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HALWOHANBbHbLIN CTAHOAPT POCCUNCKON OEOJEPALUMN

AYANOBU3YANBbHAA NHPOPMALIMOHHAA CUCTEMA PEA/IbHOIO BPEMEHW (PABUC)

Hopmbl 1 MmeToAbl METPO/IOTNYECKOTO obecneyeHns

Realtime audiovisual information system (RAVIS).
Norms and methods of measurement assurance

[ata BBefeHuns - 2014-09-01

1 O6nacTb NpMMeHeHHUs

HacTosiwmii ctaHgapT pacnpocTpaHseTcs Ha o06opyfoBaHVe ayAvoBM3yasibHOM WHGOPMAaLMOHHOW
cucTeMbl peanbHoro BpemeHun PABUC. npegHa3HauyeHHOW Ans uudpoBOro Ha3eMHOro Y3KOMOJSI0CHOro
BewaHns no NOCT P 54309-2011 B I u Il nonocax OBY-gnanasoHa yacTtoT (65.8 - 74.0 Ml'y n 87,5 - 108.0
Mrw).

CrtaHfgapT ycTaHaB/iMBaeT HOPMbl Ha OCHOBHble napameTpbl cuctembl PABUC u meTofbl uX
N3MEpPEeHUst NPU UCMbITAHWSAX U IKCNyaTaLuu.

MapameTpbl 1 MeToAbl UX W3MEPEHWIA, He NpUBEAEHHble B HacTOsLleM cTaHgapTe, onpegenswTcs
cTaHfapTaMu, TEXHWYECKUMU YCOBUSAMMW, KOHCTPYKTOPCKOM U WHOW TEXHUYECKOW [OoKymeHTauuel Ha
COOTBETCTBYHOLEee obopyaoBaHve.

2 HopmaTtuBHble CCbIIKN

B HacToslleM cTaHfapTe UCNosib30BaHbl CCbINIKM Ha Criefyloline cTaHjapThbl;

FOCT 15150-69 MaluunHbl, npubopbl 1 gpyrne TexHuyeckme nsgenus. icnonHeHus Ans pasnnyHbiX
KIMMaTMYecknx painoHoB. KaTeropuu, ycnoBusi akcniyaTauuu, XpaHeHWs W TpaHCnopTUPOBAaHWA B YacTu
BO3AEeNCTBUA KIMMaTUu4ecknx hakTopoB BHELLHENR cpefpl

FOCT 22261-94 CpepcTBa M3MeEpPEHUA 3NEKTPUYECKUX U MArHUTHbIX BeMYMH. O6Lne TEXHUYECKUe
ycnosus

FOCT P 52210-2004 TenesugeHue seljatesnibHoe uudposoe. TepMUHbI 1 onpegeneHns

FOCT P 54309-2011 AyauoBusyanbHasa MHGOpMaLMOHHasA cuctema peasbHoro spemexu (PABUC).
Mpouecchbl hopMMpoBaHNs KaApOBON CTPYKTYPbl, KaHa/fbHOr0 KOAMPOBAHUS U MOAYNAUUW ANS CUCTEMbI
LiMhpoBOro Ha3eMHOro y3K0NosIoCHOro paanoseltadnsa B OBY-ananasoHe. TexHuyeckue ycnosus

CaHlvH 2.2.4/2.1.8.055-96 3nekTpoMarHMTHblE U3y4YeHUs pagmoyacToTHOro gnanasoHa (MU PY)

MNpaBuna akcnnyaTtauum TeEXHUYECKUX CPencTB TenesnaeHnsa n paguoseltanus. MNT3-2002. Yactbs 1
Tenesugenune. Yactb 2. Pagnoselyanue. Yactb 3. O6wwme TpeboBaHusa 6e3onacHocTu

NMpumeuyuaHwue - MNpu NOMb30BAHWM HACTOALIMM CTaHAAPTOM LieNecoobpa3Ho NpoBepUThL AelicTBue
CCbINIOYHbIX CTAHAAPTOB B UH(POPMALMOHHOM cucTeMe 06LLEero Nosb3oBaHWs - Ha ouLManbHOM caiiTe defepasibHOro
areHTCcTBa Mo TEXHWUYECKOMY PErysiMpoBaHWio U METPO/IOTMM MO CTaHAAPTM3aUMM B CETU VIHTEPHET UMW MO eXErofHO
“3AaBaeMOMy UHC(OPMALMOHHOMY yKasaTento «HauuoHasbHble CTaHAaPTbI», KOTOPbIA OMy6/IMKOBAH MO COCTOSIHWIO Ha
1 sHBaps TEKYLLETO roAa, ¥ Mo BbINycKam eXEMECSIYHOTO MHDOPMALMOHHOTO yKasaTens «HauyoHaibHble CTaHAapTbi»
3a TekyLwmit rof. Ec/m 3aMeHEH CCbIIOYHbIA CTaHAApT, Ha KOTOpbI faHa HeaaTUpPoBaHHAs CCbifka, TO PEKOMEHAYEeTCs
MCNO/b30BaTh AEVCTBYIOLLYH BEPCUIO 3TOTO CTaHAApTa C YYETOM BCEX BHECEHHBIX B JAHHYI0 BEpCWio 3MeHeHuid. Ecnm
3aMeHeH CCbIfIoYHbI CTaHAapT, Ha KOTOPbIK JaHa AATMPOBaHHAs CCblKa, TO PEKOMEHAYETCS UCMO/b30BaTh BEPCUIO
3TOr0 CTaHAapTa C yKasaHHbIM Bbllle TOAOM YTBEPXKAEHUs (NpuHATWS). ECAU nocne yTBepXAEHUs HacTosLero
CTaHfapTa B CCbI/IOYHbI/ CTaHAAPT, Ha KOTOPLIK JaHa AaTMpoBaHHash CCblika, BHECEHO U3MEHEHWE, 3aTparuBaroliee
NOMOXEHNE, HA KOTOPOE JaHa CCblfKa, TO 3TO MOJSIOKEHUE PEKOMEHAYETCS NPUMEHSTL 6e3 yyeTa AaHHOTO U3MEHEHNS.
Ecnun ccbloyHblii CTaHAapT OTMEHEH 6e3 3aMeHbl, TO MOJIOXEHNE, B KOTOPOM JaHa CCblfIKa Ha HEero, PekoMeHayeTcs
NPUMEHSATb B YacTu1, He 3aTparmBatoLLeii 3Ty CCblKy.

M3paHne oguynanbHoe
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3 TepMuHbl, onpeaeneHusl, o0603Ha4YeHnsa 1 cokpalleHus

3.1 TepMmuHbl 1 onpeaeneHns

B HacToflem cTaHfapTe MpUMEHeHbl TepMUHbI, ycTaHoBneHHble TOCT P 52210-2004. a Takxe
crnefyoLine TepMUHbl C COOTBETCTBYIOLLMMU ONpefeneHnsaMu:

3.11 BHEMOMOCHbIE COCTaBnAllWMe cnekTpa: KOMNOHEeHTbl cnekTpa nu3nyyaeMoro KonebaHus,
HenocpesCTBEHHO MPUMbIKaOLLME K MOlyYEHHON! WWMPUHE NOMOChI PaAMOoYacToT, SABAAIOLLEACS pe3y/bTaTom
npouecca MoaynsAuun.

3.1.2 3alnTHbIN MHTepBan (Guard Interval): BpemeHHOW WHTepBas, BBOAWMbBIA MexXay ABYMS
nocnegosaTenibHbiMu OFDM-cMBONaMu, npefHasHavyeHHbI 48 3awWuTbl MOME3HOM 4YacTu curHana ot
UCKaXXeHW, CBA3AaHHbIX C 3(DMPHBIM MHOrO/ly4eBbIM pacrnpocTpaHeHneMm.

3.1.3 UHTepdelic: paHnua Mexay ABYMS CuUCTEMaMW WM Mexay [ABYMS 4acTAMW OfHOW
cucTembl, onpegensemMas 3afjaHVem COOTBETCTBYHOLWMX XapakTepucTuk B  uUensax obecneyeHuns
COBMECTMMOCTM No chopmaTy, OyHKLUAM, CUTHAIaM U B3auMOLECTBUIO.

3.14 Kkagp OFDM (OFDM Frame): CoBokynHocTb cumBonioB OFDM; ¢ Havana kagpa BO3MOXHO
JekoaupoBaHve nepefaBaeMblX AaHHbIX.

3.1.5 Kagp AaHHbix (Data Frame): MHOXecTBO M3 6uT, copmupylollee BX0g OOHOro

npouecca KaHanbHOro koguposanus (kogmposaHue BYX n LDPC).

3.1.6 KofoBas CKOpocTb: OTHOLWEHWe AMHbI MHPOPMAaLMOHHOM Nocnef0BaTeIbHOCTH Ha BXOAe
Kogepa K A/IMHe KOAVMPOBaHHON NocnefoBaTelbHOCTY Ha ero Bbixoje.

3.1.7 KoahpuuneHT owunbok moaynsauumm  (MER): KoadhduumeHT, XapakTepusytoLunii
pacxoxaeHne Mexay wieanbHOW (BbIYMCAEHHON) W peasibHOW MO3MUMAMU BEKTOPOB B CUTHA/IbHOM
CO3Be34uV OpPTOroHasIbHbIX KOAMPOBaHHbLIX Hecywmux paguocurHana PABWC un onpepensembllii  Kak
OTHOLUEHWE MOLLHOCTEN pagnocurHanos B 3TUX NO3ULUAX.

3.1.8 HemnpepbiBHbIEe MUNOTHbIE Hecylwme: CnyxebHble Hecylne, pasmellaemblie B npegenax
A4yeek C PUKCMPOBAHHBbIMY MO3NLMAMU BHYTPYU CUMBONOB 1 Kaapos OFDM.
3.1.9 HyneBoi nakeT: MakeT TpaHcnopTHoro notoka MPEG-2 (1]. Bce 6aiiTbl gaHHbIX KOTOPOro

ycTtaHoBneHbl B 0X00; TO eCTb Hy/IeBOI NakeT onpefenseTca Kak yeTbipexbaiiToBas nocnefoBaTesIbHOCTb
0x47. 0x1F, OxFF 1 0x10. 3a koTopoit cneaytoT 184 HyneBbix 6aiita (0x00).

3.1.10 nuk-cpakTop curHana (PAPR, Peak-to-Average Power Ratio): OTHOWeH/WE MMKOBOM
amnauTyfbl CUrHana K ero cpefjHekBagpaTUiHOMYy 3HAYEHUIO.

3.1.11 paccesiHHble NUIOTHble Hecyuwme: CnyxebHble Hecywue, pa3Mellaemble B npegenax
AYyeeK C UIMEHALLMMUCA NO3ULMUAMMU OT CUMBO/IA K CUMBOJTY BHYTpU kagpa OFDM.

3.1.12 cumBon OFDM (OFDM Symbol): Curhan AnntenbHOCTbIO . BK/oYawowmin B cebs Bce

aKTMBHbIE HecyLlne, MOAYIMPOBaHHbIE COOTBETCTBYIOLMMN 3HAYEHUSAMM, a Takke 3alUTHbIA nHTepBas.

3.1.13 cuHxpobanT (Sync Byte): BaliT co 3HayeHuem 47 B LiecTHaaLaTepuyHoi cucteme
cumcnenus. Micnonb3yeTtcsa AN onpefeneHns Hayana TPaHCNOPTHOro nakeTa.

3.1.14 coBMeLLeHHbI KaHan: KaHan, No/foXeHne LieHTpasibHOW Hecyllel KoToporo coBnagaeT C
NOMOXEHNEM LieHTpanbHON Hecylleil paboyero kaHana.

3.1.15 cocefHuil kaHan: KaHan, MOMOXeHUe LeHTpasbHOW Hecylleli KOTOporo oT/MyaeTcs oT
MOMOXEHWS LeHTpanbHol Hecylwelh paboyero kaHana Ha BeIMUMHY, paBHYH YCMOBHOW LIMpUHe pabouyero
kaHana (100. 200. 250 k'y). PaznuyaloT npaBblii U NeBbIi COCefHUE KaHasbl.

3.1.16 TpaHcnopTHbIn nakeT MPEG-2 (MPEG-2 Transport Packet): NocnegosaTenbHocTb 13 188
6aiiT, y KOTopoW NepBblii 6aiNT SBNAETCA CUHXPOGAKTOM.

3.1.17 TpaHcnopTHbI/ notok (Transport Stream): MeTof My/NbTUN/IEKCMPOBAHNUA B OAWH MOTOK U
nakeTHOW nepegauyn nocnefoBaTeIbHOCTU TPAHCMOPTHbLIX NaKeToB.

3.1.18 sAueiika OFDM (OFDM Cell): 3HaueHue, mMofynupylollee OfHY HECYLLYH Ha WHTepBasie
ofHoro cumsona OFDM.

3.1.19 sdueiika gaHHbix (Data Cell): Aueiika OFDM, He saBnswwWwasncs NWIOTHON AYelikoh unm
Avelikon MrcC.

3.2 0O6o03HauyeHusn

B HacTosAwem cTaHAapTe NpMMEHeHbI ciegyloume 0603HauYeHns:

Af - LUMPMHA NOJOChl YaCTOT pajnokaHana (PaccToAHNA MexXay KpaHUMK HecyLMmM cnekTpa
curHana OFDM);
f - LeHTpasibHaa yactoTta PY curHana;

- MHAekc Hecywein OFDM;
- WHAEeKC Hecyllell OTHOCUTENIbHO LeHTpanbHOM 4acToThbl;
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K - yucno 6UToB HekoAMpoBanHoro 61o0ka koga BUX:
K - WHAEKC nocriefHell aKTUBHOM Hecylueli (C MakcMMasibHOW YacToTow);

7 - WHAEKC NepBoOii akTUBHOW Hecyllel (C MUHUMasIbHO 4acToTo);
min

&/IUJ - yucno Hecyuwmx OFDM;

TF -ANUTeNnbHOCTbL kagpa OFDM,;

f( - ANUTENBHOCTb 3alMUTHOIO UHTEPBANa;

jr - obwas gnuTtenbHocTb cumBona OFDM;

7j - ANUTENbLHOCTb akTUBHOro cumsona OFDM.

3.3 CokpaLlieHus
B HacToseM cTaHfapTe NpUMeEHeHb! criegyloLie cokpalleHms:
16-QAM - 16-no3uumoHHas moaynauma QAM;
64-OAM - 64-no3numoHHas mogynauma QAM;
Al (Amplitude Imbalance) - guc6anaHc amnanTyabl;
BER (Bit Error Rate) - yactoTa nosiB/ieHVs OLIMGOYHbIX OUT;
BPSK (Binary Phase Shift Keying) - AByxno3uunoHHas asoBas MaHUNyAsauus;
CS (Carrier Suppression) - nogaBfieHne Hecyllel;
DVB-T (Digital Video Broadcasting - Terrestrial) - cuctema Ha3eMHOro L1poBOro TesIeBU3MOHHOMO
BellaHus;
DVB-T2 (Digital Video Broadcasting - Terrestrial. Second Generation) - cuctema HazeMHoro LugpoBoro
TeNeBU3NOHHOIO BeLaHnsa BTOPOro MOKOMEHUS:
END (Equivalent Noise Degradation) - 3KBMBasieHTHbIE LLUYMOBbIE NOTEPYU;
ENF (Equivalent Noise Floor) - 6a30Bbli1 3KBUBa/IEHTHbI YPOBEHb LUYMa:
EVM (Error Vector Magnitude) - BennunMHa BekTopa OLIn6Ku;
GPS (Global Positioning System) - cuctema rno6asbHOro NO3NLMOHNPOBAHNS;
LDPC (Low Density Parity Check) - koabl ¢ Manoi nN10THOCTbI NPOBEPOK HA YETHOCTb;
MER (Modulation Error Ratio) - oTHocuTenbHas ownbka Mogynsauum;
MPEG-2 (Motion Picture Experts Group) - rpynna ctaHgapToB LucpoBOro KogMpoBaHus 1
MYNbTUM/IEKCUPOBAHNA BUAEO- U ayAM0-CUTHAOB:
OFDM (Orthogonal Frequency-Division Multiplexing) - cxema uucpoBoit Mogynauum - opToroHasbHoe
4acTOTHOE MY/bTUM/IEKCMPOBAHWE;
PJ (Phase Jitter) - pa3oBbIii AXnTTEP;
PPS (Pulse Per Second) - nMnynbC BPEMEHHOIN CUHXPOHU3aLUN B OLHOYACTOTHOW ceTu;
QAM (Quadrature Amplitude Modulation) - kBagpaTypHO-aMNANTYyAHAA MOAYAUNS;
QCIF (Quarter Common Intermediate Format) - pasmep kagpa Bugeo 176x144 nukcena:
QE (Quadrature Error) - kBagpaTypHas oLmn6ka;
QEF (Quasi Error Free) - kBa3n6e30LN60Y4HbI;
QPSK (Quadrature Phase Shift Keying) - yeTbipexno3uvumoHHasa d)a3oBas MaHUNYNALNS:
SEP (System Error Performance) - nokasartesib CUCTEMHbIX OLINGOK;
SFN (Single Frequency Network) - ogHoyacToTHas ceTb;
STE (System Target Error) - cuctematnyeckas olmbkKa nosoXeHns To4eK Co3Be3aus;
STS (Synchronisation Time Stamp) - BpeMeHHast MeTka CUHXPOHM3aLuu;
AUX - aMnaUTygHO-4acTOTHas XapakTepucTuka,
ALM - aHanoro-uncpoBoii npeobpasoBaresb;
BM® - 6bicTpoe npeobpasoBaHne dypbe;
BYX - nBOMYHbI 610KOBLIN KOA Koppekuumn owmnbok Bose-Hoyaypu-XoksuHrema (BCH. Bose-Chaudhuri-
Hocquenghem Multiple Error Correction Binary Block Code);
BCC - BHenosiocHble cOCTaBMAOLME CNEKTPA,;
B3 - rpynnoBoe Bpems 3afepxKu;
Ao - gudpbdepeHymansHan dasa:
WC - n3amepuTencHsblii curHan;
KO - Kaap AaHHbIX;
KWIM - korepeHTHas nHTepdepeHUnoHHas nomexa,;
HIM - HyneBoii naker;
HIMH - HenpepbiBHbIE NMUMOTHLIE HECYLLVE;
OBlN® - obpaTHOe 6bicTpoe npeobpasoBaHue dypbe;
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OBY - grana3oH o4yeHb BbiCOKMX YacToT (30 - 300 MIw);

OCL (SNR) - oTHOLWIEHWE CUTHAT - LUYM:

MrcC (TPS. Transmission Parameter Signaling) - napameTpbl nepejayun curHana;

ncan (PRBS. Pseudo Random Binary Sequence) - nceBgocnyvaiHas BOWYHAs NocnefoBaTelbHOCTb;
PABUC (RAVIS, Realtime Audiovisual Information System) - aygnoBusyanbHasi cuctema peasibHoOro
BpEMEHN;

PIMNH - paccesiHHble MWUIOTHbIE HecyLue;

PY - paguoyactorta;

CKO - cpegHekBaapatuyHoe OTK/IOHEHWE;

TN (TS. Transport Stream) - TPAHCNOPTHbI NOTOK;

LLAM - uundpo-aHanorosbliii NnpeobpasoBaTessb.

4 OcHoBHble napameTpbl cuctembl PABNC

4.1 O6wme NosoXeHus

Cuctema PABVIC cogepXxuT nepegatoLlyto, MPUEMHYI0 YacTh U COeAUHSAOWMI UX KaHan cBA3n (CeTb);
(PYHKLMOHa/IbHbIE CXEeMbl Nepejatwlleid U MNpUeMHO 4YacTeil ¢ 0603HAYEHWEM U3MEPUTESIbHbIX
UHTepdpelicoB NpuBeAeHbl Ha pyucyHKax 1u 2.

PucyHok 1 - dyHKumMoHanbHas cxema nepepgatolleli yactu cuctemol PABUC (nepepatyvik)

B nepepgatoweit yactu cuctembl PABUC u3 KO dopmupyetcs PY curHan nytem npvMeHeHus
nocsiefoBaTeNlbHOCTM Mpeobpa3oBaHuin (B CKOBKax ykasaHbl OyKBEHHble 0603HAYEHUS K3IMEpPUTENbHbIX
nHTepdeiicos):

paHgomusaummn aHeprun (ckpembnavposaHue) BHyTpy K/, (B);

NOMeXo03alMTHOro KaHa/lbHOro KoAMpoBaHusA, BKAovawowero BHewHee (BYX) (C) v BHyTpeHHee
(LDPC) koanpoBaHue (E);

6UTOBOrO NepemMexeHns. N3MEHSIOWEro NopsaoK cnefosanusa 6utos BryTpu KA (F);

oTobpaxeHusa 6utos K/ Ha TOUkM MOAYNAUNOHHOro co3se3ans (G);

nepemMexeHns fyeek AaHHbIX U MepemexeHus 6/10KoB Aveek (BpeMeHHOe nepemexeHve) B pamkax
OfIHOTO WM HEeCKoNbKNX KA,

chopmupoBaHMa cMMBOIOB 1 KagpoB OFDM: oTobpaxeHns sveek faHHbIX BCEX KaHa/loB Ha Hecyliue
OFDM, nepemexeHus faHHbIX HEeCYyLUKX, BBOAA NUMNOTHbLIX HecyLwux n Hecywmx MMC ¢ yuetoM Homepa
cumBoONa, Koppekuun nuk-gakropa (H);

hopmunpoBaHus curHana cumsona OFDM Bo BpemeHH6I o6nacTty ¢ nomoubio OBMN®. dopmuposaHus
3a/lepXKu Npy NCNosb30BaHUM pa3HECEHHON nepefayn, BBOAA 3alMTHOro MHTepsana (J);
uucpo-aHanorosoro npeobpasoBannsa n gunstpauunn (K);

nepeHoca Ha yacTtoTy BewaHus (L);

YCWUEHWS MO MOLLHOCTU 1 u3nyyeHns PY curHana B cetb (M).
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PrcyHoK 2 - ®yHKUMOHaNbHaa cxema NpremHoi Yyactn cuctemsl PABUC (NpremHUK)

B npuemHoii yactn cuctembl PABUC n3 PY curHana dpopmupytotcs K[, B pesynbtate NpuMeHeHus

cnepyoLnx npeo6pasoBaHuii:

YacTOTHON cenekuun, amnauTygHON AemMoAynsiuuu U HOpMasu3auuy aMmnauTyabl LIYMONoAo6HOro

curHana (P);
aHanoro-yucposoro npeobpasosanus (R);
- BM® (S);

06paTHbIX Npeobpa3oBaHuii (UACTOTHOTO NEepPeMexXeHUsi. 0TOGPAXEHNS AaHHbIX, IEPEMEXEHUs sueek,

BPEMEHHOro nepemexeHns. otobpaxeHus (U) u butosoro nepemexenus) (V);

NoOMexX03alUUTHOr0 KaHanbHOro AeKoAupoBaHus, BkIvatklwero BHyTpeHHee (LDPC) (X) u BHewHee

(BUX) pekopupoBaHue (Y);
peckpemb6nupoBaHus (2).

B tabnuue 1 npuBeneHbl n3MepsieMble napameTpbl cuctembl PABUC. KOHTpO/MpyeMble Takke B
cuctemax DVB-T (2) m DVB-T2 [3]. ¢ yka3aHWeM U3MepUTENbHbIX WMHTEpdecoB N MYyHKTOB METOAWK

MEeTPOOrM4eckoro obecneyeHus.

CogepxaHue n3mepeHuii, nsmeputesbHble nHTepdelicsl
1 M3mepeHus B pagunoyactoTHoM (PY) ananasoHe:
1.1 ToyHOCTb HacTpoiikn no PY. nHtepdueiic L. M nan N
1.2 WvpnHa kaHana (paccTosiHve Mexay KpaHUMW HecyLwmuMmn cnekTpa curHana)
no PY. nutepdpeiic L, M nnn N
1.3 AnuTenbHocTb cumBona Ha PY. nHtepdelic L. M nnm N
2 CnekTpasibHble XxapakTepucTuku Ha PY.
2.1 Cnektp PY n NY. nntepdeiic L. M
2.2 MouwHocTb curHana PY. nHtepdpeiic L. M. N
2.3 MowHocTb Wwyma, uHtepdgeiic L. M. N
3 YyBCTBUTENBHOCTb NPUEMHUKA W AUHAMWYECKUI Anana3oH rayccosa kaHana.
uutepdcpelic N. (B u X). (BnY)
4 N36upaTensHOCTb NpuemMHuka, uHtepdeic N. X nam Y
5 SkBuBaneHTHble wWymosble notepu (END), untepdpeiic Y, N. P. S
6 Ba3oBblii 3KBMBA/IEHTHbI ypoBeHb LWyma (ENF), uHtepdpeiic Y. N. P. S
7 XapakTepuctuka MHeRHOCTN (BHEMOIOCHBIX COCTaB/ALLMX CNEKTPa).
nHTepdgeiic M
8 Hanunuve KorepeHTHOWN nHTepdepeHLMOHHOK noMexu, niTepdeinc N
9 3aBucumoctb BER npu namerneHunn OCLLU. untepdelic (ot F go U) unwm (o1 E go
V)
10 NMpoBepka BER kaHasibHOro gekogepa:
10.1 BER go BHyTpeHHero gekogepa LDPC. nHtepdeliic V
10.2 BER pfo BHelwHero gekogepa BYX. nHtepdeliic X
10.3 BER nocne BHelwHero gekogepa BYX (kosimyecTBo OWINGOYHBIX BUT).
uHTepdeiic Y
11 AHanus curHanos I n Q:
11.1 OTHocuTenbHas owunbka moaynsaumm (MER) n BesimyMHa BekTopa oLmnobKu
(EVM). unTepcpeiic L. M
11.2 Cuctematunueckasn olmbGKa NonoXeHns Touek co3eesams (STE), uHTepdpeiic
L. M

[yHKT MeToauKn

6.4.1
6.4.2

6.4.3
6.4.4
6.4.4.1
6.4.4.2
6.4.4.3

6.4.5

6.4.6
6.4.7
6.4.8

6.4.9
6.4.10
6.4.11

6.4.12
6.4.12.1
6.4.12.2

6.4.12.3
6.4.13
6.4.13.1

6.4.13.2
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OKOHYaHWe Tabnuubl 1

CogepxaHue UsMepeHuil, nameputesnbHble HTepdeiick MyHKT MeToAVKN
11.3 Anc6anaHc amnantyasl (Al). niTepdieiic L. M 6.4.13.3
11.4 KBagpatypHas owmnbka (QE). nHtepdeliic L, M 6.4.13.4
11.5 da3zoBbiii gxutTep (PJ). nuHtepdpeiic L. M 6.4.13.5
11.6 NopaBnexne Hecywei (CS). nutepdelic L. M 6.4.13.6
12 HepaBHoMepHOCTb AUX 1 MB3. uHtepdeiic L, M. N 6.4.14

5 TexHu4yeckue TpeboBaHus

51 O6wue TpeboBaHns

5.1.1 O6opynosaHne cuctembl PABUC p[omkHO coOOTBETCTBOBATb TpebGoBaHWAM HacTOSALWEro
cTaHgapTa W 3KCr/lyaTMpoBaTbCA B COOTBETCTBUM C KOHCTPYKTOPCKON foKyMeHTauueli Ha cuctemy PABUC u
MT3-2002.

5.1.2 O6opyaoBaHue cuctembl PABVIC fomxHO obecneumBatb HEMPEPbLIBHYO paboTy B TeyeHne 24 4
C COXpaHeHWeM napameTpoB, YKa3aHHbIX B pasgene 5.2.

5.1.3 O6opyaoBaHue cuctemol PABUC fomkHO obecneumnBathb:

- paboTy 6€3 NOCTOSHHOrO NPUCYTCTBUA 06CNYXMBAKOLLErO NepcoHana;

- pe3epBupOBaHNE OTAEbHBIX Y3/10B;

- aBTOMaTU4Yeckuii nepexos Ha pesepBHoe 060py0BaHue;

- BO3MOXHOCTb AUCTaHLUMOHHOTO yrnpas/ieHUs 1 KOHTPO/IA napameTpos.

5.2 TexHuyeckne Tpeb60OBaHUA K OCHOBHbIM NnapameTtpam cuctembl PABUC

5.2.1 TOYHOCTb HACTPOWKKU LLeHTpanbHOli YacToTbl no PY

[onycTumoe OTK/IOHEHME LEeHTpasibHOl 4yacToTbl curHana PABUC OT HOMUHa/IbHOTO 3HAYeHMs B
TeyeHne 0fHOro Mecsua A0/MKHO 6biTb He 6onee +100 Iy,

JlonycTmoe OTKNOHeHWe LieHTPasibHOW 4acToTbl curHana PABUC OT HOMMHaNIbHOTO 3Ha4eHus npu
Ha/IMunM BHELLHen CUHXPOHU3aLMn A0MKHO 6bITb He 6onee +10 I,

5.2.2 WwupuHa kaHana no PY

OT/Mume WnpuHbl KaHana no PY oT HOMUHaNBHOrO 3Ha4YeHUs AO/MKHO ObiTb He 6onee +1 Iy,

5.2.3 AnuTenbHOCTb cuMmBOaa Ha PY (NpoBepka 3alMTHOro MHTepBasna)

OTnnyme ganTeNnbHOCTM CMMBOMA Ha PY OT HOMVUHA/IBHOTO 3HAYeHUst AO/MKHO ObiTb He 6onee +1 MKC.

5.2.4 ®opma cnekTpa curHana Ha PY

Cnektp MolHocTK curHana PABUC ans Kax[oro HOMMHasIbHOro 3Ha4eHus WNPUHBLI NOJIOChI A0JIXKEH
yKnagpiBaTbCs B COOTBETCTBYIOLLYIO CNEKTPasibHyl0 Macky. CrnekTpasbHble Macku A1 YCNOBHbIX 3HAYEHW
LWnpuHbI nonockl yactoT 100. 200 1 250 Ky, npuBeAeHbl B NPUNOXEHUN A.

5.2.5 YyBCTBUTE/ILHOCTb NPUEMHUKA

YyBCTBMTENBHOCTb MPUEMHMKA AO/KHA ObiTb He MeHee MuHyc 102 gbm. BER B gnHamuyeckom
AnanasoHe oT 10 o MuHyc 102 gbm - He 6onee 10"\ MER - He meHee 11 gb gns rayccoBa kaHana.

5.2.6 N3bupaTenbHOCTb NPUEMHUKA U YPOBEHb BG/TOKMPOBKU

M36upaTtensHOCTb NpUeMHMKa No coceiHeMy KaHany fo/HkKHa 6blTb He MeHee MuHyc 10 ab.

MN36npatenbHOCTb NPUEMHMKA MO COBMELLEHHOMY KaHasy - He meHee 11 ab.

YpoBeHb 6/10KMPOBKM NMPUEMHKKA - He meHee MuHyc 30 ab.

5.2.7 OkBuBaneHTHble WymoBblie notepu (END) gomkHbl 6bITb He 6onee 0,5 ab.

5.2.8 ba30Bblli 3KBUBANEHTHbIN ypoBeHb wyma (ENF) gonxeH 6biTb He 6onee 0.7 ab.

5.2.9 XapakTtepuctMka NMHENHOCTM (YpOBEHb BHEMONIOCHbIX COCTABAAIOLWMX CNeKTpa) AO/HKEH
6bITb He MeHee MuHyc 75 ab.

5.2.10YpOBOHb KOFrepeHTHOW MHTepdepeHLNOHHON NOMEeXMN AOKEH OblTb HE MeHee MUHYC 66 Ab.

5.2.113aBucumocTtb BER ot OCL

MakcumanbHoe oTknoHeHve OCLU ot rpadmko 3aBucmmocT BER ot OCLU. npuBegeHHbIX B
npunoxeHun 6. npu chukcupoBaHHbIX 3HaYeHnax BER 104un 106 He fo/mkHO npeBbiwatsh 0,5 ab.

5.2.12AHann3 curHanos | n Q cuctemol PABUC

MapameTpbl curHanos | 1 Q namepsitb Mo curHany cuctembl PABUC ¢ ycnoBHoli nonocoit 250 kIy, 1
mMoaynsuvein QPSK.

5.2.12.1 OTHocuTenbHas owunbka mogynsauum (MER), BenuuynHa sektopa owunbkn (EVM)

3HauyeHne napameTpa MER curHana PABUC fonxHO 6biTb He MeHee 42 ab Ha uHTepdeiice L n He
meHee 36 b Ha nHTepdeiice M.

3HauyeHne napameTpa EVM pomkHoO 6biTb He 6osee 0.8 % Ha nHTepdelice L n He 6onee 1,5 % Ha
uHTepdelice M.

6
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5.2.12.2 CucTtemaTuyeckas ownbka nonoxeHnsa Touek cossesgus (STE)

3HauyeHne napametpa STE curHana PABUC ponxHo 6biTb He 6osiee 0.25 % Ha uHTepdgeiice L n He
6onee 0.5 % Ha nHTepdelice M.

5.2.12.3 [Auc6anaHc amnauTtyabl (Al)

3HauyeHune napametpa Al curHana PABUC posmkHO 6biTb He 6onee 0.025 % Ha uHTepdpelice L n He
6onee 0,05 % Ha uHTepdcpeiice M.

5.2.12.4 KBapgpaTtypHas ownbka (QE)

3HauyeHune napameTtpa QE curHana PABUC pomkHo 6biTb He 6onee 0.025 0 Ha nHTepdpeiice L n He
6onee 0,05 0 Ha uHTepdpeiice M.

5.2.12.5 ®a30Bblii gxuttep (PJ)

3HauveHne napameTpa PJ curHana PABWC ponxHo 6biTb He 6onee 0.050 Ha uHTepdpeiice L n He
6onee 0.1 0 Ha uHTepdeiice M.

5.2.12.6 MopaBneHue Hecylei (CS)

3HauveHne napametpa CS curHana PABWC pgomkHO 6bITb He MeHee 66 ob Ha nHTepdieiice L n He
meHee 60 b Ha uHTepdeiice M.

5.2~ HepaBHoMepHOCTb AYX 1 N'B3

HepaBHOMepHOCTb AUX ANA ycnoBHOM wWMpuHbl nosockl BW = 100; 200; 250 kl'y curHana PABUC
[omkHa 6biTb He 6onee +0,5 Ab Ha nHTepdelice L n He 6onee +2.5 ob Ha nHTepdelice M.

HepaBHomepHoCcTb B3 ana ycnoBHOW wwupuHbl nonockl BW = 100; 200; 250 kI'y, curHana PABUC
[o/KHa 6bITb He 60nee 5 HCc Ha UHTepdelice L 1 He 6onee +10 Hc Ha MHTepdelice M.

5.3 Tpeb6oBaHua 6e3onacHoCTun

5.3.1 CpeactBa u3mMepeHuii, paboune mecta M cpeacTBa 3aluUTbl NepcoHana npyv TEXHUYECKOM
obcnyxmBaHun cucteMmbl PABAC fomkHbI cooTBETCTBOBaTbL TpeboBaHnsam MOCT 12.3.019-80 (2001).

5.3.2 NpegensHO AOMNYCTUMbIE  3HAYEHUSI HanpsHXXeHHOCTW nona  (NJI0THOCTM MNOTOKa 3Heprun
U3NTlyYEeHUs 3/IEKTPOMArHUTHOTO MoNsA) Ha pabounmx MecTax O06CAyXuBatoLero nepcoHana [O/DKHbI
cooTBeTcTBOBaTh TpeboBaHnsm NOCT 12.1.006-84 CCBT.

5.4 Tpeb6oBaHUA yCTOWYUBOCTU K KIMMATUYECKUM N MEXAHUYECKUM BO3LENCTBUAM

5.4.1 MNapameTpbl 060pyaoBaHns cucteMbl PABVIC [0/MKHbI COXPaHATb CBOM 3HAYEHUS, yKa3aHHble B
pasgenax 5wu 6.2. npu cnegylowmnx KIMMaTuyecknx yCoBusAX BHELLHeN cpeabl;

- Temneparypa Bo3gyxa B nomewieHuy ot 10 go 25 °C;

-0THOCUTeNbHasa BnaxHocTb 80 % npu Temnepatype 20 °C.

5.4.2 MNpn XpaHeHUn n TpaHcnopTMpoBaHun obopypoBaHue cuctembl PABWC B ynakoBaHHOM Buae
[OMKHO COOTBETCTBOBATL TPE6GOBAHMAM YCTONUMBOCTM K KNMMATUYECKUM U MexaHW4yeckuMm BO3[elCTBUSAM
no FOCT 22261 agns o6opyaoBaHus 2 rpynnbl.

5.4.3 KOHTPO/IbHO-N3MepuTesnbHas annapatypa  AoJ/hkHa COOTBETCTBOBATb TpeboBaHMAM
YCTOMUYMBOCTU K KAMMATMYECKMM W MEXaHU4YeCKUM BO3AEeNCTBUSAM, MPUBEAEHHbIM B 3KCM/yaTalMOHHON
[OKyMeHTaLuMmn Ha 3Ty annapartypy.

6 MeToabl NU3MEPEHUI N UCMbITAHUN

6.1 O6wwne nonoxeHuns

6.1.1 MapameTpbl paboTbl 060pyaoBaHus cuctemsl PABUC. ecnn ycnoBusi MUsMepeHuii He oroBOpeHbI
0c060, U3MEepPAITCA B HOPMasIbHbIX KIMMATUYECKUX YCIOBUSIX;

- Temnepartypa Bo3gyxa ot (2015) °C;

- OTHOCUTesIbHasA BNaXHoOCTb Bo3gyxa ot 30 go 80 % npu Temnepatype 20 °C;

- aTMocpepHoe faBnieHne oT 86 fo 106 klMa.

Mpn nutaHun obopypoBaHua cuctembl PABUC OT ceTu nepeMeHHOro Toka HanpsikeHue AO0JHKHO
coctaBnATh (220+4.4) B npu yacTtoTe (50+0.5) 'y n cogepxaHnumn rapmMoHuK He 6onee 5 %.

6.1.2 O6opynoBaHme cuctembl PABUC. cpeactBa M3MepeHWid M BCnoMorateslbHOe 060pyfoBaHue
[OMKHBI 6bITb NOATOTOB/EHbI K paboTe B COOTBETCTBUM C TEXHUYECKON [OKYMEHTaLei.

ismepeHne napameTpoB MPOBOAAT He paHee yem yepe3 30 MUHYT Nocfe BKAKOYEHUS 060pyAoBaHUA
cuctembl PABUC. cpeacTB U3MepeHuii U BCrnoMoratesibHoro 06opyaoBaHus.

6.1.3 CpefcTBa U3MepPEHUin fOMKHbI BbiTb UCMIPABHbLI, NOBEPEHbI U METb CBUAETENIbCTBO O NOBEPKE.
Bce cpeacTtBa namepeHuii AOMKHbI UMeTb cepTudnkat Poccuiickoli ®epepaunmn 1 foMKHbI 6bITb BHECEHbI B
[ocyapCTBEHHBI peecTp CpeAcTB U3MEPEHWA.

6.2 TpeboBaHuA K cpeacTBam n3MepeHuii

TuNoBO KOMMNMEKT U3MEpPUTEsSIbHOr0 060pyAOBaHWst AN KOMMOHEHTOB cucTtembl PABUC moxeT
BK/lOYaTh B cebs cnegyowmne npuéopsl:

- aHanusartop crnekTpa,
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- reHepaTop OMNOPHOW YacTOThl;
- KOMMNIeKC N3MepUTesbHbIN TenesnsnoHHbii KN-TBM-PABUC;
- arTeHtoaTop CBU-curHana (2 komnnekra).

KomnnekT nporpammHoro o6ecnevyeHuss gna usMepeHwin obopyposaHus cuctembl PABUC moxeT
CTPOUTLCS Ha OCHOBE:

-nakeTa BU3yasibHOro nporpammupoBaHus VEE Pro dompmbl Agilent:

-nakeTa maTemMatmyeckoro nporpammHoro komnnekca MathCAD cumpmbl PTC.

6.2.1 AHanusartop crnekTpa

Tpe6oBaHus K npuéopy:

AnanasoH yacTtoT oT 9 Kl Ao 26.5 Iu;:

-4yBCTBUTE/ILHOCTb aHanusaTopa: MuHyc 135 gbwm;

-AnanasoH nosoc nponyckauusa: 1y - 8 MIy,

-AnanasoH nsmepeHusa amnnutyg ot 30 4o MuHyc 135 abm.

6.2.2 [eHepaTop ONOPHOI 4YacToTbl

TpeboBaHua K npuéopy:

-Ananas3oH yacToT (10 - 200) MIu;

-TOYHOCTb YCTaHOBKM YacToTbl 0,01 Ty,

-TOYHOCTb YCTaHOBKM ypoBHsa +0,1 Ab.

6.2.3 Komnnekc nameputenbHbli TeneBn3noHHbili KN-TBM-PABUC

TpeboBaHUA K KOMMNIEKCY:

[O/MKHa 6bITb MHCTA/I/IMPOBaHa onuns «AHanmsatop curHana PABUC».

6.2.4 AtTeHiwaTtop CBY-curHana (2 komnaekra)

TpeboBaHus kK npuéopy:

-AnanasoH yactot 20 - 6000 My,

perynuposka 3atyxaHusa B guanasoHe ot 0.5 go 63 ab;

-AUCKPeTHOCTb BHOCUMOro 3atyxanusa 0.5 ab.

6.2.5 MakeT BM3yanbHoro nporpammumposaHuns Agilent VEE Pro

TpeboBaHuA K NnporpaMMHOMY nakeTy - Bepcust 9.2 Pro nnu Bblwwe.

6.2.6 MakeT maTeMaTnMyeckoro nporpamMmMHoro komnnekca PTC MathCAD

TpeboBaHus K nporpaMMHOMY nakeTy - Bepcusa 14.0 (M020 nnam MO35).

6.3 [lpoBepka cooTBeTCTBUA 06W MM TpeboBaHUAM

6.3.1 MNpoBepka cooTBeTCTBUSA  obopypoBaHus  cuctembl PABUC  obwum  TpeboBaHuAM
OCYLL,eCTBNSIETCA MO TEXHUYECKOW [OKyMeHTaLuu, CONpoBOXAAlLEe KOHKpeTHoe 060opyAoBaHne cucTeMbl
PABWC.

6.3.2 NpoBepky ob6opypoBaHus cuctembl PABWC Ha cooTBeTcTBME TpeboBaHuAM nyHkta 5.1.2
NPOBOAAT C MOMOLLBIO UCMbITAHUA Ha HenpepbiBHY paboTy B TeueHue 24 4. B npouecce HenpepbiBHON
paboTbl cuctembl PABUC B TeueHne 24 4 OCHOBHble napamMeTpbl AO/HKHbI COOTBETCTBOBATb TpeboBaHUAM
pasgena 6.2 HacTosLero ctaHgapra.

6.4 3mepeHua OCHOBHbIX NapameTpoB cuctembl PABUC

B atom AokymeHTe cumTaeTcs, 4to npuemHuk PABUC BXoAWT B COCTaB M3MEPUTESIbHON CUCTEMbI
PABWC, gaxe ecnm OH He nokasaH Ha cxemax 3Toro pasfenia v He ynoMuHaeTcs B 0ObACHeHMUAX. B aTom
cnyyae Bce WHTepdelickl npuemHuka PABUC (pUCYyHOK 2) SIBAAKOTCA BHYTPEHHUMMW WHTepdheiicamu, K
KOTOpbIM U3MepUTEeSIbHAs cuctema umeeT JOoCTyn.

B npunoxexnun B npveegeHbl npumepbl usMepeHuii no PY ¢ nomoLLelo aHanusatopa cnekrpa.

6.4.1 TpoBepka TOYHOCTW HacCTpoiku no PY

M3mepuTenbHblii nHTepdeiic: L. M nnu N. B uHtepdeiicax L unu M curHan He JO/IKEH MpeBbiwartb
MaKCUMasibHO AONYCTUMBbIA YPOBEHb HA BXOZEe aHanusaropa cnekrpa.

N3meputenbHbiii curHan: «WC /(0(» - cuHycompanbHblii curHan fm ¢ yacToTol, paBHOIA
LeHTpasIbHOM YacToTe cnekTpa.

MeToa: M3mepeHue v kanMbpoBKy aHanmM3aTtopa cnekTpa NpoBOAMTL B COOTBETCTBUMN CO CTPYKTYPHOM
CXeMOWi, npvBefeHHOl Ha pucyHke 3. Wcnonb3yeTcs NacCUBHbI CYyMMaTop-TPOMHWUK, 06pa3oBaHHbIN
pe3uctopamu 50 / 3 Om +0,5 %.

B nepepatoweli yactn cuctembl PABVC chopmrpoBaTh CUHYyCcOUAANbHbIA CUrHan C 4acToTolA,
paBHOI LEHTpasibHON YacToTe cnekTpa. B reHepaTope onopHol 4acToTbl ChOPMMPOBATL CUHYCOUAAMbHbIN
curHan € yacTtoToi, Ha 20 Iy npeBbIWaLLEN LeHTPaNbHY YacToTy cnektpa fm .
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PucyHok 3 - Cxema u3MepeHns TOYHOCTM HacTpoiiku no PY

B ananusatope cnektpa (HanpuMmep, C MNOMOLLbIO nporpaMMHoro kommnnekca Agilent VEE Pro)
N3MepUTb 3TU YaCTOTbI.

Pa3HoCTb M3MepeHHOro N  HOMWH&JIbHOTO 3HAa4YeHWin 4acToTbl CuUrHana
1cnosbL30Batb ans Koppekuun 3HayeHusa n3MepeHHol 4acToThl no topmyne

~ u - '

Cunctema PABUC cunTaeTcsl BblaepXaBlueid UCnbITaHna No AaHHOMY napameTpy, eciiy U3MepeHHoe
OTK/IOHEHWE LieHTPasIbHOM YacTOTbl OT HOMUHANBLHOIO 3HaYeHns He 6onee +10 Iu.

6.4.2 TlpoBepka WMUPUHbI KaHana (paccTosAHUA MexXAy KpaHUMuN HecywmMMn cnekTpa curHana)

no P4
N3meputenbHblit uHTepdeiic: L. M nam N.

N3mepuTenbHblit curHan: «MC f  + /° » - p[Ba CUHycouAasibHbIX CWUTHasMAa C 4YacToTaMu.

roe. M>

paBHbIMW YacToTam KpalHuWx Hecywmux curHana PABWC c wvHAekcamMum B CMeKTpe OTHOCUTENIbHO
LeHTpasbHOW Hecywei k = + 107, +219, 276 (/]|4I07), [ns kaHana c yCnoBHOW

WwnprHoi nonocbkl 100. 200 n 250 kI, COOTBETCTBEHHO).
MeToa: LWuprHa nonockl YactoT kaHana COFDM 3aBMCUT OT 4acTOTbl AuckpeTudauuu. KpaiiHue
Hecywue B curHane PABUC - noBTopsilowmnecs nunotHele Hecywme (MIMH). N3mepss yacToTbl KpanlHux

Hecywux MMH /B © /<. NOAYyYMM W3MEPEHHYK LWWPUHY MOMOCHI 4YacTOT KaHana no dopmysne

o/=Nn- Nn-

N3mepeHne 1 KanMbpoBKY aHanm3aTopa crnekTpa B YcnoBHoW nonoce 100. 200 n 250 k', npoBoAUTb
no CTPYKTYpHOIi cXxeme, NpUBEeLEHHON Ha pucyHke 3.

6.4.2.1 W3mepeHue MMNH c MUHUMAaNbHON YacToTol

B nepepatouieid yactn cuctemsl PABVC cchopmupoBatb HenpepbiBHbIA CUHYCOUAANbHbIA cuUrHan

f . COOTBETCTBYIOLMI HecyLlelh C MUHUMasIbHbIM UHAEKCOM (-276. -219. -107 Ana KaHasioB C YC/IOBHOIA

nonocoi 250 kly, 200 klMy. 100 kl'y, cooTBETCTBEHHO). B reHepaTtope ONOPHOI 4acToTbl cOpMMpOBaThb
HernpepbIBHbIA CUHYcOMAasbHbIA curHan /' Cc uacTtotoii Ha 20 IU Hwke 4acTOoTbl Hecyliei c

MWHAMasIbHBIM ~ MHAEKCOM. B aHanusaTtope cnekrtpa M3MepUTb 3TW YacToTbl.Pa3HOCTb M3MEpPEHHOro
HOMUWHa/IbHOFO  3HAYEeHUI YacToTbl CuUrHana (,0 ncnonb3oBatb A1 KOppekyun abCoNOTHOW

NOrpeLHoOCT N3MEPEHNSA YacTOTbl, Kak 3TO NokasaHo B n. 6.4.1.
6.4.2.2 WN3mepeHue HMNH c MmakcumasnbHOU YacToToW
B nepegatoweli yactn cuctemol PABUVC cchopmypoBaTb HenpepbiBHbIA CUHYCOWAANbHbIA CUTrHa

f k COOTBETCTBYHOLIMNIA Hecywen ¢ MakcumasibHbiM WHAEKcom (+276. +219, +107 gns kaHanioB C

ycnoBHoli nonocoit 250 k. 200 kMy. 100 kMY, COOTBETCTBEHHO). B reHepatope OMNOPHON YacTOThbl
chopmmpoBaTb HenpepbiBHbIA CUHYcOMAanbHbI curHan /', € yactoToli Ha 20 Iy HWXe Hecylueid ¢

MakcUMasibHbIM MHAEKCOM. B aHanusatope cnekTpausMepuTb 3TV 4YacToTbl. Pa3HOCTb M3MEPEHHOro U
HOMWHa/IbHOTO  3HayeHui yactotbl curHana /(A (. wncnonb3oBaTb [ANA  KOPPEeKuMn abCoMoTHON

NOrpeLHoCTN N3MEPEHNS YacToTbl, Kak 3TO nokasaHo B M. 6.4.1.

Cuctema PABUC cunTaeTcs Bblgepxaslueid UcnbiTaHna No aHHOMY napameTpy, eciin N3MepeHHoe
OT/IMYME WNPUHBI kKaHana no PY oT HOMWHaNbLHOTO 3HaveHnsa He 6onee +1 Iy,

B Tabnuue 2 npuBedeHbl napameTpbl curHanoB PABUWC. koTopble BbIYMCASKTCA Ha OCHOBe
N3MEPEHHbIX 3HAYEHWI LNPUHBI NOSI0CHI YaCcTOT.
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6.4.3 lpoBepka AN1UTeNbHOCTU cumBoa Ha PY

MN3mepuTtenbHblii nHTepdeic: L. M namn N.

N3mepuTenbHblii curHan: «WC PMH», cogepxalimii TONbKO paccesHHble MWUOTHble Hecyline
curHana PABUC.

MeTtoga: Kaxpas paccesiHHas nuioTHasa Hecylwas opMupyeT cnekTpasibHble IMHWUK, OTCTosAWwne apyr
OT Apyra Ha MmATYI YacTb 4acToTbl cnefoBaHusa cumBonoB PABKIC. NOCKOMbKY OHW NOBTOPSAKOTCA C OAHOW 1

TOW Xe pa3oii U NOMoXeHWeM B KaxAoM NATOM cumBone. PasHocTb wactoT (/., - /) Mexay AByms

nocneposaTe/ibHbIMA - CNEKTPasibHbIMU - IMHUAMKW, OTHOcAWMMKUCA K PIH, cooTtseTcTByeT 06paTHOI7I
Be/IMYNHE [ANUTENBbHOCTU MATU nocrefoBaTeNibHbIX cumBosioB PABUC. a Pa3HOCTb YacCToT Mexay

cnekTpanbHbIMU NuHUSAMK (/. 5- f ) cooTBeTCTBYEeT 06paTHOW BenuumHe anmTtensHocTn cumsona PABUC.
[nvTenbHOCTL 3alUTHOrO MHTEpBaa onpejenseTtcs no opmyne
T(.= TS. '
rae BbluMCneHHoe 3HavyeHne I, npusBefAeHo B Tabnuue 2.

[na namepeHua anutenbHocTn cumeona Ts B reHepatope PABUC cdopmuposaTb «MC PIMH».

B aHanusatope crnektpa U3MepuTb pasHOCTb YaCTOT MeXAy CreKTpasbHbIMU AnHuaMu (/,s- /) n
BbIYNCIUTL ANUTENbHOCTL cumsona PABUC no dopmyrie

r - !
S tt.s-/)"
Cuctema PABUVC cunTaeTcs BblAepXaBlUeil NCnblTaHs No aHHOMY napameTpy, ec/im n3MepeHHoe
oT/InYne ANNTENBHOCTU cuMBONA Ha PY OT HOMUHANBLHOTO 3HaYeHus He bonee +1 MKC.

Tabnuua 2 - MNMapameTpbl curHana PABNC

MapameTp 3HayeHne HoMMHasbHOe
LLinpuHa nonocekl YacToT ycnosHas. Ky, 250 200 100
LLnpuHa nonockl YacToT HOMWHaNbHasA. Ky, 2453 194,7 95.1
LLinpuHa nonockl 4acToT n3MepeHHas. Ky, D/= /,- IH
UacTOTHbIN MHTEPBa HOMUHALHbIN. Ty 444444
YacTOTHbIN MHTepBan U3MepeHHbIi, Iy, 0 T
OpheKkTMBHAS AMTEIbHOCTb HOMUHA/IbHAS, MKC 2250
AdphexkTmBHAA NNTENBHOCTb U3MEPEHHAs, MKC 7r-(*W “ O/D/

6.4.4 TlpoBepka cnekTpanbHbIX XapakTepucTtuk Ha PY

6.44.1 Cnektp PY

N3mepuTenbHbIl MHTepdeic: L, M (npu ncnonb3oBaHun nHTepdeiica M n3mepeHns npoBogATcs
Ha BbIX0Ofe HanpaB/IeHHOro OTBETBUTENA NepeaaTynka).

M3mepuTtenbHblii curHan: «MC NCAM» - curHan PABUC. cofepxalinii TONbKO NOTMYECKUIA KaHan
KOC u K. cogepxaluve ncesfocnyyaiiHble faHHble.

MpoBepky aHanu3aTopa cnekTpa cfneayet NpPOBOAUTbL B COOTBETCTBMM CO CTPYKTYPHOW CXEMOW,
npuBeAEHHON Ha puUCYyHke 3.

Ana onpepeneHua cnektpa curHana Ha PY npoussoguTtcsa nsmepeHve mowHocTtn curHana PABUC B
pasnNYHbIX YacTsAX CMeKTpa No OTHOLIEHWIO K LIeHTPasibHOM YacToTe - BHYTPWU MOSIOChI 4acToT U BHe ee - B
pacLUIMpEHHbIX Mosiocax 4acToT, 3axBaTblBAOLWNX UHTEPBASIbI HAPACTaHUA 1 cnaja CrnekTpa 4acToT CurHana:

215.333: 225.333; 235.333; 245.333; 255.333; 265,333; 275.333: 285.333; 295.333; 305.333,
315.333; 325.333 1 335,333 k'Y, - A4NA ycnoBHOW nosockl 250 KIu;

170,7; 178.7; 186.7; 194.7; 202.7; 210.7; 218,7: 226.7; 234.7: 242.7; 250.7; 258,7; 266.7 kI'y, - ans
yCnoBHoW nosockl 200 KIu;

83.1; 87,1; 91,1; 95.1; 99,1; 103,1; 107.1; 111,1; 115,1; 119.1; 123.1; 127,1; 131,1 kl'y - AnA
yCnoBHOW nonockl 100 KIu.

Mo n3mMepeHHbIM AaHHbIM CTPOATCA rpacdvikv CNEKTPOB.

Cuctema PABUC cumTaeTcs BblaepXaBLUeil UCMbITAHUS MO AaHHOMY napameTpy, eC/in U3MepeHHbI
CNekTp yknaablBaeTcA B COOTBETCTBYIOLWY Macky orubatlieii BHENONMOCHbIX —paguokonebaHuii
(npunoxeHune A).

6.4.4.2 [lpoBepka mMouwHOCTM curHana PY

M3mepuTenbHblii nHTepdeiic: L. M. N (npu ucnonb3oBaHun nHtepdeiica M nsmepeHns npoBogATcs
Ha BbIX0Oe HanpaB/fIeHHOro OTBETBUTENA NepeaaTynka).
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N3meputenbHblit curHan: «AC NCAM» - curHan PABUC, cofepxaliuii TONbKO SIOTMYECKUA KaHan
KOC u K. cogepxawme nceBgocnyyaiHble gaHHbIe.

MpoBepky aHanu3atopa CnekTpa cfnefyeT NPOBOAWUTb B COOTBETCTBMM CO CTPYKTYPHO CXEMO,
npvBeAeHHON Ha puUcyHke 3.

Heucnonb3yemblii BXo4 cymMmmartopa 3ariywmntb Harpyskoih 50 Om.

N3mepeHne molHocTu curHana PABUC v co6CTBEHHOIO LyMa aHanuM3aTopa crekTpa npoBoAuTCs B

HOMUWHanbHoOl nonoce kaHana D/ y {cm. Tabnuuy 2).

M3mMepuTb MOLLHOCTbL LWyMa Npu BbikIOYEHHOM curdHane PABUC.

Bkmountb curian PABUVC 1 n3MepuTb €ro MOLLHOCTb.

MouHocTb curHana PABUC paBHa pa3HOCTM M3MEPEHHON MoLWHOCTU curHana PABUC u molHOCTH
lwyma, nepesefeHHbIX B WKasy BT.

Cuctema PABUWC cuuTaeTcs BblaepXaBluel MCMbITaHUA NO AAaHHOMY NapamMeTpy, ecnu oTanyve
M3MEPEHHOro 3HaYeHUA MOLLHOCTU CUrHasa OT HOMWHA/ILHOTO 3HavyeHWs He 6osiee Jonycka Ha napameTp
«MOLLHOCTb CUTHaNa nepegarynka» B COOTBETCTBMU C PYKOBOACTBOM MO 3KCM/lyatauun nepegaTtymka.

6.4.4.3 TllpoBepKa MOLLHOCTU LWyMa

N3meputenbHblit uHTepdeiic: L. M, N (Mpu ucnonb3oBaHumn nHTepdeiica M nsmepeHns npoBogATCs
Ha BbIXOAEe HanpaBfeHHOro OTBETBUTENA NepeaTyuunka).

N3mepuTtenbHblit curHan: «AC MNCAM».

MeTog: MowHOCTb Wyma (CpefHAs MOLHOCTb) WU HexesnaTeslbHas MOLHOCTb MOXeT U3MepATbCs
aHann3aTopoM crekTpa npu OTK/YeHWn cepBuca. MOLWHOCTb LyMa u3MepsieTcs B HOMWHAIbLHOW nosoce
yacToT, 3aHumMaemoli curHanom PABUC (Tabnuua 2).

M3mepuTb MOLLHOCTb COBCTBEHHOTO LIyMa aHanusatopa crekTpa (BCe CurHasibl OTKNOYEHbI, BXOAb!
cymmartopa 3arnyLeHbl Harpy3kamu 50 Om).

MpucoeanHnts Kabenb uudposoro mogynaTopa PABWC u u3MepuTb MOLWHOCTb LWyma npwu
BblK/tOYeHHOM curHane PABUC.

MowHocTb Wwyma undposoro mogynatopa PABWC paBHa pa3HOCTU M3MEPEHHON MOLLHOCTM LuyMa
npwv BbIKOYEHHOM curHane PABUC 1 MOLHOCTM COBCTBEHHOTO LWyMa aHanm3artopa cnekrpa.

Cuctema PABUC cunTaeTcsl BblAepXaBLUel UCMbITaHUS MO AaHHOMY napameTpy, ec/iv U3MepeHHoe
3HayeHne MOLLHOCTM WyMma He 60/iee MOLHOCTU Wyma nepejatynka B COOTBETCTBUM C PYKOBOACTBOM MO
3KcnyaTaumMm nepegaryuka.

6.4.5 lMpoBepka YyBCTBUTE/ILHOCTM NPUEMHUKA U JUHAMUYECKOTO AnanasoHa rayccosa
KaHana

Lenb: OnpefeneHve MWHMMANbHOW W MakCMMa/ibHOW BXOAHOW MOLLHOCTM, Heobxoaumon Aans
HOpPMasIbHOWN PaboThl NPUEMHMKA.

N3mepuTenbHbliit nHTepdeic: NC nogaeTtcs Ha nHTepdeiic N 1 usmepsietca Ha aToM nHTepdelice;
BER unsmepsietca mexay uHtepdeiicamu (B n X). (B n'Y).

N3mepuTenbHblit curHan: «AC MNCAM».

MeToa: [Ans kBa3n6e30WnO0YHOTO (OYHKLMOHWPOBAHUS MeXAY MWHUMasIbHbIM U MakCUMasbHbIM
3HAYEHMAMMN BXOAHON MOLLHOCTM CUrHaNa AO/IKHO BbINONHATLCA ycnosue: BER < 104 0 aekogepa LDPC.
PasHOCTb Mexay W3MEepeHHbIMU 3HAYEHUSMU MUHUMANbHOTO W MaKCUMasIbHOTO MNOPOroB  BXOAHOWA
MOLLHOCTW CUrHana cocTasnsfeT AuHaMUYeckuii fuanasoH rayccosa kaHana.

N3mepeHne 4yBCTBUTENBLHOCTM MPUEMHMKA [AO/HKHO BbINOMHATLCA MO CTPYKTYPHOM cxeme,
npuBeLEeHHON Ha pUCyHke 4.

;'.'/@P?TOM AtTeHoaTop | MpuemHnk | USB KMA:BMV;PA;BMC'
OAYNATOR perynupyembl™ | n anvsarop
PABNC PABVC

AHanusartop
cnekTpa

PucyHok 4 - Cxema n3MmepeHus 4yBCTBUTE/IbHOCTU N AUHAMKWYECKOTro gnanasoHa

B uyudposom mogynatope PABUC 3apath:

1) cKOpOCTb KaHa/IbHOro KoAMPOBaHUA 3/4. MogynAumMio Hecylwmx QPSK. Tpebyemyto nonocy curHana,;

2) npy U3MepeHnax curHana ¢ HanbosnbWUM YPOBHEM - YPOBEHb CUrHana Ha BbiXoge aTTeHwaropa
paBHbIM MaKCUMasibHOMY YPOBHIO, NpeAyCMOTPEHHOMY NacrnopToM NMPUEMHUKa;

3) Npy U3MepeHnax curHasa C HauMeHbLUMM YPOBHEM - YPOBEHb CUrHana Ha BbIXO4e aTTeHiaTopa
paBHbIM MUHYC 102 gBM.

1



FOCT P 55689-2013

B aHanM3aTope cnekTpa 3ajatb:
1) ueHTpanbHyl0 4acToTy paBHOW LeHTpasbHoii uacToTe fn Hecyweii curHana c UMGPOBOro

mogynsatopa PABUC;

2) pexuM ycpegHeHus ¢ HakonaeHuem;

3) nogaenexune curHana sxoga 0 gbm:

4) pexxnm U3MepeHns MOLLHOCTY B MOJIOCE;

5) COOTBETCTBYIOLLYIO LUNPUHY MOSIOCHI U3MEPEHUSA MOLLHOCTY No Tabnuue 2.

M3mepeHne MER u BER npoussoantb ¢ nomollbio komnnekca KU-TBM-PABVC nnn BCTPOEHHbLIMU
cpeacTBaMu  nMpuemMHWKa. B TeyeHue  npouecca U3MEPEHUs  MPUEMHUK  [O/DKEH  ocTaBatbCs
CMHXPOHN3NPOBaH.

YpoBeHb BXOAHOTO CUrHana W3MepseTca aHanM3aTopoM crnekTpa. V3mepeHust [O/KHbl  ObiTb
BbIMO/IHEHbI A4/151 BCEX NPUMEHAEMbIX TUMOB 3N1EKTPONUTAHUSA.

MpounsBecT n3mepeHne No HambonblweMy ypoBHiO PY curHana, y6eaumTbcs B TOM. YTO NPUEMHUK
ob6ecneynBaeT Tpebyemoe kavyecTBo npuema.

6.4.5.1 MNpoun3BectTn U3IMepPeHWe YyBCTBUTENLHOCTU MO HauMMeHbllemy ypoBHWO PY curHana, npu
KOTOPOM npueMHuK obecneynBaeT Tpebyemoe kKayecTBO npuema. lpu 3TOM [O/KEH OCYLLeCTBAATbCA
npuem curHana c kayectsom QCIF B pexunme moaynsaunn QPSK.

6.4.5.2 lIntHaMW4eCcKii amana3oH onpefennTb KaK pasHOCTb MexAy HaumbonblUM YpPOBHEM
NMPVHUMAEMOro CUrHasia n ypoBHEM YyBCTBUTE/IbHOCTN NPUEMHUKa B ABM, nsmepeHHbiM B . 6.4.5.1.

Cuctema PABUC cuuTaeTcs BblAepxaBlleli MCNbITaHWA MO AaHHOMY napameTpy, ecnn BER B
AvHamuyeckom agmnanasoHe oT 10 go muHyc 102 gbm He 6onee HOJ1 MER - He meHee 11 ob gnsa rayccosa
KaHasna, 4yBCTBUTENLHOCTb NMPUEeMHUKa - He MeHee MUHyC 102 abm.

6.4.6 TlpoBepka M3bMpaTenbHOCTU NPUEMHUKA

M3mepuTtenbHblli nHTepdelic: NC nogaetcsa Ha nHTepdeinc N n namepsieTcss Ha 3TOM MHTepdelice:
BER u3mepsieTca mexay uHtepdeiicamu (B un X). (B n'Y).

M3mepuTtenbHblii curHan: «MC NCOMN».

6.4.6.1 Mi3MepeHune n3bunpaTesnibHOCTU MO COCEeAHEMY KaHasny AO/IKHO BbIMOSHATLCSA MO CTPYKTYPHOW
cxeme, NpMBeAEHHON Ha pucyHke 5.

PucyHok 5 - Cxema n3mepeHuns n3buparenbHOCTV Mo CoCeHEMY KaHany 1 YPOBHS G10KMPOBKY

YcTaHOBUTb COOTBETCTBYIOLME MOJIOCHI MOJIE3HOTO M Mewawwero curdanos PABUC. PasHoc
LLeHTpa/ibHbIX 4YacTOT MeXAy CurHanamMmu [o/mKeH O6biTb paBeH 3HAYEHWI0 YC/IOBHOMW LUMPWHBI NOMOCHI
KaHana. V3mepeHus nposecTu A1 MNpPaBoro W JIeBOr0 COCeAHUX KaHasioB. OTperynmposaTb YpOBEHb
nose3Horo curHana ot undposoro mogynatopa PABAC 1 Ha Bxode npueMHuKa C MOMOLLbI0 aTTeHoaTopa
perynupyemoro 1 Ha 1046 Bbille YypOBHSA YyBCTBUTENILHOCTW MNPUEMHMKA NPU BbIKIOYEHHOM LUGPOBOM
mogynsatope PABUC 2.

M3mepeHve BER npou3soguTb C nomouwblo komnnekca KWU-TBM-PABUC. T[locne BkIw4YeHUs
uudposoro mogynatopa PABVC 2 yBenuumBaTb ypoBEHb MeLlatloLlero curHana o tex nop. noka BER He
BO3pacTeT A0 3HayeHus 10"\ M3mepuTb aHa/IM3aTOPOM CreKTpa YPOBHM MOJIE3HOT0 U MeLLakLero
cuUrHasnos oT uudpposoro moaynatopa PABVC 1 u undposoro mogynatopa PABUC 2 No oTAeNbHOCTHU.

MN3bnpatenbHOCTb MO COCefHEMY KaHasly OnpefesinTb Kak pasHOCTb YPOBHEHR Melawwero u
nosie3Horo curHasnos B Ab.

6.4.6.2 N3mepeHne ypoBHA GI0KMPOBKM NPUEMHMKa LO/MKHO BbINOMHATLCA MO CXeme, MpYBEeAEHHON
Ha pucyHKe 5. 3HauyeHune LeHTpPasibHOM YacTOThl MeLlaLLLero curHana Ao/MKHO OTNYaTbCs Kak B 60MbLUYHO,

Tak M B MEHbLUYD CTOPOHY OT LEHTpasibHOW YacToTbl MOMIE3HOr0 CcurHana Ha BenuuuHy D/ Ky,

COOTBETCTBYIOLLYIO AMana3oHy 4acToT v WWprHe nofockl curHana PABUC no Ta6nuue 3.
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Ta6nuua 3 - CABMM yacToTbl MeLIAKOLLEero curHana

[Inanason. Mry [na wnpuHel nonocel curHana PABUC. Ky,

250 200 100
65.8 - 74.0 °/N *+£300 % , = +240 D/,n,*+150
87.5- 108,0 D/.,q= 300 D /,u=£300 O/.Tn=+200

OTperynupoBaTb YpOBEHb MOME3HOr0 curHasia oT umcposoro mopynstopa PABUC 1 Ha Bxoge
npuMeMHMKa C NOMOLLbI0 aTTeHwaTopa perynumpyemoro 1 Ha 3 gb Bbille YpPOBHS YyBCTBUTENLHOCTU MpuU
BbIK/TIOYEHHOM uUndpoBoM Mopynatope PABUC 2. BknwouuTb uucposoit mogynatop PABUC 2.
YBenuumsaTtb YpOBEHb Mellalwero curdHana o tex nop. noka MER He pgocTurHet 3HayeHua 12 ab.
i3MepnTb YpOBHU MOJIE3HOTO M MELIAKLero CUrHanoB oT uudpoBbiXx MoaynsaTopoB PABVC 1 u 2 no
oTAenbHocTu. [pov3BECTM U3MEepeHust A7 MEeLalWwero curHana c 6onbliell M MeHblueli 4YacToToiA.
Onpefenutb ypoBeHb 6/10KMPOBKM Kak Pa3HOCTb YPOBHEN MOJly4EHHOro MeLlarLwWwero n nNosesHoro CUrHasios
B AB. Bbl6bpaTtb MeHbLLUWA 13 ABYX NONYYMBLUNXCS YPOBHEN 6/I0KMPOBKM.

MpumeyaHue - YpoBeHb G/IOKMPOBKM MPUEMHMKA - 3TO MaKCMMaslbHbIli YpOBEHb MOMEXW B rosioce npuema
nnn BHe ee. KOTOprVI MOXeT 6bITb noay4yeH Ha (bOHe MaJioro nosie3Horo curHana 6es notepn 4yBCTBUTEJIbHOCTU.
BnokvnpoBka onpeaensieTca ypoBHEM MOMeXW, a CrefcTBUEM G/IOKMPOBKM OyAyT ABASTLCA FApMOHUKM U LUyMbl.
BepOHTHOCTb 6ﬂ0KVIpOBKVI npnemMHnka Tem MeHblle, 4em 60/blle YacTOTHOEe pasgeneHne CUrHasioB pas/indHbIX
paguocucTem.

6.4.6.3 N3mepeHne n3bupaTesnibHOCTU NO COBMELLEHHOMY KaHany [AO/HKHO BbIMOMHATHCA MO
npuBeAEeHHON Ha pucyHke 5.

YcTaHoBUTb pasHoc yacToT 100 My mexay UeHTpasibHbIMKM 4YacToTaMu MOJIe3HOr0 U MellatoLero
curHanos PABUC. OTperynvpoBaTb YpOBEHb MOIE3HOr0 curHania ot uudpoBoro mogynstopa PABUC 1 Ha
BXOfle MpUeMHUuKa C MOoMOLLbI0 aTTeHlatopa perysivpyemoro 1 Ha 20 b Bbllle YPOBHA YyBCTBUTENLHOCTU
npu BbIKIOYEHHOM LUudpoBom moaynstope PABUC 2. BkawunTb undpoBoit Mopynatop PABUC 2.
YBenuunBaTtb ypoBEHb MELLAKLLETO CUrHana 4o Tex nop. noka BER He gocTurHeTt 3HayeHns 10"\ N3amepuTb
YPOBHW MOJIE3HOrO 1M MeLLalrLLero CUrHanos no oTAENbHOCTY.

Onpegenvtb M3bmpatenbHOCTb MO COBMELLEHHOMY KaHasly Kak pasHOCTb YpOBHel Meluawuwero u
nosie3Horo curHanos B Ab.

MpuemHrk PABUC cuntaeTcs BblaepXaslwyM UCMbITaHWSA MO AaHHOMY napameTpy, ecnv uU3MepeHHas
n36upatenbHOCTb N0 cocegHeMy kaHany He MeHee MyHyc 10 B. u3MepeHHbIil ypoBeHb 6/10KMPOBKM MPUEMHMKa
He meHee muHyc 30 ab. n3mepeHHas n3bmpaTesibHOCTb N0 COBMELLEHHOMY KaHasly He meHee 11 ab.

6.4.7 TpoBepka 3aKBMBA/IEHTHbIX WYMOBbIX NoTepb (ENO)

Llens: END - Mmepa peasibHbIX 3HEpreTMyeckux noTepb, BO3HMKaWOLWMX B LUUPPOBOM MOAYNATOPE,
nepegartyvke, CeTM WM OKOHEYHOM 060pYyA0BaHUN, NO CPABHEHUIO C AeasIbHbIM KauyeCTBOM.

MoTepu MOryT 6biTb Bbi3BaHbI:

HEeNMMHEeNHOCTbI0 aMNIUTYAHON XapakTepucTtuku, BansHwem [®. HepaBHOMEPHOCTbIO CKBO3HOW AYX.
LUIYMOBbIX U UCKPETHBIX CEeKTPasibHbIX COCTAB/AIOLLMUX NPU U3/TyYEHUN rapMOHUYECKOro KonebaHus, a
Takxe HepaBHOMepHOCTbI0 B3;

BE/IMYNHOW AONYCTUMOrO OTK/TIOHEHUS YACTOThI;

OTHOLLUEHUEM MMKOBOW BbIXOAHON MOLLHOCTY K €e CpefHeMY 3HaYeHUIo.

NHTepdpeiic: Y ans namepenns BER; N. P unu S gna BBegeHus Lwyma.

N3meputenbHblil curHan: «AC MCAM».

MeTopn: 3HauyeHne END onpegensietca no hopmysne

END= SNR}MW?J drripe SNR}(WII1 Lt nb.
rae ~ ocuw - Heobxoaumoe AnsA nonyyveHuss BER. paBHoi 2x104 [0 BHELIHEro
nekogepa LDPC.
SNR[ - OCLU. koTopoe A5 rayCcCOBCKOro kaHana TeopeTnyeckn cooTBeTcTByeT BER. paBHoi 2x107

(npunoxexwne A [4)).

Mpn n3mepeHun 3Toro napameTpa onpegensercsa noporosas sennunHa OCLU Ha Bxoge NpuemHuka
[ON151 UICKaXKeHHOTO LIYMOM curHana v noporosas senmumHa OCLU HenckaXeHHOro WyMoM curHasna. PasHocTb
3TUX BesimunH B Ab HasbiBaeTcss END.

MpuemHnk PABUC cunTaeTcs BblAepXasLUMM UCMbITAHUA MO JaHHOMY napameTpy, ec/n U3mepeHHoe
3HauyeHne END He 6onee 0.5 gb.

13

cxeme,



FOCT P 55689-2013

6.4.8 MNpoBepka 6a30B0Oro sKBMBANEHTHOro ypoBHSA wyma (ENF)

Llenb: ENF - mepa peanbHbiX NOTEPb, BO3HUKAKLNX B NepejatoleM 060pyg0BaHMM MO CPABHEHUIO
C nfeanbHbIM NepefaTymKom.

M3amepuTenbHblii MHTepdec: L - ana usmepeHns mowHoctu wyma. Y - ans nsmepenus BER; N
nnn S - AnA BBeAEHUs LWyma.

M3mepuTtenbHblii curHan: HAC MCAM».

MeTtoa: ENF nonyyaloT npu usmepeHun AOMNOAHMTENBHOTO Wyma, Tpebyemoro ans nonyvyeHus BER
nocne BHelHero gekogepa bYX. paBHoro 2x104, 1 ypoBHA LWyma, NP KOTOPOM TeopeTuyeckoe 3HayeHue
BER = 2x10ii ansa rayccoBa kaHana (npunoxeHue A [4]), B COOTBETCTBUM C TEM. Kak ONNCAHO B NMPUIOXKEHUN
B12 [2].

MpuemHnk PABVC cunTaeTcs BblepXasLwnM UCNbITaHUA Mo JaHHOMY napameTpy, ec/ii U3MepeHHoe
3HauyeHne ENF He 6onee 0,7 gb.

3ameyvaHua no napametpam END n ENF:

BnusHue nepepatunka PABVC Ha 06Lyl0 Npov3BOAMTENBHOCTb CUCTEMbI, korga curHan PABUC
npuHUMaeTCa NPUEMHMKOM Yepes rayccos KaHasl, onpefesifieTca ¢ NomMoLbio ndmepeHns END.

MpremMHKK B HacTosILeM AOKYMeHTe onpefesieH Kak npueMHuk PABUC. noatomy TpebyeTtcs, 4TOObI
3HauyeHns OCLU 6binv Ha 3.0 AB Bbiwe, Yem 3HayveHuss OCLL. ykasaHHble B (4] s rayccoBa kaHana.

END B HacTosilLeM JOKYMEHTe onpejensaercsa Kak pasHocTb mexay OCLU. npu kotopom BER = 2x104
nocne BHewHero gekogepa BYX B npuemHuke PABUC. c ucnonb3oBaHWem peasibHOro u unpeasnbHoro
nepegarynkos PABUC.

END npegcTtaBnsieT coboii He TONbKO XapakTepucTUKy camoro nepegatyvka, HO W 3aBUCUT OT
Mcnosib3yemoli Mosockl YacToT M OT peasibHblX MOTEPb B NPUEMHUKE (MMEHHO MO3TOMY OnpejesieHbl
h1KCMpoBaHHbIE peasibHble NOTEPU B NpUeMHUKe, paBHble 3.0 ab).

END He pomxeH npesbiwatb 0.5 46 n He fo/mKeH 3aBUceTb OT BbIOPAHHOrO 3alMTHOrO MHTepBana. B
3aBUCKHMOCTM OT TpeboBaHMii oneparopa ceTu TunnyHble 3HadeHnss END nonagatot B guanasoH (0,1 - 0,4) ab.

[na onpepeneHus 3HaveHuss END MoxeT ucnosib3oBatbCcs Apyroii napameTp - ENF. 3To go/mkHO
NMPMBECTM K MOBbILLIEHUI0 TOYHOCTY Npu onpedenenun END. kak onncaHo B npunoxenun B.12 (2].

B npoTtuBonosioxHocTe END BennunHa ENF oTHOCMTENbHO He3asBucMMa OT UCMNOJIb3YeMOro pexunma
PABUC 1 oT peasbHblX MOTEPb B MPUEMHUKE W, CnefoBaTesibHO, MOXEeT WCMNoMb30BaTbCsa AN
XapakTepucTvku cob6CTBEHHO nepejartyvka. B 3aBucumocTn OT Toro, TpebyeTcs nM XxapakTepuctvka
cobcTBEHHO nepefatyunka PABUC nnu TpebyeTcsa xapakTepuctuka ero BMAHUSA Ha npueMHuk, ENF nHorga
MOXET MUCMOoJb30BaTbCA B KaYecTBe napaMeTpa Npon3BOAUTENLHOCTU Kak anbTtepHatnsa END.

CunTaeTcs, YTo B NnapameTpe npoussoguTensHocTy END B peanbHbIX Ciydasx AO/KHbI npeobnagartb
B/IMAHNA UHTEPMOAYNALMM U Nynbcaumn amnautygbl (oTknuk MB3 nepepatuvka fo/HKeH ObiTb onpegeneH
onepaTopamMmu ceTu B 3aBMCMMOCTU OT UCNOJIb3yeMOl KOHpMrypaumm: KaHanbHble KOMMYTaTOpPbl, BbIXOAHbIE
PUNLTPLI U T.4.).

6.4.9 TpoBepka xapakTepUCTUKN IMHENHOCTU (BHENOIOCHbIX COCTaB/ALWNX CNeKTpa)

Llenb: W3mepenne BCC curHana PABUC ucnonb3yetcsi AN onpefeneHust IMHeRHOCTU CUCTEMbI
hopmupoBaHua n nepegauu curHana OFDM.

M3mepuTenbHblii MHTepdeinc: M.

N3mepuTtenbHblii curHan: «AC NCAM».

MeTog: B nsmepsaemom cnektpe PY curHana Ha Bbixoge nepegjartyvika:

1) onpefensitoT npefenbHOe 3HAYeHWe crekTpa B Nosoce, LWMPUHA KOTOPO npubnuautensHo B 10 pas
npeBbIlaeT BE/IMUNHY paclUMpPeHmns CnekTpa HecyLei;

2) ycTaHaBnMBalT BepTVKa/ibHble Mapkepbl B TOYkax M3MepeHuin, oTcTosAwmx Ha 300 ky n 700 kly, oT
KaXK[0N BEPXHEN W HWXHEeW rpaHul, CnekTpa, pUCYOT AOMOMHUTE bHbIe NIMHUW, napasnfiesibHble UM. Tak.
4YTOObI OHV NPOXOAWN Yepe3 Hanbosbluee 3HaYeHNe CnekTpa B COOTBETCTBYIOLLEM AVanasoHe;

3) BblUMTAIOT 3HAYEeHMEe MOLWHOCTM B UeHTpe nuHum (500 kMY OT BepxHeli W HWKHEeW rpaHuupbl) u3
MaKCUMasibHOrO 3HaYeHns CnekTpa, NoslyYeHHoro B . 1, n onpegensioT pasHocTb kak BCC Ha BepxHeli n
BCC Ha HWXHel rpaHumLe.

B kauecTBe 3HauyeHns BCC un3 nyHkTa 3 6epeTcsa Hauxygwee 3HavyeHne BCC.

MpuemHnk PABUC cunTaetca BblAepXaBLIUM WUCMbITaHUA MO AaHHOMY napameTpy, eCc/iv ypOoBeHb
BHEMO/IOCHbLIX COCTaBAOLLMX CNeKTpa He MeHee MuUHycC 75 ab.

6.4.10MpoBepKa HanNN4Ma HenpepbIBHO KOrepeHTHOW nHTepdepeHLMOHHON noMexu

M3mepuTtenbHblli nHTepdeiic: N.

N3mepuTtenbHblii curian: «C NCAM».

MeTtoa: V3mMepeHusa BbIMOJSIHAIOTCA C MNOMOLWbIO aHanmsaropa cnektpa. [losioca CKkaHMpOBaHWUA
nocnefoBaTeflbHO YMeHblUaeTcs Takum 06pa3oM, 4TOObl OTOOpaKaeMmblii ypOBEHb MOAYUPOBAaHHbIX
HeCyLUNX yMeHbLIancsa (3TW Hecylive He ABNSATCSA HenpepbiBHbIMW BCNeAcTBUe [06aBNeHNs 3aliuTHOro
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MHTepBana). HenpepbiBHasA KorepeHTHas WHTEPMEPEHLUMOHHAsA MomMexa He MofBepXeHa BIUAHWUIO 3TOro
npouecca 1 nNpu 4oCTaTo4yHO BbICOKOM YACTOTHOM paspeLleHun OKaxeTcs BUAHa Ha hOHe cnekTpa HecyLwmux
curHana PABWC. Tpun aToM NOABUTCA BO3MOXHOCTbL OnpeAennTb ee napameTpbl - 4acTOTy U MOLLHOCTb.

MpuemHrk PABUC cuntaetcs BblepXaBWWUM WCMbITAHUA MO LaHHOMY napameTpy, ec/iv ypOBEHb
BHEMO/IOCHbIX COCTaB/ALWMX CNeKTpa He MeHee MUHYC 66 ab.

6.4.11 NMpoBepka 3asucumocT BER npu nsmeHeHunn OCLU

6.4.11.1 Mposepka 3aBucumoct BER ot OCLU npun nameHeHnn MOLHOCTM rayccoBa Lwyma Ha
BXOfe NpuemMHuKa

Llenb: OueHuTb xapaktepuctuky BER npuemHuka npu ycnosuu, 4yto OCLU u3meHseTca npu
M3MeHeHUn [06aBNAEMOl MOLHOCTM rayccoBa Lliyma. 3TO U3MEpeHWe MOXeT WCNo/b30BaThCcs AN
cpaBHeHVA ahheKTUBHOCTM NPUEMHMKA C TEOPeTUYECKO WA ¢ ApyrMu npuemHukamu. Hanpumep, gns
OLEHKWN BAVNAHNSA COGCTBEHHbIX LUYMOB MPUEMHMKA.

N3meputenbHblit uHTepdeiic: OT Fao U unm ot Ego V.

N3meputenbHblit curban: «AC MCAM».

MeToa: «WC MCAM» nopgaetca Ha wuHTepdpelic F (unm  E). PasnuuHble 3HadeHus OCLU
ycTaHaBnMBalTCA NyTemM nofayu rayccosa LuymMa Ha BXof rnpuemHuka, n BER namepsetca B Touke V (unm
U) c ncnonb3osaHnem komnnekca KN-TBM-PABVC B pexvmMe nsmepeHuns yposHs BER.

MNepegatyMk [OMMKEH WMETb BO3MOXHOCTb reHepuposatb PRBS 2231, kak 3TO onpegeneHo
PekomeHgaumeii (5].

Mpn M3MepeHUsiX MOLLHOCTM Hecyweid u LWyma LlWMpuHa CRekTpa CUCTeMbl onpefensercs Kak
D/= KM T v.

MNpuemHnk PABWC cuuTaetca BblAepXaBlWWM UCMbITAHUA MO AaHHOMY napamMmeTpy, ecnun
MakcuMasibHoe OTK/I0HeHWe mn3MepeHHoro OCLU ot rpadmka 3aBucumocT BER o1 OCLU. npuBegeHHoro B
npunoxeHun b. npy domkcnupoBaHHbIX 3HaueHnax BER tO'4un 106 He npesbiwaeT 0,5 gb.

6.4.11.2 TlMpoBepka 3aBucumoctn BER ot OCLU npu n3ameHeHnn MOLWHOCTN nepegarTyunka

Lenb: OueHnTb xapakTepuctuky BER nepegatunka npu nameHennn OCLL gns pasnuuHbiX 3HaYEHWUiA
cpefiHeil BbIXOAHOW nepefaBaemoli MOLWHOCTU. W3mMepeHne MOXeT MCMnonb30BaThCA AN CPaBHEHWA
3(hPeKTMBHOCTM nepefatymMka C TeopeTuuyeckol 3(P(PEeKTUBHOCTbID UM C 3PAEKTUBHOCTLIO ApYrux
nepeaTynKoB.

M3mepuTtenbHblii nHTEpdelic: OT Fao U unm ot Efo V.

M3mepuTtenbHblii curHan: «AC MCAM».

Metogn: «WC TMCAM» nopaeTcs Ha WHTepdpeiic F  (unm  E). PasnuuHble 3Hauvenuss OCLU
ycTaHaBnuBalTca nyTem fobGasBneHna rayccoea Lyma Ha Bxode npuemHuka. BER wusmepsietca Ha
nHTepdelice V (nnm U) ¢ ncnonbsosaHnem komnnekca KN-TBM-PABUC B pexunme usmeperuns yposHs BER.
M3mepeHne NoBTOpAeTCA ANA Pa3/IMYHbIX 3HAYEHWUI cpefHeli BbIXOAHOM nepefaBaemMoii MOLWHOCTY.

Ecnn B nepepatwliee obopygosaHne B LieNAX TECTVPOBAHUA BK/OYEHA BO3MOXHOCTb MOPOXAEHWUS
NncAon B wuHTepdpelice F (unm E), To pfosmxHa npuMmeHsaTbess PRBS 2Z31. kak 3T0 onpegeneHo
PekomeHgaumeii [5).

Mpn n3MepeHnsx MOLLHOCTM Hecyleil M wWyma LW1pMHa ChnekTpa CUCTeMbl onpegenseTcsa Kak
P/ = K"NITv.

Mepepatunk PABWC cuuTaetcs BblAepXaBWUM UCMbITAHMA MO AaHHOMY napaMmeTpy, ecnu
MakcuMasibHoe OTK/I0HeHne mnaMmepeHHoro OCLU ot rpaduka 3aBucumocT BER ot OCLU. npuBegeHHoro B
npunoxeHun b. npyn domkcupoBaHHbIX 3Ha4eHnsax BER 104 n 10 6 He npeBbiwaeT 0.5 Ab.

MpumeyaHne - noTepu MOLLHOCTU NepedaTymka OnpeaensoTcs Kak OTHOLEHWE HOMWUHabHOM
MMNYNbCHON NWKOBOW MOLLHOCTM nepedaTtyuka K cpefHei MOLHOCTM curHana. HoMmuHanbHas umnynbcHas
NMMKOBas MOLLHOCTb O6bIYHO 3KBMBAJIEHTHA NWKOBOM MOLLHOCTW CUHXPOMMMYNbCOB PY curHana ctaHgapTos
B.D. G. H. lnm K.

6.4.12MNpoBepka BER kaHanbHOTO gekogepa

6.4.12.1 Tposepka BER go BHyTpeHHero gekogepa LDPC

Lenb: C nomoLybio 3TOro namepeHus (6e3 OTKIOYEHUS OCHOBHOrO NOTOKAa) onpegensercs obuias
NPOV3BOAUTENBHOCTbL NepeAaTyunka, kaHana v NpMeMHUKa B NepecyeTe Ha He3ako4MpOBaHHbIN CUrHa.

N3mepuTtenbHblil MHTEpgEiic: V.

N3meputenbHblit curHan: «AC MNCAMN».

MeTopn: locne BHYTPEHHEro gekofepa curHan NoBTOPHO KOAUPYETCA B KOMMJekce KN-TBM-
PABWC c wucnonb3oBaHveM ToOro xe kogepa LDPC. 4To v B nepegaTtyuke, 4T06bl OLEHUTb CKOPOCTb
MCXOAHOTO 3aKOAMPOBAHHOTO NOTOKA Aa@HHbIX. DTOT MNOTOK AaHHbIX NOGUTHO CpaBHVMBAETCS C CUTHaANIOM [0
KaHa/lbHOro gekogepa (PUCyHok 6).

Mpy “3mMepeHnn AO/MKHO BbITb NCNOML30BAHO, NO KpaliHeli Mepe, HECKONbKO COTeH GUTOBbIX OLWNGOK.

15



FOCT P 55689-2013

w
[fekonep Kopep
LDPC LDPC

E

y 3agepxkam Komnapatc

PucyHok 6 - N3mepeHne BER go kaHanbHoro gekogepa LDPC

6.4.12.2 [Mposepka BER fo BHewHero gekogepa b4UX

Llenb: BER sBnseTcA OCHOBHbIM NapameTpoM, KOTOpbI/i ONMCbIBAeT KayecTBO CETU LW poBOii
nepegauu.

M3meputenbHblii MHTepdeiic: X.

N3mepuTtenbHblii curian: «AC NCAMN».

MeTtog: BER onpegensetca kak OTHOLIEHWE MeXAy KOMYECTBOM MPUHATbIX OWMUOOYHBIX BUT U
06LLMM KONNYECTBOM NepefaHHbIX buT.

MmeloTca fBa asbTepHaTUBHbLIX MeToAa: OAMH AN WUCMONb30BaHUA «[lpy OTKIOUEHUN cepBuca»,
BTOPOIi - «be3 oTkAueHns cepsuca». B 06omx cnydasx nsmepeHme JO/MKHO OCYLLeCTBAATLCA TOSIbKO npu
Hanuunu nokanbHoli cBsA3u (LAT). onpegeneHHoi B n. 6.2 [2].

6.4.12.2.1 W3mepeHVe Npu OTKOYEHUN cepBUca

N3mepuTtenbHblii curHan: «WC M UM» - nosBTOpSOWMIACA UKCUPOBAHHbLIA U3MepUTeNbHbIN
nakert.

OCHOBHOW NPVHUMN 3TOTO M3MEPEeHWs 3akayaeTcs B MOPOXAEHWM B KOAepe KaHana W3BECTHON
dvKcpoBaHHOI NoBTOPSOLECA NocnefoBaTeIbHOCTM 6UT NceBAoCAyYaliHOro Buga. [ns 3Toro Ha BXOZ4
6n0ka hopmmnpoBaHusa KafpoB [AaHHbIX HEO6XO0AVMMO MoAaBaTb WHGOPMaLMo CreAdylowero Buga: Tvn
notoka AaHHbix - HCII[. B KOTOPOM OTCYTCTBYIOT HOMepa KagpoB AaHHbIX W M0Jib30BaTeslbCkue nakeTbl
(DFL =0. nocne 3aronoska K[ cnefyet 3anosiHeHue). Ha Bbixofe Kafp AaHHbIX COCTOUT K3 3arosioBka
(4 6aiiTa. XXXX=0100 0000 0000 0000 0000 0000 0110 0100). 3a KOTOPbLIM C/EAYOT Hy/eBble BUTLI.

6.4.12.2.2 V3mepeHue 6e3 OTK/OUYEeHNA cepBuca

OCHOBHOE MNpeAnonoxeHne, caenaHHoe B 3TOM MeTofe W3MEepeHWin, CcOoCToMT B TOM. Y4TO
npoBepouHble 6GaliTbl koga LDPC BbluMcnsTCS AN KaXAOro 3BeHa uUenu nepegayv. MNpu HOpMasbHbIX
ycnosuax paboTel gekogep LDPC 6yaeT ucnpasBnATb BCe OWWGKM M BblgaBaTb nakeTbl T 6€3 OwMOOK.
Ecnn BcTpeyatoTcs 60MbluMe Nayku OLWMBOK, TO anropuTm gekogupoBaHus LDPC moxeT 6biTb neperpyxeH
W He cnpaBUTCA C KOppekuwein naketa. B 3Tom cnyyae p[o/mkeH ObiTb ycTaHOBMeH B «l» 6ut
transport_error_indicator. Hukakue gpyrne 6uTbl B nakete He AO0/MKHbI MEHATLCA, a 16 NpoBepoYHbIX H6aliToB
LDPC cooTBeTCTBYIOLMM 06pa3oM nepecynTbIBAlOTCA Nepef peTpaHcasuuein no cnegywouieMy 3BeHy. B
3TOM cnyyae BER. nsmepeHHbIii B 1t060i TOuke Lenu nepegayn, 0OTHOCUTCHA TONbKO K KOHKPETHOMY 3BEHY.

KonuuecTtBo ownboUHbIX 6UT B nakeTe Tl fOMKHO OLEeHMBaTbCS C MOMOLLbI MOGUTOBOrO CpaBHEHWS
3aToro naketa TIT go v nocne gekoanposaHna LDPC. Ecnu nsmepeHHoe 3HayeHne BER npesbiwaet 10'3, 10
n3MepeHne [AO/IKHO OLEHMBATbCA KakK HeHafexXHOe W3-3a OrpaHuyveHuid, HaknafblBaeMbIX ajropuTMOMm
fekogmposaHua LDPC. Niio6oit naket TI. koTopblii gekogep LDPC He cnocobeH ucnpaBuTb, AO/MKEH
MHULMMPOBaTbL NOBTOPHOE BbIYWC/IEHNE.

6.4.12.3 TMposepka BER nocne BHelwHero gekogepa LDPC (konn4yecTBO OWMOOUYHbIX 6UT)

Llens: MonyyeHne nHdopmaLuy o cxeMe BO3HUKHOBEHUSA OLLIMOOK B BUTax.

M3mepuTenbHblli nHTepdeiic: Y.

MeToga: Vcnonb3dyeTcs TOT Xe NPUHLMN, Y4TO 1 Npu «M3mepeHnn npu oTknoveHnn cepsrca» «BER go
BHelHero pgaekogepa LDPC». koTopoe onucaHo B n. 6.4.14.2.1, c TOi pasHuueli, 4To pesynbTat
nNpeAcTaBnsaeTCs Kak KO/IMYecTBO OWMOOK, a He kak OTHoweHue. [MpUeMHUK A0/MKEeH Wb CPaBHUTbL
nonyyeHHble naketbl TI € HyneBbIMW NakeTamu, onpefesieHHbIMU B naparpade A.1.2 [2]. 3TOT meTon
npumMeHsieTcs B criyyasx, Korga 3Hadenve BER > 1030 pekogepa LDPC.

OH MOXeT MCNnosib30BaTbCA B KayecTBe OAHOr0 M3 napameTpoB A/1A CXeMbl OLEHKM KayecTBa Lenu
nepegauv, onpefeneHHo onepaTtopom, Uan 45 pelleHns cneunduyecknx npodaem.

MpuemHnk PABUC cuuTaetca BbliepxasLUMM UCNbITAHWUA N0 AaHHOMY napameTtpy, ecam BER go
BHyTpeHHero aekogepa LDPC He 6onee 10\ BER pgo BHelwwHero gekogepa 64X He 6onee 10 °. BER nocne
BHelWHero gekogepa bUX (4actoTta nosBieHns owmnboYHbIX 6UT) He 6onee 10 6UT B yac.

6.4.1 3AHanus3 curHanos I n Q cuctemsl PABNC

AHanus vckaxeHuin cutanos | u Q cuctembl PABVC npoBoAguTb B COOTBETCTBUM CO CTPYKTYPHOW
CXeMoli, NpMBeAEHHON Ha pUCyHkKe 7.
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Mepepatunk PABUC. KW-TBM-PABWC.
13MepUTESIbHbIN Ananuzartop
nHTepdeiic L. M PABUC

PucyHok 7 - Cxema n3MepeHus uckaxeHuii curHanos | n Q

Llenb: N3mepeHne nckaxeHuii napameTpos curHanos | n Q.

N3mepuTenbHbIl UHTepdeiic: L. M.

N3meputenbHblit curHan: «UUNC BU» - uudposoit UIC € HyNeBbIMW WCKaXEHUAMW MO BCEM
n3mepsieMbIM napameTpam curHanos | un Q.

MeToa: AHanusatop PABWC B aBTOMatMyeckom pexume obpabaTtbiBaeT curHanel | n Q B
COOTBETCTBUW C afiroputMamu, onucaHHbiMu B Nn. 6.4.15.1 - 6.4.15.6.

B nepepatunke PABWC cchopmupoBatbe curHan cuctembl PABUC c ycnoBHOW nonocoit 250 kru,.
moaynsaumein QPSK u ¢ ypoBHem MuHyc 10aBm. Bknouutb aHanusatop PABWC komnnekca
nameputesnbHoro KWM-TBM-PABUC. B aHanusatope PABWC npoKOHTPOAMpOBATb Hauuve curHana,
npoBecTn n3mepeHust napameTpoB MNIMC u nckaxeHuii curHanos | n Q.

6.4.13.1 MNpoBepka OTHOCUTENbHOW ownbkm mogynauum (MER) n BeNMunHbl BEKTOpPA OLWNGKK
(EVM)

Anroputmbl nsmepenns MER n EVM onuceiBatoTca popmynamm:

tif+ef)

MER = I0lg JB.

oC

rae  / n Q - naeanbHble KOOPAUHATbI;
S| 1 SQ - ownBKN B NONYUYEHHbIX BbIGOPKAX faHHbIX:
N - uucno BbIGOPOK B M3MEPUTENIBHOW NOCNef0BaTeIbHOCTY;
Ig[.] - AecaTuyHbIR norapndm oTHoweHusa [.];

5l - MakcumasibHO-BO3MOXHasA aMnauTyha BeKTopa Cco3Be3aus.

Cuctema PABIWC cunTaeTcs BblgepXxaBlueid UCnbITaHna No AaHHOMY napameTpy, eciiv U3MepeHHoe
3HayeHue napametpa MER curHana PABWC Ho meHee 42 ob Ha umHTepdpeiice L n He meHee 36 46 Ha
uHTepdeiice M, a namepeHHoe 3HayeHue napametpa EVM He 6onee 0.8 % Ha uHTepcpeiice L n He 6onee
1.5 % Ha nHTepdelice M.

6.4.13.2 MNpoBepka cucTemaTuyeckoin oWNGKMN NOOXEHNA Touek co3Be3ans (STE)

Anroput™m nsmepeHus STE onucbiBaeTcst hopmyoit

100xK1
STE = %.
roe d, =[S1,,SQ,} ana Bcex | =\,2,...NS ToueK MPUHATbLIX [AaHHbIX C HWKHUM WHAEKCOM [,
81. = nSsSQ 'SQ .5, < \m
Vs /-1 e m W ?)

Cuctema PABUC cuntaeTcsl BblAepXaBLUel NCMbITaHUS N0 AaHHOMY napameTpy, ec/iM U3MepeHHoe

3HayeHne napametpa STE curHana PABUC He 6onee 0,25 % Ha uHTepdieiice L n He 6onee 0.5 % Ha
uHTepdeiice M.

6.4.13.3 MNposepka gucbanaHca amnautyabl (Al)
Anroput™m mnamepeHus Al onuceliBaeTcs gopmynoi
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— - 1 x 100%,
ni=
— —|x 100%,
L1+ (), N +(*A)
ros 'm — *" M% B
COOTBETCTBEHHO / U (?-KOMMNOHEHTbI BE/INYNHBI

onpegeneHHon B n. 6.4.13.2.

Cuctema PABUC cuntaeTcs BblaepxasLuein ucnb|
3HayeHue napametpa Al curHana PABUC He 6onee 0
nHTepdelice M.

BEKTOpa cucTemaTnyeckoi

ecnu r, >v
ecnun vV >V,
" (Wubi>v- UN).=" 10

ownbkn cumsona <, ,

ITaHWA MO AaHHOMY MapameTpy, ec/n U3MepeHHoe
.025 % Ha uHTepdpeiice L u He 6onee 0.05 % Ha

6.4.13.4 TpoBepka kBagpaTypHoi owmnbkm (QE)
Anroputm nsmepenuns QE onuceiBaetca dopmynori

180i
E=— .
Q =\

roe (p.,<p2- yribl, onpejenisiemMble B COOTBETCTBUU C put

~P,

CYHKOM 8.

PUCyHOK 8 - VckaxeHue auarpammMbl CO3BE3AMs, BbI3BaHHOE KBaApPaTypHOI OLIMGKOI

Cuctema PABUC cuntaeTcs BblaepXaBLuei ucnb|
3HayeHne napameTtpa QE curHana PABWC He 6onee
uHTepdelice M.

6.4.13.5 [llpoBepka hasosoro pxkutrepa (PJ)

AnropuTm usmepeHus PJ onvcbiBaeTcst hopmyoi

roe £

< = arctan orvi /

™Xd

Yron Mmexgy ocbto

("I’ Qrerd ) e
18

ITaHWs MO AaHHOMY napameTpy, ecny U3MepeHHoe
0.025° Ha uHTepcpelice L n He 6onee 0,05° Ha

co3Be3gna 1 BEKTOpOM NOJ1ly4YeHHOro cumBo/sia
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j ,= arctan ©- - Yron Mexay OCblo / CO3BE3AMsi M BEKTOPOM COOTBETCTBYHOLIENO TOYHOMO

cumBONna

Cuctema PABWC cunTaeTcs BblaepXaBlueid UCNbITaHNA No AaHHOMY napameTpy, eciv U3MepeHHoe
3HayeHue napameTpa PJ curHana PABWUC He 6Gonee 0,050 Ha uHTepcpeiice L n He 6onee 0,10 Ha
uHTepdeiice M.

6.4.13.6 TpoBepka nogasneHus Hecyuei (CS)

Anroputm n3mepenns CS onucbiBaeTcs hopmysnioi

CS = 10Ig .IB.
p

roe CpefHssi MOLHOCTb NUOTHBLIX Hecylnx 6e3 yueta LeHTpasibHOi HecyLlel;
P - OTKJIOHEHWEe MOLHOCTY LEeHTPanbHOW NUIOTHON Hecyleli curHana, MogynvpoBaHHoro OFDM,

OT cpefiHel MOLLHOCTN OCTaslbHbIX MUIOTHBIX HECYLLWX.

Cuctema PABUC cunTaeTcs BblgepxaBlueil UCMbITaHUA MO 4aHHOMY napameTpy, eC/iu U3MepeHHoe
3HaueHne napameTpa CS He MeHee 66 A6 Ha uHTepdelice L u He meHee 60 a6 Ha uHTepdpeiice M.

6.4.14TpoBepka HepaBHOMepHOCTM AYX 1 B3

Llenb: A4YX 1 B3 aBNAIOTCA BadKHbIMW Xapakrepuctukamu nepegartynka curHana OFDM un kaHana
nepegayv, BAUSIOWMMMN HA TOYHOCTbL 06paboTkn curHanos PABUC.

N3meputenbHblit uHTepdeic: L, M nm N.

N3mepuTtenbHblit curHan: «AC MNCAM».

MeTog: MNpy n3mepeHnaX MakcMManbHO HepaBHOMepHocTM AYX ncnonb3yeTtcs hopmyna

AFC =10Ilg| /aangb,

roe Pull - MOLWHOCTb NWIOTHOM Hecymeﬁ CuUrHana C MakKCMMaslbHbIM YpPOBHEM, MOAY/TMPOBaHHOIO

OFDM;
P - MOLLHOCTb NU/IOTHOI Hecyleli C MUHUMa/IbHBIM YPOBHEM,

nmn

Mpy U3MepeHusIX MaKkcMMasbHoli HepaBHOMepHOCTY B3 ncnonbayeTtcs dhopmyna
GTD=T - T, .HC,

nn

roe 7™ - MakcumasibHOe BpeMs 3a4epXXku MUIOTHOW Hecylein curHana B cnektpe OFDM,;

T... - MMHUMasIbHOE BPEMS 3aJepXKn MUIOTHOM Hecylein curHana B cnektpe OFDM.

M3mepeHns npoBoasaTcA ¢ nomoLbio komnnekca KN-TBM-PABKC B aBTOMaTUYECKOM pexunmve.

Cuctema PABUC cumTaeTcs BblgepXaBllei UCMbITaHWA NO  JaHHOMY napameTpy, ecnu
HepaBHOMepHOCTb AUX ANns yCnoBHON WnpWHbI nonockl BW = 100; 200; 250 kI'y curHana PABUC He 6onee
+0.5 b Ha nHTepdeiice L n He 6onee +2,5 ob Ha nHTepdeiice M. a HepaBHOMepHOCTb B3 He 6onee +5 He
Ha uHTepdcpeiice L n He 6onee +10 HC Ha HTepdieiice M.

6.5 [poBepka COOTBETCTBUSA TPe6OBAHUAM YCTOWUYMBOCTU K KIMMATUYECKUM 1
MexaHW4yeckuM BO3LeiCcTBUAM

6.5.1 MNpoBepky Ha cooTBeTcTBME TpeboBaHumsaM 5.4.1 npoBoAAT ucnbiTaHueM cuctembl PABUC npu
paboTe B cnefyloWwmnx KIMMaTU4eCcknx ycnoBusix:

TemMmrnepaTypa Bo3gyxa B nometeHuu ot 10 go 25 °C:
OoTHOCUTeNbHas BnaxHocTb 80 % npu Temnepartype 20 BC.

B npouecce ucnbiTaHuii cuctembl PABVC B TeyeHWe KOHTPOSIbHOrO BPEMEHW MNpU MOBbILLIEHHOW
TemnepaTtype, MNOHWXEHHON TemnepaType, MOBbILEHHON BMAXHOCTM OCHOBHbIE MapameTpbl [0JIKHbI
COOTBETCTBOBaTb TpeboBaHUAM pa3fenos 5 u 6.2 HacTosLero ctaHgapTa.

6.5.2 MNpoBepky COOTBETCTBMA Tpe6OBaHUSAM YCTONUMBOCTM K KIAMMATUYECKUM W MeXaHU4eckum
BO3feicTBMAM (cM. N. 5.4.2) npu XpaHeHUn 1 TpaHCNoOpTUPOBaHUM nposoaAT no FOCT 22261.
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Mpunoxexne A
(ob6s13aTENBHOE)

Mackn ormbatoweli BHENOMOCHbIX pagnokonebaHunini na yC/I0BHbIX 3HAYEHUA
WnpuHbLlI nonockl yactoT 100, 200 1 250 Ky,

PucyHok Al - Macka orvbatoLeli BHENOMOCHbIX PagnmokosebaHnii 4na YCNIOBHOM LWNMPUHBI NONOCkl YacToT
100 Ky,
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PucyHok A.2 - Macka orvbaroLLeit BHENOMIOCHbIX PaAnoKosiebaHnili AN YCNOBHOW WMPUHBI NOOCHI YacToT
200 Kl'y,

PucyHok A.3 - Macka orvnbatoLeli BHENOMOCHbIX pafnokonebaHunii Ana YCIOBHON LWMPUHBI NOMOCHI 4acToT
250 Ky,
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MpunoxeHne B
(pekomeHgyemoe)

MprMepbl M3MepeHuii B paAMo4yacToTHOM AnanasoHe

MpoBepka TOYHOCTKU HacTpoliku no PY (n. 6.4.1)
B ananu3atope cnektpa € MNOMOLWbBIO nporpammbl ynpaeneHns ESA-F_ref.veo nporpammHoro

komnnekca VEE Pro nsmeputb 4actoThl n (pucyHkn B.1 n B.2).

AHanu3 pes3ynbTaToOB W3MEpPEHUI Moka3biBaeT, 4YTO aHaiM3aTop CchnekTpa KMeeT abCOoMoTHYH
NOrpeLwHoCcTb n3mepeHns 4vactoTbl 11 Iy (pucyHok B.2), OTKOppeKTMpOBaHHOE 3HA4YeHWEe LEeHTpasibHOMN

yacTtoTbl cnektpa f n =66 859 996 Iy,

Kepw uaéumernu T ;
SNo freqiCawnel
1M >, «[inm>0<Ne -1411dP Ceite F(«j
*MUNM O MHz

SWHFe
KAMOUT

etKvnq\D/ﬁip
bta n

rreqOtset
OO0IKOCOO Hz

Spiel Track
o* sc

- eTpe

PucyHok B.1 - Agilent E440B. Pe3ynbTat usmepeHuii pasHoctu yactot f{0) n
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DSy * L TANAET WAL LN AA LW AL
n K(|>| - My <» O »> Ner» H>'W >amm bol »«e B

4 ** "N FJa*, *«*=34* BA5»0?24Y1l*. 1
L.im ‘e * -

U LLLJT
]I._’%.l. . Lkdve> 1
PucyHok B.2 - VEE Pro. Pe3ynbTatbl usmepenuii yactor f<g u / |0]. ,0 n nx pasHocTu

MpoBepka WWPUHBLI kaHana (paccTosiHUS MexXAy KpaiHWMW HecylWu My cnekTpa curHana) no PY
(n. 6.4.2)

PaccmoTpyM MeToAWKY M3MEepeHus [718 LWWPUHBLI NOSIOCkl YacToT crekTtpa 250 kly. [Ana nonocsl
yactoT cnektpa 200 1 100 KI'y, MmeToAMKA U3MEPEHUS aHaIorMyHa.

Monoca 250 kI'y,

M3mepeHne MMNH ¢ MMHMManNbHOW YacToTOol

B aHanm3atope cnekTpa c NOMOLbi0 nporpammbl ynpasneHus ESA-F_.min-250.vee nporpaMMHOro
komnnekca VEE Pro nameputb yactotel f 176 u f 2/l ,0. pe3ynbTatbl M3MepeHuii nokasaHbl Ha pUCYHKax
B.3 u B.4. AHanu3 pes3ynbTaToB W3MEPEHWl nokasbiBaeT, YTO aHanM3atop cnekTpa MMmeeT abCoMoTHYHO
norpewwHocTb mn3mMepenns yactoTbl 10 'y (pucyHOKk B.4), OTKOpPPeKTMpPOBaHHOE 3HayeHWe 4acToThbl
fy. zr> =66 737 329 Iy,

M3mepeHue MMH ¢ MakcMManbHON 4acToToi

B aHanm3aTtope cnekTpa C NOMOLLbI nporpammbl ynpasnenna ESA-F_max-250.vee nporpammHOro
komnnekca VEE Pro usmeputb yactotbl /,, 6 v f{3HyiO * pe3ynbTaTbl M3MepeHnii nokasaHbl Ha PUCYHKax
B.5 n B.6. AHanu3 pe3ynbTaToB M3MepeHWii NokasbiBaeT, YTO aHanusaTop crekTpa umeeT abCcosOTHYHO

MOrpewwHoCcTb M3MepeHns  yactoTbl 10 My (pUcCyHOK B.6). OTKOPPEKTMPOBAHHOE 3HAueHue 4acToThl
/, 6l =66 98266 662 'L,

Takvm 06pa3oM, U3MEPEHHOE 3HaYeHne LWNPUHbI Nosiockl YacTtoT D / = 245.333 kL.
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PucyHok B.3 - Agilent E440B. Pe3ynbTat usmepeHuii pasHoctm yactor f  ,,Hduf. B m

Kk 1O » B Im 40 G >« V» V— B »W» e
"«3a ¢ *An* 4OOA» «»xafddBd4a.Ba'M« ¢ *«ow«,

Bv >y o luyy .M.
M\OyoI»&a0

HVIXKHO

PucyHok B.4 - VEE Pro. Pe3ynbTatbl usmepeHuii 4actot f y 176) n 14 M 1 nx pasHoctu
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AjJen! » Bag/bi . Peak Scorch
NIirli ‘B
nua

PucyHok B.5 - Agilent E440B. Pe3ynbTaT n3mepeHuii pasHoctu yactot f Zb) n f 76t 1o

> I» »* A O*K* N— K> 0* eMu i»* O»»— b» «M~ MT

urM-i W . A4 » a?>AA*A.-PABKk ««k ».49.?. %«
JLaoY Ab --.rr.TT At »-lam «
M MWMtto . V&

PucyHok B.6 - VEE Pro. PesynbtaTbl nsmepenuit yactor f VB} u / <rH>;0 1 ux pasHoctu

MpoBepka ANUTENBHOCTU CUMBOMA Ha paguovacToTe (NpoBepka 3alWWTHOTO WHTepBana)
(n. 6.4.3)

B anasn3atope cnektpa C NMOMOLbIO mporpammsl ynpaeneHns Symbol_lenght_measurement.vee
nporpammHoro komnnekca VEE Pro n3mepuTb nepuog nostopenuss PMH c opHoii n Toli xe chasoi,
COOTBETCTBYIOLWWI ANTENBHOCTU NATU nocnegoBatefibHbiX cuMBonoB PABUC (pe3ynbTaTbl M3MepeHuit
nokasaHbl Ha pucyHkax B.7 - B.9).
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M3mepeHHas ONuTeNnbHOCTb MATU nocfnegoBatesibHbiX cuMBosioB PABWC cocTtaBnsetr 2.525 mc
(pucyHok B.8).

=Alitni 2LLLM 60a»H

»N1 N120
0253 K
0
dw
%
n ﬂ\I—W /1 K . * ﬂﬂI
tr b
\ ]
- 4
bIrXT. ArUn
. 0.293dB
Cwmnm M.to VH» SJ L
Naw) Mb SM» riM m \1UU pe|

PucyHok B.7 - Cnektp NC «PlH» B nonoce ckaHupoBaHus (Span) 320 kI'y,

YAVt 21» «7 <«QtSCH
(blnn-

Pwfc Seuth

Mwulp 2525Te

PucyHok B.8 - Cnektp UC «PlMH» B nonoce ckaHnpoBaHus (Span) 1 kl'y,
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PucyHok B.9 - VEE Pro. IamepeHne AnnuTenbLHOCTU NATU nocnegosartesbHbiX cMMmBonos PABVC

MpoBepka crnekTpanbHbIX XapaktepucTuk Ha PY u MY (n. 6.4.4)

1 Mposepka cnektpa PY n MYy

1.1 Mpun wun3mepeHuax nnotHoctn cnektpa MY u PY curHana PABWC wucnonbsyetcsa nporpamma
Spectrum_mask2.vee nporpammHoro komnnekca Agilent VEE Pro.

M3mepeHns cnekTpasnibHOW MNAOTHOCTM MOLLHOCTU MPOU3BOAATCA LMKIaMu M0 BCEM TOYKaMm Macku
cnektTpa. M3mepeHus Kkax[oW TOYKM Mackv NpoBOAATCA C 64-kpaTHbIM ycpeaHeHuem B nosnoce 1 ki,
Ob6uee Ko/MYecTBO UMKIOB paBHO 16. T[lonyyeHHble p[aHHble o6pabaTtbiBaloTcA B nporpamme
Izm_Spectr_maski.xmcd nporpammHoro komnnekca MathCAD.

Vi3MepeHHass MNOTHOCTb MOLHOCTM LWyMa coctaBunia MuHyc 130 abm/Ty. Ha pucyHke B.10
npvsefeHa n3MepeHHasa nnoTHocTb cnektpa MY n PY curiHana PABVC B nonoce 250 k. HOpMUpoBaHHas
K YPOBHIO MUHYC 24 ABM/TL, (rpadmk «YpoBeHb 1») U Macka N0THOCTU cnekTpa (rpaduk «YpoBeHb 2»).

1.2 Mpn n3mepeHuax naotHoctn cnektpa MY u PY curHana PABWC B nonocax 200 u 100 KI'y
nporpamma Spectrum_mask2.vee nporpamMmmHoro komnsaekca Agilent VEE Pro pgomkHa 6biTb
mMoAuuLMpoBaHa ¢ y4eToM napameTpoB 3TUX NoJioc.
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Uset014

Ky,
PucyHok B. 10. MnotHocTb cnektpa MY un PY curHana PABUC B nonoce 250 Ky,

2 MNpoBepka MowHOCTM curHana P4/ My

2.1 Mpu M3MepeHnax MCNOoMb3yeTCs CUrHasn, COCTOALMIA M3 CUHYCOMAANbHOrO CUrHana C 4acToToW
66.610000 MI'L,. cCOOTBETCTBYIOLEN LIEHTPY coceHero kaHana, u curHana PABUC ¢ ueHTpasbHO YacToToi
66.860000 MrI'y (pucyHok B.11).

lMpoBepka aHanusatopa cnekrpa

M3mepeHne cOGCTBEHHOrO LWyMa aHanm3atopa cnekTpa (Bce curHasbl OTKAHOYEHbl, BXOAbl CymmaTopa
3arnyuweHbl Harpyskamu 50 Om). MiamepeHHast MOLWHOCTbL COBCTBEHHOTO LWyMa B nonoce 245,333 k'Y paBHa
mMuHyc 85,10 gbm (prcyHok B.12).

N3mepuTb aHaIM3aToOpoOM CrnekTpa MOLHOCTb CUMHYCOUAANIbHOMO CuUrHana ¢ YactoToli 66,610000 Mru.
COOTBETCTBYIOLLEN LEeHTPY cocegHero kaHana, ¢ ypoBHem 5 MB c Bbixoga reHepaTopa npeLv3MOHHOro
(curnan PABWC oTkntoyeH, BXO4 cymmaTopa 3ariyweH Harpyskoir 50 Owm). M3mepeHHas MOLLHOCTb
CUHycounganbHoro curHana B nonoce 1 kly paBHa MWHYC 46,62 fbM OTHOCUTENILHO OMOPHOr0 YPOBHSA
500 mB (pucyHok B.13). nA nNpoBepkn OMOPHOIO YPOBHA MPOBEAMTE U3MEpPeHWe curHana € pasmaxom
500 mB B nonoce 1 kly. Pe3ynbTaT AO/MXEH ObiTb He 6onee +1 ABM (NonyyeHHbIli pesynbtat MuHyc 0.54
abwm).
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PucyHok B.
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2.2 Mpn nsamepeHunsax mowHoctn curHana PABUC 1 mowHoOCTK WwymMa B nonoce 250 KIu, ucnonb3yertcsa
nporpamma Ch_Power_meas4.voo nporpammMmHoro komnnekca Agilent VEE Pro (pucyHok B.14).

t» IM K» un w U'4 r* ) M - &1

PucyHok B.14 - N3mepeHne molHocTn curHana PABNC

He meHss nmonocy usmepsiembix yacToT (Span), M3mepuTb MOLLHOCTb curHana PABUC (pucyHOK
B.14), nocne 4yero M3MepuTb MOLLHOCTbL Wyma (pucyHok B.15) (curHan PABWC oTkNO4YeH, BXOZ 3ar/yLlleH
Harpyskoii 50 Om). B nonoce kaHana 245.333 kI'y n3mepeHHass MoLWHOCTb curHana PABUC paBHa MUHYyC
27.31 gbM. n3mepeHHas MOLLHOCTL Lyma paBHa MUHyC 85,02 obm.

McosSchp
aFun  {6KI.Kr TU Fits QaVinker
Mr**1 Pove* 3cranumumnummn » )f||<f
RBW 3.000000000 kHz
AtgMafe
Cion ;v,- Span
Camia « Swii3<>Wj

Opttirtze

OannelPowvf PewerSpecial Danah -
Reliew *

-85.02 dBm /245.3330 kHz -138.92 dBm /H z
Mora

lct2

PucyHok B.15 - 3mepeHe MOLHOCTH WyMa
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2.3 M3mepeHue mowHocTy curHana PA8C B pasnuyHbIX YacTAX CnekTpa C LeHTpanbHOl 4acToToi
66.680000 MrU - «BHYTPW» nonockl YacToT (225.333 1 235.333 k') N «BHE» - B PaCLUMPEHHbIX Mosocax
4acToT, 3axBaTblBalOLWMX WHTEpBasibl HapacTaHua WM cnaja cnektpa 4acTtoT curHana PABUC (255.333;
265.333; 275,333; 285.333; 295,333; 305,333: 315.333; 325.333 1 335.333 kl'L) NPOBOAATCA aHaNOrMYHO
n3MepeHnsam no n. 6.4.4.2. Ha pucyHke B.16 nokaszaHO M3MEHEHME MOLLHOCTU CuUrHana npu M3MeHeHuu
non0Ckl N3MePSeMbIX YaCTOT OTHOCUTE/TbHO LleHTPasibHOM NOM0Ch KaHana.

Mpu wun3smepeHunsx mowHoctn curHana PABUC u mowHocTM wyma B nosocax 200 wu 100 kly,
nporpamma Ch_Power_moas4.vee nporpammHoro komnnekca Agilent VEE Pro ponxHa 6biTb
mMogudmumpoBaHa c y4eToM napameTpoB 3TUX Nosoc.

Moarro
Kl 1

PucyHok B.16 - N3mepeHre MoLlHOCTM curHana PABVIC B pa3/inyHbIX YacTaX cnekrpa

MpoBepka mowHocTH wyma (n. 6.4.4.3)
B cooTtBeTcTBUM C N. 6.4.4.2.2 B nosioce kaHana 245.333 k', n3amepeHHas MOLWHOCTb curHana PABVC
paBHa MUHyC 27.31 ABM. u3mepeHHas MOLLHOCTb LyMa paBHa MuHyc 85.02 abm. otkyga OCLU paBHo 57.71

B.

lMpoBepka xapakTepuUCTUKN NHERHOCTU (NnogaBneHus Bbibpoca) (n. 6.4.9)

Mpu n3mepeHusx napametpa B curHana PABWC (BHEMOMOCHOro u3nyyeHus) B nonoce 250 kly
ucnosnb3yetcsa nporpamma Spectrum_shoulder_measurement2.voe nporpamMMHOro kommnsnaekca Agilent
VEE Pro.

dopma cnekTpa B nosioce ckaHnposaHusa (Span) 320 k'Y, nokasaHa Ha pucyHke B.17.

dopMma CNeKTpoB Ha MHTepBasiax 4acToT, LEHTPbl KOTOPbIX COOTBETCTBYIOT YacTOTaM LEHTPasibHOW

yacToTbl cnekTpa - MpeBbllWatoLeil LeHTpanbHyto YacToTy Ha 150 kT u f a |f) - MeHbLieit

LeHTpanbHOM yacToTbl Ha 150 ki B nonoce ckaHupoBaHua (Span) 30 k. nokasaHbl Ha pucyHkax B.18 -
B.20. 3Tn cnekTporpaMMbl UMeEIOT HeCTabubHbI XapakTep, ux hopma 3aBUCUT Kak OT BPeMeHW, Tak u oT
HacTpoek aHanmM3aTopa CrnekTpa - MNOJMIOXEHUA U NPOTAXEHHOCTU MHTepBasia CKaHMPOBaHUA. V3MepeHHble
NAIOTHOCTM MOLLHOCTM Ha 3TUX WHTepBasiax AaloT 6onee cTabunbHble OUEHKM W COCTaBAAOT
COOTBETCTBEHHO MUHYC (46.2; 82.4 n 83.4 abm/ly).
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PucyHok B.17 - ®opma cnekTpa B nosoce ckaHmpoBaHus (Span) 320 kI,
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PucyHok B.18 - ®opma cnektpa Ha yactoTe fm B nonoce ckaHmpoBaHusa 30 kIy,
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PucyHok B.19 - ®opma cnektpa Ha yactote / (0. 10) B nonoce ckaHupoBaHus 30 Ky,
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PucyHok B.20 - d®opma cnektpa Ha yactoTe / (0. )3> B nonoce ckaHupoBaHusa 30 Ky,

[na 6onee pgeTanbHOrO MCCNefoBaHWA XapakTepa CKaToB CMeKTpasibHbIX — XapaKTepucTuK,
06YCNOBMEHHBbIX KaK XapakTepucTMKamy KaHa/lbHOTO MNOI0COBOr0 (UuNbTpa, Tak M HeNMHeWHOCTAMMK
LUMcpoBOro MoAynAaTopa M yCunuTens MOLHOCTW nepefatwouieli yactm cuctembl PABUC. ucnonbsyetcs
U3MepeHne NAOTHOCTU CMeKTPasibHON MOLLHOCTM B Y3KUX, MPUMbIKAKOLWMX APYT K APYry nosiocax WUpuHol 5
KI'y Ha nHtepsane 30 Ky, nokasaHHbIX Ha pucyHkax B.21 - B.33.

nnam »44j)scmaiit

Kn T/ HMMMHP
Ri*etV>W K ( r*|yi HO <MblL>/22*>0L | XH
CTBI(«TUYMK v S><Hg Centy
-87 27 dBm 15 0000 kHz -124 26 dBnVHz
PucyHok B.21 - MI0THOCTb MOLWHOCTM MUHYC 124,3 aBEM/I'LY Ha YacToTe ™)
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-82.30 dBm /5 0000 kHz -119 29 dBriVHz

PucyHok B.22 - T1NOTHOCTb MOLLHOCTM MUHYC 119.3 obm/I'y Ha yacToTe fI19_
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-82.36 dBm /5 0000 kHz -119.35 dBm/Hz

PucyHok B.23 - [110THOCTb MOWHOCTA MUHYC 119.4 aBEm/Iy, Ha yacToTe f iy |9

»MBA AMbanKAX T
KMANT. «@avil« B
Crew* P<m*< po* * Spe<tiel Oeiwiy
-80.78 dBm /5 GO00OkHz -117.77 dBnVHz
PucyHok B.24 - [110THOCTb MOLWHOCT MUHyC 117.8 oBM/My Ha yacToTe 149
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PucyHok B.27 - MAOTHOCTb MOLWHOCTN MUHYC 72,7 abm/T'y Ha yacTtoTe f,b
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-70 93 dBm /5.0000 kHz -107.92 dBnVHz

PucyHok B.28 - TN10THOCTb MOLHOCTM MUHYC 107.9 obm/I'y Ha yacToTe f I<hLl)
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-74 45dBm/5 0000 kHz -111.44 dBnVHz

PucyHok B.29 - T1NOTHOCTb MOLWHOCTU MUHYC 111.4 nbM/Ty, Ha yacToTe fi(> M)

MBIl AX&a SAtCH T

KUTONT» FoniLar
cTenrun p<mu po*u spectral OeTBKy
-77 34 dBm /5 0000 kHz -114.33 dBnVHz

PucyHok B.30 - MA0THOCTb MOLLHOCTM MUHyC 114.3 oBm/I'y Ha yacTtoTe / O, 4>
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PucyHok B.32 - MnoTHOCTb MoLwHOCTN MUHYyc 120,6 abm/l'y Ha yacToTe f Q’qss'
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PucyHok B.33 - M/10THOCTb MOLWHOCTM MUHYC 122,3 abMm/I'Y Ha yacToTe f1Q i)
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Ha pucyHke B.34 npuBefeHbl pPasHOCTW CMeKTpasibHbIX MI0THOCTEN MOLLHOCTU, W3MEPEHHbIX B
OKpPecTHOCTN YacToTbl / O( M B OKPECTHOCTAX YacToT OT i60, o ./JO. 160.

MapameTp B onpefenseTca No MakCMMasibHOMY 3HAYEHWI0 PasHOCTW CNeKTpasibHbIX NAOTHOCTEN
MOLLHOCTK 1 cocTasnseT MuHyc 30,7 oBM/T'L, B OKPECTHOCTN YacTOThbl 15|

m»(W. 1 '3)7

PucyHok B.34 - Pa3HOCTV CneKTpasibHbIX NIOTHOCTEN MOLLHOCTH

Mpu n3mepeHuax nopasneHns Bbibpoca curHana PABWC B nonocax 200 u 100 kly nporpammMa
Spectrum_shoulder_measurement2.vee nporpammHoro komnnekca Agilent VEE Pro pomxHa 6bITb
mMoaMuMLMpoBaHa C y4eToM napamMeTpoB 3TWX MOJIOC MO BEIMUYMHE CNEeKTPasibHOW LUMPUHBI U3MEPSIEMOro
BHEMNO/I0CHOIO M3NYyYeHUs 1 ero NosIoXeHns OTHOCUTESbHO cnekTpa curHana PABUC.

OnpepeneHne KOrepeHTHO UHTepdepeHLMoHHON nomexu (n. 6.4.10)

B curHan PABWUC c Bbixoga TreHepatopa OMOPHOIM 4acToTbl BBeAEeHAa KOrepeHTHas
MHTepepPeHLMOHHAA MoMexa C 4YacToTol, 6/IM3KOI K LeHTpasbHON yYacTtoTe curHana PABUC (pucyHoK
B.3). PucyHkn B.35 - B.39 wunnioctpupyloT npouecc MOCTENEHHOro 06HapyXeHus u onpefeneHuns
napamMeTpoB KOrepeHTHON MHTeptepeHLNOHHON NOMexu MNpu CyXEHUW MOSI0Chl CKaHMPOBAaHUS ChnekTpa
PABWC. l3MepeHHble 4acToTa W YpPOBEHb KOFEPEHTHOW WHTepdEepeHUUoHHOW nomexu (6e3 yueTta
4acCTOTHOI MOrPeLHOCTU aHasm3atopa crekTpa) cocTtasnsoT 66 860007 'y n MuHyc 53 gbM (prcyHOK
B.39).
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PucyHok B.35 - Monoca ckaHupoBaHus (Span) 400 kI
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PucyHok B.37 - lMonoca ckaHvpoBaHus (Span) 4 kI'y,
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PucyHok B.38 - TMonoca ckaHupoBaHus (Span) 400 Iy,
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PucyHok B.39 - TMonoca ckaHuposaHus (Span) 100 Iy,
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NCO/M3K 13818-1:2007

(ISO/IEC 13818-1:2007)

ETSITR 101 290 V1.2.1
(2001-05)

(ETSITR 101 290 V1.2.1
(2001-05)

[okymeHT DVB A 14-2 (2012-07)

DVB Document Al4-2
(2012-07)

ETSI EN 300 744 v1.6.1
(2009-01)

(ETSI EN 300 744 v1.6.1
(2009-01)

ITU-T PekomeHgauusa 0.151
(10/92)

(ITU-T Recommendation 0.151
(10/92)

Bubnunorpacusa

MHdopMaLnoHHble  TexHonorum - YHuBepcasibHoe
KOAMpOBaHVe ABWXYLLUXCA N306paXeHnii 1 CBA3aHHOW C
HVYMU 3BYKOBOi MHbopmaummn: Cuctemsbl

(Information technology - Generic coding of moving
pictures and associated audio information: Systems)
Lincbposoe BuaeoselaHne: PyKoBOACTBO MO U3MEPEHUAM
B cuctemax DVB

(Digital Video Broadcasting (DVB); Measurement
guidelines for DVB systems)

PyKOBOACTBO NO W3MEpeHusiM B cucTeMax LudpoBoro
TeneBu3NOHHOro BelaHus (DVB): MonpaBku, BHECEHHbIE B
cuctemy DVB-T2

(Digital  Video Broadcasting (DVB); Measurement
guidelines for DVB systems: Amendment for DVB-T2
System)

Linchposoe BUfEO0BeLLaHNne. MeTogb! KaHanbHoro
KOAMPOBaAHWSA, MY/IbTUM/IEKCMPOBAHNA W MOAYNAUMM B
LMPpOoBbIX CMCTEMAX HA3EMHOrO TeneBuaeHus

(Digital Video Broadcasting (DVB); Framing structure,
channel coding and modulation for digital terrestrial
television)

ITU-T PekomeHgauuss 0.151: obopygoBaHue ans
M3MEepeHnss 40AM OlWMnBoK, paboTatliee Ha MNepBUYHON
CKOPOCTM U BbllLe

(ITU-T Recommendation 0.151: Error performance
measuring equipment operating at the primary rate and
above)
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KnioueBble cnoBa: ayAuoBu3yanbHas WHQOpMaLMOHHaA cucTeMa peasbHOro BpemeHun PABUC.
HOPMbl Ha OCHOBHble MapameTpbl, TexHuyeckme TpeboBaHMA, W3MepUTesNbHbIe

cuUrHanbl,
n3mepuTenbHble NHTepdechbl, MeToabl USMEPEHWI U UCTbITAHWIA
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