YKA3AHWE MO NPUMEHEHUAIO 131

METOAUKN U3MEPEHUIN C NOMOLLbIO CEPUM PPM-350

Daniel Gariépy, Senior Optical Specialist
Vincent Racine, Product Manager

Cepvs u3mepuTenen MOLLHOCTY AJS MACCUMBHBIX onTuyeckux cetem PPM-350 (PPM-350B/PPM-350C) cneunansHo co3pgaHa Aans
M3MepEeHUs BCEX CUrHANOB naccuBHom ontuyeckoit cetu (PON) (MpAMoro n obpaTHOro NOTOKOB) U AJA NoaydYeHus uHdopMaumu o
NPUroAHOCTN NMHUW. B JAHHOM [OKYMeHTe paccMaTpUBAKOTCA HEKOTOPbLIE KTHOYEBbIE 31EMEHTbI U METOAMKN U3MEpeHUs, crelnduyHbie
ans PON, koTopble NpUMeHATCS B cepun usmeputenein PPM-350 ansa 4oCTUXeHNUA Hanbonee TOUHbIX Pe3yNbTaToB U3MEPEHWUA.

M3mepeH|/|e Tpex CUTrHaJ10B - MeTop npo3pavyHOro noaknrvyeHuUA

MeToA Mpo3payHOro MOAK/OYEHNUA ABNSETCA €AUHCTBEHHBIM CNOCOH6OM, MO3BONAOWMM OAHOBPEMEHHO U3MepPUTL Nepesady B
NPAMOM HanpaeieHun (OAMH UKW ABA CUTHANA) U Nepefavyy B 06paTHOM HanpasneHWU (0AUH cUrHa). MOCKONbKY ONTUYECKUA
ceteBoy TepmuHan (ONT) B PON ocyluecTaseT nepeaady, ToNAbKO €C/IM OH MOJTy4aeT 3anpoc OT ONTUYECKOro IMHENHOrO TepMUHana
(OLT), To nepepatumk ONT cpa3y Bbik/itoyaeTcs, Kak Tonbko ONT oTcoeauHeH OT AUHUMU. MpuHMMaa 3TO 0b6CTOATENLCTBO BO
BHUMaHUe, Mbl CO34aNnu ceputo usmeputenen PPM-350 co BCTPOEHHbIM pa3BeTBUTENEM, KOTOPbIN U3BNEKAET A/ U3MEPEHUS TONbKO
10% MOLWHOCTU CUrHaNa, OCTABLIMIACA CUTHAM NPOXOAMUT HACKBO3b (Moadepxueas paboTy ONT) u, Takum 0bpa3om, nossonseT
OlHOBPEMEHHOE n3MepeHue Bcex Tpex curHanos. Cepus PPM-350 kannbpoBaHa C yueToM TOro, YTO B peanbHOCTU U3MepseTcs
TO/MbKO HebOosblas YacTb CUTHANA.

B 3TOM M3MepeHUn BHOCMMbIE MOTEPU, BKIOYAsA KOHHEKTOpPbI, cocTaBnawT 1,5 ab.

KOM6VIHI/IpOBaHHbIe CUrHanbl NPAMOro HanpaBJ/ieHUA

CeTb PON crnocobHa nepepasaTh Ba CUrHaAa B NPAMOM HaMpaBAeHUM C Pa3IMYHbIMU YPOBHAMMU MOLLHOCTY U Pa3fNYHbIMK ASIMHAMM
BOJIH (HanpuMep, aHaNoroBblii cUrHan kabenbHoro TenesnaeHna (CATV) 1550 HM, MOLLHOCTb KOTOPOro MOXET BbiTb 40 23 AbM,
KOTOPBI pacnpoCcTpaHseTCs B BOJIOKHe BMeCTe € CUTHanoM 1490 HM, MMelLuM YPOBEHb MOLLHOCTM 0KoM0 +4 Abwm). [lna Toro
YTOObI MPABUIBLHO M3MEPUTb TaKyl KOMOUHALMIO CUTHANOB, cepua PPM-350 ncnonb3yeT MHAWBUAYANbHbIE DUNLTPbI U JETEKTOPSI.

M3MmepeHUne cMrHanoB o6paTHOro HanpaBneHus

CurHansl 1310 HM B 0bpaTHOM HanpaeneHun ot ONT nepenatoTcs TONLKO B OTBEAEHHbIE AJ1A 3TOr0 NPOMEXYTKN BPEMEHU, KOTOPbIe
Ha3HaualoTca v ynpasasiotcs OLT. Hanpumep, Koraa nonb3oBaTenb He OTNPABASET NOTOK AaHHbIX C AJMHON BOAHbI 1310 HM, ONT
MOXeT 0TBeTUTb Ha onpoc OLT Bcero oaHown suenkoi (424 6uTa) ykasbiBas, YTo eMy He TpebyeTcs BbiAeNeHue TaliM-Cl0TOB B
HacTosuee BpemMs. PekomeHpaumm G.983 ana wWMpPOKONONOCHOW naccuBHoi ontuyeckon cetn (BPON) u G.984 ans naccuBHoOM
ONTUYECKON ceTW C noadepxkoi rurabutHon nepepaunm (GPON) HaknaabliBaloT onpefeneHHble TpeboBaHUS, a WMEHHO
OroBapuBaloOT, YTO OMPOC Kaxaoro nepesatynka ONT A0/KEH OCYLLECTBAATLCS, N0 KpanHeh Mepe, kaxable 100 Mc unu vawe. C
Lpyron cTopoHbl pekomeHpauma IEEE 802.3ah ana naccMBHOM onTuyeckol ceTu Ha ocHose Ethernet (EPON) HaknaabiBaeT
orpaHudeHue B 50 MC Unn MeHee.

B Tabnuie HUxe npuBoaaTca KoHpurypauuu cetu PON, noaaepxusaemble cepueit uameputenein PPM-350:

Kondurypawn | Craraapr cbpameranoroa | BT | BT | ensio)
BPON ITU 983 155 M6UT/C 55 440 2.83 MKC

BPON ITU 983 622 M6uT/C 55 440 700 HC

GPON ITU 984 1.24 T6uT/C 64 512 411 He

EPON IEEE 802.3ah 1.24 T6uT/C 64 640 | 512HC

*Wcnonb3yeT koanposaHue 8B/10B
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TecTtupoBaHwve v M3mepeHus B TeneKOMMyHMKaLUAX
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PucyHok 1. YBenuuyeHHbi/i Macwtab, nokasbiBaowmin 6UTOBYIO NOC/eA0BATENIbHOCTb AJ1 OAHOW AYelKU
(naHHble ckpembanpoBaHbl NpubansuTenbHo ¢ 50% 3anonHeHnem) — ans nepuoaa onpoca 100 mc

Ha pucyHKe Bbilwe nokasaHo rpaduyeckoe npeacTaBieHve nepesayn npu yposHe +3 abm. Mpu HOpManbHbIX YCIOBUAX, KOrAa
nepeAaTyuMK HaCTPOEH Ha MOWLHOCTb M3/yyeHWs +3 AbM, 3T0 03HAyaeT, YTo ero CpPeAHss MOLWHOCTb NMPU Nepesaye OTHOCUTENbHO
cbanaHcupoBaHHoro curHana (c 50% 3anonHeHuewm) byaet +3 AbM u, cnegoBaTeNbHO, NMMKOBAA MOLWHOCTb (COOTBETCTBYIOLLASA
«eANHULLAM») byaeT oKono +6 AbM.

[N TOro YTobbl N3MEPUTENb MOLLHOCTU CMOT KOPPEKTHO U3MEPUTDb 3TN +3 ABM, OH O/XXeH UMETb BO3MOXHOCTb U3MEPATb CUTHA/T TOMTbKO
KOrza OH aKTUBEH (T.e. B pacyeT He AOIKHA NPUHUMMATLCA MOLLHOCTb MEXZAY BblAENEHHbIMU TaiM-cioTamu). OBbIYHBIN M3MEPUTENb
MOLLHOCTY NPOCTO YCPEAHUT 3HAYeHWe MOLLHOCTY 33 MEPUOZ U3MEPEHUS W BbIAACT Pe3ynbTaT Ha 40 Ab Huke peanbHOro 3HaYeHws.

anIHMMaﬂ 3TN yCNoBWA BO BHUMAHUE, A4 KOPPEKTHOIO n3MepeHna MOLWHOCTHU O6paTHOI’O NOTOKa MOTYT MPUMEHATLCA Pa3/INYHbIE
meToAbl. CambiM npPoCTbIM cnocobom 6yp,eT N3MepeHne CurHana C nNOMOUWbIO WWPOKOMNONOCHOIO AeTeKTopa W 3axXBaT
MAaKCUManbHOIO U3MEPEHHOro 3Ha4YeHUs UAN NUKOBOro 3HayeHus. llocie 3Toro MOWHOCTL NepefaTynka MOXeT 6bITb BbIUMCIIEHA
BblYMTAHMEM 3 ab u3 BaCbI/IKCVIpOBaHHOFO 3HayeHuna. OfHaKO AaHHAA MeTOAMKA MMEeeT MHOXECTBO HeJOCTATKOB, TAaKUX KaK BbICOKas
3daBUCUMOCTb OT HGpEﬂaBaEMOVI 6uToBOM nocnenoBateslbHOCTU, BbiCOKAaA YYBCTBUTENIbBHOCTb K A0MYCKaM BbICOKOCKOPOCTHbIX
31EKTPOHHbIX KOMMNOHEHTOB, YMeHbLUEHHbIVI OMHAMUYECKMIA Anana3oH 13-3a MOBbIWEHHbIX TpE60BaHVIl7I K nonoce nponyckaHuna
3N1IEKTPOHHbLIX KOMMNOHEHTOB N TeEHAEHUNA TaKoOM CXeMbl 06Hapy)KIABaTb M HENpPaBWIbHO MHTEPNPETNPOBATL WYM B Ka4yeCTBE MUKa,
TaKnum o6pa30M, BblAaBasA JIOXHbl€ MOKAa3aHNA MOLWHOCTH.

B npoTuBononoxHocTb cepus PPM-350 OCHOBbIBAETCS Ha CMeLuanu3MpoBaHHOM, 3anaTeHTOBAHHOW* TeXHONOrUW, KoTopas
“3MepseT CPeHION MOLHOCTL B aKTUBHOW (a3e paboThl TECTMPYEMOro nepeaaTunka. IMeHHO No3TOMy NoKa3aHMs MOLHOCTM PPM-
350 ABASIOTCS PeanbHOW MOLLHOCTbIO, HA KOTOPOI TECTUPYEMbIN TPAHCMUTTEDP PEAbHO U3NydaerT.

3aknuyeHue

Cuctembl PON f06aBnsloT HECKOMbKO HOBbIX MPobneM Npu TECTUPOBAHUM ONTUYECKMX NapameTpoB, BK/OYAA M3MEPEHUs
ONTMYECKON MOWHOCTU. [N KOPPEKTHOrO M3MEPEHUs BCEX OMTUYECKUX CUTHANOB MOFYT MPUMEHATbCA Pa3fiNyHble METOAbI.
Pewenune EXFO, koTopoe ncnonb3yeTca B cepun nsmeputenen PPM-350, no3gonset nonb3oatensM O4HOBPEMEHHO U3MeEPSATb BCE
CUFHaNbI, MPUMEHSAS NPOCTOW, HAZLEXHbIN U TOUHbIA METOA, U3MEPEHUS.

* MaTeHT CWA 7, 187, 861; MateHT M'epmanuu 20 2004 021 208, 0 v TakxKe ABSETCA NPeAMETOM HECKONbKUX HALMOHANbHBIX 3aMUCEN B APYrUX CTPAHaX, B paMKax
[,0roBOpa O NaTEHTHOM COTPYAHUYECTBE.
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