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PEKOMEHIAIIUU MCO-T CEPUU G
CUCTEMBI U CPEJA IEPEJAYHA, IU®POBBIE CUCTEMbBI U CETU

MEXIYHAPO/JHBIE TEJIE®GOHHBIE COEJJUHEHI A U LIETIN G.100-G.199
OCHOBHBIE XAPAKTEPUCTUKHU, OBLIUE JIJIS1 BCEX AHAJIOI'OBBIX CUCTEM G.200-G.299
INEPEJJAYU

NMHANBUIY AJIBHBIE XAPAKTEPUCTUKH MEXAYHAPOJHBIX BY-CUCTEM G.300-G.399
TEJIE@OHHOU CBA3U 110 METAJUIMYECKUM JIMHUAM

OBIIUE XAPAKTEPUCTUKU MEXTYHAPOJIHBIX CUCTEM TEJIE®@OHHOM G.400-G.449

CBS$I131 HA OCHOBE PAJIMOPEJIEMHBIX WMJIM CITY THUKOBBIX JTMHUM U UX
COEAVMHEHUME C METAJUIMYECKUMU ITPOBO/IHBIMU JIMHUAMU

KOOPUHALIUS PAJJUOTEJIE®@OHUU U [TPOBOJHON TEJIEGOHUU G.450-G.499
XAPAKTEPUCTUKU CPEJIBI ITEPEJAYN U OITTUYECKUX CUCTEM G.600-G.699
[MMP®POBOE OKOHEYHOE OBFOPYJIOBAHUE G.700-G.799
[IMDOPOBBIE CETU G.800-G.899
[{U®POBBIE YYACTKU U CUCTEMA LIMPPOBBIX JIMHUI G.900-G.999
KAYECTBO OBCJYXUBAHUS U TEXHUUYECKHUE XAPAKTEPUCTUKHU — G.1000-G.1999
OBIIUE U CBA3AHHBIE C ITOJb30BATEJEM ACIEKTHBI

XAPAKTEPUCTHKHU CPEJIbI ITEPEJIAUN G.6000-G.6999
INEPEJAYA JAHHBIX IO TPAHCITIOPTHBIM CETIM — OBIIUE ITOJOXXEHN S G.7000-G.7999
ACIIEKTBI IIEPEJIAYU TTAKETOB I10 TPAHCIIOPTHBIM CETSIM G.8000—G.8999
CETHU JJOCTVTIIA G.9000-G.9999

Jlna nonyuenus 6onee nodpobHoll unghopmayuu npocvba obpawamuvcsa k nepeurro Pexomenoayuti MCO-T.



Pexomenpanua MCI-T G.1020

Onpenenenns padoyuX XapaKTEPUCTHK NPUMEHUTEIBHO K Ka4eCTBY pe4H
M IPYTUM NPUJI0KEHUSIM B 110J10C€ TOHAJbHBIX 4aCTOT,
ucnoab3ywomum IP-cern

Pe3iome

Ilepenaua peun U JApyrux NPWIOKEHHM B MOJIOCE TOHAIBHBIX YacTOT MO MAKETHBIM CETAM IMPUBOJHUT K
HOBBIM, MHOT/IAa YHUKAILHBIM (popMaM yxyauieHus kauectBa. CylieCTByeT MHOTO OIPEACICHUN MapaMeTpOB
pabounx XapaKTEepPHCTHUK IIAKeTHBIX CeTeH, OJHAKO >KeJaHWe KOHTPOIUPOBATh KAUeCTBO HEITACTHIHBIX
M30XPOHHBIX MPUIIOKEHUN TpeOyeT AOMONMHUTENsHON nH(popmarmu. Llensio 3Toi PexoMeHmanmm sBiseTcs
OTpe/ICTICHHE IMapaMeTpPoB pabovMX XapaKTEPUCTHK MAKETHOH CETH W TEPMUHAIOB, KOTOPBIC JIyYIIHNM
00pa3oM OTpakaroT BOCHpPHHUMAaeMOE KayeCTBO HaMedaeMbIX MpmiokeHui. [IpenmMymiecTBeHHO B Heit
oOparaeTcsi BHUMaHHUE Ha YXYIIICHUS KadecTBa, SBISFOIINECS CIEICTBUSIMHI N3MEHEHHS BPEMEHHU 3a/ICPIKKH
U NOTEpPb NAKETOB, KOTOPbIE MpUCyliM [P u ApyruM TEXHOJIOTHSAM, OCHOBAHHBIM Ha MAaKETHOW NIepenade, u
KOTOpBIE HE MPOSBISAIOTCS B TPATUIMOHHBIX CETAX C BpeMeHHBIM pasneneHueM kaHaimoB (BPK). B wei
00Cy’KIaroTCsl B3aMMOJIEHCTBHE M COTJIACOBaHWE MEXIY ATHMH MAaKETHBIMHU YXYIIICHUSMH, W OTHACHIBAIOTCS
TaKhe MEXaHU3MbI, Kak Oydepsl s critaxxuBaHus (a30BbIX JAPOKAHUM W MAaCKHUPOBKA TMOTEPh MAKETOB, JJIS
YMEHBIIEHUSI MX BIWSAHUSA Ha KadeCTBO pEYM W Jpyrue npuwiokeHus. Bmecrte ¢ Tem, B HacTosLEn
PexomeHnnanuu, no Mepe BO3MOXHOCTH, HE MOBTOPSIOTCA CYLIECTBYIOLIUE OMPECICHUs, a JAIOTCA Ha HUX
CCBUIKH.

[TapameTprl, ompeaeneHHble B HacTosmeld PekoMeHmanuu, BO MHOTHX CIIy4asX PacHpOCTPaHSIOTCS 3a
npenensl ypoBHs [P. [lapameTpsl CKBO3HBIX MTAKETHBIX CUCTEM (KOMOWHAIIHS OKOHEYHBIX TEPMUHAIIOB H CETH)
TaKke HEOOXOMUMBI JJIA ONPEACIICHUS KadecTBa B TOJIOCE PEUEBBIX TOHAJIBHBIX dYacToT. B mm. 5, 6 u 7
coOpaHbI ONpeAeICHUs MapaMeTPOB TEPMUHATIOB-UCTOYHUKOB, TTAKETHBIX CETeH M TEPMUHATIOB-TIOTYYaTEIICH,
COOTBETCTBeHHO. O0IIMe TapaMeTphI OTIPEICTICHEI B II. 8.

B Hacrosimeit Bepcun Pexomenpanum n00aBisioTcs OGHUIMANBHBIE ONPENENCHUS Ui MHOTHMX TOJIOCOBBIX
METpUK, onpeaeraeHHbIX B moapooHbix otyetax RFC 3611, RTCP (RTCP-XR).

B TIlpunoxenun A OmpenemnstoTcs STaJOHHBIE TOYKM M MapaMeTphl, XapaKTepHble A MUII030B. B
[punoxxenuu B mpencraBiena nHGopMaIus o pacrupeneleHrH MOTEPSIHHBIX aKeTOB M MOTepPh MaKeTOB, a
TaKk)Ke OMPENeNAIOTCS TapaMeTphl MmoTepu madek maketoB. B Ilpumoskenun C OmMCHIBaeTCS SMYISTOP
afganTtuBHOrO Oydepa ans criiaxuBaHUS (Pa30BOr0 JAPOKAHUS M ONPEACISAIOTCS mapameTpsl Oydepa s
crnaxuBaHus (¢azoBoro npoxkaHus. B Jlomomnennu | B TabnwuHOi (opMe NpUBOAATCA TapaMeTphI
RTCP-XR, a Takxe pe3yibTaThl H3yUCHHsI CYIIECTBYIOMNX PexoMeHmanuii 1 OKOHYATEIbHbBIC PEIICHUS, KaK
MpaBUJI0, JOOABIIEHUE TOTO WM HHOTO ITapameTpa B JJaHHYI0 PexoMeHaamuro.

HUcTounuk

Pexomenmarius MCD-T G.1020 yrepxknaena 14 wmions 2006 roma 12-ii MccrmemoBaTelbCKOW KOMHUCCHEH
MCD-T (2005-2008 rT.) B COOTBETCTBUU C MPOLIEAYPOH, 3l10keHHoM B Pexomernammu A.8§ MCO-T.
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IMPEJINCJIOBUE

MexayHapoaHblii  coro3 anekTpocBsizu  (MCD) sBisieTcs  ClieNUaNIM3UPOBAHHBIM  yupexJeHueM OpraHuzanuu
OObenuuennbix Hamwmit B oOnactu anekrpocBsizu. Cekrop craHaaptuzanuu snekrpoceszu MCD  (MCO-T) —
noctostHHbld oprad MCD. MCDO-T oTBevaeT 3a U3y4eHHE TEXHUYECKHX, IKCIUTyaTallMOHHBIX U TapU(HBIX BOIIPOCOB U
3a BBIIIYCK PexoMeHaanuil o HuUM ¢ HENbI0 CTaHAAPTU3ALNY 3IEKTPOCBSI3H HA BCEMUPHOI OCHOBE.

Ha BcemupHoii accambiiee o cranmapruzanuu anekTpocssizu (BACD), koropas nMpoBOAMTCS Kakable YEThIpE roja,
ompenenaoTcs TeMmbl i usydeHus HMccnemoBarensckumu komuccusimu MCO-T, koTopble, B CBOIO OYepenb,
BbIpa0aThIBalOT PekoMeHamu 1Mo 3TUM TeMaM.

Yrepxnenue Pekomennanmit MCO-T ocymiecTBIsieTcss B COOTBETCTBHHU C MPOIEAYPOH, H3II0KeHHOH B Pesomromn 1
BACD.

B HekoTOophIX 00MacTAX HMHPOPMAIIMOHHBIX TEXHOJIOTHH, KOTOphIE BXOAAT B kKomnereHmuto MCDO-T, HeoOXomaumMble
CTaHIAapTHI pa3pabaTHIBAaIOTCs HAa 0OcHOBE coTpyaHndectBa ¢ MCO m MOK.

I[MTPUMEYAHUE

B macrosmeid Pexkomenmammu TepMuH "aAMHUHUCTpamuA' HCIONB3YeTCs Ui KPaTKOCTH M 0003HadaeT Kak
AJIMUHUCTPAIIHIO DJICKTPOCBSI3H, TaK U MPU3HAHHYO SKCIUTYaTAIHOHHYO OPraHU3aIlHuIo.

CoOutozieHue MoJIoXKEeHU NaHHOW PexoMeHnanuy HOCHT H0OpOBONBHBIN Xapakrep. OnHako B PexkomeHmanuu Moryt
COJICPXKATHCS OMpPEICICHHBIC 0053aTe/IbHBIC MOJOKEHHS (HAIPUMEp, s 00SCIIeYCHUsT BO3MOXKHOCTH B3aUMOICHCTBUS
WIA TPUMEHUMOCTH), U COOJIOJCHUE IMOJIOKCHUN JaHHOW PexoMeHmanuu JOCTHraeTCs B CIydac BBIMOJNHEHHS BCEX
ATHX 00S3aTEIBHBIX MMOJIOKEHHUN. J{JIs1 BRIpaXXCHUST HEOOXOIUMOCTH BBHITIOJTHEHUS TPEOOBAHHUN UCIIONB3YETCS CHHTAKCHC
JIOJDKEHCTBOBAHMSI W COOTBETCTBYIONIME CJOBa (TakuWe, Kak "HODKeH" W T.1L), a TaKkKe HUX OTPHIATCIEHBIC
SKBHUBAJCHTHL. VICIONB30BaHUE 3TUX CJIOB HE MpEIIONaraeT, 4To COONIOAEeHHEe MOJOKEeHWH maHHOW PexkomeHmanmm
SIBIIIETCS 00S3aTENBHBIM TSl KAKOW-THO0 U3 CTOPOH.

[IPABA UHTEJUIEKTY AJIbHO COBCTBEHHOCTH

MCD oOpamiaer BHUMaHHE Ha BEpOATHOCTH TOTO, YTO IPAKTUYECKOE IPHMEHEHHE WIM peannu3anus 3TOH
PexoMeHannu MOKET BKJIIOYATh HMCHOJIBb30BAHUE 3asBIEHHOTO IpaBa MHTEIJIEKTyaldbHOW cobctBeHHOcTH. MCD He
3aHUMaeT KaKkylo Obl TO HU OBUIO MO3UIMIO OTHOCHTENILHO HOATBEPKICHUS, 0OOCHOBAHHOCTH MM IPUMEHUMOCTH
3asBJICHHBIX IIPaB MHTEIUICKTYaIbHOM COOCTBEHHOCTH, HE3aBUCUMO OT TOTO, OTCTAHBAOTCS JIM OHU wieHaMu MCDO nnn
JpyTUMH CTOPOHAaMH BHE Ipoliecca MOAroToBKH PekomMeHnanun.

Ha wmomenT yTtBepkaeHus Hacrosmed Pexkomenmanuu MCD He mNOMyddsl U3BELIEHWE 00 WHTEIICKTyalbHOU
COOCTBEHHOCTH, 3aIIMIIEHHON MaTeHTaMH, KOTOpbIe MOTYT NMOTPeOOBAaThCS JUIS BBINOJIHEHWS 3TOW PexomeHnmanmu.
OnHako Te, KTO OyAeT MpUMEHITh PexoMeHIanuio, NODKHBI MMETh B BHIY, YTO 3TO MOXKET HE OTPaXkaTh CaMyIo
MIOCIIEAHIO NH(OPMALUIO, M TOITOMY UM HACTOSATENILHO PEKOMEHIyeTcsl 00palaThesi K naTeHTHOH 6a3e maHHbIX bCO
o azapecy: http://www.itu.int/ITU-T/ipr/.

©ITU 2007

Bce npaBa coxpaneHsl. Hukakast 4acTh JaHHOH MyOJIHKAIMU HE MOXET OBITH BOCIIPOHM3BE/ICHA C MOMOILBIO KaKHX-TH00
CpeIcTB Oe3 MpenBapuTEIbHOTO MICBEMEHHOTO paspemerns MCD.
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BBeaenune

Ilepenaua peur u JIpyrux OPUIOKEHUW B MOJOCE TOHAIBHBIX YACTOT MO MAKETHBIM CETAM MPUBOIUT K
HOBBIM, MHOT/Ia YHUKAIIFHBIM (hopMaM yxyamieHus kadectBa. CyIIecTByeT MHOTO OIIpeNIeIIeHA apaMeTpoB
pabounx XapaKTEpHUCTHK MAKEeTHBIX CETeW, OMHAKO XeJlaHHe KOHTPOJIMPOBATh KA4eCTBO HEIIACTUIHBIX
M30XPOHHBIX MPWIOKEHUH TpeOyeT monoaHuTenbHONH nHpopmarmu. Llensio 310t PekoMeHnnanuu sBIsieTCs
oTpe/ieJieHHe TapaMeTpoB pabouMX XapaKTEPUCTHK ITAKETHOW CeTH W TEPMHHAJIOB, KOTOPBIE JYYIIUM
00pa3oM OTpaXaroT BOCTIPUHIMAaeMOe KadeCTBO HAMEUaeMBIX MPHIIOKEHHH, KOTOPhIE BO MHOTHX CIIyJasx
pacrnpocTpaHsfoTcst 3a mpernensl ypoBHs IP. IlapaMeTpbl CKBO3HBIX MaKETHBIX CHUCTeM (KOMOWHAIHS
OKOHEYHBIX TEPMHHAJIOB M CETH) TaKke HEOOXOMUMBI U ONpeJelieHHs KadecTBa B TIOJOCE PEUYEBBIX
TOHAJIBHBIX YACTOT, U B HACTOSIILIEH PEKOMEHIaN OHU TAKXKE ONPENETSIOTCS.
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Pexomengamua MCI-T G.1020

Omnpenesnennss padoYuX XapaKTepUCTUK NPUMEHHUTEIbHO K KA4eCTBY peun
U IPYTUM NPUJIOKEHUSAM B I10J10C€ TOHAJBHBIX YaCTOT,
ucnoab3yrouum IP-ceTu

1 C¢epa npuMeHeHHs

B nacrosimeit Pekomennaiuu onpenessieTcs COBOKYIHOCTh IIapaMeTPOB padOUYNX XapaKTepPUCTUK MaKeTHBIX
ceTel U OKOHEUHBIX TEPMHUHAJIOB, KOTOpPas MOKET NMOMOYb B KOJWYECTBEHHOH OIIEHKE KaueCcTBa CKBO3HOM
Nepeaayy peud U IpyTuX MPUI0KEHUH B 1OJI0ce TOHAIBHBIX YacToT. [IpenMyecTBeHHO B Hell oOpamaercst
BHUMAaHHE Ha YXY/IIIEHHUS KayecTBa, SBIISIOLINECS CIIECACTBUSIMU M3MEHEHHUS BPEMEHH 3aJepKKH U MOTePh
MaKeTOB, KOTOphIe Mpucyiu [P 1 IpyruM TeXHOJIOTHSAM, OCHOBaHHBIM Ha MAKETHOW Mepeaayde, U KOTOpbIe He
MIPOSIBJIIIOTCSL B TPAIUIMOHHBIX CETSX C BPeMEHHBIM pasfencHueM kananoB (BPK). B melt obcyxnatorcs
B3aMMOJICHCTBUE U COTJIACOBAaHHE MEXJy ATHMH IMAKETHBIMHM YXY/IICHHUSMH U OMUCHIBAIOTCS MEXaHHU3MBI,
Takue Kak OyQepsl A criaxuBaHus (a3oBBIX IPOKaHUH U MAaCKMPOBKA MOTEPh MAKETOB, AJIsl YMEHBIICHUS
UX BIMAHUS Ha KQUECTBO PEUU U APYTUe MPUI0KEHUS.

B nanHol PekomeHaamu npuBOASITCS CYILIECTBYIOUIUE OMPEAECICHUS apaMETPOB pa60q1/1X XapaKTEpUCTHUK,
npudeM wu30eraercs nyOnupoBanme. MHorue (akTopbl, KOTOpHIE ONpPEACSIIOT KadecTBO peyd |
MIPIJIOKEHUH B TI0JI0CE TOHAJIBHBIX YacTOT, SBJISIOTCS OOUIMMHE s ceTel, OCHOBaHHBIX Kak Ha BPK, Ttak n
IP, u paccmarpuBaroTcs B cymiecTBytomux Pekomennanusax. Ha s3pike Pexkomengannn MCO-T 1.350 chepa
TIpUMEHEHUs HacTosmeld PekoMeHmanun orpanndena QyHKIuer mepeHoca nHpopMauy MaTpumbl 3 X 3,
TOJIBKO K HecyleMy KaHairy. Bonpockl 00paOOTKH BBI30BOB JUIS JOCTYIa K COSAMHEHHIO U pa3beJHHEHHIO
(HammpumMep, 3a7epKKU BBI3BIBHOTO TOHAIBHOTO CHTHANIA W 3aJIepXKKU Tociie Habopa HOMepa) B HACTOSIIEH
PexoMennmanuu He paccmarpuBaroTcs. Kpome Toro, B HacTosImiedl PekomeHJanuyu HE YCTaHaBIMBAIOTCA
YHUCIICHHBIE HOPMBI JUIsl TAKETHBIX CETEH MM OKOHEYHBIX TEPMHHAJIOB, HECMOTPS Ha TO, YTO OHH OYyIyT
MIPEeIMETOM CIIEeAYIOMIEH paOoTHI.

Ha pucynke 1 mokaszana 3ta cepa mpuMeHEeHHS BMeCTE€ C HEKOTOPBIMU IPYTHMHU CHEIU(PUKAIISIMA U HX
30HaMu oxBaTa. B Hacrosmieit Pekomenganuu onpeaenstoTcs TOIbKO T€ MapaMeTphl, KOTOPBIE OMUCHIBAIOT
YXYAIICHUS] MTAKETHOTO TepMHUHANIA W TAKETHOW Tepenadyd U SBISIOTCS yYHHKAIGHBIMUA IO OTHOIICHHIO K
OIIEHKE KauecTBa MPIJIOKEHUI B ITOJIOCE TOHATBHBIX YacTOT.
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Pucynok 1/G.1020 — Cdepa npumenenust Pekomenganun MCI-T G.1020
10 OTHOLIEHHUIO K IPYTUM crien(prukanusiM padounx XapaKTepuCTHK

Crnenyer OTMETUTB, YTO Kon4decTBO [P-ceTeil Mexay TepMUHATIAMH B 3THX ONPEAeICHNUAX HE OTPaHUYEHO.

Hpyrue Pexomenpanyu MCO-T RONOmHAIOT mapaMeTpsl, NpeACTaBICHHBIE B HAcTOsIEH PexomeHnanuu.
Hamnpumep, uranupoBanue mepeaadn depes rudpunubie coenuaenns natepaer/ KTCOII paccmarpuBaercs B
Pexomennaniuun MCD-T G.177. Tem He MeHee, B IpyTux PexoMeHmanusx Takue mapaMeTphl OTPEISISIFOTCS
B KOHTEKCTE OLICHKH pabouuX XapaKTepUCTUK mepeHoca [P-makeToB B MEXXAyHapOIHBIX CIyX0ax mepenadu
nmaHHbeIX (Hampumep, Pexkomenmaruss MCO-T Y.1540). Hopmbl paboumx CETEBBIX XapaKTEPUCTHK IS
pasnuuHbIx KiaccoB QoS ycmyr ocHoBaHHBIX Ha [P, omucansl B Pexomengarmu MCO-T Y.1541, a HOpMBI
OJTHOCTOPOHHHX CKBO3HBIX 3aJlepKeK ycTaHOBIIeHbI B Pexomennanun MCO-T G.114.

OxumaroTcsi HOBBIE Pexomenmammm, koTtopwle momoiHAT Pekomenmaruio MCDO-T G.1020. Bompock
00pabOTKH BEI30BOB COSIMHEHNUS HAXOSTCS B TIpoliecce pa3padbotku. B Hactosiiee Bpemst MCO-T paboraer
HaJ HOBBIMH PexoMeHmanusiMy, OTHOCSIIUXCS K CHTyalusM, KOTJa CeTh INPEIACTaBisieT COOOH, INIaBHBIM
obpazom, IP-cets ¢ octpoBkamm KTCOII, n xorma cerb IMpencTaBiseT COO0OH, TTIaBHBIM 00pa3oM, CETh
KTCOII ¢ octpoBkamu IP. Pabota MCD-T Hazn ycTaHOBICHHEM HOPM pabouMX XapaKTEPHCTHK TEPMHHAIOB
u uuto30B VolP 3aBepimnack HegaBHo coctaBiaeHue Pekomennanuu MCO-T P.1010. Hakoneu, npoBoauTcs
paboTa 1Mo MeToaM OIeHKH paboUunX XapaKTePUCTHK ITyTEM W3MEPEHHS METPUK, OTHOCSIINXCS K CKBOSHOMY
kadecTBy VoIP.

OnpeneneHust mapaMeTpoB MAaKETHOU mepenauu, Kotopble st cereil ATM SBISAIOTCS YHUKAJIBbHBIMH, SIBHO
BBIXOIAIT 32 MPEAEIBI PACCMOTPEHHUS HacTosIIeH PexoMeHmanum.

Hacrosimast Pexomenpanust gomkHa OBITh OCOOCHHO IOJIE3HOW B TOHW 001acTH TosiocoBod cBs3u mo [P
(VoIP), B KOTOpOI XOTAT AOCTHYH JYYILEro MOHUMaHUS ()aKTOPOB, BIUSIONUX HA KAUECTBO 3TUX CHCTEM
AJIEKTPOCBSI3U.  Pa3paboTduku  0OOpYyNOBAaHUS  AJNEKTPOCBSI3M  MOTYT  HCIOJb30BaTh  MApaMeTphl,
OTpE/ICTICHHBIC B HACTOsIICH PexoMeHmaruu, JJis YCTAaHOBJICHHS HEOOXOJMMBIX aclieKTOB MX BKJIaua B
CKBO3HBIE pabouyWe XapakTepucTUKU. [loCTaBIIMKKA YCIyr MOTYT HCIONB30BATh 3TU TapaMeTphl IS
3¢ dexTuBHOTO 0000MIIEHNS PAbOUINX XapaKTEPUCTHK perneHmin [P-ceTeit.
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2 CcblIKH

Hwxecnenyromue Pexomenmanmu MCO-T u apyrue MCTOYHUKH COMEPXKAT MOJOKEHUS, KOTOPHIC ITyTEM
CCBUIOK Ha HUX B JIAaHHOM TEKCTE COCTaBJSIIOT TOJOXEeHHWs HacTtosamed Pexomenmammm. Ha momeHT
myONMKay yKa3aHHble W3MaHus ObUTH NeiicTByromumu. Bce PexkoMeHpanmnyn u Apyrue HWCTOYHUKA
SIBJSIFOTCSL TIPEIMETOM TIEPECMOTpa; IMOATOMY BCEM IOJIB30BATEIIIM NaHHON PexomeHmammu mpesiaraeTcs
pPaccMOTpeTh BO3MOXKHOCTH TNPUMEHEHHS TIOCIEAHEer0 W3AaHusd PexkoMeHAanmuid ©W JPYTHX CCBHUIOK,
TIepeUNCIICHHBIX HIbke. llepedeHs meHCTBYIOMUX Ha HacToAMME MoMeHT Pexomenmanmit MCO-T
nyOnukyercst peryisipHo. CcbUlka Ha JOKYMEHT, MPHUBEICHHBIA B HACTOsIIEH PexoMeHnmanuu, He TpUIaeT
€My KaK OT/AeTbHOMY JOKYMEHTY cTaryc Pexomenmanuu.

- Pexomennarnus MCO-T G.107 (2005 r.), E-modens — guluuciumenvHas Mooeib, UCHOIb3YeMAas npu
NIAHUPOBAHUU nepedayi.

- Pexomennarnua MCO-T G.113 (2001 r.), Vxyowenus nepedauu us-3a obpabomiu peyu.
- Pexomennmarius MCO-T G.114 (2003 t.), Bpems oonocmoponuetl nepedayu.

- ITU-T Recommendation G.177 (1999), Transmission planning for voiceband services over hybrid
Internet/PSTN connections.

- ITU-T Recommendation 1.356 (2000), B-ISDN ATM layer cell transfer performance.
- ITU-T Recommendation P.51 (1996), Artificial mouth.
- Pexomennmarus MCO-T P.57 (2005 r.), Ucneimamenvuwiii npubop "Hckyccmeennoe yxo".

- ITU-T Recommendation P.1010 (2004), Fundamental voice transmission objectives for VolP
terminals and gateways.

- ITU-T Recommendation Y.1540 (2002), Internet protocol data communication service — IP packet
transfer and availability performance parameters.

— Pexomennmamuss MC3O-T Y.1541 (2006 t.), Tpebosanusa k cemegvim noxazamenim Kauyecmeda O/s
cayoch, oCHOBaHHBIX Ha npomokoe IP.

- IETF RFC 3611 (2003), RTP Control Protocol Extended Reports (RTCP XR).

3 OnpeneieHust
B HacTosmeit PexoMenanuu onpenensroTcs ciaenayone TEpMUHBL:

3.1 ITAJIOHHASl TOUYKA yXa: BUpTyanbHas TOUKa A1 FeOMETPHUECKOTO ATANTOHA, HAXOSIIAsICS Yy BX0aa
B yXO CJYIIAMOIIETro, TPAJAUIMOHHO HCIOJb3yeMasl JUIs BBIYHUCICHHS IMOKa3aTeliel TenehOHOMETPHUUCCKOM
rpomkoctu [P.57].

3.2 BXO/JHAsl M3MeEpPHTeIbHAs TOYKA TepMuHaaa: l3mepurenpHas Touka B (U3WYECKOW cpere,
coeauusomas tepmunan ¢ IP-cerbto, koTopas nepecekaercs, koraa [P-naketsl nokuaatoT IP-cetb U BXOIAT
B TEPMHUHAL. JTa U3MEPUTEIIbHAS TOYKA HAXOIUTCS KaK MOYKHO OJIMKE K TEPMHUHATY.

33 IP-repmunan: OKoHEUHOE YCTPOMCTBO, MPEAHA3HAYEHHOE ISl coeAuHeHus ¢ [P-ceTpio ¢ wembio
MOJIZICPYKKH PEUYCBOM CBSI3U. DTH YCTPOHCTBA MOTYT OBITh CICIIMATU3UPOBAHHBIMU (Hampumep, TesiehOHHBIH
anmapaT) WM OO0INero Ha3HAYCHHUs (HAmpuMep, KOMIIBIOTED, BBIMOJHSIONUN TPUIOKECHUE, KOTOPOE
ocymIecTBisieT (DYHKIIUM TePMHUHANA).

34 BBIXOJHAsA 3TAJOHHAA TOYKAa TepMuHHAJa: l3mepurenbHas Touka B (HU3UUECKOH cpene,
coequnsomas TepmuHan ¢ [P-cerelo, koTopas mepecekaeTcs, korga IP-makeTsl MOKMZarOT TEpMUHAN U
BxoiT B IP-ceTh. DTa n3MepuTENnbHAsS TOUKA HAXOAUTCS KAK MOYKHO OJIMKE K TEPMUHAIY.

3.5 Oydep ans criaaxuBanus (pa3zoBoro apoxkaHus (Ae-T:kuTTep): bydep, npeaHazHAYCHHBIA IS
yAaJNeHUs U3MCHEHUN 3aJIEPKKH (TO €CTh (pa30BOTO JIPOXKAHUS) B MOMEHTHI ITOCTYIUICHUS MakeToB. JlaHHbIC
rmoMemaroTcs B Oydep Ui criaxxuBaHus (a3zoBOro APOKaHUS C TEPEMEHHON CKOPOCTBIO (TO €CTh BCAKHUN
pa3, Korja OHM MPUHUMAIOTCS OT CETH) M BHIOMPAIOTCS U3 HETO C TIOCTOSIHHOM CKOPOCThIO.

3.6 JTAJIOHHAs TOYKa PTa: Touka Ha STAJIOHHOH OCH Ha PACCTOSHUU 25 MM Tepe] IUIOCKOCTBIO
ry6 [P.51].
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3.7 CHUTHAJT B peajJbHOM BpeMeHu: CHTHAJI, TOYHO TPEACTABIAIONINNA aKyCTHUCCKUN WIIH
3NIEKTPUYECKHUN CUTHAJIBI BO BPEMEHHOM 00J1acTH.

3.8 NPUEMHAsl JJIeKTPHYECKAs JTAJOHHAA TOYKA: OTajOHHAs »JJIEKTpUYECKas TOYKa,
KOTOpasi 5KBUBAJICHTHA 3TAJIOHHOM TOYKE yXa C TOUKHU 3PEHUSI U3MEPEHHUS 33JICPKKU B TEPMUHAJIE.

3.9 nepeaawIasl JeKTPUYecKasi 3TAJOHHAS TOYKA: OTaJOHHAs DJEKTPUYECKasl TOYKa,
KOTOpasi 5KBUBAJICHTHA 3TAJJOHHOM TOUKE PTa C TOUKU 3PEHUS U3MEPEHUS 3aJIEPKKU B TEPMUHAJIE.

4 Coxkpamenus

B nacrosmen Pekomenaanum HCHoJIb3yOTCS CIEAYOLIME COKPALLICHUS:

ADC Analogue-to-Digital Converter ALIT Amnanoro-nudpoBoii nmpeodbpazoBaTenb

ATM Asynchronous Transfer Mode ACHHXPOHHBIN PEXKHUM TIEepeadn

DAC Digital-to-Analogue Converter LATIT Hudpo-ananoroelii mpeodbpazoBareib

DSCP Differentiated Services Code Point Kogosas Touka nuddhepeHuupoBaHHbIX
yCIIyT

Dst Destination Mecto HazHauenus (I[Tomyyarens)

HDLC High-level Data Link Control BricokoypoBHEBOE YITpaBIIeHHE KaHATIOM
JTAHHBIX

IETF Internet Engineering Task Force IleneBas rpyIma no HHXEHEPHBIM
npoOiieMaM UHTEPHETA

1P Internet Protocol MesxceTeBoil IPOTOKO

IPER IP Packet Error Ratio Koaddunuent onmbounsix [P-maketon

IPErr Errored IP Packet Count KommyectBo IP-nakeToB, mopakeHHBIX
ommoOKamMu

IPLR IP Packet Loss Ratio KoaddummenT morepsaubIX [P-makeroB

IPPM IP Performance Metrics working group Pabouas rpynma nmo MeTpukaM paboumnx
xapakrepucTuk IP

IPRE IP packet transfer Reference Event OranoHHoe cobbITHE Nepeaaun [P-naketa

IPSLB IP Packet Severe Loss Block XKecrkas 6nokupoBka nmorepb [P-nakeron

IPSLBR IP Packet Severe Loss Block Ratio KoaddumueHT sxecTKOM 0JIOKUPOBKU
notepb [P-makeToB

IPTD IP Packet Transfer Delay 3anepkka nepenaaun [P-makeron

IPv4 Internet Protocol version 4 Me:xceTeBol TPOTOKOI Bepcuu 4

IPv6 Internet Protocol version 6 MexceTeBoil MpOTOKOI Bepcuu 6

MAPDV2  Mean Absolute Packet Delay Variation 2 Cpennee u3mMeHeHue 2 abCoMOTHON
3aJIeP)KKU NTAKETOB

NA Not Available Hert panabIX

PSTN Public Switched Telephone Network KTCOII KommyTtupyemas tenedonHnas cetb
0011ero nojb30BaHUA

QoS Quality of Service KauectBo oOcnyx)uBanus

RFC Request For Comments 3anpoc Ha KOMMEHTapHi

RSVP-TE  Resource Reservation Protocol — Traffic [TpoToKON pe3epBUPOBaHUS PECYPCOB —

Engineering [TnarupoBanue Tpadura

RTCP Real-time Transport Control Protocol [IpoTokon ynpasieHus nepeaaycii B
peaIbHOM BpEMEHU

RTP Real-time Transport Protocol TpaHCTIOPTHEII MPOTOKOJ B PEaIbHOM
BpPEMCHH

RTPErr Errored RTP Packet Count KommaectBo RTP-nmakeroB, mopakxeHHBIX
oLnOKamMu

SPR Spurious Packet Ratio KoadhduireHT JI0KHBIX TaKeTOB

Src Source HcTounuk
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TDM Time Division Multiplex BPK BpemeHHoe pa3neneHue KaHaJIOB

UDP User Datagram Protocol IIpoTokon peltarpaMMbl TOJIB30BATENA

UDPErr Errored UDP Packet Count KommyectBo UDP-nakeToB, mopaskeHHBIX
oInOKaMu

UNI User-Network Interface HuTepdeiic momp3oBaTeb—CceTh

5 ITapameTpsbl IaKeTOB TEPMHHAIA HCTOYHHKA

B srom myHKTE TpUBOIATCS HEOOXOAWMBIE IMapaMeTphl MAKeTOB IEPENaloero TEepMHHAlIa, KOTOpBIS
OKa3bIBAIOT NPSIMOE BIMSHHUE HA BOCIIPUHUMAEMOE KadeCTBO PEUM U MPHIOKEHUN B IMOJIOCE TOHAIBHBIX
yacToT. Ha prucyHke 2 moka3aHbI MOJI0KEHUS U3MEPHUTEIBHBIX TOUEK U COCTABHBIX AJIEMEHTOB CHCTEMBI.

DTaroHHas TOUKa pTa

ﬂepe:(aromaﬂ ONICKTPpUICCKag
JTAJIOHHAA TO4Ka

Muxp.
AT N Konuposauue N Kananpnoe | 1
1 HCTOYHHUKA KOAUPOBAHILE aKeTHpOBaHHE
Huxnue dnznuecknit
Be RTP/UDP > 1P »] o
YpOBHH uHTepenc

— Kounebanus

BLIXOI[HafI OTAIIOHHAs TOYKa TCpMUHAIa
- - - -9 HemnpepsBHEIE NH(POBEIE CHTHAIEL

G.1020(06)_F02
-------------- » ACHHXPOHHBIC MaKeThbI

Pucynok 2/G.1020 — biok-cxema TepMHHAJIA HCTOYHUKA M 3TATTOHHbIE TOYKH

5.1 ToYHOCTH TAKTOBOI YacTOTHI NPH aHAJIOTO-U(PPOBOM NpeodpazoBaHNU (ABTOHOMHBIIA
PexuM)
OTHOCHTENPHOE CMEIIEHHE TAKTOBOH YaCTOTHI MOXKET OBITh OIIMCAHO KaK:

Af _ f usMep. f HOMMH.

fHOMI/IH. fHOMI/IH.

OmubKy M3MEPEHHOW YacTOThI CIICAYyeT MHHUMH3HPOBATH, MOATOMY [UISi M3MEPEHHUS IMPEAMOYTUTETHHO
HCTIONb30BaTh ATOMHBIA 3TANOH YacTOThl (HOMHHAJIbHAS YACTOTAa JOJDKHA OBITh MPAKTUYECKH PaBHON
UJCaLHON ).

Mosker OBITH TakKe NPHBEICHA, €CIIM HW3BECTHA, IOJTOCpOYHAs (WM J0 KOHIIA CpPOKa CIYXKOBI)
TEXHOJOTMYEeCKash TOYHOCTh TAKTOBOTO TeHeparopa (HampuMmep, KBapleBOTO KpHUCTalia), MOCKOJIbKY OHA
YCTaHABIMUBACT BEPXHIOK TPAHUILY CMEIICHHUS YaCTOTHI.

[Ipenmosiokum, HampuMep, YTO HOMHHAJIbHAs YacToTa Te€Heparopa i  aHAJIOro-nu(pPOBOro
npeoOpasoBanus paBHa 8000 ['u. M3mepenue Ha reHeparope TepMHHAIa MCTOYHHKA MOKA3bIBACT YaCTOTY
8000,0027 T'. Torja OTHOCHTEIFHOE CMEIIeHHe JacToThl paBHsieTcs 0,0027/8000 = 3,38 x 107, Mcxoms u3
TEXHUYCCKUX YCHOBI/Iﬁ B OTHOLICHWHN TOYHOCTHU, MHTCIIJICKTYaJIbHBIC KBAPILICBLIC I'CHEPATOPLI MOTYT O6BI‘IHO
JIOCTHIaTh OTHOCUTEIBHOTO cMernenns yactorsl 1 x 1075,

3aM€TI/IM, 4YTO AO0JI2KHA UMETBCA BO3MOXKHOCTBE ACJAaTh BBIBO O nepeﬂaBaeMofI TaKTOBOM HaCTOTEC, HCXOOA M3
I/IBMCpCHI/Iﬁ CKOPOCTU IAaKETOB HCTOYHHKA (HpI/I 6JIaFOHpI/I$ITHBIX O6CTO$ITCJ'II:CTB8.X, HarpuMmep, Koraa
6J'IOKI/IpyeTC$I IOoJaBJICHUEC MOJ'I‘IB.HI/ISI). T0 Jaj1o OBl BO3MOKHOCTD HU3MCPCHUSA C UCIIOJBb30BAHUCM BHECIITHUX
CHUT'HAJIOB. ﬂaHHbIﬁ METOA OCTaBJICH JJIsA IaabHEHIIIETO H3yUCHHA.

OTHOCHTEIIBHOE CMEIEHNE YacCTOThl — KOJIMYSCTBEHHBIN I10Ka3aTcib, HEC AMEIOITUN SIUHHUIT HU3MEPEHU,
YacCTO YKa3bIBACTCA KakK ):lpO6HO€ YHUCJI0 UK B 4aCTAX Ha MUJIJIMOH.
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5.2 Benuunna uH(poOpManMOHHOIO MOJIS MAKeTa

BenuurHa wHGOPMAIMOHHOTO TIOJS TaKeTa, OMPEASNISeT KOJMYECTBO KOIUPOBAHHBIX —KOJICOaHHI
TOHAJILHBIX YaCTOT, KOTOPBIE COJIepkKaTci B MaKkeTe. JTa BEIHMYNHA MOXKET ObITh BhIpa)KE€Ha OJHO3HAYHO C
HCIIOJI30BaHUEM HEOOXOIUMOTO KOJIMIECTBA CIECIYIONTUX SIUHUI N3MEPEHUS:

1) KonuyectBo 8-OMTHBIX OKTETOB KOJMPOBAHHBIX TOHAJIBHBIX CHUTHAJIOB W BCIOMOTATEILHOM
nHpopMaru (HampuMmep, OWT, CBSA3AHHBIA C YIOPEKIAIONIAM HCIPABICHUEM OITHOOK, IS
COJICHCTBUSI MACKUPOBAHUIO TIOTEPH MAKETOB, HIIM OUTHI, CBSI3aHHBIE C IH(QPOBAHUEM).

2) KonunuectBo kanpoB kozaepa (KOHKPETHBIH KOAEP M HMCXOIHAs BEIMYHHA KaJpa TAKKE IODKHBI
OBITh OIIPE/ICIICHBI).

3) KomnuectBo mepmogoB BpeMEHH HENPEPHIBHBIX KOJICOAHWH, TPENCTaBICHHOE KOAMPOBAHHBIMH
OuTaMHU B JAHHOM IIOJIC.

TunuuHble WHOOPMAIMOHHBIC TOJIS COJACPXKAT OJUH WM JBAa Kaapa Kojepa M OOBEAUHSIOT MEPHOJIbI
BpeMeHH KojieOanmii, paBaple 10 wm 20 mc, B ogHoMm makete. B Ilpunoxxennn A/G.114 mpenctamieHo
PYKOBOJICTBO TIO BBIYMCIICHHUIO 3aJIEPKKU I PA3IMYHBIX KOJEPOB U BEIMYMH MH(OPMAIMOHHBIX TOJCH
MaKEeTOB.

5.3 CayxeOHast uHpoOpMalusl B aKeTe

[TonHOE KONMUYECTBO OKTETOB, JO0ABIAEMBIX K HH(MOPMANMOHHOMY TIOJIO TAaKeTa, CIEAYeT CUYUTATh
OTJICTILHO JIJISI 3ar0JI0OBKA KaXK/I0TO YPOBHS MPOTOKOA. [10JIHOE KOTUYECTBO OKTETOB, MPEIHA3HAYCHHBIX JIS
HEeMH()OPMAIIMOHHBIX 3arojOBKOB, MOXET OBITh TOCYUTAHO B BHUJIC BBIXOJOB IMAKETOB B BBIXOJHON
ATAJIOHHON TOYKE TEPMHHAJA, ¥, CIICOBATEIbHO, BKIIOYAs BIMSHHE CXKATHs 3arojIOBKOB, €CIH TaKOBOE
UCTIONB3yeTcs. Pa3Mep OKTETOB B MakeTax, MPEJHA3HAYCHHBIX JUIS YNPaBICHUS MEIUHHBIM MOTOKOM
nH(pOpMAITIH, OTYETOB O cTaTycax/paboumx xapakTtepuctukax (Hampumep, RTCP), wim B apyrux makerax,
MEPEHOCAIINX WHPOPMAIIMI0O HE B MEIUIHHOM pPEXUME, CIEAyeT CYHMTaTh paszienbHo. HekoTopsiMu
TUMMHMYHBIMHA UCTOYHHKAMHU CITy>KeOHOU MH(OpMAaIuu (B OKTETax) sIBISIOTCS:

RTP: 12; UDP: 8; IPv4: 20; IPv6: 40; HDLC Unkancymsmus: 8; Flag: 1.

Ennnnna nsmepenns nakeTHol ciyeOHOH HHQOpManuu — BOCBMHUOUTOBBIE OAiThI.

5.4 3agepikka B TepMHHAJIe HCTOYHNKA

3amepkka B TepMHUHAJE WCTOYHUKA IPEACTaBIsIeT COOOW WHTEpBAN, OIPENEICHHBI BpPEMEHEM, KOr/a
CUTHaJl BXOIUT B OTAJOHHYIO TOYKY pPTa, M BpeMEHEeM, KOrjJa TNepBbIi OUT COOTBETCTBYIOLIETO
KOJMPOBAHHOIO, MAKETUPOBAHHOTO CUTHAja HAa BXOJE MOCTYHAEeT B TEPMUHAIBHYIO BBIXOJHYIO 3TAJIOHHYIO
Touky. [Ipy HEOOXOIMMOCTH TepearoIas IEKTPUIecKas dTaJOHHAs TOYKa MOXKET 3aMEHUTh ITATOHHYIO
Touky pra. [lo omnpeneneHuto, 3aaepkka B TEpPMHMHAJe HCTOYHMKA BKJIIOYAET TIIOJIHOE BpeMs
MaKeTUPOBAHUS/IETIAKEeTUPOBAHUS, a WCIBITATENbHBIE KONEOAHWS W METOMBI JIOJDKHBI TOIePKUBAThH
JOCTaTOYHYI0 WH(POPMAIUIO sl OLCHKH W3MEHECHUS! BPEeMEHH MaKEeTHPOBAHUs BCIEICTBHE BHIPAaBHHBAHUS
WCHIBITATENIFHOTO CHUTHAlNa M TpaHUll NakeToB. Hampumep, HCHBITATENbHBIM CHUTHAN JODKEH HMETh
JMOCTAaTOYHYIO JJIMHY, YTOOBI MEPEeKpPHITh TPAaHUIBI TAKETOB, IT03BOJISII CBOEBPEMEHHO MPOU3BOINUTH
uneHTHQUKaNM0 rpaHun. [Ipu 3TOM clleyeT HWCIONb30BaTh 4YacTh CHUTHANA, KOTOpas IEepPEeHOCHUTCS
MIpeIIIECTBOBABIIEH YacThIO MTOJIE3HOM HAarpy3Ky MakeTa.

ITPUMEYAHUE. — Dta 3amepxka MOKET BKIIOYATh W3MEHEHUS 3aJ€PKKH B TEPMHHAJE MCTOYHUKA, €CITU TaKOBBIE
HPUCYTCTBYIOT, & COOTBETCTBYIOIIME CTATUCTHKHU CJIELyET ITPUKJIIaIbIBATh JIJIsi 0000IEHHUS JaHHBIX N3MEHEHHH.

Enqunuipl HU3MCPCHHUA 3a/ICPKKU B TCPMHUHAJIC UCTOUYHHUKA — BPEMS B CCKYHAAX.

5.5 HN3meHeHud 3a1ep:KKH B TEPMHHAJIE HCTOYHHKA

OyHmaMeHTaIbHOE TMOHATHE 00 1-TOYeYHOM IapameTpe W3MEHEHHH 3alepKKH TPEICTaBIsIeT Cco0oit
CpPaBHEHHUE MOJECIHM JCUCTBUTEILHOW BBIJAYM IMAKETOB W MOJCIU IpeanojiaraeMoil  (0OBIYHO
MIEPUOANYECKOM) BbIIaul. HekoTopble BapWaHTBl HACTOSIIETO ONpEAENCHUs] BKIOYAIOT MOJCTPOUKY
"CpBIBAIOIIECHCS TAKTOBOW CHHXpOHM3auu'', kak B Pekomengarmun MCO-T 1.356.
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H3menenus 3aACPKKHN B TEPMHHAJIC WCTOUYHHKA OHNPCACIIAIOTCA KaK pa3HOCTb BPEMCHU MEKIY BLII[a‘Ieﬁ
nepBoro OuTa 1Imakera B BBIXOILHOﬁ 9TAJIOHHOHN TOYKE TEpMUHAIA U UACATIbHBIM NEPHUOJUUCCKUM I3TAJIOHHBIM
BPEMCHCM. I[JISI IMEPBOIo MakeTa B IMOTOKE MACATIBHOC MEPHUOJUUCCKOC 3TAJIOHHOC BpPEMA YyCTaHABJIMBACTCA
paBHBIM BPEMCHU BbIJA4YH. HOCJIGZIYIOHII/IC BblJa4YU IIaKCTOB CPAaBHUBAIOTCA C OTHUM ICPUOJIUYCCKUM
OTaJIOHHBIM BPEMCHEM, KaK ITOKa3aHO HUXKE!

W3MeHeHue 3aIepKKK B TEpPMUHANE UCTOYHMKA, = t(packet n)—t(reference packet n),

rae t(reference packet n) mpencraBisieT co0Oil Bpemsi BbIIauu packet n B WACAIBHOM IEPUOIUYCCKOM
3TaJOHHOM TOTOKE. [Ipu 3TOM JOJIKEH MpEeNoCTaBisAThCS BPEMEHHOM HWHTEpBall U3MEPEHUN BMECTE C
COOTBETCTBYIOIIEH CTaTUCTUKOM.

[IPUMEYAHUE. — bonbuwoil MHTEpBad HU3MEPEHU MOXKET NPUBOAUTH K HEXKEIATEIbHBIM SBICHUSM CMELICHUS
4acTOTHI UCTOUHUKA. VI3MEHEHUs BCIEACTBUE CMEIEHHs YaCTOThl UCTOYHUKA JOJDKHBI 110 BO3MOXHOCTH OTMEUAThCs U
yIAIATHCS KaK OIIMOKa M3MEPEHHH.

Engunuipl HN3MCEPCHHUA UBMCHCHUS 3aICPKKU B TCPMUHAIC UCTOYHHUKA — CCKYHBI.

6 Pa0oune napaMeTphl NaKeTHBIX ceTel

CranmapTsl pabo4Mx XapaKTEPUCTHUK mepenadyn naketoB yposHs IP (cm., Hanpumep Pekomennmaruun MCO-T
Y.1540, Y.1541 u IETF RFCs 2330, 2678-2681, 3357 u 3393) BKIIOYAIOT CIEIYIOLIUE MapaMeTpHhI:
3aiepKKa TPU OJHOCTOPOHHEH Imepenade, M3MEHEHUS 3aJepPKKH M TOTEps MAKETOB. ODTH IMapaMeTphl
JIOJDKHBI OBITH OTOOPaKEHBI Ha TIPUKIIAJTHOM YPOBHE JIJIS aJICKBATHOM OIICHKY BIUSHUS HA TIOJIH30BATEIIS.

6.1

Paboune mnapamerpsl IP-cetn, oTHOcsmmecss K HacTosimed PekomeHmanuu, M B3aMMOCBSI3H MEXKAY
napamMeTpaMu CETH M TEePMHHAIOB, KOTOpble ()OPMUPYIOT OCHOBY MapaMeTpPOB BCEH CHUCTEMBI, CBEAEHBI B
tabiuy 1. CrneBa HampaBo B KKAOM psLy MPUBOIUTCS MapaMeTp M yKa3bIBaeTCs, KaK OH MOXKET OBITh
00bEeMHEH C IPYrMMH NapaMeTpaMH Ul IMOJY4YeHHs KOHKPETHOTO olmiero pabouero mapameTpa ajs
OJTHOTO acCIeKTa CKBO3HOI'O KayecTBa B CETH WMJIM KadyecTBa MepeAayd OT MOJIb30BaTENs K IOJIb30BATEIIO
(xoTst TOuHBIE (POPMYJIBI IPUBEACHBI B MOCIEAYIOIUX ITYHKTAX).

Kpatknuii 0030p padounx napamMeTpoB ceTH

Ta6auna 1/G.1020 — KpaTkuii 0630p padounx napamerpoB IP-ceTn u nx oTodpakeHue
B 00111e/T0JIb30BaTeIb—TI0J1b30BaTeNIb IapaMeTPhI

IMMapameTtp IP-cetu (Ilpumeyanue)

Ilepexon k 061eMy apameTpy

OO0muii napamertp

3anepxka nepengaun (IPTD,
CpeHsis)

IPTD + 3ageprxka Src + 3amepxka Dst

CpenHsis 3a1epKKa IOIb30BaATEb—
MOJIb30BaTENb

Wsmenenns 3agepxku (IPDV,
npoueHTmb 99,9% munyc
MUHHMYM)

OOBeqnHUTH C pacipeecHIeM
W3MEHEHHUS 3aJIePIKKH SIc

Bnusier Ha 3aaepxky Dst wiu norepro
ayJMOKaIpOB

CKka4oK 3a/1epKKH (BO3MOXKHO
3aperuCTpUPOBAHHBIN, HAIIPUMED
B RFC 3393)

Mo3eT BbI3BIBaThCSI U3MEHEHHEM
TPacChl/yCTPOHCTBA B CETU MM MOXKET

MOSIBIIATHCSI TOJIBKO HA BBIXOAE Oydepa,

CrIaXXHUBAKOIIEro (pazoBoe JpoKaHUE

HeogHopoaHOCTh BpeMEHHOM IIKaNbI
ayJIUOKaapOB

O1wmnOoYHbBIEe MAKeThI (3ar0JI0OBKH)

IPErr + UDPErr + RTPErr =

[Moreps aynuokaapos (oTOpackiBaHKe
IaKeTa WK KaJipa KoJeKa)

IlepectpoeHHbIi MakeT
(dob6asnenue VII/Y.1540)

(MOXeT CUHTAThCS TOTEPSHHBIM) =

[loTepst aynuoxaapos

IotepsiHHBIN nakeT

[Moreps IP-nakera + (Bce
ayauoneeKTsl) =

[Toreps aynuokaapos
(mpexBapuTeIbPHOE MACKUPOBAHHE)

Kectkas 610kHpOBKa IOTEPH
IP-nakeror (IPSLB)

(3aBHCHT OT JUTUTENHHOCTH OJIOKA)

OTKIIIOYEHNE COENUHEHMS

[NorepsiHHBIE KOMOWHALINH
(mammpumep, RFC 3357)

[Motepsi/mocTyIicHHE MOTHOTO MTOTOKA
=

JlnvHa MavKu/moTepst OCIEAYIONIETo
makKeTa

CKOpOCTH MakeToB (TI0IydeHa H3
JIPYTUX CUCTEMHBIX XapaKTEPUCTHK)

Paznocts Mexay renepatopamu AT
u IIAII TepMHHATIOB UCTOYHUKA U
MOJTyYaTens

CMernieHne 9acTOThl CHCTEMBI
(OTHOCHTENBHO MOTy4aTeNs)

[NPUMEYAHUE. — U3 Pexomenganuu MCO-T Y.1540, kpome OTMEUYEHHBIX CBEICHUH.
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6.2 PexoMenayemble JONOJHUTENbHbIE IAPAMETPbI CETH

Bce ocHoBomomararomiye BEIBOABI MO OTIEIBHBIM MakeTaM ompenencHsl B Pekomengamuun MCO-T Y.1540
(IETF RFCs mepeuncnensl B pasgene "Jlureparypa"). OOHAKO MOXKHO IIONYYUTH JOTOJHHUTEIHHBIE
HMHTEPECYIOIUE NapaMeTphl, €CIM yYUTHIBATh NOTOKM WM TpadHUKH MAaKETOB, KaK IPU IUIAHUPOBAHUU U
n3Mmepenun VolP.

6.2.1 CoObITHe MOTepH MOCHEYIOLIEro NaKeTa

B cnywasx, korga TOCHIEAYIOIIME TMAKEThl, MepelaBacMble B TMEPUOJUYECKOM TMOTOKE (Hampumep, B
cootBeTcTBHH ¢ RFC 3432), cormacHo ompeneNneHnio pe3yiabTaTa MmoTepu makera B Pexomenmammm MCO-T
Y.1540, ompeneneHbl Kak MOTEPSHHBIEC, MPOJODKUTEIBHOCTh COOBITHS CIIEIyeT YCTaHaBIMBaTh pPaBHON
KOJIMYECTBY MAKETOB, MOTEPSHHBIX B MOCICAOBATEIBHOCTH. DTy MPOAOIKUTENBHOCTh CICIYET 3alKUChIBAThH
OTJETBHO JIsi KAXJIOTOo COOBITHSA. Ecny mpu mOCHeayromux U3MEpPeHUSX BBIABISIFOTCS COOBITHS B BHJIC
MOCIIEIOBATEIILHBIX MHOXECTBEHHBIX IOTEPh, IMOACYET MPOJOJIKUTECIBHOCTH KAXKIOTO COOBITHS TaKXe
CIIeAlyeT 3aperucTpupoBath. [Ipy S5TOM HM3MEpPEHHUHM MOTYT TOMOYh HOMEpa MOCIEI0BATEILHOCTH,
COJICpIKalIHecs B 3ar0JIOBKaX MaKeTOB.

6.2.2  YxyaumeHHas CeKyH/a

Wror mo yXyAleHHBIM CEKYH/IaM MOJIy4aeTcs st OJIOKa MaKeToB, HAOMI0AaeMbIX B TEYCHUE |-CEKYHIHOTO
WHTEpBaja, KOTJa OTHOIICHNE MOTePSHHBIX makeToB Ha BeixoJle UNI k 0o0memMy KOJIMYecTBY MaKeTOB Ha
Bxojie UNI B TeueHHe COOTBETCTBYIOIIETO CEKYHIHOTO MHTEpBaa npesbimaetr D%. s obmerdeHust 3Toro
MU3MEPEHHS. MOTYT OBITh HCIIOJIL30BaHbI TIOCIIECI0BATEIbHBIE HOMEPA ¥ BPEMECHHBIC METKH, COJICpIKaIINecs B
3aroJIOBKax MakeTOB.

[IpenBapurensHO 3HaueHre D ycranaBmuBaeTcst paBHBIM 15% U MOXeT W3MEHSATHCS Ha OCHOBE TOJTYYEHHOTO
OTIBbITA WK MccaenoBaHud. Hampumep, ecinu B MOTOKE MAKETOB, COCTOSIIEM U3 KOIUYECTBOM 50 mMakeToB B
CeKyHIy, npousoiaer 8 norepb (16%), kadecTBO OyJeT yXy/IIIEHO HE3aBUCHUMO OT TOTO, IPOUCXOIAT JIU
TIOTEPH TTOCIIE0BATENBHO, WM PACTIPEICTICHBI B TEUSHHUE CEKYHIBI.

Enununa HU3MCPCHUA yX)’,E[H.ICHHOﬁ CCKYHABI — HO,I[C‘IHT&HHLIﬁ HUTOT 1O YXYAUICHHBIM CEKYyHIaM.

6.2.3 KoJuuyecTBeHHOe ONpeejeHHe KPAaTKOBPeMeHHbIX M3MeHeHuil 3agep:kku IP-nakeros/
ApoxaHUA (Pa3bl

B mocnemyromux IyHKTaX TMPEACTABICHB ABa TOIXO0Ma K KOJWYCCTBEHHOW OIEHKE KPAaTKOBPEMEHHOTO
(dazoBoro npoxanus. [Ipy HanTUUWMU pacmpeneneHus 3aJepKEeK B TEUCHHE KOPOTKUX HWHTEPBAIIOB
PEKOMEHIyeTCsl TIEPBBIi TOAXOM, OCHOBAaHHBI Ha KpaTKOCPOYHOM HWHTepBaie. OIHAKO, €CIM W3BECTHA
MOJIHAST BpEMEHHAass Cepusl W3MEHCHHUU 3alepXKKH, TO TOTJa TOIXOJ, OCHOBAaHHBIM Ha W3MEHEHUH
a0COJTFOTHOM 3a/ICPIKKH MTAKETOB, MOXKET MPEAOCTABUTH JIOTIOTHUTEIIbHY0 HHPOPMAIIUIO.

6.2.3.1 IMoaxoa, 0CHOBAHHBII HA KPATKOCPOYHOM MHTEpBaJe
Hacrosmiee onpenenenue comectumo ¢ Jlo6asnenuem 11/Y.1541.

Kpartkocpounoe wusMeHenue 3aaepkku [P-makeTtoB omnpexaensercs kak wmakcumanbHas I[PTD wMwunyc
muHuManbeHas IPTD B TeueHne 3a4aHHOTO KOPOTKOrO MHTEPBaia U3MEPEHUI.

]PDVShorliTerm :IPTDmax —IPTD

min >
rac:
IPBPK,, — w™akcumanbHas [PTD, 3anucanHas B TeueHUE KOPOTKOIO HHTEPBAJIa U3MEPEHUN;
IPBPK;,,—  wmunuManbHas [PTD, 3anucaHHas B T€4€HUE KOPOTKOTO MHTEPBaia U3MEPECHHUII.

OTO MpPOCTOM M OCTaTOYHO TOYHBINM MeToJ BbruucieHus IPDV B peanpHOM Bpemenu. JlnuHa kopomkozo
HMHTEpBaja U3MEPEHUN MOANEKUT AadbHEWIIEMY W3y4eHUIO. IIpomoIKUTENbHOCTS MHTEpBaAIa U3MEPEHUN
BJIMSIET HA CITOCOOHOCTh METPUKH YJIABIMBATH M3MEHEHHUS! HU3KOM M BBICOKOM 4aCTOTHI B XapaKTEPUCTUKAX
3anepxku [P-nakeTos.

JU1d COBMECTUMOCTH C JpYIMMH ONpEAEICHUAMH IapaMeTpoB B HAcTosIed PexoMeHganuu ycCIOBHO
yCTaHaBJIMBAeTCsS MHTEPBaJI U3MEPEHMI paBHBIN 1 cexyHe.

Mmuorue 3HaueHust IPDVuo 7om W3MEPSAIOTCA B TeueHHe Oosiee JUIMTENILHOTO BPEMEHHOIO HHTEpBaia
(comeprkaiero MHOTO KOPOTKHAX WHTEpBAJIOB m3Mepenwuid). [Ipeanonaraercs, aro 99,9-if MpomeHTHIIE dTHX
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3HaueHUd IPDV ot rerm cOOTBETCTBYET 3HaueHHIO 50 Mc B Pexomennanun MCO-T Y.1541 (oTtmeTnm, 4ToO
9Ta HOpMa ObLIa YCTaHOBJIEHA JJIsl | -MUHYTHOT'O MHTEpBaia U3MEPEHHUH 1 JAHHBIA POLIEHTHIIb OIICHUBACTCS
Ha MO-MAKETHOW OCHOBE, UCXOJIs U3 CKOPOCTH Tepeaadn SO-MakeToB B CEKYHIy WIIH BBILIIE).

B xauecTBe mpumepa mpemmoyiokuM, uro 3a 20 MuHYT coOpaHsl 1200 OIHOCEKYHIHBIX H3MEpEHUU
IPDVjort 1erm- Ecn nBa unm 6onee usmepenus IPDVsyoy rerm TipeBblmatoT 50 Mc, TO JaHHas HOpMa M3
Y.1541 MoxeT HE NOCTUTATBCA B TEUYCHUE HECKOJIBKHX WHTEPBAJOB, YTO MOATBEPXKIAET 0OJee TOUYHYIO
OIIEHKY 3TON HOPMBI.

Enunuiel n3aMepeHns KpaTKOCPOYHOTO WHTEpBajia — CEKYHIBI.

6.2.3.2 Iloaxon, ocHOBaHHBII HA cpeiHeM M3MEHEHUH a0COTIOTHO 3aepKKH TAKeTOB

AJTbTepHATHBHBIH TTOIXO0/I COCTOMT B OMPEICICHUH CPEIHEr0 U3MEHECHHUS aOCOIOTHOM 3a1eP)KKU MTAKETOB B
OTHOIIICHUU KPATKOCPOYHOH CpelHeH WM MHHHMAIbHONH BEIMYUHBI — HUMEHYEMOTO 31eCh UBMEHEeHUeM
NOOCMPOEHHOU aOCOMOMHOU  3A0epICcKU  nakema. ITO MOXKET o0ecnednTh OoJiee TECHYIO CBs3b C
noBesieHreM Oydepa st CriaxuBaHus (pasoBOro IPOKaHHS.

KpatkoBpeMeHHOE (ha30BOE IpOKaHWE BBIUMCIACTCS I TeKymiero makera (i), 3amepxkkKa KOTOpPOTO
o003HaYaeTCs Kak f;. 3HAuCHUE 3aJICPKKH JUIs Makera ({) CpaBHUBAETCS C TEKyINeH OILEHKOW cpemHei
3aepKKH  (MCTIOJNB3ysl 3aJepXKKU 16 MPemuIecTBYIONIMX MAKETOB) W €My TMPUIHCBIBACTCS MU
MOJIOKHUTENEHOE MITH OTPUIIATENILHOE 3HAUCHHE OTKIOHCHUSI.

,HHSI makera 1: (I/IJ'II/I JI000r0 IMaKeTa, MOCTYIMAIOLIETO IMOCIIC TPEX 06Hapy>KCHHLIX IOCJICA0BATCIIBHO
MMOTCPAHHBIX HaKeTOB)

D, =1
Otknonenue t; —D; =0
HE CIIEAYET BRIYHUCIIATH KaK MOJI0KHUTEIHHOE MITH OTPHUIIATEIIEHOE
He Beruucnate MAPDV2 nns nepBoro nakera.
JIist mocne Ay onuX NaKeToB:
cpenuss 3aaepxka D; = (15 X Dy ; + t;,)/16,
eciu t; > D;, TO
MOJIOKUTENbHOE OoTKIIoOHeHue P; = (7 X P, + t;— D;)/8
otpuiiareiabHoe orkionenue N; = (7 X N;;)/8
B MHOM city4ae (xoraa t; < D)
MOJIOKUTENbHOE OTKIIOHeHuE P; = (7 X P;_;)/8
orpurareiabHoe otkionenue N; = (7 X N+ D; — 1,)/8

IMPUMEYAHMUE. — [Iyis niepBoro nakera, ¢;, t; ; = 0 u D, ; = 0, Tak uTo0 t; = D; ¥ OTKJIOHEHHsI HE BBIYUCIISIOTCSI.

MpbI BBRIUHKCIISIEM CpelHEE U3MEHEHHE 2 a0COIOTHOM 3anepkku naketoB (MAPDV?2) nns nakera (i) Kak:
MAPDYV2 = (P)) + (N)).

Crnenyer OTMETUTh, YTO OMPE/ICIICHUE KOJUUECTRBA MOCIICAOBATEIBHO MOTEPSHHBIX MMAKETOB, HEOOXOIMMOI0O
JUIS YCTAaHOBKH allTOPUTMa, OCHOBAaHO HAa MPEHAIOJIOKECHUHM, YTO TPU MOTEPSHHBIX IaKeTa MPUBEAYT K
OUHIIEHUIO THITHYHOTO Oydepa st criaaxuBanus (pa3zoBoro ApokaHus, ¥ TpeOyeT UCTIOIB30BaHUS MPOCTHIX
YHCel, KaK 3TO C/IETaHO B Hayalle MOTOKa IMaKeTOB.

Enunune usmepenus MAPDV?2 — cexyHabL.

7 IMapameTpsl nakeTa B TEPMUHAJIE MOJIYyYaTeJIs

B nmamHOM MyHKTE TPHUBOIATCS HEOOXOMWMBIC IMapaMETphl IMAKETOB B TEPMHHANIC TOydaTess, KOTOPHIS
OKa3bIBAIOT HEMOCPEICTBEHHOE BIMSHHE HAa BOCIPHHHUMAEMOE KAueCTBO PEUYU U MPHUIOKEHHUH B IMOJIOCE
TOHAJFHBIX YacTOT, M YCTAaHABJIMBAIOTCSA OOIIME mapaMeTphl makeToB. Ha prucyHke 3 mOKa3aHbI MON0KEHUS
HU3MEPUTEIHHBIX TOYEK U DJIEMEHTOB, COCTABIISIONIUX CUCTEMY.
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DTalOHHAS TOUKA yXa

an/IeMHaSI SIIEKTPUICCKAA
OTaJIOHHAA TOYKa

JnaamMuk

Bydep s
»] CIVIaXKUBAHUS - —— | JlemaketnpoBanve [-—— P Helf,‘f‘lgp - —— TTATT
¢a3oBoro apoKaHms a

®usnueckut | »| Hmwkaue ypoBaH

uHTepdeiic L

RTP/UDP

v
v

G.1020(06)_F03

BrIxoHas 3TaMOHHAS TOYKA TCpMHUHAJIA

— Kosebauus
-==--% HenpepsiBHbIC LI()POBBIC CUTHAIBI

""""""" 4 ACHHXpOHHbIe TMAaKCThI
Pucynok 3/G.1020 — CocTaBHbI€ 3JIeMEeHTbl TEPMUHAJIA MOJTy4aTes

7.1 Hopsaaok 06padoTKy NAKETOB MOJIy4aTeIsi

Ha pucynke 4 oroOpakeH mpoliece, MOCPEACTBOM KOTOPOro mapaMerpbl/yxyaiienus [P-makera (3amepikka
nepeavyn, U3MCHEHUS 3aJICPKKH U MOTeps MakeTa U OMIMOKUA) MOTYT OBITh OTOOPaKEHBI HAa MPHUKJIATHOM
YpOBHE B €IMHUIIAX OOIMINX 3HAUYEHUI MOTEPh U 3aICPIKKH.

3agepixka [Noteps

Oo6uiue napameTpbl
Ha MPHUKIIAAHOM

YpOBHE
Bydep s
RTP CIUIaXKHBAHUS
(hazoBoro HpOKAHISL
KouTpons

DP
v OIIMO0K
[lapameTpsl - G.1020(06)_F04

- 3ajepixka 3K ———— > Bricokuii  [Torepsa/ommOku
1P-mraketoB/ Jep! 3MeHeHNS p
YXYAMLCHUS SAIEIKKI

Pucynoxk 4/G.1020 — Orodpaxenue padouux xapakrepuctuk IP-nakeros
Ha NPHUKJIATHOM YPOBHE

B HmkHEH yacTH pUCYyHKa MaKeThl MPHOBIBAIOT C Pa3IMYHBIMHM YXYALICHUSIMH, BBI3BAHHBIMU TEPMHHAIOM
WCTOYHHKA, CEThIO, HIIM BOOOIIEe HEe MpUOBIBAIOT (OTepsHbI). [IpubpIBatomre makeTsl 00padaTHIBAIOTCS TIO
Mepe HX NPOJBIDKCHHUS MO CTEKy NPOTOKOJA, ¢ T€M YTOOBI YIAadWTh KaK MOXHO OOJbIIE YXyAIICHHH.
[TokasbIBaeTcs, YTO HEKOTOPBIE BUABI YXyAIEeHUH (OHOKH, (pa3oBoe APOKaHUE) MPeoOpasyloTcs B IpyTrue
yxyameHus (o0me noTepu, o0IIas 3a1epiKKa).

Ha pucynke 4 nemMoHCTpupyeTcsi KOMIIPOMHUCC MEXIY 33J€pPKKOM M MOTEpSIMH Ha MPUKIAIHOM YPOBHE,
MpeCTAaBICHHBIN B BUJIE MOpOTa B IWAa30He U3MEHEHUH 3aJiepiKKU, OCHOBAaHHOM Ha pasMepe Oydepa ams
criaxuBaHusi (azoBoro Jpokanus. I[lakeTbl ¢ M3MEHEHHEM 3allepXKKH, Haxopsmielics B "Oenoil" 30He
MPUHUMAIOTCS, TOTJIa KaK MakeThl ¢ OOJbIIMMU W3MeHeHHMsiMH (B "duepHOU" 30HE) OyIyT OTOpPOIICHBI.
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Bonbimit Oydep mis crimaxuBanus (HazoBOro IPOKAHUS MOXKET MPHCIOCA0IUBATLCS K MaKeTaM ¢ OOJBIINMHE
U3MEHEHUSIMH 33/ICP’KKH, CIEI0BATEIbHO, 33 CUECT YBENIWYCHUs 00IIel 3aepKKH OyJeT MOTepstHO HEMHOTO
nakeToB. M HaoOopoT, MeHbIHl Oydep T criiakuBaHust (a3oBOro ApoKaHUs OyAeT CO3/1aBaTh MEHBIIYIO
OO0IIYyI0 3aJIepPXKKY, HO IPUBOJUTH K OTOPACHIBAHHIO TEPMUHAJIOM OOJIBIICH YaCTH MAKETOB M YBEIUYHBAThH
00I1IMe TTOTEPH.

7.2 CucremMaTnka THIIOB/IIApAMETPOB U MozeJieil 0ydepoB s criakuBaHusa Ga3oBoro
APOKAHUSA

CyIIecTBYIOT /IBa OCHOBHBIX THMa OydepoB IS CriakuBaHHS (a30BOTO APOKAHWS — (UKCHPOBAHHOM
JUIMHBI W aIaliTUBHON JUTHHBL. Bydepsl Ui criaxuBanus ($pa3zoBOro JPOXKAHUS MOTYT OBITh MOCTPOEHBI C
HCIIOJIb30BAaHUEM Pa3HBIX CIIOCOOOB, MPHUBEACHHBIX B Tabmuile 2. 3HAUCHHS MapaMeTpOB, MPUMEHEHHBIX B
Oydepe s croaxuBaHus (Pa3oBOTO APOKAHWS, MODKHBI OBITh W3BECTHBI I OIEHKH padodux
XapaKTePUCTUK CHCTEMBI.

Tabauna 2/G.1020 — Tunsl u napamMeTpbl Oydepa s criaakuBanus ¢pa3zoBoro apo:kaHus

Tun ATpulyTHI Bo3moxknocTu
OuxcupoBaHHbIN | Pa3zmep (koHbUTYpHpyeTCS Lemoe xonmuyecTBO mMakeToB | J{poOHOE KOTMYECTBO MAKETOB
¥ (QIanTUBHBIN) | MaKCUMabHAs 1 HOMUHATIbHAS
WM MUHUMAJIbHAs )
VYnpasnenne CHHXpOHHU3NPOBaHHAS OneHuTh KO3PPUIMEHT OTEPh
3aJIep>KKa IPH OTCYTCTBUM | (KOH(UTYpHPOBATh IPUEMIIEMBII
TIepeToIHeHNUS/ HaMMEHBLINH MTOPOT U
AHTUIIEPETIONTHEHUS MHHUMAaJIBHBINA CUET ITAKETOB
MEXIy MOJICTPOUKAMN)
IMoxcTpoiika CHHXpOHU3UPOBaHHAS Tonabpko B IPOMEKYTKAX MOJIYAHUS
. Nuunnunanuzanus IlepBbiii makeT Mamnas BeiOOpKa
AnanTtuBHbIHI —
HepaBromepnocTs nojcrpoiiku | Pasmep nakera JpoGHas yacTh nakera
Boccranosnenue nopsika Ja Her
MIAaKETOB
PexuM nepepaun JaHHBIX B OO0Hapy»xenue ToHanbHOM | Her
M0JIOCE TOHAIBHBIX YaCTOT gactotsel 2 100 I,
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7.2.1 3apep:kka B TepMHHAJE MOJy4aTeJsl U OlleHKA MOTePb

OCHOBHO#1 IPUYHUHOM 3a/IepPKEK SABISIOTCSA HECTAOWIBHBIE HCTOYHUKH. B TaHHOM IMyHKTE TIOKa3bIBAETCS, KaK
MIPOMCXOAMT TIEPEKPhITUE pa3Mepa Oydepa /i criaxuBaHus (Ga3oBOro APOKAHUS U U3MEHEHHH 3aJIePIKKU
[P-makera u Kak TIIATEIBHO HAJO HAKAIUIMBATH KOHKPETHYIO CTATUCTHKY 3aJICPKEK, C TEM YTOOBI JOCTHYb
XOPOIINX Pe3yIbTATOB IO 3a/ICPIKKE.
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Ha pucyHnke 5 nokazaHbsl HEKOTOpbIE 3JeMEHTHI VoIP-TpakTa, KOTOpblE BHOCAT BKJIaJ] B CKBO3HYIO 3a/IEPIKKY.
B NepeaaTIYuKe BpEMs IMAKETUPOBAHUA MOXKET OBITH CYHICCTBCHHBIM. 3az[ep>1<1<a n3-3a MPOXOKIACHUA
MaKkeTaMH I10 CeTH OOBIYHO OBIBaeT MEepeMEeHHOU. B mpruemMHuKe sl KOMIEHCA U3MEHEHNN 3aIepKKH U
JIOCTaBKH HEIMPEPHIBHOTO TMOTOKA MOJIE3HOW HArpy3KH CyIIecTByeT Oydep s criaxwBaHus (a3soBOTO
ApOKaHus. 3aMeTI/IM, YyTO TIaKeThl C MHHHMAaJIbHOM 3az[ep>1<1<0171 B HMCTOYHUKEC U CETHU, MNPOBOAAT
MaKkcUMaibHOE BpeMs B Oydepe s criaxuBaHus (a3oBOTO ApOXKaHUS; M HA0OOPOT, MAaKeThl, KOTOPHIC
3a/Iep>KUBAIOTCS JOJBIIIE MUHUMAIFHOTO BPEMEHH, MPOBOJAT 3aTeM B MaHHOM Oydepe MeHbIee Bpems.
Kpome Toro, cymiecTByeT erie ¥ HEKOTOpOE MUHHUMAJIBHOE KOJIMYECTBO BPEMEHH, KOTOPOE KaXKIBIA IMAKET
JIOJDKEH TIPOBOJIUTH B Oyepe MprueMHIKa, KOTOPOE MOKET OBITH CTOJb YK€ BEJINKO, KaK U IEJIbIH TaKeT.

B nocneayromux myHKTax NpuBEIEH 0030p Ipolecca o0beqUHEHHUs NoTeph Ha ypoBHe IP u 3agepikex c
JOTIOJTHUTENFHBIM BKJIQZIOM OT BBHICOKOYPOBHEBBIX (DYHKIMI TepMHHAA MTOTy4aTens, TakuxX Kak Oydep ans
CTIIaXKUBaHUs (a30BOro APOKAHHUS.

7.2.1.1 Hotepn

B 3aBucumocTn ot timna Oydepa s criaakuBaHus (Ha3zoBOT0 APOKAHHS JTOJDKHBI CYIIECTBOBATH HEKOTOPHIS
KPUTEPUU JJIs ONPEACICHHS, MPUHUMASTCS WM OTOPAChIBACTCS KaXKIblH KOHKPETHBIM MaKeT U3 MOTOKA.
JlaHHBIA pe3yibTaT MOXKET MOJIHOCTHIO U3MEHHUTH pacipe/ielieHre oO0uX MmoTeph nakeToB. Hampumep, eciu
CiTy4yaiiHble OUTOBBIC OIMMOKM BBI3BIBAIOT OMIMOKH B KOHTPOJIbHOH cymme UDP, To moTepu makeToB OymyT
MMETh CIlydallHOE pachpejielicHHe, [0 Mepe TOro KaK OHM MOCTYNAar0T Ha MPUKIaHONW ypoBeHb. Ho, eciu
HECKOIJIBKO TIOCJIEIOBATEIbHBIX MAKETOB WCIHBITHIBAIOT Ype3MEpHbIE 3aJEpPKKH, TO JOMOJHUTEIHHBIC
oTOpachIBaHWs, BBI3BaHHBIC OTpaHWUYEHUsIMH Oydepa mius criakuBaHus (Pa3oBOTO IpOXKaHUS, CIEIAIOT
oOmiee pacnpezeneHre NoTepb ckopee npepbiBUCTBIM ("bursty"), yem ciydaiineiM. BenenctBue 3Toro,
IOJDKHA WMETh MECTO KaTeropu3amus paclpelelieHus TOoTeph IaKeTOB Ha NPUKIAIHOM YPOBHE
(c ucronmp30BaHMEM METO/OB, TakuxX Kak B [lpmmoxkenun B, wnmm kosd¢umuenta madex WMITYIbCOB,
cM. [lononaenue 1/G.113), 10 OICHKM MPHKIAIHBIX Pa0OYUX XapaKTEPUCTHK C IMOMOIILI0 HHCTPYMEHTOB,
Takux kak E-moznens (cM. Pexomengaruio MCO-T G.107).

CyIIeCTBYIOT OOCTOSITENIECTBA, TIPH KOTOPBIX TTOPSIOK CIEIOBAHUS ITAKETOB MOXKET U3MEHATHCS BO BpEMS UX
MPOXOXICHUsT 4Yepe3 ceTh. Hekoropweie Oydepsl s criaxuBanus (Pa3oBOro APOKAHUS HECTIOCOOHBI
BOCCTaHOBUTbH IMOPSIOK CIENOBaHUA TiepeynopsnodeHHbIX nakeroB (Pekomennmamus MCO-T Y.1540) u, B
3TOM CJIy4ae, OHU 0003HAYAIOTCS KaK OTOPOIIEHHBIE TTAKETHI.

7.2.1.2 3anep:xxka

[IpaBunbHOE 3HaUeHUe 3al1epkKu Oydepa s 0ObeUHEHHS ¢ APYTUMH 3aJep>KKaMH 3aBUCHT OT HaJIMUus
OIMCATeNbHONW cTaTUCTHKH. Hampumep, CpemHIO 3aJepKKy B CETH CIeLyeT CyMMHUPOBAaTh CO CpPEIHUM
BpeMEHEM HUCII0JIb30BaHus Oydepa Ut criaakuBanus (a3oBoro IposkaHus (M IPYTUMH 3aJIepKKaMH ), YTOObI
MOJYYHUTh OOLIYIO CPETHION 33aJepiKKy. DTOT METOJ MpeAycMaTpuBaeT aaantauuio 0ydepa, TpeOys 3HaHUS
TOJIBKO CPEIHEro BPEMEHM IMpeObIBaHMSA BCEX MAKETOB B O4YEpeId B OLCHMBAEMOM BPEMEHHOM HHTEpBAE.
C apyroil cTOpOHBI, €ciii U3BECTHA TOJBPKO MMHHMMANbHAS 3aJIepKKa B CETH, TO €€ CIeAyeT CyMMHPOBATh C
MaKCHUMaJbHBIM BpEMEHEM HCIIONb30BaHUs Oydepa st cCriakuBaHus (a3oBOro ApoxaHus (WK
HCTIOJIb30BaHHBIM Pa3MEPOM U APYTHMH 3aAEP’KKaMH ), YTOOBI 1aTh OOIIYIO 3aIEPXKKY.

JHaree Mbl paccMaTprBaeM WHHLMAIH3ALMIO Uisl Oydepa criaxuBaHus (Ha3zoBoro ApoxkaHus GUKCHPOBAHHOTO
pasmepa. Ecnu mepBblii mpuOBIBaloIMi MakeT UMEET MHUHUMAIBHYIO 3aJep)KKy Iepeladd, TO MPHEMHHUK
OyzeT coxpaHATh 3TOT MakeT B Oydepe Bce HeoOXoammoe BpeMs, U pasMmep Oydepusauuu OyaeT paBeH
oxunaemomy. K cuacTpio, MHOTHE MakeThl MPUOBIBAIOT 32 BpeMs, PaBHOE WM OJNHM3KOE K MHHUMAJIILHOMY
BpEMEHH IepeAayn, IOATOMY 3TOT Clly4yail BeCbMa MpaBAONoA00¢CH.

C mpyroii CTOpOHBI, €CJIM MEPBBI MAaKeT UMEET JTOBOJBHO OONBUIYIO 3aIEPXKKY, TO Ul pa3MeIleHHs paHee
MPUHATBIX MAKETOB CO BpeMEHEM IepeAayr, PaBHBIM WK OJU3KUM K MHHHMAJILHOMY BPEMEHH Iepelayd,
notpebyetcs Oonplie OydepHOro mpocTpaHcTBa, a Oydep A criaxuBaHus (azoBoro apoxanusi Oyner
BHOCHUTbH B OOIINH pacueT 3aJep>KKY, MPEBBIMAIOIIYI0 0KUAAEMYIO.

7.2.1.3 Mopeas ¢puxcupoBaHHoro 0ydgepa A criiaxxuBaHus Gpa3oBoro ApoxkaHus U TEpMUHATIA
noJiyyaTesisi

Hawnbomee mpocroit u 3pPexkTHBHON MOIEIBI0 MOTEph M3-3a (UKCHpOBaHHOTO Oydepa IS CriIaKuBaHUS
(ha3oBOTO JIpOXKAHUS ABIISIECTCS 0003HAUCHNE KaK OTOPAChIBAEMBIX BCEX MMAKETOB, 3a/IePyKKa KOTOPHIX OOJIBIIE
yeM MHUHHUMaNbHas 3aj7ep)Kka Iepedadd IOTOKa IakeToB INToc ((huKcupoBaHHas) aimuHa Oydepa mis
CTITXHBaHUs (Ha30BOTO JPOIKAHHUS.
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Crnenytomias nporenypa odecriednBaeT oToOpakeHne ypoBHs [P u nmpukiragHeIX ypOBHEH, IIpeamoaras s
OIIEHKH XapaKTEePHCTUK TEPMUHAIA IONydaTels, 9To Oydep Ui criaxkuBanus (pa3oBOTO APOKAHHS UMEET
(bMKCHPOBaHHYIO JUIHHY .

1) OTMETUTH KaK TIOTEPSHHBIEC BCE IMAKETHI ¢ HEBEPHOU KOHTPOJBHOM cymmoii UDP.

2) OTMeTHTh Kak oTOpachiBacMble BCE MAaKEThl, 3aJEp)KKa KOTOPBIX OOJbIIEe, YeM MHHHUMAalbHAs
3a7iepiKKa Mepefayd MOTOKa MakeToB IUToc (pukcupoBanHas) mnHa Oydepa I CriIaXKUBaHUS
(ha30BOTO qPOKAHMS, HITH 33]]epKKa KOTOPBIX MEHBIIIE YeM YCTaHOBIICHHBI MHHUMYM.

3) CymmupoBaTh cpeanoro 3anepxky B cetu (IPTD) co cpenneii 3amepkkoil TepMiHaia UCTOYHUKA H
TEpMUHAJa MOJy4arens, 4YToObl MONYYUTh OOLIYI0 CpPEAHIO 3aIEPXKKy, WIH CYMMHPOBATh
MUHUMAQJIBHYIO 3aJIepKKy B TEpPMUHajle HCTOYHMKA M MHUHHMAIBHYIO 3aJEPXKKy B CETH C
MaKCHMAaJlbHON 3aJepKKOi TepMUHala TMoJydyaTens (OTPaKaloUyl0 MaKCUMaJIbHOE BpeMsd
MCIOJb30BaHus Oydepa as criakuBaHus (Ga3oBOro APOsKaHUs, KOTAa UMeeTCs pa30Boe ApoKaHUE
B CETH, UJIM UCIIOJIb3YETCSI MAKCUMAIIbHBIN pa3Mep).

B BrlmenpuBeneHHOM miare 2 MHUHHMAQJIBHYIO 33J€pXKKy II€pefadd CIIeAyeT OIEHMBAaTh Ha KOPOTKHX
MHTEpBaJIaX (BpPEMEHHO HcCrTojb3yercss 3HaueHne 10 cexyHn). /laHHOe MHMHHMaNbHOE 3HAYCHHE IEPBOTO
MHTEpBaJIa HMCHOJIB3YyeTCsl BCErJa, HE CYHMTass KPAaTKOCPOYHOTO YBEJIMYEHHS MHHUMyMa BHE JIuara3oHa
anmanranuy Oydepa. B aToM ciydae HE OAMH U3 MAKETOB HE Oy/ET JOCTaBJEeH Ha BEpXHHE YPOBHHU U Oydep
IUISL CTIIaXKUBaHUsI (Pa30BOTO IPOKAHHS AOJDKEH OBITh MEepPEeyCTaHOBJICH Ha HOBBIH MHUHHUMYM, YTO BEPOSTHO
Oyzer mNpOUCXOMUTH Ha NpakTuke. Wnm ke, eclM KpaTKOCPOYHOE 3HAUYeHHEe MHHAMYMa JIOJDKHO
YMEHBIIUTBCS 10 BEJIMYUHBI, TPH KOTOPOW BBICOKHHA MpoUeHT (BpemMeHHO 50%) makeToB ObUIM OBl
MIOMEYEHBI KaK MOTEePSHHbIE M3-3a PAHHET0 MOCTYIUIEHH, TO Oydep s criaxuBaHus (Ha30BOr0O JPOKAHUI
JI0JDKEH OBITh IEPEyCTaHOBIICH Ha HOBBIIT MUHUMYM.

IIpu pacdere oOmero BkiIama (UKCHpOBaHHOTO Oydepa M criaakuBaHusd (a30BOTO JAPOKAHHUS B
YXYIUICHUSI, PACHpPEACICHUe W3MCHCHHUH 3aJepKKH OmpeferseT JONI0 MaKeTOB, KOTOPBIE CleAyeT
oTOpocuTh. PacmpeneneHue 3aepiKeK MakeToB, KOTOPbIE pa3MeniaoTcs (He OTOpachIBAIOTCS), MOKET OBITh
WCIIONB30BAHO JUIsI pacyeTra CpefAHeW 3aJepKKH Uu3-3a 3aHsaTus Oydepa Ui CriaXuBaHus (a3oBOro
JPO’KaHMs, CIETYIOIUM 00pa3oM:

Cpennsist 3anepxka u3-3a 3ausitua = [Pasmep Oydepa misa crinaxkuBanus ¢azoBoro npoxkanus] — (CpenHsist
3aJIep’KKa pa3MelleHHBIX TaKeTOB — MUH. 3aJiepxkKKa)

Ora cpeaHsisl 3a/IepKKa MOXKET OBITh MPUOABIICHA K IPYTHMM KOHCTaHTaM 3aJIepKKU B TEPMUHAJIE TIOTy4aTems
JUIS BBITIOJIHEHMS OIICHKH CpEIHEH 3aJepXKKW B TEpPMUHAIE Ioyydatesiss. Ecii TOYHOE pacrpeleieHue
3aACPKKHN OTCYTCTBYCT, TO HNPHUMCEHACTCA COIVIAIICHUE O TOM, YTO B pacuceTax IMpU IIAHUPOBAHHUU CETU
CpemHss 3a7epiKKa M3-3a 3aHATHS OyQepa MOKeT OBITh 3aMEHEHA TIOJIOBHHOM pasMepa Oydepa CriiakKuBaHHs
(ha30BOTO IPOKAHHMS.

Ecnn mpu pacuerax HeoOXxoauma MakcHMallbHasl 3aiep)KKa B TEPMHUHAJE IOIydaTesns, TO MAKCHUMaJIbHBII
pasmep Oydepa anst criaxuBaHus (a3oBOro IPOXKAHUS MOXKET ObITh MPUOABIEH K APYTMM KOHCTaHTaM
TEepMHUHAJA MOIyYaTesis A7 BHITOJIHEHHUS OLIEHKH MaKCUMAaJIbHOM 3alIepKKH.

7.2.14 Mopeas azanTuBHOrO 0ydepa 1Is criakuBaHus (pa3oBoro ApoxaHus

OukcupoBanHblii Oydep Ans criaakuBaHus (a3oBOro IposkaHUs B M. 7.2, BbIIIE, MOKET OBITH 3aMEHEH
SMYJISIIMEH aganTUBHOTO Oydepa Ui criaxxuBaHus (a3zoBOro OPOKaHMA, KaK OMUCAHO B JTAHHOM ITyHKTE,
KoTJa umeeTcst HHopManus 0 BpeMEHHOH MOCIIeI0BATEIbHOCTH TTOTOKA TTAKETOB.

BpeMeHHble TOCIEAOBAaTEIBHOCTH MOCTYIUIEHHS TAKETOB MOTYT OBITh HWCIOJNB30BaHbl 3MYJISTOPOM
amanTuBHOTO Oydepa st criakuBanus (HazoBOro APOXKAHUS TP OIpEIeNICHUH JHHAMHKH pazMmepa Oydepa
U CPEIHEro BPEMEHM HCIIOJIb30BaHUs Oydepa (3amepxkka) AJs TOW MOCIEIOBATEIBHOCTH. DTa CPEIHSIS
3a7iepKKa MOXKET ObITh OOBEJMHEHAa C JAPYTMMU KOHCTAHTAMH 3aJIepXKKH B TEPMHUHAJC MONydaTems s
MOJYYCHHUS OLCHKH CPEHEH 3a/Iep KKK B TEPMHUHANE TOTyYaTens.

[Iprmep smymsTopa aganTUBHOTO Oydepa Ay criakuBanus (ha3oBOro IposkaHus rnpuBeneH B [Ipmmoskenru C.

7.2.2  Casi3aHHbIE C IOTEPSIMH NapaMeTPbl TEPMHUHAIA HCTOYHUKA

B 3TOM mTyHKTE OTIpenesiroTCs JBa OCHOBHBIX MapaMeTpa, HCmoab3yeMbix B otaetax RTCP-XR [RFC 3611],
— CKOpOCTh TOTEPh M CKOPOCTh OTOPAChIBAHUI, a TaK)Ke HEKOTOpPhIE BCIOMOTATENbHBIC TEPMHUHBIL
Ompenenenusl 3TUX MapaMeTPOB B HEKOTOPON CTEMEHH YHUKANBHBI, MOCKONBKY JOJDKHBI OCHOBBIBATHCS
WCKITIOYHUTEIBHO Ha WH(GOPMAIUK, TIPECTABICHHON Ha MPUEMHHUKE, TOT/Ia KaK OOJIBITUHCTBO OINPEACICHUN
MNOTEpHU IMAKETOB BKIIOYAIOT CBEACHHA II0 IMCPEAATUUKY U HaGJ’IIOI[eHI/ISI o TMpPUEMHUKY. OcHoBHas
HEOIPEICIICHHOCTh YCTPAHAETCS MYTEM yKa3aHHUs MOTEPH TOJBKO B CIIy4ae YBEPEHHOCTU B TOM, YTO €CTh
naysa B MOJyYEHHBIX MOCNIEA0BATEIbHBIX HOMEpax (HampUMep, KOrJa MPUXOJUT MaKeT ¢ OONBIINMH, YeM
OXKHJIAIOCh, HOMEPAaMH), TIOCKOJbKY 3TO CBHUACTEIBCTBYET O TOM, YTO MEPEHATYHK MPOCTO HE OCTAHOBHUI
OTIPABKY.
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7.2.2.1 Bpems BocnipousBeaeHus MaKeTa

Bpems BocmpousBeneHHs A J1000r0 IMakera ONpelesseTcs IyTeM [T00aBlIeHHsS YCTaHOBJIEHHOTO
KOJIM4YecTBa BpeMeHH K BpemeHHoW MeTke RTP. Takoe noGaBneHHOE BpeMsi BKIIOYAET BPEMs, B TEUCHHE
KOTOPOTO TaKeT MPOXOAUT MO CETH, H JII00YIO MPUMEHSIeMYI0 Oydepu3aliio Ha IPUEMHUKE, TaK YTO BpeMs
BOCITPOM3BE/ICHHSI — 3TO MOMEHT BpPEMEHH, KOTJa MakeT M3BieKaeTcs u3 Oydepa i JeKOIUPOBAHUS HITH
Ipyroii o0paboTku mepex mnpeacraBieHueM. llocnmenoBaTenbHble HOMEpPAa M 3aIUIAHHPOBAHHOE BpEMs
BOCITPOM3BEICHHSI TOJOUPAIOTCS B MAPHI U OTCIEKUBAIOTCS B TEUYCHNE BPEMEHHU CYIIECTBOBAHHS MOTOKA.

7.2.2.2 OxHo cOpoca

OxHO cOpoca — 3TO MHTEpPBA BPEMEHHU JUIS MPUEMIIEMOTO BPEMEHU MPHOBITHS MaKeTa MO0 OTHONICHUIO K
BpEMEHH BOCIIPOU3BEJICHUSI TaKeTa, BO3MOXKHO C HECUMMETPHUYHBIM JIOMYCKOM B Cily4ae paHHEro WU
TTO3THETO TTPHOBITHS.

7.2.2.3 OT0pouIeHHbIE NAKETHI

Kor, Ja IIaKeT HpI/I6LIBaeT 1 BBIYUCIIACTCA BpEMA €ro BOCIIPOU3BCACHUA (HyTCM I[OGEIBHCHI/IH YCTAaHOBJICHHOI'O
KOJIM4YeCTBa BPEMCHU K BpeMeHHOﬁ MCTKC), TaKOH MaKeT OOBABISIETCS 0T6p0H_ICHHLIM B ClIy4dac
MOPEBLIIICHUA IEPCACIIOB IJId OKHA C6p0C3..

7.2.2.4 MaxkcuMaabHOe BpeMsl 0:KH/IAaHMS MOTePAHHBIX NAKETOB

MaxkcumansHOe BpPEMs OKUAAHUA NNOTCPAHHBIX IMAKETOB OIMMPEACIACTCA IIyTEM )Z[O63BII€HI/I$I YCTaHOBJICHHOT'O
KOJIMYECTBa BPEMEHH K OKHUIAEMOMY BPEMEHH BOCIIPOM3BEACHHS 3TOro makera. Kak mpaBuiio, 3To Bpems
OyIeT CyIIEeCTBEHHO IMPOJOJDKUTEIbHEE BPEMEHM, MPUMEHSEMOro B OKHE cOpoca i HpPUOBIBIIMX C
3aJ€P>KKOM NaKEeTOB.

7.2.2.5 IMoTepsiHHbIE MAKETHI

Kornma BpPEMs BOCIIPOU3BECACHUA MJIA KOHKPETHOI'O IMaKETa MPEBBIMICHO Oollee yeM Ha MaKCUMAaJIbHOE BpEMA
OXHUaaHUuA U HpI/I6BIJ'I MmakeT ¢ 0oj1ee BEICOKHM IIOCJIEA0BATCIIbHBIM HOMEPOM, TO HCpBBIfI IMaKeT OOBABIIIETCS
MOTECPAHHBIM.

7.2.2.6 HN3mepenust Ajsl OeHKHU

Jnst yka3zaHHBIX BBIIIE MapamMeTpoB BpeMsl BBIPaXKAeTCsl B CEKyHIaX. BbIIo Obl BO3MOKHO OLICHUTH TE€ K€
camble TapaMeTpbl C KCIOJb30BAaHWEM HW3MEPEHUH MaKeToB, NMPH YCIOBUM YTO B KAXKIAOM MaKeTe
MpeacTaBiIeHo (PUKCUPOBAaHHOE BpeMs BOCHpoHM3BeneHHs (Kak 3To OO0blYHO ObiBaeT B ciydae VolP).
Hanpumep, okHO cOpoca BeIpakasioch Obl B MakeTax ¢ MPUMEHEHHEM HX IOCJIe0BATEIbHBIX HOMEPOB, a B
cilyyae MpHOBITHS IMaKeTa ¢ IOCIEAOBaTEeIbHBIM HOMEPOM, BBIXOISIIMM 3a Mpeneibl OKHa cOpoca, OH
orOpaceiBaeTcsi. MakcuManbHOE BpeMsl OKHAAHHS BHIPaKaJIOCh Obl B KOJHMYECTBE IAKETOB C Y4YETOM
[IOCJIE0BATENILHOTO HOMEPA BOCTIPOU3BOJUMOI0 B HACTOSIIIEE BPEMsI [TAKeTa.

7.2.2.7 Ko3¢gdpuumenT noreps 1151 MCIOJIL30BaHUS B MapaMeTpe ckopocTu nmotepu 1iss RTCP-XR

OtHomeHne 00IIero KOJMYeCTBa MAaKeTOB, OOBSBICHHBIX IMOTEPSHHBIMHU, K 00IIEMYy KOJHYECTBY aKETOB,
OKMJAaeMBIX C Hadajia IpreMa 0 OTYETHOTO BPEMEHH, KOoTJa o0IIee 0)KuaaeMoe KOIMYECTBO OMpeesieTcs
Ha OCHOBE NPEABIAYIINX U JaJbHEHIINX [TOCIE0BATEIBHBIX YUCEN.

EIII/IHI/IHa IJIg 3TOro nmapamMeTrpa — COOTHOIICHUE MOTECPAHHBIX IMAKETOB K 06meMy KOJIMYCCTBY ITAKETOB.

7.2.2.8 Kosdduument ordOpacsiBaHuii 1y UCNOJb30BAHNUS B MapaMeTpe CKOPOCTH 0TOpachbIBaHUSA
i RTCP-XR

OTtHomIeHrne 00IIero KOJNIEeCTBa MAaKeTOB, OOBIBICHHBIX OTOPOIICHHBIMH, K 00IIeMy KOJHYECTBY IaKETOB,
OXKHJIAeMBIX C Hayasla prueMa JI0 OTYETHOTO BPEMEHH, KOT/a 00IIee 0KUIaeM0oe KOJIMIECTBO OTPEIeNsIeTCs
HA OCHOBE MPEBIAYIINX U TATGHEHIIHX TOCIEIOBATEIBHBIX YHCEI.

Enunnia nms 5Toro mapamerpa — COOTHOIIEHHE OTOPOIIEHHBIX MAKETOB K 00IIEeMy KOJTHYECTBY MAKETOB.

7.2.3  3ajaepxka B TepMHHAJE NOJYyYaTeJIs

3aﬂ€p)KKa B TCPMUHAJIC MOJY4YaTCIId — UHTEPBAJI, HAYaJI0 KOTOPOIro0 ONMpPEACIICHO MOMEHTOM, KOrJga HCpBLIﬁ
our ImaKeTa, Hpe,[[CTaBJ'ISHOH_II/II\/'I co00i Koye0aTeNbHBIH CHUTHaJI, BXOAUT BO BXOJHYIO 3TAJIOHHYIO TOYKY
TCPMUHAJIA, a OKOHYAaHUC — MOMCHTOM, KOrJa COOTBeTCTByIOH_[I/Iﬁ Z[eKOI[HpOBaHHBIﬁ u ,E[eHaKeTI/IpOBaHHHﬁ
CUTrHaJI MOCTYMACT B 3TAJIOHHYIKO TOYKY YyXa. HpI/I HGO6XOZ[I/IMOCTI/I npueMHas SJICKTPUYCCKAd 3TaJIOHHAsA
TOYKA MOKET OBITh 3aMEHEHA YTATOHHOW TOUKOH yxa.
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[MPUMEYAHUE. — Hacrosimas 3aepiKa MOXXET M3MEHSTBHCS, €ClIM UMEeeTCsl alalTUBHBIA Oydep IUisi criaXuBaHMs
(a3oBoro ApokaHus, a Al CYMMHPOBAHHSI K3MEHEHUH ClleyeT IPUMEHITh COOTBETCTBYIOIYIO CTATHCTHKY .

HOCKOJ’IBKy, COIJIaCHO OIIPCACICHUIO, 3aJCpKKa B TCPMHUHAJIIC HWCTOYHUKA BKIIOYACT IIOJHOC BPEM:I
HaKCTI/IpOBaHI/IH/,Z[eHaKeTI/IPOBaHI/IH, CHUTHAJIbl MIPOBCPKH IMAKETOB TECPpMHUHAJIA NOJYyYaTesIsl CICAYCT CTPOUTH
TakK, YTOOBI OHH 3aHUMAIIH Ha4aJIbHYIO 49aCTb IIOJIe3HOM Harpysku. Taxum 06pa30M, HU3MCPCHUS 3a/ICPIKKU B
TCPMUHAJIC TMOJIYYATCId MOOJUKHBI NPOBOAUTLCA B I3KBUBAJICHTHBIC MOMCHTBHI B OTHOLICHHWHU BPEMCHU
MaKECTUPOBAHUS.

Enununa uzmepeHus 3aJepKKU B TEpMUHAJIE M1OIy4aTelIs — BpeMs B CEKyHAAX.
7.3 CucremMHoOe cMelleHHE YaCTOThI, KOT1a B Ka4eCTBe ONOPHOM HCIO0JIb3YyeTCsl TAKTOBAs 4acToTa
noJ1y4arteJis

CucremHoe CMCIICHUEC YaCTOTBI MOXKET OBITH OLCHCHO MMYTEM KOHTPOJII MPUPAICHUA MOCICA0BATCIBHOIO
HOMEpa B CAWHUIY BpPEMCHU HIIU CMCIICHUA HaKaIlJINBacMOM BpeMeHHOfI MCTKHM, MW 3Ta OICHKa
OCYHICCTBIIACTCA IIYTEM HU3MCEPCHUSA PA3HOCTU MEKAY TOYHOCTBIO aHaJ’IOI‘O-LII/I(i)pOBOFO HpeO6pa30BaHI/I$I
CUHXPOI'CHEPATOPOB HMCTOYHUKA U IMOJTYyHaTCIIs. OTHOCUTEIIBHOS CMCIICHUC YaCTOThl CUHXPOICHCPATOPOB
HUCTOYHHUKA U MOJTYy4aTCIId MOXKCT OBITH OMMCAHO KaK:

Af — chmotmuKa - fHonllameJlﬂ

f TTonyuamena f Ionyuamena

OTO CMEUICHHE YaCTOThI MOXKET OBITh MCIOIB30BAHO I OMPECICHUS YaCTOCTH COOBITUIN MEPErOTHEHUS
Oydepa wnu antunepenonHenus (underflow) ero B TepMmuHane moJydaTess, OOBIYHO BCJCICTBUC
JIOTIOJTHUTENILHBIX TIOTEPh IMAKETOB, YYHUTHIBAs, YTO HE3HAYMTEIHHOE CMEIICHUE YaCTOThI 3KBUBAJIICHTHO
BpeMEHHOMY cABHTY (Af) 3a paccMmarpuBaeMsblii uaTepsai (7).

Af At

T

f Tonyuamensa

(oTmeuaeTcsi, YTO pa3HOCTH YACTOTHI M BPEMEHHBIX WHTEPBAJIOB HMMEIOT OOpPaTHYIO 3aBHCHUMOCTB).
Hanpumep, mpeanonokum, 4To 4acToTa MCTOYHHMKA paBHAa 7999,997 I'n, a yacroTra mosyuyaTens paBHa
8000,001 I'm, a mmuHa Oydepa mia criaxuaHus (azoBoro apoxkanus cocraBmsgeT 20 mc. [lockonbky
cuaxponuzatop L[AIl momyuarenst cuuteiBaeT mH(pOpManuio ObICTpee, YeM HCTOYHUK €€ MOCTaBIAET, TO
Oydep ans crimaxuBaHus (a3oBOro OPOKaHHUA B KOHIE KOHIIOB OyAeT MyCTHIM WMJIM aHTHIIEPEHOTHEHHBIM.
[Ipu oTHOCUTENBEHOM CMEIIEHUU

7999,997 —8000,001 —_5%107,
8000,001

(Tme 3HAK MUHYC TOKa3bIBAET, YTO TAKTOBBIE MMITYJILCHI B MCTOYHHKE MMEIOT MEHBIIYIO CKOPOCTh, YeM
COOTBETCTBYIOIIHE UMITYJIbCHI Y MTOTydaTelisl) BpeMEHHOU CIIBUT, paBHBIN 1eoMy Oydepy Uil CTiIaKuBaHUs
(hazoBoro apokaHus, OyaeT HAKAIIMBAThCS B TCUCHUE UHTEPBAIa HAOJIIOICHHS

o= (A1=0,02)

Sx10~ =40000c = 667muH.
—5X

CucreMHOe CMEIIEHNE YaCTOThl — KOJIMYCCTBECHHBIN I10Ka3aTciib, HC AMEIOITIN SUHHUI] HU3MEpPEHHUA, 4aCTO
YKa3bIBaACTCs KaK IIpO6HOC YUCJIO UJIK B 4aCTAX Ha MUJLIMOH.

7.4 MackupoBaHue NoTepb NAKETOB (THII, 32/IEPHKKA)

MHorue cTaHAapTU30BaHHbBIE peueBbIe KOIEPbl MMEIOT COOCTBEHHBIE MEXaHHW3Mbl MAaCKHPOBAaHUS TOTEPh
naketoB (PLC) m nmocratouno ykaszath, BkmodeH ju PLC wnM BBIKIIOYEH, W YYHUTBIBATH JIOOYIO
JOTIOJHUTENBHY0 3a7epkKy. Hanpumep mexannsm B Jlob6asienun G.711 gobasisier o menbield mepe 3,75
MC QITOPUTMHUYECKON 3aJep>KKM M BO3MOXKHO €lle 3aBHCUT oT peanm3auuu. I1oT PLC moxer ObITh
HCTIONB30BaH ¢ APYTHMH KoJepamu (OPMBI CUTHAIOB, TaKuMH Kak (G.726.

Ha mpakTrke moSBHIIOCE MHOTO BHUIOB HecTaHmapTu3zoBaHHBIX PLC, B wactHOcTH mns komepoB G.711 m
IPYTHUX KOJIEpOB ()OPMBI CUTHAJIOB. ECITH OHU HCIIONB3YIOTCS, TO CIEAYET ONPEAEIUTE allTOPUTM U 33/IEPIKKY
koHKpetHOTO PLC.

3ametum, uto PLC, koropoe mnpoM3BOIUT Jydlllee BIEUYaTICHHE Ha MOJb30BaTeleil, MOryT He
COOTBETCTBOBaTh MOTPEOHOCTSM JIETEKTOPOB HECYIIeW MOJEMOB TOHAIbHOW YacToThl. Ecim umeercs
KJIACCU(UKATOP CUTHAIOB Ui (PAKCHMUIBHBIX MOJICMOB HJIM MOJIEMOB JUIS TIEpeAaydl JaHHBIX TOHAIbHOU
YacTOTHI M JUIsl YIIyYIICHHs UX paOOThI B TAKETHBIX CETAX BhIOpaH ocoObiii PLC, TO criemyeT onpenenuTh THIT
PLC u meton knaccudukaiyu CurHaa.
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8 OO0mue padoyue XapaKTepUCTUKH

8.1 Oo0mas 3ajep:kKa (BKJIIOYAIOIIAS UCTOYHUK, CETh U MOJIy4aTes)

Brimonnsist ananus Oydepa ans criaxuBaHus (a30BOTO JAPOXKAaHUS M APYTHUX COCTABHBIX J3JIEMEHTOB
TEpMUHAJA TOJydaTess, KaKk omucaHo B M. 7.2.1 M MOKa3aHO Ha PHUCYHKE 5, MOXXHO OOBEAMHUTH HX C
3aJep)KKOH B TEPMHHAJIE MCTOYHHKA M B CETH(5X), YTOOBI OMpEAETHTH OOIIYIO 3aJEPKKy B CHUCTEME.
[MpuemiieMbIMi  SBISIIOTCA ~ ClEAyIOIME (QOPMYIbI, a WX MPUMEHEHHE ONpEAeNIeTcsl KOHKPETHOH
CTaTUCTUKOM 3aJE€PKKH, JOCTYIIHOM NpU pacuerax.

[Ipu HanMuuM cpesHuX 3a1epKeK I BCeX COCTABHBIX YacTeil:

Oo6mas_ Cpennss_3anepkka = cpenHssa(3ajepkka B HCTOYHHKE) + cpeAHssi(3aiepkka B ceTH) +
cpenHsisi(3aiepiKKa_y MoTydaTess)

Kak sicHO Toka3aHO Ha pUCYHKE 5, MUHHMAJbHBIC 3aJIePKKH B TEPMUHAJIC ICTOYHUKA M B CETH MOTYT OBITh
00bEJMHEHBl C MAaKCUMAaIBHOW 33JIePIKKOM B TEPMHHAIIE MOJTydaTessi, YTOOBI TOIYYUTh OLEHKY, UCIIONB3YsI
KOHCTaHTBI:

O6mas 3azmepkka (KOHCTaHTa) = MHUH(3aJepKKa B HCTOYHHMKE) + MUH(3alepKKa B ceTH) +
Makc(3aepiKKa Yy MoTydaTenis)

[Ipu HemocpencTBeHHOM W3MepeHHH OOIIas 3aJep’KKa MpeAcTaBisieT co0ol MHTEpBaj, HAYalI0 KOTOPOTO
ONPEIENSIETCS] BpEMEHEM, KOTJJa CUTHAJI BXOJUT B 3TAJOHHYIO TOUKY PTa, U 3aKaHYMBAECTCSI BPEMEHEM, KOTJa
COOTBETCTBYIOIIHI CUTHAJ MOCTYIAET B TAJIOHHYIO TOUKY yXa (MM SKBHBAJIEHTHBIE 3TATOHHBIE TOUKH).

OnuH U3 METOOB NPSIMOTO MU3MEPEHUsI 00IIeH 3aIepKKU JOKyMEHTabHO 3adukcupoBan B [Ipunoxennn B
K [B-11].

Heckoiibko npuMepoB pacueTa o0liel cpennel 3anepkku npeacrasicHo B Jlooasnenuu I11/Y.1541. B atux
pUMepax MCIOJIB3YIOTCS Pa3JIMYHbe KOH(UTYpallMd CETH W 3TaJOHHBIE TEPMHUHAIBI C HECKOJIbKUMHU
pa3MepaMu IMakeToB, OydepaMu Ui CriIaKHUBaHMs (ha30BOrO JIPOXKAHUS U BHJIOB MACKHUPOBAHUS IOTEPh
naketoB. B /lo6asnenun X/Y.1541 npousBoaurcs pacuer 3HaueHuit R mius E-mMozpenu i kaxkioro U3 3Tux
ciyuaeB [G.107].

Enunauie: namepenus o0mmeit 3a1ep>KKi — CEKYH/IBL.

8.2 3agep:kka B OKOHEYHOIi cucTeMe

B nmanHOM paznene ompexpenseTcs mapaMmerp 3alepKKM B OKOHEYHON CHCTeMe, KOTOPBIM MCHOJIb3yeTcs B
otuetax RTCP-XR [RFC 3611].

3aziepKKa B OKOHEYHOM cHCTeMe OTpenersieTcs Kak CyMMa 3a/Iep>KKH HICTOUYHUKA U 3a/IeP’KKH MOIydaTens B
OKOHEUHOH cucTeme, cooOmiaroiiell 3HaueHHe, W BKIIOYaeT BHIOOPOYHYIO HAKOIUICHHYIO 33/IePiKKY,
3aJep)KKy KOIMPOBaHWUs, 3alepkKy B Oydepe mms crmaxuBaHus (Ha3oBOTO JPOKAHHSA, 3aICPIKKY
JEKOIMPOBAHUS U 3a/Iep’KKY BOCIIpon3BeieH!s. [laHHOe 3HaueHHEe MOKHO OLIEHUTh UIH U3MEPHUTD.

Envuuibl u3mMepeHus 3a€p:KKM KOHEUHOW CUCTEMbI — CEKYH/IbI.

8.3 3anep:kKka Npu NPOXOKAEHUH CUTHAJIA B 002 KOHIA

B naHHOM MyHKTE ONpenessieTCs mapaMmerp 3aJCpKKU IPU MPOXO0XKICHUU CUTHANIa B 00a KOHIIA, KOTOPBIN
ucrnonbdyercsa B otaerax RTCP-XR [RFC 3611].

Bpems mpoxokieHusi curHajia B 00a KOHIIA ONpeneNseTcss Kak BpeMs, HEOOXOAUMOe JUIS MPOXOXKICHHUS
nakera u3 uHTepdeiica RTP ucrounnka B unrepgeiic RTP momyuarenst u Bo3Bpaiienusi B uatepdeiic RTP
ucroynuka. CoolImaercst camoe NOoClIeIHEe PACCUUTAHHOE BPEMSI.

Enunulel n3MepeHus 3a/IepyKKU IIPH MIPOXOXKISHUHN CUTHAJIAa B 00a KOHIAa — CEKYH/IBL.
8.4 HepaBHoMepHOCTH BpeMeHHOM IKAJIbI MOC/IE CrIaKUBaHUsI (Pa30BOro ApoKaHus U B
norokxke PLC

HepaBHOMEpHOCTh BPEMEHHO# MIKaJdbl OMNPEIeseTCs Kak BHE3alHOC H3MCHEHHE OOLIeH 3alepiKKu,
U3MEPEHHOM OT 3TaJIOHHOHM TOYKM pTa /0 ITAJOHHOW TOYKH yxa. DTOT Mapamerp MOKa3bIBaeT, KaK 4acTo
IPOUCXOAT OSTAJIOHHBIC CABUTH BPEMEHHOTO OTCYUETa IOJIb30BATElNisl, BbI3BAHHBIC CETEBBIM TPAKTOM,
Oydepom ams criaxuBaHus (HazoBOro IpoXKaHMs WK 000UMH (aKTopaMu.

Enunuiel n3amMepeHns HepaBHOMEPHOCTEN BPEMEHHOM HIKAJIbI — CEKYH/IbI, @ TAK)KE YUCIIO COOBITHI.
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8.5 O0mue (kaap/maker) norepu (BKJIKOYAS CeTh U MOJy4aTeJIs)

JlaHHBII MapaMeTp MOXKET OBbITh BBIPAXKEH B €AMHHUIIAX [TAKETOB WK KaApPOB KoJepa. BaXkHO MOHUMATh CBSI3b
MEeXIy TOoTeped KaJapoB WIM ToTepei makeroB. Hampumep, korma nBa kaapa OOBENWHSIOTCS IS
00pa30BaHMs KaKIOTO TMaKeTa, MOTeps JO0Tro MakeTa O3HA4YaeT MaykKy M3 ABYX MOTEPSHHBIX KaapoB U
nexonep/PLC moJKeH MbITaThCs MPOM3BECTH BOCCTAHOBJICHUE MPH 00JIee CIOXKHBIX 0OCTOSTEILCTBAX, YeM
IPH MTOTEPE OAHOTO U30JIUPOBAHHOTO Kajpa.

8.5.1 Ko3dpuuneHnt o0mmx noreps (KaapoB/naKeToB)
KoaddurmenT obmmx moreps 3a OICHHBAEMBI HHTEPBAJ OMPEACIISETCS CICIYIONUM 00pa3oMm:

Koaduruent o0mux norepp =

1 (Total_pkt sent — Lost net — Lost_error_check — Discarded_de - jitter- buffer — Discarded_reordering)

Total pkt sent

Enuanna u3MepeHusl 3TOro mapaMeTpa — OTHOIICHHE IMOTEPSIHHBIX MaKeTOB (MM KaJpoB) K oOmieMmy
KOJIMYECTBY MAKETOB (W KaJIPOB).

8.5.2 Mogaeanb o01uX MOTePh (KAAPOB/MAKETOB)

Juis omeHKW BIUSHUS TIOTEpPh W OTOpackiBaHWid B mpwioxeHusx VolP, monesHo paccmarpuBath
pacmupeierieHie dTHX YXyANIEHUH BO BpeMEeHH. THIMYHBIE TTOAXO0MBI BKIIOYAIOT MOACHb | ninbepra-3mmoTa
¥ aHaJIOTWYHBIC MOJENH, OCHOBaHHBICE Ha mojenu Mapkoa. B RFC 3611 ommceiBaeTcs HCHOIB30BaHUE
Monenu ['mnbepra-OmmmoTa Ui ONMMCAHUS paclpeieieHns MOTeph MAaKeTOB W OTOpachIBaHWN W JaeTcs
MpUMEP MApPKOBCKOW MOJENH C HYETHIPhMS COCTOSHHSIMH JIJISl  OMPENCIICHHsS JTHUX IlapaMeTpoB. B
IIpunoxenuun B mpoBOOWTCS oOmMHMCAaHHWE 3TUX MOJEIEH W MaeTcs MpUMEp TUIIUYHOTO paclpenesieHus
MOTeph/0TOpaChIBAHNUSA TAKETOB. TWNMUYHBIMH BBIXOJHBIMH TapaMeTpaMH SIBISIOTCS CpPEIHsS JUIHHA
WHTEPBAJIOB W TUIOTHOCTH TIOTEPH/OTOpAChIBAaHWHN, a TaKXKe CpedHsIs IJIMHA I1aYKH ¥ INIOTHOCTH
MOTEPb/0TOPACHIBAHHH.

8.5.3 Iloacuer coObITHII MOJTHBIX 00LIMX MOCTAEI0BATEIBHBIX OTEPD (KAAPOB/MAKETOB)

[locne paccMoTpeHUs] MOTOKa MAKETOB, MEPEeNaHHBIX COIVIAaCHO [9], U COBOKYNHOCTH IOCIEIOBATEIBHBIX
[IAaKEeTOB, OOO3HAYEHHBIX KaK IIOTEPSIHHbIE WM OTOPOILEHHBIE COIJACHO BCEM COOTBETCTBYIOIIUM
KpUTEpHsM NOTeph/0TOpachiBaHMsl B mNapamerpe KoddduiuueHta oOIMX HOTEph, Jajiee AJIMHA JaHHOTO
COOBITHA IOJDKHA OIPENeNsIThCs KaK KOJMYECTBO MAKEeTOB, IOTEPSIHHBIX B IIOCIIEAOBATENILHOCTH. DTy AJIMHY
CJIeyeT ONpeNeliTh OTISIBHO /IS KaKI0Iro COOBITUS B €MHUIAX IIaKeTOB. B kauecTBe pesynbraTa ciemayer
TaKKe MPEICTABUTh IMOJCYET pazMepa KaXaoro coObiTuA. [Ipu BBIMOJHEHWH NAHHOTO M3MEPEHUS MOTYT
OBITH UCIIOJIB30BaHBI [IOCIIE0BATENbHBIE HOMEPA, COAEPIKAILUECS B 3aT0JIOBKaX MAaKETOB.

8.5.4 TpyanocTu ¥ OIIMOKYM NPU BHIYUCJICHUH O0LIHMX MApaMeTPOB

CornacHO OIHOMY W3 YIIPOIICHHBIX MTOAXOO0B JJISl OTPEAeTIeHNs O0IIel CKBO3HOM 3aJIepKKH CIEIyeT B3SATh
CPEIHIOI0 3aJep KKy Ipu mepenade [P-nakera u o0ObeAMHUTH €€ C MOCTOSIHHBIMU BEJIMUMHAMU IJISI APYTHX
AJIEMEHTOB TpakTa poT—yxo. Ilpu BHIMONHEHWU 3TOM MpoUeayphl MOTYT MPOU30UTH OIMUOKH BCIEACTBHE
MIEPEeMEHHBIX 3aJlep’)KeK B HEKOTOPBIX COCTaBHBIX JJIEMEHTAaX TepMHHana (Hampumep, B Oydepe s
CrIIaKUBaHUs (Pa30BOro APOKAHMUS), WM TIOTOMY, YTO HTHOPUPYIOTCSI SIIEMEHTHI € IIEPEMEHHOH 3aIepKKOH.

Jlpyroif MOTEHIMAIBHOW TPYJHOCTBIO OBUIO OBl HCIONB30BaHHE KOIPPHUIMECHTa IOTEPh IAKETOB,
U3MEPEHHOTO KOHTPOJIbHBIM MPUEMHHKOM, KOTOPBIH MpeaycMaTpuBaeT AOMYCK, HAampUMep 3 CeKYHHBI, 0
OOBSIBIICHUSI IOTEPU TAaKeTa, TAKUM 00pa3oM HelooleHHBas KOd(pHUUKEHT moTepb. Tunuunslii Oydep ams
criaxuBaHus (azoBoro ApokaHHs Ja Obl MEHBIIMH JOIYCK NPH OONBIINX 3a/ep)KKaX, IMPEBBINIAIOMINX
HOopMy. K TOMy ke, 3HaHME KOJMYECTBEHHBIX JAHHBIX O Oydepe asi criaxkuBaHus (a30BOTO JIPOKAHUS
UTpaeT CYLIECTBEHHYIO POJIb B OTOOpasKEHUH PadOUYMX XapaKTePUCTUK U NOTeps |P-nakeToB Ha mpUKIagHOM
YPOBHE.
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Ipuiioxenune A

JTaJIOHHbIE TOYKH U padoune XapaKTePUCTUKH, XapaKTepHbIe s muio3a VolP

A.l BBenenue

[nro3er VolP BBomsiTcss B JeWCTBHE, KaK TMPaBWIIO, Ui OOECIEUEHHS MEXCOSAMHEHUs CceTed C
KOMMYTaIliel MaKkeTOB M ¢ KOMMYyTAIeH KaHAJIOB, W IS HUX TPEOYIOTCS HOBBIC ATAIOHHBIC TOYKH IS
OTIPEICIICHMSI 3aICPKKH M JPYTUX MapaMeTPOBhl. B MTaHHOM MPUIIOKEHUU OMPEACISIOTCS XapaKTePHBIE IS
[UTI030B TAIOHHBIE TOYKH U TTAPaMETPHI.

A2 OnpeneieHust
B HACTOALIEM NPUIIOKCHUU OIIPEACTIAIOTCA CIICAYIOINUE TCPMUHBI:

A.2.1 BXomHasi ITAJIOHHAsl TOYKA MaKeTa: V3mepurenbHas Touka B (PM3UUECKOU Cpelle, COSTUHSIIONIEH
ceTh [P co mmmro3oMm, KoTOpas mepecekaercs, Koraa makeTs! [P mokumaror ceth [P n momagaror B nuto3. OTa
M3MEPUTETHHAS TOUKA HaXOIUTCS KaK MOXKHO OJIMKe K TepMUHATY.

A.2.2 BBIXOAHAS JTAJOHHAsI TO4YKAa makKera: l3MepurenpHas Touka B (U3HUYECKOH cpene,
coeAMHsAONIeH 103 ¢ ceThio [P, KoTopas nepecekaercs, korja nakersl [P mokuaaoT NUII03 U MONaJaoT B
cetb [P. OTa n3aMepuTenbHAs TOUKA HAXOUTCS KaK MOXKHO OJIMKE K IILTIO3Y.

A.2.3 BxomHas 3TajoHHas Touka BPK: M3mepurenbHas Touka B (pu3muecKoil cpenie, COCTUHSIONMICH
CETh C BPEMEHHBIM paslejeHHeM KaHaJoB co muro3oM VoIP. CurHamel, KOTOpBIe MEpecekaroT 3Ty TOUKY,
MaKeTUPYIOTCS U MOMAIat0T B ceTh IP. DTa nu3MepurenbHas TOUKa HaXOAUTCS KaK MOYKHO OJIMXKE K IUTI03Y.

A.2.4 BpIxogHas 3TanonHas Touka BPK: M3meputenshas Touka B (pusmueckoit cpene, coequHsIONIeH
IUTI03 C CEThI0 C BPEMEHHBIM pa3felicHneM KaHaioB. CHTHaJIBI, KOTOPBIE IEPECEeKaloT 3Ty TOYKY,
MEPEIAOTCS B OKOHEUHBINM TEPMUHAN. JTa U3MEPUTEIIbHAS TOYKA HAXOIUTCS KaK MOYKHO OJIMXKE K LIUTI03Y.

A3 ITapameTps! L1032 HCTOYHUKA

B JaHHOM IIYHKTC IIPUBOOATCSA HCO6XOZ[I/IMI>IC nmapaMeTpbl IMAKETOB B IJIFO3€ HCTOYHHKA, KOTOPBIC
OKa3bIBAlOT HCHIOCPCACTBCHHOC BJIMAHUC Ha BOCIPUHHUMACMOC KauCCTBO pPCUYU U HpI/IJ'IODKCHI/Iﬁ B II0JIOCE
TOHAIBHEIX YacToT. Ha PI/IcyHKG A.l TmOKa3aHBl IIOJIOKECHUS HU3MCPUTCIIBHBIX TOYCK MW CHCTEMHBIX
KOMITIOHCHTOB.

DTamoHHas TOUKA pra

Muikp. u

TEePMHUHAT
Konuporanu
AL | Kommpo S N KananbHoe ) BPK L

K ) HCTOYHHKA KOAIPOBaHUE AN
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o BPK aHAIIbHOE
- W ---» Ilaketuposanne
Bxoanas »ranonnas Touka BPK | DMUX koAMpOBatie
Hmxuane ®usuueckuii
..... > N P > i
RTP/UDP Ip YPOBHM uHTEpdeEiic

—» Konebanus
BrixogHas dTalloHHAsA TOUKA IIaKeTa

-=-=--% HenpepbiBHble LUYPOBbIE CUTHABI

G.1020(06)_FA.1

» ACHHXPOHHbBIE MAKETHI

Pucynok A.1/G.1020 — Biok-cxemMa 1111032 HCTOYHUKA U 3TAJIOHHbIE TOYKHU
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Cremyer OTMETHTB, YTO HEKOTOpPbIE IITIO3bI OyIy BKJIIOYATh KOAUPYIOLINE YCTPOMCTBA, 00ECIeUNBAIOIINE
CKaThe MO CKOPOCTH Iepefayr, TOrna Kak JApyrue OyAyT MpocTo makeThupoBath koiebanus MKM nmubo
obecrieynBaTh APYryro 0oOpabOTKYy CHTHAJIOB TOHAIBHBIX YacTOT, TaKMX KaK JIEMOMYJISIHS/TIOBTOpHAS
MOZYJISAIHSA CHTHAJIOB ()aKCHMIJIBHOW CBSI3H.

BonbIIMHCTBO MapaMeTpoB TEPMHUHAIOB HCTOYHHKA, OINPENENEHHBIX B IyHKTE 5, OTHOCATCA K IIJIFO3aM
UCTOYHHUKA. J[7s1 HEKOTOpHIX MapaMeTpoB TpeOYIOTCS NpeAcTaBieHHble Hike B TabOmuue A.l 3aMeHbl
JTAJIOHHBIX TOYEK.

Taoauna A.1/G.1020 — 3aMeHa dTAJOHHLIX TOYEK HCTOYHHKA

TepMuHanm HCTOYHIKA 3aMeHa 3TaTOHHOH TOYKH IIITI03a HCTOYHHUKA
DTaJoHHas TOYKa pTa Bxonnas stanonnas Touka BPK
Ilepenatomias anekTpuyeckas Bxonnas stanonnas Touka BPK

OTaJIOHHas TOYKa

BeixomnHas aTamoHHAas TOYKa TEPMHUHATIA Brixoanas aTamoHHas TOYKa MakeTa

Huxe MNPpUBOAUTCA 0T06pa)K€HI/Ie napamMeTpa TCpMUHaJI UICTOYHHUKA — IJIIH03 UCTOYHHKA!

Tabmmua A.2/G.1020 — OTo0pakeHne mapaMeTpa HCTOYHHKA

[TapameTp TepMuHaNIa HCTOUHUKA [TapameTp nu1t03a HCTOUHHUKA

3anep)kka B TEpPMUHAIE HCTOYHUKA 3ageprkka B IUTI03€ HCTOYHHKA
Konebanwne 3a1epKKu B TEpMUHAIIE Konebanwne 3a1ep XK1 B IUTI03€ HCTOYHUKA
HCTOYHHKA

st Takyux mapaMeTpoB, Kak pazMep Mol NakeTHoW MH(popMaluy, Kakux-1u00 n3MEeHeHnH He TpeOyeTcsl.

A4 ITapameTpsl HLTI032 MOJTyYaTe st

B nmanHOM myHKTE NPHBOASATCS HEOOXOAWMBIE IMapamMeTphl IMAaKeTOB B IUIIO3€ MONydaTelns, KOTOphIe
OKa3bIBAIOT HEMOCPEICTBCHHOE BIIMSHHE HA BOCIPUHUMAEMOE KAue€CTBO PEUU U MPUIOKEHUM B MOJIOCE
TOHANBHBIX YacToT. Ha pucyHke A.2 TOKa3aHBl TOJOXKEHUS W3MEPHUTENBHBIX TOYEK M CHUCTEMHBIX
KOMITOHEHTOB.

JTaloHHAS TOUKA yxa

Tepmunai

U JMHAMUK
1
\
\\‘~_____________________________@{ _______ = 1m0z
\ BPK
>
e > ci}ggfsigm p| JlenaketupopaHue |-- -9 H:I;)OL'HEP - -] BPK - ’/

(ha30BOro Jpoxanusl

duznueckuii | Huxowe | | | | |
unTepdeiic 7 YPOBHN RTP/UDP

A 4
—
=0
A 4

G.1020(06)_FA.2

BxomHas 9TajqoHHAs TOUKA TTAKeTa

— Kosebanus
- ---9 Henpepbieabie U(POBBIE CUTHAIIBI

-------------- » ACHHXPOHHBIC MAKETbI

Pucynoxk A.2/G.1020 — biiok-cxeMa 111032 moJry4aTesisi 1 3TAJTOHHbIE TOYKH

Pex. MCI-T G.1020 (07/2006) 19



BonpmmHCTBO mapamMeTpoM TepMWHANIa TONyYaTessl, ONPEAeICHHBIX B IyHKTE 7, OTHOCATCA K IILTIO3aM
nosrydatelist. [{jiss HEeKOTOpBIX MapaMeTpoB TPEOYIOTCs MpelcTaBieHHbie B Tabmuie A.3 3aMEHBI STaJIOHHBIX
TOYEK.

Tabmua A.3/G.1020 — 3aMeHa 3TATOHHBIX TOYEK MOJTyqaTeIs

Tepmunan nomayvarens 3aMeHa STaTOHHOM TOYKH LUTI03a MOTyYyaTels
DTanoHHAs TOUKA yXa Brixoanas stanonHas Touka BPK

[Ipuemnast anexTpuyeckas dTaIOHHAS Brixognas stamonHas Touka BPK

TOYKa

BxopHast sTaoHHAs TOYKA TepMUHATIA BxojaHas sTajoHHAs TOYKA IMaKeTa

Humxe IIPUBOAUTCA OTO6pa)KCHI/Ie napamMeTpa TCpMUHAJI OJIyYaTe/Id — IUJIK03 IT0JIy4YaTeIId.

Tabmmnua A.4/G.1020 — OToOpakenne napamMeTpa noJy4artes

ITapameTp TepMHHaNa NoIydaTens [MTapameTp nutt03a MosTyyaTess

3anep)kKa B TEpMUHAIE MTOJTyqaTest 3anepkKa B IILTI03€ MOJTydaTest

Jig Takux mapaMeTpoB, KaKk MAaCKMPOBAaHHUE MOTEPh MAKETOB, KAKUX-TN00 M3MEHEHUH He TpeOyeTcs

A5 Oo6mas 3agepKKa

Korpa numo3 HaxomuTcst Ha MapuipyTe, 0003HAUEHHOM TOJILKO KOHEUHBIMU TOYKaMH, B OOUIYIO 3a/ICPKKY
JIOJDKHA OBITH BKJTIOUEHA JOTIOTHUTEIbHAS 3a7epkka B ceTd BPK Mex My sTaIOHHBIMH TOYKAMH PTa B yXa U
nuo3oM. OnieMenThl cetn BPK, kak mnpaBuiio, uMeroT (pUKCHUpOBaHHBIC 3aJCPIKKH, TaK YTO MX MOXHO
JN00aBUTh B 3a/ICPXKKY Ui KOMIIOHCHTOB MAKETHOW CeTH. ENWHUIBI U3MEpeHHUs OOIIeH 3aaepKKu —
CEKYHJIBI.

IIpuiaoxenue B

Pacnpez{eneﬂnﬂ mOoTEPhb NAKETOB U MOJIC/IH MOTEPh NAKETOB

B.1 BBenenue

B mpuHIMIie TOHATHO, YTO pacmpeneieHue moTeph makeToB B IP-ceTsax sBisercs npepeiBucThiM ("bursty"),
OJIHAKO MMEETCS MEHBIIIEC ONPE/CIICHHOCTH B OTHOIICHUH UCIOJIb30BaHUS KOHKPETHBIX MOJIENel oTeph, U
Ha TPAKTUKE, HEKOTOPOE OIIMOOYHOE IMOHMMAHUE psAfia OOIIEpacpOCTPAaHEHHBIX MOJENICH, HarpuMmep
monenu ['unbepra. B manHoM [IpunoskeHun ouepynBaroTCsl HEKOTOPbIE KITFOUEBbIE MOJENH MOTEPh TaKETOB,
JIaeTCs OTPEICICHHBIN aHaIN3 JaHHBIX O OTEPE MAKETOB U 00CYKIAOTCS CTENCHH "TIPUTOAHOCTH" MoIenen
Y JaHHBIX.

B.2 OO0mue Moe M IOTEPb NAKETOB

B.2.1 MHcropuueckue npeanocbLIKH

MHorue paHHuE PabOTHl 1O MOJICIMPOBAHUIO TOTEPh WIIM OMMOOK MpoBOIWIMCHL B 1960-x Tomax B
OTHOULICHUH pacIipeesieHnss OUTOBBIX OIIMOOK B TeJIe(OHHBIX KaHaax.

OmHMM W3 MCTONB3YyEeMBIM ITOAXO0J0B OBbLIIA MAapKOBCKAas MOJETh WM MOJETh C MHOXKECTBOM COCTOSIHHU.
Mogens ['unbepra [B-13] mwist onucanusi MOJEIU Mavek ONMIMOOK 3TOrO THIA TOSBUIACH IEPBOM, MO3IAHEE
oHa Obuta pactmpera DmmoTtoM [B-10] u [B-11] u Keiinom u Cumnconom [B-6]. bnank u Tpedron [B-3]
CO3/1aJTl MapKOBCKHE MOJETH 00Jiee BBICOKOTO COCTOSTHHS JIISI TIPEICTABICHHUS PACIIPEIEIICHNS OITHOO0K.

JpyruM moaxoaoM OBUIO OMNpPEICIICHUE CTAaTUCTHYECKOro pacrpeieiicHus uHTepBaioB. Mepti [B-16]
WCTIONB30BANI  THUIIEpOONMMYECKHe pacrpeaeneHns, a beprep u MangensOpor [B-2] npumenmmm
pacnpeneneaus [lapero k Momenn WHTEpBaIoB Mexmy ommuoOkamu. JIpronc n Kokc [B-15] manum, uro B
M3MEPEHHBIX Paclpe/ieieHUsIX OMMOOK MMeNach CUIbHAS TIOJOXKUTENbHAs KOPPEISIHs MEXKIY CMEKHBIMU
MHTEpPBaJIaMH.
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MopenupoBaHue noTepb MakeToB B [P-ceTsx, kaxkeTcs, TOIDKHO CIIeI0BAaTh CXOKUM KypCOM, XOTSI OCHOBHAS
MPUYHHA TTOTEPh (OOBIYHO, TIEPETPY3Ka) MOXKET ObITh OTJIIMYHA OT IPUYMH BOSHHKHOBEHHS OITUOOK B OUTax
(oOBIYHO, IIIyM B KaHase win (pa3oBoe IpoxkaHue).

B.2.2 Mopneas bepHyin niiu He3aBUCMMAas MOJeb

HauOonee mmpoko HCHONIB3yeMOHl MOAENBIO SIBISETCA IIPOCTOM KaHal C HE3aBUCHUMBIMM IIOTEPSIMHU, B
KOTOpPOM TaKeT TepsieTcss (WM MPOMCXOAAT OIIMOKH B OWTax) C BEpOSITHOCTBIO P,. Jlnsg HekoToporo
OOJIBIIIOTO KOJIMYECTBA MAaKeTOB — N, OXHJAaeMOe KOJIUYECTBO TIOTEPSIHHBIX MakeToB paBHO N X P,.
BeposTHOCTE OTEPh MOKET OBITH OLIEHEHA IMyTeM MOACYETa KOJMYECTBA MOTEPSHHBIX MAKETOB U ACICHUS
€ro Ha 0o011iee KOJIMYECTBO IIePEJaHHbIX I1aKETOB.

B.2.3 Mopenu I'mnbepra u 'mndepra-diiuora

HauGonee mupoko HW3BECTHBIMH MOJCISAMHU TAdeK SBJISAIOTCS Mojaeiab [ minbepra [B-13] u ee BapuaHr,
M3BECTHBIM Kak Mojenb [mnbepra-Ommota [B-10] u [B-11]. OGe OoHM SBASIOTCS MOJCISAMHU C JABYMS
COCTOSIHUSIMH, B KOTOPBIX TEPEX0] MEKTy "Xopommm" Wi cocTostHueM uHTepBaia 0 u "mmoxum" wiau
COCTOSIHAEM Ta4yeK | MPOUCXOAUT C BEPOSTHOCTAMHU Py; 1 P;; TIepexo/ia U3 COCTOSIHHSI B COCTOSTHUE:

i) modens [unbepma

a) Cocrosiaue 0 SBISETCS COCTOSHUEM C HYJIEBBIMHU ITOTEPSIMH/OIIUOKAMHU;

b) CocrosiHue 1 SBNSIETCS COCTOSHUEM C TIOTEPSMH (BEPOSTHOCTh HE3aBUCHMBIX TIOTEPH, P,).
i) modens I'unbepma-Idanuoma

a) CocrosHue (0 SBISETCS COCTOSHHUEM C HHU3KUMH TMOTEPSMH (BEPOSTHOCTh HE3aBHUCHMBIX
OTePh Py);

b) Cocrosinue 1 ABNsETCS COCTOSHUEM C MOTEPSAMH (BEPOSITHOCTH HE3aBUCHMBIX TOTEPH P,1).

3ayacTyro MoApa3syMeBaeTcs, 4YTO COCTOSIHUE C nomepsamu B Mojenu I'mnbepra cOOTBETCTBYET COCTOSHUIO
"moTepp", TO €CTh YTO BEPOSTHOCTH TIOTEPH ITAKETOB B COCTOSIHUM | paBHsieTcs 1, omHaKo 3TO HegepHo (ObLIO
Obl OoJiee MPaBHILHO OIUCHIBATH 3TO COCTOSHHE MapKOBCKOM MOIENBIO C ABYMSI COCTOSHHAMH). OTO
IIPUBOAUT K AaHAJIM3Y JaHHBIX O IOTEPSX IAKETOB B COCTaBE I1AaUY€K MCKIIOYMTEIBHO B EIMHUIAX
MOCJIEA0BATEbHBIX TOTEPh, IPU KOTOPBIX YITyCKatoTCS dPPEKThl MPOJAOIKUTENBHBIX MIEPUOIOB C BBICOKOM
IUIOTHOCTBIO NOTEPb. DTH MPOAOJKUTENBHBIE HMEPHOIBI C BBICOKOW IIOTHOCTBIO NOTEPh MOIYT OKa3aTh
3HAYNUTEJIHOE BJIMSHUE Ha NIepeady pedr IOCPeACTBOM yciyr Ha Oase IP.

Paccmotpum, HanpuMmep, creayomiee:
Oo6paszern orepb 000001100101010110110000000000000000000

Ipu npasunvnom npumenenuu modenu I unbepma — onuna nayku 15, nromuocms nauxku 60%
Ipu nenpasunorom npumerenuu mooenu I unbepma — cpedusns onuna nauxu 1,5 naxema

B.2.4 MapkoBckue MoaeIu

MapkoBckas MOJeIh MPEACTaBIsIeT cO00KW OOOOIICHHYIO MOJEIh C MHOYKECTBOM COCTOSIHHM, B KOTOPBIX
MEPEKITIOYCHUE CHCTEMBl U3 COCTOSHHSI i B COCTOSHHE ] TIPOHUCXOJUT C HEKOTOPOH BEPOSTHOCTHIO

niepexona p(i, j).

MapxoBcKast MOJIENb C IBYMSI COCTOSTHUSIMH UMEeT HEKOTOPOe IMPEUMYIIECTBO, 3aKIIFOYAIOIEeCs B TOM, YTO
OHa CIIOCOOHA OXBATHIBATh OYE€Hb KPATKOBPEMEHHBIE 3aBUCUMOCTH MEXKy TTOTEPSHHBIMH TTaKeTaMH, TO €CTh
nocnenoBatensHeie motepu [B-1], [B-4], [B-14] u [B-18]. B oOmem ciiydae OoHHM SIBIISIIOTCS O4YEHBb
KOPOTKUMH COOBITHSAMH (HampuMmep, UMHON 1-3 makera), HO cCiry4aitHple cOOM B paboTe JMHUH MOTYT
MPUBOJUTh B UTOTE K BEChbMa JIMHHBIM IIOCJIEIOBATEIBHOCTAM IIOTEPh UIMTEIHLHOCTHIO O JECSITKOB
cexkyHn [B-5].

ITocpemcTBOM coYeTaHWS MOJICIH C JBYMS COCTOSHUSMH C Mopaenbio [mmbepra-Oiamora BO3MOXKHO
OXBaTUTh KaK BEChbMa KPATKOBPEMEHHBIC COOBITHUS C IIOCIEAOBATCIILHBIMU IOTEPSIMH, Tak H OoJiee
MIPOJIOJKUATENBHBIE COOBITHS ¢ HU3KOU MJIOTHOCTHIO TTOTEPh.
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P, Iepuoo caedosanus nauek
UMIYTILCOE

Ilepuoo caedosanus nayz

G.1020(06) FB.1

Pucynok B.1/G.1020 — MapkoBckasi MoJeJIb ¢ 4 COCTOSTHUSIMHU

Hannas MapkoBckas Mozelb ¢ 4 coctosiHusiMu [B-7] u [B-12] npeacrasinsier nepuoasl cleAOBaHUs nayex, B
TE€UCHHE KOTOPBIX MMAKEThl MPUHUMAIOTCS B TEPSIOTCS B COOTBETCTBHH C TIEPBON MOECIBIO C 2 COCTOSTHUSIMHU,
U TEPUONBI nay3, BO BPEMs KOTOPBHIX IMAKEThl MPUHUMAIOTCS U TEPSIFOTCS B COOTBETCTBUU CO BTOPOU
MOJIEJIBIO C 2 COCTOSIHUSIMU. JIaHHBIE COCTOSIHUS UMEIOT CIIeIYIOIINEe OTIPEICICHHUS:

a) CoctosiHue 1 — makeT NpuHSAT YCIHEIIHO;

b) CocrosHUE 2 — MAKET MPUHAT B MpeAeiaX MadyKu HMITYJIbCOB;
c) CocrosiHue 3 — IakeT NOTEePsH B peAesax MaykKy UMITYJIbCOB;
d) CocTosiHue 4 — OT/IENbHBIN MaKeT MOTEPSIH B MPEeNax May3bl.

Hanpumep, ncrnonbs3yst HXeIpUBEACHHBINA 00pa3zen;:
Obpasen norepp 000001100101010110110000000000000000000000001000000000
CocrosiHue 111113322323232332331 1111111111111 11111111114111111111

OOUIeIPUHATHIM ~ SIBIISICTCSA  ONpEZCICHUE IMay3bl B OTHOIICHUHM HEKOTOPOTO KPUTEPHs, HampuMep
kodduimenta moTepb, KOTOPBHIA HWXKE HEKOTOPOro Ipejelia WIM  HEKOTOPOrO  KOJIWYecTBa
MIOCJICIOBATEIIbHO TIPUHATBHIX IAKETOB. YJOOHBIM SIBJISETCS OINPEACICHHUE, COIIACHO KOTOPOMY Ilauka
HMITYJIbCOB JIOJDKHA OBITH CAMOW JJTMHHOM MOCIIEeI0BATEILHOCTHIO, HAUMHAIOMICHCS U 3aKaHYUBAKOLICHCS C
MOTEpU, B TEYEHHE KOTOPOW KOJIMYECTBO TIIOCIEIOBATEILHO TPUHSITHIX MAKETOB MEHbIE HEKOTOPOH
BenU4HHbI G,,;, (Mpuemiemas BenuduHa G, Ul UCIOJIB30BAHUS C yCIyraMu nepemadd peuu mo IP-cetu
Obuta OBl paBHa 16, TOrJa Kak JJis UCIOJIB30BaHMS C BHICOYCIyraMH MpeANoYTHTENbHEe Oblia Obl Ooliee
BBICOKAsI BEIMYWHA, HanpuMmep 64 wim 128). DTu omnpeneneHus MPUBOIATCS HIDKE B Ooiee oQHUITHAIBHON

hopme.
B.2.5 IlapameTpsl nayeKk HMIYJIbCOB

B naHHOM nyHKTE ONpenesioTCs MapaMeTphl ayeK UMITYJIbCOB, Ucnoib3yeMblie B otueTax RTCP-XR [RFC
3611].

B.2.5.1 Iapametp Gin

YcranoBka napameTpa Gmin obecreynBaeT JAaHHBIC O KOJIMYCCTBC IMOCICAO0BATCIIBHO MOJYUYCHHBIX IMAKETOB,
KOTOpPBIC PA3JINYAOTCA B 3aBUCUMOCTHU OT TOI'O, MEPEAACTCA JIM IIOTOK HaYKaMH WM MCXKAY IIadKaMu
HUMECTCH I1ay3a. EI[I/IHI/ILII)I HU3MEPEHUS — ITAKCTHI.

B.2.5.2 ITauka umMnyJbcoB

[Nauka wWMITYIBCOB TPEACTABISET COOOH CaMyl JUIMHHYKO IIOCIICOBAaTEIBHOCTh IaKeTOB, KOTOpas
Ha4YMHAETCS W 3aBepIIaeTcs MOoTepel, KOoraa JUIMHA ITOCIEAOBATEIIbHOCTH IOCIEA0BATENEHO TOTYYSHHBIX
MMaKeTOB MEHbIIEe G ;. EMUHUIIEI H3MEpEHHST — TTAaKETHI.
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B.2.5.3 Ilaysza

[May3a mpezacraBusger coOoil caMyro UIMHHYIO TOCIEIOBAaTEILHOCTh IAKETOB, KOTOpas HAYMHACTCS W
3aBepIIaercss MoTepeld MO0 HavajJoM WM 3aBEpIICHHWEM TIpHeMa, KOTJa IJINHA MOCIeI0BATeILHOCTH
MTOCIIEIOBATENFHO MTOTyIeHHBIX TAKETOB O0ubIle Wi paBHa G,,;,. EMUHAUIBI H3MEepeHus — TaKeTHI.

B.2.5.4 IlaoTHOCTHL MAYKH

[TnotHOCTH Mayku — 3TO ApoOHas 4acTh HakeToB jJaHHBIX RTP, xoropeie ObumM JIMOO MOTEpSHBI, JIMOO
OTOpPOIIEHHl B TMEPHOABI MEpellayd Tadek CO BPEMEHHM Hadaia IpueMa. JTa BeIMYMHA BHIPAXKAETCS Kak
YCTaHOBJIEHHBI HOMEP TOYKH C 3aIlITOW B JBOMYHOM HYHCIE B JeBOW oOmacTu mois. OHa pacCUnTHIBAETCS
myTeM JejeHus OOIIEero KOJIMYECTBA MOTEPSHHBIX WM OTOPOIICHHBIX IAaKETOB (32 HCKJIIOYEHUEM
OTOPOIICHHBIX IyONHPYIONMX ITaKETOB) B IMEPHOABI TEepeadd MakeTOB Ha oO0Iee KOJMYECTBO TaKETOB,
OKMIAEeMbIX B TEUEHHE TaKUX MEPHOJIOB, U YMHOXKEHUS Ha 256 TIOIYYEHHOTO pe3ysbTaTa JIeNeHus, P 3TOM
MaKCUMaJIbHOE 3HaueHWe orpaHuuyuBaetcs 255 (4ToObl M30ekKaTh MEPENOTHEHHS) W OepeTcs Lienas 4acTh
yucna. EnuHua M3MepeHnss — OTHOIIICHUE TIOTEPSIHHBIX M OTOPOIIEHHBIX TAKETOB K OOIIEMY KOJIHYECTBY
[1aKETOB.

B.2.5.5 IlnoTHOCTH Nay3bl

[MnoTHOCTH May3bl — 3TO JpoOHAas yacTh makeToB AaHHbIX RTP, xotopeie ObumM JINOO MOTEPSHBI, JIMOO
OTOPOIIEHHl B Tay3ax MeXIy MadykaMd CO BpPEMEHH Hadaja MpueMa. JTa BEIUYMHA BEIPAXKAeTCs Kak
YCTaHOBJIEHHBI HOMEP TOYKH C 3aIlITOW B JBOMYHOM HYHCIE B JeBOW oOmacTu mois. OHa paccUnTHIBAETCS
MyTeM JeJieHWsl OOIIero KOJMYECTBA TIOTEPSHHBIX WM OTOPOIICHHBIX IAKETOB (32 HCKIIOYCHHUEM
OTOPOINICHHBIX IyOMUPYIOMIUX MMAaKeTOB) B MIEPUOMBI May3 Ha oO0lee KOJIMYECTBO MAKETOB, OXKHIAEMBIX B
TE€YeHWE TaKUX NEepUONOB, W YMHOXEHHS Ha 256 TMONy4eHHOro pe3yiabTaTa JIeleHus, MPH STOM
MaKCUMaJIbHOE 3HaueHWe OorpaHuuyuBactcs 255 (4ToObl M30ekaTh MEPENOTHEHHS) W OepeTcs Lienas 4acTh
yyucna. EnuHUIa M3MEpeHns — OTHOIIICHUE TIOTEPSIHHBIX M OTOPOIIEHHBIX MAKETOB K OOIIEMY KOJIHYECTBY
MIaKeTOB.

B.2.5.6 IIpoao/KUTEJbHOCTH NAYKH UMITLYJIHCOB

[IponomKUTEeILHOCT MAUYKU UMITYJIBCOB — 3TO BRIPAKECHHOE B MUJIIMCEKYHIaX CpeHEE 3HAUCHUE MTEPUOIOB
repelavyn Madek MMITYJIBCOB, MMEBIIMX MECTO C Hadana npuema. [IpomomKuTenbHOCTh KaXIoro Meproa
PACCUMTHIBAETCS HA OCHOBE IAKETOB, 0003HAYAIOIINX HAYal0 M OKOHUYaHWE 3TOoro mepmoma. OHa paBHA
BPEMEHHON METKE KOHEYHOTO MAaKeTa, IUIIOC MPOJIOJLKUTEIHHOCTh KOHEUHOTO MMAaKeTa, MUHYC BpEeMEHHas
MeTKa HavaimpHOro makera. Ecmu He wumeercs Qaxtnueckux BemmunH, JJOJDKHBI wucnomnp3oBatbes
OIICHOYHBIC BEJIMYMHBEI. B ciyuae OTCYTCTBHS MEpPHOIOB TMepeAadyd IadeK HMITYJIbCOB, 3HAYCHUC
MIPOJIOIDKUTENBHOCTH TTavuki uMITyJibcoB JJOJDKHO ObiTh paBHO HY!IIIO.

B.2.5.7 IIpoao/zKMTeIbHOCTh May3bl

[IponomxuTenbHOCTh May3bl — 3TO BBIPAXKEHHOE B MWJUIMCEKYHJIAX CpEOHEE 3HAUYCHHE MEPUOAOB May3,
UMEBIINX MECTO C Hauana npuema. [IpogomKuTeNnbHOCTh KaKJOTO MEpPHOoJa PacCUMUTHIBAETCS HAa OCHOBE
nakera, 0003HAUYaIOIEro OKOHYAHWE MPEAbIAYIICH MauyKd HMITYJIbCOB, M IAaKeTa, O3HAuYalollero Hadaio
cnenyromei nauku. OHa paBHAa BPEMEHHOM METKE MOCIEAYIOIIErO MaKeTa Mayek, MUHYC BPEMEHHAs METKa
MPEBIIYIIEro MakeTa Mayek, IUIF0C MPOJODKUTENBHOCTh MPEIBbIIyIIero nakera nadek. Eciau He nmeercs
(axktnueckux BenuunH, JJOJDKHDBI ucmonk30BaThCs OIIEHOYHBIC BEIMYHMHEL. B ciydae, ecinu maysza uMeeT
MECTO B Hauaje NpHUeMa, CyMMa BPEMEHHBIX METOK MPEAbIAYLIECro MaKeTa MayeKk U MPOJOJIKUTEIbHOCTU
NpEeABIAYIIEro MMAaKeTa MayeK 3aMEHsIETCsl BpEMEHEM Hadana npueMa. B ciyuae, eciu naysa UMEET MECTO B
KOHIIE IIpUeMa, BpEMEHHasl METKa MOCIIEAYIOLIEro MakeTa nauek 3aMeHsIeTCs BpeMEHEM OKOHYAHHUs MpUeEMa.
B ciywae oTcyTcTBHS MepHOIOB Tay3bl, 3HadeHHWe NpoxoinkutenbHocTH mnay3el JJOJDKHO Obith paBHO
HYJIIO.

B.3 IlpumepHasi Tpacca MPOXOKIAEHUS MAKeTa

Hwmxe nmokasansl aBa rpaduika, KOTOpble OBUTH MOTyYeHBI IyTeM aHajr3a IpuMepHol Tpaccel [P-nakera. Ha
nepBoM rpaduke rokasaHa JuarpaMma paccesiHus Beca UMITYJIbCOB B MAUKE B 3aBUCHUMOCTH OT JIJIMHBI TTAYKU
(monens T'mnGeprta). [runa nauku NPEACTaBISET COOON pacCTOSHUE B IaKeTaX MEXIy IEpPBBIM U
MTOCJICTHAM, TIOTEPSHHBIMH TIAKeTaMHU B TAadKe, a 8eC NAuku TIPEIACTABISIET COOOW KOJIMYECTBO IAKETOB,
MIOTEPSHHBIX B Mayke. MOKHO SICHO BHJIETh, YTO BCTPEUAIOTCS MAYKH UMITYJIbCOB 10 100 makeToB JIMHOH, a
TUIIUYHAS IUIOTHOCTH NOTeph cocTanngeT 20-25%.
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Tpacca W3 — Pacniipesienenue norepsb
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Pucynok B.2/G.1020 — Tpacca W3 nnarpaMMbl paccesiHisl Beca MAaYKH B 3aBUCHMOCTH OT JJIHHBI

Na4YKH TOJBbKO IIPH NMOTEPHAX NMAKETOB

Ha BropoMm rpaduke mokazaHa nuarpamma paccesiHHs Beca Madykd B 3aBHCUMOCTH OT JJIMHBI MAYKd HPU
MoTepsAX M OTOpachlBAaHWM MAKETOB, Hpearojarasi, 4yro umeercs (uxcupoBanHelli Oydep 50 mc ans
criaxuBaHus (a30BOr0 JAPOXKAHUS. 3IECh IIOKA3aHO 3HAYMTENBHO OOJbIllee KOJIMYECTBO I1adeK,
YKa3bIBaIOIINX, 4TO (a30BOE JAPOKaHUE ObUIO 3HAYMTEIBHON MPoOaeMol Ha 3TOW Tpacce. [LIOTHOCTh mauku
npesbimaet 500 makeToB, a CPeAHA IUIOTHOCTh MAYEK COCTaBIsET MpuOnu3uTeabHo 30%.
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[B-2]

[B-3]
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Pucynox B.3/G.1020 — Tpacca W3 auarpaMmmbl paccesiHusl Beca AaYKH B 3aBUCUMOCTH
OT JJIMHBI MAYKHU NP MOTEPAX NAKETOB M 0TOPACHLIBAHUM NAKETOB
(0ydep 50 mc ans criaaxuBanus (pa3oBoro ApoKaHUA)
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IHpniaoxenue C

IIpumepHbIii 3MyaaTOpP afanTUBHOrO 0ydepa
JJIA CIJI2KUBAHUA (PA30BOI0 APOKAHUSA

C1 BBenenune

OtoT nmpumep smyssiTopa Oydepa s criaaxuBaHus (asoBOro IpoXkaHUs paboTaeT MyTEM OTCIICKHUBAHUS
KPAaTKOBPEMEHHON MHHHMAJIBHOM 3aJ€pPXKKH W HCIIOJIB30BAaHMS €€ IS ONpPEAEICHHS MECTOHAXO0XKICHHS
BPEMEHHOTO OKHa, pa3Mep KOTOpPOro OKBHBAJICHTCH pasMepy Oydepa misg crioaxwBaHus ¢(Ha3oBOTO
npokanus. dakTHueckoe BpeMs MOCTYIJICHUS MMaKeTa CPaBHUBAETCS C BPEMEHHBIM OKHOM, C TEM UYTOOBI
OTIpEeIeTNTh, OYJIET JIH MaKeT OTOPOIIIEH WK pa3MelieH B Oydepe.

Brixomom u3 aToro smynsaTopa Oydepa mus CcriaxuBaHus (PA30BOTO IPOKAHUS SBIAETCS COOBITHE
MOTEPH/OTOPACHIBAHUS TIAKETOB, CBI3aHHOC C IMOJICYETOM KOJMYECTBA XOPOIIMX ITaKeTOB (TO €CTh HE
MOTEPSHHBIX WJIK OTOPOIICHHBIX ), KOTOPOE SBISETCSA BXOJOM B MOJICTh PacIpe/IeliCHUs TIOTePh MAKETOB.

AnTopuTM MYJIAIAN Oydepa sl CriaXuBaHus (Pa3oBOro APOKaHUS ONPEAEIIIeT N3MCHEHHS 3aEPKKH JIJIs
Kaxzporo mnpuOsBatomiero makera RTP, ocHoBaHHble Ha  BpemenHoil Metke RTP/HOMmepe
[IOCIIEAOBATENIBHOCTH U JIOKAJIBHOM CHHXpOCHUTHasIe. J[aHHBIM MOAXOJ NPEANOYTUTENICH A WU3MEPEHUs
M3MEHEHUH 3aIeP’)KKU MEXy TTAKETaMH, TIOCKOJIBKY OH:

i) 00pabaThIBaeT MOCTYIAIOIIUE HE 10 TIOPSIIKY MaKeThl, He TpeOys ux Oydepusanuu, 4To yMEeHbIIaeT
BBIYHCIIUTEIBHYIO CII0)KHOCT;

i) criocoObeH  OOHApYKWBaTh  CpellHE-IOJTOBPEMEHHBIE  W3MEHEHHWS  3aJIepKKW, BBI3BAHHEIC
neperpy3kaMu, I3MEHEHHSIMH MapIIpyTOB WIIA yX0/1a CHHXPOCUTHAJIOB.

C.2 Onpenesennst napaMeTpoB

C.2.1 ApantuBHblii 0ydep (111 criaaxkuBanus) ¢Ga3oBoro ApPoKaHusi

Jlornyeckoe ykazaHue (BBIp@XXKEHHOE B IBYXpa3psOHbIX 4YHCIaxX) Ha TO, sBisercs Ju Oydep ans
criaxuBaHusi (¢azoBoro Apokanus azantuBHeiM (11) wnn QukcupoBanHbIM/HeaganTuBHBIM (10) MmO
pasmepy. Habop 6uros (00) ykassiBaeT Ha To, uTo hopMma HeusBecTHa, a (01) — 3ape3epBupoBaHa.

C.2.2 Ckopoctb 0ydepa (175 criaxkuBanusi) pa3oBoro apo:kanus

CKopocTh HACTPOWKH Oydepa — 3TO MpUMEpPHOE BpeMsl, HEOOXOIUMOE JIJIsl TOTO, YTOOBI alanTUBHBIN Oydep
HACTPOWJICS K CTYIIEHYaTOMY HM3MEHEHHMIO BpPEeMEHH 3aflepiKkd, koneOmomemycs ot 30 mc go 100 mc.
Ckopocts R paccuntbiBaercs mo cienyrouieid popmyie: BpeMsi HacTpoiku = 2 * R * (mone3Hblil pa3mep
MaKeTa B MHJUTHCEKYH/aX ).

C.2.3 HomunaabHas 3ajep:kka Oydepa (14 cria:kuBaHus) ¢Ga3oBoro Apo:KaHus

OTO TeKyluii mapameTp HACTPOMKH BpeMEHH HaxoxaeHHs B Oydepe, mprMeEHSeMbli K MakeTy, KOTOPBIH
npuOBIBAaET TOYHO B CPOK, YTO O3HAYAET MPUOBITHE TaKeTa C TOYHO TAKOM e 3aJIepKKOU Nepefadn, 4To U y
JTAJIOHHOTO IIaKeTa, WCIOJIb3YEMOro AJsl BbIpaBHUBaHUS Oydepa s criaxuBaHuA (DAa30BOrO APOKAHUS
(mepBbIii MakeT B MPEACTABICHHOM HIDKE 3MynaTope). EAMHUIBI n3MepeHHs — MUJUTUCEKYH/IbI.

C.2.4 MaxkcumajabHasi 3a7ep:kka 0ydepa (s criaakuBanusi) ¢a3oBoro aAposkaHus

OTO mpUMeEHsAEeMOe K MaKeTy BpeMsl HaxOoXIeHusl B Oydepe, mpeacrasisionice coO0OH caMoe paHHEee BpeMs
NpUOBITHA MaKeTa, KOTOPhIH He OyJeT OTOpOIIeH, 4TO O3HayaeT MPUOBITHE IaKeTa C O4eHb HEOONIbLION
3aJiep)KKOH Tiepeiaun M0 CPaBHEHUIO C 3TAIOHHBIM MAKETOM, HO BCE JK€ ATOT MakKeT momajaaeTr B Oydep u
YCIELIHO BOCIIPOU3BOAUTCS. EAMHUIBI N3MEpEeHNs] — MAJUTUCEKYH/IBI.

C.2.5 AocoaroTHas MakCMMaJIbHas 3a/iep:kka Oydepa (s criaxkuBanus) ¢Ga3oBoro ApoKaHus

D10 camas OojbIlas BEIWYMHA 3aJCPKKH HaxXxoXAcHHs B Oydepe, KoTopas MOXKET IPUMEHATHCS K
MPUHATOMY MAKeTy NpU KOHTposie axanTtuBHOro Oydepa. [Ipu koHTpone dukcupoBanHoro Oydepa 3TOT
mapaMeTp paBeH MaKCUMaJbHOW 3alepXKKe, KoTopas ompejeieHa Bbime. OOBIMHO 3TO mapaMerp
KoH(Urypanuu. EQuHUIE H3MEpEeHUs] — MAJUTHCEKYHJIBL.

26 Pex. MCI-T G.1020 (07/2006)



C3 Imyasiuus 0ydepa 1A criakuBaHus (pazoBoro ApoKAHUS
OmynsTop Oydepa Ui criaKuBaHus (a3zoBoro ApoKaHUs padoTaeT clelyromuM 00pa3om:

llepsviii nocmynaowuti naxem RTP saensemcs nauanoHoti ONOpHOU MOYKOU C 6peMeHHOU MemKou R,
naxema RTP.

Yemanaenusaem — nomunan, — paeHulil  3a0€piicKe  NAKEMOS,  NPuObIBAOWUX — 6oepems.  (napamemp
KOHGuzypayuu,).

Yemanasnusaem maxcumym 3adepoicku, pasHulil KOIUYECMEY NEPUod08 Cle008aHUsl RAKEMO8 8 OAHHOM
pasmepe naxkema (napamemp Koughueypayuu).

Onpeoensiem okno onepexcenus = Maxcumym — Homunan.
Onpeoensiem okHo 3anazovieanus = Homuuan.

Hns kaocicoozo nakema RTP, cesizannoeo ¢ NOMoKOM, RPOXOOSUM Yepe3 KOHMPOAbHYI0 MOUKY:
Ceazvisaem n0kanbHy10 8pemenuyto memky L co epemenem nocmynnenus nakema RTP
Pacnosnaem epemennyio memxy R nakema RTP

Oyenusaem oocudaemoe epems nocmynienus nakema RTP na ocnose smanonnozo nakema RTP,
UCNONL3YA 6bIPANCEHUE Leoxpocied = Lyer + (R — Ry

Oyenusaem uzmenenus saoepicku nakema RTP kax D = L — Legpeciea
Ecnu D < oxno onepeoicenust, mo
ommeyaem OaHHbIN NAKEM KaK 0mopacvléaembiil,
yCmanasaueaem dSMailouHyio MouKy 8 ImMom naKem
Ecnu D > oxua 3anazovieanus, mo
ommeyaem OaHHbIN NAKEM KaK 0mopacvléaemvlii
Ecnu nakem oyonupyem yoice npunsmolil naxem, mo oH MOJI4A OMOPACbIBAemcst

CoxpaHﬂem CKOJlb3AUjee OKHO, pasHoe 32 nakemam, HazHadaemoe NnoC1e008amebHbIM HOMepOoMm,
OMMEUYEHHbIM NO YMOIHAHUIO KAK nomepﬂHan? — ommedaem nakemvl 6 IMom OKHE KAK npuHsimaule
uiu 0m6p0m€HHbl€

B KOHYe OKHAa — pacno3naem naxkemasl KaxK I’lomep}lHHble/OWI6p0M/l€HHbl€ uiu pasmeuiennvle

OKHO ONEepeIKCHHS/3aMa3/bIBAHUS MOXET OBbITh JUHAMUYECKU TMOJCTPOCHO, YTOOBI COOTBETCTBOBATH
TTOBEJICHUIO aJalTUBHOTO Oydepa s criaxuBaHus (pa3oBoro IpoKaHuUs,.

ANTOpUTM MOACTPOUKH:

Onpeoensiem nopoe Tl, pasuwviii Henpuemiemol HaumMenbliel Yacmome omopacvleanus (KOHQUeypupyemblii
napamemp)

Onpeodensiem nopoe T2, paeusiii nepuody meicoy HACMPOUKAMU 6 HUCXOOAWeM HANpasieHuu pasmepd
byghepa ona cenasicusanust paz06020 Opodcanus (6 naKemax, Konpueypupyemulii napamemp)

Coxpansiem mekyujee cpednee 3HaueHue omopacvléanuii uz-3a 3anazovieanus, Cl, ¢ xoagguyuenmom
Macwmabuposanust, S (00v1uno 15)

Cl =(CIx(S—1)+ D)/S, eoe D pasno 1, ecru nakem omépouien u 0, eciu nem
Tloooepoicusaem noocuem naxemos, NPUHAMbLX NOCIE NOCTIeOHe20 omopacvleanus us-3a 3anazovieanus C2

eciu Cl mpesocxooum nopoz Tl, a Oygep menvwie maxcumyma, mo ygenuuueaem pasmep Oypepa u
yemanaenusaem ucxoonoe snavernue Cl;

eciu C2 mpesocxooum nopoe 12, a Oygep 6orvwe munumyma, mo ymeHvuiaem o0vem Oygepa u
ycmaunasausaem ucxooroe 3uayerue C2.

MaxkcuManibHOE 3HAa4YeHHE BPEMEHHOTO OKHA MJIM MaKCUMalibHas JjiuHa Oydepa Juis criiaxkuBaHus (pa3oBoro
JPOKaHHS JIOJKHBI OBITh YCTAHOBJCHBI TAKMMH, YTOOBI JNAHHBIA 3MYIATOP HE MOT YBEJIHMYUTH pasMep
Oydepa 10 IKCTpEeMaTbHBIX 3HAYCHHH, KOTOPHIE OBLIN OBl HEBO3MOJKHEI Ha IMPAKTHKE.
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Jlonmosinenue I

Cmucoxk merpuk RTCP XR

B nacrosimiem pomnosnHeHuu npuBoautcs ortoOpakenue mMeTpuk RTCP-XR wu pasnuunbix Pexomenpanuii
MCD-T ¢ mompoOHBIM OIMMCAaHWEM MPHHATHIX MEp 1O BKIIOYEHHI0 3THX METPHK B OCHOBHOM TEKCT

Pexomennanuu.
CyuiecTByiomue
Metpuku RTCP XR CNPABOYHbIE JOKYMEHTbI Mepsbl
MCO-T

CKOpOCTh MOTEpH

Y.1540: IPLR yposens IP,
HEoOX0AMMO HOBOE
onpenenenue yposHs RTP,
PacCYMTaHHOIO TOJIBKO Ha
MIPUEMHHUKE.

B . 7.2.2 no6aBneHo onpeneneHue Ha
ocHoBe 11. 4.7.1/RFC 3611. meercs nse
aNbTepHATUBHBIE CTPYKTYPBI, BKIIOUCHHbIE B
JIpyTrue HEOOXOMMBIC OTPEICICHUS, TAKHE
KakK OonpeACJICHUEC NOTCPAHHBIX MTAKCTOB.

CkopocTh 0TOpachIBaHUS

Yomunaercs B 00men
notepe B G.1020, Ho
OIIpeJieJIeHUE He JaHo.

B . 7.2.2 no6aBneno onpeneneHue Ha
ocuoge 1. 4.7.1/RFC 3611.

IInoTHOCTH Mayek HUMITYJIbCOB

[InotHOCTH NAY3

HpOI[OH)I(I/ITCJILHOCTL mayck
HUMITYJIbCOB

IIpoaOIKUTENBHOCTD 1Ay 3bl

Gmin

DTa MOJIETb YXKE OlpeieieHa
B [Tpunoxenun B.

Onpenenenne MoieNu IOTEPb HA OCHOBE
Mmojenu ['mnbepra-Ommora.

Omnpenenenus B 1. B.2.5.

3aneprKKa Py MPOXOXKICHAH CUTHAJIA
B 00a KOHIIA

B3sats onpenenenus RFC 3550 u RFC 3611
(Heobxommma nopaboTka, 100aBUTH B 1I. 8.3)

3anepkKa B KOHEUHOM cucteme

Dra BelM4rHA PaBHICTCS
CyMMe 3aI€P’KKH B TEpMHUHAJE
WCTOYHUKA U 33JIEPIKKU B
TepMUHAJIE MOyYaTes 1Mo
G.1020.

Heob6xoanmo pa3zpaboTats TouHOE
onpenenenne (Ha ocHoBe onpenenenns RFC
3611, 1o6aBuTH B 1. 8.2).

YpoBeHb curnana

P.56, P.561

Yposens ryma

0.41, P.561

3aTyX21HI/Ie OTpaKEHUA OCTAaTOYHOI'O
oXa

G.122 nns 3atyxaHus dxa,
G.168 (SG 16) nna
OCTaTOYHOT'O yPOBHS 9Xa

CO}IeﬁCTBOBaTI) HCIIOJIb30BAHUIO 3THUX
CTaHAapTHBIX METOJ0B.

R-¢axrop

G.107

Heo0x0a1M0 KOHKpPETHOE 3HAUYEHHE 110
YMOJTYaHUIO

Bremanit R-daxrop

G.107

Heo0x0a1M0 KOHKpPETHOE 3HAYEHHE 110
YMOJTYaHUIO

MOS LQ P.862, P.563, P.564 B RTCP XR orcyrerByerT moje 610ka
coobrmraeMbrx MeTpuk VoIP ms
OTIpeIeNIeHNs] TOTO, KaKasi MOJIEINb
UCIIOJIb30BAIACh

MOS CQ P.562 (CCI), G.107 B RTCP XR otcytcTByeT mose 010Ka

coobmaeMbIx MeTpuK VoIP ms
OTMpEEICHUS TOT0, KaKasi MOJICITb
HCII0JIL30BAJIaCh

MackupoBka NoTepb MAKETOB

B myskre 7.4 G.1020 numeroTcs qJaHHBIE TIO ATOM METpPHUKE.

AnanTtuBHbIi Oydep da3oBoro
JOPOXKaHHS

ITynkT 7.2 oxBaThIBaeT OOJIBIIYIO YACTh MapaMeTpoB Oydepa hazoBoro

APOKaHUS.

CkopocTtb 0ydepa pazoBoro
JIPOKAHUS

HomunanbsHas 3aaepikka 0ydepa
(hazoBoro ApoKaHM

MakcumasbHas 3aepixka Oydepa
(hazoBoro apoxaHus

AOCOII0THAsE MAKCUMAaJILHAS
3anepxka 0ydepa dazoBoro
JIPOKAHUS

B Ipunoxennn C npuBoIUTCA MOJEINb
Oydepa ms criiaxxuBaHus (a3zoBoOro
JIpO’KaHus U JOOABIICHBI OTIPEICIICHNUS.
(Panee 310 6510 Jom. 1)
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