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IIpeaucnosue
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PEKOMEHJIALIUSI MCD-R F.758-8

IIapameTpsl cucTeMBbl M NIPUHIMIIBI Pa3pa00TKH KPUTEPHEB
COBMECTHOI'0 MCII0JIb30BAHMUSA YACTOT WJIM COBMECTHMOCTH HHM(PPOBBIX CHCTEM
(puxcupoBanHoi 0ecIPOBOIHOM CBA3HM (PMKCHPOBAHHOM CJIYKOBbI
U CHCTEM JPYIHX CJIYy:K0 M IPYruX HCTOYHUKOB IOMeX

(Bommpoc MCD-R 252/5)
(1992-1997-2000-2003-2005-2012-2015-2019-2025)

Cdepa npumenenust

B Hactosieit PexoMeHnanuy u3I10KeHbl TPUHIUTIBI Pa3pabOTKH KPUTEPHEB COBMECTHOTO HCIOIB30BAHUS
4acTOT JJIsl HU(PPOBBIX CHCTEM B PMKCHPOBAHHOM CITy0e. B 0CHOBHOM MpHBeIeHb COOOpaKEHHUS O CIIOCO0ax
HaJJIeKalero TUIaHUPOBAHUS YXYIIIEHUS TOKa3aTeneld KayecTBa M TOTOBHOCTH, BBI3BIBAEMBIX BIMSHHEM
MOMeX, B paMKaxX JOMYyCTHMBIX Ioka3areneil corjacHo Pexomennmaruun MCO-R F.1094, npu pasnudsbIX
YCIIOBUSIX BO3JEHCTBUsI mMoMex. B paccmarpuBaemoli PexoMeHpaium Takke COJEpKHUTCS HHGPOpMAIUs O
TUTIOBBIX TEXHUYECKUX XapaKTEePUCTHKAX U CHCTEMHBIX ITapaMeTpax COBMECTHOTO MCTIOTIB30BaHUS YaCTOT IS
IUQPPOBBHIX (PUKCUPOBAHHBIX OECIIPOBOJHBIX CHCTEM B (DMKCUPOBAHHOHW CIyx0Oe B LENSIX NPUMEHEHHS B
HCCIIEOBAHUSIX COBMECTHOTO HCIIONB30BaHUs dacToT Bhime 30 MI'm. B Tex cmydwasx, korga B mporiecce
aHalM3a BO3HUKAIOT BOMPOCHI, Kacalollecs COBMECTHOTO HCIOJIB30BAaHHUS YacTOT, 3a AOMOJHUTEIHHOU
uHpoOpMalMed O KOHKPETHBIX (DUKCHPOBAHHBIX CHUCTeMax OECIpOBONHOW  CBSI3H, Pa3BEPHYTHIX
aJIMAHUCTPAIMSAMH, MOXKHO 00paTuThest kK Otyery MC3O-R F.2108.

KuaroueBkle cioBa

(DI/IKCI/IPOBaHHaH cny>1<6a, KPUTEPUN COBMECTHOI'O MCITOJIB30BaHUA 4aCTOT, COBMECTUMOCTD

CoxkpameHust

AP Availability performance ITokazarens TOTOBHOCTH

APO Availability performance objective ITokazarens KadecTBa 10 TOTOBHOCTH

ATPC Automatic transmit power control ABTOMAaTHYECKOE PETyJIUPOBAHIE
MOIITHOCTHU TIepeiaTurKa

BER Bit error ratio KoaddurmenT ommbdok mo ouram

e.1.1.p. Equivalent isotropically radiated 3.M.U.M. OKBUBAJICHTHAS H30TPOITHO U3TydaeMast

power MOIITHOCTh

EP Error performance KauectBo 1o ommbkam

EPO Error performance objective ITokazarens kagecTBa IO OIMHOKAM

FS Fixed service oC DuKcupoBaHHAas CITy)0a

FSK Frequency shift keying YacToTHAsT MaHHITYJISAITUS

FWS Fixed wireless system ObC Cucrema QUKCHPOBaHHON OECITPOBOIHOM
CBSI3U

NF Noise figure Kosddurmment myma

PMP Point-to-multipoint CBs13b IIYHKTA C HECKOJIBKUMU ITyHKTaMH

PP Point-to-point CBs13b IIyHKTA C IIYHKTOM

QAM Quadrature amplitude modulation KBagparypras aMraTyaHas MOy IS

QPSK Quaternary phase shift keying Uetsipexmo3uiinonHas ¢azoBas

MaHUITY AU
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CootBercrByomue Pekomenaamnu u Otuerst MCI

Pexomennmamus MCO-R P.581
Recommendation ITU-R F.634

Recommendation ITU-R F.695

Recommendation ITU-R F.696

Recommendation ITU-R F.697

Pexomenmanus MCO-R F.699

Recommendation ITU-R SF.766

Pexomengamsa MCD-R F.1094

Recommendation ITU-R F.1101
Pexomenmamusa MCO-R F.1108

Pexomenmamusa MCD-R F.1245

Pexomenmamus MCO-R F.1336

Pexomenmammst MCO-R SM. 1448

Recommendation ITU-R F.1494

Pexomenmamst MCO-R F.1495

Recommendation ITU-R F.1565

Konuenuus "Hauxyamero mecsia”

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

DTaJOHHBIC  TUArpaMMbl  HANpPABICHHOCTH  AHTCHH  ()UKCHUPOBAHHBIX
OCCIIPOBOMHBIX CHCTEM I HCIOJNB30BAaHUS MPH WM3YYCHHU BOMPOCOB
KOOPJMHAIIMK U OlleHKEe MoMeX B auamna3zoHe yactoT ot 100 MI't go mpumepHo
70 T

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

MakcumanbHO JIOMyCTUMOE yXYALICHHE IoKa3aTeNeil KayecTBa 1Mo ommoKam
Y TOTOBHOCTH 1M(pOBBIX (uKcupoBaHHBIX OecnpoBoaHbIX cucteM (DBC),
BO3HMKAIOIIIEe BCJIEJICTBUE PAJAMONIOMEX OT W3JIYyUYSHHWH M pajualuy Jpyrux
MCTOYHHUKOB

Characteristics of digital fixed wireless systems below about 17 GHz

OmnpeneneHne KpUTEpUEB 3alUThl NPUEMHHUKOB (DHKCHPOBAHHOM CITy>KOBI
OT M3JIyYeHUH KOCMHUYECKUX CTaHIMH, paboTaromMX Ha HEreoCTalMOHAPHBIX
OopOuTax B COBMECTHO UCIIOJIB3yEMBIX MOJIOCAX YaCTOT

Maremaruueckass MOZENb YCPEIHEHHBIX W  POJICTBEHHBIX JHAarpamMm
HaIPaBICHHOCTH HM3JIyYeHUsS] aHTEHH CHUCTEM (PUKCHPOBAHHOW OECIPOBOJHOM
CBSI3U JIJIS1 CBSI3M IYHKTA C TyHKTOM, TIpeIHa3HAYCHHAS [UIsl UCTIONIb30BAHMUSI TIPH
OLIEHKE moMeX B auamnas3one yactor ot 1 I'Tm o 86 I'Tg

DralloHHBIE JUarpaMMbl HANpaBICHHOCTH BCEHAIPABJICHHBIX, CEKTOPHBIX
W IpYyTUX aHTEeHH JUIs (UKCHPOBAHHOW M IIOJBIDKHON CIy)O B LEIX
NPUMEHEHHS B HCCIEJIOBAHUSIX COBMECTHOTO HCIOJB30BAaHHUS 4YacTOT
B nuamna3one ot 400 MI' no mpubnusutensHo 70 I'T1x

Omnpenenenre KOOPAMHALIMOHHON 30HBI BOKPYT 3€MHOW CTAHIMU B TOJIOCAX
gacTtoT Mexay 100 Mt m 105 [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

Kputepuu momex ajist 321U Thl PUKCUPOBAHHOM CITY>KOBI OT H3MEHSIIOIIUXCSI BO
BPEMEHH COBOKYIHBIX IIOMEX CO CTOPOHBI [PYTUX CIIy)KO paauoCBs3y,
COBMECTHO HCIIONIB3YIOMUX YacToThl B moiyoce 17,7-19,3 Tu Ha paBHOI
TIEpPBUYHON OCHOBE

VYXyImeHne 3KCIUTyaTallMOHHBIX ITOKa3aTeNled peallbHbIX LU(PPOBBIX CHCTEM
(UKCUPOBAaHHON OECIIPOBOAHON CBSI3H, UCIIOJIB3YEMBIX HAa MEXKIYyHAPOAHBIX U
BHYTPEHHHX yYaCTKaX THIIOTETHIECKOTO ATAJIOHHOTO TpakTa uHOi 27 500 kM
Ha OCHOBHO# U 00J1ee BBICOKOI CKOPOCTH, BCIEACTBUE IIOMEX OT IPYTUX CITYkKO,
COBMECTHO HCIIONB3YIOUIMX Te )K€ ITOJIOCHI YacTOT Ha PaBHOW INEPBUYHOM
OCHOBE, WJIM TIOMEX OT JIPYTUX UCTOYHUKOB
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Recommendation ITU-R F.1606 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

Pexomennanuss MCO-R SF.1650 MuHHMaTBPHOE pPacCTOSHUE OT 0a30BOM JIMHUHM, 3a MPeneiaMd KOTOPOTro
JIBIDKYIIMECS 3eMHBIE CTaHIIMM, pa3MeIlleHHbIEe Ha OOPTY Cy/Ha, HE IPUYHHSIOT
HETIpHEMIIEMbBIX ITOMEX Ha3eMHOM CITy»0e B 1mosiocax 4actot 5925-6425 MI'u u
14-14,5 TT1

Pexomenpamust MCO-R F.1668 [Nokazarenu kayecTBa 10 OMKOKAM ISl peabHBIX IIUPPOBBIX (PHKCHPOBAHHBIX
0ecrpoBOAHBIX JIMHUH, HCTIOJIB3YEMBIX Ha THITOTETHYECKUX ITAJTOHHBIX TPAKTaX
U COEIMHEHUSIX MPOTHKEHHOCThI0 27 500 kM

Pexomenparust MCO-R F.1669 Kpurepun nmomex 11t pUKCUPOBAHHBIX OECIIPOBOHBIX CHCTEM, JIEHCTBYIOMINX
B momocax 37-40ITu wu 40,542,51Tu, B OTHOIIEHWH CIyTHUKOB
Ha reocTallMoHapHOH opouTe

Pexomennammst MCO-R F.1703 [TokazaTenn roTOBHOCTH ISl peasbHBIX HU(POBBIX PaIMOPENICHHBIX JTHHUH,
UCIIOJIB3yEeMBIX Ha TUNOTETHYECKUX OJTAJIOHHBIX TpakTax W COEJUHEHHUSIX
JHoi 27 500 km

Pexomennammst MC3O-R F.2086 CueHapuu pa3BepTHIBAHUS CUCTEM CBSI3U IYHKTA C IYHKTOM (PUKCHPOBAaHHOM
CITYKOBI

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

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

Accamb6iest paguocBsizu MCD,

ydyumbsleas,

a) YTO HEOOXOIMMO YCTaHOBUTH KPUTEPHUH COBMECTHOTO HCITONIB30BaHUS YacToT (hukcupoBanHoi (PC)
U IPYTHMH CITyk0aMH, a Tak)Ke MX COOTBETCTBYIOIIUMHU MPUMEHEHHUSIMH B TIOJIOCAX YaCTOT, paclpeeIeHHbIX
3THUM CITy>K0aM Ha PaBHBIX NPaBax;

b) YTO COBMECTHBIM HCIOJB30BAHMEM YaCTOT MOKHO YIPAaBIATh ITYyTEM OMPEAETCHHs TOIYCTHMBIX
3HAYEHHUH YXYAIIEHNS Ka9eCTBa M TOTOBHOCTH (hMKCHPOBaHHBIX OecripoBoaHbIX cucteM (DBC), BI3BaHHOTO
IMOMeXaMH, CO3/IaBaeMBbIMU JIPYTUMH CIIY>KOaMH PaIrOCBSI3M, KOTOPBHIM paclpe/eieHbl Ha PaBHBIX IpaBax
TE 7K€ ITOJIOCHI 9acToT, uTo U OC;

c) 9r0 B HesIX obOecredeHus coBmectuMoctn PC ¢ cucremMaMu Jpyrux CIyXO0, BKIIOYas HUX
COOTBETCTBYIOIIHE IPUMEHECHHS, UMEIOIINE pacipe/iefieHne B TOW jKe T0JI0Ce YaCTOT Ha BTOPUYHON OCHOBE,
HEOOXOMMO TaKXKe MPUHUMATh BO BHHUMaHHE HEXeTaTeIbHBIC U3ITyYeHUS JIIOOBIX JIPYTHX CHUCTEM CIYXO,
paboTalomMX BHE PAacCMAaTPHBAEMOM IOJOCHI YacTOT, KOTOpHIE MOMANAlOT B TIOJIOCY, PaclpeiesICHHYIO
(GUKCHPOBaHHOH CiTy)kOe Ha TEPBHYHOW OCHOBE; a TAaKXKe HM3IY4YEeHHs OT HCTOYHHUKOB, OTIMYHBIX OT
paanocyxo0;

d) 4qTo HCO6XOILI/IMO pa3pa60TaTI> MNPUHOUAIIBI UI paCOpCACIICHUA YXYAUICHUA Ka4€CTBAa U TOTOBHOCTHU
o BceM anemenTaM ObC u MCIKAY KaKAbIM UCTOYHUKOM ITOMEX]

e) YTO TCEXHUUYCCKUC XAPAKTCPUCTHUKU Ka)KI[Oﬁ CHUCTEMBI OOBIYHO OMMpCACIAOTCA  JIsd pa3pa60TI<H
KPUTCPHUCB IMTOMEX, COOTBCTCTBYIOIUX AOIIYCTUMOMY YXYIAIMICHHUIO Ka49€CTBA U TOTOBHOCTH CDBC,

ﬁ 4TO YXYyAIICHUC KadYeCTBa MW TOTOBHOCTH MOXCT OBITH PE3yJIbTaTOM BO3,Z[€I>1CTBPI$I KakK
JAOJTOBPEMCHHBIX, TAK U KPATKOBPEMCHHBIX ITOMEX, a CJICAOBATCIILHO, NOJI?KHBI OBITH pa3pa60TaHLI KpUTCpHUn
IIOMEX AJIA 000MX STUX CJIy4acB,
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2) YTO HaMMuyue 0a30BOM METOIUKU Pa3padOTKHM KPUTEPUEB COBMECTHOTO HCIIOJIb30BAHUSI YaCTOT
it @C MokeT ObITh TIOJIC3HBIM U JIJISL IPYTHX MCCIEN0BaTeNbCKUX Komuccuii MCO-R;

h) YTO XapakTepUCTUKH HHU(GPOBHIX W AHAIOTOBBIX CHCTEM (UKCUPOBAHHOW CBS3H, OCHOBaHHBIC
Ha IpebIayLINX Bepcusix naHHoi Pexomennanuy, npusenensl B Otuete MCO-R F.2108,

npusnaeast,

a) yto B Pexomenganmu MCD-R F.1094 mpuBeneH oOLMil HPUHIMIT pacrlpeaeicHHs MOKa3aTenen
YXYALICHHUsT KauecTBa W roToBHOCTH PC, CBSI3aHHOIO C MOMEXaMH, CO3aBACMBIMU JPYTHMH CITyKOaMu
NI UCTOYHHUKaAMU,

b) yro B Pexomennamm MC3-R F.2086 npuBoautcs uadopmanus o XxapakKTepUCTHKaX pa3BepThIBaHHS,
KOTOpBIE MOT'YT IIPHMEHSITHCS B UCCIIEJIOBAHUSIX COBMECTHOTO MCIOJIb30BaHMSI YACTOT CHCTEMaMH CBSI3U ITyHKTa
¢ mynkToM @C u apyrumu cucremamu/npuMereHrssMi ©C 1 Apyrux ciry:K0 WM KCCIIETOBAHUAX TIOMEX MEXTY
HUMU TIPH OTCYTCTBHUHU O0Jiee TOUHOM HH(POpMaITHH,

pexomenoyem,

1 4T0OBI pa3paboTKa KPUTEPHEB COBMECTHOTO MCIIOIB30BAHMSI YaCTOT U OIICHKA YCIIOBHUH BO3JICHCTBHUS
nomex Mexay @C u qpyrumu ciyk06amMu U IPpYyTMMH UCTOYHUKAMH TIOMEX MPOBOJNIACH B COOTBETCTBUH C
MIPUHIIMIIAMH, ONMCaHHBIMHA B [Ipunoxennn 1;

2 yT00Bl MH(OpManusa, npuBeaeHHas B IlpumoxkeHnn 2, paccMaTprBaiach KaK PYKOBOJACTBO 10
TEXHUYECKUM XapaKTepUCTUKaM M THUIOBBIM TapaMeTpam HH(POBBIX (QHUKCUPOBAHHBIX OECIPOBOIHBIX
cucreM (pukcupoBanHoi ciyx0p1 (PC), KOTOpBIE TakXKe JJOJDKHBI paccMaTpHUBAaThCA TPH pa3paboTie
KPUTEPHEB COBMECTHOTO MCIOIB30BAHMS YaCTOT C JPYTUMH CITy’KO0amu;

3 YTO MapaMmerpbl cucteM B TaOnumax I[lpuokeHust 3 MOTYT HCIIOJIB30BAaThCS B KaueCTBE
JOTIOJTHUTENbHON MH(OPMAIIMN B OTHOIIEHUH TMOJIOC YacTOT, /I KOTOPHIX B lIpunoxkeHnn 2 OTCYTCTBYIOT
TUTIOBBIE TTApaMETPHI.

COIEPXAHUE

Cmp.

IIpunoxenune 1 — OCHOBHBIC NPUHLMIIBI Pa3pabOTKU KPUTEPUEB COBMECTHOI'O HCIIOIb30BAHUS
TIACTOT -veeeuvveeurreenuneesntteesteeesuteeensaeesuteesabeeeabteeeasteeeabteesabeeenbbeesabeeesabeeesabeeenbbeesabetenabeeebbeesabaees 6
1 OOIINE TOKAZATEIIM KAUECTBA e ...veenereeenereenureeenireeenureeatteenateeenateesseeesaneeensteesnseeesmeeenseesseeenas 6
1.1 [Tokazarenu kauecTBa MO OMIMOKAM M TOTOBHOCTH CHCTEM ....ceuverenereerireenereeennreeanunees 6
2 Pa3nenenne nokasarenel KAUECTBA M TOTOBHOCTH ...cc..uuvreeerureeeernmreeeenireeeesnnreeeenmneeessaneeeens 7
2.1 Paznenenvie mokazarenei KauecTBa 1Mo OMIMOKAM U TOTOBHOCTH YUACTKA ......c.evveeennn. 7

2.2 Pa3genenue mnokazarteneid yXyALIEHUS KayecTBA M TOTOBHOCTH IO Pa3IUYHBIM
03] 47 (0T 1 SRS 8
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IIpunoxenne 1

OcHOBHBIE NMPUHIUTIIBI paspaﬁoTKn KpUuTepueB COBMECTHOI'O
HCIIOJIB30BaHUA YaCTOT

1 O0ne moKa3saTeJayu KauecTrsa

OpnHa u3 33724 MPOEKTHPOBIMKA CUCTEM PaIMOCBS3U COCTOHUT B pa3pabOTKe U pealln3allii CETH Mepeaadn, B
KOTOpPOI 00eCIIeunBalOTCs TIOKa3aTeIl KaueCTBa, 3aJI0KeHHbIe B TokyMeHTax MCO-T u MCDO-R. Tlostomy ¢
YUETOM BCE BO3PACTAIONICTO HCIIOIB30BAHUS PAJAUOCIEKTPa BEChbMa Ba)KHO, YTOOBI pEalbHbIE CHCTEMBI
YJIOBJIETBOPSUIA COOTBETCTBYIOIIMM MPOSKTHBIM TpeOoBanusiM. MeeTcs nenbiii psa Pekomennaruit MC3-R
cepun F, xacarommxcst 00IIUX MoKa3aTenei kadyecTBa JIsl Pa3InYHbIX TUIIOB JIMHHM.

1.1 IToka3aTe i KayecTBa IO OIIMOKAM M TOTOBHOCTH CHCTEM

1.1.1 Ccopliakn Ha Pexomengammuun MCOI-T u MC3-R

[Nokazarenu xauecTBa 1o omuOKaM JUIS pealbHbBIX U(PPOBHIX JIMHUN (GUKCHPOBAHHON OECIIPOBOIHOMN CBSI3H,
WCTONB3YEMbIX Ha THIIOTETHYECKMX JTAIOHHBIX ILEMSIX W COoeqUHEHMsX JutmHoW 27 500 kM, npuBeIeHb B
Pexomenmaniuun MCD-R F.1668, ocuoBannoii Ha Pexomenpammsax MCD-T G.826, MCD-T G.828 u
MCD-T G.829. O10 — eguHCcTBEeHHas PexoMeHmanus, B KOTOPOIl OMpPENENsIOTCS MOKa3aTeNnd KayecTBa I10
omuOKaM JUIsl BCEX peallbHBIX MUPPOBBIX GUKCHPOBAHHBIX OSCIIPOBOJHBIX JIMHHHA CBSI3H.

[TPUMEYAHMUE 1. — [Ipumenumocts Gonee panHux Pexomenpaimit MC3-R F.634, MCO-R F.696 n MCD-R F.697
OrpaHMYMBAETCS CHCTEMaMH, pa3paboTaHHBIMU J10 yTBepxkaeHus1 Pekomennaimn MCO-T G.826 (nexabps 2002 roxa).

[TokazaTequ TOTOBHOCTH [UISI pealibHBIX IHU(PPOBBIX JUHHA (OUKCHPOBAHHOW OCCIPOBOJHON CBS3M,
WCIIONIB3YEMBIX Ha TUIIOTETUYECKHX AITAJOHHBIX IEMIX W coenuHeHusX amuHod 27 500 kM, mpuBeleHB B
Pexomenmanuun MCD-R F.1703, ocHoBannoii Ha Pexomenganmu MCD-T G.827. DTo— enuHCTBEHHAs
Pexomenpmarusi, B KOTOpPOil OMpEAENSAIOTCS TOKa3aTeIr TOTOBHOCTH JJISI BCEX pEANbHBIX ITH(POBBIX
(hUKCHUPOBAHHBIX OCCIIPOBOIHBIX JIMHUNA CBSI3H.

[MPUMEYAHUE 2. — IIpumenumocts Gosiee panuux Pekomenpammii MC3-R F.695, MCD-R F.696 u MCD-R F.697
OTPaHUYMBAETCS CUCTEMaMHU, pa3paboTaHHBIMU 10 yTBepxkaAeHus Pexomennarmu MCD-R F.1703 (saBaps 2005 rona).

BonbIIMHCTBO HOBBIX NMPUMEHEHWH TpeNHA3HAYEHO U CHCTEM, B KOTOPBIX HCIIOIB3YETCS OAWH WU
HECKOIIbKO TPOJIETOB (HAIpUMep, JJIS TPAH3UTHOM CETH COTOBOW CBSI3W WJIM JJISI COSNWHEHWS yIAIeHHBIX
obmacTeil ¢ ceTMH CTOIMYHOTO pEerroHa). Tem He MeHee 3aluTa OT MOMEeX B KaXKIOM IIpoJieTe IOJDKHA
OCHOBBIBATHCS Ha YIOMSIHYTHIX BBIIIEe PeKoMeHqanmsx.

1.1.2  BpeMenHasi ocHOBa /Jisl IPOBeAeHUsI OLEHKH

1.1.2.1 OO0mue NpUHUMIBI

OrneHka TOTOBHOCTH MPOM3BOANTCS Ha BPEMEHHOW OCHOBe B OAuH roi, ycraHoBienHoit MCD-T (G.827),
U HE 3aBUCHUT OT ACUCTBYIOIIEH TPAHCIIOPTHOM CpEbI.

OreHka KadecTBa 1Mo omrOKaM IPOU3BOINUTCS HA BPEMEHHOH OCHOBE B OJIMH MecsI], ycTaHoBieHHOo MCD-T
(G.826), m He 3aBUCHUT OT MACWCTBYIOIIEH TPAHCIOPTHOH cCpenpl. B 4acTHOCTH, MOCKOJBKY YCIOBHUS
pacIpoCTpaHeHus] PaANOBOJIH XapaKTEPU3YIOTCSl 3HAUUTEIbHOM M3MEHUMBOCTBIO, 3aBUCAIICH OT BPEMEHHU
rofia ¥ KJIuMara, TO IPEAINOoJIaraeTcs, YTO COOTBETCTBYIOIINE [TOKA3aTeNn JIOJDKHBI COOI0AAThCSA B TEUECHHE
XyJIIIero Mecsia (3Ta KOHIenus moapooHo paccmarpuBaercs B Pekomennaruu MCD-R P.581).

[Tpu He0OXOMMOCTH, B IEIAX TPOTHO3UPOBAHUS MOXKET OBITh BBITIOJTHEHO MPE00pa3oBaHUE CTATHCTUIECKIX
JAHHBIX 3a FOJl B JaHHBIE 3a XyIUIMH Mecsl, KOTopoe paccMarpuBaercs B Pexomengaunu MCO-R P.841.

B ToMm ClIy4ae, €ClIu JIMHUU PaJUuOCBsA3U IMOABEPTarOTCA BO3H€ﬁCTBHm IOMEeX OT KaKoro-mmbo HCTOYHHKA,
B 06H_II/IX OI€CHKaX KadeCTBa IIO OIIMOKaM W TOTOBHOCTH AONOJIHUTCIBHO YYUTBIBACTCA BJIMAHHUC IMOMEX
B Ipcaciax COOTBGTCTBYIOH.[eﬁ BpeMeHHéﬁ OCHOBBI, yHOMHHYTOfI BBIIIIC.
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Craenyer OTMETHTH, YTO MOHATHS "MOATroBpeMeHHON" 1 "KpaTKOBpeMeHHOH" momMexu (cM. MyHKTHI 4.1 1 4.2
HacTtosiero [Ipunoxenust 1) HapsIMyto HE CBS3aHbI C "MECSIYHON" WK "TOJ0BOMI" BpEMEHHBIMH OCHOBAMU.
O6a BuJa momex, B 3aBUCUMOCTH OT UX H3MEHYMBOCTH BO BPEMEHH M TI0 YPOBHIO, MOTYT, B IPUHIIMIIE, BIUAThH
Ha "TOKazaTelau KadecTBa Mo omnOKkaM" (Ha MECSYHOM OCHOBE), HO TOJIBKO MOMEXa JIUTEIBHOCTHIO Oolee

10 mocnenoBaTeIbHBIX CEKYHI MOXKET IMOBJIMATH HA "TOTOBHOCTR" (Ha ro/1oBoi ocHoBe) cucteMm OC.

ITocnennee cooOpaskeHUE OTHOCUTCSI, KaK IIPABUIIO, K JIOJITOBPEMEHHBIM ITIOMEXaM, HO B 0COOBIX CIIydasiX pedb
MOKET UATHU TaKKe O KPaTKOBPEMEHHBIX ITOMEXaX.

1.1.2.2 IIpakTHYeckue NpUMEHEHU S

B cooTBeTcTBUM C IIPUBEACHHBIMU BBIIIE MPHUHIMIIAMU, B CIy4ae BO3ZHUKHOBEHHS BOIPOCA O COBMECTHOM
WCIIOJIb30BaHUM YacTOT WM COBMECTHUMOCTH ¢ cuctemamu DC, He0OXOIMMO MPOBOAUTH Pa3IUYHbBIC
HCCIIEIOBAHUS TI0 Pa3/IeIbHON OIICHKE BIUSHUS MOMeX Ha TOTOBHOCTh PC (Ha rooBOI OCHOBE) U KA4€CTBO
no ommbkam OC (Ha MecSYHOI OCHOBE).

OpHako Ha TPaKTUKe OBIBAIOT CIIy4ad, KOTrJa MpOBEACHHE O0OUX BHIOB HCCICIOBAHUN HE SBISETCS
HEOOXOMMBIM, TaK KaK MPEJI0JIaracTcsl ECTeCTBEHHOS HAIMUYKE JKEJIATEIbHBIX U HEXKEIATEIbHBIX TPACC.

B vactHOCTH, KOTIa Ha 00BeKT OC BO3/IEHCTBYET MOCTOSIHHAS [TOMEXa, (HallpUMep, OT KOCMHYECKOH CTaHIIUH
Ha T'eOCTAllMOHAPHOW OpOMTE), KaK MPaBHUJIO, IPEAIOJAracTcs, YTo JAOMYCTUMBIA YPOBEHb MOMEXHU JOJDKEH
OBITH TOCTATOYHO HU3KUM JIJISI TOTO, YTOOBI HE OKA3bIBAaTh BO3ICHCTBUS HA IIOPOTOBOE 3HAYECHHE TOTOBHOCTH
cucremMbl @C Ha ro0BOM OcHOBe. B 3TOM ciyuae, pu OOecTeUeHNH HaAJIeKaIIero yPOBHS YXYAILICHHS
roroBHOCTH PC, Kak MpaBWIIO, MPEAIIONAraeTcs, 4To J000e CBI3aHHOE C dTUM YXYIIIeHHE "KadecTBa IO
omuOkaM" OyJeT HaXOAWTHCA B JONYCTUMBIX mpezenax (B JitoOOM Mecsle), U HMKAKHUX CIEHaIbHBIX
WICCIIEIOBAHUN HE MTOTpedyeTCs..

HampotuB ecnm momexa, Bimsionas Ha 00bekT Bo3aecTBus PC, OTHOCHUTENBHO OBICTPO H3MEHSETCS
(HampuMep, OT KOCMUYECKOW CTAaHIIMHM Ha HEreoCTAallHOHAPHON OpOHTE), TO, KaK MPaBHIIO, MPEIIOIaraeTcs,
YTO B CBSI3U C HEKOPPEITHPOBAHHBIMHU JKEJIATCIHHBIMUA M HEXKENATEbHBIMHA TPACCaMH JIOTYCTUMBIN yPOBEHB
ITOMEX MOJKET OBITh BBIIIC, 1 TAKUM 00pa3oM, yXyIIieHue "KadecTBa 1o ommmbkaM" OyJer nmpeodiaaars Ha
BO3MOJKHBIM YXYIITIICHHEM ITOKa3atels "TOTOBHOCTH'". B 3TOM cirydae mcciiejoBaHue yXyIIIeHHs ""KadecTBa
mo omubkam" JOJ/DKHO IIPOBOAUTHCSA Ha OCHOBE "Xyamiero mecsua" (CM. IpUMEpHI, NPUBEACHHBIC
B Pexomengammusx MC3-R F.1108 u MC3-R F.1495).

B npunmune mnpexamomaraercsi, YTO KOTJa HW3MEHYMBOCTh IIOMEXHM YMEHBIIaeTcs (KBa3HCTAaTHYECKUE
COCTOSIHHSI), MOXKET CYIIECTBOBAaTh IOPOT CKOPOCTH, MPHU KOTOPOM VXYAIIEHHUS KakK '"TOTOBHOCTH',
Tak 1 "KadecTBa MO ommOKaM" TOABEPrarOTCsl BO3JEHCTBHIO B pPAaBHOW CTENEHH. B TMOMOOHBIX Cirydasx
CIIeZlyeT MPOBOJUTH CIENHAIbHBIE NCCIIEIOBAHUS sl 00OMX BapHAHTOB HAa COOTBETCTBYIOMICH KaXKIIOMY U3
HUX BPEMEHHOI OCHOBE.

2 Pa3genenne mokasareJieii KauecTBa H TOTOBHOCTH

B mpensiaymiem paszmene paccMaTpUBaNIKMCh OOLIME IOKa3aTeNd KadecTBa A LHU(POBBIX 3TaTOHHBIX
coeanHeHNH. OIHAKO Ha MPAKTHUKE CYLIECTBYET OOJBLIOE KOJUYECTBO MOTEHIMANBHBIX HCTOYHHKOB ITOMEX,
BBI3BIBAIONINX YXYAIICHHE MOKa3aTeNell KauecTBa cCUCTeM (DMKCHPOBAHHOW OecripoBOAHOM cBs3h. st Toro
YTOOBI MEPEUTH K KAKOMY-THOO0 TTPAKTHYECKOMY METOAY TUTAaHWPOBaHUS, HEOOXOIMMO pacIpeaeTnTh 00Ime
MOKa3aTesId KauecTBa MEKAY OTACIbHBIMU YYaCTKaMH BCEX TUIIOTETUYECKUX TaIOHHBIX coeauHeHuit (I'9C)
¥ TUMOTEeTHYeCKnX STanoHHbIX mened (I'OLl). 3atem B mpememax TOro WM WHOTO ydacTKa IOKa3aTeln
Ka4ecTBa Pa3eisaioTcs MPOIOPLIHOHATIBHO MEX/LY Pa3IMYHBIMU HCTOYHUKAMH ITOMEX.

2.1 Pa3zgesnienue nokasarteseil kKayecTBa o OIIMOKAM U FTOTOBHOCTH y4acTKa

Hannas npobiiema paccmotpena B Pexkomennaunn MCO-R F.1094. lomyctuMoe yxy/iieHHe MoKazaTenei
KauecTBa MOJpPA3AENACTCS Ha Clenylomue KOMIOHEHThl: X% — nmonst, BHocumas DPC, Y% — yxynuieHue
13-32 COBMECTHOI'O HCIIOJIB30BAaHUSI YAaCTOT, PACHpPENCICHHBIX Ha MEpPBUYHON OcHOBe, U Z% — pouns,
MPUXOAAIIAsCS Ha BCE OCTaJbHBICE MCTOYHHKU MOMEX (CIIEAyeT OTMETUTh, 4To X% + Y% + Z% = 100%),
npu 3toM X, Y u Z o6braHO paBHBI 89, 10 u 1%, coorBeTcTBeHHO. B0O3MOXKHO NaybHEHIIee pa3/ieieHne
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JOMYCTUMOTO 3Ha4eHUs! X% B COOTBETCTBHM C MECTHBIMH YCIOBHSIMH: 3TO JOJDKHO OBITH OCYIIECTBICHO
TakuM 00pa3oM, YTOOBI 0OeCcTeYnBaTh COOTBETCTBUE C KAUEeCTBOM 00CIykuBaHUs (CM. MyHKT 4.1.3).

CHCHyeT ocobo OTMCTUTH, YTO UCTOYHHUK ITOMEX (HaHpI/IMCp, nepeaaTinuk TX) MOXKCET OKa3bIBaTb BJIMSIHHEC
Ha HCCKOJIBKO MPOJICTOB CHUCTCMBI.

2.2 Pa3znenenne nmokaszarteei YXyaAuI€eHUusl Ka4e€CTBa U TOTOBHOCTH 110 Pa3/iINIHbIM cnymﬁaM

B mponecce ompeaeneHusi KpPUTEPUEB COBMECTHOTO HCIIONB30BAHUSI HYACTOT C APYTHMH CITyKOamH,
paboTalomuMi Ha paBHOM MEPBUYHON OCHOBE, MOXKET OKa3aThCsl HEOOXOAMMBIM PacCMOTPETh pa3zeieHue
nokazareneii kadecrBa mo ommbOkam (EPO) u mokazareneit kauectBa mo rotoBHoctd (APO) mns
KpaTKOBPEMEHHBIX M JOJTOBPEMEHHBIX MOMeX (CM. BBOAHYIO 4acTh pazzaena 4). Kpome Toro, ciemyer
YUUTBIBATH CJICAYIOMIUEC ITYHKTHI:

a) J1ist moJIoChl 4acToT, COBMECTHO Hcmonb3yeMoir @C u oJHOH U3 CiTyk0 paaroCBs3u Ha MEPBUYHOM
OCHOBE, YXy/lIeHHe KadecTBa/ToToBHOCTH V1% ®C, BhI3bIBacMOe MOMEXaMHU OT APYTHX CIYXO,
He A0JpKHO npeBbiath 10% ot BennuuHb! okaszarens coraacHo Pekomenpanuu MC3-R F.1094.

b) [Nocne Toro kak ycTaHOBJIEHBI KPUTEPUH COBMECTHOTO MCIIOJIIB30BAHMUS YaCTOT C TIEPBOH CITykO0H,
paboTaromieli Ha paBHOM TEPBUYHOW OCHOBE, YXYALICHHE KadecTBa/roTroBHOCTH [Y2% @C,
BBI3BAHHOE MTOMEXaMH OT JIPYTOi CITy>KObl Ha PaBHOW IEPBUYHON OCHOBE, paboTaroleil B TOH ke
MOJIOCE YACTOT, MOXKET OBITh BBIYHCIICHO CIIEIYIOIIM 00pa3oM:

— cpema C BO3ACHCTBHEM MHOXKECTBAa MOMEX, CO3JaBa€MbBIX OOEMMH CIIy:KOaMmH, NOJDKHA OBITh
THIATETIbHO HW3y4YeHa, OCOOCHHO JUIs Ciy4das, KOTJa BO3JICHCTBHE TIOMEX IPUBOJUT
K JJOIIyCTUMOMY IIp€AeNbHOMY 3HaueHUI0 Y1% u OZHOBPEMEHHO K IpUEMY JOIOIHUTEIbHBIX
MEIIAIONINX CUTHAJIOB OT BTOPOH CIIy»ObI Ha paBHOM MEPBUYHON OCHOBE;

— 3aTEM MOXHO BBIYUCINTD IMPEACIIBHOC 3HAUYCHUEC Y2 ¢ IIOMOIIIBIO THIIOBOM MOJACIHU ITOMEX JIA
OC u BTOPO¥ CITy») OBl Ha paBHOM IEPBUIHON OCHOBE, YIUTHIBASI TAKKE MTOTCHIIMATEHOE BIMSHUC
TIepBOH CITyXKOBI Ha paBHOW NIEPBUYHON OCHOBE B TAHHOW MOJICIIH.

3 XapaKkTepuCTHKHU MOMeX

Heobxomumo obOmamate mHMOpMAaIe o0 YpOBHSX MOMEX OT APYTHX CIYXKO, KOTOpPBIC B ONpEeAcICHHOMN
CTETICHH MOTYT YXYAIIMTH IOKa3aTelld KadecTBa CHCTEMBl. JTa 3a/ada yIpOCTHIACh ObI, eciu Obl
MIPH COACUCTBUM JPYTHX HCCIENOBATEILCKMX KOMHCCHH OBUIa COCTaBJCHA TaONUIA, CojepKalas
HH(POPMAIUIO O XapaKTEPUCTUKAX U3ITYICHUH.

I[OJ'I}KHBI YUYHUTBIBATHCA ABE€ KAaTETOPUH ITOMEX!

— B HCCIECJOBAaHMIX COBMECTHOTO MCIIOJIb30BaHUSI YacTOT: IIOMEXH, CO3JaBacMble CIykKOamu,
COBMECTHO HCIIOJIB3YIOLIMMH Ty K€ I0JIOCY YaCTOT Ha IIEPBUYHOI OCHOBE; 3TH IIOMEXHU, BEPOSTHEE
Bcero, OyAyT HaXOIUTKCS B MOJIOCE MPOITycKaHus MprueMHuKa (RX) B pesyibpTrare Bo3aeHcTBUS JINO0
HENPEPHIBHOTO0, JIN00 UMITYJILCHOTO MU3Iy4eHHs Ipu Ludposoii Mogysiunu. [lo nanHoMy Bompocy
MOXHO CJIENlaTh CChUIKM Ha cyulecTByromue TekcTel B Pexomenpanusx MCO-R cepuit F u SF
(manmpumep, Pexomernnanmst MC3-R SF.766);

— B HCCIIEIOBAHUAX COBMECTHMOCTH: U3IYUYEHHUS! OT CUCTEM, OTIMYHBIX OT T€X, KOTOPbIE COBMECTHO
UCHONB3YIOT Ty K€ IOJOCY 4YacTOT Ha TMEPBUYHOM OCHOBE; 3TH IIOMEXH MOTYT OBITh
MHOTOYMCJICHHBIMU U Pa3HOOOPa3HBIMH, BBI3BIBATHCS HEMPEPHIBHBIMM WM MMITYJIbCHBIMU /MM
JUCKPETHBIMU H3IYYECHUSIMH, W NpPH PAcCMOTPEHHMH MOTYT OBITh NpPUPAaBHEHBI K ITOOOYHBIM
n3nydeHusiM. Takoro poga M3JIydeHHMsT MOTYT BBI3BIBaThCS — CHCTEMaMH/TIPUMEHEHHSIMH,
paloTalomMMu B TOH e IOJIOCe YacTOT Ha BTOPUYHOM OCHOBE, a TAKXKE HEXeIaTelbHbIMU
U3IYYECHUSIMH OT CHCTEM, PadOTAIOLINX B IPYTUX MOJOCAX YACTOT.

B xoneunoMm cuere npu COHeﬁCTBHH APYTUX HCCICA0BATCIBbCKUX KOMHCCHH II0 paauocCBsA3u MOXHO
MNOATOTOBUTH CIIC OAHY Ta6n1/1uy, B KOTOpOﬁ CpaBHUBAJIUCH OBl YPOBHU IIOMEX HJIKM TIayCCOBa IlyMa,
HCO6XOI[I/IMI>IG JJIA TOrO, YTOOBI BBI3BATh OMPEACIICHHOC YXYAIICHNUC MoKazaTejied KauecTBa KaHaja.


file:///C:/Users/isaeva/Downloads/ITU%20R%20F.1094
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4 CooOpasxenusi Mo JOMYCTUMBIM YXYIIIEHHAM Ka4eCTBA/TOTOBHOCTH BCJI€JICTBHE BJIMSIHHS
MOMeX M M0 COOTBETCTBYIOIIUM KPUTEPHIIM OMeX

Mertonpl, XapakTepU3yIOLIMEe YPOBHH TIOMEX, CO3/JaBaeMBbIX HAa3eMHBIM CHCTeMaM (DUKCHPOBAHHOM
oecnipoBoanoil cBs3u (PBC), BKIOYAIOT METOABI y4eTa IUIOTHOCTH MOTOKAa MOLIHOCTH (TLIL.M.), YPOBHSA
MOIIIHOCTH Ha BXOJ1€ aHTEHHBI WJIM YPOBHS MOIIIHOCTU Ha BX0/€ MpueMHuKa. ClieyeT OTMETUTh, YTO BCE ITH
MeTO/IbI Ncnofb3ytoTes B Pexomenaanuax MCO-R cepuit F u SF.

Kax npaBmiio, MOIHOCTS CUTHAJIA, IPUHUMAEMOTO OT UCTOYHUKA TTIOMEX, HEITOCTOSIHHA, U U3MEHSETCS B CBSI3U
C U3MCHSIONUMUCS YCIOBUSIMH PACTIPOCTPAHEHHUSI TPACCHl WM TMEpeMEIIeHHEeM HCTOYHHKA Mmomexu. UTo
KacaeTcsl YCIOBUN paclpOCTPaHEHHUs, TO HAUOOJIbIIICe 3HAUCHUE UMEIOT BOJIHOBOJHOE PACIpPOCTPAHCHUE U
TporocgepHoe paccesHue. Y CIOBUS PacpOCTPaHEHUsI, BKIIOYas 3aMHUpPaHUE BCIEACTBUE MHOTOJIYYEBOTO
pacipocTpaHeHUs, 3aMUPAHUE B JIOXKIC U TUPPAKIMOHHOE 3aMUPaHKE, TAK)KE MOTYT BbI3bIBATh M3MCHECHUS
MIPUHUMAEMOI MOIIIHOCTH TIOJIE3HOTO CHUTHAIA (3aMHpaHWE B CHCTEME), B CBSI3M C Ue€M CHCTEMa JOJhKHA
o0nagaTh HaJUIeKAIIMM 3allacoM Ha 3aMuUpaHus. V3MeHeHWs NPUHUMAeMON MOIIHOCTH IOJIE3HOI0 U
MEIIIAOIIET0 CUTHAJIOB MOTYT OBITh MJIM HE ObITH KOPPEIUPOBAHHBIMU B 3aBUCHMOCTH OT IOJIOCHI YacTOT U
PaCIOJIOKEHUST ICTOYHUKA TTOMEX.

B HEeJIX YHOPOUICHHA aHalikM3a IMOMEX OTACIBHO pacCMaTpHUBAarOTCA KPAaTKOBPEMCHHBIC IMOMEXH, IMPUUCM
ILaHHBIﬁ TEPMUH HCHOJIB3YCTCA JJId OIMMCaHHA HauOOJIBIINX ypOBHeﬁ MOIITHOCTH ITOMEXH, BOSHHUKAIOIIHUX B
TeyeHue MeHee ueM 1 npoucHTa BPEMEHU, U JOJTOBPEMEHHBIC ITOMEXH, K KOTOPBIM OTHOCATCA OCTAaJIbHBIC
Y4aCTKu pacupeaciICHuss MOITHOCTHU ITIOMEX.

Korna ocHOBHOW CHTHAJ 3aTyxaeT, BpeMs, B TEUEHHE KOTOPOTO He COOIIOAaeTcs MOpPOroBOE 3HAYCHUE
Ka4ecTBa, B MPOIIEHTHOM OTHOIIIEHUH HEMHOT'O YBEJIMUMBACTCS B CBSI3U C HAIMYUEM MOIIHOCTH TIOMEXH TPH
3aMUpaHUM CHUTHana BOJIM3M TOPOroBOro 3HaveHWs. [IpW paccMOTpeHHHM NMOMEXH B JaHHBIX YCIOBHSIX
MIPUMEHSIETCSl TEPMUH " ToJITOBpeMeHHas momexa'. JlonroBpeMeHHas moMexa BhI3bIBAET yXyAIICHHE Ka4eCcTBa
o OMmKOKaM ¥ TOTOBHOCTH CHCTEMBI 3a CUET CHUYKECHUS 3ariaca Ha 3aMHUPaHHs, KOTOPBIN CITYKUT JUTS 3aIlUTHI
CHCTEM CBSI3M (DMKCHPOBAHHOW CITy’KOBI OT 3aMHUpaHusi. B mcciegoBaHUSX, MOCBSIIEHHBIX COBMECTHOMY
WCIIONIB30BAaHUIO YaCTOT M COBMECTHMOCTH, JIOJTOBPEMEHHAs IIoMeXa OOBIYHO XapakTepu3yercs Kak
MOIIIHOCTh TIOMEXY Ha BXO0/Ie MPUEMHIKA, KOTopas npeBbimaercs B TedeHne 20% BpemeHu. JlaHHBIN ypOBEHb
MOIIHOCTH MCIOJIb3yeTcs B Tabnunax 2, 3 u 4 B nyHkrax 4.1.1 u 4.1.2. IIpomeHThl BpeMEHH, IPUMEHSIEMBIE K
KPUTEPHUSAM 3alUTHI, CM. B TTyHKTE 1.1.2.

KpatkoBpemeHnHy0 momMexy HEOOXOIMMO yUHUTBHIBATH OTAEIHHO, TaK KaK MOIIHOCTH ITOMEXH MOXET OBITh
JOCTAaTOYHO BBICOKA JIJISI CO3/IaHUS YXYAILICHHS HaX€ B TOM CIIydae, CNIM IOJIE3HBIM CHTHAI HE 3aTyXaeT.
Takoro poma momexu, Kak MPaBHIIO, BO3HUKAIOT JOCTATOYHO PEIKO, M B TeX CIydasX, KOrja HeOoJbImas
JUIMTEJILHOCTh NTOMEXHU SIBIsieTCsl mpuemiieMoi. Kputepuil KpaTKOBpEMEHHOW MOMEXHU yCTAHABIMBACTCA Ha
OCHOBE MOIIHOCTH TOMEXH, TPeOyeMOU i TOTO, YTOOBI BBHI3BATh OIPENEICHHBIN Ae(eKT kadecTBa 1o
ommOKaM (TakoW KaK CeKyH/a ¢ OIMMOKOiT) B TOM CiIydae, €CIId TOJE3HBI CUTHAN He SBIIAETCS 3aTyXarOIIiM.
Hanupli monxon mnpumensierca B IlpunokeHun 7 PerjnameHnta paaudocBsa3u W PekoMmeHaanusax
MCD-R SM.1448, MC3-R F.1494, MCD-R F.1495, MC3-R F.1606, MC3-R F.1669 u MC3-R SF.1650.

B cBs3u ¢ TeM 4TO momycTHMBbIE Ae()EeKTh KayecTBa MO OMMOKaM MOTYT BO3HHKATh JIUIIb B OTHOCUTEIIbHBIE
HWHTEpBaJIbl BPEMEHHM, HAMHOIO MEHbIIME, 4eM 1% BpeMeHH, M €ClIM MPH 3TOM JOJDKHBI COOIIONATHCS
MOKa3aTesid KadecTBa MO0 OUMOKaM, MpU M3YyYEHWH KPAaTKOBPEMEHHBIX IOMEX HEOOXOAMMO TOYHO 3HATh
MOIITHOCTb [TOMEXH, KOTOpasi IPEBBIIIAETCS B OTHOCUTEIbHBIE HHTEPBAJIBI BPEMEHHU, HAMHOI'O MEHBIIINE, YeM
1 mpouent. Kpurepuii momexu st 3agaHHOro aedexra KadecTBa MO OMIMOKaM ONpenessieTcss ypOBHEM
MOIIHOCTH (OTHOCHUTEJIBHO LIyMa IPUEMHHUKA) U IPOLIEHTOM BPEMEHH, XapaKTEPHBIM Ul JaHHOTO AedeKTa.

Kak moka3piBaloT mccienoBaHus, MOCBSILEHHbIE COBMECTHOMY HCIIOJIBb30BaHHUIO YacTOT U COBMECTHMOCTH,
B TE€X II0JOCax YacTOT, I/€ 3aMHpaHHE BCJIEACTBUE MHOTOJYYEBOI'O PpACIPOCTPAHEHHUS SIBISETCS
npeoOnagaomyM (HakTOpoM YXYIIIEHHS YCJIOBHUH PaclpoOCTpaHEHUs CUTHAJIOB uid npueMHUKoB OC
(rmaBHBIM 00pa3oM B MOJIOCaX 4acTOT HWke mpumepHo 15 I'T1), 3amupanus Ha TpaccaX pacnpoCTpaHEHUs!
MOJIE3HOT'O CUTHANA M IOMEX HE KOPPEIUPYIOTCS Mexay coboit. s atux ycnosuii B Pexkomennanmu MC3-R
F.1108 mpencraBnen metos gactTuuHoro yxyamenus kadectsa (FDP), cormacHo kKoTopoMy meiecooOpa3Ho
WCIOJIb30BaTh CPEAHIOI BEIMYMHY MOIIHOCTH TIOMEXH B KaueCTBE KPUTHUYECKOTO 3HAYEHUS MOIIHOCTH
JOITOBpPEMEHHOM noMexu. OHAKO B IPUBEAECHHOM pacueTe MPpHU ONPEAEICHUH CPEIHEN MOIHOCTH CIEAYET
WCKIII0YaTh T€ MIEPUO/Ibl BPEMEHH, B KOTOPbIE YPOBHH MOIIIHOCTH IIOMEXH IIPEBBIIIAOT NMPEAEIbHOE 3HAUCHHE,
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HCTOJIBb3yeMOe B KauecTBe KpUTEpHs KpaTKOBpeMeHHBIX momex. (B Pekomenaaiun MC3-R F.1108 npusenen
COOTBETCTBYIOIIMH npumMep, npumennmMslil k HI'CO.)

B Tex mojocax 4acToT, Tlie JOMHHUPYIOIIUM (aKTOpOM SIBJISIETCSl AOXKIb, MpuMeHenne metona FDP mpu
paccMOTpEHUH JOJITOBPEMEHHBIX IIOMEX HelleaecooOpasHo Mo JBYM NpuYMHAM: 1) pacmpeneneHue
3aMUpaHMil MOJIE3HOTO CUTHAJla He JTOJDKHO 3aBHUCETh OT pacHpeesieHus] MPUHUMAeMO MOITHOCTH TOMEX,
TaK YTO UX COBMECTHAS MJIOTHOCTD paclpe/iefiCHAsS MOKET OBITh MTpeJICTaBIeHa KaK IPOU3BEICHIE OTACIBHBIX
IJIOTHOCTEH pacipesiesieHus; 2) MpoLeHT BpeMeHH, B TeUeHHe KOTOPOro IIyOMHa 3aMHpaHHs MOJE3HOTO
CHUTHaJIa MPEBHIIIACTCS, TOKEH ObITh yMeHbIneH B 10 pa3 Ha 10 nb yBennyenus riryOuHbl 3amupanust. Takast
XapaKTeprCTUKa 3aMHUpPaHusl BCIEACTBHE MHOTOJYyYEBOTO PaclpoCTpaHEHUs oTMedaeTcss B Pekomennpanuu
MCD-R P.530. Cumraercst, 4T0 JUIS 3THX IT0JO0C YACTOT JOCTATOYHO O0ECIEUUTE, YTOOLI BLITTOIHSIHCE BCE
TpeOOBaHU K yXYIIICHHIO KA4eCTBa M0 OIMOKaM U TOTOBHOCTH, OTHOCSIIIIMECS K IOJITOBPEMEHHBIM IIOMEXaM,
WCIIONB3YSl YPOBEHb M3MEHSIEMOUW BO BPEMEHHU IOMEXH, MpeAcTaBisomui onpeneineane 20% BpeMeHH B
KayecTBe KPUTEPHsl JOITOBPEMEHHON MMOMEXH, a TaKkKe, 4TOObI pacipe/iesieHne MOIIHOCTH ITOMEX OTBEYaso
KpUTEpHAM YyXYJIIICHHS KayecTBa IO OIIMOKaM, pa3paboTaHHBIM ISl KPATKOBPEMEHHBIX MOMeEX. Y POBHH
MOIIIHOCTH TIOMEXM B JWAaNa30He 3HAYEHHH, OTHOCSIIMXCS K IMPOILEHTaM BpPEMEHH, 33JaHHBIM B KadecTBE
KpUTEpUEB KPaTKOBPEMEHHBIX Mmomex (< 1% BpeMeHH) U JoJATOBpEeMEHHBIX momex (> 20% BpeMeHH), MOTYT
OBITh BBIYHMCIICHBI JIUIsI KQXKJOTO Ciiydasi OTJENbHO, HO B TOJOOHBIX OOCTOSTENBCTBAX CIIEAYET TaKkKe
YUUTHIBATh HATMYME YPOBHEH MOIIHOCTH ITOMEX, KOTOPbIE HIDKE 0KUAaeMbIX ypoBHeH s 20% BpeMeHH.

Ecmm peYb NACT 06 HUMITYJIBCHBIX WJIN JUCKPETHBIX U3JTYYCHUAX, CO3AA0IUX ITOMEXU B TCUCHUEC JIIUTEIIbHOI'O
BPEMEHH, TO WX BIUSHHE HA CHUCTEMBI CBS3M (PUKCHPOBAHHOW CITy>KOBI JOJDKHO ONPEAEIATHCS Ha OCHOBE
MEXaHHM3Ma B3aUMOJICHCTBHSI B OTHOILICHUH ITOMEX, a HE 10 XapaKTePUCTUKaM paboyero IMKJIa MEIIaroIIero
curHana. (Hampumep, m3mydgenme PJIC ¢ paboumm mnmiinoM MeHee 1% JMODKHO OIICHUBATHCS Kak
JOOJITOBpEMECHHAsA I/I/I/IJ'II/I KpaTKOBPEMECHHAaA IIOMEXa, B 3aBUCUMOCTH OT CI/ITyaIII/II/I.)

KonnyecTBO 1 3HaUEHUS KPUTEPHUEB, HEOOXOMMMBIX JUTSI 3AIUTHI CHCTEMBl (DMKCHPOBAHHOM OECIIpOBOTHOM
CBSI3U OT MOMEX, 3aBUCHT OT XapaKTEePUCTUK CHCTEMbl (UKCUPOBAHHOW OSCIIPOBOJHON CBS3M M MCTOYHHKA
nomex. J{ms momex, W3MEHSIOIUXCS BO BPEMEHH, SIUHCTBEHHOTO KPHUTEPUS TOMEXU MOXKET OKa3aThCs
HEJIOCTATOYHO; B HEKOTOPHIX PeKOMEHIanusx ompenesicHbl JiBa WJIM TPU 3HAYCHHUS, COOTBETCTBYIOIIHE
nonroBpeMeHHbIM (20% BpeMeHHN) 1 KpaTKOBpeMeHHBIM (< 1% BpeMeHn) momMexam.

CJIC,ZIYCT OTMCTUTH, YTO B CBA3HU C XKCCTKHUMU Tpe6OBaHI/IHMI/I K IIOKa3aTelsM KadecTBa II0 OMIHOKaM
IIOMEXO03AIUINCHHOCTD YXYAIIACTCA HA OUYEHb KOPOTKOC BPEMI.

KonnyecTBOo KpHTEpHEB KPaTKOBPEMEHHBIX TOMEX COOTBETCTBYET KOJIHYECTBY KPUTEPUEB KauecTBa IO
omuOKaM, OTBEYAIONIMX TPEOOBAHHIM CIICHAPUS COBMECTHOTO HCIONB30BAaHUS YacTOT. TOYHOE 3HAUCHHE
MPOIICHTAa BPEMEHH, CBS3aHHOIO C KPUTEPHEM KpPAaTKOBPEMEHHON IOMEXH, COOTBETCTBYET MOKAa3aTellto
KauecTBa paccMaTpHBAacMOM CHCTEMBI; Oojiee moapoOHas WHQOpMAIus IO BBITOJIHCHHIO ITOKa3aTeNeH
KpaTKOBPEMEHHBIX MToMeX comepkutcs B Pekomenmarusax MCO-R F.1494, MC3-R F.1495 u MC3-R F.1606,
B Ka&XJIOW U3 KOTOPBIX PACCMATPUBAIOTCS KPUTEPHUHU 3aIUTHI, MPUMEHUMbIC K H3MEHSIOIIUMCS BO BpEMEHU
MoMeXaM.

B Tabnune | mpuBeneH CHHCOK CHOPAaBOYHBIX JIOKYMEHTOB, B KOTOPBIX 3aTParvBalOTCs IOKA3aTeIH
Ka4eCTBa/TOTOBHOCTH U BONPOCHl COBMECTHOTO HCHOJB30BaHHUS dvacToT ciayxbamu DPC u mpyrumu
MEPBUYHBIMHU CITy>KOaMH B KOHTEKCTE CO3JaHus oMex ciryxoam OC.

ITokazarenu kadecTBa IO OIMIMOKAM U TOTOBHOCTHU JOJIXKHBI CO6J'IIO,I[&TLC5I HC3aBHCHUMO OT TOI'O, OTHOCATCA OHU
K JTOJTOBPEMEHHBIM WJIN KPAaTKOBPEMEHHBIM ITOMEXaM.


file:///C:/Users/isaeva/Downloads/ITU-R%20F.1108
file:///C:/Users/isaeva/Downloads/ITU-R%20P.530
http://www.itu.int/rec/R-REC-F.1494/en
http://www.itu.int/rec/R-REC-F.1495/en
file:///C:/Users/isaeva/Downloads/ITU-R%20F.1606

Pex. MCI-R F.758-8 11

TABJIULIA 1

Pexomenganun MCDI-R, B KOTOPBIX 3aTPArniBalOTC BONPOCHI COBMECTHOTO MCIOJIb30BAHUS YACTOT

Mesxay cay:xx0amu @C u IpyruMy nepBHYHBIMH CTy:KO0aMu

PexoMmenpanus
MCH-R

HasBanmne

F.1094

MaxkcuMasibHO TOYCTHMOE YXyIIIEHHE TToKa3aTelieil KadecTBa 0 OMMOKaM U TOTOBHOCTH
M (PPOBHIX PUKCHPOBAHHBIX OECIIPOBOIHBIX CHCTEM, BOSHUKAIOIIEE BCIIEICTBUE PaIOIIOMEX
OT U3IY4YEeHUH U paJualuy APYTUX HCTOUYHUKOB

F.1108

Or[pe/:[eneHI/Ie KPUTCPHUECB 3allIUThl IPUCMHUKOB @HKCHpOBaHHOﬁ CJ'Iy)K6LI oT PIBHy‘IeHI/Iﬁ
KOCMHYCCKUX CTaHHHﬁ, pa6OTaIOH_II/IX Ha HETCOCTAlIMOHAPHBIX op61/1Tax B COBMECTHO
HCIOJB3YEMBIX ITOJIOCAX YaCTOT

F.1334

Kpurepun 3ammThl cucteM (pUKCHPOBAaHHOMN CITyKObI, pabOTArONIMX B OJTHOH MOJIOCE YacTOT
muanazoHa 1-3 I'T'h, ¢ cyXomnmyTHOM MOJBHIKHOM CITy)00M

F.1338

[ToporoBsle ypoBHU ITpY ONpeAeICeHUH HE00XOJMMOCTH KOOPAMHAIINU MEX,Ty KOHKPETHBIMU
CHCTEMaMH PaJHOBEIIATEILHON CITyTHUKOBOH CITyKOBI (3BYK), PacOJIOKEHHBIMH

Ha reocTallMoOHapHON opOHTe, BEAYIIMMH MIEPEIavl B HAMPABICHUH KOCMOC-3eMJIs,

Y CTaHIUSIMU (PMKCUPOBAaHHO# CiTy>kObI B mostoce 1452—1492 MI'n

F.1494

Kpurepun nomex Juist 3auThl GPUKCUPOBAHHOM CITy>KOBI OT M3MEHSIOIIUXCS BO BPEMEHH
COBOKYITHBIX IIOMEX CO CTOPOHBI JIPYyTHX CIYK0, COBMECTHO HUCIOJIB3YIOIHX MOJIOCY
10,7-12,75 I'T1; Ha paBHOI TEPBUYHON OCHOBE

F.1495

Kpurepun nomex uis 3auThl (PUKCHPOBAHHON CITY>KOBI OT U3MEHSIOIINXCS BO BPEMEHH
COBOKYITHBIX IIOMEX CO CTOPOHBI JIPYTHX CIIYKO PaIMOCBS31, COBMECTHO UCTIONB3YIOIINX
yacToThl B mojioce 17,7-19,3 I'T11 Ha paBHOI TTepBUYHON OCHOBE

F.1565

VYXymeHne Ka4eCTBEHHBIX ITOKa3aTeIel peaabHbIX HU(POBBIX (HMKCHPOBAHHBIX
0ecrIpoOBOAHBIX CUCTEM, IPUMEHSIEMbIX Ha MEKIIyHAPOAHBIX U BHYTPEHHHUX y4acTKax
THITIOTETHYECKOTO 3TAIOHHOTO TPAKTa MPOTHKEHHOCTHIO 27 500 KM 1 padoTaroimmx
Ha OCHOBHOH U 00JIee BEICOKMX CKOPOCTSIX, M3-3a IOMEX OT APYTHX CIIY’K0, COBMECTHO
HCIIOJIB3YIOIMX TE K€ I10JIOCHI YACTOT HA PABHOM NIEPBUYHOM OCHOBE

F.1606

Kputepuu nmomex jjist 321U ThI cUCTEM (DMKCHPOBAHHBIX OECIPOBOIHBIX CUCTEM

OT MU3MEHSIOIIMXCS BO BpDEMEHH COBOKYITHBIX TOMEX, CO3/IABAEMbIX HEr€OCTAllMOHAPHBIMH
CIyTHUKaMH JPYTUX CIIy’KO, COBMECTHO HCIOJIB3YIOIIMX Ha PABHOI MEPBUYHON OCHOBE
nosiocsl yactot 37-40 I'T'y u 40,5-42,5 I'T'1x

F.1668

[Nokasarenu kadecTBa MO OMIMOKAM JUIS pealTbHBIX HU(PPOBBIX (PUKCHPOBAHHBIX
0eCcrpOBOAHBIX JIMHUH, UCIIOIB3yEMbIX B TUIIOTETUYECKUX 3TAJIOHHBIX TPAKTaX
Y COeMHEHHX MPOTsHKEHHOCTHIo 27 500 kM

F.1669

Kputepuu nomex st GUKCUPOBAHHBIX OECIIPOBOJIHBIX CUCTEM, NEHCTBYIONMX B MOJ0CAX
37-40 I'T'u u 40,5-42,5 I'T'11, B OTHOILICHUH CITyTHUKOB Ha T€0CTallMOHAPHOI opOuTe

F.1670

3amuta cucteM (PUKCUPOBAHHOMN OSCITPOBOIHON CBSI3M OT CUCTEM Ha3eMHOTO I (POBOTO
TEJICBU3MOHHOTO M 3BYKOBOTO BEIIaHHsI B COBMECTHO HCIONB3yeMbIX quarnazoHax OBY
u YBY

F.1703

[okasareny rOTOBHOCTH JUISL PEANTbHBIX HU(MPOBBIX PaJUOPENCHHBIX JIMHUH, UCTIOIB3YEMbIX
Ha THUMOTETHYECKIX 3TAJTOHHBIX TPAKTaX M COeAMHEHUAX mmHOH 27 500 kM

F.1706

Kputepuu 3amuthl Ui GUKCHPOBAHHBIX OECIIPOBOIHBIX CHCTEM CBSI3M ""TOYKA-TOYKA",
COBMECTHO HCITOJIB3YIOIIHX TY XK€ II0JIOCY YacTOT C EePEIBIKHBIMU CHCTEMaMHU
OecripoBoHOTO AOCTyNA B quamna3zone 4—6 [Ty

SF.1006

OrmpezeneHne BO3MOXKHOCTH ITOMEX MEXKTy 3¢MHBIMU CTAHIUSMHU (PUKCHPOBaHHON
CITyTHIUKOBOH CITYKObI ¥ CTAaHIMSIMA (DPHKCUPOBAHHON CITY>KOBI

SF.1650

MuHnMansHOE paccTosiHE OT OA3UCHOM JIMHAH, 32 IIPeieIaMi KOTOPOH TIepeMeIaeMble
3eMHBIE CTaHIMH, KOTOPbIE pa3MENIaroTcs Ha O0PTy CyZOB, HE OyAyT CO31aBaTh
HEMPUEMIIEMBIX ITOMEX Ha3eMHBIM CITy’KOaM B IOJI0Cax 9acToT 5925-6425 MI'n

u 14-14,5 T




12 Pex. MCI-R F.758-8

4.1 JojrospemMeHHbIe IOMEXHU

B Pexomenpaniuu MC3-R F.1094 uznoxkeHbl OCHOBHBIC MPUHIMIIBI ISl Pa3/ICICHUs] MOKa3aTeNel KadecTBa
no ommbOkam (EPO) u mokazareneit roroBaoctu (APO).

B nanHOM pasnene paccMaTpHBaeTCs B3aMMOCBS3b CICAYIOIIMX TPEX IMoKas3artesei a), b) u c), mpu 3TOM
HCKIIIOYCHBI aCIICKThI, OTHOCANIUECA K KPAaTKOBPEMCHHBIM ITIOMEXaM:

a) yxynueHue kadecta no omubkam (EP) mnm mokazareneir roroBoctu (AP) BcrencTBue momex,
CO3JIaBaeMBIX CITy>KOaMHu Ha paBHOW MIEPBUYHON OCHOBE, BEIMYMHA KOTOPOTO YETKO OTpe/ieieHa KakK
10% B Pexomengammn MCO-R F.1094 (a taxxke B Pexomennariuun MC3-R F.1565);

b) yxyamieHne kadecTBa no ommbkam (EP) wnm mokasarenedi roroBHoctu (AP), oOyciiomieHHOe
oMeXaMH OT JIFOOBIX JIPYrMX HMCTOYHUKOB M NPUMEHCHHM, KpPOME HCIOJb3YIONIUX
paccMaTpuBaeMylo TO0JIOCY YacTOT Ha PaBHOW NMEPBUYHOW OCHOBE, KOTOPOE YETKO YCTaHOBIICHO
paBubiM 1% B Pexomenmammun MCD-R F.1094 (u yxe ucnoib3yercs B psfe HCCIeIOBaHUI
COBMECTUMOCTH, Hanpumep B Pexomenmanmu MCD-R SM.1756, MMOCBSIIIEHHOMN
CBEPXIIIMPOKOIOJIOCHBIM TIOMEXaM); Ha TMpaKTUKE 3HA4YCHHE, IIOJIyYeHHOE B COOTBETCTBUHU
C IyHKTOM a), CJIeyeT pa3aenuts Ha 10;

c) yXY/ILICHHE 3amaca Ha 3aMHUPaHHs BCJICACTBHE BO3JICHCTBUS IOMEX, KOTOPOE pacCUUTHIBACTCS
Hanpsmyto u3 3Hauenus (I/N) xak 10 log (N + I)/N) =10 log ((1 + (I/N))) (ab).

Cnenyer OTMETHUTh, YTO OTHOIIEHWE [/N, Kak TpaBwWiO, OIpEIeNsercss Ha OCHOBE CpenHel
(cpemHexBampaTHIECKON ) MOIITHOCTH KakK ITyMa, TaK ¥ MOMEXH; OJJHAKO €CIIA Pedb UICET 00 MMITYIIBCHBIX WIIH
AUCKPETHBIX U3JIYYCHUAX, CO3AAI0MUX ITOMEXHU B TCUCHUE JJIUTCIIBHOI'O BPEMEHH, TO OTHOICHUE UX MTUKOBOM
MOIIHOCTHU K CPEAHEN MOXKET UrPaTh 3HAUUTEIBHYIO POJIb IPU ONPEACIICHUN KPUTEPUEB 3aLIUTHI.

Korna oTHolIeHHME NHMKOBOM MOIIHOCTM K CpeOHEH 3HAYMUTEIBHO BO3PACTAET, a I0JIOCA IPOITYCKAHMS
MpHEeMHHKa (UKCHPOBAHHON CIYOBbI CTAHOBUTCSI BeChbMa IMUPOKON, MOXKET BO3HHUKHYTh HEOOXOJMMOCTb
ydera mokasarens //N Ha OCHOBE ITUKOBOTO YPOBHsI IIOMEXH, HHTEIPUPOBAHHOM 110 BCEH MMOJIOCE IIPOIY CKaHUS
00BEeKTa BO3MIEHCTBHS MOMEX, JJIsl TIPABUIILHON OIEHKM CHIDKEHHS 3araca Ha 3aMHpaHusi, 00yCIOBICHHOTO
BhusiHAEM TioMeX. CripaBovHasi HHQOPMAIHs O BO3JCHCTBUH TIOMEX C BRICOKUMH MTMKOBBIMU 3HAYECHHSIMH U
KpUTEpUH 3ammuThl npuBeneHbl B Pexkomenmanimn MC3-R F.1097 mis momex PJIC, a B Pekomenmaruun
MCD-R SM.1757 u nonoauutenbHo 00jiee moapodHo B Otyere MCD-R SM.2057 mis momex UWB-SRR
(cBepxmmpokomnonocHbXx PJIC Manoro paamyca AecTBus).

B cnenmyrommx pasnenax MpHBEICHBI PYKOBOJSIIME yKa3aHUs JJIsl HanOosee pacipoCTPaHEHHBIX CITydYacs,
B KOTOPBIX IIeJIecO00pa3HO UCIOIB30BATh CPETHIO (CpeIHEKBaPAaTHIECKYI0) MOIITHOCTH IIOMEX.

4.1.1 BuusiHue CHU:KEHHS 3amaca Ha 3aMHpPaHHe B MO0J0CAX YACTOT, B KOTOPBIX MPeodagaomuM
(hakTOpPOM SIBJISIETCSI MHOTOJIy4Y€BO€ pacnpocTpaHeHne

B Tex cimywasx, korzma KadecTBO LU(POBBIX CHCTEM B OCHOBHOM OIPEAEISIETCS 3aMHUPAHUSMHU BCIIEACTBHE
MHOTOJIYY9E€BOTO PaCIpOCTpaHEeHUs (HampuMep, Ha dacToTax Hrpke mpumepHo 17 I'T'm), momomHmTENnbHOE
BO3JICHCTBHE COBOKYITHOM IOMEXHU, YPOBEHb KOTOporo Ha 10 nb Huke mopora CUCTEMHOTO IIyMa, BbI3bIBACT
yBennueHue Ha 10% mepuopa BpeMeHHM, B TEUCHHE KOTOPOTO OTHOLICHHE HECyIIas/IIyM IIIIOC IoMexa
(C/(N + 1)) B cucteMe HaxOIUTCS HIDKE KPUTUYECKOTO 3HaueHHs. [Ipu ompeneneHnn yXyAIIeHHs] KauecTBa
HEOOXOIMMO TaKXe yUUTHIBAThH JIIOObIC BPEMEHHBIC XapaKTEPHCTHUKU BO3JAEHCTBHUS moMex Ha pabdory OC
C y4eTOM IOKa3aTeJel KauecTBa Mo OIINOKaM.

Kpome Toro, cinemyer OTMETHTh, YTO MHOTHE CHCTEMBI (UKCHpoBaHHOW OecmpoBomHod cBsizu (DPBC)
UCTIONB3YIOT TIPOCTPAHCTBEHHO-PA3HECEHHBI NpPUEM B IMOJOCAaX YacTOT, B KOTOPBIX MHOTOIyYEBOE
pacnpocTpaHeHHe OKa3bIBaeT Ipeodiiaiaroniee BIUsSHIe, U YTO ISl IPUHUMAeMOH MOIHOCTH B CHUCTEMax,
UCTIONB3YIOMINX pa3HEeCeHUe, JOJDKHO TPHUMEHSAThCs 0ojiee yMEpPEeHHOE paclpelesieHHe, YeM 3aMHpaHue
Panes. [ToaToMy 1mot00HOTO pojia CHCTEMBI TTO3BOJISIIOT JOOUTHCS TAKOTO K€ KadecTBa, YTO M CUCTEMBI, HE
UCTIONB3YIOIINE TPOCTPAHCTBEHHOE Pa3HECEeHHE, HO 00JIaIal0T HAMHOTO MEHBIIMM 3aracoM Ha 3aMUpPaHHSL.
OnHO W TO XK€ CHIDKEHME 3amaca Ha 3aMHMpaHus OyJeT OKasblBaTh OOJjbllee BO3IEHCTBHE HAa CHCTEMBI C
MPOCTPAHCTBEHHO-PAa3HECEHHBIM IIPHEMOM, YTO MPHUBEIET K CHIDKCHHUIO KadecTBa IO OLMIMOKaM MPUMEPHO
B JBa pa3a. B Tabnuie 2 nmokasaHa B3aUMOCBSI3b MEXIy HUMHU AJIs TpeX 3HadeHui (I/N).
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TABJIUIIA 2
CHUZKEeHHEe KaYecTBA M0 OIIM0KAM BCJIeICTBHE MHOTOJy4€eBOr0 3aMUPaHUs
PesyabTHpyloLIee CHUKeHHE KadecTBa no ommokam D
OTHoleHUue YPOBHS Pe3yabTupylomee
MIOMEXH K TeIIOBOMY CHUZKEHHe 3amaca Cucremsl, Cucremsl,
IyMy NpHeMHHKA HA 3aMHUPaHUA HE UCIOJIB3yIoIIHE HCIOJIb3yIoInne
(1B) (1B) NPOCTPAHCTBEHHOE NPOCTPAHCTBEHHOE
pasHecenne pasHecenue
-6 1 25% 50%
-10 0,5 10% 20%
-13 0,2 5% 10%

@) YuuTHIBaIOTCA MHOTONYYEBOE 3aMUpAHUE, IOIUMHSIONIEECS PpACIIPEeleNeHHI0 Pajes, M BIMAHHE TUIIOBOTO
MPOCTPAHCTBEHHOTO pasHeceHus. L[udpel OyayT pa3nuyathes Tt pa3IiIHbIX BHIOB paclpeIeiCHUs 3aMUPaHU.

4.1.2 BuusAHUe CHM)KeHHUS 3amaca Ha 3aMHpPaHUe B MO0JIOCAX YACTOT, B KOTOPBIX NMpeodaagalonum
(¢akTopomM siBasIIOTCH aTMOCEpPHBIE 0CAAKH

[Mpu Hamaun aTMOCHEPHBIX 0CATKOB B3aUMOCBSI3b MEXKILY:
a) YXyALIEHHEM MOKa3aTeIeil TOTOBHOCTH BCIIEACTBHE BIHSHHUS [TOMEX; 1

b) CHMIKCHUEM 3aliaca Ha 3aMHpPaHus BCIICACTBUE BIUAHUA ITIOMEX,

HCOYCBHHA, ITOCKOJIBKY pPacIpCIacICHUC ociabieHus B JOXKIAEC MCHACTCA B 3aBHCUMOCTH OT MHOI'MX
mapamMeTpoB, HaANpHUMEP YaCTOTbl paauOCUTHAJIa, 30HBI BBIINAJCHUA OCAAKOB, JJIMHBI JIMHUW CBA3H,
OIMpEACICHHBIX noKa3aTee TOTOBHOCTH.

Hcnonb30BaHue TUIMOBBIX MapamMeTpOB U BEPOSITHOCTHBIX paclpelelieHnid MPUBOAUTCS B PexoMeHnmarmn
MCDS-R P.530, npumepbl pe3ysIbTaTOB pacueTOB JaHbl B Tabmulax 3 u 4, B KaKIOW U3 KOTOPBIX IOKa3aHa
B3aMMOCBSI3b MEX Ty 3HaueHHEM (I/N) 1 pe3yIbTUPYIOIINM YXYAIMICHAEM TI0Ka3aTelIed TOTOBHOCTH JUIsl THHUH
C UIMHON mpojeToB 6 u 3 KM, cooTBeTCTBeHHO. Lludpbl B Tabmuiax 3 U 4 MOXHO HHTEPIPETHPOBATH,
HaIrpuMep, TaKKUM 00pa3oM, YTO €CIIM HOMHHAIBHBIN 3anac 42,9 nb ymensmmaercs Ha 1 nb (1o 41,9 nb), To
MoKa3aTellb TOTOBHOCTH JIMHUH, ONpeneneHHbli npu koddduunente HerotoBHoct 0,001% B oTcyTcTBHE
nomexu, yBermmuuBaetcs 10 0,001085% (ua 8,5%) nmpu HATHIUKA TOMEXH.

OOriee 3aMevaHne 3aKIIIOYaCTCS B TOM, YTO Pe3yJIbTHpYIolIee YXYALNICHUE MoKa3areneidl TOTOBHOCTH Ooliee
3HAYHUTENLHO B CUCTEMaX ¢ MEHBIIMM HOMUHAILHBIM 3aIlacOM Ha 3aMHpaHus. [Ipu ompeneneHnd KpUuTepusl
COBMECTHOTO HCIIOJIb30BaHUS YaCTOT Ha OCHOBE 3HadeHHs (//N) pa3paboTInKaM CHCTEM CIIEAYET YIUTHIBATh
BCE COOTBETCTBYIOIIHE MapaMeTpPhl, BKITFOUast HHOOPMAIIHIO O PaCcpOCTPAHEHHUH PaIHOBOIH.

Crnemyer OTMETHTB, YTO TPUMEpPHI PAacUeTOB PE3yJIbTHPYIOMINX IOKa3aTeNlell YXYIIIEHUS TOTOBHOCTA H
CHIDKEHHS 3alaca Ha 3aMHpaHus, NpPUBEJCHHBIE B TabmuIax 3 w4, OCHOBaHB Ha HEKOPPEITHMPOBAHHOM
3aMHpaHWM B J0XkAe. Eciu  yuuThIBaTh BIHMSHHE KOPPEIMPOBAHHOTO 3aMUPaHUS B JIOXKIE, TO
pesynprupytomme mudper MoryT OBITE Oonee HH3KUMHU. llpuMep Takoro BO3AEWCTBUS TPHUBOAUTCS
B Pexomenmammun MCD-R F.1669.


file:///C:/Users/isaeva/Downloads/ITU-R%20P.530
file:///C:/Users/isaeva/Downloads/ITU-R%20F.1669

14

Pex. MCI-R F.758-8

TABJIMLIA 3

VYxynuenue noxkasareseil rOTOBHOCTH BCJIeICTBUE 3aMUPAHUS B 105K1€
(uacrora paanocurnana: 23 I'T'u, AauHa JUHUU: 6 KM)

Pexum 3aganHbIe OKa3aTeJH 3agaHHbIe IOKa3aTeJH
MOTOIbI SV — TOTOBHOCTH (€3 momex: TOTOBHOCTH 0€3 moMex:
(MHTEeH- nl())Mexn —— K03 (PNIHEHT HErOTOBHOCTH | KO3()(UIMEHT HETOTOBHOCTH
CHBHOCTD Y 0,01% 0,001%
oISt OTHOCUTEJIbHO pymoee
ﬁpem,l’- TeIIOBOT0 CHUKeHHe
HaeMasi uryma 3amaca HoMuHanbLHBIH PesynsTn- HoMuHanbLHBIH PesynsTn-
B TeUeHme NMPUEMHHKA (nb) 3amac pyrouiee samac pymwoiuee
0.01% (nBb) (15) yXyaleHne (1B) yXyalieHue
)L 70 TOTOBHOCTH TOTOBHOCTH
BpPeMEHH)
-6 1 20,1 14,6% 42,9 8,5%
32 mm/4 -10 0,5 20,1 7,0% 42,9 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%
TABJINLIA 4
Yxyauenue nokasaresieil TOTOBHOCTH BCJIeICTBHE 3aMUPAHUS B JI0K/e
(uactora pagumocurnajia: 23 I'l'u, AJuHa JUHUK: 3 KM)
Pexxum 3amaHHbIe MOKA3aTeH 3anaHHbIe MOKA3aTeH
NOT 01l N Ap— TOTOBHOCTH 0e3 moMex: TOTOBHOCTH 0e3 moMex:
(UuTen- nl())Mexn ERT—— KO3((PMIHMEHT HETOTOBHOCTH | KO3((UIUUEHT HETOTOBHOCTH
CHBHOCT ¥ 0,01% 0,001%
OIS OTHOCUTEIBbHO pymouiee
ﬁpenu’- TeII0BOro CHHUKEHHe
mIaemast uryma sanaca Homunanpmeiii | LEYPTH | g manpnpii | CYIbTH
NpHEMHHKA (nb) pylouee pylouee
B TeYeHHe 3amac 3amac
0.01% (nb) (1B) yXyJalLIeHue (1B) yXyaueHune
70 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/q —-10 0,5 7,6 19,5% 16,3 11,4%
-13 0,2 7,6 7,2% 16,3 4,5%
4.1.3

J_IOHOJIHI(ITEJIBHOG COBMECTHOC BJAUSIHHE TCIJIOBOI'0 IIyMa MNPUEMHHUKA U IIyMa MIOMEXHU

Pacuersl, npuBeneHHble B Tabiuuax 2 U 3 mpeAplAylIMX pas3ziesioB, 0a3upyloTcs HAa yPOBHE MOIIHOCTH,
ONPEJEICHHOM KaK "TerIoBoi 1yM npueMHuka". Ha npakTuke 3TalloOHHBI YPOBEHb JTOJKEH MPEACTABISATh
co00i1 3G PeKTUBHBINA ypOBEHB IIyMa, BKIIOYAOMINN BCE KOMIIOHEHTHI IlyMa B IPUEMHON CHCTEME, a TAKKe
OKH/IaeMbIil YPOBEHb NTOMEXHU B 30HE ACHCTBUS (PUKCUPOBAHHOMN CITy>KObI, KaK B 3JIeMEHTE X, ONpeIeIeHHOM
B Pexomenmarmn MCDO-R F.1094. Cnenyer uMeTh B BUIY, YTO NMOMEXH OT APYTHX CIyXkO Takxke OyayT
0azupoBaTbcs Ha 3TOM 3 (HeKTUBHOM ypoBHE. Takum 00pa3oM, yBeTHUYEHHE OXKHUIAEMOT0 YPOBHS IIOMEXH OT
TOH K€ CaMOM CIy>KObl MOHM)KAeT BO3MOXKHOCTH YXYJIICHHS IOKazaTellel, JOMyCTUMOTO IS 33JaHHOTO
YPOBHSI MOLITHOCTHU TIOMEX OT IPYTUX CITYKO.


file:///C:/Users/isaeva/Downloads/ITU-R%20F.1094

Pex. MCI-R F.758-8 15

4.14  CHuKeHHe KayecTBA M0 OIIMOKAM M yXy/ILIeHNe MoKa3aTejieil TOTOBHOCTH B MHOTOIIPOJIETHBIX
JIMHUSX

B Pexomennarinn MCO-R F.1565 mis kaxaoro yyactka ['OL] onpeaensiercs CHUXEHHE Ka4eCTBa 10 ONIHOKaM
peanbHOi cuctembl OBC, BbI3BaHHOE BO3/IEHCTBHEM MTOMEX OT APYTUX CIIYKO HA paBHOM EPBUYHON OCHOBE.
A MIMEHHO CHIKEHHE KayecTBa Mo ommOKaM peanbHol cucteMbl @CB MoKeT OBITh BHIYMCIICHO IUIS BCETO
MEKCTaHIIMOHHOTO Y4acTKa OJFM>KHEW CBSI3M M y4yacTKa ceTd JocTymna. Eciu pedb uier o MeXCTaHIIMOHHOM
Y4aCTKe JAJILHEW CBSA3HM, TO MUHUMAJIbHAS JJIMHA JIMHUM, U1 KOTOPOU oNpenesseTcs I0Ka3aTelnb KayecTBa 10
omuOkam, papHa 50 kM.

Crnenyer OTMETUTh, YTO MPH Pa3BepTHIBAHUK MHOTromposietHol cuctembl ®BC ¢ ¢opmupoBaHHEM BCEToO
y4acTKa CeTH AOCTYIIa, MEKCTAaHIIMOHHOTO YYacTKa OJMKHEH CBSI3U MIIH MEKCTaHIIMOHHOTO yUacTKa JabHen
CBsI3U JIMHOW MeHee 50 KM, moKa3arenb KauecTBa o omrdKaM JUIs oMeX, OIpe/ieJIeHHbIX B PexoMeHaamm
MCD-R F.1565, cnegyeTr npuMeHsTh HE K OTAECTBHBIM IPOJIETaM, @ K MHOTOITPOJIETHOM JIMHUU B LIEJIOM.

AHaJIOrMYHBIE COOOpPaXEHHUSI MOXHO MPHUMEHSATh K PACHPECICHHUIO MOKa3aTeJeii TOTOBHOCTH, 3aJaHHBIX
B Pexomengammmn MCD-R F.1703, ¢ oroBopkoi, 4TO Ta WM HWHAs JIMHHUS CUATACTCS HAXOJSIICHCS
B TOTOBHOCTH TOJILKO B TOM CITydae, €CIIA JJOCTYITHA CBS3b B 000MX HAIIPABICHUSIX.

JaHHBIA MYHKT CIIEyeT Y4YMUThIBaTh B YCIOBHUSX COBMECTHOIO MCIOJIb30BAaHUS YacTOT, B KOTOPOM
CYIIIECTBEHHOE BIUSHUE MTOMEX HAONIOAAETCS HE B KaXKIOM, a TOIHKO B HEKOTOPKIX Mpoiietax. Hampumep,
€CJIM TOJNBKO OIWH IPOJIET TOJBEPKEH BO3ACHCTBHIO moMex B mpeaenax guauu ObC ¢ N-mponeramu,
obpasyloleil Bech y4acTOK, TO Pe3yJBTHPYIOIIeEe YXYAINIEHHE KadecTBa IO OMMMOKaM M ITOKa3aTessiM
FOTOBHOCTH JIOJDKHO OBITH PACHpEe/ICeH0 Ha OJMH IIPOJIET, IOJBEPXKECHHBIA BO3JACHCTBUIO IOMEX,
B COOTBETCTBHU C TeM, KaK ITOKa3aHO B YCIOBUH pacyeTa Tadmwm 2, 3 u 4.

4.2 KpatkoBpemeHHBIE IOMEXHU

CucreMa JIOMKHA COOTBETCTBOBATh 33J[aHHBIM JIJISI HEe MMOKa3aTelsiM KadecTBa 10 ONIMOKaM W TOTOBHOCTH
HE3aBUCHMO OT TOTO, KAKUMH MTOMEXaMH O0YCIIOBIICHBI JIOITYCTUMBIE YXYAIICHUS — KPATKOBPEMEHHBIMHU HITH
nonroBpeMeHHbIME.  [Ipy  3ToM  HEOOXOJWMO  yUYUTHIBATH  yXYJIIICHWS  Ka4decTBA, BBHI3BAHHBIC
KpPaTKOBPEMEHHBIMH IIOMEXaMH, Hapsyly C YXYIIICHUSIMH KadecTBa, BBI3BAHHBIMU JIOJTOBPEMEHHBIMH
MOMEXaMH, TaKUM 00pa3oM, 4TOObI WX CyMMapHas BEJIMYWHA HE IPEBBINANA JIOMYCTUMOE YXYALICHUE
KadecTBa. /{1 HICTOYHHUKOB, UCIIOJIL3YIOIIUX TY YK€ MOJIOCY Ha paBHOM IIEPBUYHON OCHOBE, 00IIee YXYAIICHUE
nokasarelieil kadecTBa 1Mo OomuOKaM W TOTOBHOCTH, O0YCIIOBJIEHHOE KPaTKO- U JIOJITOCPOYHBIMU TIOMEXaMH,
He H0oJDKHO TpeBbimats 10%; a it Ipyrux uncTouHUKOB — 1%.

Pacyer momycTHMBIX ypOBHEH KpaTKOBPEMEHHBIX IIOMEX M COOTBETCTBYIOIIWX IIPOIIEHTOB BPEMEHHU
MIPeNCTaBIIAECT COOOH CIIOXKHBIH mporiecc. [TockonpKy OH MOAPOOGHO OMMCaH IS Pa3IMIHBIX YCIOBHH U TIOJI0C
4acToT B psne naeiictByrommx Pekomenmanmii MCO-R o coBMecTHOMY HCIONB30BaHUIO YacTOT Ha PaBHOM
MIEPBUYHON OCHOBE, TO 37€Ch PACUETHI HE IPHBOIATCS.

[Ipouenypsl, onucannbie B Pexomenmanmsx MC3-R F.1494, MC3-R F.1495 u MC3-R F.1606, a Taxxe
B [Ipunoxenun 5 k Otuety MCDO-R M.2119, comepxat npumepbl pa3pabOTKu KpUTEPHEB KPATKOBPEMEHHBIX
MOMeX.

5 Hcnoab3oBaHue aBTOMATHYECKOI'0 PeryJidpOBAHUS MOLIHOCTH IepeJaTYUKa B WHM(QPOBBIX
cucreMax

B HekoTOpBIX MOJ0Cax 4acTOT CUCTEMbl (PMKCUPOBAHHOM CIIyObI HCHOIB3YIOT (DYHKLUIO aBTOMAaTHIECKOTO
perynuposanus MomHocTH nepenarunka (ATPC). Kak npasuio, cucrema ATPC Brirouaercst ipu CHUXEHUU
YPOBHS NPUHMMAEMOI'0 CHTHajla HIKE 3apaHee OIPEAETICHHOIO MOpPOTOBOr0 3HAYCHHMS; B PsIE CIydyacB
anmroput™ BiimodeHus: ATPC Taxke MoxeT OBITh JONOJHEH TIOPOTOBBHIM 3HAYEHHEM YXYIIICHUS
ko3 duumenta ommobok no Oouram (BER). I'ne mpumennmo, ATPC MoXeT yuUTHIBATHCS NPH NMPOBEACHUH
HCCIIeIOBAaHUH COBMECTHOTO MCHOJIb30BaHMs yacToT ¢ yyactueM ©C. B nogoOHbIX uccueoBaHusX ciaenyeT
YUHUTBHIBATh MAKCHMaJIbHBIN YPOBEHB IlepeaBaeMoi MOIHOCTH, tuana3oH ATPC u pacnpenenenrue ypoBHen
mouHocTd @C BO BpeMeHH BCIIEACTBHE U3MEHEHUS IT0TEPh Ha paclpoCTpaHEHHE.

HpI/I HaJIMYUH MOMCXH C OTHOCUTCIIbHO BBICOKUM YPOBHEM (Haan/IMep, npu paCCMOTPCHUN KpaTKOBpeMeHHOfI
HOMCXI/I) YCTAHOBJICHHUEC 3TOI'0 paClpCACIICHUA MOKET OBITH 3aTPYAHCHO, [IOCKOJIBKY YPOBCHb ITIOMEXU MOXKET
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BbI3BaTh BKItoueHne ATPC (Hanpumep, cpabarsiBanue moporosoro 3HaueHusi BER), miubo mpenoTBpaTutsb
BkimoueHue ATPC (Hampumep, myTeM NpeaoTBpalIeHus] JOCTUKEHHUS TIOPOrOBOT0 3HAUCHHS IPUHUMAEMOTO
CUTHala) HempeAckazyeMbiM oOpa3om. JIns mpoBeldeHHs aHaTW3a COBMECTHOTO HCIHOJIB30BAHUS YacTOT
Pa3IMYHBIMH CITYyOaMH TIPU OLICHKE BO3JICHCTBUS KPaTKOBPEMEHHBIX MMOMEX Ha CHCTEMBI, 000py10BaHHbIE
ATPC, cnenyer TeM He MEHEe UCI0JIb30BaTh IOJTOBPEMEHHYIO MOIIIHOCTD NepeaTyiKa MOoJIe3HOr0 CUTHaa,
a HE ero MakCHMAaJIbHYI MOIIHOCTb, JO TE€X MOp TOKa MCTOYHHMK IOMEXH He OymeT o0yiafaTh TOH XKe
KOH(Urypauueil Tpaccsl pacnpoctpaHenus. Hampumep, ecinu Tpacca MOMeXyd HAuYMHAETCS CO CITyTHHUKOBOM
CTaHIMK, TO KOPPENSHs C Tpaccol MmoJe3Hol ¢ukcupoBaHHOH ciyk0bl (PC) orcyTcTByeT. B momoOHbIX
Clly4asiX Halo IoJlaraTh, 4YTO MOIIHOCTb ITOJIE3HOTO IEpeAaTdyuka MMeEeT CaMblii HM3KHHA ypoBeHb. Eciu,
OJIHAKO, Tpacca IOMEXH HAYMHAETCS OT HA36MHOI'0 HCTOYHHUKA, TO MOXKHO NPEATIONO0KUTh HAUTMYUE HEKOTOPOU
Koppensiuuu 3amupanuii (cMm. Ilpumedanue Huxke). B arom ciydae oxkumaemasi IOJie3HAs MOIIHOCTb
nepeaTInKa MOXKET PaBHSITHCS MakcuMallbHOU MotHocTH quanazona ATPC. Bonee noapoOHas nxdopmanus
o ATPC nmpusenena B Pekomengamusx MCDO-R F.1494, MC3-R F.1495, MC3-R F.1606 u MC3-R F.1669.

IMPUMEYAHUE. — OT0 OTHOCHUTCSA B OCHOBHOM K CiIydard paOOThl B moyiocax 4actoT Beime 17 I'Th, roe mokau
SIBIIAIOTCSL  TIpeoOagaromuM  (GakToOpoM, BIHSIOIIAM Ha XapaKTCPUCTUKH PACIPOCTPAHCHUS JIMHUH, HAIpUMED,
B Pexomenmarmsx MCD-R P.452 u MC3-R P.839 npusenena nndopmarius o pasmepy odara J0KIs U pacipeIeICHUI0
WHTCHCUBHOCTHU OCAJIKOB (TI0 HAIPaBJICHUIO a3UMyTa U yIjia MECTa) B IpeJiesiaX 3THX 04aroB. B moocax Goiee HU3KUX
4acToT, TJie NpeodaaaonmM (HaKTOPOM SBISIETCS. MHOTOJIYYEBOES PacpOCTpaHeHHE, TIIyOOKHEe 3aMHUpaHHs Ha TPacce
MOJIE3HOTO CUTHAJIA ¥ Ha TPacce TIOMEXHU HE KOPPETUPYIOTCS.

6 Pacuyer ¢pakTHUecKUX ypOBHeil moMex

Jlyis 3aBeplleHUs] aHalM3a COBMECTHOTO HCIOJB30BAaHUS YacTOT HEOOXOAWMO OIICHUTh BEPOSTHOCTH
IIOSABJICHHS IIOMEX Ha BXOJ€ AaHTCHHBI. HpI/I TaKou OLICHKE CJICAYET Y4YUTbIBATb COBPEMCHHBLIC MOJCIIN
pacnpocTpaHeHUs PaguoOBOJIH U (haKTOPhI TPACCHI, KOTOPbIE OMUCHIBAIOTCA B OTderax W PexoMmeHmaiusx
MCD3-R cepun P. ManmoBeposTHO, YTO OJfHAa MOAEIH MOAOUIET TSI BCEX BO3MOKHBIX CIIyIacB MPUMEHEHUS.
PacueTpl moTeph Tepenadd JIOJDKHBI TakXKe BKIIOYATh Takue (PakTophl, Kak TMOTEpU Ha TMOTJIONICHHE,
T paKkIMOHHBIE TOTEPH, TIOTEPH HA paccesHre, TOTepPH CBSA3M Ha MOJSPU3AIINIO, TIOTEPH CBS3M "amepTypa-
cpema" W BIUSHUE MHOTOJYYEBOTO pachpocTpaHeHus. KpoMe Toro, MoOXeT MOTpeOOBaThCS yUeT
KaK CyMMapHOTO YPOBHS IIOMEX, TaK ¥ YPOBHS €IMHUYHOMN MMOMEXH Ha BXOJIE.

IIpuiio:xxkenune 2

IMapameTpsbl nuppoBbIX cucteM OC 1151 HccIeT0BAHU I
COBMECTHOTI'0 MCII0JIb30BAHHUS YACTOT/COBMECTUMOCTH

1 BBeaenne

s npoBeneHns pacueTa yXyALIEeHUI KauecTBa U TOTOBHOCTH HEOOXOIMMO 3HATh, KAKHE U3 XapaKTEPUCTHK
cucreMbl @BC yxymmatorcs. CymecTByeT OONBIIOE KONMMYECTBO pazHooOpasHbix cucteM DBC, kak
JEVCTBYIONINX, TaK M pa3padaThIBaéMbIX IS YIOBIETBOPEHHS OyAymUX MOTpebHOCTEH. DTO pasHOOOpasme
CHCTEMHBIX MapaMeTPOB MOXET OBbITh OOOOLICHO C IMOMOIIBI0 CHUCTEM, TUIHMYHBIX Ul ONpEAEICHHBIX
JMaNa30HOB YacTOT, B KOTOPBIX 000pynoBaHue (YHKIHMOHHPYET IO €AWHOMY NpHHUHUIY. B Hacrosmem
[Ipunoxenun npuBeaeHa MoapoOHas WHPOPMAIMS MO KIIOYEBBIM MapaMeTpaM CHCTEM paluoCBs3H,
HEOOXOIUMBIM JJIsl OLEHKH IIOMEX M PAacdeTOB Ul HUCCIIENOBAHUII COBMECTHOTO HCIOJIb30BAaHMS YacTOT C
apyrumu cinyx6amu. CUCTEMHBIE MapaMeTphl MpPEACTaBlieHbl B TaONMW4YHOM (opme i MUHMMAIbHOTO
KOJINYECTBA JAMANa30HOB YacTOT, HEOOXOOUMOTO JJIsi IPOBEACHHUS HCCIECAOBAaHUHA COBMECTHOI'O
WCHOJIB30BaHMS 4acToT ciyx00i @C u ApyruMu ciayx0amu.
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2 XapaKkTepUCTHKH NepeJaTYnKa

2.1 I[IapameTtpnl 060py10BaHHA

OCHOBHBIMH NTapaMeTpaMU MepeaaTIrKa, He0OXOJUMBIMU JJIsl OLIEHKU MOTSHIIUATBHOTO BO3JCHCTBHSI TOMEX
HAa JIpyTue CIyXKOBbl, SIBISIOTCS:

— HECylIasa 4aCToTa,

- CIICKTPAJIbLHBIC XapaKTCPUCTUKU (HaHpI/IMep, Imojioca MmponyCKaHusd W INUIOTHOCTHL MOIIMHOCTHU
nepeaTunKa);

- SKBUBAJICHTHAS U30TPOMHO U3JIydaeMas MOITHOCTD (3.M.1.M.);

- AuarpaMMa HalpaBJICHHOCTH U3JIYUYCHUA aHTCHHBI.

Paboure 4acTOTEI OOBIYHO COOTBCTCTBYIOT IJIaHaM pasMCUICHHUA YaCTOT paaAUOCTBOJIOB, OIPEACICHHBIM B
Pexomenmarnmsax MCO-R. Tun Moaynsiuu U IUIaH pa3MeNieHusl 9acToT paAroCTBOJIOB CO3/IAal0T OCHOBY JJIS
NpEeaACTaBJICHUA CIICKTPAJIBHBIX XapaKTCPHUCTHUK I/I3J'IY'—ICHPII>1 IIpyu MNpOBECACHUU 0a30BBEIX CTATHCTHYECKUX
BI)I‘II/ICJ'IGHI/II‘/'I, B XOJZ€ KOTOPBIX 0OBIYHO IIPUHUMAIOTCA B PAaCUYCT TOJIBKO IMOMEXU B COBMCEIICHHOM KaHAJIC.
Onnako, uts 6oiee AeTanbHOTrO pacdeTa (Ul KaxI0i CTaHIMN) BO3MOXKHOCTEH COBMECTHOT'O HCIIOIb30BAHHS
qacToT HOTpe6yeTC$[ MOZACIb CHCKTPAIbHBIX XapPaKTCPUCTUK, COCTABJICHHAA TaKUM o6pa30M, YTOOBI MOTJIO
OBITh BBIYUCIICHO MOJABIECHHE CHIHANA JUIS JTI000T0 OTKIOHEHUS 4acTOT IPU 3aJaHHOM pa3HOCE 4acTOT
HECYIIUX MTOJIE3HOTO CUTHAJIA/TIOMEXH.

D.1.M.M. TIepeJaTyrKa BbIUMCISIETC UCXOs U3 MOIIHOCTHU IepelaTunKa, MoTeph B huaepe/MyIbTHILICKCOPE
n kodddunmeHnTa ycuIeHUs aHTEHHb. B mNpUHIMIIE MaKCHMalbHOE 3HAYeHHWE OJ.M.M.M. JIOJDKHO
COOTBETCTBOBATh MAaKCUMAIBHOMY KOJ(DQUIIMEHTY YCUJICHUS aHTEHHbI, MHHUMAIBLHBIM TOTEPSIM B
¢bunepe/MyIbTHIUIEKCOPE W MAKCHMAIBHOW BBIXOJHOW MOIHOCTH IEPEAaT4ynKa, YTO COOTBETCTBYET
HanOOJbIIEMY TIOTEHIIMATY CO3JIaHMsI ITOMEX JIPYTUM CIIyK0am; OJIHAKO, €CITU MCCIE0BAaHMsI COBMECTHOTO
KCIIOJIb30BAaHUS YaCTOT/COBMECTUMOCTH TPeOYIOT CTATHMCTUYECKOH OILEHKA OOBEIMHEHHBIX [aHHBIX O
OompIIoM KonmuuyecTBe Memaronmx craniii @C, arbo eciii MOTeHNHaIbHOE BOZHUKHOBEHHE TTIOMEX MOXKET
MPOUCXOINTh CIydyaliHBIM 00pa3oM B Ipenenax OoJblIoi TreorpapuuecKkoil 30HBI, HEKOPPEKTHO
paccMarpuBaTh aOCONIOTHO HAWXYJIIYIO CHTYAIMio, a 06ojee MOAXOASIINM BapuaHTOM B JAaHHOM CIydae
SIBJIIETCSl WMCIIONIb30BAaHWE UAlla30Ha 3HAYEHWH B CIy4YailHOM mOpsake (MM B COOTBETCTBHH C JPYTUM
MOAXOISAIINM CTATUCTHYECKAM PacIipeleIeHuEM.

st mpoBeneHUsT TOJPOOHBIX HCCIIECIOBAHUN COBMECTHOTO HCITONB30BAaHUS YacTOT HEOOXOMWMO 3HAHHUE
IUarpaMM HaIlpaBIIEHHOCTH aHTeHH. [Ipu OTCyTCTBMM W3MEpEeHHBIX AWarpaMM CIIeAyeT HCIOb30BaTh
STaIOHHBIE TUATPaMMBbI HAIPaBICHHOCTH, IPUBEICHHEIE B CIEMyIOMNX PexoMeHaannusx:

- Pexomenmarius MCD-R F.699 — DranonHbie muarpaMMbl HallpaBICHHOCTH aHTEHH (DUKCUPOBAHHBIX
0eCIPOBOIHBIX CHCTEM JUIsl HCIIOIb30BaHMS PH U3yYEHUHU BOITPOCOB KOOPAWHAIINH U OIIEHKH MOMEX
B auamna3one yactoT oT 100 MI'ry go 86 I'T1x;

- Pexomenmarnsgs MCO-R F.1245 -~ Maremarndeckass MOAETh  YCPEOHEHHOH  JAHarpaMMBI
HAaIpaBICHHOCTH AHTEHH [UI1 DaAMOpENICHHBIX CHCTEM MPSIMOH BUAWMOCTH TOYKAa-TOUKA,
JUTSL U3yYEHHSI BOIIPOCOB KOOPIAMHALMHU U OLEHKU ToMeX B auana3zoHe yactot oT 1 I'Tu go 86 I'T'w; u

- Pexomenmanust MCO-R F.1336 — DrtanonHsle AuarpaMmbl HalpaBiICHHOCTH BCEHAIIPABJICHHBIX,
CEKTOPHBIX U IpPYTrUX aHTEHH B CHCTEMax CBS3M (DUKCUPOBAHHOW W TOABMKHOM CIyx O mist
HCIOJIBb30BAaHMS NIPU M3YYEHUHM BOIPOCOB COBMECTHOI'O HCIOJB30BAHMS YacTOT B IUAMa30HE OT
400 MI'tt mo mpubmm3urensHO 70 I'T.

2.2 Cratucruyeckoe pacnpeejieHue 10 TEPPUTOPUMA

B mpomtom nuann ®C npumeHSsIMCh B OCHOBHOM JJIsl CO3/aHMSI MHOTOKAaHAJIBHBIX MHOTONPOJIETHBIX
MarucTpajbHBIX COCUHEHUH, OPHEHTUPOBAHHBIX 10 W3BECTHBIM HANPABICHUSIM MEXIy KOMMYTAIHOHHBIMU
LEHTpaMy KPYIHBIX TOPOAOB, WM COSAMHEHHUN B yIAJICHHBIX 30HAaX CEIbCKOM MecTHOCTU. B 0boux cimydasx
B LIEJISIX SKOHOMUH CETEBBIX PECYPCOB, KaK MPABUIIO, TPeOOBATIOCH, YTOOBI MPOTSKEHHOCTh KaXKAOTO MIpoJieTa
MIPOEKTHPOBATACH MAKCHMAaJIbHO BO3MOXKHOM, C Y4YETOM CYILECTBYIOIEH TEXHOJOTWH VIl OXUIAEMBIX
YCIOBHH pacipoCcTpaHeHHs. DTO MPUBEJIO K TOMY, YTO B OonbIMHCTBE TMHUKA PC MUPOKO HCHOIB30BANIACh
MaKCHMaJIbHO BO3MO>KHAs BBIXOJHAsI MOLIHOCTh, CBA3aHHAS C YBEJIMUEHHEM pPa3Mepa aHTECHHBI.

Takum 06p330M, MAaxkCHUMAJIbHO BO3MOXHAaA 35.M.U.M. NCPCAATYMKA Ha IIPAKTUKE COBIaJajla C 3.U.H.M.,
O)KHHaeMOﬁ IIpy NpOBEACHUU I/ICCJ'IC,I[OBaHI/Iﬁ COBMCCTHOI'O HMCIIOJIb30BaHHA 4aCTOT. KpOMe TOT'O, IIJIOTHOCTH
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CTaHIII/Iﬁ ®C na TCPPUTOPUN OnlTa OorpanniycHa HCCKOJIBKMMU KPYIIHBIMU CTAHIIUSAMU 3SJICKTPOCBA3U,
B KOTOPLBIX CXOAWJIMCh BCC MaruCTpajJbHbBIC JIMHUU.

B HacTosimee Bpems ¢ MOsIBICHHEM CeTel MOABMKHOKN CBSA3U U MOTPEOHOCTH B OECIIPOBOAHBIX COSANHEHUAX
JUISl Tiepeiayd JaHHBIX B CETSAX JOCTYNa M3MEHWJIOCh TUIIMYHOE paclpelieficHHe MPOTSHKEHHOCTH JIMHUN
CBSI3U; TETEPh 3TOT MOKA3aTENb ONPEACISIETCS] B OCHOBHOM Pa3UYHBIMU COOOPaK EHUSIMHU, KACAIOLTMMUCS 30H
MOKPBITUSI COTOBBIX CHCTEM (TO €CTb PACCTOSIHHEM MEXAy Oa30BBIMH CTAHIMSIMU, COCIUHSIEMBIMU
c momompto nuauid OC), wnu reorpaguyeckuM pacrojOKEHHEM IICHTPOB O0OpaOOTKH JaHHBIX YaCTHBIX
10JIb30BaTeNIel OTHOCUTENBHO OJFKalIIel TOUKU TOCTyIla OCHOBHOH CETH.

B HaceneHHbIX 30HaX 3TO MPUBOIUT K OOJIbIIEH TUIOTHOCTH ceTeit DC, i1t KOTOPBIX TPEeOYHOTCS:

- 0oJiee KOPOTKHE MPOJIETHI, PACIONOKEHHBIC CITyYaiiHBIM 00pa3oM IO BCEl TEPPUTOPHUH;

— CYIIECTBEHHO OTJIMYAIOIIASACSA MPOTSHKEHHOCTD IIPOJICTOB B OJHOM U TOM e reorpaduyeckoi 30He;
— TIIaTeNbHAs KOOPAMHAIIMS PA0OThI CETH;

- WCTOJIB30BaHUE COTJIACHO MpaBHJIaM JIMIICH3UPOBAHUS PA3IMYHBIX 3HAYEHHWH 3.M.M.M. JIUIsI KaXKI0MH
KOHKPETHOH JIMHHM B LENAX MHHUMH3ALIUU MOMEX M MaKCUMallbHO BO3MOYKHOTO ITOBBIIICHHUSI
3G PEKTUBHOCTH CIIEKTPA.

Brlmeykazanubie cooOpaxeHUs, TPUMEHHUTENIFHO K UCCIIEOBAHMSIM COBMECTHOT'O HCIOJIb30BaHHS YacTOT,
MPUBOIAT K HEOOXOJMMOCTH "BEPOSTHOCTHO OPHEHTHPOBAHHOTO'" CIIEHApHs pPa3BEpPTHIBAHUS CETH, NPH
KOTOPOM 3.M.M.M. PacCHpelesisieTcs] B COOTBETCTBHU C MPOTSHKEHHOCTHIO JIMHUHM B TIpEelieNax Auana3oHa
3HAYEHHH, a HaIllpaBJICHUS JIMHUM CIy4YaiHBIM 00pa3oM paclpeiessifoTcs M0 KaKOMY-ITHO0O YTy a3uMyTa
u OoJiee IMPOKOMY JUAIa30HY YIJIOB MECTa.

,ZIOCTI/II‘aeMaSI MPOTAXKECHHOCTD JIMHUM COKpalIacTCAa 110 MEPC YBCINYCHUA pa6oqef/'1 YaCTOThI B CBA3H C TCM,
YTO YPOBHH BBIXOJIHOH MOIITHOCTH HMEIOT (PUKCHPOBAHHOE 3HAYEHHE COTTIACHO PETYJIITOPHBIM TPEOOBAHUSM,
YCTaHOBJICHHBIM MECTHBIMH aJIMUHHCTPAIMSIMU, a TaKXKe B CBSI3M ¢ 0oJiee MHTEHCHBHBIM OCJA0JICHUEM C
paccTosTHUEM MIPH PACIPOCTpaHeHUH. TakuM 00pa3oMm, JUTsi Kax IO MOJIOCHl YaCTOT BEPXHHI TPEIEH 3. H.U. M.
OTpaHWYeH MaKCUMyMOM, JOCTYIHBIM Ha pBIHKEC, B TO BpeMsl KaK HIDKHUHA TpeJe]l Ha TPaKTHKE
OTPAaHUYMBACTCSI MUHUMAIBHOW "DKOHOMHYECKH IIeJIecO00pa3HOi" TPOTSHKEHHOCThIO JMHUM B JTaHHOMN
noJioce 9acToT. Ha camoM jiesie B OOJIBIIMHCTBE TUIIEH3MOHHBIX ITOJIOKEHHH MTPEyCMOTpPEHA IJ1aTa 3a JIMHUIO,
KOTOpasi CHIDKAeTCSl M0 Mepe YBeNW4eHUs paboueid TOJOCHl YacTOT, W MOJB30BaTellb, TAKUM 00pa3oM,
MoJTy4aeT SKOHOMHYECKAH CTHUMYJ TPH HCIOJIB30BaHUU 0ojiee BBICOKUX IOJIOC YACTOT (IUIsh KOTOPHIX U
o0opynoBaHue [elIeBie) Ui CO3/[aHus 0ojee KOPOTKHX JIMHAW CBSI3H, BMECTO TOTO YTOOBI IPOCTO
YMEHBIIATh 3.M.1.M. B 00Jiee HU3KUX MOJI0CaX YaCTOT.

CrnenoBaTensHO, B AWANa30HaX YPOBHEH BBIXOIHON MOIIHOCTH W 3.M.H.M., IPHBEAECHHBIX B Tabmumax 6—15,
MIPEACTABIICH OCTATOYHBIA JHMAITa30H 3HAYCHHUH, KOTOPHIE MOKHO HCIOJIB30BaTh B '"BEPOSITHOCTHBIX'
HCCIICIOBAHMSX.

B 1o Bpems kak (yHKIMSA pacHpeAeieHUs MPOTSDKEHHOCTH JIMHUM B KOHEYHOM CUETe CBs3aHa
c reorpaUecKUM pacrpenesieHneM 0a30BbIX CTaHLUUN MOJBIDKHOM CBA3M WM MECTOHAXOKACHUEM
obopynoBaHus aOOHEHTa, CTaTUCTHYECKOE paclpeielieHHe 3.M.M.M. HE MOXET CUHTAaThCsA '"TayCCOBHIM',
HO MOXeET OBITh PACCUMTAHO JUI KaXKI0r0 KOHKpeTHoro cinydasi. B [Ipunaraemom nokymente 1 k HacTosimemy
[IpunoxeHuto npuBeneHbI IPUMEPHI HOJOOHBIX PACUETOB.

st mocTpoeHus: TOYHOM BEPOSTHOCTHOM MOJENH, B TOM WJIM MHOW MOJEIN COBMECTHOTO HCIOJIb30BAHUS
4acTOT JIMHUM (UKCHUPOBAHHOM CIYKOBI IOJDKHBI PACHpPEAEATHCS B Y3JIOBOM MOPSIAKE CO CIIyYalHBIM
pacmipenenenreM o reorpaduueckoi 30He. [ ropoackux, NPUTrOPOAHBIX U CEIBCKUX PAilOHOB JOJIKEH
YUUTBIBaTbCA BECOBOM KOA(QGHUUMEHT, NPUOIM3UTENIBHO ONPEACIAIONIMA CpEeJHHE XapPaKTEPUCTHKH
ucnonb3yemoit @C B nensix Oosiee TOUHOTO pacipeesieHns Y3108 (PUKCUPOBAHHOM CBSI3H.

BecoBoil ko3¢ ¢uIMEHT 3aBHCHUT OT THIIA pa3BepThIBAEMONH (DUKCHPOBAHHOW CIIy>KOBI, M JOJDKEH
OTIpeneNsaTbCs A KOKAOTO KOHKPETHOro ciydas. PakThyeckoe NMPOLEHTHOE COOTHOILCHHWE B JIAHHBIX
reorpauyeckrx 30HaxX MOXKET ObITh Pa3IMYHBIM ISl Pa3HbIX cTpaH. Hanmpumep, B oaHOM cTpaHe Ajsl ropoaa,
MIPUTOPO/IA M CEJIbCKOM MECTHOCTH UCIob3ytoTcs 3HaueHust 60%/30%/10%, cooTBETCTBEHHO.
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3 XapaKkTepuCTHKHU NPUEMHHKA

3.1 IIapameTtpsbl 060py10BaHUSA

OHGHKa BJIMAHHUA ITIOMEX, CO3JaBACMbBIX NPYTUMHU CJ'Iy>K6aMI/I pa60Te q)C, Tpe6yeT 3HAaHHA SKCILTYyaTalluOHHBIX
XapaKTCPUCTUK PpaaroOINpUCMHHKA. I[J'Iﬂ HCCIICA0BaHUsl COBMECCTHOI'O HMCIIOJIB30BaHHA YacTOT BaXXHOC
SHaYCHUEC UMCIOT CJICAYIONIUC MTapaMECTPhI:

— KO3 QHLIHUEHT IIyMa;
- LIMPHUHA TI0JIOCHI IITyMa;
- IUIOTHOCTH MOIIHOCTH TEIIOBOTO IIyMa MPHUEMHUKA,

— MOIIHOCTH NpuHEMaeMoro curaana s BER 1 x 107, 1 x 107°, 1 x 107" (mocneyrontas koppekuus
omwn6oK) (cMm. [Tpumedanue 1);

- HOMUHAJIbHBINA BXOJIHOH YPOBEHb IIPUEMHHUKA.

TTIPUMEYAHUE 1. — Kak npaBuiio, B cuicTeMax 6e3 KOJIMPOBaHHUs ypOBEHb HECYIIEH, cooTBeTcTBYommii 1 x 107 BER,
npumMepHo Ha 4 1b Beie, yem ais 1 x 103 BER; pasHocTs ypoBHeii Hecyeii mesxxy Toukamu BER 1 x 107%u 1 x 1071°
TaKxke rnmpuMmepHo pasHa 4 nb. J{ns paxrooGopynoBaHus, B KOTOPOM HCITONIB3YETCs YIPeXIatoiast KOPPEeKIus OMMOoK
(FEC), ypoBens Hecyeii, cootsercTByromuii 1 x 10 BER, nmpepbimaer va 1-2 ab yposens a1 1 x 107 BER; pasuuna
Hecymmux Mexay 1x 107 u 1 x 107!° taxke cocranser or 1 mo 2 a5, B ciemyrommx TaOnMIax MOIIHOCT
IPUHMMAEMOTO CHTHalla PaCCMATPUBAETCS TOJIBKO s 1 x 107°, mocKoNIbKy COOTBETCTBYIONIME MAPaMETPhI Ul APYTUX
k03¢ ¢unmentoB BER Teoperrueckn MOTyT OBITh IOJIyYEHBI M3 CXEMbI MOAYJISIIMU MM HA OCHOBE BIIMSIHUS KOPPEKIIUH
OLIMOOK.

YpoBHH TPUHMMAEMOTO CHUTHAJIA M yYPOBHU IOMEX MOTYT OBITh NMPHBSI3aHBI KO BXOJY MAaJONIyMSIIETO
yeunmutenst (MILY)/cmecurens npueMHUKa, TO3TOMY OHH He OyayT 3aBHCETh OT Kod(duimenTa ycuaeHus
MPUEMHON aHTEHHBI W TOTEPh B (UAEpe/MYIbTUIUIEKCOPE (€CIH TPEANONOKUTh, YTO ITH MOKa3aTelln
OZIMHAKOBBI M JUIS TIepelaTINKa U IS IPUEMHUKA).

Crnemyet Takke OTMETUTB, YTO IS IETATBHBIX (IO KaXK/I0H CTAHITNH) pacieTOB COBMECTHOTO HCITOIE30BAHUS
4acTOT HeoOxoauma WH(OpMAaIMs O YacTOTHOM W30MpaTeNhbHOCTH pPaanoobopyaoBaHus. THITOBEIE
WCCIIEZIOBaHNS COBMECTHOTO MCIIOJH30BAHMSI YaCTOT M COBMECTUMOCTH B OJTHOM U TOM 7K€ BBIJIEIIEHHOM MTOJIOCE
Y4acTOT, KaK MPaBUJIO, BHIIOIHAIOTCS B YCIOBUSIX HAIWYHS MIOMEXH B COBMEIIEHHOM KaHaJse; CJIeI0BaTeIbHO,
CHTHaJI IIyMa 001aaeT JOCTAaTOYHOM IIMPUHOM MTOJIOCHI.

TpebGyembie ypoBHM curHama i 3amaHHBIX Kod(hduimenTtoB BER MoryT OBITH BBIBEIEHBI Ha OCHOBE
pacyeTHOro YpOBHsI TEIUIOBOIO IIyMa TNpPHEMHHKA ¢ Jo0aBiieHHeM TpeOyeMOro OTHOIICHUS CHTHAA
K TeruioBoMy Imymy (S/N) mns 3amanHoro koaddummenta BER. HMudopmamms mo TeopeTndeckoMy
Y TIpaKTU4YecKoMy 3HadeHusM S/N s HamOoJiee paclpoCTpaHEHHBIX (OpPMATOB MOAYISIIHAW TPUBEACHA
B Pexomenmanimu MC3-R F.1101.

3.2 JomycTuMblii ypoBeHb IOMeEX

Heobxoaumo onpenenuTs MakCUMaIbHbIE YPOBHHU ITOMEX AJISI POLICHTOB BPEMEHH, COOTBETCTBYIOLINX KaK
JOTOBPEMEHHBIM, TaK U KPaTKOBPEMEHHBIM MoMexaM. Ilpu ompeneneHnu cyMMapHOH AOJITOBPEMEHHOM
MIOMEXH, €CJIM MOT'YT BO3HUKATh [IOMEXH OJHOBPEMEHHO OT HECKOJIBKUX UCTOYHUKOB, TO CIEAYET OTMETHUTb,
YTO KPUTEPUH BO3JICHCTBUS €IMHUYHON TOMEXHU OyIyT COOTBETCTBEHHO HMXKE. B cilyuae KpaTKOBpEeMEHHBIX
MOMEX HCCIIeLyeMbIi IPOLIEHT BpeMEHH OYZET CBSI3aH C MOKAa3aTelIsIMU KaueCTBa CHCTEMBI.

YpOoBHU AONTOBpEMEHHBIX W KPATKOBPEMEHHBIX MOMEX, a TaKK€ COOTBETCTBYIOIIHE IMPOLEHTH BPEMEHH,
JOJDKHBI BBIYUCIIATHCS TIO OTACIBHOCTH JJISl KaXKIOTO THIA CHUCTEMBl B COOTBETCTBUU C MPUHITUITAMU,
onucaHHbIMU B [Ipunoxenun 1.

4 Tadauubl napaMeTpoB CHCTEMbI

B Tabmumiax 6—14 moka3zaHbl XapakTepHbIE 3HAUYEHHs ITapaMeTpOB, KOTOPBIE CIEAYEeT HCIIOJIb30BaTh INPH
MPOBEICHUH HCCIIEIOBAHUN COBMECTHOTO HCIOJIB30BAHMSI YacTOT M COBMECTHMOCTH Al 1udpoBeix OBC,
HCIOJIB3YEMBIX B HACTOSAIIEE BPEMSI B PA3IIMUHBIX [10J0CaX 4acTOT.
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B mupe cymecTByeT MHOTO pa3HOOOpa3HbIX (HalpuMep, B 3aBUCHMOCTH OT Pa3HECEHHUs KaHaJIoB U ()OpMaToB
mMonyssiuun) cucteM OBC, paboTaronmx B OOJBIIMHCTBE MOJIOC YacTOT; X (PAKTHUECKOE UCIONB30BaHHE B
Kakoi-mu0o Treorpa)uueckodl 30HE 3aBUCHT OT PETHOHANBHBIX W HAMOHANBHBIX paclpeneslieHud u
notrpebHocTell. Takum oOpa3om, MpHUBEICHHBIC CUCTEMHBIC TapaMeTphl HE SBISIOTCS XapaKTePHBIMH IS
Kakoi-mubo gaericTBytomiedt cucrembl OC, a mpeAcTaBisoT co00M HeKkoe ycpemHeHue, 00 0XKUAaeMBbIi
Juarta3oH 3H3‘ICHI/II7[, moAXOAAINX OJId IMPOBCACHUA TUIIOBBIX I/ICCHGI[OBaHI/Iﬁ COBMCCTHOI'O HCIIOJIb30BaHUA
Y4aCTOT/COBMECTUMOCTH.

B ka0 cTpoke TabiHIl yUUTBHIBACTCS ONPEAeTICHHBIN napaMeTp (MIIH 0)KHUIaeMbIi TUara3oH ero 3HaueHHid),
KOTOPBI OBUT OMpe/eNieH WM BBIYMCICH B COOTBETCTBUU C MPHHIMIIAMH, MPUBEJICHHBIMUA B CIEAYIOIINX
MyHKTax. B pesynpTare Ba)KHO YUYHMTBHIBATh ITH MPUHIMIIBI BMECTE C APYTHMH (akTopamMd TpH BhIOOpE
cnenuanbHbeix napameTpoB ®BC u3 mpuBeneHHBIX HUXKE TaOJHI, YTOOBI HCIIONB30BaTh OOMIMI TakeT
napameTpoB OBC, KOTOpBIE SBISIOTCS PENpPe3eHTaTUBHBIMU MPY MPOBEACHUN HCCIEI0BAaHUI COBMECTHOTO
HCIIOIb30BaHUS U COBMECTUMOCTH.

4.1 JMana3oH 4acToT M COOTBeTCTBYIOIIAsA eMy cnipaBouHas Pekomenganus MCI-R

PaccmarpuBaeMblit muamnazoH sBIsIeTCS TPUOIU3UTEIHHBIM U, KaK ITPaBUII0, 0XBATHIBAETCS COOTBETCTBYIOIICH
Pexkomenpaiueii, B KOTOpOil NMPUBEACH IUIAH Pa3MEIICHUS YacTOT PaJHUOCTBOJIOB; (PaKTHUYECKHUE TPAHHIIBI
TI0JIOC 3aBUCST OT PETHOHAIBHBIX W HAIIMOHAIBHBIX pacnpenenennii mis OC.

4.2 @DopMaT MOAYJIALMHA

JIJis KaKI0r0 Juara3oHa 4acToOT JBa CTOJIOIA COOTBETCTBYIOT JABYM THIIaM NMpUMeHeHuH. CUuTaeTcs, 4To B
MEPBOM CTOJIOIIE TIPEICTaBIIEHBI 00JIee MPOCThIe CUCTEMBI (HarpuMep, ¢ 0oJiee y3Koi MoJI0CoH YacTOT U MeHee
CIIOXHBIM (opMaToM MOAYJISAINH), KOTOpPHIE YacTO O0NamaroT Oojiee BBICOKOW IUIOTHOCTBIO 3.HM.H.M.
Bo BTOpOoM crosOIte, Kak IpearoiaraeTcs, IpeCTaBICHB 0oJiee CIIOKHBIE CHCTEMBI (HampuMmep, ¢ Oojiee
MTUPOKON TTOJIOCOM YacCTOT M CIIOKHBIM (hOPMATOM MOIYJISIIAN), AT KOTOPBIX OOBITHO TpeOyeTcs BBICOKOE
Ka4eCTBO MO OMKOKaM, U KOTOPBIC CUMTAIOTCS 00Jiee YyBCTBUTENLHBIMU K BO3JICHCTBHIO TTOMEX.

HccnenoBanusi COBMECTHOTO UCIIOJIB30BAHUS YaCTOT, KaK MPABUIIO, HE 3aBHUCAT OT MOAYJISAINH, TTOCKOIBKY
OHHU 0OasupyroTcs Ha nokasatelsix I/N. dopmar MOAyNSAINH, B IPUHITUIIE, MOKET OKAa3aThCs MOJIE3HBIM MPH
pacuere ypoBHe# curHama Rx (HomuHambHEIX, W mis kodddummenta BER 1 x 107%), xoropeie Moryt
HCIIOB30BaThCS JJISl OIICHKH KPATKOBPEMEHHBIX MTOMEX.

Crnemyer OTMETHTH, YTO TEXHOJOTHS aallTUBHOTO KoaupoBaHus u moxyisimuu (ACM) (To ecth Korma
CKOPOCTh KOAWPOBAHUS W/WIA MOJIYJISIIUS MU3MEHSIOTCS B COOTBETCTBUH C YCJIOBHSMH PacHpOCTPAHCHHUS
W/WIN BIMSIHUEM BHYTPUCHCTEMHBIX MTOMEX) MOXKET OBITh UCIIONIb30BaHa, IPY HATMYAU BO3MOXKHOCTEH, JIIsI
YBEIUYCHUST JOCTYITHON MPOU3BOJUTEIBHOCTH/TIPOITYCKHOW CIIOCOOHOCTH cUCTeMbl. COOTBETCTBEHHO, 3TH
CHCTEMBI MOTYT paboTtaTth ¢ popmarom moxysiwu 10 BPSK (1 Out/cuMBON) mpu HaMXyANINX YCIOBUSIX
pactpoctpanenus u 10 4096 QAM (12 6ut/ciMBOIT) TP HOMUHANBHBIX YCIOBHUSX PACIPOCTPAHEHHUS.

4.3 Pa3Hoc kaHAJIOB U IIMPHHA MOJIOCHI HIyMA NPUEMHHMKA

JlanHbIe 0 pa3HOCe KaHAIOB TPEOYIOTCS I IPOCTOTO pacyueTa IMIIOTHOCTH BBIXOMHONW MomrHOCTH TX. OmHako
JUTI HEKOTOPBIX Tolloc dacToT Pexomenmaruss MCD-R ykaspiBaeT Ha pazHOOOpaswe 3HAYEHWH pazHOca
KaHaJIOB, IPUMEHEHUE KOTOPBIX 3aBUCUT OT KOHKPETHOW CTpaHbI; CIEIOBATEIbHO, A pa3HOca KaHAJIOB
3a7aeTcsl OINpENEJICHHOE KOJIMYECTBO 3HaueHHHd. PakTuyeckash LIMPHHA I[OJIOCHI IIyMa 3aBUCHT OT
KOHKPETHBIX YCIIOBHH peaju3alMd; TEeM He MeHee MJIsl HCCIEeNOBaHUI COBMECTHOIO HCIOJIb30BAHUS
4aCTOT/COBMECTUMOCTH HOMHUHAJIbHOE 3HAYEHUE, KaK MIPABUIIO, CUMTAETCSl PAaBHBIM IIMPUHE HOJIOCH KaHaja.

4.4 Junana3zon Boixoanoi momHocTa Tx (ABBT)

[Ipu ucnonb30BaHNM KOOPAMHAIIMU YaCTOT (IJIs1 KKIO0M KOHKpETHOH JIMHUK B cuctemax PP, nubo mexmy
COTaMH 1 TEpMHUHAJIAMU B OTHOH U TOH ke cucreme PMP) st ynpasieHus momexamu BHYTpH ci1yk0bl (0T ©C
Kk ®C) s.m.um. (4, clegoBaTenbHO, BBIXOAHAS MOLIHOCTH TX) (uKcupyercs Ha ypOBHE, MO3BOJSIOLIEM
o0ecreunTh JUILb MPEJOCTaBICHUE YCIIyTH XKeJaeMOro KauecTBa Mo KOHKPETHOW JIMHKH, OO0 B mpenenax
wiomaan sueiiku. Takum o0pa3oMm, HpeACTaBICHHBIA AMANAa30H BBIXOJHOH MOLIHOCTH MPEAOCTaBISCT
WH(POPMAIUIO HE TOJIBKO O MAaKCUMAaIbHOW MOLIHOCTH, KOTOPYIO MOXET 00ECHEUUTh CUCTEMA, HO TAKXKE O
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(aKTHUECKOM paclpelefieHud ACHCTBYIOMIEH MOIMHOCTH Ha OOJBIIOW TEPPUTOpUH. B momydyeHHBIX
3HAYEHUSIX yYTCHBI OTepH B huibTpe TX.

Cucrempt ®C Taxke MOTYT HCHONB30BaTh (QYHKIHIO aBTOMATHYECKOTO PETYJIMPOBAHUS MOIIHOCTH
nepenatanka (ATPC), mpu 3TOM BBIXOJHAs MOLIHOCThH IepelaTyhka He (UKCUPYETCs Ha ONpeaelICHHOM
YpOBHE, a MOXET U3MEHATHCS B Mpe/eax BO3MOXKHOIO Juana3oHa NepeaTyika myTeM afanTalud YpOBHS
MOIIIHOCTHU K YCIIOBHSIM PaclpoCTpaHEHUs (TO €CTh IPUEMHUK 3allpallliBaeT y rneperaTiyriKa yBeJInYeHne Win
YMEHBIIEHHE BBIXOJHOH MOIMHOCTH). COOTBETCTBEHHO, 3TH CHCTEMBI MOTYT Pa0oTaTh C Ooiee HHU3KOH
MOILIHOCTBIO Ha BBIXO/JI€ ITepeaTunKa B HOMUHAIBHBIX YCIOBUAX pacipocTpaHeHus. HoMuHanpHas BbIXOAHAS
MOIIIHOCTh MOXeT omyckarbes 0 —40 nbBTt, HO 3Ta HIKHASA I'paHUIA UCIONB3YETCS TOJBKO B PEAKHX
Cllydasx.

4.5 Jlnanma3oH mioTHOCTH BbIX0AHOI MomHocTH Tx (1BBT/MI'11)

[Tpu npoBeeHnY UCCIIe0BaHNH COBMECTHOTO HCIIOIB30BaHUS Y4aCTOT/COBMECTUMOCTH MOTYT ITOTPE00BAThCS
3HAYCHUS CIISKTPAIbHOMN IIJIOTHOCTH MOIIHOCTH. [IJI0THOCTB BBIXOJHON MOIIIHOCTH TX MOXXET OBITh IMOTy4YeHA
MyTeM MacIITa0HMPOBAHUS BBIXOJHON MOLIHOCTH TX ¢ y4eToM KO3(PQHIMEHTa MOJOCHI YACTOT IS JIMHHMA
CBSI3M B PaCCMaTPUBAEMOMN CETH: IJIOTHOCTh BBIXOAHON MorHOocTH TX (1BBT/MI'1) = BhIXOHASE MOIIIHOCTH
Tx (ubBT) — 10 log (pa3noc kananos B MI'm).

4.6 JAuana3oH norepsb B puaepe/myabTuniexkcope (1b)

J11st GOJIBIIOTO KOJTMYECTBA PAa3HOOOPA3HBIX CHCTEM, CYIIECTBYIONINX B MUPE, UMEIOTCS Pa3ITHYHbIE METOIUKU
(usmueckoro pasBepThiBaHuA. CHUCTEMBI OOBIYHOTO THIIA, TPUMEHsIEMbIE BHYTPH MOMEIIEHNUH (HampuMmep, C
pPaguo4aCcTOTHBIMU BXOJHBIMU KaCKaJaMH B 3alIMIICHHBIX YCJIOBUAX BKCHHyaTaHI/H/I), 1 IIOAKJIFOYAEMBIC K
YCTaHOBJICHHBIM Ha Ma4TaXx UJIKM Ha KpbIIIaX aHTECHHAaM C ITIOMOIIBIO @Hﬂepa, MMpEACTaBJICHBI I'NTaBHBIM 06pa30M
B moJjiocax OoJyiee HU3KHX 4YacTOT; CHCTEMBI, IMMOJHOCTBIO TpEHAa3HAYECHHBIC JUIS HWCIONB30BAaHHUS BHE
MIOMEIIeHNH (HampuMmep, B BOJOHEIIPOHUIIAEMOM KOPITyCe, COBMEIIEHHBIE C aHTEHHOHN HITH HaXOJIIINecs B
HETIOCPEIICTBEHHOMN OJIM30CTH OT HEE), MPEACTABIICHBI TJIABHBIM 00pa3oM B IT0JI0cax 0ojiee BEICOKHX YacToT,
HO WX MPUMEHEHHE BO3pacTacT M Ha 0oyiee HM3KHUX YacToTaxX. TakuMm oOpazom, HyjeBbie motepu (0 nb) B
(dbunepe OTHOCATCS K YCTPOMCTBaM TOJTHOCTHIO HAPY)KHOTO NMPHUMEHEHHsS, B TO BpeMs Kak 0ojee BBICOKHE
YPOBHH IOTEPh, TOJABKO IS MOJOC 4YacTOT Hibke 18/23 I'T'l, BBIYMUCISAIOTCS Ha OCHOBE CPEIHEH JTMHBI
¢dunepa, cocrapisiomieii npumepHo 50 M ruOkoro BomHoBomga. CTpoka moTeph B Guaepe/MyIbTHILICKCOPE
oTpakaeT moTepH B (puaepe, a Taxke MoTepu, 00ycIOBIEHHBIE MHOTOKaHAIFHBIMU CHCTEMaMHU YIUIOTHEHUS,
TP HAIMYHMH TaKOBBIX (32 UCKIIOYEHUEM ITOTePh B KAHATBHOM (PHITBTPE, KOTOPBIE YUUTHIBAIOTCS B BBIXOTHON
MoImHOCTH TX mim B koapummente mryma Rx).

4.7 JAunanazon xko3dpduunenra ycujeHnus: aHTeHHbl (1bu) (CBA3b NMYHKTA ¢ MYHKTOM) MJIM THII
AHTEHHbl W AUana3oH Kodppuumentra ycuiaenus (abu) (cBA3p NYHKTAa € HECKOJbLKHMH
IIYHKTaAMH)

B cucremax PP anTeHHBI MeHbLIEro pazmepa, Kak IpPaBHIJIO, COYETAIOTCS C HU3KUMHU JMOO HYJIEBBIMU
norepsMu B Quaepe (Hampumep, B CUCTEMax, IPUMEHSEMBIX IOJIHOCTHIO BHE NOMEILEHMI); ITaJOHHbIE
JuarpaMMbl HampaBJIeHHOCTH npuBeneHbl B Pexomenaanusax MC3-R F.699 u MCO-R F.1245. B cucremax
PMP TunwuHbIMM BUJAaMH aHTEHH SIBISIOTCS BCEHAIlpaBIIEHHas, "BONHOBOW KaHan', mapa0oimdeckas,
CEKTOpHAs; 3TAJIOHHBIEC AUarpaMMbl HallpaBJICHHOCTU npuBeAeHbl B PekoMenganun MC3O-R F.1336.

CraenyeT nposiBIATH 0CO0YI0 OCTOPOXKHOCTE C Y4E€TOM TOTrO, UTO:

- NP MIPOBEJICHNUH UCCIIEI0BaHNi HanOoiee NHTEHCHBHbBIE IOMEXH HE BCET/Ia CO3/IAI0TCSl aHTEHHOH ¢
Ha00IIUM KO3 (OUITMEHTOM yCHIleHHsI. AHTEHHA ¢ HU3KUM KO3 GHUIIMEHTOM yCUJIeHHs 00iafgaer
OoJiee IMUPOKUM JIy4OM, U B HEKOTOPBIX CIY4asX 3TO HAHOCHT OOJBILIHIA BpeJI, HE3aBHCUMO OT TOTO,
nonsepraercs au ciayx6a OC BO3ICHCTBUIO MOMEXHM WM caMa SBISETCS €€ HCTOYHHKOM.
Oto ompenensercss B KaXXAOM OTACIBHOM CIydae M Uil KaXAOTO CIEHapusi COBMECTHOTO
UCIIONIb30BaHMS YACTOT MCXO/ISI U3 3aJaHHOTO XapaKTEePHOTO IHana3oHa;
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- Juarias’soH KOSq)q)I/IIII/IGHTa YCWJICHUA NMPEACTABIACT BCHO COBOKYIIHOCTDH CeTeﬁ, IMMOCKOJIBKY KaKJast
CCTh XapaKTCPU3YCTCA pa3IMUHBIM PACIIPECACICHUEM 3HAYCHUI KO3(1)(I)I/IHI/IGHT3 yCHJICHUS aHTCHHEI.
TumnoBoe 3HAUYCHHEC, BEPOATHO, HAXOAUTCA B MIPCACIax 3aJaHHOTIO AHUAlla30Ha, HO 3TO TAKXKE 3aBUCHUT
OT Pa3/IMYHbIX HATMOHAJIbHBIX 0COOEHHOCTE.

4.8 JAunana3on 3navenuii 3.u.u.M. (1bBT)

Juana3oH 3HaUYEHWH 3.M.M.M. 3aBUCHUT OT YMOMSHYTBIX BBIIE 3HAYCHUI BBIXOJJHON MOIIHOCTH, MOTEPH B
bunepe u k03hGUIMEHTA yCUICHNS aHTEHHBI CIEAYIOIM 00pa3oM: 3.1.U.M. = (BBIXO/HAs MOIIHOCTH TX) +
(ko3 dULMEHT ycHIleHHsI aHTeHHBI) — (moTepu B puaepe). OnHako pakTHUeCKUi quana3oH 3HaYeHUH 3.1.1. M.
HE MOXKET PAaCCUUTHIBATBHCS HAMpsMYIO0 KaK CyMMa HauOOJBIIEr0o M HaWMEHBLIETO 3HAYEHHWH, TOCKOIBKY
JIOJDKHBI YYUTHIBATHCS CIIEAYIOIINE COOOpaKEHHS:

- Ecnu 3aman nuama3oH moteps B (uuepe, To HyneBoe 3HadeHue (0 1b) cooTBETCTBYeT cucTeMawm,
NPUMEHACMBIM TIOJHOCTBIO BHE HOMeHIeHPIfI, 11 KOTOPBIX O0OBIYHO XapaKTepHa YMCEpCHHaA
BBIXOJHasA MOIIHOCTbD.

— Ecmm YCTAaHOBJICHBI PETYJIATOPHBIC OIpaHUYCHHA, TO 3HAYCHUC 3.M.M.M. MOXCT HEC 6LITL PpaBHBIM
MaKCHMAaIBHOW MOIIHOCTH IIIIOC MaKCHUMAIILHBIA KOA(QQUIMEHT YCHICHHS MUHYC MHHUMAaJbHBIC
notepH B puzepe (B aeruodenax).

- CucreMbl ¢ MeHee CIIOXKHOH MOJYISIUEed MOTYT, B IpPUHIMIIE, 00JaNaTh HU3KUMHU IOTEPSIMH
MOIIIHOCTH TepefaTynka M, CIeJoBaTelbHO, 0ojee BBICOKOW MOIIHOCTBIO; OIHAKO pa3paboTka
CHCTEM, MPHBS3aHHAS K CPEJHEMY OFOJDKETY JIMHHH, COTJIACHO TPEeOOBAHMSIM PHIHKA JUIsl JIAHHOTO
MPUMEHEHUs], TMPEIoiaraeT, 1Mo SKOHOMHYECKUM COOOpaKEHUSIM, HCIIOJNIb30BAaHUE YMEPEHHOM
MOIHOCTH. TeM He MeHee IIPU MCIIOJIb30BAHUH B YCIIOBUSIX MEHBIIETO Pa3HOCa KAHAIOB IIOTHOCTD
3.1.u.M. (1bBT/MI'11) MOkeT Bo3pacTu.

— CucreMbl ¢ Monymsiueii 6oee BBICOKOTO TOPsIIKa TPeOYIOT 0ojiee BBICOKHX IMOTEPh MOIIHOCTH
nepefaTinka U, MOJKII0YasCh K IMUPOKONOJOCHBIM CHCTEMaM C BBICOKOW MPOIYCKHOMN
CIIOCOOHOCTBIO, UCTIONB3YIOT MaKCHMAITbHYIO OOIIEIOCTYITHYIO MOITHOCTh. TeM He MeHee TIIOTHOCTb
3.u.1.M. (1BBT/MI'11) MoXeT He ObITh HAUBBICIICH Cpelu CUCTEM, Hcmob3yonmx OC.

— Jnst 3amaHHOM CceTH HaWBBICIIAs BBIXOJHAs MOIMHOCTh TX He 00s53aTeNbHO COOTBETCTBYET
HanOoJbIEMy KO3(POUITUEHTY YCIICHNUS aHTCHHEI.

3HaYeHHE 3.H.H.M. JJIA pa3JInYHbIX HaHpaBHeHI/Iﬁ AHTEHHBI MOJKET OBITHh BBIYHMCIICHO C Y4€TOM auarpaMMbl
HaIpaBJICHHOCTH aHTCHHEI.

4.9 Jnana3oH miaoTHocTH 3.1.1.M. (IBBT/MI'11)

[Tpu mpoBeieHNH HCCIIEIOBAaHUN COBMECTHOTO MCIIOJIB30BAHUS YaCTOT/COBMECTUMOCTH YacTO MCIOIb3yeTCs
CTEKTpaJbHAS TUIOTHOCTh 3.M.M.M. E€ HECTI0HO BBIYHCIUTH MyTEM MACIITAOMPOBAHUS C MCIOIH30BAHHEM
ko3 (hpuIMeHTa MIUPUHBI TTOJIOCHI JIST TMHAH CBSI3M pacCMaTPHBAEMOM CETH: TIOTHOCTD 3.1.1U.M. (IBBT/MI 1)
=»s.u.uM. (1bBT) — 10 log (pa3zHoc kanamoB B MIm).

B HekoTOphIX cioyyasx 3alaeTcsi TaKKe PEXHUM, KOTOPBIA SIBISETCS CTATUCTHYECKUM NapamMeTpoM I
HanboJee YacTo BCTPEUAIOIMXCS 3HAUYCHUH.

4.10 Tunnunblii KO3 GuuueHT WymMa npueMHuka (1b)

Koadduuument mryma npuemMHuka BKIO4YaeT notepu B ¢uibrpe Rx. [Ipenmonaraemoe 3HaueHue sBiseTCA
SKOHOMMYECKH L€JIeCO00pa3HOi KOMIIEHCAMEH sl JaHHOTO ITpUMEHeHus (B OOJbILeH CTereHu 3aBHUCAIIeH
oT TpebyeMoro OroKeTa JIMHHUH, 3aJI0’KEHHOTO IIPU pa3pabOTKe CUCTEMBI).

4.11 Tunu4HasA IVIOTHOCTH MOIHOCTH IIyMa npueMHnka (1bB1/MI'n)

TunuyHas IUIOTHOCTH MOIIHOCTH IyMa HPUEMHUKA MOXET OBITh IOJy4YeHa U3 IUIOTHOCTH MOIIHOCTH
TEIUIOBOTO TIyMa U paccuuThiBaeTca kak: —144 nbB1/MI'1 + koadduimenT nryma. AGComoTHAs MOIITHOCTD
uryma Rx MoxxeT ObITh moiTyueHa myTeM npuOaBiIeHUs HOMUHATIBHOTO KO3 (GUIMEHTa IUPUHBI TI0JIO0CH ITyMa
=10 log (pa3Hoc kananoB (B MI'1)).



Pex. MCI-R F.758-8 23

4.12 HopmupoBanublii BxoaHoii yposenb Rx a1s BER 1 x 10 (1BB1/MI')

HopMupoBaHHbIH BXoaHON ypoBeHb Rx s BER 107° 3aBHCHT OT COOTBETCTBYIOMIEr0 OTHONIEHUs S/N 1is
JecTBYIONIEro (hopMaTa MOIYJISAIUY U OT IIUPUHBI TTOJOCK! KaHana. OH MOXKET OBITh ITOJIy4EH U3 TUIOTHOCTH
MOIIHOCTH IIIyMa MPUEMHHKA I10 CIeIyolei dhopmyie:

HopmupoBanusiii BxonHo# ypoBeHb Rx (nbBT1/MI'm) = mmoTHOcTs MomHocTH Imyma Rx (nBB1/MI'm) +
S/N (nb).

dakTuvecKkuii BXOAHOW ypoBeHb RX Moxer OBITh TONyYeH MyTeM MNpHOABICHHS HOMHHAIBHOTO
ko3 duimenTa mupuHbI nosockl nryma = 10 log (pazHoc kananos B MI'm).

Nudopmarus o TeopeTrdeckoM oTHomeHuu S/N uist psga GopMaToB MOIYJISINH, KaK ¢ KOJUPOBAHUEM, TaK
u 0e3 xomupoBaHus, npuseaeHa B Pexomenparm MC3-R F.1101. [Ipu Hannuum uHGOpMAIKA O THIIOBOM
OKHJ]AeMOM 3HA4eHUU S/, BKIIIOYAIOIIEM BBIMTPBIII MPH KOJUPOBAHUH, 3Ta MH(DOPMAIUSA OTpaKacTcs B
Ta0JIMIle, B MHBIX CIydasX TaOJUYHbIC 3HAYCHHs OepyTCs U3 JaHHOM PekoMeHmaiuu, Mpu 3TOM CUMTACTCS,
YTO B CYHICCTBYIOIIMX CHCTeMaX (DAKTUYCCKHM BBIUTPHIII IIPH KOJUPOBAHUHM KOMIICHCHPYET KaK MUHHUMYM
MIOTEPH, CBSI3AHHBIC C BBEJCHHEM B JKCIUTyaranuio. OTtmedaercs, uro B Pexkomenmarmu MC3-R F.1101
OMUCHIBBIIOTCS cucTeMbl DC, pabotarolye B mojiocax 4actor Huke npumepno 17 I'Ti, kak ykazaHo B
Ha3BaHuM Toi Pexomennanmu. OnHako TeopeTrueckue 3HaueHust S/N, paccmarpuBaembie B PexoMeH auu
MCD3-R F.1101, moryT npumeHsThCS K cucteMaM OC, paboTaromuM B moyiocax 4acTot Beime 17 [T,

4.13 HomMuHaILHAs IVIOTHOCTH MOIIIHOCTH J10JITOBpeMeHHoii momexu (AbBT/MI'n)

[I10THOCTH MOIITHOCTH JIOTOBPEMEHHOM TIOMEXH, TIpUBEICHHAs B Tabnumax 6—14 u tadnumax 16—19, paBHa
Ngx+ I/N. 310 3HaveHHe JOIDKHO CTAaTh TOYKOH OTCcYeTa IMPU PACCMOTPEHUH COBMECTHOTO HMCIOJB30BAHUS
9acTOT WJIM COBMECTUMOCTH. HecMOTps Ha TO, 4TO 3HAUeHWE I Ngy HAXOIUTCS BO BTOPOH CTPOKE HAI
JTAHHOM 3aITUChIO B KAYKIOM CTOJIOIE YKa3aHHBIX TaOJIUII, COOTBETCTBYOIIEE 3HaYCHKE [/N 3aBHCUT OT HOJIOCHI
YacTOT M YCIOBHH COBMECTHOTO HWCIOJB30BaHMS YacTOT WJIM COBMECTHMOCTH, yKa3aHHBIX B TaOmwIe 5.
B mponutom B GONBIIMHCTBE ciay4daeB cymMMapHoe 3HaueHne B —10 b mnpuMeHsUIOCH AN ycIoBHH
COBMECTHOTO HCITOJIb30BaHMS YacTOT C OJMHOW CITy>)k00i Ha paBHOH TEPBHYHOW OCHOBE; OIJHAKO APYTHE
3HAYEHHS TaK)Ke MPUMEHSUINCH HITH Pa3pabaTbIBAINCh B MCCIEAOBAHUAX COBMECTHOTO FICTIONB30BAHUS YaCTOT
¥ COBMECTUMOCTH JIJISl Pa3NIMYHBIX YCIOBHUN TTOMEX.

3Hauenne —6 Ab MPUMEHSIOCh B HEKOTOPBIX CIIydasX COBMECTHOTO HCIIOJNIb30BAHUS YacTOT Ha paBHON
MIEPBUYHOM OCHOBE B mosocax yactot Hibke 3 ['T. B momonHenune k 3ToMy, 1anee IpuBeIeHBl PyKOBOJISIINE
yKa3zaHUs 110 UCCIIEAOBAHUSM COBMECTHOTO HCITOJIF30BAaHUS YaCTOT, BKIIIOYAIOIIAM OoJiee OJHON CITyKObI Ha
paBHOW TEpPBUYHON OCHOBE; B Tabmuile 4 TpHUBEACHH HEKOTOpPble PYKOBOJIINE YKa3aHUS IO BHIOOpY
3HaueHu [/N [UId WCIONB30BaHUS TP ONpPENeNieHHH COOTBETCTBYIOMIEH IUIOTHOCTH MOIIHOCTH
JOJTOBPEMEHHBIX TIOMEX.


http://www.itu.int/rec/R-REC-F.1101/en
http://www.itu.int/rec/R-REC-F.1101/en
http://www.itu.int/rec/R-REC-F.1101/en
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TABJIMLIA 5

PykoBoasimme ykazaHus 1o BbI0Opy 3HaYeHMil I/N 1Is1 10JITOBpEeMEeHHBIX ITOMeX

YciaoBHsA COBMECTHOIO
I/NY JlnanazoH 4acToT HCIO0JIb30BAHNS
yacTot/coBMecTHMOcTH?

KoMMmeHTapuu U cOOTBETCTBYIOIIHE
Pexomenpamnun MCO-R

Or 30 MI'y YcnoBusi COBMECTHOTO [[Tupoxo nmpuMeHsieMoe 3HaYeHHE
—6 1b mo 3 I'Tig HMCIOJIb30BaHMS YaCTOT, IS CyMMapHON MOMEXU
KpOME yIIOMSHYTBIX CchUIKy Ha COOTBETCTBYIOIIME PexoMeHn namu
-10 IlB Cabiie 3 rru B IPpYIrux MECTax JaHHOU CM. B Ta6HI/IHe 1
TaOIHIBI
<618 Or 30 MI'y Pasnenenue nokaszareneit MCO-R F.1094
=04A mo 3 I'Tig (cm. paznen 2 punoxenus 1 HacTosei
Pexomennanmm)

—6 1b nnu —10 b, B 3aBUCUMOCTH OT CUTyalluu
MOJKET IPUMEHSATHCS B TOM CITy4yae, €CJI PUCK
OJTHOBPEMEHHOT0 BO3ZHUKHOBEHHS ITOMEX

OT CTaHLUH C APYTUMHU paclpeaeeHUsIMU

Ha paBHOW MEPBUYHON OCHOBE SABISAETCA
HUYTOXXHBIM. B HHBIX cy4asx MoxeT
noTpeOoBaThCs OoJee KECTKUH KPUTEpHid

JUIS yueTa CyMMapHOM TOMEXH OT BCeX
MEIIAOIIHX CITy>KO Ha paBHOM MEPBUYHON
ocHoBe (To ecTh 3Hauenus —6 ab umu —10 g1b
JIOJDKHBI paccMaTpUBaThCs KaK MAaKCUMAaJIbHOE
cyMMmapHoe oTHoleHue //N oT Bcex ciry)0

Ha paBHOU MEPBUYHON OCHOBE)

CoBMecTHOE
HCIIOJIL30BAHUE YaCTOT
¢ boJtee ueM OHOM

<-10 ob Cspimie 3 I'Tx cityx00i Ha paBHO¥
IIEPBUYHON OCHOBE

ToJIBKO [UIs1 OKOHEUHBIX YCTPONCTB
¢ukcupoBannoro paauonoctryna (FWA),
MPUMEHSAEMBIX BHYTPH TIOMELIEHUH, COTJIACHO
MCD-R SM.1757

CoBMecTHOE MC3-R F.1609
HCII0J630BAHHUE YaCTOT

—-13 b 3-6 T Cosmectumocth ¢ UWB

~15 1B 27-3111Tn ¢ ®C, ucnonp3yromeit
HAPS
—20 nb 3-8,51T Cosmectumocth ¢ UWB MCD-R SM.1757
20 1B Bee Hccnenosanus MCDO-R F.1094
COBMECTHMOCTH

D Dru 3nauenuss /N TPUMEHSIOTCS K CYMMAapHBIM IIOMEXaM, CO3IaBaEMbIM pabOTOH CIIy’KObI, COBMECTHO
HCIIONB3YIOIIEH YacTOTY.

@ Jns neneit Hactosweil Pekomenaanuu nccnenoBaHus COBMECTUMOCTH O3HAYAIOT UCCIIEIOBAHUS, MPOBOIUMBIE
mexay ObC u:
— CHCTEMaMH B cIyx0aX, UIMEIOIINX paclpeesiecHre Ha BTOPUIHON OCHOBE B I0JI0CaX, KOTOPBIE PaCIpeesICHbI
(buKCHpOBaHHOU cIyk0e Ha MEPBUYHOI OCHOBE;
— CHCTEMaMH B CIIy)kK0ax, IMEIOIMINX paclipe/ielieHIe B APYTHX M0J0caxX (HampuMep, B COCETHHX MOJI0CAX);
— HUCTOYHUKAMH HU3ITyYeHHUH, OTIINYIHBIX OT PaAHOCITYXKO.

4.14 JononHuTtensHas uH(popManus (HOMUHAIbHBIA BXOJHOH ypoBeHb RX)

HomunanbsHbIH BX01HOM ypoBeHb RX (1bBT) HEe ynmomuHaeTcs B TabIMIaX B CBS3H C TEM, UTO B IEHCTBYIOIUX
CeTsIX ero 3HaueHHe U3MEHSETCA B IIMPOKOM AuarnazoHe. OIHAKO 3Ta BEJIMYMHA MOXKET IOTpeOoBaThCs JUIs
OLIGHKM KPaTKOBPEMEHHBIX MoMeX. HoMHHaNbHBIM ypOBEHb IpHeMa 3aBUCHT OT TpedyeMmoro Orokera
KOHKPETHOH JIMHUM, KOTOPBIH HEOOXOUM ISl TOCTHXKEHHS 33JaHHOTO KauecTBa MO OLIMOKaM U TOTOBHOCTH.
Kpome Ttoro, mpu wucnonb3oBannu ¢yHkiuun ATPC HOMHHanNbHBIA YpOBEHb NPHEMHHKA elle OoJblie
cHIKaeTcsl Ha BennuuHy nuamnazoHa ATPC. O6bruno npu ucnons3oBanun ATPC HOMHHaNBHBIA YpOBEHB


file:///C:/Users/isaeva/Downloads/МСЭ-R%20F.1094
file:///C:/Users/isaeva/Downloads/ITU-R%20SM.1757
file:///C:/Users/isaeva/Downloads/ITU-R%20SM.1757
file:///C:/Users/isaeva/Downloads/ITU-R%20F.1094
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MNpUEMHHKA JOJKCH CHU3UTLCA IIPUMEPHO Ha 10 ab. HpI/I H606XOHI/IMOCTI/I JaHHbIC O HOMHWHAJIBHBIX BXOJHBIX
YPOBHAX RX momxHbI OBITH npeaoCTaBJICHbI HAIMOHAJIbHBIMU aIMUHUCTPALUAMUA, KOTOPBIX HETOCPCACTBCHHO
KacacTCia NpOBOAMMOC UCCIICJOBAHUC.

B mobom crnyuyae i HOpMaldbHOTO (YHKIMOHHPOBAHUS JIMHUK CBs3H, BKiIrouas ATPC, HoMuHanmbHBIH
BXOJIHOH ypoBeHb RX He JODKeH ObITh HWKE 3HAYCHHH, MPeBhIAIOMNX npuMepHo Ha 10—15 nb BXomHOM
yposenb Rx my1st BER = 107,

s kaxaoi Mmosjocel 4acToT B TabOnmiax 6—15 nmBa croyidlla OTHOCATCS K PElpe3eHTATHBHBIM JIaHHBIM
Juist 6oJiee MPOCTHIX U 00JIee CIIOKHBIX CHCTEM, COOTBETCTBEHHO (cM. MyHKT 4.2 B [Ipunoxxenun 2).

TABJIULIA 6
IMapametpsl cuctem 1 cuctem PP @C B pacnipeneseHHbIX mos10cax yacToT Huxke 400 MI'y
IMonoca yacror 54.02-66.26

(MI') ’ ’
Ccpuika Ha Pexomenanuio MC3-R
Mopynsust QPSK, 16-QAM, 64-QAM, 256-QAM
Pa3Hoc kaHaJIOB U MIMPHUHA MOJIOCH iTyMa npuemMHuka (M) 0,12
JuamnazoH BeIxoaHoi Moumoctu Tx (1bBT) 10
Juana3oH rmioTHOCTH BeIXOAHON MorHocTH TxX (nbBT/MI'11)) 19,2
Juana3oH noreps B punepe/mynpruriekcope (1b) 3
Juanazon koadduimenTa ycuneHus anTeHHb! (1bn) 11,15 (BomHOBOI KaHaN)
Juana3oH 3HayeHui 3.u.u.M. (1bBT) 19,2
Jnamna3oH miI0THOCTH 3.1.u.M. (1BBT/MI 1) 27,4
Tunuuneiii kodQduimenT uryma npuemauka (1b) 6,4
TunuyHas MIOTHOCTh MOILIHOCTH IIyMa IPUEMHHUKA (=Ngy) —-137,6
(nbB1/MI'r)
HopmupoBaHHbIi BXO1HON ypoBeHb Rx ast BER 1 x 10°¢ -111,4
(nbB1/MI 1)
HomunanbHast II0THOCTh MOIIHOCTH TOJTOBPEMEHHON TOMEXU -137,6 + I/N
(nbB1/MI'r)
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TABJIMLA 7

Mapametpsol cuctem 1is cucrem PP @C B pacnpenenenHbix moyaocax yactotr mexkay 0,4 u 3 I'T'y

IMosoca yacror B » _ 1,700-2,100 . 2,290
('T'n) 0,4061-0,450 0,457-0,464 1,350-1,530 1.900-2.300 1,900-2,300 2,670
Ccpuika Ha Pekomennanuo MCD-R F.1567 F.1242 F.382 F.1098 F.1243
Mopymstiws | L 4-FSK, QPSK | ....... O B
Pa3Hoc kaHaOB ¥ IIMPHHA [10JIOCH] IIIyMa 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;
npueMHnKa (MI ') 0,15;0,2; 0,15;0,2; 1;2;3,5 1;2;3,5 0,15;0,2; 0,15;0,2; 1;2;3,5 1;2,3,5
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
Juana3on BerxogHoi MontHocTH TX (1BBT) [TPUME- TTPUME- 1-10 ITPUME- ITPUME- ITIPUME- ITIPUME- ITPUME- | TTPUME- ITPUME-
- YAHUE YAHUE YAHUE YAHUE YAHUE YAHUE YAHUE | YAHUE YAHUE
Jlnara3oH IJIOTHOCTH BBIXOHOW MOIIHOCTH 20-29
Tx (nbB1/MI'))
Jnana3oH noreps B Gpuaepe/MyIbTHUILIEKCOPE 04
(nb)
11-17
Juanazon ko3 pureHTa yCuaeHus aHTSHHbI .
(1B (BOSTHOBOM
A KaHa)
Junana3on 3HaueHui 3.u.1.M. (1bBT) 14-20
Jlnana3oH mI0THOCTH 3.1.1.M. (1bBT/MI ') 33-39
TunuuHbli K03GGUIMEHT 1IyMa NpHEMHHKA 4
(nb)
TunMYHAas IUIOTHOCTh MOLIHOCTH LIyMa -140M
npueMHuKa (=Nrx) (1bB1/MI'1)
HopMmupoBaHHbIii BXOJHON ypoBeHb RX -121@
st BER 1 % 1076 (nBB1/MTI 1)
HoMuHanbpHas MIOTHOCTh MOLHOCTH Nrx+ I/N Nrx+ I/N -140+I/N® Nex+I/IN | Nrx+I/N | Nrx+I/N | Nrx+I/N | Nrx+I/N | Nrx+I/N | Nerx+I/N
nonroBpeMeHHoi momexu (1bBT/MI )

IMPUMEYAHUE. — 3agannsiii Habop mapaMeTpoB AJsS IBYX ATAIOHHBIX CHCTEM B LEJSIX MPOBEICHHUS HCCICAOBAHHI COBMECTHOTO HCIIONB30BAHUS YaCTOT/COBMECTHMOCTH B HACTOSIEE BpeMs

HEJIOCTYTEH WU JOCTYIIEH JIMIIb YaCTUYHO. B KadecTBe BpeMEeHHOM Mepbl MOXKHO UCIIOIb30BaTh MAPAMETPHI, IPUBEIeHHbIE B [Ipuoxkennn 3 Ui Tex ke MOoJIoC YacToT.

(M TInoTHOCTH MOIIHOCTH LIyMa IIPUEMHHKA B KaHase OyzeT pasHa —159 nbB1/12,5 kL.

@ HopMupoBaHHBII ypOBEHb BXOJHOM MOMIHOCTH Ha npueMHuke 11 BER = 1 x 107° B xanane Gyzner pasen -140 n15Br1/12,5 k1.

®) HomuHanbHas IIOTHOCTH MOLIHOCTH JOJIOBPEMEHHOI TOMEXH B KaHaje Oyzer pasHa (-159 + I/N) nbB1/12,5 xI'1.
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TABJIMLIA 8
IMapamerpsol cuctem s cucreM PP @C B pacnipeneseHHbIX mo10cax yacToT Mexay 3 u 7,2 I'T'y
IMostoca wacror (I'T') 3,600—4,200 3,700-4,200 4,400-5,000 5,925-6,425 6,425-7,125

Ccpuika Ha Pexomenpanuio MCO-R F.635 F.382 F.1099 F.383 F.384
Monynsuus 64-QAM 512-QAM 64-QAM 256-QAM 16-QAM 256-QAM 64-QAM 128-QAM QPSK 64-QAM
Pa3HOC KaHAJIOB M MIUPUHA MOJIOCHI IIIyMa 10; 30; 10; 30; 40; 93); 10; 93);10; 13®); | 83);93); 10; 133); | 94); 10; 130 5;10; 20; 28; 5;10; 20; 28; 3,5;5;7;10; 3,5;5;7;10;
npuemHuka (MI') 40; 60; 60; 80; 90 133); 20; 20; 28; 29; 16,6; 20; 28; 20; 28; 40; 29,65; 40; 60; 29,65; 40; 60, 14; 20; 30; 40, 14; 20; 30; 40,

80; 90 28; 29; 40; 40; 60; 80 33,20); 40, 60; 80 60; 80 90 90 60; 80 60; 80

60; 80
Jlnana3on BbixoaHoOU MomHocTH Tx (1BBT) TTPUME- TTPUME- TTPUME- -5 -5...—-10 -5 -8...2,0 -11...2 -13...4 -15...3
Jlnama3oH IIOTHOCTH BBIXOJIHOM MOIIIHOCTH TX HAHHE HAHHE HAHHE -19,5... -252..-14,5 |-19,5...-14,5 —24...—-14,0 —25,7...79,7 -26...—9 —31...-13,0
(nbBT/MI 1) -14,5
/JlnamnasoH noteps B puiepe/MyIbTHILIEKCOpE 3 0 3 2,5...5,6 1,1...3 0...6,3 0...6,3
(aB)
Jlnana3on ko3 GUIEHTa YCUICHUS] aHTEHHBI 22,5 21,5...22,5 22,5 38,1...45,0 38,7...46,6 32,6...474 32,6...474
(ubn)
Jlnana3oH 3HaueHui 3.1.1.M. (1bBT) 14,5 11,5...14,5 14,5 20,6...37.,5 25,7...459 27,1...42.2 15,8...48.8
Jluana3oH wioTHOCTH 3.M.M.M. (1BBT/MTI ') 0,0...5,0 -3,7...5,0 0,0...5,0 46..21,5 10,9...31,1 14,1...29,1 -0,2...32,7
(moma 14,3) (moma 26,9) (moga 21,7) (Mona 8,2...24,2)

TunuuHbIi KO3QOUIKEHT yMa IPUEMHUKA 6,5 6,5...7 6,5 5 4,0 35 35
(ab)
TunuyHas MIOTHOCTh MOIHOCTH LIyMa -137,5 -137,5...—-137 —137,5 -139 —140 —140,5 —140,5
npuemMHuKa (= Ngy) (1bBT/MI'1)
Hopmupoanubiii BXoaHoU ypoBeHb Rx s BER -104,9 -117,0... —104,9 -112,5 -110,5 —127 -114
1 x 107 (ubB1/MI 1) -116,5
HomuHanpHas MI0THOCT MOIIHOCTH Ny +I/N | Ngx+I/N Nry+ I/N -137,5+I/N -137,5... -137,5+I/N -139 + I/N —140 + I/N —140,5 + /N —140,5 + /N
JonroBpeMenHoi nomexu (1bBT/MI')? —137 +I/IN

MPUMEYAHUE. — 3ananHblii HaOOp mapaMeTpoB Ul IBYX STAIOHHBIX CUCTEM B LENSAX MPOBEACHHUS MCCIIEIOBAHUI COBMECTHOTO HCIIOIB30BAHUS YaCTOT/COBMECTUMOCTH B HACTOSIIEE BPEMsl HEJOCTYNEH WM JOCTYNEH

JIHIIb 9aCTHYHO. B KauecTBe BpeMEHHOI Mepbl MOKHO HCIIONIB30BATh IapaMeTpBl, IPUBeICHHbIC B [IputoxkeHun 3 O7Ist TeX XkKe MOJI0C JacToT.

(M Jlns pacdera 3HAYCHHIl IMUIOTHOCTH 3.M.M.M. HEpeJaTdrKa HEOOXOAUMO OHPEACIHTh PA3HOC KAaHAIOB/IIMPHHY IOJOCH KaHama. B MpuBeACHHBIX TabMHIax MCHOIB3YIOTCS LU(pPHI Pa3HOCA KaHAIOB, 0003HAYCHHbBIC
noJ1y:kupHbIM mpudToM. IIpn Hanuuny Hanbonee BEpOATHOTO 3HAUCHUS (MOMBI) €TO CleqyeT IPHHUMATh B KauecTBe OPHEHTHPOBOYHOTO B 3aJaHHOM JHAIa30HE, H MOXKET II0TPeOOBaThCs JONONHHTEIbHBIN aHATH3
qyBCTBHTEIFHOCTH B KaXJOM OTAEIFHOM CTydae IJIs OLEHKU MOTEeHIHAla JaHHOH OMeXH, 00yCIOBICHHOrO H3MEHEHUSMH B IIpeJieaX yKa3aHH Oro AHAIIa30Ha.

", kak onucaHo B myHKkTe 4.13 B IIpunoxeHuu 2

?)  HomwuHambHas IUIOTHOCTh MOIIHOCTH JOJITOBPEMEHHBIX MOMEX OIPEACNSACTCs KakK '"IUIOTHOCTh MOIIHOCTH IymMa NpHEeMHHKa + (TpeOyemoe 3HadeHne I/,
(cMm. Taxoke myHKT 4.1 B [lpunoxennn 1).

() JlanHOe 3HaYeHME pa3HOCA KAHAIOB HE YKa3aHO B CIPABOYHON PekoMeHmamuu.
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TABJIMLIA 9

IMapamerpsl cuctem 1iis cucrem PP @C B pacnpenesieHHbIX mosocax yactotr mexkay 7,1 u 14 I'T'n

IMosnoca yacror

(I'T'w)

7,110~

7,900

7,725-8,500

10-10,5

10,5-10,68

10,7-11,7

12,75-13,25

Cchika Ha
PexomeHnaiuo
MCDH-R

F.385

F.386

F.747

F.747

F.387

F.497

Moayssiuus

16-QAM

128-QAM

16-QAM

128-QAM

QPSK

128-QAM

QPSK

128-QAM

16-QAM

64-QAM

QPSK

128-QAM

Pa3zHoc kaHanoB u

HIMpHUHA ITOJIOCHI

ryMma npue€MHHUKa

(MT')

3,5;5;7;10; 14;
20; 28; 300);
409; 60; 804

3,5;5;7;10; 14;
20; 28; 300);
409; 60; 804

1,25;2,5;5;7;10;
11,662; 14; 20, 28;

29,65; 30; 40;
600; 800)

1,25;2,5;5;7;
10; 11,662; 14;
20, 28; 29,65;
30; 40; 60°);
800

1,25;2,5;3,5;7;
14; 28; 56

1,25;2,5;3,5;7;
14; 28; 56

1,25;2,5;3,5;
7

1,25;2,5; 3,5;
7

5;10;20; 40;
60; 67; 80; 56;
112

5;10;20; 40;
60; 67; 80;
56;112

3,5;7;14;28;
56

3,5;7;14;28; 56

Jlnana3on
BBIXOTHOM
MoInHoCTH TX
(nbBT)

—6,5... 13

—6,5...13

—6,5... 13

—6,5... 13

Jlnana3on
TUIOTHOCTH
BBIXOJTHOM
MouHocTH Tx
(1bBT/MI 1))

-25,5..3

-25,5..3

-25,5..3

-25,5..3

-11,5

-11,5

Jlnana3soH noTepsb B
dunepe/mynpumie

kcope (nb)

0...6,3

Jnanaszon
ko3 puIreHTa

YCHUJICHHASA aHTCHHBI

(abn)

12...48,6

12...48,6

12...48,6

12...48,6

33,7...48,6

33,7...48,6

Jnanazon

3HAYCHUH 3.U.U.M.

(nbBT)

5,5...55

5,5...55

5,5...55

5,5...55

27.4...48,6

27.4...48,6

Jnanazon

IIDIOTHOCTH 5.M.U.M.

(nbBT/MI'i)™)

—13,5...45

—13,5...45

—13,5...45

—13,5...45

15,9...37,1

15,9...37,1

Tunuaabiit
K03 GULIEHT

IIymMa IPHEeMHHKA

(ab)

2,5...6

2,5...6

2,5...6

2,5...8

Tunuanas
MJIOTHOCTh
MOIIHOCTH IIIyMa

npueMHUKa (= Ngy)

(nbBT/MTI 1))

—141,5...
—138,0

—141,5...
—138,0

—141,5...
—138,0

—1415...
—136

—140

—140

I[TPUME-
YAHUE

—-15,0...1,0

0,0

—-15,6...-3,0

-19,0...-3,0

—14,8...-12,8

—-16,0

—54

-30,1...-17,5

2,1...10,0

37,1...45,9

44...51

36...48,0

29...49,5

30...47,6

20,5...

33,1...51,2

13,3...43,0

19,5...49,5

23,5...38,9

16,5...

15,3...33,4
(mona 28,5)

-2,7...27,0
(monma 15,9)

14,1...44,1

9,0...24,4

4,5...5

—140

-139

-139

—1395...
-139

—140
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TABJIMLA 9 (oxonuanue)

Mosoca yacTor 7,110-7,900 7,725-8,500 10-10,5 10,5-10,68 10,7-11,7 12,75-13,25
(I'T'w)

HopmupoBaHHbIii -121,0... -112,5... -121,0... -111,3... -126,5 -110,5 -117 -118,5 -112,5 -126... -117
BXOJIHOH YPOBEHb -117,5 -115,0 -117,5 -106,5 -125,5
Rx nna BER
1x10°

(n1bB1/MT 1)

HomunansHas —141,5... —138,0 + I/N —141,5... —141,5... —140 + I/IN —140 + I/IN Nrx+ I/N Nrx+ I/N —139+ /N —139+ /N —139,5... —140 + I/N
IIOTHOCTh —138,0 +I/N —138,0 +I/N -136+I/N —-139+ I/N
MOIIHOCTH
JIOJITOBPEMEHHO
MOMEXHU
(ubBT/MI')®

I[TPUMEYAHMUE. — 3aganHblii Ha00p napamMeTpoB JUls IBYX 3TAJIOHHBIX CUCTEM B LIEJISX MTPOBEIACHUS HCCIIE0BAaHUNH COBMECTHOTO HCIIONB30BAHUS YACTOT/COBMECTH MOCTH B HACTOSIIIEE BPEMs HELOCTYIIEH WIN JOCTYIIEH JIMIIb

4acTHYHO. B kauecTBe BpeMeHHOI Mephl MOKHO HCIIOIb30BaTh APaMETPhl, NpHBeieHHbIE B IIpuiioxkeHny 3 JUIst TeX e M0JI0C 4acToT.

(M Jlnst pacyera 3HA4YCHHH IUIOTHOCTH 9.M.M.M. [epeaTYMKa HEOOXOAMMO ONMPENEINTh PA3HOC KAHAJOB/IIMPHHY [OJIOCH KaHala. B MpHBEeICHHBIX TabIMUAX HCMOIB3YIOTCS LU(PBI pa3HOoca KaHAIOB, 0003HAYCHHbIE
noJy:kupHbIM mpudTom. IIpy Hanuuuyu Hauboee BEpPOSTHOIO 3HAaUeHHs (MOJBI) €ro cieAyeT NPHMHUMATh B KauecTBe OPHEHTHPOBOYHOTO B 3aJJaHHOM JMAIMa30HE, H MOXKET MOTPeGOBATLCS JONOTHUTENIBHBIN aHaIH3
4yBCTBUTEILHOCTH B KaXKI0M OT/EJILHOM CIIydae /il OLEHKH MOTeHIMala JaHHO ToMexH, 00yCI0BIeH HOr0 M3MEHEHHAMH B TIpe/ieNiaX YKa3aHHOTo JMana3oHa.

® HomwuHalbHas IVIOTHOCTb MOLIHOCTH J0JITOBPEMEHHbIX IIOMEX OIPE/IesIeTCsl KaK "TUIOTHOCTh MOIIHOCTH IIyMa IIPUEeMHHIKa + (Tpebyemoe 3nadenue I/N)", kak omnucaso B myHkre 4.13 B [Ipunoxennu 2 (cMm. Taroke myHKT 4.1
B [Ipunoxenun 1).

() JlanHoe 3HaueHHe pa3HOCA KAHAIIOB HE yKa3aHO B CIIPABOYHON PexoMeHnaumu.
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Pex. MCI-R F.758-8

TABJIULIA 10
IMapametpsl cuctem 1 cuctem PP ®C B pacnpeaeneHHbIX Mos10cax yacToT Mexxay 14 u 34 I'T'g
Tosoca wacrot (I'T'w) 14,4-15,35 17,7-19,7 21,2-23,6 24,25-29,50 31,8-33,4
Ccpuika Ha Pexomenpanmo MCO-R F.636 F.595 F.637 F.748 F.1520
Monynsiuus QPSK 128-QAM QPSK 64-QAM QPSK 128-QAM 16-QAM® 128-QAM® QPSK 256-QAM
Pa3Hoc kaHaJIOB ¥ MIMPHHA ITOJIOCH ITyMa 2,5;3,5;7, 2,5;3,5;7,; 1,25;1,75; 2,5; 1,25;1,75; 2,5;3,5;7; 2,5;3,5;7; 14, 2,5;3,5;7; 14, 2,5;3,5,7; 14; 3,5;7;14; 3,5;7;14;
npuemunka (M) 14; 28; 40; 14;28; 40; 3,5;5,7,7,5; 2,5;3,5;5,7; 14;259); 28; 28;300); 50; 28;30;400); 56, 28;30; 40@©); 28;56(); 112 | 28;56©); 112
56; 112 56; 112 10;13,75;20; | 7,5;10;13,75; | 30; 50; 56; 56; 112; 224 606); 112 56; 604X6); 112
27,5; 30; 40; 50; 20;27,5; 30; 112; 224
55; 60©); 110; 220 40; 50; 55;
60©; 110; 220
Jluanason BeIxoaHo# MomHocti Tx (abBT) | —21,0...-3,0 | —18,6...—4 -37...-3,0 -10...0 -28,0...-3,0 | —27,0...-10,0 -39...-19 -10...0 -29...-9 -29...-15
Jlvana3oH IIOTHOCTH BBIXOAHOM MoHOCcTH | —26,4...—8.,4 -33,1... —45,4...-19,0 -26 —42,0...-17,0 | —41.8...-248 | —53,8...-33,87 —24,8...—-14,8 -37,5..-17.5 —43,5...
Tx (ubB1/MI'1)® -18,5 -29,5
JlnanasoH norepsb 0...10,0 0...10,0 0,0...9,3 0...93 0,0...6,3 0...59 0,0...6,3 0,0...6,3 0...1,5 0...1,5
B dhugepe/myabtuiiekcope (ab)
Jlnana3on ko3 puIreHTa yCUIeHUs 31,9...49,0 31,9...49,0 21,7...48,3 32...48 32,3...49,7 32,3...49,7 31,5...48 31,5...48 37,8...43 37,8...43
aHTeHHBI (1bun)
Jlnana3oH 3HaueHui 3.u.u.M. (1BBT) 16,9...37 19,9...36 -11,7...43 -1,1...36 94...34,7 12,8...29,6 -13,9...29 15,2...48 7,3...34,0 7,3...28,05
JInana3oH MmIOTHOCTH 3.1U.H.M. 11,5...31,6 54...21,5 -20,4...27,3 -17,1...20 —4,6...20,7 -2,0...14,8 -28,7...14,2M 04...33,2 -1,1...25,5 -7,2...13,5
(nBBT/MI 1) (mMoma 16,2) (mMona 8,0)
TunuuHbli KO3QOUIKEHT IyMa IPUEMHHUKA 5 5 5,0 5 6 5 6,5 6,5 6 6
TunuyHas MIOTHOCTh MOIHOCTH LIyMa -139 -139 -139 -139 —138 —139... —137,5... -137,5 —138 —138
npuemMHuKa (=Ngy) (1bB1/MI 1)
HopmupoBaHHBIH BXOIHOH ypoBeHb Rx —125,5 -109,5 —125,5 -112,5 —124.5... —-116 -117 —-108 -131,3 -107,3
st BER 1 x 1076 (xbB1/MTI 1) -119,5
HomunanbHasi nI0THOCTh MOIITHOCTH -139+ /N |-139...-136 + —-139 + /N —139 + I/N —138 +I/N —139 + /N —137,5+I/N -137,5+ /N —-138 + I/N —-138 + I/N
nonroBpeMenHoi nomexu (1bBT/MI')? I/IN

MMPUMEYAHUE. — 3ananHblii Ha0op mapamMeTpoB AJIs IBYX 3TaJOHHBIX CHCTEM B LIEJSX IMPOBEACHHS UCCIEIOBAHUI COBMECTHOTO MCIOJIB30BAaHHUS YaCTOT/COBMECTH MOCTH B HACTOSAIIEE BPEMs HEIOCTYIICH WIIM JAOCTYIICH
JIHIIb 9aCTHYHO. B KauecTBe BpeMEHHOI Mepbl MOKHO HCIIONIB30BATh IapaMeTpBl, IpUBeaeHHbIe B [IpHIoskeHH 3 71 TeX XKe MOJI0C JacToT.

(O]

Jlns pacdeTa 3HAUCHUH IUIOTHOCTH J.M.M.M. IepefaTInKa HEOOXOAMMO OIpPENEeNUTh Pa3HOC KaHAJOB/IIMPHHY IIOJIOCH KaHala. B mpuBeneHHBIX TabIuIax HCHOIB3YIOTCA LMGPHI pa3sHOCAa KaHAIOB, 0003HAYCHHEIC

noJ1y:kupHbIM WpudToMm. [Ipn HamHIny HanboIee BEPOATHOTO 3HAYCHHS (MOJBI) €TO ClleLyeT IPUHUMATh B Ka4eCTBE OPHEHTHPOBOYHOIO B 3aJaHHOM JHAIa30HE, H M OXKET HOTpeO0BaThCs NOMOIHHTENbHbIN aHATH3
qyBCTBHTEIFHOCTH B KaXJOM OTACIFHOM CTydae IJIs OLEHKU MOTEeHIHAla JaHHOH MOMeXH, 00yCIOBICH HOrO H3MCHEHUSIMH B IIpeleNax yKa3aHHOTO JHaNa3oHa.

@

() JlanHOe 3HaYeHME pa3HOCA KAHAIOB HE yKa3aHO B CIIPaBOYHON PexoMeHmammu.

“)

©  TllupuHa MOIOCH YACTOTHOTO OIOKA.

O Drti 3HAYEHWS IIOTHOCTH 3.1.1U.M. TX TMOIy4eHsI U3 pa3Hoca KaHajia (upuHb! mosockl) 30 MI' B mpepenax gacrotaoro 6ioka 60 MI'm.

B naHHOIi cucTeMe npuMeHsieTcs agantuBHas Moaysiuus Mesxxay QPSK u 16-QAM, a npu o0bI4HBIX yCoBHAX BeIOUpaetcs 16-QAM. B stoit cucteme ucnosib3yercs nonoca yactor 25,27-26,98 I'Tu.
() B Paitone 2 3Ta cucteMa HCIOIB3yeTCs B Tosoce yactot 25,25-27,3 TT.

HomuHanbHas IIOTHOCTh MOLIHOCTH JOJITOBPEMEHHBIX IOMEX OMNpEeleseTcsi Kak "IUIOTHOCTh MOIIHOCTH IymMa mnpueMHuka + (tpebyemoe 3Hauenue I/N)", kak onmcano B myHkre 4.13 B [IpunoxeHun 2
(cMm. Taxoke myHKT 4.1 B [Ipunoxennn 1).
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TABJIULIA 11

IMapamerpsol cuctem 1iis cucrem PP @C B pacnpenesieHHBIX mos10ocax yactoT Mexkay 36 u 59 I'lT'y

31

ITos10ca yacror
(')

36,0-40,5

40,5-43,5

51,4-52,6

55,78-59,0

Ccruika Ha Pexomengammo MCD-R

F.749

F.2005

F.1496

F.1497

Mogymsupmst

QPSK

32-QAM

QPSK

256-QAM

FSK

Pa3HOC KaHATOB M MMpPHHA ITOJIOCH ITyMa
npuemHunka (MI'm)

2,5, 3,5;7; 14; 28;
56; 112; 140; 224

2,5;3,5;7; 10;
14; 28; 30; 40;
50; 56; 112; 140;
224

7; 14; 28; 56;
112; 224

7; 14; 28; 56;
112; 224

3,5;7; 14; 28;
56

3,5, 7; 14; 28;

56

3,5;7; 100); 14;
200); 28; 300,
409); 50; 56; 100

3,5, 7; 14; 28;
50; 56; 100

Jnanazon BerxogHoi MontHocTH TX (1BBT)

—60...—15

-37,5...-16,5

-10

-17

Jluana3oH TIOTHOCTH BBIXOIHOM
MorgHoctd Tx (iBBT/MI'm)()

—68,4...-23,4

—45,9...-33,9

—24.5

—34,5

Jlnana3oH noTeps B
¢unepe/mynprumiekcope (1b)

0

0

0...2,5

Jnana3oH ko3hGpUIMEHTa yCUICHUS]
aHTeHHs! (1bn)

34...45

34...46

38...44

Junana3on 3HaueHuii 3.u.u.M. (1bBT)

—-20,8...30

-1,7...29,5

25,5...34

I[I/Ial'IaSOH IUIOTHOCTHU 2.U.U.M.
(xBBT/MT')™

-29,2...21,5

—-15,7...12,1

11...19,5

Tumunelii kodddunmeHT nryma
npueMHuka (1b)

8

7

Tl/ll‘ll/lllﬂaﬂ IUIOTHOCTHh MOIIITHOCTHU myMa
NpUEMHHUKA
(=Nrx) (1bBB1/MI'n)

—136

—-137,7

—137

—137

HopmupoBanHblil BXOAHOH ypoBeHb Rx
st BER 1 x 1076 (nBB1/MI 1)

-122,5

-114,2

-123,5

~104,4

ITIPUME-
YAHUE

TTIPUME-
YAHUE

—20...3

-37,0...=7,0

0...2,5

40,1...48,8

17,6...51,8

0,6...41,8

7

-137

—123.,6

[TPUME-
YAHUE

HoMuHaIbHAS! ITIOTHOCTH MOIHOCTH
JOJITOBpeMeHHOI omexu (nbBT/MI'm)?®

-136 +I/N

-137,7+I/N

-137+I/N

—137+1I/N

Nrx+ I/IN

Nrx+ I/IN

-137+I/N

Nrx+ IIN

IMPUMEYAHUE. — 3agannsiii Habop mapaMeTpoB Ui ABYX J3TAJOHHBIX CHCTEM B LIEJISIX MPOBEACHUS MCCIICIOBAHHNA COBMECTHOTO HCIIOJIb30BAHUS YaCTOT/COBMECTHMOCTH B HACTOSIICE BpeMs
HEJOCTYIICH MM JIOCTYIICH JIMLIb YaCTUYHO. B KayecTBe BpeMEHHON Mepbl MOXKHO HCIIOJIb30BaTh MIAPaMETpPhI, IPUBeIeHHbIE B [IpriioxkeHnu 3 i TeX *Ke MOoJIOC YacToT.
(M Inst pacyera 3HAYEHMI IOTHOCTH 3. 1.1 M. TIEPEJATINKA HEOOXOJMMO OTIPEIENHUTH PA3HOC KAHAIOB/ IIUPUHY MOJIOCHI KAHANA. B MPUBEIEHHBIX Ta0MMIAX UCTIONB3YOTCA IU(BPBI PA3HOCA KAHATIOB,
0003HauYeHHbIE MOJYKUPHbIM WpHdToM. [Ipy HanuuuKu Hauboee BEPOSTHOrO 3HAYEHHMs (MOABI), €ro CieayerT NPUHUMATh B Ka4eCTBE OPHEHTHUPOBOYHOIO B 33/IaHHOM JIMANa30HEe, ¥ MOXET
MOTPEOOBATHCS IOTIOJHUTEbHbIH aHAIN3 YyBCTBUTEILHOCTH B KaXJIOM OTZIEJIBHOM Cllydae Ul OLCHKH IOTECHIMAJA JAHHOI ITOMeXH, 00OYCIOBICHHOIO M3MEHEHHSIMHU B IPEAeIIax YKa3aHHOTO

JvamnasoHa.

?) HoMuHanbHas INIOTHOCTh MOIHOCTH JOJTOBPEMEHHBIX IOMEX OIPENENeTcs Kak "INIOTHOCTh MOIIHOCTH IIyMa IpueMHHKa + (TpeGyemoe 3Hauenue I/N)", kak omucaHo B IyHKTe 4.13
B [Ipunoxxennu 2 (cM. Taroke myHKT 4.1 B [Ipunoxxenuu 1).

©) JlaHHOE 3Ha4YEHHE PA3HOCA KAHAIIOB HE YKA3aHO B CIIPAaBOYHON PekoMenmanum.
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Pex. MCI-R F.758-8

TABJIMIIA 12
IMapametpsl cuctem 1 cuctem PP ®C B pacnipeaeneHHbIX M010cax 4acToT Boie 59 I'T'n
IToJioca yacror
59-64 64-66 71-76/81-86
(I'T'w)
Ccriika Ha Pexomennarmo MC3-R F.1497 F.1497 F.2006
Monynsuus QPSK 64-QAM BPSK 64-QAM QPSK 64 QAM
Pa3Hoc kaHaOB ¥ IIUPHHA M10JIOCH ITyMa 50; 100 50; 100; 150; 250; 30; 50 50; 100; 150; 250; 500; 750; 1000; 500; 700; 1000
npuemunka (MI 1) 500%); 1250; 2500 250; 5009, 1250; 1500; 1750;
1250; 2500 2000; 2250
Juanazon BerxogHoi MontHocTH TX (1BBT) -22...-20 =24 -15...-12 =24 -10 =20
Jlnara3oH IJI0THOCTH BBIXOJHOW MOIIHOCTH TX -42...-40 =51 -29.8... -26,8 =51 -41 -47...-50
(aBBT/MTI'm)™M
JuanazoH noreps B puaepe/MynsTuiuiekcope (1b) 0..2,5 0..2,5 0..2,5 0..2,5 0 0
Juanazon ko3 hurrenTa ycuaeHus aHTeHHbBI 38..48 38..48 48...50 38..48 54 44...50
(nbm)
Junana3on 3HaueHuii 3.u.u.M. (1bBT) 13,5...28 11,5..24 30,5...38 11,5..24 44 24...30
JuanasoH mioTHocTH 3.1.1.M. (ABBT/MTI 1)) -6,5...8 -15,5...-3,0 15,8...23,3 -15,5...3,0 13 -6...3
Turmunelii ko3¢ dunment nryma npuemHuka (1b) 8 8 9 8 10 8
TunuyHas MIOTHOCTh MOIIHOCTH IIyMa -136 -136 -135 -136 -134 -136
[IPHEMHHKA
(=Nrx) (1BB1/MI'n)
HopmuposaHHsIii BXonHOH ypoBeHb Rx -122,5 -109,5 -124,5 -109,5 -120,5 -94...-91
a1 BER 1 x 107 (nbB1/MI'm)
HomunanpHas miioTHOCTh MOLITHOCTH -136 +I/N -136 +I/N -135+1I/N -136 +I/N -134+I/N -136 + I/N
JOJIrOBpeMeHHOI momexu (nbBT/MI'1m)?®

(M ns pacuera 3HaYEHUH ITIOTHOCTH 3.H.K.M. TIEPEAATIMKA HEOOXOIMMO OTPEIENUTH PA3HOC KAHAIIOB/IIMPHHY TOJIOCH KaHana. B MPUBEIeHHBIX TaGNUIAX HCTIONB3YIOTCS (B PA3HOCA KAHAJIOB,
0003Ha4YeHHbIe MOJY:KHPHBIM mpugToM. [Ipy Hanuunu Haubosiee BEPOSTHOIO 3HAUYEHHs (MOJBI), €ro CleayeT NPUHMMATh B Ka4eCTBE OPUEHTUPOBOYHOIO B 3aJaHHOM JHAla3oHE, U MOXKET
MOTPEOOBATHCS JIONOJHUTEIbHBIH aHAIN3 YyBCTBUTEIBHOCTH B KaXIOM OTIEIBHOM Cllydae JUlsl OLEHKH MOTEHLHMAIa JaHHOH NoMexu, 00yCIIOBICHHOIO HU3MEHEHUAMH B TIpEAeax YKa3aHHOTO

JyamnasoHa.

@) HomuHanbHas IUIOTHOCTh MOLIHOCTH JOJIOBPEMEHHBIX MOMEX ONPENENAETCS KaK "IUIOTHOCTh MOIIHOCTH LIyMa NpHEMHHKA + (TpeOyemoe 3Hadenue I/N)", kak omucaHo B myHKTe 4.13
B [Ipunoxxenuu 2 (cM. Taroke myHKT 4.1 B [Ipunoxxenuu 1).

) JlaHHOE 3Ha4YEHHE PA3HOCA KAHAIIOB HE YKA3aHO B CIIPAaBOYHOM PekoMenmanum.
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TABJIULIA 13

33

Mapametpsl cucrem PMP ®C na yacrorax Huke 0,47 I'T'n

ITosoca yacror
(I'T'w)

0,457-0,464

Ccouika Ha Pexkomenpanuo MCO-R

Monynsust LeHTpanbHble CTAaHIUU OKOHEYHBIE CTAHINN
4-FSK, QPSK 4-FSK, QPSK

Pa3HocC kaHan0B M IMPUHA MOJIOCH IITyMa 0,0125 0,0125

npuemnanka (MI'm)

MaxkcuManbpHBIN 1Uana3oH BIXOAHOM MOIHOCTH TX 1-10 1-10

(nbBT)

MaxkcumanbHBIN 1Haa3oH MIOTHOCTH BBIXOAHOM 20-29 20-29

momHoctH Tx (aBB1/MTI')™M

MuHUMaBHBIA Hana3oH NoTeph 1-3 14

B punepe/mynpTumiekcope (1b)

MakcuMaibHBIH Anana3oH ko3 (GHUIueHTa yCuiIeH s 2-11 8-17

aHTeHHBI (1bun) (BceHamnpaBieHHAS/CEKTOPHAS ) (HampaBJieHHAas)

MaxcuManbHbIN uana3oH 3HadeHui 3.u.1.M. (1bBT) 1420 1824

MaxcuMasbHbIN Juana3oH MIOTHOCTH 3.1. M. M. 33-39 37-43

(aBBT/MTI"m)

Koappunument myma npuemnunka (1b) 4 4

TunuyHas MIOTHOCTH MOITHOCTH LIyMa MPHEMHHUKA —140M —140M

(= Nry) (abB1/MI'1))

HopmupoBaHHBIH BXOHON ypoBeHb Rx -121@ -121®

a1 BER = 1 x 107° (aBB1T/MI'1)

HomuHasbHast MIOTHOCTH MOIHOCTH —140 + I/N® 140 + I/N®

JI0JITOBpEMEHHOM omexu (1bB1/MI')?

@ TInoTHOCTH MOIHOCTH IIyMa IPMEMHMKA B KaHase OyjaeT pasHa —159 nBB1/12,5 k1.

) HopMuUpOBaHHBIH YPOBEHb BXOHON MOIIHOCTH Ha npueMHuke mist BER = 1 x 107 B kanane 6yaeT paseH

—140 nbB1/12,5 xI'11.

©®) HoMuHaJIbHAs IJIOTHOCTH MOIIHOCTH JOJITOBPEMEHHOM OMEXH B KaHasle Oy/IeT paBHa

(—159 + I/N) nbB1/12,5 xI'11.
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Pex. MCI-R F.758-8

TABJIULIA 14

IMapametpsl cuctem 1is cuctem PMP ®C B pacnipenesieHHBIX M0Ji0cax yacToT Mexay 1,3 no 11 I'T'y

IMosnoca yacror

1,35-2,69

1,35-2,69

(I'T) (mopamnanasons! 1,35-2,5) (moaamnanasousi 2,5-2,69) 3,40-3,80 10,15-10,68

Ccpuika Ha Pexomenpanmo MCO-R F.701 F.701 F.1488 F.747,F.1568
dopmar MoayIALUR IenTpanbubie | OxoHeuHbIE IlenTpanbHbie OKOHEYHbIe IlenTpanbHbie OKOHEYHbIe IlenTpanbHbie OKOHEYHbIe

CTaHIHH CTaHIUH CTaHIIUU CTaHIIUU CTaHIMU CTaHIMU CTaHIMU CTaHIMU

ot QPSK QPSK ot QPSK QPSK 64-QAM 64-QAM
10 64-QAM®) 10 64-QAM®)
Pa3HOC KaHAJIOB M MIUPUHA MOJIOCHI IIIyMa Kpatno 0,5 Kpatno 0,5 5;5,5;6© 5;5,5;6© 25®;1,75; 25®; 1,75, 1,759; 2,5; 5; 28®; 1,75®);2,5; 5;
npuemunka (M) 3,5;...140D 3,5;...140 304 28@); 304
Jlnana3oH BeixoaHOM MomHocTH TX (1BBT) [TPUME- [TPUME- 5...13 —6...0 5...13 —6...0 -3 -12
. YAHUE YAHUE
Jlnana3oH MIOTHOCTH BBIXOHOM MouHOCTH TX —2,78...6,01 —13,8...-6,99 —6,46...10,6 -17,5...72,43 —5,43 —-14,4
(nbBT/MI 1)
/JlnamnasoH noteps B puaepe/mMynbruriekcope (1b) 3 0 2 0 0,5 0
Tun aHTeHHBI U Mana3oH kodduuuenTa 13 13 10 8 15 18
ycunenus (nbn) (BceHamnpaBiIeHHas) (BceHarnpaBiIeHHas) (BceHarnpaBiIeHHas) (BHYTpeHHsA)... | (90° MUKpPOMOJIOCKO- (maHenbHas)
... 16 (cexropHas) ... 18 (cexropHas) 18 (Hapy»xHas) Basi CEKTOpHas)

Jlnana3oH 3HaueHui 3.1.4.M. (1bBT) 23...26 32 21...29 8...18 11,5 6
Jluana3oH wioTHOCTH 3.M.M.M. (1BBT/MTI )" 15,2...19,0 24,2...25,0 9,54...26,5 —3,46...15,6 9,07 3,57
TunuuHbli K03 duuneHT uyma npuemMuuka (1b) 4 4 3 3 5 5
TunuyHas MIOTHOCTh MOIHOCTH LIyMa —140 —140 —141 —141 -139 -139
npuemMHuKa (=Ngy) (1bBT/MI 1)
HopmupoBaHHbIi BXOAHOW ypoBeHb RX -126,5...—113,5 -126,5 —127,5...—-114,5 -127,5 -112,5 -112,5
st BER 1 x 1076 (abB1/MI'nr)
HomuHanbHast JI0THOCTh MOIIHOCTH Npy+ I/N Npy+ I/N -140 + I/N —140 + I/N —141 + I/N —141 + I/N —139 + I/N —139 + I/N
noiropeMenHoi nomexu (1bBT/MI')?

MMPUMEYAHUE. — 3ananHblii HaOOp mapamMeTpoB Ul JIBYX 3TaJOHHBIX CHCTEM B LIEJISX HPOBEACHUS UCCIECAOBAHUH COBMECTHOTO HCIIOIb30BAHHS YacCTOT/COBMECTUMOCTH B HACTOSILEE BPEMs HEAOCTYIICH MM JOCTYIEH

JIHIIb 9aCTHYHO. B KauecTBe BpeMEHHOI Mepbl MOKHO HCIIONIB30BATh IapaMeTpBl, IPUBeICHHbIC B [IputoxkeHun 3 O71s TeX XkKe MOJI0C JacToT.

(M Jlns pacdera 3HAYCHHIl IUIOTHOCTU 3.M.M.M. HEpeJaTdrKa HEOOXOAUMO OHPEACIHTh PA3HOC KAaHAIOB/IIMPHHY IOJOCH KaHama. B MpuBeACHHBIX TabMHIaX MCHOIB3YIOTCS LU(PHI Pa3HOCA KaHAIOB, 0003HAYCHHbBIC

noJ1y:KUpHbIM WpHdTOoM. [Ipn Hammuny Hanbolee BEpOSTHOTO 3HAYCHHS (MOJBI) €TO ClefyeT IPHHIMATh B KA4eCTBE OPHEHTHPOBOYHOTO B 3aJaHHOM JHAIa30HE, H MOXKET HOTPeOOBATHCS NOMOIHUTEIbHBIA aHAIN3
qyBCTBHTEIFHOCTH B KaXJOM OTAEIFHOM CTydae IJIs OLEHKU MOTEeHIHAla JaHHOH MOMeXH, 00yCIOBICHHOrO H3MEHEHUSAMH B IIpeJieaX yKa3aHH Oro AHAIla30Ha.

®  HomuHanbHas IUIOTHOCTH MOIIHOCTH [OJITOBPEMEHHBIX MOMEX OMpEAENAETCs Kak "IUIOTHOCTh MOLIHOCTM LIymMa TpueMHuKa + (Tpebyemoe 3nadenue I/N)", kak omucano B myHkre 4.13 B Ilpuinoxkenuu 2

(cMm. Taxoke myHKT 4.1 B [Ipunoxennn 1).

() JTannoe 3Ha4YeHHE pasHOCA KAHATOB HE YKa3aHO B CIPABOYHOM PekoMeH namm.

@ IllupuHa MOIOCH 4ACTOTHOTO OIOKA.

() dopmat MoxyIAUK OOBIYHO H3MEHSETCS AHHAMHYECKH B COOTBETCTBUM C yXY/IIICHHEM YCIOBHI PAaCIPOCTPaHECHHUS.
© B Pekomenpannn MCD-R F.701 npuBenen numb 6a308siit uatepsan 0,5 ML (win KpaTHOe eMy Iiejoe 3HaueHue). 3HaueHust 5; 5,5 u 6 MI'11 npeuioKeHsl B KauecTBe HanOoIiee pacpoCTPaHEHHBIX Pa3HOCOB KaHATIOB

JUTSL OTUX CUCTEM.

B Pexomenmarmun MCO-R F.1488 npusenen sumis 6a3oBsiii uatepsan 0,25 M (nu kpatHoe eMy menoe 3uadenue). 3uagdenns 1,75; 3,5... 14 MI ' mpe/iokeHbl B KauecTBe HanboIIee pacpoCTpaHEHHBIX PA3HOCOB

KaHaJIOB JI OTUX CHCTEM.
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TABJIMLIA 15
IMapametpsl cuctem 1 cuctem PMP ®@C B pacnipeneseHHbIX moJiocax yactoT Bbime 11 I'Ty
HO“‘E;}‘I'I’)‘CT"T 17,70-19,70 21,20-23,60 24,25-29,50 31,8-33,4 38,6-40,00

Ccpuika Ha Pexomenpanuio MCO-R F.595 F.637 F.748 F.1520 F.749
Monynsiuus Ilent- Okoneunbie| [leHT- OKOHEYHbIE Cranuus IenTpanbhas cranuust | OKOHEUHbIE CTAHIIMU Ilent- OKOHEYHEIE Ienr- OKOHEYHEIE

panbHas CTaHLMK | pajibHas CTaHLUU C MHOT'OITYHKTOBOM ot QPSK ot QPSK pasibHast CTaHLIUU payibHast CTaHLIUU

CTaHIHS CTaHIHs (peuieTuaToii) aHTEHHOU 10 16-QAM® 10 16-QAM® CTaHIMS CTaHIMS

60 cM, nmerorein
BBICOKHT KOd(HUIIHEHT
ycunenus, ot QPSK
10 256-QAM®©
PasHoc KaHaoB ¥ mmpuHa monocskl | 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;300); 3,5;7;14;28;309; | 3,5;7;14; | 3,5;7; 14; 50@); 604 50@; 60
wyma nnpuemuuka (MI'm) 20; 30; 40; | 20; 30; 40; 28 28 56; 112; 409; 60 56; 112;409; 60® | 28;56@; 28;56@);
50 50 112; 168 112; 168

Jlnana3oH BeIXOAHOM MouHOCTH TX [TPUME- | TIPUME- | ITPUME- [TPUME- -12...—5 -19 [-39...—19] [TPUME- [TPUME- I[TPUME- I[TPUME-
(nbBT) YAHUE YAHUE YAHUE YAHUE YAHUE YAHUE YAHUE YAHUE
Jlnana3oH IOTHOCTH BBIXOIHOM —62...—28 —33,80 —538...
momunoctd Tx (abBT/MI'm)(") —33,84)
Jlnana3oH norepb 0...1 0 0
B ¢unepe/mynbrumiekcope (1b)
Tun aHTeHHBI U AWAa30H 43 6,5 15
ko3¢ uienTa ycunenus (1bu) (HanpaBieHHas) (BceHarnpaBiIeHHas). .. (rutockas)...35
Jlnana3oH 3HaueHui 3.u.u.M. (1bBT) 29..36,5 nbBt -12,5... =7,5...12,5
JlMana3oH IIOTHOCTH 3.1.H.M. 17...18 -27,3% —22.3...-2,3®
(nBBT/MI 1)
Tunuansi ko3¢ dUIHEHT nTyMa 6 8 8
npuemHuka (ab)
TunuyHas IIOTHOCTh MOIIHOCTH -138 -136 -136
uryma npuemnuka (= NRX)
(abB1/MTI'11)
HopmupoBaHHbIH BXOAHOW YPOBEHb -130 -122,5... -122,5...
Rx mst BER 1 x 1076 (nbB1/MTI'r) -115,5 -115,5
HomuHanpHas MI0THOCTh Npx+I/N | Nrx+I/N | Npx+I/N | Nix+I/N —138 + I/N —-136 + I/N —-136 + I/N Nrx+ I/IN Nrx+ I/IN Npx+ I/IN Npx+ 1IN
MOIIIHOCTH JAOJITOBPEMEHHOMN
nomexu (1BBT/MI'w)?

MMPUMEYAHMUE. — 3ananHblii Habop mapaMeTpoB [UIs IBYX STAJOHHBIX CUCTEM B IIEJISX MPOBEACHUS HCCIEA0BAHUN COBMECTHOTO MCIOJIBb30BAHMS YaCTOT/COBMECTUMOCTH B HACTOSIIIEE BPEMsI HEIOCTYIICH WU TOCTYIIEH
JIHIIb 9aCTHYHO. B KauecTBe BpeMEHHOI Mepbl MOKHO HCIIONIB30BATh IapaMeTpBl, IPUBeICHHbIC B [IputoxkeHun 3 O7Is TeX XkKe MOoJI0C JacToT.

(O]

Jlns pacdeTa 3HAUCHHH IUIOTHOCTH J.M.H.M. IIepeJaTuNKa HEOOXOANMO ONPEIENUTh Pa3HOC KaHAIOB/IIMPHHY IOJNOCH KaHala. B mpuBeneHHBIX TaOMHIAX HCIOIB3YIOTCS HU(PHI pa3HOCa KaHATIOB, 0003HAYCHHBIC

NOJIy:KHPHbIM mpHTOM. [Ipn HauNK HaboIEe BEPOSATHOTO 3HAUCHHS (MOJBI) €T0 CIeAyeT IPHHIMATh B KA4eCTBE OPHEHTHPOBOYHOTO B 33laHHOM JHAIa30He, H MOXKET OTPeOOBATHCS TOTIO THUTESIBHBIH aHAIN3
qyBCTBHTEIFHOCTH B KaXJOM OTJEIBHOM CIydae JUIS OLEHKH TOTeHINaNa JaHHOU TOMEXH, 00yCIIOBICHHOI0 H3MEHEHHAMH B IIpejielaX yKa3aHHOTO AHAIa30Ha.

2)

(cMm. Taxoke myHKT 4.1 B [Ipunoxennn 1).

3)

@ IllupuHa MOIOCH YACTOTHOTO OIOKA.

®)
©6)

Z[aHHOe 3HAQYCHHUE pa3HOCa KaHAJIOB HE YKa3aHO B CHpaBO‘IHOfI PeKOMeHﬂaHHPI.

OTH 3HaYCHUS IVIOTHOCTH MOIIHOCTH NepeJaTINKa MK 3.H.H.M. PACCUHTAHBI AT pa3HOca KaHATIOB (IMPUHBI 010ck! 9acToT) 30 MI' B 61moke yacToT mupuHOi 60 MI'm.
dopMaT MOIYJISAIUH OOBIYHO U3MEHSACTCS JHHAMUYECKH B COOTBETCTBUH C YXY/IIICHUEM yCIOBUH pacIpOCTPAHESHHS.

HomuHanpHas IUIOTHOCTh MOINHOCTH NOITOBPEMEHHBIX IMOMEX OIpefe/seTcss Kak "IUIOTHOCTh MOIIHOCTH IIyMa IpHeMHHKa + (TpeOyemoe 3Hauenue I/N)", xak ommcaHo B myHkre 4.13 B Ilpumoxennnu 2
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IIpunaraemsiil JokymeHT 1
K IIpuioxenuro 2

HpI/IMepLI HCCJIeOBAHMI CTATHCTHYECKOI O pacnpeacjacHust

3HaveHMs, TPUBEACHHBIC B CIICAYIOMUX MIPUMEPAX, MOIYICHBI yTEM aHalIn3a HEKOTOpPhIX ceTeil PP B ceTsix
MH(PaACTPYKTYPHI TOJABHIKHON CBSI3H, ITPU ITOM CTATHCTUYECCKHUE ()YHKIIMH IPUBS3aHbBI K CTATHCTUKE 0a30BbIX
CTaHLMI TOABWKHOM CBSI3M Ha TEPPUTOPUM OJHOW AJIMHHUCTpPALMU. YKa3aHHbIE CETH OIUCHIBAIOTCS

CJICIYIOLIMM 00pa3oM:
— 1335 nuuuit ¢ nuanasonoM npotsokeHHocTH 16-0,4 kM B muamnaszone 11 I'Tx;
— 1285 nuuuit ¢ nuamnazonom npotsokeHHoctH 8,7—0,1 kv B muanazone 15 I'T;

— 1058 nuuuit ¢ quama3zonoM npotsokeHHocTH 5,1-0,1 kv B muanazone 18 [T,

IMonydyeHHsle B pe3yibTaTe CTATUCTUYECKHE paCIpeleieHUs 3.M.M.M. JUIT OTHX JIMHHH TpPEICTaBICHBI
B Tabymmue 16.

TABJWLIA 16

Pa3Hocth MEKAY TEOPETUIYCCKUM MAKCUMYMOM M CTATUCTUHIECCKUM pa36poc0M (l)aKTI/l‘leCKI/lX
3HAYEeHM 3.U.U.M.; HA MIPUMEPE TPEX CUCTEM OZ[HOﬁ AIMUHUCTPALlUHA

ITosoca 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

Teoperuueckuii makcumym‘) 40,3 38,1 35
daxTHUecKkoe MaKCHMAaJIbHOE 3HAUYCHHE 38,8 35,4 33
daxTHyecKoe cpeaHee 3HaueHue (1) 31,7 28,4 22,8
S;;é{iip}l);}z(;e; OTKJIOHEHHUE (PaKTHUYECKUX 32 32 43
Pa3HOCTB MEXKIy TEOPETUUECKUM U 1,5 2,7 2
(haKTUYECKUM MaKCUMaJIbHBIMUA 3HAUCHUSIMU
u+2c 38,1 34,8 31,4
Teopernueckuit MakcumyM (UL + 20) 2,2 33 3,6
p+1,64c 37 33,7 29,9
Teoperuueckuii MakcumyM (p + 1,64G) 3.3 4,4 5,1

@) TeopeTuyeckuii MAKCUMYM = BBIXOJHAs MOIIHOCTh TX (MakcuUMalbHas) — MOTEpU B (UAEpE/MYIbTUILIEKCOPE
(MUHMMAaNBHBIE) + KOA(PQUIMEHT yCHUIICHHS AHTEHHbI (MAaKCUMANBHBIN), 3TO 3HAYECHHE MOXET W HE OBITh
(haKTUYECKUM MaKCUMAIIbHBIM 3HAUCHUEM.

3Ha4YeHUs pa3HOCTH MEXIY TEOPETUIECKUM U (PaKTUUECKUM MaKCHUMAJIbHBIMU YPOBHSIMH JISKAT B AUANIa30HE
ot 1,5 1o 2,7 nb. ®akTuueckue JaHHbIE TepeIaTInKa AT 3TUX CHCTeM BKITFoUaroT Oomnee 2000 Touek TaHHBIX.
3areM, mpemmnoiaras, 9TO MacCHB IaHHBIX, coiepxkamuii 6omee 2000 Touek, MOIUUHSAETCS HOPMAIBHOMY
pacmpeneiaeHuIo, MOKHO BBIYMCIUTh 3HaueHUs 2 ¢ U 1,64 6. 3gech ¢ — CTaHAAPTHOE OTKJIOHEHHUE, a |l —
cpennee 3HadeHue. [Topsaaka 95% Todek JaHHBIX HaXOAATCA B MpeleNax 2 G OT CPEAHEr0 3HAYEHHs], U OKOJIO
90% — B mpenenax 1,64 ¢ oT cpenHEero 3HA4YCHHs. YPOBEHb 3.M.M.M. CHHXKAETCA OT TEOPETUYECKOTO
Makcumyma npuMepHo Ha 3 1b nns 95% touek u Ha 4 1b s 90%.

CnenyeT OTMCTUTB, YTO HO,Z[O6HLII>'I AHAJIN3 MOXCT MPUBCCTU K HECKOJIBKO pa3IMYaromnMCa pe3yJibTaTaM B
3aBUCUMOCTHU OT CTATUCTUYCCKOI'O PACIIPEACICHUA JaHHbIX.

Tem He MeHEee MOXKHO IMMOKa3aTh, YTO Ha MPAKTHUKE CYIIECTBYCT HECKOTOPAA PA3HOCTh MCIKAY TCOPCTUUCCKUM
MAakKCUMyMOM U MAaKCUMAJIbHBIMH 3HAUYCHUSIMU (baKTI/ILIGCKI/IX JaHHBbIX.



Pex. MCI-R F.758-8 37

IIpunoxenue 3

Jlpyrue koHKpeTHbIe mapameTpbl cuctem ®C

B Hacrosmem IIpunoxeHuM Takke NPEICTaBICHBI pPEalbHbIE CUCTEMBI, PA3BEPHYTHIE HA NPOTSKECHUU
OTIPEJINICHHOTO BpeMeH!. HekoTopele U3 3THX MapaMeTpoB MOTYT OBITh YCTApEBIIMMH, HO JIETI0 B TOM, YTO
OT aJIMUHHCTPAllMii MOKa HE IMOCTYNajo OOHOBJICHHBIX CBOJHBIX HAOOpPOB MapaMeTpoOB; TEM HE MEHee
MPHUBEJCHHBIC MapaMeTPbl MOTYT BCE K€ HMCIOJb30BaThCs, ecny B Tabmuiax [IpuinokeHust 2 OTCyTCTBYIOT
CIIPABOYHBIE JAHHBIE 10 CUCTEMAM JJI PACCMAaTPUBAEMBIX I10JI0C YacTOT.

Hacrosimee [punoxenue co3nano Ha 6aze Otuera MCO-R F.2108. OOGHOBNEHBI ClieyoNIHe TEPMHUHBI:

— Tepmunasr "Konnentpatop", "bazoBas cranmusa", "lleHTpanpHas cTaHIUS'" CBEACHBI B EIMHBIN
tepmuH "LleHTpanpHas craHus'.

- Tepmunsbt "Y nanennas cranius” ("Remote station"”, "Out station"), "OxoHeuHas cTaHIUA" CBEACHBI
B euHBIA TepMuH "OKOHEUHast CTaHITUs".

Jnist Kaxkoro auana3zoHa 4yactoT B Tabnuiax 17—20 qBa cTosdmma OTHOCSTCS K PelPe3eHTATUBHBIM 3HAYCHUSIM
Juist 6oJiee MPOCTHIX B 0OJIee CIIOKHBIX CHCTEM COOTBETCTBEHHO (CM. TYHKT 4.3 [lpunoxenus 2).
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TABJIULIA 17

IMapametpsl cuctem 14 cuctem PP ®@C B pacnpeneseHHbIX mosocax yactot Huxke 3 I'T'n

ITos10ca yacror

0,4061-0,450

1,350-1,530

1,700-2,100

1,900-2,300

2,290-2,670

(I'Tu) 1,900-2,300
Ccolika Ha Pexomenparmo MCD-R F.1567 F.1242 F.382 F.1098 F.1243
Monynsiuust QPSK 32-QAM MSK QPSK 0-QPSK QPSK QPSK 256-QAM MSK
Pa3Hoc kaHaIOB M IIMPHHA [10JIOCH 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;2,5;3,5; | 1,75;2,5;3,5; | 0,25;0,5; 1;
npueMHuKa (MI ') 0,15;0,2; 0,2; 0,25;0,3; 2:35 2;3,5 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
MakcuManbeHbI Anana3oH BIXOIHOH 7 0 7 0...7 7 3 -9...7 -1...2 5
momtHoctH Tx (1BBT)
MakcumanbHbI Auana3oH MIOTHOCTH 1,6...13 —2,4...7,0 4,0 -3,0...7 =7,6 -12 -14..-1,5 —6,4...3.4 —6,5
BBIXOHOM MorHocTH TX (BBT/MI')™)
MuHuManbHbIi JUana3oH NOTepb 2 2 5 1...5 3 1 3...6 0...2 4
B punepe/MynprHmiekcope (nb)
MakcuManbHbli Auana3oH Ko duieHra 25 25 16 16...33 33 31 28...30 33...38 25
ycuieHus aHTeHHBI (1bu)
MakcHuMasbHBIN THAaNa30H 3HaAYCHUN 30 23 20 20...39 40 34 14...30 32...40 26
3.1.1.M. (1bBT)
MakcuManbHbIi 11ana3oH IIOTHOCTH 25...36 21...30 17 17...39 25 19 10...19 27...35 15
s.1.u.M. ((BBT/MT'm)™
Koa¢pduuuent myma npuemuuka (ab) 5 3,5 4 4.7 4 4 4...6 3.4 4
TunuyHas MIOTHOCTh MOIIHOCTH IIyMa -139 —140,5 —140 —140...-137 —140 —140 —140...-138 | —141...-140 —140
npueMHuKa (= Nry) (abBT/MI'1)
HopmupoaHHBIi BXOAHOH ypoBeHb Rx —125,5 -117 -126,5 —126,5... -126,5 -126,5 —126,5... —108.4... -126,5
st BER 1 % 1076 (nBB1/MTI 1) -123,5 -124,5 -107,4
HomuHnaneHast ioTHOCTh MOLITHOCTH -139 +I/N —140,5 + I/N —140 + I/N —140... —140 + I/N —140 + I/N —140... —141... —140 + I/N
JOJITOBpeMeHHOI omexu (1bBT/MI'1m)?® —-137+I/N —-138 +I/N —140 + I/N

M nst pacuera 3HAUEHHUH TWIOTHOCTH 9.M.M.M. TX HEOOXOIMMO ONPEIENUTh PA3HOC/IUPUHY TIOJIOCH KaHala. B MpUBeNeHHBIX TAGNHUIAX MCTIONB3YOTC UPBI PasHOCa KAaHATA, 0003HAYEHHBIE

NOJIYKMPHBIM IIPHTOM.

@) HomuuanbHas IIIOTHOCTh MOIIHOCTH JOJITOBPEMEHHOM MOMEXHU ONPEAENAETCs CIELYIOMUM 00pa3oM: "TIIOTHOCT, MOIIHOCTH IlyMa IIpUeMHHUKa + (Tpebyemoe oTHomeHue I/N)", Kak OIUcaHo
B myHkTe 4.13 [Ipunoxxenus 2 (cM. Takxke myHKT 4.1 B [Ipunoxxenun 1).
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TABJIULIA 18

IMapamerpsol cuctem s cucrem PP @C B pacnipenesieHHbIX mos10cax yacToT Mexkay 3 u 12 I'T'n

39

ITosnoca yacror

('T') 3,600—4,200 3,700—4,200 10,5-10,68
Ccpuika Ha Pexomengannro MC3-R F.635 F.382 F.747
Monyastiust 64-QAM 512-QAM QPSK QPSK® 128-TCM
Pa3HocC xaHanoB M MMpHUHA NOJIOCH IIyMa mpueMHuka (MI'1r) 10; 30; 40; 60; 10; 30; 40; 60; 28; 29 1,25; 2,5; 3,5, 7 1,25; 2,5; 3,5, 7

80; 90 80; 90

MaxkcuMabHBIH Anana3oH BIxoaHol MomHocTh Tx (nbBT) -1 7 0 -2 -3
MaxkcuMabHBIM JHana3oH MIOTHOCTH BBIXOJHOM MOIIHOCTH TX —16...—11 -9,0 -15 -10 -7,0
(aBBT/MI'm)"
MuHUMaNBHBIN IMana3oH noTephb B Gpuaepe/Myiabrumiekcope (1b) 0 3 3 0 0
MakcumanbHbIi 11ana3oH Ko GUIIMEHTa YCHUIICHNsT aHTeHHBI (1b1) 42 40 37 49 51
MakcuManbHBIN Tuana3od 3HaueHui 3.1u.1u.M. (1bBT) 41 44 38 47 48
MakcuManbHbIH JUana3oH MI0THOCTH 3.4.u.M. (1BBT/MI')™) 26...31 28 23 39 44
Koaddunument nryma npuemunka (1b) 3 2 4 3 4
TunuvHas IIOTHOCTh MOLIHOCTH IIyMa MpueMHUKa (=Ngpx) (1bBT/MI ') —141 —142 —140 —141 —140
HopmupoBaHHBIH BXoaHo#H yposerb Rx s BER 1 x 1076 (sBB1/MI'1) -114,5 -106,5 -126,5 -127,5 -116,4
HoMuHasbHas MI0THOCTh MOLTHOCTH JOJITOBPEMEHHOM ITOMEXU -141+ /N -142+ /N -140+ I/N -141+ /N —140+ I/N
(nBBT/MI'1m)®

(" Jlns pacyera 3HAYEHUH TIOTHOCTH 3.M.U.M. TX HEOOXOIMMO OTIPEJENUTH PA3HOC/IMPHHY MOJIOCH KaHANA. B IIpHBEIEHHBIX TAOIMIIAX UCTIONIB3YIOTCS M(PBI pa3sHOCca KaHaa,

0003HaYeHHbIE MOTYKHPHBIM LIPU(TOM.

@ HomwuHaNbHAS IUIOTHOCTH MOLIHOCTH JIOJTOBPEMEHHOI MOMEXH ONPENENAETCS CEAYIOMM 06pasom: "[LIOTHOCT MOIIHOCTH NIyMa MPUEMHHKA + (TpeOyeMoe OTHOLIEHHE
I/N)", xax omtrcano B mmyHKTe 4.13 [Ipunoxenns 2 (cM. Taroke myHKT 4.1 B Ipunoxennn 1).

) OnuceiBarorcs asa uga Mopyasuuu (QPSK u 4-FSK) u Bei6pana Moxynsmus QPSK.
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TABJIMLIA 19

IMapametpsl cuctem 14 cuctem PP ®C B pacnipenesieHHbIX mos10cax yacToT Boime 12 I'T'y

ITosnoca yacror

('T'tr) 12,75-13,25 51,4-52,6
Ccpuika Ha Pexomengannro MC3-R F.497 F.1496
Moaymsimst QPSK 4-FSK 32-QAM
Pa3Hoc kaHaoB M MIMpPHHA MOJOCH yMa npuemMHuka (MI ') 3,5;7;14; 28 3,5;7; 14; 28; 56 3,5;7; 14; 28; 56
MaxkcuMaTbHBIH Anana3oH BeIxoaHol MomHocTh Tx (nbBT) 10 —20 —20
MakcuMaJIbHBIH AUana3oH MIOTHOCTH BBIXOHOM MomHuocTH Tx (1BB1/MI'm)() —4,5...4,6 —34..-25 —31
MuHUMaNBHBIN IUana3oH notepsb B puaepe/mynprumekcope (ab) 0 0 0
MakcumanbHbIi 11ana3oH Ko GUIMEeHTa YCUIIEHHS aHTeHHBI (1bH) 49 50 50
MaxkcuManbHbIN quana3oH 3HaYeHuH 3.u.1.M. (1bBT) 45 30 30
MakcUMaJbHbIA IUana3oH MIOTHOCTH 3.1.1.M. (1BBT/MI')® 31...40 16...25 19
Koaddunument nryma npuemunka (1b) 10 11 7
TunuvHas MIOTHOCTH MOIIHOCTH IIyMa pueMHUKa (= Nry) (1bBT/MI'1) -134 —133 —137
Hopmuposannslii Bxoauo# ypoBerb Rx st BER 1 % 107° (abB1/MTI'11) -120,5 -109,9 -113,5
HoMuHajbHAs MIOTHOCTh MOMIHOCTH JOJITOBPEMEHHOI noMexu (1BB1/MIm)® -134+ /N -133+ I/N -137+ /N

(" Jlns pacdera 3HAUEHUH TWIOTHOCTH 5.M.U.M. TX HEOOXOIMMO OTIPEENUTH PA3HOC/IMPHHY MOJIOCH KaHANA. B MPHBEIEHHBIX TAOIMIIAX UCTIONB3YIOTCS M(PhI pasHOCa KaHaa,

0003HaYeHHbIE MOTYKHPHBIM LIPU(TOM.

@ HomuHanbHas IIOTHOCTH MOLIHOCTH JIOJTOBPEMEHHOI MOMEXH ONPEIENAETCS CEaYIomMM 06pasom: "[LIOTHOCT MOIHOCTH HIyMa MPUEMHHKA + (TpeOyeMoe OTHOLICHHE
I/N)", xax onucano B nyHkTe 4.13 Ipunoxkenus 2 (cM. Takxe nyHKT 4.1 B [punoxenun 1).
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TABJIMLIA 20

MapameTtpsl cuctem s JuHUi cBsisu PMP ®©C
B pacnpe/ejeHHbIX mogocax yactor Huzke 11 I'T'n

41

IToJsioca yacror 1,35-2,69
IT) (cy6mosoca 1,35-2,5)

Ccpuika Ha Pexomengannro MC3-R F.701

dopmar MoxynSIIHN LlenTpanbHbIe OxoHe4HBIE
CTaHINN CTaHIMN
QPSK® QPSK®

Pa3HOC KaHAIIOB U MIMPHMHA MIOJIOCHI IryMa mpueMHuKa (M) 2;35@ 2;3,5®

MaxkcumanbHBIN 1Hana3oH BIXOAHOM MomHocTH TX (1BBT) 0...7 0...7

MaxkcuManbHBIN JUana3oH MJI0OTHOCTH BBIXOIHOM MOIIHOCTH TX -3,0...1,6 -3,0...1,6

(nBBT/MTI"m)®

MuHHMaNBHBIN AUana3oH noTeph B puaepe/MyibTumiekcope (ab) 0...44 0...4

MaxkcuMaTbHBIH Anana3oH K03 (QHUIneHTa YCUIeHHs aHTCHHBI 13 (BcenanpaBneHHas/ 17,5 (BonmHOBO#

(nbu) CEKTOpHas)... KaHaJI/pyrnopHasi)...

17 (Bcenanpasnennas/ | 27 (napabonnyeckas/
CEKIIMOHHAs) pyTmopHas)

MaxcuManbHbIN [uana3oH 3HadeHui 3.u.1.M. (1bBT) 6...24 16...34

MakcuManbHbI Mana3oH MIOTHOCTH 3. u.1u.M. (1BBT/MI ') 3,0...19 13...29

Koappunment myma npuemnunka (1b) 3,5..4 3,5..4

TunuyHast MIOTHOCTh MOIHOCTH IITyMa MIPHEMHHUKA —140,5...—140 —140,5...—140

(=Nrx) (1bB1/MTI'1)

HopmupoBaHHbIi BX0aHON ypoBenb Rx st BER 1 x 107 —127...-126,5 —127...-126,5

(nbB1/MI'r)

HomunanbHast II0THOCTh MOIIHOCTH IOJAIOBPEMEHHON IIOMEXHU —140,5...—140 + I/IN —140,5...—140 + I/N

(nBBT/MI'1m)®

() Jlns pacyera 3HAYEHMi IUIOTHOCTH 3.M.M.M. TX HEOOXOIMMO ONPEAETHTH PA3HOC/UIMPHHY MOJOCHI KaHAJA.
B npuBeaeHHBIX TabIMIaX UCIOIB3YIOTCSA (Pl pa3HOca KaHala, 0003HaYeHHBIE MOJTYKUPHBIM IIPUPTOM.

@ HoMuHaJBHAS IIIOTHOCTH MOIHOCTH JI0JITOBPEMEHHOM MOMEXH ONPEAENSETCS ClieAytomum oopazom: "[LIOTHOCTE

MOII[HOCTH IIyMa NpuUeMHHKa + (Tpedyemoe oTHolIeHHe 1/

(cm. Taroke myHKT 4.1 B Ipunoxenun 1).

, kKak omucaHo B myHKTe 4.13 Ilpunoxenus 2

3)

4

Nmerotcs cuctemsl, ucnoib3ytomue Moy O-QPSK u QPSK B naHHO# monioce 4acToT, ¥ BRIOpaHa cucteMa
QPSK, Tak kak oHa 0051a/laeT BCEMU MOXOSIUMH ITapaMeTpaMH.

B Pexomennarmun MCD-R F.701 npuBeaeH nuis 6a30Bbiit uaTepBai 0,5 MI'1 (nim kpaTHOe eMy 1ieoe 3HaYeHue).
3nadenwns 2 u 3,5 MI'1 ipeToKeHBI B Ka4ecTBE Hanboiee pacipoCTPaHEHHBIX pa3HOCOB KaHaa I 3THX CUCTEM.
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