oTcyTCcTBHE
nomexwu, yeenmmuuBaetcs 10 0,001085% (ua 8,5%) npu HaTU4IUK TOMEXH.

O6H_Ie€ 3aMCYaHUC 3aKIIIOYACTCA B TOM, YTO PE3YyJIbTUPYIOLICC YXYAUICHUC MoKa3aTeliei TOTOBHOCTH OoJjee
3HAYUTCIIBHO B CUCTEMAX C MCHBIIMM HOMHUHAJIBHBIM 3allaCOM Ha 3aMUpaHH. HpI/I OIPEACIICHNU KPUTCPUA
COBMCCTHOTI'O UCITIOJIb30BAHMA YaCTOT HAa OCHOBEC 3HAUYCHUA (l/N) pa3pa60TqI/H<aM CHUCTCM CJICAYCT YUUTBIBATH
BCC COOTBCTCTBYIOIHC IIApaMCTPhI, BKITFOYAsA I/IHq)OpMaI_II/IIO O paclIpoCTpaHCHHUHU PAAUOBOJIH.

CnenyeT OTMETHUTh, YTO IPUMEPHI PACUETOB PE3yJbTHPYIOIIMX IMOKA3aTeICH yXYAIICHHS TOTOBHOCTH WU
CHIDKEHHUS 3alaca Ha 3aMUpPaHUs, NPUBEJCHHbIC B TaOymiax 3 w4, OCHOBaHbI Ha HEKOPPEIUPOBAHHOM
3aMUpaHUM B JIOXKJC. ECIM y4YUTHIBaTH BIMSHUE KOPPEIUPOBAHHOTO 3aMHUpaHHWs B JOXKIE, TO
pe3yibTupytone mudpel MOTYT ObITh Oojiee HU3KMMHU. [IpuMep Takoro BO3JACHCTBHSI MPUBOJIUTCS
B Pexomennanmu MCD-R F.1669.
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TABJIVLIA 3

Yxyauienue nokaszarteJieii rOoTOBHOCTH BCJIeICTBHE 3aMUPAHUS B JI0K/1e
(yactora paanocurnajia: 23 I'l'u, AauHa TuHuM: 6 KM)

Pexum 3agaHHbIE MOKA3ATEIN 3agaHHbBIE MOKA3ATEIN
OT0AbI S Ap— TOTOBHOCTH 0€3 moMeXx: TOTOBHOCTH 0€3 moMex:
(UnTen- HI())MCXI/I PesvibTH- KO3(PHUIHEHT HETOTOBHOCTH | KOI(PGUIUUEHT HErOTOBHOCTH
CHMBHOCTH Y 0,01% 0,001%
oISt OTHOCHTEJILHO pyloiee
ﬁpesbl,- TENJI0BOr0 CHHKEHHE
maemMasi tryma 3amaca HomuHanbHBIH Pesyabh- HoMmunaabHbII PesyanTn-
B Tedenme NPHEMHUKA (nb) 3amac pyrouee zamac pymwoiuee
0.01% (nb) (1B) yXyAlleHue (1B) yXyAlleHHe
w170 FOTOBHOCTH FOTOBHOCTH
BpeMEHH)
-6 1 20,1 14,6% 42,9 8,5%
32 mm/9 -10 0,5 20,1 7,0% 429 4,2%
-13 0,2 20,1 2,8% 42,9 1,7%
—6 1 13,8 22,0% 29,6 12,6%
22 Mm/4 -10 0,5 13,8 10,3% 29,6 6,1%
=13 0,2 13,8 4,0% 29,6 2,4%
TABJIMLIA 4
Yxyamenue nokasaresjaed rOTOBHOCTH BCJIeICTBHE 3aMUPAHUA B J105K/1€
(yactora pagnocurnajia: 23 I'l'n, AauHa JuHuM: 3 KM)
Peixum 3ajaHHbBIE NOKA3aTeJIH 3ajaHHbBIE IOKAa3aTeJINu
MOTroabI VDOBeHD TOTOBHOCTH 0€3 moMeXx: TOTOBHOCTH (€3 IoMex:
(MHTen- nl())Mexn Y —— KO3(PUIHEHT HETOTOBHOCTH KOI(GULUHEHT HETOTOBHOCTH
CHBHOCThL y 0,01% 0,001%
oIS OTHOCHTEJILHO pymwoiee
F[I)EBLI,- TENJI0BOro CHUIKEHHE
maemast ryma 3amaca HoMHHATBHBII Peszfémzz- HoMuHaAbHBII Pesf;"?:_
B Te4YeHue TpHEMHIKA (1B) 3amac pyroiit 3amac pyiom
0.01% (nB) (1B) yXy/auieHue (1B) yXyjauleHue
L7 TOTOBHOCTH TOTOBHOCTH
BpeMeHH)
—6 1 11,2 27,8% 24,1 15,7%
32 Mm/g -10 0,5 11,2 12,7% 24,1 7,5%
-13 0,2 11,2 4,8% 24,1 2,9%
—6 1 7,6 44,3% 16,3 24,2%
22 Mm/4 -10 0,5 7,6 19,5% 16,3 11,4%
=13 0,2 7,6 7,2% 16,3 4,5%
41.3 JonoaHuTeIbHOE COBMECTHOE BJIMSIHUE TENJIOBOI0 IIYMa MPUEMHHUKA U LIyMa MOMeXH

Pacuersl, npuBenieHHble B Tabmuax 2 U 3 TpeAbIAYyIINX pa3fesioB, 0a3HpPyOTCS Ha YPOBHE MOIIHOCTH,
OIpEIETIEHHOM KaK "TeIIoBOM IIyM npueMHuKa". Ha npakTuke 3TalOHHBIN ypOBEHb AOJKEH MPEICTABIAT
co00# 3 PeKTUBHBINA yPOBEHb IIyMa, BKIIOYAIOINN BCE KOMIIOHEHTHI IIyMa B IPUEMHOM CHCTEME, a TaKkKe
OKHaeMbIil YPOBEHb IOMEXH B 30HE JEHCTBHUS (PUKCHUPOBAHHOI CITy>KOBI, Kak B 3JIeMEHTE X, OIPEAeICHHOM
B Pexomenmaimn MC3-R F.1094. Cnenyer mMeTh B BUY, YTO MOMEXH OT JIPYTHX CIYXO Takxke OyayT
0a3upoBaThcs Ha 3TOM 3(GPEKTUBHOM ypoBHE. TakuM 00pa3oM, yBEIMUYEHHE OXHIAEMOT0 YPOBHS ITOMEXH
OT TOH e CaMOi CIIy>KObI MOHMKAET BO3MOXKHOCTH yXY/ILIEHHS MMOKa3aTeIel, JOIMYCTUMOTO JUIs 3alaHHOTO
YPOBHS MOIITHOCTH TIOMEX OT APYTUX CIYXKO.
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414 CHukeHMe KadecTBa 1O OmMOKaM MW yXyAlleHHe TIOKa3aTejiei  rOTOBHOCTH
B MHOTONPOJIETHBIX JIMHUAX

B Pexomennmanuu MC3-R F.1565 mna xaxmoro ywactka 'Ol ompenensieTcss cCHuXKEHHE KauecTBa IO
omuOkam peanbHOU cuctembl ®BC, BBI3BaHHOE BO3JCHCTBHEM IOMEX OT JPYTHUX CIyX0 Ha paBHOU
MEPBUYHOM OCHOBE. A UMCHHO CHIDKEHHE KauecTBa IO ommOKkaM peanbHOlN cuctemMbl ®Ch MoxkeT ObITh
BBIYHCJICHO JIJISl BCETO MEXKCTAHIIMOHHOTO Y4YacTKa OJIMKHEH CBSI3M M yUacTKa CeTU A0CTyma. Ecimu peus uaer
0 MEXKCTAHIIMOHHOM Yy4YacTKE JajbHEH CBSI3M, TO MUHMMAaJIbHAS JJIMHA JTUHUH, AT KOTOPOH OMpeensieTcs
MOKa3aTeJ)b Ka4yecTBa Mo omuoKaM, paBHa 50 km.

Crenyer OTMETHTH, YTO NPH Pa3BepThIBaHMU MHOTompojieTHol cucteMbl DBC ¢ dhopmupoBannem Bcero
ydacTKa CETH JAOCTYyNa, MEXKCTAaHIMOHHOTO y4acTKa OJKHEW CBS3M WM MEXKCTaHIMOHHOTO YydYacTKa
JanbHe cBs3M JUIMHOW MeHee 50 KM, MoKas3aTeib KauecTBa MO OMIMOKaM IS MOMEX, ONpE/ACIeHHBIX B
Pexomenmanun MCDO-R F.1565, cnenyer mpuMeHSATh HE K OTAEIbHBIM IpOJeTaM, a K MHOTONPOJIETHOU
JINHUU B LIEJIOM.

AHaJOTUYHBIC COOOPAKEHHUS MOXKHO NMPUMEHITh K Paclpe/ieliCHHI0 ToKa3aTelicii TOTOBHOCTH, 3alaHHBIX
B Pekomenmaniuu MCD-R F.1703, ¢ OroBopkoii, 4ro Ta WM WHAs JIMHHUS CUYMTACTCS HAXOJAIICHCS
B TOTOBHOCTH TOJIBKO B TOM CJIydae, €CJIU IOCTYIHA CBS3b B 000MX HANPaBICHHSIX.

JlaHHBI TyHKT ClEAyeT YYHUTHIBaTh B YCJIOBHSX COBMECTHOIO HCIIOJIB30BaHUSI 4acTOT, B KOTOPOM
CYLIECTBEHHOE BIIHMSIHUE ITOMEX HaOJII0JaeTcsl He B KaKJIOM, a TOJIBKO B HEKOTOPHIX MpoieTax. Hampumep,
€CJIM TOJIbKO OJIMH MPOJIET MOJBEPKEH BO3AeHCTBHIO moMex B mpenenax aunuu @BbC ¢ N mposeramuy,
o0pasyloleil BeChb Y4YacTOK, TO PE3YJbTHPYIOLIEe YXYALICHHE KadecTBa MO OMMOKaM M IOKa3aTelsiM
TOTOBHOCTH JOJDKHO OBITh paclpeieieHO Ha OJHWH TMPOJIET, MOJBEPKCHHBIH BO3ACHUCTBHIO TIOMEX,
B COOTBETCTBHU C TEM, KaK IIOKa3aHO B YCIOBUH pacyera Tadbnui 2, 3 u 4.

4.2 KpaTkoBpeMeHHbIE IOMeEXHU

CucreMa JI0KHA COOTBETCTBOBATH 3aJ]aHHBIM JIJIsl HEE IOKa3aTelsiM KadecTBa MO OIMOKaM M TOTOBHOCTH
HE3aBUCHMO OT TOTO, KAKUMH [TOMEXaMHU 00YCIIOBIICHBI IOMTyCTUMBIE YXYALICHUS — KPATKOBPEMEHHBIMU MU
noirospeMeHHbIMH.  [Ipy  »ToM  Heo0XOAMMO  yuYHTHIBaTh  yXYyIIIEHWS  KayecTBa, BBbI3BAHHbIC
KpaTKOBPEMEHHBIMU TIOMEXaMH, HapAay C YXY/JIIIEHUSMH KauecTBa, BBI3BAHHBIMHU JOJITOBPEMEHHBIMU
MOMEXaMH, TaKuM 00pa3oM, 4YTOObI WX CyMMapHas BEJMYMHA HE MPEBbILANA JOIYyCTHMOE YXYALICHHE
KadecTBa. 11 HMCTOYHMKOB, MCHOJB3YIOUIMX TY K€ II0JIOCY Ha PAaBHOM IEpPBHYHON OCHOBE, oOIiee
yXyJlIIeHUe TIOKa3aTeliel KauecTa 1Mo OUIMOKaM ¥ TOTOBHOCTH, O0YCIIOBIEHHOE KPAaTKO- H JIOITOCPOYHBIMU
MOMeXaMHu, He TOJDKHO TpeBbiath 10%; a st qpyrux ucTouHuKoB — 1%.

Pacuer nomycTUMBIX YpPOBHEM KpPaTKOBPEMEHHBIX IOMEX M COOTBETCTBYIOLIMX IIPOLIEHTOB BpPEMEHU
MpescTaBiIsieT co00l clIoXHBINA mporecc. [lockonpKy OH mOApOoOHO OmMMCaH YIS Pa3IUYHBIX YCIOBUH U
MIOJIOC YacTOT B psAne AehcTByronmx Pexomenmammii MCO-R 1o coBMECTHOMY MCIOIB30BAHHUIO YacTOT Ha
pPaBHOM NEPBUYHON OCHOBE, TO 3/1€Ch PACUETHI HE MPUBOJSATCSL.

[Iponenypsl, onucannbie B Pekomenmamusax MCD-R F.1494, MC3-R F.1495 u MC3-R F.1606, a Taxxe
B [Ipunoxkenun 5 k Otuery MCD-R  M.2119, comepxar mnpumepsl pa3paboOTKH KPUTECPUEB
KPaTKOBPEMEHHBIX ITOMEX.

5 Hcnonb3oBanue aBTOMATHMYECKOT0 PeryJidpoOBaHMs MOIIHOCTH IepefAaTYnka B HU(POBBIX
cucTemMax

B HEKOTOpHIX MONOCAX YaCTOT CHCTEMBI (PUKCHPOBAHHOM CITY>KOBI MCIIONB3YIOT (YHKIIMIO aBTOMaTHYECKOTO
perynmupoBanuss MomHoctH mepenatanka (ATPC). Kak mpaswmimo, cucrema ATPC Brirowaercs mpu
CHIDKEHUHU YpPOBHS NMPUHUMAEeMOro CHTHala HIKE 3apaHee OINpPENEICHHOTO MOPOrOBOrO 3HAYEHUS; B pAJe
ciyqaeB anroput™m BkIodeHns ATPC Taxyxe MokeT OBITH OTIOMHEH MOPOrOBBIM 3HAYEHHEM YXYAIICHUS
ko3 duumenrta ommbok mo 6uram (BER). I'ne mpumernnmo, ATPC MoXeT yuUTHIBaTHCS TIPH NPOBEACHUU
HCCIIEIOBAaHUH COBMECTHOT'O MCIOJB30BaHusl 4acToT ¢ yuactueM OC. B mogoOHBIX UCCIeI0BaHUAX CIEIyeT
YYHUTHIBAaTh MAaKCUMaJIbHBIA YPOBEHD IepeiaBaeMoil MomHocTH, auanazod ATPC u pacnipenenenne ypoBHEi
MotHocTH @C BO BpeMEHH BCIIEICTBUE H3MEHEHHUS IOTEPh HA PACIPOCTpaHEHHE.
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[lpy HamMuuM TOMEXH C OTHOCHTCIBHO BBICOKUM YpOBHEM (Hampumep, TIpU  PaCCMOTPEHUHU
KpaTKOBPEMEHHOW IMOMEXHM) YCTAHOBJIEHHE ITOTO DPACIPENENCHUsS MOXET OBITh 3aTpPyIHEHO, MOCKOIBKY
YpOBeHb TIOMEXH MOXKeT BbI3BarTh BKimoueHne ATPC (mampumep, cpabaTpiBaHHE MTOPOTOBOTO 3HAYCHUS
BER), mmu6o mnpemorBpatuth BkiaoueHue ATPC (Hampumep, mIyTeM NpeAOTBpAICHHUS JOCTHKEHUS
MTOPOTOBOTO 3HAYEHHWS MPUHUMAEMOTO CHTHANA) HelpenckasyeMbiM oOpasom. [[iIs mpoBeneHws aHaiM3a
COBMECTHOTO WCIIOJB30BaHHUS YaCTOT PA3IMIHBIMU CITY>KOAMH TIPH OLIEHKE BO3JAEHCTBUS KPaTKOBPEMEHHBIX
noMex Ha cucteMbl, obopynoBanHsle ATPC, cienyer TeM He MeHee HCHONB30BaTh JOJITOBPEMEHHYIO
MOILHOCTh I€pefaTdyrKa IOJE3HOrO0 CHUrHajla, a He €ro MaKCHMaJbHYI0 MOIIHOCTh, IO T€X IOp IOKa
WCTOYHHK ITOMeXHU He OyneT o0mamaTe Toil ke KOHpHUryparumei Tpaccsl pacnpocrpaHenns. Hampumep, ecnu
Tpacca MOMeXH Ha9WHAETCS CO CITyTHUKOBOW CTaHITHH, TO KOPPEIALHNS C TPACCON MOIe3HON (PMKCHPOBAHHOM
ciryx0b1 (OC) oTcyTcTByeT. B mogoOHBIX citydasx Hago MoyiaraTh, 4YTO MOIIHOCTB MOJIE3HOTO MepeaaTyhKa
MMeEeT caMblii HU3KUI ypoBeHb. Eciv, oqHaKo, Tpacca MOMEXH HAYMHAETCS OT HA3€MHOI'O MCTOYHHUKA, TO
MOXHO TIPEATIONOXKNTh HAIMYHWE HEKOTOpOH Koppemssmum 3amupanwii (cM. Ilpummedanne Hmke). B atom
cllydae OXuaaeMas TIOJe3Has MOIIHOCTb IepeAaTdyMKa MOXKET pPaBHATHCA MaKCUMaJIbHOM MOIIHOCTH
nmuanazona ATPC. bonee monpo6Has nadopmanus no ATPC npusenena B Pexomenmarusx MCO-R F.1494,
MCD-R F.1495, MC3-R F.1606 u MCDO-R F.1669.

IMPUMEYAHUE. — OT0 OTHOCHUTCS B OCHOBHOM K CIy4ar pabOThl B mojiocax 4actoT Bbeime 17 I'Tn, rme moxau
SIBIIIOTCSL  TIpeo0siafaronM  (pakTopoM, BIMSIONUM Ha XapaKTCPUCTHKH PACIPOCTPAHCHHS JHHUAH, HAIPUMED,
B Pexomenpammsix MCD-R P.452 u MCD-RP.839 mnpuBenena wundopmauus mo pasmepy ouara AOXKAS U
pacmpeneNieHni0 UHTEHCUBHOCTH OCaJKOB (TI0 HampaBieHHIO a3uMMyTa M yria MecTa) B Tpefeliax 3THX OYaros.
B monocax 0ojiee HU3KHMX YAacCTOT, T MpeodiamaroimM (akTopoM SBISCTCS MHOTOJIYYEBOC PAaCIpOCTpPaHCHHE,
IyOOKHe 3aMHUpaHUs Ha Tpacce MOJIE3HOTO CUTHaa M Ha Tpacce OMEXHU HEe KOPPeTUPYIOTCS.

6 Pacuyer dpakTnyeckux ypoBHeii momex

Jlyis 3aBeplIeHMs aHalM3a COBMECTHOTO HCIIOJNB30BAaHUS YacTOT HEOOXOAMMO OIEHHUTh BEPOSTHOCTH
MOSIBIICHUSI TIOMEX Ha BXOJle aHTEeHHHL. [lpw Takoil OlleHKe CieqyeT ydYWUTHIBaTH COBPEMEHHBIE MOJEIH
pacnpocTpaHeHHs PaguoOBONH U (DaKTOPHI TPAacChl, KOTOpPbIE OMHUCHIBAIOTCS B OTderax W PexomeHmarusix
MCD3-R cepuu P. ManoBeposiTHO, 4TO OfHA MOJAEIb MOJOMAET AJS BCEX BO3MOXKHBIX CIIyYacB MPUMEHEHHUSI.
Pacuersl moTepsr mepenayd JODKHBI TakXKe BKIOYATh Takue (AKTOpbI, KaK IMOTEPH Ha IMOTJIOIICHUE,
T paKIHOHHBIE TOTEPH, TIOTEPH HA pacCesHHe, MOTepH CBSI3M Ha TMOJISPHU3AIHNI0, TIOTEPH CBsI3U "amepTypa-
cpena" W BIMSHHE MHOTOJYYEBOTO pacrpocTpaHeHus. Kpome TOro, MoXeT MoTpeOOoBaThCs ydeT
KaK CyMMapHOTO YPOBHS ITOMEX, TaK U YPOBHS SIUHUIHON TTIOMEXU Ha BXO/IE.

Ipunoxenune 2

IMapamerpsl nuppoBbIX cucteM OC 17151 MccaeT0BAHUI
COBMECTHOI'0 HCII0JIb30BAHHUS YACTOT/COBMECTHMOCTH

1 BBenenne

Jia mpoBeieHNs pacyeTa yxXyAIIeHHH KayeCTBa ¥ TOTOBHOCTH HEOOXOAMMO 3HATh, KAKHUE U3 XapaKTEPUCTUK
cucrembl OBC yxymmatorca. CymecTByeT OoJblioe KOIMWYecTBO pa3zHooOpasHbeix cucteM DBC, kak
JEeHCTBYIOUINX, TaK U pa3pabaTbIBaeMbIX Ul YAOBJIETBOPEHUS OyaymKX HMOoTpedHocTel. DTo pa3HooOpasue
CHUCTEMHBIX IapaMeTpPOB MOXXET OBITh OOOOIIEHO C IMOMOIIBIO CHUCTEM, THUIHYHBIX IS ONPEIEIEHHBIX
JMaNa30HOB YacTOT, B KOTOPBIX 000OpynoBaHue (YHKIMOHUPYET [0 €JUHOMY NpuUHIMITy. B HacTosmem
[Ipunoxxenun npuBeaeHa mnoapoOHas WHGOpPMAaLUs MO KIIOYEBBIM IapaMeTpaM CHCTEM palllOCBA3H,
HEOOXOJIUMBIM JIJISI OLIEHKH TOMEX U PacdeTOB JUIS UCCIICJOBAaHHNH COBMECTHOTO HCIIOJIH30BAHUS YaCTOT C
npyrumu cyxOamu. CUCTeMHbIE TapaMeTphbl MPeCTaBICHbl B TaOMMYHOW (Gopme JJisi MHUHHMAILHOTO
KOJIMYEeCTBA JMAlla30HOB YacTOT, HEOOXOOUMOro Uil MPOBEACHUS HCCICAOBAaHUW COBMECTHOTO
WCTOJIb30BaHMS 4acToT ciyx00ii ®C u npyrumu ciyx0amu.
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2 XapakTepuCTHKH NepeJaTyYuKa

2.1 IMapameTtpsl 06opynoBaHNS

OCHOBHBIMU napamMeTpaMu nepcaaTiuka, HCO6XOI[I/IMBIMI/I JUIsL OICHKHW IOTCHIHMAJIBbHOI'O BO3ILCI7ICTBI/ISI
MMOMEX Ha ApyTrue CJ'Iy>K6I>I, SIBIIAKOTCA

— HECylIasa 4acToTa;

- CHEKTpaJIbHBIE XapaKTEpPUCTHKH (HAapHMep, MO0Joca TNPOMYCKaHWUS M IUIOTHOCTh MOIIHOCTH
nepeaTInKa);

- SKBHUBAJICHTHAS U30TPOITHO H3ITydaeMasi MOITHOCTE (3.M.H.M.);

- AuarpamMma HaIlpaBJICHHOCTH U3JTYy4YCHHS aHTCHHBI.

Paboure 4acToThl OOBIYHO COOTBETCTBYIOT IJIAHAM PAa3MELICHUS 4acTOT PaJuOCTBOJIOB, ONPENCIICHHBIM B
Pexomenmanmsax MCO-R. Tun MOIy AU ¥ TUTaH pa3MeIIeH!sT YacTOT PagiiOCTBOJIOB CO3/IAl0T OCHOBY IS
MPEICTABICHUS] CHEKTPAIBHBIX XapaKTEPUCTHK H3IY4YEHUH HpHU NPOBEACHUU 0a30BBIX CTAaTHUCTHYECKHUX
BBIYUCIICHUH, B X0/€ KOTOPHIX OOBIYHO INPUHHMAIOTCS B PAcUeT TOJBKO MIOMEXU B COBMELICHHOM KaHale.
Opnako, s Oomee JerampHOrO pacdera (A KaXKIAOW CTaHIMHA) BO3MOXKHOCTEH COBMECTHOTO
HCTIONBb30BaHMS 4YacTOT NOTPeOyeTCs MOJEeNb CIEKTPAIbHBIX XapaKTEPUCTHK, COCTaBICHHAs TAKUM 00pa3oM,
9T00BI MOIJIO OBITH BBIYMCIICHO MOJABICHHE CHUTHaja Ui JIIOOOrO OTKIOHEHHUS 4acTOT HpPU 3aJaHHOM
pa3HoOCe YacTOT HECYLUX IOJIE3HOTO CUTHaJla/TIOMEXH.

O.M.1.M. IepeAaTYNKa BEIYUCISIETCS. UCXOISl U3 MOILHOCTH NEPEAaTInKa, HOTeph B Guaepe/MyIbTUILIEKCOPE
n kodpunueHTa yCWJIEHUS aHTEHHbl. B mNpuHOUIE MakCUMajlbHOE 3HAYEHHE J.M.U.M. JOJDKHO
COOTBETCTBOBaTh MAKCHUMAJIbHOMY KOI(G(HUIMEHTY YCWICHUS AaHTEHHBl, MHHUMAJIbHBIM MOTEPSIM B
¢bunepe/MyIbTHIUIEKCOPE ¥ MAaKCHMAaJIbHOW BBIXOJHOW MOIIHOCTH MEpeJaTduKa, YTO COOTBETCTBYET
HanOoJIbIIEMy NOTEHLMATY CO3AaHUs IOMEX IPYTUM CIyXk0aM; OJHAKO, €CIM MCCIEeI0BAaHUSI COBMECTHOTO
WCTIONB30BaHMUs YacTOT/COBMECTUMOCTH TPeOYyIOT CTAaTHCTUYECKOW OLEHKM OOBEAMHEHHBIX NaHHBIX O
OosbIoM KonmuecTBe Memammx cranuuil @C, mubo ecny NOTEHUUAIBHOE BOZHUKHOBEHHE IIOMEX MOKET
MPOMCXOOUTh CIIydalHbIM 00pa3oM B mpenenax OoJblIOW reorpaduyeckoil 30HBI, HEKOPPEKTHO
paccMaTpuBaTh aOCOJIIOTHO HAMXYJIIYI0 CHUTYalHio, a Oojiee MOIXOAAIIMM BapHaHTOM B JaHHOM CIIydae
SIBJISIETCS. MCIOJIb30BAaHUE JAMAla30Ha 3HAUYEHUH B CIydailHOM mNopsiike (WIM B COOTBETCTBUU C JPYTUM
MOJIXOASALIMM CTATUCTUYECKUM PacIipeesICHUEM.

I[J'IH MMPOBCACHUSA HO,I[pO6HBIX I/ICCJ'IGI[OBaHI/Iﬁ COBMCCTHOI'O HMCIIOJIB30BAHHA YaCTOT HeOGXO}lI/IMO 3HaHHUC
AuarpamMm HaIMpaBJICHHOCTU AHTCHH. HpI/I OTCYTCTBUHU HU3MCPCHHBIX JUAarpaMmm CJICAYCT HCIIOJIb30BATh
9TAJIOHHBIC IUarpaMMbl HAIIPABJICHHOCTH, IIPUBCACHHBIC B CJICAYIOIINX PeKOMeHI[aLII/IHXZ

- Pexomenmanus MCD-R F.699 — DranoHHble quarpaMMbl HAIIPaBIEHHOCTH aHTEHH (DUKCHPOBAHHBIX
0ecIpOBOHBIX CHCTEM JJISi MCIOJBb30BaHUS IMPH M3YYCHUH BOIPOCOB KOOPAWHAIMU M OLEHKH
nmomex B auana3one 4actoT oT 100 MI'ty no nmpumepno 70 I'T;

- Pexomenmammas MCDO-R F.1245 —  Maremarndeckass MOJellb  yCPEIHEHHOW  JUarpaMMbl
HAIpPAaBJICHHOCTH AaHTECHH JUJI pPAgUOpeNieHBIX CHUCTEM TMPSAMOM BHJIMMOCTH TOYKAa-TOYKA,
JUTSI U3YYCHUST BOINPOCOB KOOPJIWHAIMKM M OILEHKKM TOoMeX B juana3zone dvactor ot 1 ITim no
npumepHo 70 I'T';

- Pexomenmanms MCDO-R F.1336 — DtanoHHBIE IuarpaMMbl HAIMPaBICHHOCTH BCEHAINPaBJICHHBIX,
CEKTOPHBIX M PYTHX aHTEHH B CHCTEMaX CBS3H ITyHKTa CO MHOTMMHU ITyHKTaMH JJIs1 UCTIOIb30BaHUS
MpH W3YYEHHH BOMIPOCOB COBMECTHOTO WCIIOJIb30BaHUS dacToT B jguama3zoHe ot 11T
no ipubmu3uTensHo 70 [T,

2.2 CraTucTH4YecKoe pacnpe/ejieHne Mo TeppuTOPUH

B mponutom nuaun ®C NpUMEHAINCh B OCHOBHOM ISl CO3J@HHSI MHOTOKAHAJIBHBIX MHOTOIIPOJIETHBIX
MarucCTpaJbHbIX COEAUHEHUM, OPUEHTUPOBAHHBIX 110 U3BECTHBIM HAIIPABICHUSIM MEXI1Y KOMMYTAllUOHHBIMU
[IEHTPaMHU KPYITHBIX TOPOOB, WIIM COEIMHEHUH B YJAIEHHBIX 30HAX CEIbCKOM MeCTHOCTH. B 06omx cimydasx
B IIETSIX SKOHOMHH CETEBBIX PECYpCOB, KaK IPaBUIO, TPeOOBAIOCH, YTOOBI MPOTSHIKEHHOCTh KaXKJOTO
[poJieTa IPOEKTHPOBANACh MAKCUMAJIbHO BO3MOYKHOHM, € Y4YE€TOM CYIIECTBYIOIIEH TEXHOJOIMU s
OKMIAEMBIX YCJIOBHH PAacIpOCTpaHEHHUs. JTO MPHUBEIO K TOMY, 4TO B OompmuHCTBE JUHMNA PC mHpoKo
HCIIONIb30BAIACh MAKCHUMAIbHO BO3MOXHAsl BBIXOJHAsi MOLIHOCTb, CBS3aHHas C YBEIMYECHHEM pa3Mepa
AHTCHHBI.
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TakuM 00pa3oM, MakCUMallbHO BO3MOXHAs 3.M.M.M. TEepeAaTyhKa Ha MPAKTHKE COBMagana C 3.H.U.M.,
OKHIaeMOH TTPH MPOBEIEHUH UCCIIEOBAHNN COBMECTHOTO MCIIOIB30BaHMS 9acToT. Kpome TOro, MIOTHOCTH
craamnii ®C Ha TeppuTOopuMM ObUIA OTpaHWYEHA HECKOJBKHMH KPYMHBIMH CTaHIIUSMH DIIEKTPOCBS3H,
B KOTOPBIX CXOAMWIUCH BCE MATUCTPaIbHbIC TUHUU.

B Hacrosimee BpeMst ¢ MOSBICHUEM CETEH IMOABIKHOW CBA3H M MMOTPEOHOCTH B OECIIPOBOAHBIX COEAMHEHUSIX
JUIS TIepeadll JaHHBIX B CETSAX JIOCTyNa M3MEHHMJIOCH THUIUYHOE pPacIpeesieHue MPOTsHKEHHOCTH JIMHHHA
CBSI3U; Telepb 3TOT MOKa3aTeib OMPEACISeTCS B OCHOBHOM Pa3IUYHBIMH COOOPaXKCHUSMH, KacarlolMMUCS
30H TMOKPBITHS COTOBBIX CHCTEM (TO €CThb PACCTOSIHUEM MEXIy Oa30BBIMH CTaHIMUSMH, COCIHUHIEMBIMHU
¢ momormteio uHUN @PC), mwim reorpa@udIecKuM pacioioKeHHEM IIEHTPOB 0OpaOOTKHM AAHHBIX YACTHBIX
MIOJIb30BaTENIe OTHOCUTEIBHO ONIDKANTIIel TOYKH AOCTyIa OCHOBHOM CETH.

B HaceneHHBIX 30HaX 3TO MPUBOJUT K OOJbIICH TWIOTHOCTH ceTelt DC, A1 KOTOPBIX TPEOYHOTCS:

- 0oJiee KOPOTKHUE MPOJICTHI, PACTIONIOKEHHBIC CITyYaifHBIM 00pa30M IO BCEH TEPPUTOPHH;

- CYIIIECTBEHHO OTIMYAIOIIASICS MPOTHKCHHOCTD MIPOJICTOB B OJIHOM M TOM ke reorpaduyecKor 30He;
— TIIATENIbHAsI KOOPIUHALUS paOOThI CETH;

- UCIIOJIb30BaHNE COTJIACHO MPAaBHJIAM JIMICH3UPOBAHMS PA3IMYHBIX 3HAYCHHH 3.M.U.M. JUI KaKIOH
KOHKPETHOM JMHUM B UENAX MUHUMH3AIUH [OMEX M MaKCHMallbHO BO3MOYKHOTO TTOBBIIICHUS
3¢ EKTUBHOCTHU CIIEKTPA.

Brimeykasannsie cooOpakeHusl, IPUMEHUTENIBHO K HCCIIEIOBAHUSAM COBMECTHOTO HCIIOJIB30BAaHUS 4aCTOT,
MPUBOJAT K HEOOXOJMMOCTH "BEPOSITHOCTHO OPHUEHTHPOBAHHOTO" CIEHApHWs Pa3BEPTHIBAHUS CETH, MPH
KOTOPOM 3.M.M.M. DacIpelesseTcsi B COOTBETCTBHM C MPOTSKEHHOCTHIO JIMHUM B Tpejenax Iuana3oHa
3HAYEHUH, a HalpaBJICHUs JHMHUI ClydailHBIM 00pa3oM paclpelesioTcs 0 KaKoMy-TH0o yriiy a3umyTa
u OoJnee MIMPOKOMY AMANa30Hy YIJIOB MECTa.

Jlocturaemasi IPOTSDKEHHOCTh JIMHUM COKPAIASTCsI 10 MEPE YBEIMUYCHHs paboueii 4acTOThI B CBSI3H C TEM,
YTO YPOBHU BBIXOJHOW MOIIHOCTH HWMEIOT (PUKCHPOBAaHHOE 3HAUYCHHE COIJIACHO PETYJIATOPHBIM
TpeOOBaHUAM, YCTAaHOBJICHHBIM MECTHBIMU aJMHHHCTPANASMH, a4 TAKXKE B CBI3U C 0oJiee WHTCHCHBHBIM
0CJIa0JICHHEM C PACCTOSIHUEM TIPU PACIpOCTpaHeHUH. TakuM o0pa3oM, Jjisl KaXIOH IMOJIOCH 4YaCTOT BEPXHUH
mpeaeN 3.M.A.M. OTpaHHYeH MaKCUMyMOM, JOCTYIHBIM Ha PBIHKE, B TO BpeMs KaK HIDKHUN Tpenen Ha
MPAKTUKE OTPAHMYUBACTCS MUHHUMAIBHOW "SKOHOMHUYECKH IeINeco00pa3Hoil" MpOTSHKEHHOCTHIO JIMHUHM B
JaHHOH moJtoce yacToT. Ha camom niesie B OOJBIIMHCTBE JIMIIEH3UOHHBIX TTOJ0KEHUN MPETyCMOTPEHA IIaTa
3a JIMHHUIO, KOTOpasi CHIDKAETCS 10 Mepe YBEIMYECHHS padodel MOJOCHl YacTOT, W IMOIh30BATENb, TAKUM
o0pa3oM, MONyYaeT 3KOHOMHYECKWH CTHMYJI TPH MCIONB30BAHUM 0O0Jee BBICOKMX IIOJIOC YacTOT
(17t KOTOPBIX M 00OPYAOBaHUE JEIIEBIIE) ISl CO3/IaHus 0oJiee KOPOTKUX JIMHHMA CBSI3U, BMECTO TOTO YTOOBI
MIPOCTO YMEHBIIATh 3.M.U.M. B 00Jiee HU3KHUX I0JI0OCAX YaCTOT.

CrnenoBaTelibHO, B IMANa30HAX YPOBHEH BBIXOJHOW MOIIHOCTH W 3.W.M.M., IPUBEACHHBIX B Ta0yuiax 6—13,
MPEJCTaBJICH JOCTATOYHBIA JHANa30H 3HAYCHUH, KOTOPbIE MOXXHO HCIOJNB30BaTh B '"BEpOSTHOCTHHIX"
HCCIIEIOBAHUSX.

B To Bpems kak (QyHKOMS pacnpeaeseHHs TNPOTSHKEHHOCTH JIMHUM B KOHEYHOM CUETe CBs3aHa
c reorpaduuecKkuM pacrpeneNieHreM O0a30BbIX CTaHIUH IOJBIKHOW CBSI3M HMJIM MECTOHAXO0XKJICHUEM
obopynoBaHusl aOOHEHTa, CTATUCTHYECKOE pachpeelieHue 3.M.UM.M. HE MOXKET CUMUTAThCs '"TayCCOBBIM',
HO MOXET OBITh pacCYMTaHO JUIS KaXJOro KOHKpeTHoro ciy4das. B Tlpumaraemom nokymente 1
K Hactosmemy [IpunoxeHnio npuBeIeHbl TPUMEPHI TOI00HBIX PACUETOB.

Jl1a MOCTpoeHHsT TOYHON BEPOATHOCTHOW MOJENH, B TOW WM WHOW MOJEIN COBMECTHOTO HCIOIb30BAHHA
4acTOT JIMHUHM (DUKCUPOBAHHOW CIYKOBI JOJDKHBI PACTIPENENATHCS B Y3JIOBOM TOPSJKE CO CIyYallHBIM
pacmpenesneHreM 1o reorpadudeckoit 30He. [ TOPOACKHUX, MPUTOPOJHBIX M CEINbCKUX PAHOHOB JOJKEH
YUUTBIBATbCA BECOBOH KOA(GGHUIMEHT, NPUOTU3UTEIBHO ONPEACISIOMUN CpeHHE XapaKTEPHUCTUKU
ucnonszyemoit @C B nemsix 0oyee TOUHOTO pacipeesieHus Y3708 (PUKCUPOBAHHON CBSI3H.

BecoBoit ko3(pGUIMEHT 3aBUCHUT OT THIIA pPa3BepPTHIBAEMOW (DUKCUPOBAHHOW CIIYyKOBI, M JIOJDKEH
OTIpeneNAThCA Ul KaXKIOr0 KOHKPETHOro ciydas. PakTHUecKoe MPOLEHTHOE COOTHOILCHHE B JAaHHBIX
reorpaguyeckux 30HaX MOXeT OBITh pa3NWYHbIM JJIsI Pa3HbIX cTpaH. Hampumep, B omHOH cTpaHe
JUTSE TOPOJIa, IPUTropo/ia M CEeIbCKOM MECTHOCTH UCIIOJB3YIOTCs 3HaueHus 60%/30%/10%, COOTBETCTBEHHO.
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3 XapakTepuCTHKU MPUEMHHKA

3.1 IMapameTtpsl 06opyn0oBaHNS

OneHnka BIMSHMS [OMEX, CO3JaBaeMbIX JpyrumMu ciyxxO6amu pabore @DC, TpeOyer 3HaHHSA
9KCIUTyaTallMOHHBIX XapaKTEPUCTUK paavonpueMHuKa. s ncciempoBaHHs COBMECTHOIO MCIOJIb30BAaHUS
9acTOT Ba)KHOE 3HAUCHHE UMEIOT CIIEAYIOIIUE [TapaMeTphl:

— ko3 puLmeHT mryma;
- MIUPUHA TIOJIOCHI ITyMa;
- IUIOTHOCTH MOIITHOCTH TETIOBOTO IITyMa MPHUEMHHKA;

- MOIIHOCTh TpuHMMaeMoro curHama mii BER 1x 103 1x10°% 1x10% (mocnemyromas
KoppekIms omuook) (cM. [Ipumedanue 1);

— HOMHUHAJIbHBIA BXOIHON YPOBEHb IPUEMHHUKA.

I[IPUMEYAHMUE 1. — Kak npaBujo, B cucTeMax 0e3 KOAMPOBAHMSA YpOBEHb Hecylleil, cooTsercTByromuii 1 x 107
BER, npumepno Ha 4 ab Bbimte, uem ana 1 x 107 BER; pasHocTs ypoBHeil Hecymiei mexay Toukamu BER 1 x 1076
nlx 107 Takke npumepHo pasHa 4 ab. Jlns pagmoo0OpyNOBaHHS, B KOTOPOM HCIONB3YETCS yHPEXkIAoIas
xoppekuusi omubok (FEC), yposens Hecymei, coorsercTBytommii 1 x 10® BER, mpesbimaer Ha 1-2 15 ypoBeHb
s 1 x 107 BER; pa3HHLIA HECYIIUX MEXOy 1 x 10® u 1 x 101° taxxe cocrasnser ot 1 mo 2 ab. B CIEeYIOLINX
TabIMIaX MONIHOCTh MPHHMMAEMOTO CHTHANA paccMaTpuBaeTcs Tonbko mist 1 x 1075, mockosbky cOOTBETCTBYrONIHME
mapaMeTpel A Apyrux koddduimentoB BER Teopermdeckm MOryT OBITH TNOIYYEHBI W3 CXEMBI MOIYJISILMN
WJIN HA OCHOBE BIIMSHHSA KOPPEKIMU OIIHOOK.

YpOBHM TNPUHHMAEMOTO CUTHala M YPOBHHU TIOMEX MOTYT OBITh THPUBS3aHBI KO BXOIY MAJIOIIYMSIIETO
ycwmurens (MIY)/cmecurens mpueMHIKa, IO3TOMY OHH HE OyAyT 3aBUCETh OT KOX((HUIINEHTa YCUICHUS
NPUEMHON aHTEHHBI M TOTEPh B (uIepe/MyIbTHIDIEKCOpPE (€CIHM MPENNONOKHTh, YTO 3TH ITOKA3aTEIH
OJWHAKOBLI U IJId NI€peaaTuIrnKa 1 JJIs1 HpI/ICMHI/IKa).

Crmemyer Takke OTMETUTh, 4YTO /ISl JETAJIbHBIX (IO KaXIOW CTaHIMM) pPacuyeToB COBMECTHOTO
WCTIONB30BaHMS 4acTOT HeoOxoauma WHGOpMAIs O YaCTOTHOW H30HMPaTEeNbHOCTH Paaroo00pyIOBaHMSL.
Tunossie HUCCIICAOBAaHHA COBMECTHOI'O HCIIOJIB30BAaHHUA YaCTOT U COBMECTHMOCTH B OI[HOI7[ U TOHN XKe
BBIJIeHeHHOﬁ IMOJIOCE 4YaCTOT, KaK IPaBUJIO, BBIMIOJIHAOTCA B YCJIOBHAX HaIWYWAg IMOMEXU B COBMCUICHHOM
KaHaJie; CJIeI0BaTeIbHO, CUTHAJI IIyMa 00JIa/IaeT T0CTATOYHOH IUPUHOM TOJIOCHI.

TpeOyemble ypoBHH cHrHana Juis 3afdaHHbIX KoddduuuentoB BER MoryT OBITH BBIBEJICHBI Ha OCHOBE
pacueTHOro YpOBHsI TEIUIOBOTO MIyMa MNpHEMHUKa C Jo0aBieHHeM TpeOyeMOro OTHOLICHHWSI CHUrHaa
k TeruioBomy mymy (S/N) mis 3amansoro kosdduimenta BER. MupopMarys 10 TeOpeTHYECKOMY
U npakTudeckoMy 3HaueHusM S/N it Haubosee pacnpoOCTpaHEHHBIX (OPMATOB MOIYIISLMH IPHBEICHA
B Pexomenpanmu MCD-R F.1101.

3.2 JomycTuMblii ypoBeHb OMeEX

HeoOxoaumo ompenenuts MakCUMalbHbIE YPOBHH TIOMEX IS TPOIIEHTOB BPEMEHH, COOTBETCTBYIOUIUX KaK
JIOJICOBPEMEHHBIM, TaK M KpPaTKOBPEMEHHBIM nomexaM. [Ipu ompeneneHuM CyMMAapHOH JOJrOBPEMEHHOM
IIOMEXH, €CJIM MOI'YT BO3HUKATh IIOMEXH OJHOBPEMEHHO OT HECKOJIBKUX UCTOYHUKOB, TO CIEAYET OTMETUTD,
YTO KPUTEPUHU BO3ACHCTBUS EUHIYHON MMOMEXH OyIyT COOTBETCTBEHHO HIDKE. B cirydae KpaTKOBpEMEHHBIX
MTOMEX HCCIeAyeMbIi TIPOIIEHT BPEMEHHU OY/IET CBA3aH C MOKa3aTesIMHI KaueCTBa CHCTEMBI.

YPOBHU IONTOBPEMEHHBIX U KPAaTKOBPEMEHHBIX IOMEX, a TAKXKE COOTBETCTBYIOIIME IPOLEHTHI BPEMEHH,
JOJKHBl BBIYUCHATBCSA IO OTAEIBHOCTH ISl KAKAOINO THUIA CUCTEMBI B COOTBETCTBUU C IPUHLUIAMU,
ormcanHbIMU B pumnoxennn 1.

4 Tabanubl napaMeTpoB CHCTEMBbI

B Tabnumax 6-14 mokazaHel XapaKTEpHbIE 3HAYCHUS MapaMETPOB, KOTOPBIE CIEAYEeT WCIOIb30BaTh IpHU
MPOBEJICHUH HMCCJICIOBAaHUNA COBMECTHOI'O MCIIOJIb30BAHMS YaCTOT M COBMECTHMOCTH IS 1U(ppoBeix DBC,
HCIIOJTH3YyEMBIX B HACTOSIIIEE BPEMS B PA3IMUHBIX ITOJIOCAX YACTOT.
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B mwmpe cymectByeT MHOTO pa3HOOOpasHBIX (HampuMep, B 3aBUCUMOCTH OT DPa3HECCHUs KaHAJIOB U
¢dopmatoB mMomymsauuu) cuctem DBC, paborarommx B OONBIIMHCTBE IOJOC YacTOT; MX (PaKTHIECKOe
WCIIONB30BaHNE B KakoH-muO0 Treorpaduveckoil 30HE 3aBHUCHT OT PETHOHAIBHBIX W HAI[MOHAIBHBIX
pacnpezeneHuit © norpedHocTell. TakuM 00pa3oM, MPUBEICHHBIC CHUCTEMHBIC MapaMETphl HE SBISFOTCS
XapaKTEepHBIMH ISl KakoW-mubo nedcTByromeii cucremMbl @C, a IpeacTaBIsIOT cOO00H HEKOE yCpelHeHHe,
b0 OXHOAeMBIH JHamma3oH 3HAYEHWH, IOAXOMAMINX [UIS TIPOBENCHUS THIIOBBIX HCCIIEIOBAHUMA
COBMECTHOTO HCITOJIb30BaHUS YaCTOT/COBMECTUMOCTH.

B kaxmoli cTpoke TaOIWI] yYMTBHIBACTCSA ONPEACIICHHBIA IMapamerp (WM OXHUIACMBIH JUara3oH ero
3HAYeHW), KOTOPBIH OBUT OmpeAeNieH WU BBIYMCIEH B COOTBETCTBUW C MPUHIIUIIAMH, MPHUBEICHHBIMU B
CIIETYIOINX MTyHKTAaX.

4.1 Jlnana3zoH 4acToOT M COOTBETCTBYIOLIAasI eMy cipaBouHasi Pexomenaanuss MCI-R

PaccmarpuBaemblii  auama3oH — SABIAETCS  OPUOIM3UTENBbHBIM M, Kak IPaBWIO, OXBaTbIBACTCS
cooTBeTCTBYIOLIEH PexomeHnnanueil, B KOTOpol NpHBENEH IJIaH pPa3MELIEHHUs] YacTOT PaJUOCTBOJIOB;
(haKkTHUECKHE I'PaHULIBI TI0JIOC 3aBUCAT OT PErMOHAIBHBIX U HALMOHAIBHBIX pacupeaenenuil nia OC.

4.2 @DopMaT MOAYJIAIUH

JJist KaXKI0ro AMana3oHa 4acTOT J[Ba CTOJIOIA COOTBETCTBYIOT JIBYM THIIAaM NpuMeHeHHH. CuuTaercs, 4To B
MEepBOM CTOJOIIE TPEACTABICHBI OOJiee MPOCThIE CHUCTEMBI (HAmpuMmep, ¢ Oojiee y3KOH IMONOCOW YacToT
U MEHee CJI0XKHBIM ()OpPMaTOM MOJYJISAIMN), KOTOPBIE YacTO 00J1a1at0T 6oiee BHICOKOMN IIIOTHOCTBIO 3.M.U.M.
Bo BropoM cronlre, kak IpearonaraeTcs, MpeacTaBleHbl Oojiee CIOXKHBIE CHCTEMBl (Hampumep, ¢ Ooiee
MIMPOKOH TIOJIOCOM YacTOT U CIIOKHBIM (hOpMaTOM MOIYJISIINH), ST KOTOPBIX OOBIYHO TpeOyeTcsl BHICOKOE
Ka4eCTBO IT0 OMINOKaM, U KOTOPBIE CYUTAIOTCS OOJIee TyBCTBUTEIBHBIMH K BO3JCHCTBUIO TIOMEX.

HccnenoBanusi COBMECTHOI'O MCIIONIB30BAHUS YaCTOT, KaK MPAaBUIIO, HE 3aBUCST OT MOJIYJISALINH, MOCKOJIBKY
oHH Gasupyrorcs Ha mokazarensix I/N. dopmar MOIyISLUH, B IPUHIIUIE, MOXKET OKa3aThCs MOJE3HBIM MTPU
pacuere ypoBHeil curHana Rx (HoMuHanbHBIX, W 11 Koddduuuenta BER 1 x 10°), koropele moryt
WCTIONB30BaThCS AJIS OLICHKU KPaTKOBPEMEHHBIX TTOMEX.

CremyeT OTMETHTh, YTO B OOJIBIIMHCTBE CIIydyacB MPHU CBSA3U IyHKTA C HECKONbKUMHU TyHKTamu (PMP),
a TaKXKe W MPH CBA3M IyHKTa ¢ myHKToM (PP), paGora B pexume aganTUBHON MOAYJISALUH (TO €CTh KOTJa
MOIYJISIIMSA ~ M3MEHSETCS. B  COOTBETCTBHM C  YCJIOBHSIMHU  PacHpOCTPAaHEHHMS W/WIM  BIUSHHEM
BHYTPHCHUCTEMHBIX TOMEX), MOXKET OBITh WCIOJIb30BaHA, MPU HAIMYAW BO3MOXKHOCTEH, JUIsl YBEIUUYCHUS
JOCTYITHOHM NMPOU3BOIUTEIBHOCTH/IPOITYCKHOM CIOCOOHOCTH CUCTEMBI.

4.3 Pa3Hoc kaHAJI0B M IIMPHHA MOJIOCHI IyMa MPUEMHHUKA

JlanHple 0 pa3HOCe KaHAJIOB TPEOYIOTCS Uil TPOCTOTO pacyera IUIOTHOCTH BBIXOJHOW MOIMHOCTHA TX.
OpHako asi HEKOTOPBIX MOJIOC 4acToT Pexomenmamms MCD-R ykaspiBaer Ha pa3zHOOOpaszune 3HAYCHUN
pasHoca KaHAJIOB, MPUMEHEHHE KOTOPBHIX 3aBHUCHUT OT KOHKPETHOM CTPaHBI, CJICOBATENIBHO, IS pa3HOCA
KaHAJIOB 3a/1ae€TCs OMPENIEICHHOE KOJUYECTBO 3HaUeHNU. DaKkTUyecKas MIUPUHA MOJIO0CH ITyMa 3aBUCHT OT
KOHKPETHBIX YCJOBHUW pealn3aluy; TeM He MeHee /I HCCIeIOBaHWA COBMECTHOTO WCIIONBh30BaHUS
4aCcTOT/COBMECTUMOCTH HOMHUHAIILHOE 3HAYCHHE, KaK IIPABUIIO, CYUTACTCS PAaBHBIM IIMPUHE MOJIOCHI KaHaa.

4.4 JAunana3zon BbixoaHoii MomHocTH TX (1bBT)

[Ipu ucnonp30BaHUM KOOPAMHALMK YacTOT (AJ1s1 KaKAOH KOHKPETHOW JMHUM B cucteMax PP, mubo mexmy
COTaMH ¥ TepMHHAJIaMH B OJJHON W ToW ke cucteme PMP) mist ynpamieHus noMexaMu BHYTPH CITYXKOBI
(ot ®C k @PC) smuM. (U, ClIemOBaTEIbHO, BBIXOJHAs MOIIHOCTH 1X) (UKCHUpyeTcss Ha YpOBHE,
MO3BOJIIONIEM OOECIEUUTh JIMIIb MPEJOCTABICHUE YCIYIH JKEJIaeMOro KayecTBa M0 KOHKPETHOW JIMHHH,
00 B Tpenenax IUIOmanu s9eriku. Takum o0pa3om, MpeACTaBICHHBINA IUANa30H BBIXOAHOW MOIITHOCTH
MPEOCTaBIsAeT WHPOPMAIMIO HE TOJHKO O MAaKCHMallbHONH MOIIHOCTH, KOTOPYIO MOXET OO0ECIEeYHTh
cucTeMa, HO TaKke O (PaKTUUEeCKOM paclpe/ieleHUH ACHCTBYIOIIEH MOIIHOCTH Ha OOJNBILOH TEPPUTOPHUH.
B nony4eHHBIX 3HaYeHUAX YUTEeHBI HoTepu B puibTpe TX.
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4.5 JAuana3oH mIoTHOCTH BbIX0AHOI MomHocTH Tx (1BBT/MI'M)

[Ipu mpoBemeHWHM  WCCIENOBAaHWKA COBMECTHOTO  HCIONB30BAaHUS  YACTOT/COBMECTHUMOCTH  MOTYT
MMOTpeOOBATHCS 3HAUCHUS CIHEKTPAIBHON IUIOTHOCTH MOIMHOCTH. [IITOTHOCTH BBEIXOAHOW MOIMHOCTH TxX
MOXKET OBITh TOJydeHa IyTeM MacIITaOWpOBaHUS BBIXOJHOM MOIIHOCTH TX ¢ ydeToM KO3(QUIMeHTa
MOJIOCHI YacTOT JJIA JIMHWA CBS3M B PAacCMaTPUBAEMOM CETH: IUIOTHOCTh BBIXOJHOW MOIITHOCTH
Tx (nbB1/MI'11) = BeIXOAHAs MommHOCTH TX (1BBT) — 10 log (pa3noc kananos B MI'n).

4.6 Jnana3oH noreps B puaepe/myastumiexkcope (1b)

Jis GONBLIOro KOJMYECTBA Pa3HOOOPA3HBIX CHUCTEM, CYIIECTBYIOIIMX B MHPE, HMEIOTCS pa3IHyHbIe
METOAMKH (PU3HYECKOTO pa3BepThiBaHUS. CHCTEMBbl OOBIYHOTO THIA, NPUMCEHSIEMBbIE BHYTPH MOMELICHUH
(HampuMep, ¢ pamuovYacTOTHBIMM BXOAHBIMH KacKaJaMW B 3allMIIEHHBIX YCIOBHAX OKCIUTyaTalllu), H
MOJKJIIOYaeMble K YCTAHOBIGHHBIM Ha MauTaXx MWIM Ha KpbIIIax AaHTEHHaM C IIOMOIUbIO Quuepa,
NPEICTaBICHbl IJaBHBIM 00pa3oM B 1mojocax Oojiee HU3KMX YacTOT; CHCTEMBI, IIOJHOCTBIO
npeJHa3HadeHHbIEe AJISl WCIOJIb30BaHMs BHE IMOMEIICHWH (HampuMep, B BOJOHENPOHHUIIAEMOM KOpIIyce,
COBMEILICHHBIE C AHTEHHOM WM HaXOIIIUecs B HEMOCPEICTBEHHOW OJM30CTH OT Hee), MPEICTaBIICHBI
IJIaBHBIM 00pa3oM B Iojiocax 0osee BBICOKHMX YacTOT, HO MX NMPHMEHEHHE BO3pPAcTaeT M Ha Ooyiee HU3KHX
gacrorax. Takum o0Opa3om, HyneBble motepu (0 nb) B dumepe OTHOCATCS K YCTPOMCTBAM IOJHOCTBIO
Hapy>KHOTO MPUMEHEHHUsI, B TO BpeMsl Kak 0oJiee BEICOKHE YPOBHH MOTEPb, TOIBKO AJIS TOJIOC YACTOT HIDKE
18/23 I'T'11, BBIYHUCIAIOTCS HAa OCHOBE CpeIHEW JIMHBI (uaepa, COCTABISAONIEH npuMepHO 50 M THOKOTO
BonHOBozAa. CTpoka moTepb B (uuepe/MyIbTUIUIEKCOPE OTpaXkaeT MOTepH B Quaepe, a TakxKe IOTEpH,
00yCJIOBJICHHBIE MHOTOKAaHAJbHBIMA CHCTEMaMH YIUIOTHEHHWS, IPU HAIWYHM TAaKOBBIX (32 HCKIIOYCHHUEM
MOTEPh B KaHAJbHOM (PUIIBTPE, KOTOPHIE YUUTBHIBAIOTCS B BBIXOAHOM MoIIHOCTH TX miau B kKoadduuuenre
myMma Rx).

4.7 JAunana3on ko3¢p¢unreHTa ycuiaeHuss aHTeHHbI (1bu) (CBSI3p MyHKTAa ¢ MYHKTOM) WM THII
AHTEHHbl M AUANa30H Kod(pduuueHta ycuieHus (a1bu) (cBS3p HNYHKTa € HECKOJIbKHUMM
MYHKTAMH)

B cucremax PP aHTeHHBI MEHbIIEro pa3Mepa, Kak MPaBHJIO, COYCTAOTCS C HU3KUMHU JIMOO HYJIEBBIMH
nmorepsMu B ¢uuepe (HampuMmep, B CHCTeMaX, NMPUMEHAEMBIX IOJHOCTHIO BHE ITOMEIIEHHI); 3TalOHHBIC
JyarpaMMbl HampaBiieHHOCTH npuBeAeHbl B Pekomenganusax MCO-R F.699 u MCO-R F.1245. B cucremax
PMP tunuuHBIME BUJAMU aHTCHH SIBJSIIOTCS BCEHANpaBICHHAs, "BOJHOBOM KaHau', mapaloindecKas,
CEKTOpHAs; 3TAJIOHHBIE HAarpaMMBbI HAIPABICHHOCTH TIpuBeieHbl B Pexomennamu MCO-R F.1336.

Cne;[yeT MMPOSABJIATH 0006}7}0 OCTOPOXHOCTBH C YUCTOM TOT'O, UTO:

- NIpY TIPOBEJICHUH HCCIIeJI0BaHU HanboJiee MHTEHCHBHBIC TIOMEXH HE BCETJIa CO3/Ial0TCS aHTCHHOM C
HA00JBIIUM KOA(P(PUITUEHTOM yCHIIeHH. AHTEHHA ¢ HU3KUM KOX(QQPHUIIMEHTOM yCUJICHHS 00JagaeTt
0oJiee IMUPOKUM JYHIOM, U B HEKOTOPBIX CIy4asiXx 9TO HAHOCUT OOJBILINI Bpell, HE3aBUCHMO OT TOTO,
nojsepraercst au cinyx6a DC BO3IEHCTBUIO MOMEXH WM cama SBISETCS €€ WCTOYHUKOM.
Oto ompenenseTcs B KaXIOM OTAEIBHOM Cilydyae M JUIsl KaKIOro CIEHapus COBMECTHOTO
UCIIOJIb30BaHMS YaCTOT MCXOSI U3 3aJaHHOTO XapaKTEePHOTo JHana3oHa;

- JManazoH Kod(pQUIMEHTa YCUICHUS NPEACTABISIET BCIO COBOKYITHOCTh CETEH, MOCKOJIBbKY Ka)as
CEeTh XapaKTepU3yeTCsl Pa3In4YHbIM paclpeesieHneM 3HaueHnH K03 (HUIeHTa YCHIeHNUSI aHTEHHBI.
TumnoBoe 3HadeHUe, BEPOATHO, HAXOAUTCS B Ipelesax 3aJaHHOrO AMana3oHa, HO 3TO TaKXKe
3aBHCHUT OT PAa3JIUYHBIX HALIMOHAJIBHBIX OCOOCHHOCTE.

4.8 JAuana3on 3Havenuii 3.u.u.M. (1bBT)

Jnama3oH 3HAaYEHWH 3.M.M.M. 3aBHCHT OT YIOMSHYTBHIX BBINIC 3HAUYEHWU BBIXOAHOW MOIIHOCTH, TOTEPH B
¢dbunepe u ko3 PunreHTa YCUIICHUS aHTSHHBI CIEAYIONMM 00pa3oM: 3.1.U.M. = (BBIXOIHAsI MOITHOCTh TX) +
(ko3 dunmenT ycunenus anTeHHbl) — (motepu B (uaepe). OmHako (GakTHUECKUN AMANa30H 3HAYCHUN
J.M.M.M. HE MOXET PAaCCUUTHIBATHCS HAMPSMYI0 KaK CyMMa HaWOOJBIIETO0 W HAWMEHBIIETO 3HAYCHUH,
MTOCKOJIBKY JTOJKHBI YYUTHIBATHCSI CIEIYIOIINE COOOPaKEeHUS:
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— Ecnu 3aman nuama3oH moteps B Qunepe, To HysneBoe 3HaueHue (0 A1B) COOTBETCTBYET cCHCTEMaM,
MPUMEHSEMBIM TIOJTHOCTHIO BHE MOMEMICHHWH, IS KOTOPHIX OOBIYHO XapaKTepHa yMepeHHas
BBIXO/IHAsI MOIITHOCTb.

- Ecau ycTaHOBIIGHBI PErysITOpPHbIC OrPaHUYCHHUS, TO 3HAUCHUE 3.M.M.M. MOXKET HE OBITh PaBHBIM
MaKCHUMaJIbHOW MOIIHOCTH IUTIOC MaKCHMAJIbHBIA KOA()OUINECHT YCHICHHS MHHYC MHHHMAaJbHBIC
notepu B puaepe (B nenubenax).

- CucremMbl ¢ MEHee CIIOKHOW MOAYISIHEH MOTyT, B NpHHIMIE, 00JanaTh HU3KUMH IOTEPSMU
MOIIHOCTH HepefaTuuka M, CIeJ0BaTelbHO, 0ojee BBICOKOW MOIIHOCTBIO; OAHAKO pa3zpaboTka
CHCTEM, MPHUBSI3aHHAS K CpeHEMY OIO/KETy JIMHHHU, COTIACHO TPeOOBaHUSIM PBIHKA JAJISl TaHHOTO
NPUMEHEHUS, MPEINoNaraeT, 1Mo 3KOHOMHYECKAM COOOPaKEHHSM, HCIIOIb30BAHUE yMEPEHHOU
MoImmHOCTH. TeM He MeHee IpH MCIIOIb30BAaHNH B YCIOBHAX MEHBIIIETO Pa3HOCA KAHAIOB IUNIOTHOCTh
3.1.u.M. (1bBT/MI'11) MOXeT Bo3pacTu.

— Cucremsl ¢ Moxymsnueld Ooyiee BBICOKOTO TOpsiaKa TpeOyIoT 0oJiee BBHICOKHMX MOTEPh MOITHOCTH
nepefaTudka M, MOAKIIOYAsCh K IIMPOKONOJOCHBIM CHUCTEMaM C BBICOKOH MPOITyCKHOM
CIOCOOHOCTBIO, HCTIONB3YIOT MAaKCUMallbHYI0 OOMICOCTYIHYI0 MOIIHOCT. TeM He MeHee
TUIOTHOCTSH 3.1.M.M. (IBBT/MI'11) MOkeT He OBITh HaMBBICIICH Cpea cUCTeM, ncronb3yrommx OC.

- Jns 3agaHHOM ceTH HauWBBICIIAS BBIXOJHAs MOINHOCTH TX He 0053aTEIbHO COOTBETCTBYET
HauOoIbIIEMY KO(PPUIMEHTY YCUIEHUS aHTCHHBI.

3HadYeHHEe 3.M.1.M. IS Pas3InYHbIX HaHpaBJ’IeHI/Iﬁ aHTEHHBI MOXKET OBITH BBIUKCIIEHO C YUYE€TOM OJUarpaMmbl
HarpaBJICHHOCTU aHTCHHBIL.

4.9 Juana3oH miIoTHOCTH 3.1.u.M. (IBBT/MI'1)

[Ipu mpoBeneHNN HCCIEAOBaHUN COBMECTHOTO MCIIOB30BAHUS YaCTOT/COBMECTUMOCTH YacTO UCIIONB3YETCs
CIIEKTPAJIbHASL TUIOTHOCTH 3.M.U.M. E€ HECII0KHO BBIYMCIHTH ITyTEM MacIITaOWPOBAHUS C MCIIOIH30BAaHUEM
K03 QUIMEeHTa MIMPHUHBI TIOJIOCHl ISl JIMHUHA CBSI3M PAacCMaTPUBAEMOIl CETH: IUIOTHOCTH 3.M.H.M.
(nbB1/MTI'm) = 3.u.u.m. (1bBT) — 10 log (pa3Hoc kananoB B MI'm).

B HEKOTOPLIX ClIydasaX 3adacTCd TaKXKE PCKUM, KOTOpBIﬁ ABIACTCA CTATUCTHUYCCKUM IMapaMETpoOM IJIsd
HanboJee 4acTo BCTPCHAOIINXCA 3HAYCHUH.

4.10 TunuuHblii k03¢ PuuueHT mWyma npueMHuka (ab)

Koadduuuent myma npuemMHuka BkIO4YaeT norepu B ¢uiubTpe Rx. Ilpennomnaraemoe 3HadeHue SBISETCS
SKOHOMHMYECKH L€JIeCO00Pa3HO KOMIIEHCAUEH 1Sl TaHHOTO MPUMEHEHHUs (B OOJbIeH CTeNeH! 3aBUCsIIeH
oT TpeOyeMoro OrOIKeTa JIMHHUH, 3aJI0KEHHOTO TIPH pa3pad0TKe CUCTEMBI).

411 TUnUYHAA IOTHOCTH MOLHOCTH mymMa npueMHuka (1bB1/MI')

TunuuHas TUIOTHOCTh MOIIHOCTH IllyMa MPUEMHHKA MOXET OBITh TMOJY4Y€HAa W3 IUIOTHOCTH MOIIHOCTH
TEIJIOBOTO IIyMa U paccuuThiBaeTcs Kak: —144 nbBT/MI'1 + ko3dduinmenT mryma. AOGCONIOTHAS MOIIIHOCTb
nmymMa RX Moxer ObITh MONydYeHa MyTeM NpHOABJICHHS HOMHUHAIBHOTO KOA(G(GUIIMEHTa NIMPHHBI MOJOCHI
myma = 10 log (pasHoc xananos (8 MI'1)).

412 Hopmuposauubliii Bxoanoii yposenb Rx 1y BER 1 x 10-° (nBB1/MTI'i)

HopmupoBanHbIi BxoaHOU ypoBenb Rx s BER 107 3aBucur ot coorBerctByromero ornomenust S/N st
JeicTByroniero (QgopMara MOAYJNSAIUM M OT HIMPHHBI TONOCH kKaHana. OH MOXKeT ObITh TONMy4eH
13 TUIOTHOCTH MOIITHOCTH IIyMa MPUEMHHUKA TI0 clenyromneit opmye:

HopmupoBannsiii BxonHoi ypoBeHb Rx (nbB1/MI'm) = motHocts Mommuoctu myma Rx (abB1/MIm) +
SIN (aB).

dakTryeckuii BXOJHOW YypOBeHb RX MoxeT OBITh TONy4eH NyTeM MNpHOABICHUS HOMHHAIBHOTO
ko3 duumenra mupuHsl nojockl nryma = 10 log (pasHoc kananos B MI ).
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HNudopmartus o Teopetrueckom otHormeHuu S/N st psaa GopMaToB MOAYIISAINH, KaK ¢ KOJUPOBAHUEM, TaK
n 0e3 komupoBaHus, npuBeacHa B Pekomenmarmun MCO-R F.1101. IIpu manmnmaun wHGOPMAITAA O THIIOBOM
oxwugaeMoM 3HadeHud S/N, BKIIFOUYAONIEM BBIMIPHIII MPU KOJAUPOBAHHH, 3Ta HHOOPMAIHS OTPaKACTCs B
Ta0JIMIe, B MHBIX CIydasx TaOJUYHBIC 3HAYCHMs OepyTcsa W3 AaHHON PekoMeHmanuu, mpu 3TOM CUHTAETCH,
YTO B CYNICCTBYIONIMX CHCTeMaX (DaKTHUECKHIA BBIUTPHIII MPU KOJUPOBAHUN KOMIIEHCUPYET KaK MHHUMYM
MOTEPH, CBS3aHHBIC C BBEJCHUEM B DKCILTYATAIIUIO.

413 HomuHanbHas IJIOTHOCTH MOUTHOCTH 10JroBpeMenHoii nomexu (AbB1/MI')

[110THOCTH MOIIHOCTH IOJTOBPEMEHHOMN ITOMEXH, MPUBEACHHAs B Tabiumax 6—14 u tabaumax 16-19, paHa
Nrx + I/N. D10 3HaYeHHE JOIKHO CTaTh TOYKOM OTCYETA MPU PACCMOTPEHUM COBMECTHOTO MCIIOJIb30BaHHS
4acTOT WM COBMECTUMOCTH. HecMoTpsi Ha To, uTo 3HayeHue it Nrx HaXOAWTCS BO BTOPOH CTPOKE Haj
JaHHOHM 3aIHMChI0 B KaXIOM CTOJIOIE YKa3aHHBIX TaOJHIl, COOTBETCTBYyIomIee 3HadeHue |/N 3aBucuT OT
MIOJIOCHl YaCTOT M YCJIOBHM COBMECTHOTO HCIOJIB30BaHMA YacTOT WMJIM COBMECTHMOCTH, YKa3aHHBIX B
Tabnuie 5. B npouuioM B OONBIIMHCTBE CiTydaeB cymMMapHoe 3Hauenne B —10 nb npumensiocs ans ycnosuit
COBMECTHOTO HCIIOJIb30BaHUSI YaCTOT C OJHOW CIyx)00il Ha paBHOUN TMEPBHYHOW OCHOBE; OJHAKO IpPyTHE
3HAYEHUsS] TaKKe NPUMEHSUIMCh WM pa3pabaThIBAIUCh B MCCICAOBAHHUAX COBMECTHOI'O MCIIOIB30BAHUS
4aCTOT U COBMECTUMOCTH JJId PA3JIMYHBIX yCJ]OBI/Iﬁ IIOMEX.

3uauenne —6 IIB IMPUMCHSUIOCHE B HEKOTOPLIX ClIydadX COBMCECTHOI'O HMCIIOJb30BaHUA 4YaCTOT Ha paBHOI‘/'I
NEpBUYHOM OCHOBEe B mosocax uvactoT Hmwxke 3 1Tn. B pomonHenwe Kk 3TOMy, [anee MpUBEICHBI
PYKOBOISIIME yKa3aHMS 1O HCCICAOBAHUSIM COBMECTHOI'O MCIIOJIB30BAaHHUSI YaCTOT, BKJIIOYAIOIIMM Oonee
OJTHOH CITy>KObI Ha paBHOW NIEPBUYHON OCHOBE; B Tabnuile 4 MpUBEIEHBI HEKOTOPHIE PYKOBOISIINE YKa3aHUS
1o BeIOOpy 3HaueHuid I/N a7t MCHONb30BaHUS MIPU OMPEICICHUH COOTBETCTBYIOIICH IIOTHOCTH MOLIHOCTH
JOJTOBPEMEHHBIX TOMEX.

TABJINIIA 5

PykoBoasimue yka3aHusi o Bbioopy 3uauenuii /N 17151 101roBpeMeHHbIX IIOMeX

Yci10BUSA COBMECTHOTO
I/IN® JMana3oH 4acToT HCNOJIB30BAHUSA
yacrot/coBMecTumocTu®

KoMMeHTapHHu U COOTBETCTBYIOLIHE
Pexomenganuu MCI-R

Or 30 MI'g VYcnoBus COBMECTHOTO [IIupoko npumeHsemMoe 3HaueHHe
—6 15 10 31T HCTIOJIB30BaHUS YacToT, JUIsl CyMMapHO# IIoMeXu

KpPOM€ yIOMSHYTBIX CchUTKy Ha COOTBETCTBYIOMIHE PexoMenmaum

-10 1B Cobime 3 ITx B JIPYTUX MECTaxX TaHHOMU cM. B Tabmmme 1
TaOJIUIIBI

<615 Otr 30 MI'y Paznenenue nokasareneit MCO-R F.109f1

- qo0 3T (cm. paznen 2 [punoxenns |1 HacTosmeit

Pexomenmanun)

—6 nb wm —10 nb, B 3aBHCHMOCTH OT CUTYaIlH
MOXET NPUMEHSATHCS B TOM CJIydae, €CIM PUCK
OJTHOBPEMEHHOTO BO3HUKHOBEHUSI ITOMEX

OT CTAHIUH C IpyTUMH pacrpeeseHUsIMA

Ha paBHOH NEPBUYHON OCHOBE SIBIISETCS
HUYTOXHBIM. B HHBIX CITydyasix MOXeT
moTpebdoBaThCs OoJee KECTKUA KpUTEpHit

JUIsl y4eTa CyMMapHO# IOMEXH OT BCceX
MEIIAONINX CIyK0 Ha paBHOM MepBUYHON
ocHoBe (1o ecTh 3HaueHust —6 a1b nm —10 nb
JIOJDKHBI PaCCMaTpPUBATHCS KaK MaKCHUMaJIbHOE
cymmapHoe otHomeHue I/N ot Bcex cimyx0

Ha PaBHOH NEPBUYHON OCHOBE)

CoBMecTHOE
HCIIOJIb30BAHHE YaCTOT
¢ bosiee yeM OJHOM

<-10 ob Cspiie 3 I'T'1x CITy00i Ha paBHOM
NIEPBUYHOM OCHOBE
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TABJINIIA 5 (oxonuanue)

Yci10BHSA COBMECTHOIO
I/N®D JlnanasoH 4acToT HCIO0JIb30BAHMS
yacror/coBmMecTumoctu®

KoMMeHTapuHu U COOTBETCTBYIOLIHE
Pexkomenganuu MCI-R

ToJIBKO AJI1 OKOHEYHBIX YCTPOUCTB
¢ukcupoBanHoro paxuogoctymna (FWA),
MPUMEHSAEMBIX BHYTPH IIOMEIIEHHUH, COTJIACHO
MCD3-R SM.1757

CoBMecTHOE MCH-R F.1609
HCIOJIB30BAHUE YaCTOT

-13 nb 3-6ITn Cosmectumocts ¢ UWB

15 b 27-31 1T ¢ ®C, ucnons3yromeit
HAPS
—20 nb 3-85ITn Cosmectumocts ¢ UWB MCD-R SM.1757
20 1B Bee Hccnenopanus MCDO-R F.1094
COBMECTHMOCTH

@ D7u 3nauenns I/N NpUMEHSIOTCS K CyMMapHBIM TOMEXaM, CO3/aBa€MBIM pPabOTOM CIy’KObI, COBMECTHO
UCTIONIb3YIOIIEH YacTOTYy.

@ Jlns neneit HacTosmed PexoMeHAANMM MCCIENOBAHUSA COBMECTHMOCTH O3HAYAIOT HCCIEIOBAHMSA, MPOBOAUMEIE
mexay ObC u:
— CHCTEMaMH B Clyk0ax, IMEIOLIUX paclpe/eieHie Ha BTOPHYHOI OCHOBE B I10JIOCAX, KOTOPHIE paclpe/iesieHbI

(uKcHpOBaHHOH ciTy’k0e Ha MEpBUYHOI OCHOBE;

— CHCTEMaMHU B CIIyK0aX, IMEIOIIUX paclpe/ielieHUe B IPYTruX nosiocax (HampuMep, B COCEIHUX M0JI0Ccax);
— WMCTOYHUKAMH M3IYYECHHUH, OTIMYHBIX OT PaJHOCITyXO0.

414 JonosHuTeabHast HHPOPMAaL U (HOMHUHAJLHBIA BXOAHOH ypoBeHb RX)

HomunaneHbiii BXxomHoW ypoBeHb Rx (nbBT) He ynmommnaercss B Tabnumax B CBS3M C TeM, 4TO B
JNEHCTBYIONINX CETAX €ro 3HauY€HUE M3MEHSAETCS B IIMPOKOM auamnazoHe. OIHAKoO 3Ta BEIUYMHA MOXKET
noTpedoBaThCs JUISL OICHKH KpPAaTKOBPEMEHHBIX IMOoMeX. HoMWHaNbHBIN YpOBEHb NpHEMa 3aBHCHUT OT
TpedyeMoro OroJpkeTa KOHKPETHOH JIMHUM, KOTOPBI HEOOXOIUM JUIsl JIOCTHIKEHUSI 33JJaHHOTO KauecTBa 110
omuOkaM U roroBHocTu. Kpome Toro, mpu wucnonb3oBaHud ¢GyHKIuH ATPC HOMHMHANbHBIA YpOBEHb
IpUeMHHKa eie OoJblie CHKaeTcs Ha BennuuHy auanazoHa ATPC. O6bruHO npu ucnonb3zoBanun ATPC
HOMUHAIILHBIN ypOBEHb MPUEMHHKA JIOJKEH CHU3UTHCs npuMepHo Ha 10 nb. [Ipu HeoOxoauMocTu naHHBIE
0 HOMUHAJIBHBIX BXOJHBIX YPOBHSX RX TODKHBI OBITH NMpeoCTaBIeHbl HAIMOHAIBHBIMU aIMUHUCTPALIUSIMU,
KOTOPBIX HEMOCPEACTBEHHO KacaeTCsl MPOBOUMOE UCCIIEA0BAHUE.

B mobom ciyuae ajis HOpMaibHOTO (DYHKIIMOHUPOBAHUS JIMHUU CBsi3H, BKiouas ATPC, HOMHHAIbHBIN
BXOJIHOHM ypoBEeHb RX He JOIKeH ObITh HW)KE 3HAUEHHH, MpeBhIIAMNX mpuMepHo Ha 10-15 nb BxomHO#H
yposenb Rx mis BER = 1075,

JInst Kaxa0il monockl yactoT B Tabauuax 6-14 nBa ctosdia OTHOCATCS K PENpPEe3eHTATHBHBIM JAHHBIM
115 GoJIee MPOCTHIX U 0OJIee CIIOKHBIX CUCTEM, COOTBETCTBEHHO (CM. MyHKT 4.2 B [Ipunoxenun 2).



Pek. MC3-R F.758-7 25
TABJIAIIA 6
IMapameTps! cuctem 1 cucteM PP ®C B pacnipenesieHHBIX mosiocax yacTot Hixe 3 I'T'n
ITosoca yacror 1,700-2,100 2,290-
(Tt 0,4061-0,450 0,457-0,464 1,350-1,530 1.900-2.300 1,900-2,300 2.670
Ccruika Ha Pexomenpanmo MCDO-R F.1567 F.1242 F.382 F.1098 F.1243
Monymsioms | | 4-FSK, QPSK | ....... | | s s
Pa3Hoc kKaHATIOB M MIUPHUHA MOJOCH ITyMa 0,05; 0,1; 0,05; 0,1; 0,0125 0,25; 0,5; 0,25; 0,5; 29 0,05; 0,1, 0,05; 0,1; 0,25; 0,5; 0,25; 0,5;
npueMHEKa (MI 1) 0,15;0,2; 0,15;0,2; 1;2;35 1;2;35 0,15;0,2; 0,15;0,2; 1;2;35 1;2,35
0,25; 0,3; 0,25; 0,3; 0,25;0,3; 0,25;0,3;
0,5; 0,6; 0,5; 0,6; 0,5; 0,6; 0,5; 0,6;
0,75;1,1,75; | 0,75; 1; 1,75; 0,75; 1; 0,75; 1;
3,5 3,5 1,75; 3,5 1,75; 3,5
Juamna3oH BbIxoaHOU MomHocTH TX (1BBT) I[MPUME- [MPUME- 1-10 ITPUME- I[MTPUME- I[MTPUME- ITPUME- I[MPUME- | TTPUME- TITPUUME-
o YAHUE YAHUE YAHUE YAHUE YAHUE YAHUE YAHUE | YAHUE 1N YAHUE
JlnarnasoH IJIOTHOCTH BBIXOHOW MOITHOCTH 20-29
Tx (nBBT/MT11))
Jlnamna3oH noteps B Guaepe/MyIbTHILIEKCOpE 0-4
(nb)
Jlnana3oH 3HaueHNH KOdQHIeHTa 1117 o
(BOJTHOBOM
YCHJICHUS aHTeHHBI (Ob1)
KaHaJ1)
Jlnana3on 3HadeHuii 3.u.u.M. (1BBT) 14-20
Juana3oH mioTHOCTH 3.1.U.M. (1BBT/MI'1r) 33-39
TunuyHbi K03()GUIUEHT IyMa IPUeMHHKA 4
(b)
TunuyHas MIOTHOCTh MOLTHOCTH IIIyMa -1400
npuemHuKa (= Nrx) (1bB1/MI'1)
HopmupoBanHBIii BXOJHOH ypoBeHb Rx -121@
a1 BER 1 x 106 (aBB1/MTI'1)
HoMuHaNbHAS TUIOTHOCTH MOIIHOCTH Nrx + I/N Nrx + I/N -140+1/IN® Nrx + I/N Nrx + I/N Nrx + I/N Nrx + I/N Nrx + I/N Nrx + I/N Nrx + I/N
nonroBpeMeHHo momexu (nbBT/MI'm)

[TPUMEYAHUE. — 3ananHblii Habop mapaMeTpoB Ul ABYX JTAJOHHBIX CHCTEM B IENSX NMPOBEACHMS HCCIIEIOBAHUII COBMECTHOTO HCIIOJIB30BAHHS YaCTOT/COBMECTHMOCTH B HACTOSIIECE BpeMs
HEJIOCTYIIeH WM JOCTYIICH JIMIIb YaCTUYHO. B kauecTBe BpeMeHHON Mepbl MOXKHO HCIIONIb30BaTh apaMeTphl, IpuBeIeHHbIe B [Ipuioxenun 3 14 TeX ke M0JI0C YacToT.

(@) II70THOCTH MOLIHOCTH IyMa npueMHHUKa B KaHaine Oyzer paBaa —159 nbB1/12,5 k'
@  HopmupoaHHBIH ypoBeHb BXOAHOH MOIIHOCTH Ha mpuemHuke i BER = 1 x 107° 5 xanane 6yner pasen —140 n15B1/12,5 kI
©)  HomuHajibHas MIOTHOCTH MOIIHOCTH JOJIrOBPEMEHHOM MoMeXH B KaHane 6y et pasHa (-159 + I/N) nbB1/12,5 kI,



26

Pex. MC3-R F.758-7

TABJIVLIA 7

IMapameTtpsl cuctem s cucrtem PP @C B pacnpenesieHHbIX nosaocax yactor mexkay 3 u 7,2 [Ty

Moaoca uyacror (I'Tw) 3,600—4,200 3,700-4,200 4,400-5,000 5,925-6,425 6,425-7,125
Ccruika Ha Pexomenpanuo MCD-R F.635 F.382 F.1099 F.383 F.384
Moy suust 64-QAM | 512-QAM 64-QAM 256-QAM 16-QAM 256-QAM 64-QAM 128-QAM QPSK 64-QAM
Pa3HOC KaHAJIOB H IIMPHHA [OJIOCH! IITyMa 10; 30; 10; 30; 40; 9@ 10; 96 10; 139; | 8®);9®; 10; 13®; | 99; 10; 13®; | 5; 10; 20; 28; 5; 10; 20; 28; 5; 10; 20; 30; 5; 10; 20; 30;
npuemnuka (MI'i) 40; 60; 60; 80; 90 13®); 20; 20; 28; 29; 16,6®; 20; 28; 20; 28; 40; 29,65; 40; 60; 29,65; 40; 60; 40; 80 40; 80
80; 90 28; 29; 40; 40; 60; 80 33,21 40; 60; 80 60; 80 90 90
60; 80

Juana3on BeixoaHoit momnocta Tx (abBT) ITPUME- TTPUME- TTPUME- -5 -5...-10 -5 -8...2,0 -11...2 -13..4 -15...3
JluanasoH II0THOCTH BBIXOAHON MOIIHOCTH TX 1AHUE 1AHUE 1AHUE -19,5... -252..-145 |-195...-145 —24...-14,0 -25,7...-9,7 -26...—9 -31...-13,0
(aBBT/MI'm)® -14,5
Jlnama3on noreps B unepe/MyIbTHILIEKCOPE 3 0 3 2,5...56 1,1..3 12..28 0...6,3
(ub)
Jlnamna3on ko3 dHLIeHTa yCHICHNS aHTCHHBI 22,5 215...225 22,5 38,1...45,0 38,7...46,6 35,3...43,9 32,6...47,4
(nbm)
Jluama3on 3Havenuit 3.1.1.M. (1bBT) 14,5 11,5...145 14,5 20,6...37,5 25,7...459 27,1...42,2 15,8...48,8
Jluana3oH MIOTHOCTH 3.1.u.M. (IBBT/MI'm)® 0,0...5,0 -3,7...5,0 0,0...5,0 46..215 10,9...31,1 14,1...29,1 -0,2...32,7

(mona 14,3) (mona 26,9) (moma 21,7) (moma 8,2...

24,2)

TunmaHbI K03(QQUIHUEHT IIyMa IPUEMHIKA 6,5 6,5...7 6,5 5 4.0 5 45.5
(nb)
TunuvHas MIOTHOCTH MOLIHOCTH IIIyMa -137,5 -137,5...—137 -137,5 -139 —140 -139 —139,5...
npuemMuuka (= Nrx) (1BBT/MI 1) ~139
HopmupoBanmblii BXoaHO# ypoBeHs Rx mist BER -104,9 -117,0... —104,9 -112,5 -110,5 —125,5 —113...
1 % 107 (xbB1/MTI'1) -116,5 -112,5
HomuHanbHas MJI0THOCTh MOIIHOCTH Nrx + I/N Ngx + I/N Ngx + I/N -137,5+ IIN -137,5... -137,5+I/N —-139 + I/N —140 + I/N -139 + I/N -139,5...
NoNroBpeMeHHoi nomexu (BBT/MI )@ —137+ /N -139 + I/N

MMPUMEYAHME. — 3ananHblit Habop mapamMeTpoB Ul IBYX 3TAIOHHBIX CHCTEM B IEJSX MPOBEACHHS MCCIEIOBAaHUI COBMECTHOTO MCIOJIB30BAHHS YaCTOT/COBMECTUMOCTH B HACTOAIIEE BPEMs HEJOCTYINEH MIIH JOCTYIICH
JIMIIB YaCTUYHO. B KauecTBe BpeMEHHON Mepbl MOKHO HCIIOJIB30BaTh MapaMeTphl, IPUBEICHHBIE B [IpHiIokeHnu 3 I TeX JKe MoJI0C YacToT.

@ s pacdera 3HAYeHHi TUIOTHOCTH 3.M.H.M. Mepe/aTIHKa HEOOXOMMMO OTPENeTHTh PAa3HOC KAHANOB/MHMPHHY TMONOCH KaHana. B TIpHBETeHHBIX TabIHIAX HCTONB3YIOTCS ME(PHI pa3Hoca KaHANoB, 0603HAYEHHBIE
NOJyKUpHBIM mpupToM. [Ipy Hanuuny HanGosIee BEPOSTHOTO 3HAUCHUS (MOJBI) €ro ClieyeT NPHHIMATh B KAYeCTBE OPHEHTHPOBOYHOTO B 3aaHHOM JHaIia30He, M MOXKET NOTPeOOBaThCS JOIOJIHUTEIbHBIN aHAIN3

YYBCTBUTECJIBHOCTH B KAXKJIOM OTACIBHOM ClIydac AJIs1 OLEHKH IOTEHIIMaJ1a JTaHHOM IIOMEXH, 06yCHOBJ’leHHOFO HU3MEHEHUSMU B IIpEAeIax yKa3aHHOI'o Auara3oHa.

@ HomuHanbHas TJIOTHOCTh MOLIHOCTHM ONTOBPEMEHHBIX TIOMEX OMNpeeNseTcss Kak "IJIOTHOCTh MOLIHOCTH IIyma NpHeMHuKa + (Tpebyemoe 3nauenue I/N)", kak omucanmo B mynkrte 4.13 B ITpunoxkennu 2

(cMm. Taxoke myHKT 4.1 B Ipusnoxennn 1).

®  JlaHHOE 3HAUEHHE PA3HOCA KAHAIIOB HE YKA3aHO B CIIPABOYHOH PeKOMEHALMH.
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TABJIULIA 8
Mapametpsl cuctem aus cuctem PP @C B pacnpenesieHHBIX moocax yacToT mexay 7,1 m 14 I'T'n
Mosoca wacror (I'T') 7,110-7,900 7,725-8,500 10,5-10,68 10,7-11,7 12,75-13,25
Ccpuika Ha Pekomenganuio MCD-R F.385 F.386 F.747 F.387 F.497
Moaysimust 16-QAM 128-QAM 16-QAM 128-QAM QPSK 128-QAM 16-QAM 64-QAM | ....... QPSK  .......
128-QAM
Pa3Hoc KaHAIOB M LIMPUHA MOJIOCHI [IyMa 3,5;5; 7; 10; 3,5;5; 7; 10; 14, 1,25;25;5; 7; 1,25; 2,5; 5; 7; 10; 1,25; 2,5; 1,25; 2,5; 5; 10; 20; 40; 5; 10; 20; 40; 35,7, 35 7;
npuemMunka (MI ') 14; 20; 28; 20; 28; 30, 10; 11,662; 14; 11,662; 14; 20; 28; 35,7 35,7 60; 67; 80 60; 67; 80 14; 28 14; 28
301); 400 40©®; 60©®; 80©@ 20; 28; 29,65; 30; 29,65; 30; 40;
60©); 80® 40; 60©®; 80® 60©); 80®
JlnanazoH BeIX0AHON MotHOCTH TX -6,5...13 -6,5...13 -6,.5...13 -6,5...13 TIPUME- TIPUME- 3...50 0,0 TIPUME- | TTPUME-
(nbBT) YAHUE YAHUE YAHUE YAHUE
Jlnara3oH IJIOTHOCTH BBIXOHOM -25,5...3 -25,5...3 -25,5...3 -25,5...3 -148..-12,8 -16,0
momuocty Tx (xBB1/MI'm)®
Jlnama3oH noteps B 0...3,0 0...3,0 0...3,0 0...3,0 0..95 0...7,6
tdunepe/mynpruruiekcope (ab)
Jlnana3oH ko3(GHULHCHTa YCHICHUS 12...48,6 12...48,6 12...48,6 12...48,6 44...51 36...48,0
aHTeHHBI (1bu)
Jluama3on 3Ha4enuit 3.1.u.M. (1bBT) 55...55 55...55 5,5...55 5,5...55 33,1..51,2 13,3...43,0
JlvanasoH MIOTHOCTH 3.H.M.M. -13,5...45 -13,5...45 -13,5...45 -13,5...45 15,3...33,4 -2,7...27,0
(aBBT/MI'm)® (Moza 28,5) (moza 15,9)
Tunuassi Ko3QGuUIneHT nryma 2,5...6 2,5...6 2,5...6 2,5...8 5 5
npuemHuKa (1b)
TunuuHas MIOTHOCTh MOIIHOCTH IIIyMa —-141,5... —141,5... —141,5... —141,5...-136 -139 -139
npuemMHnka (= Nrx) (1BBT/MI 1) —138,0 —138,0 —-138,0
HopmupoBaHHbIi BXOJHOH ypoBeHb RX —121,0... —112,5... —121,0... -111,3...-106,5 —118,5 -112,5
s BER 1 x 108 (nBB1/MTI'1) -117,5 -115,0 -117,5
HoMmuHnanbHas MI0THOCTh MOIIIHOCTH —141,5... 138,0 + I/N —141,5... —141,5... Nrx + I/N Nrx + I/N -139 + I/N —-139 + I/N Ngx + I/N Ngx + I/N
NoNroBpeMenHoi nomexu (ABBT/MI )@ —-138.0 + I/N —-138,0 + I/N —136 + IIN

MMPUMEYAHME. — 3ananHblit HA0Op mapamMeTpoB JUIs IBYX 3TAIOHHBIX CHCTEM B IEJSX MPOBEACHHS MCCIEIOBAaHUI COBMECTHOI'O HMCIIOJIB30BAHUS YaCTOT/COBMECTHMOCTH B HACTOSIIEE BPEMS HEIOCTYIEH WM JIOCTYIICH
JIMIIB YaCTHYHO. B KauecTBe BpeMEHHON MEPhI MOJKHO MCIIOJIB30BaTh MapaMeTphl, IpuBeAeHHbIE B [Ipunoxennn 3 11s TeX e Mojoc 4acToT.

(6]

Jlnst pacdeTa 3Ha4YEHMH IIOTHOCTH 3.M.M.M. IIepefaTuuKa HEOOXOIUMO OIPENENUTh Pa3sHOC KaHAIOB/IIMPUHY IIOJIOCH KaHala. B IpuBeNeHHBIX TaOIMIAX HCIONB3YIOTCS HMUGPHI pa3HOca KaHAIOB, 0003HAYEHHBIC

MOy KHPHBIM l.l.lpl/lq)TOM. an/I HaJIM4YuK Haubosiee BEPOSITHOI'O 3HAYCHUA (MO}ILI) €ro cjeayeT NpuHUMaTh B Ka4€CTBE OPUCHTUPOBOYHOI'O B 3aTaHHOM JHAIla30HE, U MOXKET HOTpeGOBaTLCﬂ JIOTIOJTHUTEIILHBIA aHAJIN3
YYBCTBUTECJIBHOCTH B KQXKJIOM OTACIBHOM Cl1ydac I OLEHKU IIOTEHIIMaJ1a JTaHHOM IIOMEXH, 06yCHOBHCHHOTO HU3MEHCHUSAMU B IIpEAeiax yKa3aHHOI'o Auara3oHa.

@

®  JlaHHOE 3HAYEHME PA3HOCA KAHAIIOB HE YKA3aHO B CIIPABOYHOH PeKOMEHIALUH.

HomuHasnbHas IUIOTHOCT MOLIHOCTH JOJTOBPEMECHHBIX MOMEX ONpeAeisieTcs Kak 'IMIOTHOCTh MOIMHOCTH IIyma mpHemHuKka + (TpeOyemoe 3nauenue |I/N)", kak omucano B myHkrte 4.13 B Ipunoxxenun 2
(cMm. Taxoke myHKT 4.1 B Ipusnoxennu 1).
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TABJIULIA 9
IlapameTpsl cuctem s cucteM PP ®@C B pacnpeneneHHbIX moJjiocax yactot Mexxkay 14 u 34 I'T'n
IoJtoca wacror (I'T'w) 14,4-15,35 17,7-19,7 21,2-23,6 24,25-29,50 31,8-334

Ccpuika Ha Pexomennanuo MCD-R F.636 F.595 F.637 F.748 F.1520
Moy siuust FSK 128-QAM QPSK 64-QAM FSK 128-QAM 16-QAM® 128-QAM® QPSK 256-QAM
Pa3Hoc KaHAJIOB M LIMPUHA MOJIOCHI IIyMa 2,5;35; 7, 2,5;,35; 7, 1,25; 1,75; 2,5; 1,25; 1,75; 25,357, 25,357, | 25;35;7;14;28; 2,5;3,5; 7; 14, 3,5, 7; 14; 3,5, 7; 14;
npuemuuka (MI 1) 14; 28 14,28;40 | 35;5;7,7,5,10; | 25;35;5;7, | 14;259;28; 14, 28; 409; 56; 60); 112 28; 30; 404 ©), 28; 56© 28; 56©

13,75; 20; 27,5; | 7,5;10; 13,75; | 50; 56; 112 309); 50; 56; 604 ©); 112

30; 40; 50; 55; 20; 27,5; 30; 56; 112

60©; 110; 220 40; 50; 55;

609; 110; 220
Juana3on BeIxoaHoi# MomHoctH Tx (aBBT) 0 —-11...10 -37...-3,0 -10 -10 -13 -39...-19 -10 -29...-9 -29...-15
Jlnara3oH IJIOTHOCTH BBIXOHON MOIHOCTH —5,44 —25,5... —454... —26 —24,0 -27.8 -538... -24,8 =375... —43,5...
Tx (uBBT/MI'm)® —4,47 -19,0 -33,87 -17,5 -29,5
Jlnana3oH norepb 0...6,0 0...10,0 0,0...2 0..9,3 0...3 0,0 0,0 0...1,5 0...1,5
B (unepe/mynpTumniekcope (ab)
Jnama3on koddduieHTa yCuieHus 37 31,9...49,0 21,7...483 32...45 34,8 31,5 31,5...48 37,8...43 37,8...43
aHTeHHbl (1bn)
Jluama3on 3Havenuit 3.1.u.M. (1bBT) 31...37 10,9...55 -4.4..43 -1,1...33 21.,8... -75... 21,5...38 73... 73...
24,8 12,5 34,0 28,05

Jlnara3oH TUIOTHOCTH 3.H.1.M. 25,6...31,6 | —3,57...40,5 —13,1...27,3 -17,1...17 7,8...10,8 —223... 6,7...23,2 =1,1... =7.2...
(nBBT/MI')® (moma 16,2) (mona 8,0) -2,30 25,5 13,5
Tunuaesli K03QGUIMEHT NIyMa MPHEMHHNKA 8 5,0 5 11 6 8 6,5 6 6
TunwudHas IIOTHOCT MOLIHOCTH IITyMa -136 -139 -139 -133 —138 -136 -137,5 -138 -138
npuemHuKa (=Ngx) (zBBT/MI 1)
HopmupoBaHHbIi BXOAHOH ypoBeHb RX -106,5 -125,5 -112,5 -119,6 -108,5 -115,5 -108 -131,3 -107,3
s BER 1 x 10 (aBB1T/MI 1)
HoMuHasnbHas MI0THOCTh MOIHOCTH Ngx + I/N —136 + I/IN —139 +I/IN =139+ 1IN =133+ 1/N | -138+I/N =136 + I/IN -137,5+ 1IN —138 + I/IN —138 +IIN
JONrOBpeMeHHO# moMexu (1BBT/MI'm)®

IMPUMEYAHME. — 3anannblii Ha00p mapaMeTpoB IIsl ABYX 3TAJOHHBIX CHCTEM B IIEJISIX MPOBEJICHHS HCCIIEIOBaHNH COBMECTHOTO HCIIOJIB30BAHMS YaCTOT/COBMECTHMOCTH B HACTOSIIEE BPeMs HEJJOCTYIIEH MIIH JIOCTYTIEH
JIMIIb YaCTUYHO. B kauecTBe BpeMEHHOI Mepbl MOXKHO HCIIONB30BaTh apaMeTpPhl, IpUBEAeHHbIE B [IprnoxkeHnn 3 171 TeX ke M0JI0C YacToT.

(6]

@

(©)]
@)
®)
()
@

Jlnst pacdera 3HAUYEHUH IUIOTHOCTH 3.M.ML.M. IepefaTinKa HeOOXOAUMO ONpPEeAeNIHTh Pa3HOC KAHATIOB/IIMPUHY IOJNIOCH KaHala. B mpuBeneHHBIX TaOIMIAX HCIONB3YIOTCS HU(PHI pa3HOCAa KAaHAJIOB, 0003HAYECHHBIE
MOJIY:KUPHBIM pHdTOM. [Ipy Hammuuy HanboIee BEPOATHOTO 3HAUCHUS (MOMBI) €r0 CIeyeT NPUHUMATh B Ka9eCTBE OPHEHTHPOBOYHOTO B 3aJaHHOM JHANA30HE, H MOXKET IOTPeOOBaTHCSI JOMOTHUTEIBHBIA aHAIIH3
YyBCTBUTEIBHOCTH B KQXKJIOM OTJEIEHOM CIIydyae UL OLCHKH IOTEHINAIa JAHHO! TOMEXH, 00YyCIIOBICHHOTO H3MEHEHHSIMH B IIPE/eiax YKa3aHHOTO THara3oHa.

HoMuHanbHas IUIOTHOCTh MOIIHOCTH JIOJTOBPEMEHHBIX IIOMEX ONpEAeNseTcss Kak "IUIOTHOCTh MOIIHOCTH HIymMa IpueMHHKa + (TpeOyemoe 3Hauenue I/N)", kak ommcano B myHkTe 4.13 B IIpunoxenun 2
(cMm. Taxoke myHKT 4.1 B Ipusnoxennn 1).

JlaHHOe 3Ha4YeHne pa3HOoca KaHaJIoB He yKa3aHo B CIIpaBOuHON PexoMenmanuu.

B nanHOi# cucTeMe puMeHsieTcst ananTuBHas Moy sy Mexay QPSK u 16-QAM, a pu oObr4HEIX yenoBusx BeiOupaetcst 16-QAM. B stoii cucteme ucnonb3yercs monoca gactot 25,27-26,98 I'T'm.
B Paiione 2 3Ta cucTeMa HCIONB3yeTes B mosioce actot 25,25-27,3 I'Tn.

IlInpyHa MoJIo0Ckl YaCTOTHOTO OJIOKa.

OTH 3HAUCHUS IIOTHOCTH 3.M.M.M. TX IOTy4eHsl 3 pa3Hoca KaHana (mupuHb! nosnockl) 30 MI'n B mpenenax gactoTHOro 610xa 60 MI'm.
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TABJIAIIA 10
ITapameTpsl cuctem s cucteM PP @C B pacnipegesieHHBIX moJiocax 4acToT Mexxay 36 m 59 I'T'n
Hoaoca uacror 36,0-40,5 40,5-43,5 51,4-52,6 55,78-59,0
(ITw)
Ccruika Ha Pekomenpanuro MCD-R F.749 F.2005 F.1496 F.1497
Moy stiust QPSK 32-QAM QPSK 256-QAM | ... | FSK | .
Pa3Hoc kaHanoB U MHUPHUHA MOJIOCHI IIIyMa 2,5;3,5;7; 14; 28; 2,5;3,5;7;10; 7; 14; 28; 56; 7; 14, 28; 56; 3,5;7;14;28; | 3,5;7;14; 28; 3,5; 7; 10®): 14; 3,5;7; 14; 28;
npuemunka (MI'm) 56; 112; 140 14; 28; 30; 40; 112 112 56 56 201); 28; 301, 50; 56; 100
50; 56; 112; 140 40®); 50; 56; 100
Jnana3oH BeIxoaHOH MommHOcTH TX (1bBT) —60...—15 -37,5...-16.5 -10 =17 [TPUME- [TPUME- -20...3 ITPUME-
Jlana3oH IIIOTHOCTH BBIXOJZHOM —68,4...-23,4 —459... —24.,5 —34,5 HAHHE HAHHE -37,0...-7.0 HAHHE
momaoctu Tx (1BBT/MI'1)® -33,9
Juamna3on noTeps B 0 0 0..25 0..2,5 0...2,5
¢bunepe/mynpTuILIeKCOpe (1b)
Jlnana3oH ko3¢ GuUIMeHTa YCHICHUS 34...45 34...46 38...44 38...44 40,1...48,8
aHTCHHBI (1bu)
Jlnana3oH 3HaueHuH 3.1.4.M. (1bBT) -20,8...30 -1,7...29,5 25,5..34 18,5...27 17,6...51,8
JlnaraszoH MJIOTHOCTH 3.M.H.M. -29,2...21,5 —15,7...12,1 11...19,5 1,0..9,5 0,6...41,8
(zBBT/MI'm)®
Tunuysbi K03)UIUEHT HIyMa 8 7 7 7 7
npueMHHKa (1b)
Tunr4Has MIOTHOCTH MOIIHOCTH IIyMa -136 -137,7 -137 —137 -137
MPUEMHHKA
(=NRrx) (zBB1/MTI 1)
HopmupoBaHHbIii BXxoaHOH ypoBeHb Rx —122,5 —114,2 -123,5 —104,4 —123,6
nns BER 1 x 10-% (nBBT/MI'1)
HoMuHanbpHast IWIOTHOCTH MOIIHOCTH -136 + I/N —137,7 + IIN =137+ /N -137 + /N Nrx + I/N Nrx + I/N -137 + I/N Nrx + I/N
JI0ATOBpeMeHHO# moMexu (1BBT/MI'1)@

MMPUMEYAHUE. — 3anannsiii Habop mapaMeTpoB Ul ABYX ATAJOHHBIX CHCTEM B LEJISIX MPOBEAEHMS MCCIICIOBAHHII COBMECTHOTO HCIIOIB30BAHUS YacTOT/COBMECTHMOCTH B HACTOSIIEE BpeMs
HEJIOCTYIICH WJIM JOCTYIICH JIMIIb YaCTUYHO. B kauecTBe BpeMeHHOI Mepbl MOXKHO HCIIONIb30BaTh TapaMeTphl, IpHUBeieHHbIE B [IpuoxkeHnu 3 14 TexX ke MoJI0C YacToT.
@) Jing pacuera 3HaYEHMil MIOTHOCTH 3.M.M.M. TEpEAaTYMKa HEOOXOAMMO ONpPEAETUTh PA3HOC KAHAIOB/IIUPHHY TIONOCH KaHama. B TpuBeieHHBIX TabiMIAX MCHONb3YIOTCS HU(pPHI pasHoca
KaHaJIOB, 0003HaYCHHBIC MOJY:KUPHBIM mpHpTOM. [Ipy HamMuny Hanboee BEPOSITHOTO 3HAUSHUs (MOJIBI), €r0 CleoyeT MPUHUMATh B Ka4eCTBE OPUEHTHPOBOYHOIO B 33JaHHOM JHala3oHe, U
MOXET MOTPeOOBATHCS AOTOIHUTENBHBIM aHAIN3 YyBCTBHUTEILHOCTH B KaXKJOM OTAENHFHOM CIydae IJIs OLEHKH IMOTEHIMAla JAaHHOM IOMeXH, OOyCIOBICHHOTO M3MEHEHUSIMH B IIpelenax

YKa3aHHOI'O Auarra3oHa.

@ HomuHajibHas MIOTHOCTH MONIHOCTH JONTOBPEMEHHBIX MOMEX OMpejeNseTcs Kak "MIOTHOCTh MONIHOCTH IymMa MpueMHuka + (TpeOyemoe 3Hauenue I/N)", kak ommcano B mynkTe 4.13
B ITpunoxennn 2 (cM. Takxe myHKT 4.1 B [punoxkennn 1).

®) HaHHOG 3HA4YCHHUC pa3HOCA KaHAJIOB HE YKa3aHO B CHpaBO‘IHOfI Pexomenmamuu.
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TABJIULIA 11

IMapametpsl cuctem 1us1 cuctem PP @C B pacnipeesieHHBIX 0J10cax 4acToT Bbime 59 I'T'n

ITosoca yacror

59-64 64-66 71-76/81-86
(I'T)
Ccruika Ha Pekomenpmanuro MCD-R F.1497 F.1497 F.2006
Monynsiuust QPSK 64-QAM BPSK 64-QAM QPSK 64 QAM
Pa3HOC KaHAJIOB U [IMPHHA TTOJIOCHI ITyMa 50; 100 50; 100; 150; 250; 30; 50 50; 100; 150; 250; 500; 750; 1000; 500; 700; 1000
npuemHuKa (MI'm) 500®); 1250; 2500 250; 50019; 1250; 1500; 1750;
1250; 2500 2000; 2250
Jluana3oH BBIXOHOW MotnHOCTH TX (1BBT) -22...-20 -24 -15...-12 -24 -10 -20
Jlnamna3oH IIOTHOCTH BBIXOAHOW MOIIHOCTH TX -42...-40 -51 -29,8...-26,8 -51 -41 -47...-50
(sBBT/MTI')®
Juana3on noteps B Guaepe/mynpruiuiekcope (ab) 0..2,5 0..2,5 0..2,5 0..2,5 0 0
Juana3zon ko3 duImenTa yCUIeHUs] aHTSHHBI 38...48 38...48 48...50 38...48 54 44...50
(nbm)
Jlnana3on 3HadeHui 3.u.u.M. (1BBT) 13,5...28 11,5..24 30,5...38 11,5..24 44 24...30
Jlnana3oH IIOTHOCTH 3.M.H.M. (ILEBT/MFH)(D -6,5...8 -15,5...-3,0 15,8...23,3 -15,5...3,0 13 -6...3
Tunysbi K03 GUIUEHT myMa npueMHuka (1b) 8 8 9 8 10 8
TumgHas MWIOTHOCTH MOITHOCTH IIyMa -136 -136 -135 -136 -134 -136
MPHEMHHKA
(=NRrx) (zBB1/MTI 1)
HopmupoBanHsbIii BXOAHON ypoBeHb Rx -122,5 -109,5 -124,5 -109,5 -120,5 -94...-91
nns BER 1 x 10-% (nBBT/MTI'1)
HoMuHanbHas TIIOTHOCT MOIIHOCTH -136 + I/N -136 + I/N -135+ I/N -136 + IIN -134 + 1IN -136 + I/N
JONTOBpEMeHHOM moMexu (1bBT/MI'm)®@

@ I[.IISI pacuera 3HAYEHUHA IIOTHOCTH D.H.H.M. nepeaarinka HeO6X0ﬂI/IMO ONpeACIUTL Pa3HOC KaHa.IIOB/HII/IpI/IHy MOJIOCHl KaHana. B NPUBEACHHBIX TaGJ’II/IHaX HUCHOJIb3YIOTCA III/Iq;)pI:I pa3Hoca
KaHaJloB, 0003HaUYEHHEIE MOJYKHPHBIM IIIpPl(l)TOM. HpI/I HaIu4uK Hanbolee BEPOATHOT'O 3HAYCHUSA (MOI[I)I), €ro CJICAYCT NMPUHUMATL B Ka4€CTBE OPUCHTHPOBOYHOI'O B 3alaHHOM JHAIla30HE,
U MOXET HOTpGGOBaTbCﬂ ﬂOHOHHHTeﬂbeIﬁ AHAJIN3 YYBCTBUTCIBHOCTHU B KaXJAOM OTACJIBHOM Ciiyda€ IJid OLEHKH MOTEHIHaJIa JTaHHOU IMOMEXH, OGyCJ’[OBJ’[eHHOFO U3MCHCHUSMU B IMpeaciiax

YKa3aHHOI'O Auarra3oHa.

@ HomuHanbHAs MJIOTHOCTH MOIIHOCTH JIONTOBPEMEHHBLIX TOMEX OMNpeJeNAercss Kak "MIOTHOCTh MONIHOCTH IIymMa MpueMHHMKa + (TpeGyemoe 3Hauenue I/N)", kak ommcano B myHkTe 4.13
B ITpunosxennn 2 (cM. Takxe myHKT 4.1 B [punoxkenunn 1).

©)  JlanHoe 3HaYeHMe pa3HOCA KaHAJIOB HE YKa3aHO B CIIpaBouHOl PexoMeHmanuu.
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TABJIUIIA 12

IHapametpsl cuctem PMP ®C na yacrorax Hmxke 0,47 I'T'n
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ITosoca yacrort
(I'T'w)

0,457-0,464

Ccruika Ha Pexomenpamuo MCD-R

Monynsius LleHTpasibHBIC CTAHIMH OKOHEYHbIE CTAHIMU
4-FSK, QPSK 4-FSK, QPSK

Pa3HoC KaHATIOB U MIHMPUHA MOJOCH IITyMa 0,0125 0,0125

npuemHuKa (MI'1T)

MakcuMabHEINA THaITa30H BEIXOIHOM MOIMHOCTH TX 1-10 1-10

(nbBT)

MakcuManbHBIN JUana3oH IIOTHOCTH BBIXOIHOM 20-29 20-29

morrHocTH TX (nbBT/MT')(1)

MuHMMaNbHBINA AUana3oH NOTeph 1-3 14

B ¢uaepe/mynbTuiLiekcope (1b)

MaxkcuManbHBIN quamna3oH KodpGUIHEeHTa yCHICHUS 2-11 8-17

aHTeHHBI (nbw) (BceHampaBIICHHAS/CEKTOPHAS) (HampaBIICHHAS )

MakcuMaabHBIH JUama3oH 3HadYeHu# 3.1.1.M. (1bBT) 14-20 18-24

MakcuMabHEIA THAITa30H ITIOTHOCTH 3. M. 1. M. 33-39 37-43

(aBBT/MI'm)®

Koaddrmument myma npremuuka (ob) 4 4

TunuYHAs MIOTHOCTH MOIIHOCTH [IyMa IIPUEMHUKA —-140M —-1400

(= Nrx) (1BBT/MI'r)

HopMupoBaHHbIil BXOAHOH ypoBeHb Rx -121@ -121@

a1 BER =1 x 108 (qBBT/MTI'm)

HomuHanbHas MI0THOCTh MOIIHOCTH —140 + I/N® —140 + I/N®

nonrospeMeHHoi omexu (1BBT/MI'1)@

@) T10THOCTH MOIIHOCTH HIyMa MPUEMHHKA B KaHane OyjeT papHa —159 nbB1/12,5 kI,

@ HopmupoBaHHBIil ypoBeHb BXOJHOM MoIHOCTH Ha mpueMHuke 11 BER = 1 x 1076  kanane GyieT paBen

—140 nbB1/12,5 I'11.

©) HomuHanmpHas IIOTHOCTH MOITHOCTH JONTOBPEMEHHOM IIOMEXH B KaHajle OyIeT paBHa

(=159 + I/N) nbB1/12,5 xI'11.
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TABJIVIIA 13
IHapameTps! cuctem 1t cucteM PMP ®C B pacnipesieJieHHBIX N0J10¢aX YacTOT B mpoMexyTke ot 1,3 10 11 I'T'y
ITosoca yactor 1,35-2,69 1,35-2,69
(T'T) (momamnana3sounsl 1,35-2,5) (moiuana3ousl 2,5-2,69) 3,40-3.80 10,15-1068

Ccoinka Ha Pexomenparuo MCD-R F.701 F.701 F.1488 F.747, F.1568
dopmaT MOIY LUK Henrpaneueie | OkoHe4HbIE LlenTtpanbHbie OKOHEYHbIE LlenTpanbHbie OKoHeuHbIe LlenTtpanbHbie OkoHe4HbIe

CTaHIUH CTaHIUH CTaHIUH CTaHLUH CTaHLUH CTAHLUH CTaHLUH CTaHLUU

ot QPSK QPSK or QPSK QPSK 64-QAM 64-QAM
110 64-QAM® 710 64-QAM®
Pa3HOC KaHAJIOB ¥ IIUPUHA MTOJIOCHI LIIyMa Kpatno 0,5 Kparno 0,5 5:5,5; 6© 5:5,5: 6© 25M: 1,75:; 25@: 1,75: 1,75®); 2,5: 5: 28(*: 1,75®: 2 5: 5;
npuemnuka (MI') 3,5;...140 3,5;..140 304 28@: 304
Jlnana3on BeIxoHO#M MormiHOCTH TX (1BBT) TTPUME- TTPUME- 5...13 —6...0 5...13 —6...0 -3 -12
Jluara3oH IJIOTHOCTH BBIXOAHO#M MomHOCTH TX 1AHUE 1AHUE —2,78...6.01 -13,8...—6,99 —6,46...10,6 -17,5...-2,43 -5,43 -14,4
(zBBT/MI"m)®
Juana3on notepsb B huaepe/myiapturuiekcope (ab) 3 0 2 0 0.5 0
Ty aHTeHHBI ¥ AWaNa3oH Kod¢dunueHTa 13 13 10 8 15 18
yeusenus (nbu) (BCeHarpaBjIeHHAas ) (BceHarpaBieHHAs) (BceHarpaBIeHHAas) (BHyTpenHss)... | (90° MUKpOMOIOCKO- (maHenbHast)
... 16 (cexTopnast) ... 18 (cexropHas) 18 (mapy>xHas) Basi CEKTOPHAs)

Jlnana3oH 3HaveHuUH 3.1.1.M. (1BBT) 23...26 32 21...29 8...18 11,5 6
JuanasoH mIoTHOCTH 3.u.1.M. (IBBT/MI'm)® 15,2...19,0 24.2...25,0 9,54...26,5 -3,46...15,6 9,07 3,57
TunuaHeii K03bGUIHeHT nryma npuemunka (1b) 4 4 3 3 5 5
Tunu4yHas IJI0THOCTE MOLIHOCTH IIIyMa —-140 —-140 —141 —141 —-139 —-139
npuemHuKa (= Nrx) (abB1/MI'n)
HopmuposanHbIii BXOJHOH ypoBeHb Rx -126,5...-113,5 -126,5 —127,5...—114,5 -127,5 -112,.5 -112,5
qst BER 1 x 1076 (qBB1/MTI'1)
HomuHanbHas MIOTHOCTh MOLTHOCTH Ngx + I/N Ngx + I/N —140 + I/N —140 + I/N —141 + 1IN —141 + I/N —139 + I/N -139 + I/N
JIONTOBpeMeHHOM noMexu (IBBT/MI')@

TMTPUMEYAHME. — 3anansslii Hab0op mapaMeTpoB JUIsl ABYX 3TAJIOHHBIX CHCTEM B HENAX MPOBEJICHUS MCCIIEOBAaHUI COBMECTHOTO MCIOJIB30BAHMS YaCTOT/COBMECTUMOCTH B HACTOSIIEE BPeMsl HEIOCTYIICH WM JOCTYIICH

JMII YaCTUYHO. B kauecTBe BpeMEHHOH Mepbl MOKHO HUCIIONB30BAaTh apaMeTphl, IpUBeAeHHbIC B [IprnoxkeHHH 3 71 TeX XKe MOJI0C YacToT.

@ Jlng pacuera 3HaueHHil MIOTHOCTH 3.M.M.M. MEpENaTYMKa HEOOXOMMMO ONpEAENUTh PAa3sHOC KAHANOB/IIMPHHY MOJOCH KaHala. B NpuBejeHHBIX TabuIax MCIOIb3YIOTCS HMU(pPHI Pa3HOCA KaHANOB, 0003HAYCHHBIE
NOJYKHPHbIM pH¢TOM. [Ipy Hanuuny Hanboee BEpPOATHOTO 3HAUCHHS (MOJBI) €T0 CleAyeT IPHHUMATh B Ka4eCTBE OPHEHTHPOBOYHOTO B 3aJaHHOM JAHAINA30HE, U MOXKET MOTPeOOBATHCS NOMOMHUTENIBHBIN aHaIN3

YYBCTBUTEIBHOCTH B KAXKJIOM OTAEJIBHOM Cl1ydac Ul OLEHKHU ITOTECHIHaIa JTaHHOM IIOMEXH, 06yCJTOBJTCHHOF0 HU3MEHEHHUSAMU B IIpEAeIax yKa3aHHOI'oO Auara3oHa.

@  HomuHambHas TIIOTHOCTh MOIIHOCTH JIONTOBPEMEHHBIX TOMEX ONpEJENseTcss Kak "TUIOTHOCTh MOIIHOCTH IMyMmMa NpueMHuka + (TpeGyemoe 3mauenne I/N)", xak ommcano B mynkrte 4.13 B [lpunoskenun 2

(cm. Taroke yHKT 4.1 B [punoxenunn 1).

©  JlanHoe 3HaueHMe pa3HOCa KAHATOB HE YKa3aHO B CTIpaBodHOil PekomeHaimy.

@ IllupuHa MONOCK YaCTOTHOTO GJI0KA.

®  dopmar Moy IAIMH 0BBIIHO H3MEHAETCS JMHAMUYECKH B COOTBETCTBHUH C yXy/IIIEHHEM yCIIOBHIl PACTIPOCTPAHEHHS.

©® B Pexomengamuu MCD-R F.701 npusesen muuibs 6a3oseii natepsan 0,5 MI'n (11 KpaTHOE eMy IelIoe 3HaueHue). 3Hauenus 5; 5,5 u 6 MI'I npeoeHsl B KauecTBe Haubolee paclpoCTPaHEHHBIX PA3HOCOB KAaHATIOB

JUIA OTUX CUCTEM.

™ B Pexomenparmm MCD-R F.1488 npusesen mmmn 6azossrii matepsan 0,25 M (wiu kpaTHOe eMy Tienioe 3Hauenne). 3uauenns 1,75; 3,5... 14 MI'I peioskeHsl B KadecTBe HAMOOIEE PACTPOCTPAHEHHBIX PA3HOCOB

KaHaJIOB IJIs1 9TUX CUCTEM.
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TABJIUIIA 14

ITapameTps! cuctem 1is cucteM PMP @C B pacnipenesieHHbIX nosocax yactoT Boime 11 I'T'n
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IloJyoca yactor Monoca yacror
(FT'u) 17,70-19,70 21,20-23,60 24,25-29,50 31,8-334 (CT')

Ccpuika Ha Pexomenganuio MCD-R F.595 F.637 F.748 F.1520 F.749
Moaysimust Ilent- |Oxoneunsie| IlenT- | OKOHEuHBIE Craumust Lleutpansuast cranmus | OxoHeunsie cranmmu | leHt- OKOHeYHbIE Ilent- OKoOHeYHbIE

payibHas CTAaHUMU | pajbHas CTaHIMU C MHOT'OITYHKTOBOM ot QPSK ot QPSK paJibHas CTaHIMU pasibHas CTaHIUU

CTAHLWS CTAHIHS (peneTyaToii) aHTeHHO 10 16-QAM® -110 16-QAM® CTAHIHS CTaHLKS

60CM, nmeromieit
BBICOKHI KO PUIHESHT
ycuienus, or QPSK no
256-QAM®
Pa3HoC kaHanoB ¥ mMpyHa nojiockl | 2,5;5; 10; | 2,5;5; 10; | 3,5; 7; 14; | 3,5;7; 14; 40; 50; 56; 100; 112 3,5;7;14;28;309; | 35;7;14;28;30¥; | 35;7;14; | 3,5, 7;14; | 50¥;60® | 50¥; 60"
myma npuemuuka (MI'm) 20; 30; 40; | 20; 30; 40; 28 28 56; 112; 40¥; 60@ 56; 112; 40¥; 60@ | 28; 56, 28; 56;
50 50 112; 168 112; 168

Juanazon Beixoanoit momnoctd Tx | [IPUME- | [IPUME- | [IPUME- | TIPUME- -12..-5 -19 [-39...-19] I[MTPUME- I[MPUME- I[MPUME- I[MPUME-
(nbBT) YAHUE | YAHUE | YAHUE YAHUE YAHUE YAHUE YAHUE YAHUE
Jluarna3oH IIOTHOCTH BBIXOJHO —62...—28 —33,8®) —53,8...
momuocty Tx (xBB1/MI'm)® —33,8)
Jlnana3oH norepb 0.1 0 0
B (unepe/MynsTuILIeKcope (1b)
TwIr aHTEHHBI ¥ TAAIA30H 43 6,5 15
kod¢dunnenta ycuineHus (1bu) (HampaBiieHHAsT) (BceHampaBIIeHHA). ... (mockas)...35
Jluama3on 3Havenuit 3.1.1.M. (1bBT) 29...36,5 1bBT -12,5... -7,5...12,5
JlMarna3oH IIOTHOCTH 3.1.H.M. 17...18 -27,30) -22,3...-2,30
(aBBT/MI'm)®
TunuaHbI KO3DOUIHEHT TyMa 6 8 8
npuemMHuKa (nb)
TunuraHas IIOTHOCTh MOIITHOCTH -138 -136 -136
mryma npueManka (= NRX)
(nbB1/MI'M)
HopmupoBaHHBIH BXOAHOW YpOBEHb —130 -1225... -122,5...
Rx ans BER 1 x 107® (aBB1/MTI'n) —-115.,5 —-115,5
HomwuHansHas MIOTHOCTE Ngx + I/N Ngx + I/N Nrx + I/N Nrx + I/N —-138 + I/N —136 + I/N —136 + I/N Nrx + I/N Nrx + I/N Nrx + I/N Nrx + I/N
MOIL[HOCTH JJOJITOBPEMEHHON
nomexu (1BBT/MI )@

IMPUMEYAHME. — 3aiannslii Habop mapamMeTpoB JUIs IBYX 3TAJTOHHBIX CHCTEM B IENISX NPOBEICHHUS HCCIE0BAHNH COBMECTHOTO HCIIOIB30BAHUS YaCTOT/COBMECTUMOCTH B HACTOSAIIEE BPEMsI HEAOCTYIICH MM JIOCTYTICH
JIMIIB YaCTHYHO. B kadyecTBe BpeMEeHHOM Mephl MOKHO MCIONIB30BATh TapaMeTphl, IpuBeAeHHbIe B [Ipunoskennn 3 171 Tex ke MoJoC YacToT.

(€]

)IJ'IH pacuera 3HAYCHUH TUIOTHOCTH 3.H.H.M. nepeaaTymuka HeOﬁXO}I{I/IMO ONpeACIUTb Pa3sHOC KaHanos/mnptu MOJIOCHl KaHaa. B TIPUBEACHHBIX Ta6m/ruax HCHOJIB3YIOTCA HI/I(i)pLI pasHoca KaHaJOB, 0003HaYEHHbIE

noJIy:kUpHbIM WpHdToM. [Ipn Hanuaun Hauboee BEPOSTHOTO 3HAUCHHUS (MOMBI) €ro CllefyeT IPUHUMATh B Ka4eCTBE OPHEHTHPOBOYHOTO B 33JaHHOM JHAIa30HE, H MOXKET IIOTPeOOBAThCS JOIOIHUTEIBHBIN aHAIN3

4yBCTBUTEJIBHOCTH B K2)KIOM OTACIBHOM CJIydae s OLEHKU HOTCHIMAIA JAHHO ITOMEXH, 00y CJIOBJICHHOTO N3MEHEHUSIMU B IIPe/ieNax YKa3aHHOro Auara3oHa.
HoMuHanbHas MIOTHOCTh MOIIHOCTH JOJTOBPEMEHHBIX MOMEX OIpeJensieTcsi Kak "MJIOTHOCTh MOIIMHOCTH IIyMma mpHeMHHKa + (TpeOyemoe 3nauenme I/N)", xak ommcaHo B myHkte 4.13 B IlpunoskeHnu 2

@

(cm. Takke myHKT 4.1 B [prnoxennn 1).

[©)

@ llupuHA DOIOCH YACTOTHOTO GIOKA.

®)
()

ﬂaHHOe 3HA4YCHHUE pAa3HOCA KaHAJIOB HE YKa3aHO B cnpaBquoﬁ Pexomenarum.

OTH 3HAYCHUS TJIOTHOCTH MOIIHOCTH MepeaTyiKa WM 3.1.U.M. PACCUUTaHBI JUIsl pa3Hoca KaHaoB (LLIMPUHBI o10ck! yacTtoT) 30 MI' B 610ke yactoT mupusoi 60 MI'w.
DopMmaT MOIYIALNH 0OBIYHO U3MEHSETCS JMHAMUYECKU B COOTBETCTBUH C Xy IIICHHUEM YCIOBHIl PacpOCTPaHEHHUS.
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IIpunaraemslii 1oKymenT 1
K [Ipunoxenuro 2

IIpumepsblI HCCIeIOBAHUN CTATUCTHYECKOTO pacipeaeaeHust

3HaueHus], TPUBEACHHbIE B CICAYIONINX MPUMepax, IMOydeHbI IIyTeM aHalln3a HeKOTOphIX cereit PP B ceTsax
WH(PACTPYKTYPbl TOABM)KHOM CBSI3M, TPU ITOM CTaTHCTHYeCKHe (DYHKIIMM TPUBS3aHBI K CTATHCTHUKE
0a30BBIX CTaHIMK TIOJBM)KHOH CBSI3M Ha TEPPUTOPUU OJHON aIMUHHCTpAIMU. YKa3aHHBIE CETH
OIMCBHIBAIOTCA CIEAYIOMINM 00pa3oM:

- 1335 nunuii ¢ auanazoHomM npoTsukeHHocTr 16-0,4 kv B auanasone 11 [T,
- 1285 nunnii ¢ quanazonomM npotsbkeHHoctH 8,7-0,1 kM B nuanazone 15 [T,

- 1058 nunwuit ¢ quanazoHomM npoTsbkeHHoctd 5,1-0,1 kM B muanazone 18 [T,

[Mony4yeHHbIEe B pe3yibTaTe CTATUCTUYECKUE pACIpENeNieHUs 3.M.M.M. Ui OTHUX JIUHUNA TPEICTABICHBI
B Tabimue 15.

TABJIAIIA 15

Pa3nocth MEKAY TEOPETHICCKUM MAKCHUMYMOM M CTATUCTUYIECCKUM pa36p0c0M (l)aKTH‘leCKI/IX
3HAYEeHHH 3.M.U.M.; HA IPUMEPE TPEX CUCTEM OI[HOﬁ AJMUHUCTPAIlUH

Iosioca yacror 10,715-10,955 14,5-14,660 17,850-17,970
(I'Tu) 11,245-11,485 14,970-15,130 18,600-18,720

Teopetuueckuii Mmakcumym) 40,3 38,1 35
DakTUYECKUM MaKCUMAJIbHOE 3HAYCHUE 38,8 35,4 33
dakTHUeCKOE cpeqHee 3HaYeHHE (|L) 31,7 28,4 22,8
SCHT;;:;P?;IEZ; OTKJIOHEHHUE (haKTHIECKUX 3.2 3.2 43
Pa3zHOCTH MEXAy TEOPETHYECKUM U 15 2,7 2
(haKTHUECKUM MaKCHMAIbHBIMH 3HAYCHUSMHE
u+2c 38,1 34,8 31,4
Teoperuueckuii MakcumyMm (U + 20) 2,2 3,3 3,6
u+164c 37 33,7 29,9
Teoperuueckuii MakcumyMm (U + 1,646) 3,3 4.4 51

@) Teoperuueckuii MakcMMyM = BBIXOJHAs MOMIHOCTh TX (MakcuManbHas) — TOTepH B (uaepe/MyIbTHILIEKCOPE
(MuHEMaNBHBIE) + KOI(GUIMEHT YCHWJIEHHS aHTeHHbI (MaKCHUMaJbHBIN), 3TO 3Hau€HHE MOXXET M He OBITh
(haKTHUIECKUM MAaKCHMaJIbHBIM 3HAYEHHEM.

3HaueHUsT Pa3sHOCTH MEXIy TEOPeTHYECKMM M (AaKTHYECKHMM MAaKCUMAIbHBIMA VpPOBHSIMHU JIEKaT B
nuamnazone or 1,5 mo 2,7 nb. dakTudeckue NaHHBIC IMepeAaTdhka IS dTUX CHCTEM BKIIIOYAIOT Oolee
2000 Toyek maHHBIX. 3areMm, IMpeamnojiaras, 4Yro MAacCHB JaHHbBIX, coiepxamui Oonee 2000 Touek,
MOMYMHSIETCS HOPMAJIBFHOMY pPAaCIpeAesIeHHI0, MOXXHO BBIYUCIUTH 3HaueHWs 2o u 1,64 6. 3gece ¢ —
CTaHJApTHOE OTKJIOHEHHWE, a [L — cpenuee 3HadeHue. [lopsaka 95% Todek MaHHBIX HAXOASATCS B Mperernax
2 o ot cpeaHero 3HaueHus, U okono 90% — B mpenenax 1,64 G or cpenHero 3HaueHUs. YPOBEHb 3.U.M.M.
CHHKAETCS OT TEOPETHIECKOTO MaKCuMyMa ipuMepHO Ha 3 ab mis 95% touek u Ha 4 ab g 90%.

Cne):[yeT OTMCTHUTB, YTO HO):[O6HLII71 AHAJIN3 MOXCT MPUBCCTHU K HCCKOJIBKO PA3JIMYarOIIUMCA pe3yJibTaTaM B
3aBUCUMOCTHU OT CTATUCTUYCCKOI'O PACIIPCACIICHUA JaHHBIX.

TeM He MeHEE MOKHO IMOoKa3aTh, YTO Ha MPAKTHUKE CYINECTBYET HEKOTOpAA Pa3HOCTb MEKIAY TECOPETUUCCKUM
MaKCUMYMOM U MaKCHUMaJIbHbIMH 3HAYCHUSIMU (baKTI/IT-IeCKI/IX JaHHBIX.
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IIpuaoxenune 3
Jlpyrue KoHKpeTHbIe napamMeTpsbl cucteM @C

B nacrosmem llpunokeHnn Takke IPeNCTaBICHBI peajbHBIE CHUCTEMBI, Pa3BepHYTHIE Ha MPOTSHKCHHUU
OIPE/ICIICHHOTO BpeMeHH. HekoTophie 13 3TUX MapaMeTpOB MOTYT ObITh YCTapEBIIMMH, HO JIEJIO B TOM, YTO
OT aJMHUHHCTpAIM{ TOKa HE IMOCTYNAJI0 OOHOBJICHHBIX CBOJHBIX HAa0OPOB IMapaMeTpoOB; TEM HE MEHee
MpUBEICHHBIC ITapaMeTpPhl MOTYT BCE K€ HCIIONB30BaThCs, eciii B Tabnwmax [lpumoskeHus 2 OTCYTCTBYIOT
CIpaBOYHEIE JaHHBIE IO CHCTEMaM JIJIsl PACCMATPUBAEMBIX ITOJIOC YaCTOT.

Hacrosmee [Ipunoxenue co3nano Ha 6aze Otueta MCO-R F.2108. OO6HOBNEHEI cienyOIe TEPMHUHBL:

— Tepmunsr "Konmentpartop", "bazoBas cranmms'", "llenTpambHas cTaHmuA" CBEACHBI B CIUHBINA
tepmuH "LleHTpanpHas cTaHus".

— Tepmunsr "Y nanennas cranmust” ("Remote station", "Out station"), "OkoHedHas cTaHINA" CBEIECHBI
B euHBIN TepMuH "OKOHEUHAas CTaHIUA".

Jnst kaxmoro auana3oHa 4acToT B Tabnmmax 16-19 nBa cronmbma OTHOCATCS K perpe3eHTaTHBHBIM
3HAYEHUSIM TSI O0Jiee POCTHIX B 00Jiee CIOXKHBIX CHCTEM, COOTBETCTBEHHO (cM. myHKT 4.3 [Ipunoxenus 2).
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TABJIUIIA 16
IMapametps! cuctem 1 cucteM PP @C B pacnipegesieHHBIX mosiocax yacTot Hixe 3 I'T'n
IoJjoca yacToT 1,700-2,100

('T'n) 0,4061-0,450 1,350-1,530 1.900-2.300 1,900-2,300 2,290-2,670
Ccriika Ha Pekomenmarnmo MCD-R F.1567 F.1242 F.382 F.1098 F.1243
Mopyssiuust QPSK 32-QAM MSK QPSK 0-QPSK QPSK QPSK 256-QAM MSK
Pa3Hoc kaHaTIOB ¥ MIUPHUHA MOJOCH ITyMa 0,05; 0,1; 0,05; 0,1; 0,15; 0,25;0,5; 1; 0,25;0,5; 1; 29 29 1,75;2,55; 3,5, | 1,75;2,5;3,5; | 0,25;0,5; 1;
npueMHuKa (MI'11) 0,15; 0,2; 0,2; 0,25; 0,3; 2;35 2;35 7;10; 14 7;10; 14 1,75; 2; 2,5;

0,25;0,3;0,5; | 0,5;0,6;0,75; 1, 3,5;7,14
0,6;0,75; 1; 1,75; 3,5
1,75; 3,5

MakcHMalTbHBIN JHala30H BBIXOIHOM 7 0 7 0...7 7 3 -9...7 -1...2 5
momrHoctu Tx (nbBT)
MakcuManbHbBIN JUana3oH IIOTHOCTH 1,6...13 —2,4...7.0 40 -3,0...7 -7,6 -12 —14...-1,5 —6,4...-34 —6,5
BBIXOAHOM MomHOoCcTH TX (nBBT/MI u)(l)
MuHHMAaBHBIN JUAa30H I0TEPh 2 2 5 1..5 3 1 3...6 0...2 4
B ¢pumepe/MyabTuIieKcope (ab)
MakcuMalbHBIH Jrana3oH KodppuiIneHTa 25 25 16 16...33 33 31 28...30 33...38 25
YCHJICHHUS aHTeHHBI (nbu)
MakcuMalIbHBIH JHara3oH 3HaYeHU 30 23 20 20...39 40 34 14...30 32...40 26
3.1.u.M. (1bBT)
MakcuMalIbHBIH JHara3oH IIOTHOCTH 25...36 21...30 17 17...39 25 19 10...19 27...35 15
s.uM. (IBBT/MI'm)®W
KoaddummenT mryma npuemnnka (ab) 5 3,5 4 4...7 4 4 4...6 3.4 4
Tunr4Has MIOTHOCTH MOIIHOCTH IIyMa -139 —140,5 -140 —140...—137 -140 -140 —140...—138 —141...—140 -140
npuemHuKa (= Nrx) (1BBT/MI'm)
HopmupoBanuslit BxoaHOH ypoBeHb Rx —125.5 -117 -126,5 —126,5... -126,5 -126,5 —126,5... —1084... -126,5
a1 BER 1 x 108 (aBB1/MI'w) —123,5 —124,5 -107,4
HomuHanpHAs TUIOTHOCTH MOIITHOCTH —139 + I/N -140,5 + I/N —140 + I/N —140... —140 + I/N —140 + I/N —140... —141... —140 + I/N
JONTOBpEMeHHOM moMexu (1bBT/MI'm)®@ —137+ /N —138 + I/N —140 + I/N

@) Jins pacyera 3HAYEHMH TIOTHOCTH 3.M.U.M. TX HEOOXOJMMO ONPENETUTh PA3HOC/MMPHMHY TIOJIOCH KaHana. B mpuBeseHHBIX TabMIaX UCMOJBL3YIOTCS MUMPHI pasHOCa KaHana, 0603Ha4YeHHbIE
MOJIYKHPHBIM IIPUPTOM.

@ HomuHaibHAs MIOTHOCTH MOIIHOCTH JOJTOBPEMEHHOM MOMEXH OMpesenseTcs cieyomumM o6pasom: "TIOTHOCT, MOIHOCTH TyMa TIpHeMHMKa + (Tpebyemoe otHommenue I/N)”, kak onucano
B nyHkte 4.13 Tpunosxenus 2 (cM. taroke myHKT 4.1 B [Ipunoxennn 1).
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TABJIMIIA 17
IMapameTpsI cuctem 1is cuctem PP @C B pacnipeaesieHHBIX mosocax yacToT Mexay 3 u 12 I'T'y
Tloaoca uacror 3,600-4,200 3,700-4,200 10,5-10,68
(I'’'m)
Ccpuika Ha Pexomenpano MCO-R F.635 F.382 F.747
Mopymsuus 64-QAM 512-QAM QPSK QPSK® 128-TCM
Pa3Hoc KaHAJIOB U HIMPHHA MOJOCH myma npuemuuka (MI ') 10; 30; 40; 60; 10; 30; 40; 60; 28; 29 1,25;2,5;35;7 1,25;2,5;3,5; 7
80; 90 80; 90
MaxcuManbHbIM quana3oH BeIXo1HOH MomHocTH TX (1bBT) -1 7 0 -2 -3
MakcumanbHBIN IHAIla30H IJIOTHOCTH BRIXOJHOM MOITHOCTH TX —-16...—11 -9,0 -15 =10 -7,0
(nBBT/MTI'm)®
MuHUManbHbIH Uana3oH noreps B Gpuaepe/mynprumiekcope (1b) 0 3 3 0 0
MakcumaibHbI{ TUana3oH Ko UIMEeHTa yCUlleHNsl aHTeHHBI (1bu) 42 40 37 49 51
MakcuManbHBIH JUaa3oH 3HadYeHuH 3.1.1.M. (1BBT) 41 44 38 47 48
MakcuMasibHbIi IMana3oH MIOTHOCTH 3.1.1.M. (1BBT/MI')™ 26...31 28 23 39 44
Koaddunuenr mwyma npuemunka (ab) 3 2 4 3 4
Tunnanaas IWIOTHOCTH MOIIHOCTH Iryma fiprueMHuKa (=Nrx) (1BBT/MI 1) —141 —142 —140 —141 —140
HopmupoBaHnHbIii BXoHo#H yposenb Rx juist BER 1 x 1076 (1BB1/MTI'nn) —114,5 —106,5 —126,5 -127,5 -116,4
HomwuHaNBEHAS MIIOTHOCTH MOITHOCTH TOJITOBPEMEHHOM TOMEXHU —141 + I/N —142 + I/N —140 + I/N —141 + I/N —140 + I/N
(nBBT/MTI'mp)®

@ Jlns pacyera 3HAYEHUi TIOTHOCTH 3.1.1.M. TX HEOOXOMMO ONpPEETUTh PA3HOC/IIMPUHY MOJIOCH KaHasa. B mpuBeIeHHBIX TabIMIaX HCTIOJIB3YIOTCS U(PHI Pa3HOCa KaHaa,

0003HAYCHHBIE MOJYKMPHBIM IIPHPTOM.

@ HoMuHaNbHAS IIOTHOCTH MOITHOCTH JOJITOBPEMEHHOH IIOMEXH ONpeeNseTcs claeayomuM oopasoM: "TINOTHOCTS MONTHOCTH ITyMa NpHUEMHHKA + (TpebyeMoe OTHOIICHHE
I/N)", kak onucano B myHkTe 4.13 Tlpunoxenns 2 (cM. Takke myHKT 4.1 B [Ipunoxennn 1).

®) OmuceiBaroTCs ABA BUAA monysimun (QPSK u 4-FSK) u BeiOpana moaysiius QPSK.
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TABJIAIIA 18%)

[Mapametpsl cuctem 11 cucteM PP @C B pacnipenesieHHBbIX mos0cax yacToT Boime 12 I'T'y

Ilosioca yacroT

(Tt 12,75-13,25 51,4-52,6
Ccpuika Ha Pexomennamuro MCO-R F.497 F.1496
Moynsmus QPSK 4-FSK 32-QAM
Pa3HoC KaHAJIOB M HMIMPHHA TOJIOCH IityMa mpueMHuka (MI'1r) 3,5;7;14; 28 3,5;7; 14; 28; 56 3,5;7; 14; 28; 56
MakcrMaabHBIH JUana3oH BEIXOAHOH MonTHOCTH TX (nbBT) 10 -20 -20
MaxkcuMalIbHBIN JUana3oH INIOTHOCTH BBIXOAHOM MOIIHOCTU TX (z[EBT/MFu)(l) —4,5...4.6 —34...-25 =31
MuHUMaNBHBIN TUana3oH MoTephb B Guaepe/MyabTuiLiekcope (1b) 0 0 0
MaxkcuManbHBIH quama3oH Kod(pGUIHeHTa yCHICHNS aHTCHHBI (1bn) 49 50 50
MakcrMaabHBIA AUaNa3oH 3HaYeHuH 3.1.1.M. (1BBT) 45 30 30
MakcuMaibHbI Mana3oH MIOTHOCTH 3.1.u.M. (1BBT/MTI'm)® 31...40 16...25 19
Koaddrmument mryma npuemuuka (ob) 10 11 7
Tunu4yHas IIOTHOCTH MOMIHOCTH IiryMa mipueMHUKa (= Nrx) (1BB1/MI ') -134 —133 -137
HopmuposaHnHbIil BXoaHo# yposeHs Rx juist BER 1 x 1078 (1BB1/MTI'n) —120,5 -109,9 —113,5
HomuHansHas MIOTHOCTH MOITHOCTH TOJITOBPEMEHHOM TOMEXH (nBBT/MI')® —134 + I/N —133 +I/N —137 +I/IN

@) Jns pacuera 3HaYEHMIT MIOTHOCTH 3.M.1.M. TX HEOOXOAUMO ONpPEAETHTh PA3HOC/IUPUHY HOJOCH! KaHajla. B MpuBeIeHHBIX TabIMIaX UCHOIB3YIOTCA U(PBI pasHOCa KaHaa,

0003HauCHHBIC NMOJYKMPHBIM HIPU(TOM.

@ HomuHanbHas MIOTHOCTh MOIIHOCTH JOJTOBPEMEHHON MOMEXH OMpejeNseTcs cieayromumM o6pasom: "[II0THOCT MOIIHOCTH IIyMa NpUEMHHKA + (TpeGyeMoe OTHOIIEHUE
I/N)", kak orrcano B myHKTe 4.13 Tlpunoxenns 2 (cMm. Takxke myHKT 4.1 B [Ipunoxennn 1).
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TABJIMLIA 190
IMapameTpbl cucTeM 1J1s1 JTUHUI cBsizu PMP ®C
B pacnpeejieHHBIX Moyocax yacToT Hixke 11 I'T'
IMonoca yactor 1,35-2,69
(I'Tu) (cy6moJioca 1,35-2,5)

Ccouika Ha Pexomenmanmro MCO-R F.701
dopmar MogysHu IlenTpansHble OxoHEUHbIE

CTaHIMN CTaHINN

QPSK®) QPSK®)
Pa3HOC KaHAJIOB ¥ IMIMPKMHA TOIOCH ITyMa npueManka (MI'1) 2:35@ 2:35®
MakcumasbHBIN 11ana3oH BeIX0MHOI MomHocTH TX (1bBT) 0...7 0...7
MaxkcumanabHBIA THaa30H IIOTHOCTH BRIXOAHOM MOIITHOCTH TX -3,0...1,6 -3,0...1,6
(sBBT/MTI'm)®
MuHHMAaNBHBINA AWAana3oH NOTeph B pumepe/MynsTHILiekcope (ab) 0...4,4 0...4
MaxkcuManbHBIH quamna3oH Ko3pUIHeHTa yCUICHNS aHTSHHBI 13 (BcenampasieHHast/ 17,5 (BonHOBOM
(nbn) CEKTOpHAs)... KaHAJ/pyIopHasi)...

17 (BcenanpasnenHast/ | 27 (mapabomuaeckas/
CEKITMOHHAsT) pyTopHasi)

MakcuMaabHBINA JUaa3oH 3HaYeHuH 3.1.1.M. (1BBT) 6...24 16...34
MakcHUManbHbIH JUANa30H MIOTHOCTH 3.1.1.M. (1BBT/MI'm)® 3,0...19 13...29
Koadpunuent myma npuemnuka (1b) 3,5...4 35..4
TunuyHas NI0THOCT MOIHOCTH IIyMa IPUEMHHKA —140,5...—140 —140,5...-140
(=Nrx) (zBBT/MTI'n1)
HopMupoBaHHEIii BxoHON ypoBeHb Rx qis BER 1 x 1078 —127...-126,5 —127...-126,5
(nbB1/MI')
HomuHabHas MIOTHOCTh MOIIHOCTH TOJTOBPEMEHHOM MOMEXH —140,5...—140 + I/N —140,5...—140 + I/N
(aBBT/MI')®

@ Jlns pacyeta 3HAYEHMH IUIOTHOCTH 3.M.M.M. TX HEOOXOIMMO ONpENETUTh Pa3sHOC/IIMPUHY TOJIOCHI KaHala.
B npuBeieHHBIX Ta0JINIAX UCTIONB3YIOTCS (Pl pa3HOca KaHaja, 0003HaYeHHbIC MOJYKUPHBIM IIPUGTOM.

@ HomuHanbHas MUIOTHOCTh MOIIHOCTH JIOJITOBPEMEHHOW TOMEXH OINPEAENSETCS CIEAYIONMM  00pazoM:
"TLIOTHOCTh MOIMHOCTH mryMa mpueMmHuka + (TpeGyemoe otaomienue |/N)", kak ommcano B myHkte 4.13

IMpunoxennst 2 (cMm. Takxke myHKT 4.1 B [lpunoxennu 1).

®  Vmerorcs cuctemsl, ucronbsyromue moayisimuio O-QPSK m QPSK B jaHHO# monoce yacToT, W BhIOpaHa
cucrema QPSK, Tak xak oHa 067a1aeT BCeMH MOAXOSIIUMY TapaMeTpamMHu.

® B Pexomenganuu MCD-R F.701 npuBener nmums 6a3oBelii mHTepBan 0,5 MI'm (MIM KpaTHOE €My IIeloe
3HaueHue). 3HaueHus 2 u 3,5 Ml mpennokeHsl B KauecTBe Hambosiee pacmpocTpaHEHHBIX PA3HOCOB KaHala

JJIA OTUX CUCTCM.
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