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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 HEKOTOPbIE KTHOYEBbIE 31EMEHTbI U METOAMKN U3MEPeHUS, CrelnduyHbie
ans PON, koTopble NpUMeHATCS B cepun usmeputenein PPM-350 ansa 4oCTUXeHNUA Hanbonee TOUHbIX Pe3yNbTaToB U3MEPEHUA.

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 HanpasieHUn (0AUH curHan). MOCKONbKY ONTUYECKUIA
ceteBov TepmuHan (ONT) B PON ocylecTaseT nepeaady, ToAbKO €C/IM OH MOJTy4aeT 3anpoc OT ONTMYECKOro IMHENHOrO TepMUHana
(OLT), To nepenatumk ONT cpasy Bbik/itoyaeTcs, Kak Tonbko ONT oTcoeauHeH OT AUHUMU. MpuHMMaa 3To 0b6CTOATENLCTBO BO
BHUMaHMe, Mbl CO34anun ceputo usmeputenen PPM-350 co BCTPOEHHbIM pa3BeTBUTENEM, KOTOPbIN U3BNEKAET A1 U3MEPEHUS TONbKO
10% MOWMHOCTU CUrHaNa, OCTaBLIMIACA CUTHAM NPOXOAMUT HACKBO3b (Moadepxueas paboTy ONT) u, Takum o0bpa3om, nossonseT
O/lHOBPEMEHHOE n3MepeHue Bcex Tpex curHanos. Cepus PPM-350 kannbpoBaHa C yueToM TOro, YTO B peasbHOCTU U3MepseTcs
TO/bKO HebOosblas YacTb CUTHaNA.

B 3TOM M3MepeHUn BHOCMMbIE MOTEPU, BKIOYAsA KOHHEKTOpPbI, cocTaBaawoT 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, MOLWHOCTb KOTOPOro MOXET BbiTb 40 23 AbM,
KOTOPBI pacnpoCTpaHAeTCs B BOJIOKHE BMeCTe € CUrHanoM 1490 HM, MMelL UM YPOBEHb MOLLHOCTM 0KoM0 +4 Abwm). [lna Toro
YTOObI MPABUBLHO 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 ynpasnsiotcs OLT. Hanpumep, Koraa nonb3osaTenb He OTNPABASET NOTOK AaHHbIX C AJMHON BOAHbI 1310 HM, ONT
MOXeT OTBeTUTb Ha onpoc OLT Bcero oaHown suenkoit (424 6uTa) ykasbiBas, YTo eMy He TpebyeTcs BbiAeneHue TaliM-ClOTOB B
HacTosuee BpemMs. PekomeHpaumm G.983 ana wWMpPOKONONOCHOW naccuBHoi ontuyeckon cetn (BPON) u G.984 ans naccuBHoOM
ONTUYECKON ceTW C noadepxkon rurabutHon nepepaun (GPON) HaknagblBaloT onpefeneHHble TpeboBaHMS, a WMEHHO
OroBapuBaloOT, YTO OMPOC Kaxaoro nepeaatynka ONT A0/KEH OCYLLECTBAATLCS, N0 KpalHel Mepe, Kaxable 100 Mc unu vauwe. C
Lpyron cTopoHbl pekomeHpauma IEEE 802.3ah ana naccueHOM onTuyeckol ceTu Ha ocHose Ethernet (EPON) HaknaabiBaeT
orpaHuyeHue B 50 MC Unn MeHee.

B Tabnunue Hxe npuBoasTca KoHdurypauum cetu PON, noasepxusaemsie cepuenn nameputenein PPM-350:

Kondurypawn | Craraapr cbpameranoroca | 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

il

TecTtupoBaHwve v M3mepeHus B TeneKOMMyHMKaLUAX
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PucyHok 1. YBenuuyeHHbi/i Macwtab, nokasbiBaowmin 6UTOBYIO NOC/eA0BATENIbHOCTb AJ1 OAHOW AYelKU
(naHHble ckpembanpoBaHbl NpubaunsuTenbHo ¢ 50% 3anonHeHnem) — ans nepuoga onpoca 100 mc

Ha pucyHke Bblle noka3aHo rpaduyeckoe npeacragieHne nepesayn npu yposHe +3 AbM. Mpn HOpManbHbIX yCNOBUAX, KOraa
nepefaTymK HaCTPOEH HA MOLWHOCTb U3NyyeHus +3 AbMm, 3To 03HayaeT, YTO €ro CpeaHAA MOLLHOCTb NPU nepesaye OTHOCUTENbHO
cbanaHcupoBaHHoro curHana (c 50% 3anonHeHuem) byaet +3 abM u, cnegoBaTenbHO, NMMKOBAA MOLWHOCTb (COOTBETCTBYIOLLASA
«eANHULLAM») byaeT oKono +6 AbM.

[ns TOro YTobbl N3MEPUTENb MOLLHOCTU CMOT KOPPEKTHO U3MEPUTD 3TN +3 ABM, OH [LO/XXEH UMETb BO3MOXHOCTb U3MEPATb CUTHA/T TOMTbKO
KOrZa OH aKTUBEH (T.e. B pacyeT He AO/KHA MPUHUMATbCA MOLLHOCTb MEXZAY BblAENEHHbIMU TaliM-cioTamu). OBbIYHbIN U3MEPUTENb
MOLLHOCTY NPOCTO YCPEAHUT 3HAYeHNe MOLLHOCTY 3a MEPUOZ U3MEPEHUS W BbIAACT Pe3ynbTat Ha 40 Ab Huke peanbHOro 3HaYeHws.

MpuHUMas 3TN YCII0BKA BO BHUMAHWE, AN KOPPEKTHOMO M3MEPEHUA MOLLHOCTMN 0BPATHOMO MNOTOKA MOTYT MPUMEHATLCA PA3ANYHbIE
metonbl. CaMbiM MNpPOCTbIM CrnocoboMm byaeT n3MepeHMe CUrHasa C MOMOLLLI LWMPOKOMOJIOCHOrO AeTekTopa M 3axsar
MaKCMManbHOrO N3MEPEHHOrO 3HAYeHMS UK MUKOBOIO 3HayeHMs. Mocne 3TOro MOWHOCTbL NepeaaTynka MoxeT bbiTb BblYUCIEHA
BblYMTAHMEM 3 Ab U3 3aUKCUPOBAHHOIO 3HaUeHNA. OHAKO AaHHAs MeTOAMKA UMEeT MHOXECTBO HelOCTaTKOB, TaKUX KaK BbICOKas
3aBWCUMOCTb OT MepenaBaeMon OUTOBOW MOC/IeLOBATeNbHOCTMU, BbICOKAs YYBCTBUTENIbHOCTb K A0MYCKAM BbICOKOCKOPOCTHbIX
3/IEKTPOHHbIX KOMMOHEHTOB, YMEHbLUEHHbI AUHAMUYECKUIA AMAMNA30H W3-3a MOBbILEHHbIX TPEOOBAHMI K MONOCE MPOMNYCKAHUS
3NEKTPOHHbIX KOMMOHEHTOB M TEHAEHLLMA TaKON CXeMbl OOHAPYXMBATb W HEMPABUIBHO MHTEPMPETUPOBATH WYM B KAaYeCTBE MUK,
TakuM 06pa3oMm, BblAaBas NOXHble MNOKA3aHNUA MOLLHOCTY.

B npoTuBONONOXHOCTL cepus PPM-350 OCHOBbLIBAETCS Ha Cneuuanu3MpoBaHHONM, 3anaTeHTOBAHHOW* TeXHONOrUW, KoTopas
“3MepseT CPeHION MOLHOCTb B aKTUBHOW (a3e paboTsl TECTMPYEMOro nepeaaTunka. MIMeHHO NO3TOMy NoKasaHMs MOLHOCTM PPM-
350 ABNAKOTCA peasbHON MOLLHOCTbIO, HA KOTOPOWN TECTUPYEMBbIA TPAHCMUTTEP pPeasbHO M3/ydaeT.

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.
PeweHune EXFO, KoTOpoe Mcnonb3yeTca B cepumn usmeputenen PPM-350, no3BonseT noab3oBaTeNsM OJHOBPEMEHHO U3MEpPATh BCE
CUrHaNbI, MPUMEHSAS NPOCTOW, HAZLEXHbIA U TOUHbIA METOA, U3MEPEHUS.

* MaTeHT CWA 7, 187, 861; MaTeHT F'epmanuu 20 2004 021 208, 0 v Takxe ABSETCA NPeAMETOM HECKONbKUX HALMOHANbHBIX 3aMUCEN B APYrUX CTPAHaX, B paMKax
[,0roBOpa 0 NaTEHTHOM COTPYAHUYeCTBe.
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