MeXAYyHaAapPOAOAHBLIN COKW3 3JI€EKTPOCBA3MU

BOIIPOC 6-2/1

3aknountensHbIv
oryer

MC3-D 1-a UCCAEAOBATEAbCKAAl KOMUCCUA 4-i UCCAEAOBATEALCKUM NMEPUOA (2006-2010 roapt)




NCCIEJOBATEJIBCKHUE KOMUCCHUHU MCI-D

B cootBerctBum ¢ Pesomronmeit 2 (oxa, 2006 r.) BKPD-06 coxpanmna aBe HCCleA0BaTEIbCKHE
KOMHCCHH W ompeenuia Bompockl s uccnenoBanust B HuX. Pabouwe mporenypsl, KOTOPbIE TOJKHBI
MIPUMEHSTRLCS. B 3TUX HCCIIEOBATEILCKIX KOMHUCCUSX, omucanbl B Pesomonuu 1 ([Joxa, 2006 r.), mpuHATOM
Ha BKP3-06. Ha mepmwoxm 2006-2010 rtomoB 1-ii WMccnmemoBarenbCKkoii KOMHCCHH OBLIO TOPYUYEHO
nccienoBanne aeBiaTH BorpocoB B chepe "CrTpaTerns W MOTUTHKA B 00JIACTH Pa3BUTHS SJEKTPOCBS3N'.
2-1 MccmenoBarenbCckoif KOMACCHN OBLIO TIOPYUYEHO HCCIIECIOBaHHE NEeBSITH BompocoB B cdepe "Pa3Butne
CITYK0 U ceTelt amekTpocBs3u u npuinoxenuit UKT u ynpaBnenne umu'.

3a 0oJiee moapoOHOIi MHpopManmeii

Ilpocvba obpawamoucs k:

Mr Makhtar FALL

Bbropo pazsutus snexrpocssizu (BDT)
ITU

Place des Nations

CH-1211 GENEVA 20

Switzerland

Temn.: +41 22 730 6256
®dakc: +41 22 730 5484
D11, moyTa: makhtar.fall@itu.int

Pa3memenne 3aka3oB Ha myOaukanun MCD

Ilpocum npumsme K ceedeHuro, 4mo 3aKdA3bl He MO2YMm NPUHUMAMbCA 1O
meneony. Hx cnedyem nanpasisims no ¢haxcy uiu no 31eKmpoHHOU nodme.

ITU

Sales Service

Place des Nations
CH-1211 GENEVA 20

Switzerland
dakc: +41 22 730 5194
JJI. moYTAa: sales@itu.int

DJIeKTPOHHBII KHMKHBIA Marazun MCJ: www.itu.int/publications

©ITU 2010

Bce npaBa coxpanenbl. Hu osiHa n3 yacteil JaHHOW MyOJMKAIlMU HE MOKET ObITh BOCIPOM3BE/ICHA C MOMOIIBIO KAKUX
OBl TO HU OBUTO CpeACTB 0e3 MpeBapUTEILHOIO MMCHbMEHHOTO paszpentenust MCD.



BOIPOC 6-2/1

3akaryumenbHsbIl
omyem

BOIPOC 6-2/1:

PezanameHmapHoe s8o30delicmsue
cemeu nocs1iedyruwux NoKoJieHuUU
Ha MeKcemesoe s83aumodelcmsue




3ASIBJIEHUE OB OTPAHUYEHHON OTBETCTBEHHOCTH

Hactossiumii  0oT4eT TMOATOTOBJEH MHOTOYHCJICHHBIMH  J00POBOJIBIIAMH M3  Pa3JIH4YHBIX
aJIMMHMCTPAUMii U OPraHu3aumii. YNoOMHHAHUE KOHKPETHBIX KOMIAHUN WM BH/I0B NPOAYKIIUU He
ABJIseTcs 0100peHneM WM pekomMenaanueii MC3J. BoipaxkeHHble MHEHHS TPUHAJJIEKAT aBTOPaM U
HH B KOeli Mepe He BJIEKYT 0043aTeJbCTB €0 cTOPOHbI MCD.
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KPATKOE COAEP)KAHUE

Hacrosmuii ToKyMeHT COIEpKUT MPOEKT oTdeTa 1Mo Bompocy 6-2/1. OTder BKIIOYaeT KpaTKOe M3JI0KEHUE
00CYKJICHHSI OCHOBHBIX BOIIPOCOB M MOTCHIMAJILHBIX 3aiad, CBs3aHHbIX ¢ npucoenuHenuem CIIIT. Bcem
YYaCTHHKAM MpeJjIaraeTcs B BO3MOXKHO KPAaTKUE CPOKU MPHUCIATH CBOU IICHHBIC 3aMEUaHMUS.
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BBeagenne

B xome mepBoro coOpanums 1-ii UccnemoBarensckoit komuccuun MCD-D, cocTosBiierocss B CEHTSIOpe
2006 roga B XKenese, I'pynmna Jlokmaauuka MpHInia K COTJIACHIO OTHOCHTEIHHO PAaCCMOTPEHHUS BOIPOCOB,
CBSI3aHHBIX C MPHCOETUHEHUEM CeTel MOCIeAYIOHMX MOKOJICHNH. bblia JOCTUTHYTa JOTOBOPEHHOCTH O TOM,
YTO K KOHI[Yy HCCJIEIOBATENhCKOTO Mepruoia OyIeT 3aBeplieH OTYET, B KOTOPOM IO MEHbIIel Mepe OymyT
OIpe/eNIeHbI BOTIPOCHI, Kacaroluecs MPUCOSTUHEHUS CEeTeH MOCIeYIONINX MTOKOJICHHH, 8 YYaCTHUKU OyIyT
COTPYAHHUYATH C MOMOIIBIO ANEKTPOHHOM NMOYTHL. B oTueTe OyayT onpeneneHbl BONPOCH U MOTEHIHATIbHEIE
3amaun, cBsizaHHbie ¢ npucoenuHennem CIIII. Ha BTopom cobpanmu B centsiope 2007 roma Obuto nmamee
pemreHo obpatutbes k ['ocynapcrBam-Unenam n Unenam CekTopa ¢ IPU3BIBOM HAIPABISATH BKIAIBI C IENBIO
coopa HeoOXomUMON MH(OPMAIMH 1O TeMaM, KOTOpble OyIyT OXBaThIBATHCS TPH HCCIECIOBAHUH 3TOTO
Bompoca. B uactHocTH, OXmpanuchk BkIaAsl oT agMuHuctpanuii MCD u YnenoB Cekrtopa MCOI-D.
K coxanennro, Ha >TOT IPHU3BIB O MPEACTABICHUN BKJIAJJOB OTKIMKHYINCh HeMHOTHE. Ha cobpanuu ['pynms
Joknaauuka, KoTopoe coctosioch 23—24 anpens 2008 roja, ObLIIO MPUHATO K CBEACHHUIO, YTO MPEACTABICHO
OYEeHb HEMHOTO BKJIaJI0B. JTO MOTJIO 03Ha4aTh, yTo Bompoc o nmpucoenunennu CIII1 mocraBieH caumkom
pPaHO W 4YTO TaKoe TOJIOKEHHE OYIeT COXPAaHATHCS B TeUEHHE HEKOTOpOro BpeMeHH, Mockoibky CIIII
pa3BepHYTHI eme He odeHb mupoko u it MCD Bompoc CIIII sisiercss HOBBIM. C TEXHUYECKOW TOUKH
3peHHsl Pa3BHTHE HAET ObicTpee, yeM co cropoHbl perymupoBanus. Ceromus CIIII mnoapasgenstoT
TPaIUIIMOHHBIX OMNEPAaTOPOB HAa TPWU TPyNIbl: 1) TMOCTaBIIMK YCIyT; 2) ONepaTop, OCYIIECTBISIOIINN
repeaady IMakeToB; W 3) omeparop, 3aHuMarommiics ynpasieHueM cuctemoii CIIII, koTopelif oTBeUaeT 3a
BOIIPOCHI, CBSI3aHHBIE C Ka4ecTBOM 00CITy)KuBaHus U yueToM. [Ipennonaraercs, yro CIIIT obecrieunBaroT Bce
BUZBI YCIYyT HHPOPMAOHHO-KOMMYHHUKAIIMOHHBIX TexHosnoruit (MKT) u anexTpocBssu B 11000M MecTe U B
mo0o0e BpeMs M0 HaWIydIIMM BO3MOXKHBIM IleHaM. B HacTosiiee BpeMmsi eJHHCTBEHHOW CTPaHOH, KOTOpas
Havanma BHenpsath cern CIIIT B mmpokom wmacmrabe, sBusiercs CoemunenHoe Koponescrso. CIIIT
OXBATHIBAIOT KaK MPOBOJIHYIO, TaK M OECHPOBOAHYIO 3JEKTPOCBS3b, HO SIBIAIOTCS IIUPOKOMOIOCHBIMH H
HCTIONB3YIOT MpOorpaMMHUpyeMble KoMMyTaTopel. 3-s MccnemoBarenbckas komuccuss MCO-T paspaborana
TepByI0 peKoMeHmaruio 1o ydeTHbM Takcam B CIIII. Ha ocHoBe BKIamoB W 0OCYXIEHUH, KOTOPHIC
MPOXOAWJIM B XOJE Pa3lUYHBIX COOpaHUH, B HACTOSIIEM OTYETE OMPEICIIIOTCS OCHOBHBIE BONPOCH U
MIOTeHIIMANBHbBIE 3a1a4l, cBs3aHHble ¢ npucoenuHeHwem CIIII. Ha mocmegnem mo BpemeHu coOpaHHU
I'pynmer  moxiiagunka BBISICHWIOCH, YTO Bompoc OBUT TOCTaBIE€H CIUIIKOM pPaHO TPUMEHUTEIBHO K
mmpokoMy pasBepteiBanuio cetei CIIII. Brino pemeno coxpanuts Bonpoc B nepecmoTtpenHom Buze. [loka
MBI HaxoquMcs Ha paHHem 3rtane pasBepThiBanus CIIII, © B OTHOIIEHWM MHOTHX IPEICTaBISIEMbIX
PETYISTOPHBIX MPoOIeM UMeeTcs OONbBIIE BOMPOCOB, YeM OTBETOB. B HacTOsAIIEM OTYeTe paccMaTpUBaECTCS
OCHOBHasl Mpo0sIeMa, K U3y4eHUI0 KOTOPOH PEryJISTOPHBIE OPTraHbl M OPTaHbl, OTBETCTBEHHBIE 32 Pa3padOTKy
MIOJINTUKH, TOJKHBI IPUCTYIUTh, 3aHUMasich Borpocamu CIIII.

1 ApXHUTEKTypa NpHcoeNHEeHNSs

MHorre W3 CO3JaHHBIX 3a IOCJIEIHHUE TOABI ceTeil coaepxar OompmuHCTBO 3eMeHToB CIIII. Brawame
HaOJIONANOCh TPOMEIJICHHE B IMPUMEHEHHWH IIOJXOJO0B K OpraHW3alMd TNPHCOCTUHEHUS, OaXe eclli
TexHoJorus Obuta paspaboraHa wuianm ee paspaborka Obila Oim3ka K 3aBeplleHH0. biaromaps
a3 dexTuBHOCTH M THOKOCTH IP-TeXHONIOTHN OONBIIMHCTBO CO3/IaBaeMBIX HOBBIX ceTei Oazmpyrorcs Ha IP.
Hexoropsie 6a30BbIe cBeieHUs 0 ceTeBOM apxutekType coaepxkarcs B JJokymenre ITU-D/2/190 (Otyer no
Bonpocy 19-1/2). Haumnaromune aesatensHOCTh ¢ HyJNs" OHepaTopbl, KOTOPBIE pPa3BEPTHIBAIOT CETH B
MocjeHee BpeMsl, CTPEMSITCS K TOMY, YTOOBI MX CETH MOJIHOCTHIO Oa3upoBanuch Ha IP.

Hampumep: Warid Telecom International Ltd, HaumHarommii cBoro mesATenbHOCTH B banrmamem "¢ Hysa"
oreparop, pa3BepHyI CETh, MOTHOCTHIO Oazupyromryrcs Ha [P, ¢ TeM 4To0bI 10OUTHCs OoJiee ONEPaTUBHOTO
Pa3BEpPTHIBAHKS CETH, COKpAIICHHUS KAMHWTAIBHBIX M OnepaTWBHBIX 3aTpart. [Ipesentanus Warid Telecom
International Ltd Ha cemuHape-mpakTrkyme CoBeTa pPETYJIATOPHBIX OPTaHOB B OOJACTH DJICKTPOCBSI3H
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HOxHoit Asun (SATRC) mo perynstopasiM aciekram CIIII, Bkitodas mpo6iaemMbl IprUcoeIMHEHNUS, KOTOPBIT
npomten B Hero-/lenu (16—17 oxTs16ps 2008 r.), npuBoantcs B [Ipunoxenun 1.

Ha Pucynke 1 nmokasaH ciieHapHii ¢ yuacTHeM HecKoJbKuX omnepatopos B cpene CIIII.

[Ipucoennuenue Ha paBHOU ocHOBe TpamuiuoHHBIX KTCOII u cereli monBmxHON CBS3HM Ha 0a3e MPOTOKOIIA
niostp3oBaters LICHC (ISUP) MokeT oCymIecTBIATHCSA depe3 MUTI03 Cpednl Mmepefaadn Il mpeoOpa3oBaHus
IP — BPK wu BPK — IP 1 yepe3 nutro3 curHanu3aIuy s TpaHcmopTupoBku SS7 mo IP.

Pucynox 1: ApxuTekTypa I@pHcOeJUHEHHSl B Cpelde C Y4YacTHeM HeCKOJIbKHX OINepaTopoB
npu cuenapuu CIII

MecTtHbIH
orepaTop
cetu BPK

03 cpenst
nepenadn

MecTHBIH TorpannuHsbIii

—oreparop Ceth KOHTpPOILIEP
> ceaHca CBSI3U

IInro3 cpenbt

Tnepenayn

Omnepartopsi CIIII
Cetu IP/MPLS

Oneparop Hau, BINEVER  {yyy;03 cpeJibl
MEXTYTOPOTHOH i3IS nepenaymn

cetn BPK ITorpannyHbIit

KOHTpOJLIEP Cers CIIIT
ceaHca CBSI3H

Ornepatop Hal. ITorpannunblit

MEX1yrOPOIHOM BULEEL  koHTpOILIED
cetu CIIIT ceaHca CBSI3H

Ctpana A Crtpana B
LEA: OpraH npaBonopsaka

ASP: IlocTaBmuKy MPUKIATHBIX YCIyT

Kaxk mokazano Ha Pucynke 1, cetn CIIIT mprcoe TMHSIFOTCS ¢ TIOMOIIBIO MIOTPaHUYHBIX KOHTPOJUIEPOB CeaHca
cem3u (SBC), xoTophle pacmonaraioTcs Ha agMUHUCTPATHUBHOW TPaHUIE CETH JUIsI BHITIONHEHUS IMPaBUI,
CBSI3aHHBIX C CE€aHCaMH MYJIbTHUMEIUHON cBs3u. [lpaBuia 1 ceaHCOB CBSA3M MOTYT ONPEACHATHCS I
yIpaBieHusl 0e301MacHOCThI0, COTJIAIIEHUSAMH 00 YpOBHE OOCTY>KMBaHUS, PECypCcaMU CETEBBIX YCTPOMCTB,
IIUPHUHOM TOJIOCH! CETH, B3aUMOACUCTBUEM CETEH M BO3MOXHOCTBIO B3aUMOJEUCTBHS IIPOTOKOJIOB MEXIY
CETSIMH.

KonTpomneps SBC MoryT ocymecTBisITh psii (hyHKIHH, TAKUX KaK:

. 3allluTa CETH;

. VIIpaBJICHHE aTaKaMM THIIA "O0TKa3 B 00CITyKHBaHUH" 1 TIEPETPY3KOA;
. npeoOpa3oBaHKe CETEBBIX aAPECOB H 00X0 OpaHIMaydpOB;

. IPaBOMEPHBIN IIEPEXBAT;

. ynpaBieHne kauecTBoM o0ciryxkuBanus (QoS);

. npeoOpa3oBaHKe MPOTOKOJIOB,

° YY€ET BLI3OBOB.
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[nro3 cpenbr nepenaun (MGW), koTOpbIit Toka3aH Ha PucyHke 1, OyAeT ynmpaBIsThCS MPOrpaMMHUPyEMBIM
KOMMYTaTopoM, ucrnojib3yembiM omeparopamu KTCOIT/moasuxuoi ceszu B CIIII. 1llnro3 curHanuzanuu
(SGW) Oynet Bctpoer B MGW niu Takke MOXKET OBITh CAMOCTOSITETIbHBIM YCTPOUCTBOM. J{JIsl ympoIieHust
nepexoaa TpagunuonHbix cerei k CIIII, mo kpaitHeil Mmepe B yacTu yciyT Ha ocHOBe nepenauu rojoca, CIIIT
00ecITeuynBaloT JBE BO3MOXKHOCTH. DTH BO3MOXKHOCTH 00cyx)aarorcs B Jlokymente ITU-D/2/190 (Otuer mo
Bompocy 19-1/2).

2 HNurtepdeiicnl

2.1 du3znyeckue nHTepPericobl

[Horpannunsiit kouTpomep ceanca cBa3u (SBC) obecneunBaet unrepdeiic(pl) IP mo oTHOMmIEHUIO K JpyTUM
cetsim CIII1. ®usnveckue nHTEPHEHCH COCTOSIT U3:

. nHTepdeiicoB rurabutaoro Ethernet;

. unTepdeiica(oB) ckopoctHoro Ethernet 10/100 Base-T.

SBC obecrieunBaeT MOACUCTEMbl PE3CPBHON CUIHAJIM3ALUMU U YIPABICHUS CPENOM Hepenadu, Kaxnas U3
KOTOPBIX MMEET pe3epBHbIe cereBbie mHTepdeichl. [loacuctempr SBC cBs3bIBalOTCS MeXIy coOoi 1Mo
T00BIM IMeroIuMcs uaTepdeiicam [P.

2.2 HNuTtepdeiichl curnanuzanumn

Cunraercs, 4TO MOJIENb CETH, JIS KOTOPO# ompeneneHbl HHTepechl CUTHANM3alHUd, — 3TO CETh
nocienytoumx nokonenuit (CIIIT), monHOCTBIO AelcTBYyIoLIas Ha ocHOBe 1P, B KOTOpOi KOHTPOJIBbHAS TOUYKA
CETU MOXXET OBITh:

. MPOrpaMMHUPyEMBbIM KOMMYTaTOPOM; HJIH

. ocHoBHOU IMS (MynmsTHMEAMITHON yCITyTOH Ha 6a3e mpoTokoia IP).

CrangapTu3aliysi CHTHAIM3AUNA OTHOCUTCS B OCHOBHOM K kKomrieTeHImu MCO-T U 1mo3ToMy HE BXOJUT B
chepy neitctBus Hacrosiiero Bonpoca. OnHaKO BO3HUKAIOIIUE B CBSI3U C MPUHITHEM KOHKPETHBIX THITOB
UHTEpPEHCOB PETYIATOPHBIE BOIPOCH MMEIOT O0ibInoe 3HaueHHe. B To Bpems kak MCO-T 3anumaercs
CTaHnaanaauHef/i IIPOTOKOJIOB U CUTHAJIU3allUH, HaCTOfIIIII/Iﬁ BOHpOC JOJDKCH KacaTbCA TOI'0, AOJI?KHBI JIH
PETYJISITOPHBIC OpraHbl MPEANHCHIBATh KAKOW-THOO YCTAaHOBJCHHBIM CTaHAAPT ISl  OOCCIICYCHHS
BO3MOXHOCTU B3aUMOJICUCTBHS WM K€ CIEAYeT OCTABUTh TAaKOE PEIICHHE 3a OMepaTopamMH, YTO MOXKET
IMPUBECTU K OTCYTCTBUIO BO3SMOXKXHOCTH B3aPIMOIleI710TBPIH.

13-1 HUccnepoBarenbckast komuccuss MCO-T yxe mpeacrtaBuiia NMpPoeKThl PexomeHpanuii B OTBET Ha
3asBJICHHUE O B3auMoJieicTBUH 10 3ToMy Bonpocy. B Pexomenmanusx MCO-T Y.2701 u Y.2201 npuBoastcs
TpeboBaHMS 110 O€30MMacHOCTH i1 WHTEp(EHcOoB W TpeOOBaHWS BBICOKOTO YpPOBHI K yCIyram u
BO3MOXKHOCTSIM JJIS CeTel mocneayromux nokoneHuil. [llomumo 3tix PexomeHanuii ectb cepusi BBIITYCKOB
JokymeHToB 1o CIIII, moAroToBieHHBIX KoopAuHauuoHHbIMU rpynmamu o CIIII u kacaromuxcs
OTIPEIICIICHIS, IIPOTOKOJIOB M ApXUTEKTYPHI.

Kpome Ttoro, MCO-T ytBepaun Pexomenmammio Q.3401 mo curHanmzamum "Habop mapamerpoB
curHanuzanuy B CIII1", KOTOpoii, BO3MOXKHO, 3aXOTSAT IOJIB30BaThCS PETyJISTOPHBIE OPTaHbI.

3 Toukm mpucoeMHeHUSs!

Ha mepexomHoMm sTame Ha OCHOBHOTO OIEpaTopa MOXXET OBITh BO3JOXKEHO O05M3aTeNbCTBO COXPAHATH
TpaauloHHble Bo3MoxHOCTH mnpucoequHeHus KTCOIIL. Ilpu nomymeHuu, 49TO KOHKYPEHTHI MOTYT
cBs3atbes ¢ Oazmupyromumucs Ha CIIII koOHEYHBIMH TIOB30BATENSIMH OCHOBHOTO OIEPaTopa IOCPEACTBOM
TPaIUIIIOHHOTO TPUCOECTUHEHHS, HEOOXOIUMOCTh B PETYIATOPHOM O00S3aTeNBCTBE 00ECHeunBaTh HOBBIC
BO3MOKHOCTH TpucoennHenus Ha 6aze CIIII moxeT He BO3HMKHYTh. OCHOBHOW OmeEpaTop MpeaoCTaBUT
npucoeauHeHne Ha Oaze I[P B kakoil-To MOMEHT mepexogHoro ostama. Korma mnepexoaHblid 3Tan
MpHOJIIDKAeTCsl K 3aBEPIISHHUI0, OMEPaTop MOXKET JMKBHIMPOBATH TPAAWIMOHHOE MpHUCOETUHEHHEe. B Tex
ClIy4asx, KOrJa TakoW OmepaTop COXpaHsSeT BIAacTh HAJ PBHIHKOM, Ha HEro MPAaKTUYECKH HENPEMEHHO
JOJDKHO OBITH BO3JOXKEHO PEryIiATOpHOEe 00si3aTenbecTBO Mo obecmedyenuto npucoeaumHenus k CIIIT mo
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LIECHaM, OCHOBBIBAIOIIMMCS Ha 3aTpaTrax. B mMupe nHTepHeTa momasistomee OOJBIINHCTBO MPUCOEIUHEHUI
OCYIIECTBJISIETCd B BUAE OJHOPAHTOBOW cBA3M WM TpaH3uta. B cmyudae CIIII y9acTHUKHM pBIHKA MOTYT
BEIOpaTh OAHOPAHTOBYIO CBsI3b, TPAH3UT WM KakKyro-muOo uHYyo ¢Gopmy npucoeauHeHus. OmHOpaHroBas
CBsI3b oOecrieunBaeT 0OMeH TpaUKOM TOJIBKO MEKAY OCHOBHBIMH KIMEHTaMH U KIIMEHTAMH aHaJOTHYHOTO
paHra, HO He IPEJyCMaTpHUBAET JOCTYN K TPETBHM CTOpOoHaM. HampoTus, B THIIOBOM Cilydae TPaH3UTHOM
CBSI3M TPAH3UTHBIN KIMEHT MOXET MCIOJIb30BaTh CETh TPAH3UTHOIO MOCTABIIMKA JUIS JAOCTYIA K IIyHKTaM
Ha3HaueHHs B MI0O0H TOUKe HHTepHETa. MaloBepOsITHO, YTO OCHOBHOM MOCTABUIMK YCIYyT OyneT MmpeaiaraTh
YCIIyTH OZHOPAHI'OBOM CBSA3M KOHKYPHPYIOLIMM C HUM MEJKUM oneparopaM. OH MOXKET NPEIOKUTh YCIyTH
OJIHOPAHT'OBOH CBS3M JIMIIb HECKOJIBKAM KPYIHEUIINM OllepaTopaM, JEHCTBYIOIUM B OJHOM C HUM CTpaHe.
Ha »sToM »3Tame y KOHKYpUPYIOIIMX MEJIKUX ONEPaTOPOB BBIOOP OrpaHUYEH: WM OHH JOJDKHBI
orpannumnBatbest npucoenunenueM KTCOII, nnn npuoOperars yciyrd TpaH3uTa y OAHOTO M3 OCHOBHBIX
oneparopoB. Obecrieuenne HaaexHo mmatdopmsl gt npucoenunenus CIIIT xHa ocHoBe IP m ycmermHas
9KCIUTyaTalys TaKoi MIATPOPMBI CBSI3aHBI CO MHOKECTBOM IpobieM. TpeOyroTcs ycuius, Al TOTO YTOOBI
3aKIIOYUTh M BBIIOJHATH COTJIAIICHHE OTHOCUTEIBHO NPUCOEAMHEHHs ¢ Apyrod ¢upmoi. Huorma
HeoOxonmMma paboTa B TEXHHUYECKOW 00JIaCTH, B 3aBHCUMOCTH OT OOCTOSITENIBCTB. 3a4acTyi0 He
MIPUHUMAIOTCS BO BHHMAaHHE aIMHHHCTPATHBHbIE M KOHTPAaKTHbBIE 3aTpaThl Ha 3aKJIIOYEHHE COTJIAIICHUS
OTHOCHUTEJBHO NPUCOEINHEHNS Ha ocHOBe [P. B uncie npounx MoKHO paccMOTPETh BO3MOKHOCTh CO3/IaHUS
COCAMHUTEIbHON KOMMYTAllMOHHOW CTaHIIMK Ha ocHOBe [P, koTopas moria Obl oOecnieuynBaTh TPAaH3UT BCETO
IP-Tpaduka Bcex OIEpaTOpPOB MO YMOJIYaHHUIO, €CIM MEXKAY OlepaTropaMHu OTCYTCTBYET COTJIAlIeHUue 00
OJTHOPAHTOBOM CBA3H.

3.1 CoenqunuresbHast KoMMmyTanuonHas cranuus (IE)

OCHOBHOI IpUHIUI PabOTHl COCAMHUTENHHON KOMMYTALIMOHHON CTaHLUU COCTOUT B TOM, 4TOOBI IaTh
BO3MOXKHOCTb Pa3IMYHBIM OTIepaTopaM MPHCOCTUHATHCS K 00LIel TouKe, YT00bI 3P PEKTUBHO 0OMEHHBATHCS
B3aUMHBIM TpadukoM. CoeqMHUTENbHbIE KOMMYTAIIHOHHbBIE CTAHLIIUK MOTYT SIBJISITHCSI OMHUM U3 BapUAHTOB,
KOTOPBIH, BO3MOXHO, 3aXOTAT PACCMOTPETh PETYJATOPHBIE OPraHbl B KA4E€CTBE MOJENH, HOIAXOIINEH A
npucoeannenus CIIII.

PoJb coeqnHNTEIBHBIX KOMMYTAIIMOHHBIX CTAHIUIA

° BricTaBnenue cueToB MCIKAY OoIepaTopaMu

B macTosimee BpeMs BBICTaBJICHHE CUETOB MEXKIY ONEPATOpPaMH SIBISIETCS OCHOBHBIM CIIOPHBIM BOIIPOCOM
MEXJIy Pa3IMYHBIMHU TOCTABIIMKAMH YCIIYT, U, BUJUMO, OH OyJeT yCYryOJIAThCS, €Clii He OYIyT BBEICHBI
KOPpPEKTHUBHBIE Mephl. Vcronb30BaHHE COEAMHUTENHHON KOMMYTAIIMOHHOW CTaHIIMHM TaK)Xe B KavyecTBe
pacyeTHOTO IIEHTpPa IO BBICTABICHHIO CUETOB MEXKIY OIEPATOPAMH MOXET OOECIEYHTh pEIICHUE 3ITOU
BaXXHOW 3ajaun. HauucieHue IUTaThl MEXAY OIlepaTopaMd MOTJIO Obl 3aBUCETh OT: a) KaTeropuu
oOCITy)XKMBaHHS;, D) KOHTEHTa W C) CETEBHIX OJJIEMEHTOB, WCIOJb3yeMBIX MpH Iiepenaue Tpaduka B
COEJMHUTEIbHBIM KOMMYTAITMOHHBIHN IIEHTP.

. Ycemyru MHTEJUIEK Ty allbHOM CETH

Yciyru HHTEIIeKTYalbHON CeTH TIPH CLIEHAPUH C Y4acTHEM MHOTHX OTIepaTOPOB U MHOTHX yCITYT MOTJIH OBl
MIPEAOCTABIIATLCS C ITOMOINBI0 OOBETUHEHUS COCTUHUTEIBHON KOMMYTAIIHOHHOW CTaHITUH/PacueTHOTO
LIEHTpPA MO BHICTABJICHUIO CUETOB MEXIY ONEPaTOPAMH.

. [TepeHocuMoOCcTh HOMEPOB

Kpome Toro, mpu cuieHapuu ¢ y49acTHEM MHOTHX ONEpPaTopoB M MHOTHX yCIYT MOXXHO ObLTO OBl periarh
BONPOC O MEPEHOCMMOCTH HOMEPOB C IIOMOIIBIO IICHTPAIM30BAaHHOW 0a3bl JAaHHBIX COCOUHHUTEIBLHON
KOMMYTAaLllMOHHON CTaHIIMK/PACUETHOTO LIEHTPA 110 BHICTABICHUIO CUCTOB MEXy OIepaTOpaMH.

. Ynpouienue

Hcnonb3oBaHue coeTMHUTENbHOW KOMMYTAlIMOHHOM CTAHIIMK/PAcYETHOTO LIEHTPa MO BBICTABIICHUIO CUETOB
MEXy OIepaTopaMH MOTJIO OBl TakXe MPUBECTH K YIPOIIEHUIO CETEBOM apXHUTEKTYpPbI, YMEHBIICHUIO
KonuuecTBa Todyek mnpucoenuHenuss (POI), ympomeHuto pacdyeToB 1O TMjaTe 3a HCHOJIb30BaHHE
MIPUCOCIMHEHHH, a TAKXKE K COKPAIICHUIO IIEPHOA0B OXKUIAHNS IPOITyCKHOM cII0COOHOCTH 11 00ecTIedeHus
IIPUCOEINHEHHUS.
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3agaun, KOTOpbIE CTABAT JeHCTBYIOIINE PEKUMBI 10 NPHCOeTHHEHUIO

JelicTByIoIMe B HACTOSIIEE BPEMsI JBYCTOPOHHHE COTJIAIICHHS IO MPUCOCIUHEHUIO B CPElie C y4acTHEM
MHOTHX ONEPaTOPOB U MHOTUX YCIYT MOTYT UMETh CICAYIOIINUE MOCIEICTBUS:

BBICOKas CTOMMOCTB ITPUCOCTMHEHUA 1 BBICOKAA IJIaTa 3a IOPTHI,

COTJIalICHUs 00 ACUMMETPUYIHOM MPUCOCANHCHUN u CyI[66HI:IC IpOonICCChI BBUY
HEOIMPEACTICHHOCTH 1 HEPABHBIX YCJIOBI/Iﬁ JCATCIbHOCTH,

3aJIep)KKA B OOCCIICUCHUM MPHCOCAWHEHUS BBUJAY OIPaHUYCHUH, CBS3aHHBIX C IIPOIYCKHOM
CIIOCOOHOCTEHIO;

HEONITUMAIIEHOE HCIOJIb30BAaHUE PECYPCOB;

Hed(h(pekTUBHOE 00CITYKUBAHNE BEIBO30B;

BBICOKHE DKCILTYaTAIIMOHHBIC 3aTPAThI IO YIPABICHUIO pacyeTaMy MEX/Y ONepaTopaMu;
BBICTABJIEHHE CUETOB MEXY OIIEpAaTOPaMHU,

CJIO)KHOCTH PAcyeToB M0 IIATe 32 UCTIOIb30BaHHE TIPUCOCTUHCHUH;

COBMECTHOE HCIIOJIb30BaHKE MIaT(HOPMBI HHTEILICKTYaTbHON CETH;

BBEJICHHUE MTEPCHOCUMOCTH HOMEPOB;

poct karmranoBnoxennit (CAPEX) u skcruryatanmonssix pacxonoB (OPEX), uto nmemaer paborty
HepeHTa0eTbHOM.

PﬂcyHOK 2: COC[{I/IHI/ITeﬂbHaﬂ KOMMYTallUOHHAaSA CTAHIUSA

Interconnect

Exchange

Ipumeuanne:  BSO — mocraBmuku 6a30BbIX YCIYT/TIOCTABLIIMKY YCIYT (PMKCUPOBAHHBIX JIMHUI

CEL — ceTh MOABHKHOM CBSI3H

3.2

MecTonoJjio:xkeHne TOYEK NMPpUCOCANHCHUSA

B mHacrosmiee BpeMs omepaTopbl B3aWMOIEHCTBYIOT MeEXIy COO0OH Ha OIJHOPAHTOBOH OCHOBE BO
B3aMMOCOTJIACOBAaHHBIX TOoukax mpucoenuaenus (POI). B Tex paifoHax, rme omepaTopsl HE MOTYT
B3aUMOJICHCTBOBATh MEXKAYy CO0OM Ha OJHOPAHTOBOH OCHOBE, JJIS TPAaH3UTA HCIOIB3YETCS CETh APYIHX
OIIepaTopoOB.

Ceituac 00a B3aMMOJICHCTBYIOIMX HAa OAHOPAHTOBOH OCHOBE IAPTHEPA JOJKHBI UMETh KOMMYTATOPHI Ha
6aze BPK B mecromonoxenusx POI. C BHempenuem cereit MPLS KoHmemmusi CTOMMOCTH Tepeaadud C
y4eTOM pPacCTOSHHUS yTpauMBaeT CBOIO 3HAUMMOCTb. JT0 orpanuuyeHue cHumarot CIIII ¢ mx paspeneHuem
(hyHKIMI KOHTPOJIA U Cpefbl Tepeau u pacrpeneieHnoil apxurekrypoit. Jns cpexsr CIIII nmpennmaraercs
CJIEAYIOINAsl METOIUKA.
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i) OmepaTopaM MOXET OBITH pa3pelIeHo BHIOMPATh MO0 HEHTPAIN30BaHHYIO KOHTPOJIBHYIO TOYKY B
CBOCH CeTH, KOHTPOJIMPYIOIIYIO0 paclpeieieHHbIe IITI03bI CPeAbl mepenayud, Ju00 KOHTPOIUIEPHI
SBC B 30He 06cTyKUBaHHA.

ii) OrmepaTopy IOJDKHO OBITH pa3pelieHo pa3MeNIaTh MUTIO3BI CpeAbl Tepenaddl W/WiId KOHTPOJUICPHI
SBC B m060M MecTe CTpaHHl, Te xKenatenbHo Hanmmaue POL.

1ii) Jnsa  mpucoemuHEHWN MeXAy pasnTudHbIMEH - omepaTopamu B cpene CIIII  mpenmmaraercs
COCTMHUTENHHAS KOMMYTAIIMOHHAS CTAHIIWSA, TTIOKa3aHHast Ha Pucynke 3.

Pucynok 3: Moaeab COeTUHUTENIbHOM KOMMYTAIIMOHHOI CTAHIIUN

[nr03 cpenbr
nepenayn Omneparop 1

g

[IInr03 cpenbr
nepenavn
Omneparop 2
CoenuHuTEIIbHAS
KOMMYTaIlMOHHas TlorpannunbIit
CTaHIUS HA KOHTpOJLIEP
6asze IP ceaHca CBSI3U L
Omneparop 3

ITorpann4HbIi
KOHTpPOJLIEP
ceaHca CBs3U

IorpannuHsbIii
KOHTpOJLIEP
CeaHca CBSI3H

Ha ypoBHe 30HBI 00CTYKUBaHUSI MOYKHO CO3J1aTh OAHY WJIM HECKOJIBKO COCAMHUTEIBHBIX KOMMYTAlMOHHBIX
CTaHLM, B 3aBUCIMOCTHU OT TPeOOBaHMUH K TpauKy, B MECTOIOIOXKEHHSIX, [ IPUCYTCTBYET OOJIBIIUHCTBO
OIIEPaTOpPOB.

[Ipenmy1ecTBO 3TOM MOAETH COCTOUT B TOM, YTO OHA JIeNIacT CETEBOE IIaHupoBaHue Ooee 3P PeKTHBHBIM.
Kaxnprit orreparop 3HaeT pu3ndecKkoe MECTOIONIOKEHHE, B KOTOPOM HE00X0uMo OyeT Ha OoJiee TUTaHOBOU
OCHOBE pa3BepHYTH CETh MepeaadH, JaroIieii Bo3MokHOCTH POI.

Apxurekrypa npucoeannenus B CIIII momkHa OBITH COBMECTHMOW € YCIyroi, obOecrieuMBaeMoi B
Hactosiee BpeMs 1o cetssMm KTCOIT/IICUC/ceTssM TOABUKHOM CBsI3U, TOCKONIBKY, Kak oxunaercs, CIIII co
BpEMEHEM 3aMeHAT 3T ceTH. ClemnoBaTelbHO, OJHA W3 OCHOBHBIX 3a/la4 TaKOH apXHUTEKTyphl TOJHKHA
COCTOSITh B BOCCTAaHOBJICHHHM YCIYyTH TIPH MHHHUMAJFHOM BpEMEHH IIPOCTOS B CiIydae OTKaza B
MPUCOCAMHEHUN. DTO O3HAYaeT, 4YTO HEOOXOJMMO WCIIOJIb30BaTh OTKAa30yCTOHYMBYIO MHOTOY3JIOBYIO
aApXUTEKTYypy C  TpoTrokomamMu [P W TEeXHOIOTHSAMH  OpraHW3allid  CeTel,  CIeNHaIbHO
CKOH(HUTYPHUPOBAHHBIMH, JJII TOTO YTOOBI COOTBETCTBOBATH ATOMY CTPOTOMY TPeOOBaHHIO.

[Ipucoenunenue B cpeae CIIII momkHO eHCTBOBATH HA ABYX JIOTHYECKUX YPOBHSIX: YPOBEHb CUTHAINU3ALNN
¥ YpPOBEHBb cpenbl mepenadu. UToObl CBECTHM K MUHUMYMY 3aTparbl W CIOXHOCTh MPH TPUCOCTUHCHHH,
BO3MOYKHOCTh YCTaHOBIICHUs coenuHeHnid Ha ypoBHE 2 (L2) MOXHO TpearnovyecTh MPHUCOCTWHEHUSM Ha
ypoBrae 3 (L3) ¢ nOTMYeCKUMH BUPTYAIbHBIMHU JIOKAIGHBIMH BBIYHCIHTEILHBIMU CETSIMU/BUPTYAIbHBIMU
yactHbIME ceTsiMu (VLAN/BUC).
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[Ipucoenunenne B cpene CIIII o0bluHO oOecmeuyMBaeT HAAEKHYIO Cpedy C HEOOJIBIIMM BpPEMEHEM
OXKUIAaHHA, B KOTOPOI Ka4eCTBO ONTOBBIX MPUCOCTUHEHUN TapaHTUPYETCS BCEMH OTlepaTOpaMH.

4 Ilnara 3a IMPUCOCIUHCHHUE

JeiicTBytoIIast B HACTOAIIEE BpEMs KOHIICTIITUS TIaThl 3a mpucoenuHenne B cpene KTCOIl/cetn monBmkHON
CBS3W OCHOBaHAa Ha PACCTOSIHUM W BPEMEHU/TIPOIOJDKUTENBHOCTH BhI3oBa. B mupe CIIII na Gaze IP
MOCTABIIMK CETU B OOJIBIIMHCTBE CIIy4aeB OCTAETCS MOCTABIIUKOM YCIYT, HO OH HE0O0s3aTeapHO OyneT
€JIMHCTBEHHBIM TIOCTaBIIMKOM yciyr. Vonage, Skype u SIPgate sBnsitoTcs mpumepaMu KOHKYPHUPYIOIIUX
(bupM, KOTOpBIE TPEAOCTABIAIOT YCIyTH, HE WUMesS B DKCIUTyaTalliyl COOCTBEHHOW ceTH. B 0003puMom
OyIylieM, CKOpee BCEro, MOCTaBIIMKH KOMILICKCHBIX M HE3aBUCHUMBIX YCIYyT OYIyT COCYIIECTBOBAaTH U
0OOpOThCS 3a TeX KE KOHEUHBIX TOJIb30BATEICH-KIUCHTOB. JTO pasjeiicHue (YHKIMA MMEeT TIyOUHHBIC
MOCNIEAICTBUAS KaK Ui TIOCTaBIIMKA CETH, TaK W JUI TIOCTaBIIMKA YCIyr. TeopeTHYecKh B MHUDPE,
Oasupyromemcst Ha IP, mocraBmmKy cetm Oe3pa3nmyHa MpUpoOJa IepemaBacMoro 1o Hel Tpadwuka
MIPWJIOKEHUS; B 3TOM KOHTEKCTE TOJIOC SABISACTCS I OJJHUM U3 MIPUIIOKCHUH.

B ycnosusix CIIII mnarta 3a mpucoequHEHHE MOrjia Obl PACCUMTHIBATBHCS HA OCHOBE PA3IMYHBIX MOJENEH,
BKJIIOYasi MOJIEJIb "KTO BBICTAaBISET CYET, TOT IOIy4YaeT IUiary', Wid, B T€X CIydasx, KOIrla HCIOJIb3yeTCs
IaTa, e pa3Mep MOTr Obl OTNPEAENIATHCS UCIOJIb3YEMOM IUPUHON MOJIOCHI M TPHIIOKEHUSIMH, Ka4eCTBOM
MPEIOCTABISAEMOr0 OOCITYKUBaHUS, KOJIUYECTBOM HCIIOJIBb3YEMBIX CETEBBIX JJIEMEHTOB, 00bEMOM JAaHHBIX,
KOTOPBIMH OOMEHHUBAIOTCS BO BPEMsI CEaHCa CBSA3U, BDEMEHEM CYTOK H T. 1.

B cetsax CIIII moxet moTpe©oBaThCS HAMHOTO OOJIBINE AJIEMEHTOB ISl HAYMCICHUS IJIAThI, KaK MOKa3aHO
HUXKE:

. HAYUCJICHHE TIAThI HA OCHOBE MIPOJOJKUTEIIBHOCTH BBI30Ba, MOIITHOCTH HOCHUTEIIS, BpEMEHHU CYTOK,
JIHS HEJICJIU U T. 1I.;

. HaYHCJICHHE TIIaThl HA OCHOBE KauecTBa 00CITyKMBAHUS, IMTAPUHBI TTOJIOCHI, TIPFITOKCHHS | T. 1.,

. OmpeJielICHHEe CTOPOHBI, KOTOPOM HAYUCIsIeTCsl miiaTa (OCYIIECTBISIIOIIAs BBI30B, BhI3bIBACMAs WIIH

TPEThsI CTOPOHA);

. HA4MCJICHHE MJIaTHl 3a JOMOJHUTEIbHBIE YCIYTU U YCIYTH, IPEIOCTaBIsAEMbIE 3a JOMOIHUTEIbHYIO
TUIaTy.

HomxHa OBITH obecriedeHa BO3MOXKHOCTBH JUIS BBIITONHEHUS (YHKIUHA MO BEACHUIO 3alMCeil JaHHBIX O
BBI30BaX, BBICTABIICHUIO CUCTOB a0OHEHTaM, BBICTABJICHHIO CUETOB 32 MEXKIYTOPOAHYIO CBS3b, a TaKKe
aBTOMAaTHYECKOMY IyOIMpOBaHMIO U Ipeobpa3oBaHuio GopMmaTa.

Juia HampaBIieHHS COOTBETCTBYIOIIEH HWH(POpPMAIWK B IEHTPHI, 3aHUMAIOIIWECS BHICTABICHHEM CUYETOB,
noTpeOYIOTCS CTaHJaPTHBIE HHTEP(EHCHI U MPOTOKOJIBI.

B cpene CIIII Oyner BakHO pa3paboTaTh TaKOM PEeXMM IUIATHI 332 MPUCOETUHEHHE, KOTOPHI O0ecreYnBaeT
OIPENICNICHHOCTh B  pacuerax MeXAy OIepaTopaMd U CHOCOOCTBYET 3aKIIOUCHHIO COIVIAIICHUH O
npucoenuHennd. Hampumep, B MHaum B HacTodiee BpeMs MpUHATAa OCHOBaHHAs Ha 3arparax IulaTa 3a
ucnosnb3oBanue npucoeauHenuit (IUC), koTopast BKIIOYaeT IiiaTy 3a Hayajo, epeaady W 3aBepllcHUe ceaHca
cBs3u. OIHAKO CYIIECTBYIOT HE MEHEE YEThIPEX BOZMOXKHBIX MOJIETICH TUIaThl 3a IPUCOEIUHEHUE K CeTAM Ha 0aze
CIIII. K HUM OTHOCATCS CIEAyIONHe: 1) TUIaTUT CETh BBI3BIBAIOIICH CTOPOHBI; 2) KTO BBICTABISET CUET, TOT
Moy4yaeT IJaTy; 3) IulaTa Ha OCHOBE KadecTBa OOCTy>KMBaHMS, M 4) Tuiata Ha ontoBod ocHoBe. Paborta,
CBSI3aHHAsI C ONpPEACNICHUEM IUIaThl 32 MPHUCOCIMHEHUE, MOrvla Obl BKIIOYATh OLEHKY PasiMYHBIX 3JIEMEHTOB
3aTpar, OTHOCSIIMXCS K PA3INYHBIM CETEBBIM 3JIEMEHTaM, KOTOPbIC YUacTBYIOT B 0OECIIEYEHHN BBI30BA B Cpesie
CIIII, mubo ocymiecTBIATECS Ha OapTepHOW OCHOBE, JIMOO HA OCHOBE M3MEPEHHs] HampapJeHHOro Tpaduka
(oObema, ypoBHsI 0OecIieYeHHOTO KadecTBa OOCTY:KUBaHHS W T. 1.). Jlayke TpH HCHONB30BaHUM MOJENH "KTO
BBICTABJISIET CYET, TOT IOJIy4aeT IuIaTy" HEKOTOpPBIE CTpaHbl MOIYT IIPOJOJDKATh HNPUMEHATh B3MMAaHHE C
OIIepaTOPOB TUIATHI, KOTOPas BHITUIAYMBAETCS OIEPaTOPOM MPOUCXOXKIEHHS BBI30BA MOCTABIINKY JOCTyma. B Tex
CclyJasix, Korjia Iiara 3a MprucoeJUHEHUE ONpeIesIeTcs] HA OCHOBE CETEBBIX AJIEMEHTOB, HEOOXOAUMO MPUJIaraTh
BCE YCHIHUSI K TOMY, YTOOBI TOYHO OLEHHTh CTOMMOCTH COOTBETCTBYIOLIMX CETEBBIX JJIEMEHTOB Ha OCHOBE
BKJIaZI0B, OOECIIEUMBAEMBIX Pa3IMUYHBIMHM OIEpaTopaMu. BakHO BBIIBUTH T€ CETEBBIC 3JIEMEHTHI, KOTOpBIE
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Y4YacTBYIOT B 00€CTIEYeHIH MEKTyTOPOIHOTO BBI30BA OT €0 Hayalla JIo MyHKTa Ha3HaYeHUsI B Cpefie C yIacTHeM
HECKOJIBKHX OIEePaTOPOB.

[epexon k CIIIT okaxeT 3HaUNTENFHOE BIMSHHUE HA 3aTPAThl B CETH U HAa B3aUMOCBSI3b MEXKIY 3aTpaTaMu 110
nepeHocy Tpaduka M pacCTOSHHEM, Ha KOTOpoe HaHHbIM Tpaduk nepeHocurcs. M3-3a cxoxctBa CIII u
WHTEpHETa BO3HUK BOIIPoCc O ToM, He mpuBeaer ju nepexox k CIIIT k "komuwmHe ¢akTopa paccTOSHHS",
YUUTBIBAECMOI'0 B ILIATC 3a IPUCOCAHNHCHUC. Ecan mmara 3a HWHTCPHECT, KaK MpaBuJIO, HEC 3aBHUCUT OT
paccrosHus, Ha KOoTopoe nepeaatorcst ganHble, To npu CIIII 3aTpaTel B ceTH, CBSI3aHHBIC C PACCTOSIHUEM,
MOTYT CTaTh HAMHOTO HIke. IloaToMy miara 3a npucoeJuHEHHE, olpenensieMas Ha OCHOBE 3aTPaT, IOMOXKET
o0ecrevnTh MPaBHIbHYI0 HOPMATHBHO-NIPABOBYIO 0a3y, criocoOCTBys Oosiee OBICTPOMY pa3BEpTHIBAHHIO
CIIII Ha peIHKe.

YeThIpe OCHOBHBIX 3JIEMEHTA ILIATHI 32 pucoequHenne B pexume CIIII:

B uHTEpHETE 0 HEKOTOPHIX ANEMEHTaX M3BECTHO HA YPOBHE MPHIIOKEHHS WIH YCIYTH, a Ha YPOBHE CETH
M3BECTHBI COBCEM MHBIE CBeneHUsA. B pexume VolP cepBep, ocymiecTBiIsSoNui Takoit mpoTokoir, kak SIP,
3HaeT BpeMs Hauaja ceaHca M MOXKET 3HaTh BpeMsl €0 OKOHYaHHWS, HO MPAKTUYEeCKH HUYEro He 3HaeT O
3aJIeiCTBOBAHHBIX MEXIy 3TUMHU IBYMS MOMEHTAMH CETEBBIX pecypcaxX. ByaeT M3BECTHO TOIOIOTHYECKOE
MECTOIIOJIOKEHUE (JIOTHYECKOe MECTOIOJIOKEHHE B CETH) OKOHEYHBIX TOUYEK Hadaia M 3aBEepIICHHS CeaHca,
HO reorpaduieckoe pacroyioKeHne MOXKET 0CTaBaThCsl Hen3BeCTHBIM. Hapsiny ¢ atum ceth Ha 6aze [P Oynmer
HMMETh JICJIO CO 3HAYMTEIBHO 0OJIee MIMPOKUM KPYroMm MPHIIOKEHUH, YeM TOJIbKO mepenaada rojoca. Mmes,
COTJIACHO KOTOPOH CIleAyeT CUMTaTh, YTO 3aTPaThl CO3MAIOTCS WHUIIMATOPOM BBI30BA, B IIEJIOM HEBEpPHA.
B obmiem ciydae oueBHIHBIA "BepHBIH OTBET' Ha BONPOC O TOM, KaK pPacHpeieiHuTh 3aTpaThl Cpelnu
KOHEYHBIX TOJIb30BaTeseld, oTcyTcTByeT. O0ecneynBaomeil BbI30B CETH U3BECTHBI COBCEM IpPYTHE BEINU.
B cpene na 6aze IP kaxmas IP-geiitarpamma anmpecyeTcsl MO OTIAENBHOCTA W B TPHHIHUIE MOXET HMETh
OTJENBHBI MapuIpyT (XOTS Ha MPAKTUKE MapIIpyTH3AIW SBISETCS 3HAYUTENFHO CTaOMIbHEE, YeM MOXKHO
MIPEINOJIOKUTh HAa OCHOBE BBHIIIECKAa3aHHOTO). OTHOCUTEIBHO NMPOCTHIE MPUIIOKEHUS MOTYT F€HEpHUpPOBaTh
oueHb Ooubiioe yucno [P-nefitarpamm. J1iis nienieli yueTra 3TH TaHHBIE HEOOXOAMMO 0000IIaTh, B IPOTHBHOM
Clly4ae CHCTeMBl ydeTa 3axJIeOHyTCsl B HeEyIpaBisieMbIXx oObemMax wuH(popMaruu. [lo aHaIOTHYHBIM
MpUYHHAM OOBIYHOHN MPAKTUKOU SBISETCS M3MEpeHue Tpaduka 1Mo JaHHOU JIMHUU Mepeadyn JaHHBIX TOUKa-
TOYKA, a CO3J]JaHIE MaTPUILILI COBOKYITHOTO Tpa(uKa Ha OCHOBAaHUH IyYHKTOB Ha3HAYCHHSI CKBO3HOTO Tpaduka
OBLTO OBI TOPOTOCTOSIINM U OOPEMEHUTEIHHBIM MEPOTIPUATHEM.

4.1 I[lnaTut ceTh BhI3bIBaOUIEH cTopoHbI (CPNP)

puauun CPNP — npu KoTOpoM 3a BBI30B IJIATUT CETh, HHUIMHUPYIOIIAs 3TOT BBI30B, — OCHOBBIBAETCS, KaK
[IPaBUJIO, HA MPOAOJKUTEIBHOCTH BBI30Ba; OOBIYHO CTOPOHA, KOTOpas NPUHHMMAET (3aBepIlacT) BBI3OB,
HUYEro He miatut. B ceTsax Ha Oase IP HauncneHne miaThl MOKET OCYIIECTBIISITHCS HA OCHOBE KOJIMYECTBA
NepeJaHHbIX I1aKeTOB JaHHBIX, a HE Ha OCHOBE IPOJOJDKHTEIHHOCTH BBI30Ba. JTa CHCTEMa MOXKET
npUHUMATh GOpMy HauuCleHHs IIaThl Ha ocHOBe aneMeHToB (EBC) wnm HauuciieHHWs IUIaThl Ha OCHOBE
nporryckHoi ciocoOHocTH (CBC). O0e 3TH crcTeMbl OCHOBBIBAIOTCS Ha 3aTpaTax.

HenocTaTkmu:

. IMpu cucreme EBC Tapudsl Ha NpHCOETUHEHHE 3aBHCAT OT KOJMYECTBA CETEBBIX 3JIEMEHTOB.
UcnonwzoBanue cuctempl EBC (i CBC) mst [P-ceTeii mpuBoauT K TpaH3aKIIMOHHBIM H3/I€PIKKaM
(HampuMep, 1O OTIPEISIICHUIO TOUYEK TIprcoeTuHeHuUs K IP).

® Momnomous Ha 3aBCPIICHUC BBI3OBOB.

4.2 Kto BBICTaBJISIET CUeT, TOT moay4daer miaarty (Bill & Keep)

[Ipu 3TOM pexuMe IIaTa 3a 3aBepllIeHre BbI30Ba OTCYTCTBYET. B OCHOBHOM crcTeMa "KTO BBICTaBIISET CUET,
TOT TOJIy4yaeT Iyary" mpelncTaBisieT coboil cBoero poia OapTepHbIii OOMEH, MpH KOTOPOM omepatop A B
CBOEH ceTu 3aBepuiaeT TpadHK, NOCTYHAIOLMHA U3 ceTH omepaTtopa B, u Hao00poT. IIoCKOIBKY MOTOKH
TpaduKa MOTYT ypaBHOBEIIUBATHCS B 0OOMX HAIIPABIICHUSX, TO IUIATEKH HE OCYIIECTBISIOTCS, a LeHa IS
omeparopa A4 3a 3aBeplleHHEe CBOEro Tpaduka B CeTH B, BKIIOUYAET 1eMeHm npeodoCmasieHus nponycKHoll
cnocobnocmu cemu IS 3aBepIeHUs Tpadrka, HOCTYHAIOWIEro OT oneparopa B. B aToM cmbicne ycinyru mo
IIPUCOEIVHEHHIO HE SBIISIIOTCA OECIUIATHBIMH.
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[Tpu 5TOM pekrMe TpaH3aKIIMOHHBIE H3IEP)KKA MOKHO COKPATHTh, U OTCYTCTBYET MpoOJieMa MOHOIIOJINH Ha
3aBepIeHre BbI30BOB. OTCYTCTBHE IUIAaTEXEH 3a yCIyTH IO 3aBEpIICHHIO BBI30BOB ITO3BOJIIET M30€XKaTh
mpobeMbl apOuTpaka.

Henocrarku:

. [Ipu cucteme "KTO BBICTABISAET CUET, TOT MOJIYYaET IUIATy" MOCTABIIUKHN YCIYT 3aMHTEPECOBAHEI B
TOM, 4TOOBI KaK MOXKHO CKOpee Iepefarh CBOW TpaduK B JPYTyI0 CETh IUIS 3aBEpILICHHS BHI30BA,
4yto co3nmaeT 3ddekr "ropsueit kaprodenunsl”. s mpeomosieHuss 3TOM MPOOIIEMbl MOXKET OBITH
[1eIecCO00pa3HbIM  YCTaHABIMBATh TPEOOBAHWA B OTHOUICHHWH MHHHMAJIHHOTO KOJIHMYECTBA W
pasMeIICHNA TOUCK NPHUCOCANHCHHUA, C TEM 4TOOBI TaKast CHCTEMA MOTJIa IMPUMECHATHCA K KaKOMY-
MO0 KOHKPETHOMY CETEBOMY OIIEepaTopy.

4.3 IInaTa Ha ocHOBe KayecTBa 00CTy’KMBAHUA

Ecnn nBa mocraBOIviKa yCIyT MOXKENalOT KOMIIEHCHPOBATh IPYT OPYTY H3AEPXKKH MO Tepemade Tpaduka,
YYBCTBHUTEBHOTO K 3aJIepPiKKe, C IPEANOYNTAEMbIM Ka4eCTBOM OOCITYKUBaHUS, TO KAXKABIH U3 HUX 3aX0YET
MIPOBEPUTH, KaK IpyTras CTOPOHA BBITIOJHSET B3SAThIC Ha ce0s1 005A3aTeNIbCTRA.

[Ipu wMcrmonmp30BaHUM CUCTEMBI Ha OcHOBe QOS TpejcTaBiseTCS HEOOXOIMMBIM TPOBOJNUTH H3MEPCHUS:
1) oObemMa Tpaduka KakIOro Kjacca OOCITy)KMBaHHUSA, KOTOPBIM OOMEHMBAIOTCS B KaXXJIOM HAaIpaBJICHUU
MOCTABIIUKK YCIIYT; W 2) MoKa3aTeliel kauecTBa (haKTUYECKH OOeCIeueHHOro o0cmyxxuBaHus. M3amepeHnue
QoS HaMHOTO CITOKHEE KaK B TEXHUYESCKOM, TAK U B KOMMEPUYECKOM ILIaHE.

HenocraTknu:

. O0s3arenbcTBa, KOTOpble OepyT Ha ceOs MOCTaBIIMKW YCIIYT, KacaroTcsl MPEXIEe BCEro CpeaHeit
MPOJOJKUTENBHOCTA 33JACPKKU M OTKIOHEHUH OT Hee. Bo-mepBbIX, BaXHO MOMHHUTBH, YTO
W3MEpPEHUE 3THX IMOKa3aTelned MoApa3yMEBAET OINPEACIICHHYIO CTENEHb COTPYIHUYECTBA MEXAY
CETeBBIMHU OIEPAaTOpaMH, KOTOPBIE HETIOCPEACTBEHHO KOHKYPHUPYIOT MEXIY COO0OH 3a OJHHUX M TeX
)K€ KIIMEHTOB — KOHEUYHBIX IoJib3oBateneld. Hu oguH w3 omeparopoB He OyneT ¢ TOTOBHOCTBHIO
pacKpbeIBaTh KOHKYPEHTY BHyTPEHHIE TEXHHUECKHE TTOKa3aTeNu padoThl cBoel ceT. M H1 oxuH u3
HUX HE 3aXO0YeT, YTOOBI Ipyrasi CTOPOHA PacKphIBajia Mepesl BO3SMOXKHBIMHU MOTPEOUTENIMHU KaKue-
00 HEOCTAaTKH €ro CETH.

. Bo-BTOpBIX, MOTYT BO3HHKHYTh OMNAacEHHs B CBSI3M C TEM, YTO HW3MEPUTEIBHBIC CEPBEPHI,
IKCIUTyaTUPyEeMbIe B COOCTBEHHOW CETH B MHTEPECax KOHKYPEHTa, MOIJIA OBl CTaTh HACTOSIINM
"OMepaTUBHBIM KOIIMapoM" WM, BO3MOXKHO, MOCTABUTh TOJ| YTPO3y CUCTEMY O€30MacHOCTH B
pamMKax COOCTBEHHOH CETH.

4.4 Il1aTa HAa ONTOBOI OCHOBE (MOKHO TaK:Ke HA3bIBATH ''0TeJIb 1JIs1 MPUCOeTNHEeHUii")

TpaAuIMOHHBIA peXHUM TUIAThl 3a TMPUCOCIUHCHHE, a WMCHHO HAa MOMHHYTHONH OCHOBE, HECOMHEHHO,
ycaoxHseT OecnepeboitHoe yperynmmpoBanue TpeOoBanuit 00 orarte. [IpuumHAa COCTOMT B TOM, HUTO
npoayktbl CIII1 ocHOBaHbI Ha TaKUX MOKA3aTeNIX, KaK MPOMYCKHAs CIIOCOOHOCTh, KAa4eCTBO O0CITYKMBaHUS
U Kiacc obcimyxuBanus. [lockonbky oObearHEeHNE TpaduKa OCYHISCTBISETCS B OOIIEM y37e, He0OX0IUMO
CAHKIIMOHUPOBATh HAUMCIICHHE TIaThl 3a npucoeannenue Kk CIIIT Ha onToBOH, a He HA TOMUHYTHOH OCHOBE,
KaK 3TO JieNiaeTcsl B OOJBIIUHCTBE CilydaeB B Hactosmiee Bpems. B ycnosusx CIIIT obuue 3aTpathl B ceTH U
3aTparbl MO Iepenavye Tpaduka CTAaHOBSTCS HAMHOTO HIDKE 1O CPaBHCHHMIO C o0beMaMu Tpaduka H,
COOTBETCTBEHHO, CHIDKACTCS CPEIHHIA YPOBEHb 3aTPaT B CETH, CBSI3AHHBIX C KaXIOW emuHHICH Tpaduka.
Hauucnenvie tuiaTel 3a NPUCOCTUHEHUE HA ONTOBOW OCHOBE YCTaHABJIHMBAJIO Obl YETKHUE M PABHBIC yCIOBHUS
JUISL OTIEPAaTOPOB U COACUCTBOBAIO OBl PKOHOMHUHU CYACOHBIX U3JCPKEK M BPEMEHH, 3aTPayHMBacMOro Ha
yperyaupoBaHUe HEXKEIATSIbHBIX TSXKO U CIIOPOB.

B cBs3u ¢ 3THIM HEOOXOANMO TaKXKe ONPeAeTNTh, KaKhe BOMPOCHI CIEAYyEeT PEeryInpOBaTh U KaKue BOMPOCHI
MOXHO OCTaBUTH JIJISI PEIICHUS ITyTEM B3aUMHBIX IIEPETOBOPOB.
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5 HNuannuatusa B ooJjactu CIIII B Uuaun

CekTop 37meKTpocBs3u B MHIMHM npomen 60JbIIoi My Tk — OT FOCyIapCTBEHHOM MoHOonuu 10 1994 rona 1o
COBPEMEHHOTI'0 MOJIOKEHNUs Bemel — nmpucyTcTBust 10—11 mocTaBIIMKOB JOCTYNA B KaXKAOH JTUIEH3UPYEMOM
30He oOciyxuBaHus. CtTpaHa anms oOecriedeHus eIWHOOOpPa3HOM YCIyrH IOCTyma NeNuTCs Ha 22 30HBI
obcmyxkuBanus. llocTaBmUK eAWHOW YCIYTH JOCTyla B TOH WM WHOW 30HE OOCITY>XKHBAaHUS MOXKET
o0ecreunBaTh YCIyTH Kak MPOBOJHOHM, Tak W OecnpoBomHOW cBs3u. K ycimyram OecrpoBOJHOH CBSI3H
OTHOCATCS yCIAYT'HM TOJIHOMACIITA0HOW TOABIKHOM CBA3HM, OTrPaHMYCHHOW TIOABIKHON CBS3M W
(hmkcrpoBaHHOW OeCTpOBOTHOW CBs3W. [lepaTenp JNHIEH3WH MOXKET TaKKe IMPEeNOCTaBIATh YCIYTH 3a
JIOTIOJIHUTENIBHYIO IIIaTy. B cerMeHTe MeXIyropoJHOH CBsI3M B HACTOALLEE BPEMs TaKXKe JEHCTBYIOT
23 mocTaBUIMKa YCIAYr BHYTPEHHEM MEXIYTOpOJHOW CBS3M M 18 MOCTABUIMKOB YCIYT MEXIyHAapOIHOU
MEeXIyTropoaHoil cesi3u. Becero Ha 31 mapra 2008 roma mojoxeHue Jell ¢ JepiKaTesIMU JIMIEH3UNA ObLIO
CIEIYIOLIUM:

OO0uue cBeeHNs 0 JAeprKaTesIX JuleH3uii
Jepxareny 0a30BBIX JIUIIEH3UH 2
Hepxarenn munenzuit CMTS 39
Hepxarenn munenzuit UAS 240
Bcero, nep:xxaresiu JulleH3U 281

Pa3paboTka HOBBIX NPUIOKEHUN, KOHTEHTA W KOHBEPIeHIMS TEXHOJOTHMH B MHmmm co3mamu cpemy, B
KOTOpOW TMOSBWIIACH HEOOXOJMMOCTh B IMPHHATUU PEIICHUS OTHOCHUTEIBHO OYIYIIEro 3JEKTPOCBSI3U, B
OTHOIIIEHUHM KaK TEXHOJIOTWH, TaK W MpUJIOXKeHHs. B Hacrosiee Bpems ceTH (haKTHYECKH IeNsATCsS Ha Te,
KOTOpBIC MPEIOCTABISAIOT YCAYTH (BUKCUPOBAHHOW DIICKTPOCBS3H, MOJBMKHOW 3JICKTPOCBI3U U MHTEPHETA,
HO COKpallleHHE CpeJHEro n10xojaa Ha nonb3oBatens (ARPU), moBrienne cnpoca Ha YCIyTH, OKa3bIBacMble
3a TOMOJHUTENbHYIO IJIATy, U KOHBEPI'CHLIMS CBUACTEIbCTBYIOT B MOJIb3Y MPOJABMXKEHUSI KOHLIECTILIMU CETEH
MOCTEAYIOINUX TTOKOJIEHUH.

B Uuauu omepaTopsl 3eKTpocBsa3u yxe Hadanu nepexon k CIIII, BHenpss ocHOBHyIo ceTh Ha Gase IP.
[epexon k CIIII, BepossTHO, OyJET MOSTAHBIM U MOXET MOTPEOOBAaTh THTAHTCKUX MHBECTHIIUN CO CTOPOHBI
OTIepaToOpOB JIIEKTPOCBS3W. Hapsamy ¢ THraHTCKUMH WHBECTHIHSAMH MOTYT BO3HHUKHYTH BOIPOCHI
PETYISTOPHOTO M TEXHHUYECKOT'O XapakKTepa, KOTOpble MOHANOOUTCS peliaTh B HMPUOPUTETHOM MOPSJKE.
C uenbio ompeaeneHUus] U PACCMOTPEHHS PAa3TUYHBIX OTHOCALIMXCS K CETSAM MOCIEAYIOMMX MOKOJICHUH
BOIPOCOB, TaKuUX KaK aKkTyalbHOCTh M cpoku mepexona Kk CIIII u cBs3aHHBIE C MEPEeXOJOM BOIPOCHI,
perynsaTopHblii opran Mummm B oOmactu aiektpocBsazu (TRAI) B wumrome 2005 roma BBICTYNHII C
WHULMATHBOM, HANpaBICHHOH Ha TMOBBIIICHHNE HH(OPMHPOBAHHOCTH, W OMYONHMKOBal JOKYMEHT IIO
pe3ynbTaTaM MpOBEACHHBIX HccieqoBaHnid. OCHOBHEIM oleparopaM ObLIT TaKXe Pa30CiaH BOIPOCHUK IS
cOopa UxX MpeaBapUTEIbHBIX KOMMEHTapHEB 1Mo Bormpocam, otHocsmumMcs k CIIIT. B saBape 2006 romga 0511
BBIITYIIIEH KOHCYJIbTAIMOHHBIA NOKYMEHT "Bompockl, oTHOCSIIMECS K CETAM MOCIEAYIOMIUX TMOKOJICHUH
(CIIID". B wmaptre 2006 roma TRAI HampaBui NpaBHUTENBCTBY CBOM pekoMeHmamuu 1o "Bompocawm,
OTHOCAIITUMCS K ceTsiM mocienytonux mokonennid (CIIIT)". OcHoBHBIC TyHKTH pekomMeHaarmii TRAIL:

. [IpaBuTENBbCTBY crlenyeT OpraHM30BaTh Ha 0a3e pa3iMYHBIX YUYpEXKICHHH, Takux Kak LleHTp
TEXHHYECKUX pa3paboTok B obmactu snekrpocsssu (TEC), Lientp paszsurus tenemaruku (C-DOT)
n llearp mnoBbmeHns kBamdukaruu B oOmactu mekTpocBss3u (ALTTC) wm nmpyrux, psn
WHTEPAKTUBHBIX CEMUHAPOB-NPAKTHKYMOB M0 pa3nuuHbiM acrnekram CIIIT nmast moBbIIeHUs
UH()OPMHUPOBAHHOCTH Pa3IMYHBIX 3aHHTEPECOBAHHBIX CTOPOH.

. bouto eme pa3 momuepkHyTO, 4TO pekoMmeHmanuu TRAI OTHOCHTENbHO €IUHOTO peXuMa
nuneH3upoBanus ot 13 suBaps 2005 roga cieqyeT paccMOTpeTb 0e3 MPOMEJICHHS, ¢ TEM YTOOBI
pasITUIHBIC OMEPATOPBI MOTIIA ¢ MAaKCHUMAaITbHOH 3¢ ()EeKTHBHOCTHIO UCITONIB30BaTh Tuiardgopmy CIIIT
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IUIsl OKa3aHUsl BCEX BUAOB YCIyr IMEpelayd rojioca, JAaHHBIX, BUIEO U YCIyT PaJUOBEIIAHUS B
paMKax eAMHOM JIMLIEH3UH.

. TEC cnenyer HopyYuTs B CPOYHOM IOPSIKE U3YUHUTh M MPOAHAIN3UPOBATH CIOKUBIIYIOCS B MHpPE
curyario B obmactu CIIII, ¢ TeM 9TOOBI BOCIIONB30BATHCS ATUM ONBITOM B ycioBusx VHmnm n
pa3paboTaTh COOTBETCTBYIOIINE TpeOOBaHHS K HHTEpdecam.

. CrnemyeT co3maTh COBMECTHBIE MEXKOTpPAcieBble KOHCYJIBTATUBHBIE TPYIIBL, KyAa BXOAWIH OBI
npeacrasutean TEC, NMOCTaBIIMKOB YCIYT, TEXHHYECKMX HHCTHUTYTOB M TOPTOBBIX (DUPM, IS
aHanm3a ctangaptos CIII n ux amantanuu K CyIIeCTBYIOIIMM B CTpaHe TPpeOOBaHUSIM.

. Cremyer co3maTh SKCHEpTHBIH KomuTeT B cocrtaBe mnpexactasutener DOT, TEC, C-DOT,
MOCTaBIIMKOB YCIIYT, TOPTOBBIX (DUPM H JCIOBBIX KPYTOB JUIsl 00CYKIIEHUS Pa3IMYHBIX BOIIPOCOB,
otHocsmxcs k CIIIT.

. 20 utons 2006 roma ObUT YUpEKACH SKCHEPTHBIH KoMuTeT noj HazBanneM NGN-eCO, Kya BOILIH
30 mpencraBuTenel pa3IMYHBIX CEKTOPOB 3aMHTEPECOBAHHBIX CTOPOH. KoMuTeTy OBUTH MOpPYYEHBI
CJIEAYIOIINE OCHOBHBIC 3aa4u:

. pa3paboTaTh nMporpamMmy MoBbIIeHHst HHPopMupoBanuoctu 06 CIIIT;
. cocraButh rpaduk nepexona k CIII1 Ha HaMOHATBHOM YpPOBHE;
. BBIITYCTUTHh 0a30BbI€ JOKYMEHTHI, KOTOpble OyayT ucrmonb3oBaThesi TRAI mig KoHCymbTanui mo

BOMpocaM npucoennHeHus 1 QoS.

Hanee NGN-eCO yupenun TpU OCHOBHBIE TMOATPYHIBl B COCTaBE MPEACTABUTENEH pa3IUYHBIX
3aMHTEPECOBAHHBIX CTOPOH JIS IMOAPOOHOTO HM3Y4YEHHs BOMPOCOB JIHMIIEH3MPOBAHMA, NMPHUCOEAMHEHUS U
kadectBa oOcmyxkuBanus (QoS). Ha ocHoBanmm ot4yeToB 31X ocHOBHBIX rpymn NGN-eCO npeacraBui
TRAI cBoii 3akmounTensHblid oTdeT 24 aprycra 2007 roaa.

C nenpro moBbimeHus ocsenpomieHHoctn o CIIIT cpemm 3amHTepecoBaHHBIX cTOpoH TRAI opranmsoBan
4 nexabpss 2007 roma B Hpro-Jlenn oOnHOAHEBHBIM HAIIMOHANBHBIM cemMuHap Mo Teme "l[loBwimeHue
ocenomiieHHocTH 00 CIIII". B paboTe ceMuHapa MpUHSUIA y4acTUE MPEICTABUTEIN MOCTABIIUKOB YCIYT,
TOPTOBBIX (PUPM, TIOCTABISAIONINX 000PYIOBaHIE, OPTaHU3AINHA OTPACIH, TPABUTEIHCTBEHHBIX YUPEKICHHM,
YaCTHOTO CEKTOpa, HAYYHBIX YUPESKICHUHN U T. II.

TRAI otmetun, uto k pa3BepteiBanuio CIIII mpucTynuiao 3HaYUTENBHOE YUCIO ONEPATOPOB AIEKTPOCBS3H.
Ha srane nepexona k CIIII ciemyer naTh OIEHKY CYIIECTBYIOIIEH MOIUTHKE B 00JACTH JIMIICH3UPOBAHUS U
pPETYJISITOPHBIM paMKaM B OTHOIIEHWHW M3MEHEHUW TEXHOJIOTUH M PBIHOYHOM CTPYKTYphl. [IpuMeHsemas k
CIII xonmennus "ogHa CeTh — MHOrO yCIyr' TMOJYEPKUBACT HEOOXOAMMOCTh TEXHOJIOTHYECKU
HEHTPaJIbHOTO MOJIXOJa K JIMIIEH3UPOBAHUIO 03 ydeTa KOHKPETHOTO BHJA yCIYT W JeNlaeT ero BHEeIpEeHHE
HACyIIHOU MTOTPEOHOCTHIO.

Hanee TRAI ormerun, uro nepexon k CIIII MokeT M3MEHHTH CYIIECTBYIOLIHE XO3SHCTBEHHBIE MOJEIN
MOCTaBIIMKOB ycayTr. C OJHON CTOPOHBI, TPaAULIMOHHbIE TOCTABIIMKY yCIyr B pe3ynbraTe BHeapeHus CIIIT
W TOJY4YEeHHUs] BO3MOXKHOCTH TMPENOCTaBICHUS CBOMM a0OHEHTaM HOBBIX YCIYT CMOTYT JOOHMTBCS
3HAYUTENLHO Oonbliell 3(Q(EKTUBHOCTH ¥ CHHU3UTH 3aTpaThl, TEM CaMblM TNOBBIIAs JOXOABI M
npuObUTbHOCTE. C IPYTO# CTOPOHBI, HE3aBUCHMOCTD YCIYT MOKET CO3/1aTh HOBYIO KaTETOPHIO MOCTABIINKOB
yCIOyr — TMOCTaBIIMKOB YCIYI NPWIOKEHHH M KOHTEHTa, 4YTO OyZeT CHOCOOCTBOBaTh BHEIPEHUIO
WHHOBAIIMOHHBIX YCIYT M XapaKTepPHBIX AJSI KOHKPETHBIX CEKTOPOB PEIIEHHH. DTO MO3BOJUT IOIOIHAThH
JIeATENbHOCTD TPAJULIUOHHBIX ITIOCTABLIIMKOB CETEBBIX YCIYT NPU MUHUMAJIBHBIX MHBECTULIUSAX U OKa3bIBATh
MHOXECTBO HOBBIX YCIyI. B pesynbrare Takoro pa3BUTHSI COOBITUH MOTYT M3MEHUTHLCS XapaKTCPHUCTUKU
MIPEeIOCTaBICHNS YCIyT. TpaauiOHHBIE TOCTABIINKU CETEBBIX YCIYT MOTYT IPEBPATHTHCS HCKIIOYUTEIBHO
B IIOCTABIIMKOB JOCTyIla, a MHOTUE INPHUKJIAAHble ycIOyru (Iepelrada rojioca, BHUJEO, IIUPOKOIOJIOCHAS
nepeaaya W IepeAaya AaHHBIX, M T.I.) MOTYT NPEAOCTaBISATHCS MOCTABIIMKAMHU YCIYT MPUIOKEHUH U
KOHTEHTa. DTO MOKET U3MEHUTh X03AHCTBEHHYIO MOJEINb EHCTBYIOIUX OMEPATOPOB B TAKOM CTENEHHU, YTO
noTpedyeTcst IPUHUMATh MEPhI PETYJIITOPHOTO XapaKkTepa.

Taxxe OTME€YAJIOCh, YTO PCTYJIATOPHBLIC OpPraHbl BO MHOTHUX Pa3BUBAIOMIUXCSA CTpaHaX HOpCANIpUHUMAIIN
NOIBITKU YCTAaHOBUTH O6]J_II/I€ MPUHIUIIBI TIEPEXO0Ja K CIIII 3a00JI0 40 Ha4dajia CaMOro mnepexoaa. B stom
3aKIIIOYACTCAd OTIMYUE OT IIOJOXKCHUA C TPAAUIIMOHHBIMU CETIAMH, TAC XO3SIUCTBEHHBIE MOJCIN, CCTH H
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KOHKYPEHLIMSI BO3HHMKJIM [0 Hadama peryiupoBaHus. OnepaTopbl W peryssiTOPHbIE OpPTaHbl BCETO MHpa
00CYXIIAIOT, KaK MPeoJIoJeTh TEXHUYECKUE MPOOJIeMbl, CBSI3aHHBIE ¢ (YHKIIMOHAIBHON COBMECTUMOCTHIO,
MPUCOCANHEHNEM, U KaK CTUMYJIHPOBAaTh MHBECTUUUH B HH(PACTPYKTYpy NpPH MHUHHMAaIbHOM pPHCKE B
oTkpsITOi cpene CIIIIL.

YuuTsiBasg Bce acIeKTHl W TO, 9TO B HIUM ceTn M MHPPACTPYKTypa CTPEMHUTEIBHO pa3BuBaroTcs, TRAI
OTMETHJI, YTO TPUIIIO BpeMs paccMoTpeTh cBasaHHble ¢ CIIII BOmpoCHl JHMIIEH3UMPOBAHHUA W BOMPOCHI
PEryIsTOPHOTO XapakTepa, KOHCYIbTUPYSICH C 3aMHTEPECOBAaHHBIMU cTopoHamu. TRAI oTmeTui, 4to 310
Oynmer cmocoOCTBOBaTH HE TOJBKO OoJiee THIATETPHOMY H3YYEHHIO OCHOB JIMIIEH3WPOBAaHUSA U
perynupoBaHus, HO U CHIKEHHIO MHBECTHUIIMOHHBIX PHUCKOB A omnepatopoB. Beumy storo TRAI mznman
KOHCYJbTAIIMOHHBIN JOKyMeHT "Bompochl IUIEH3UPOBAaHUS, OTHOCAIIMECS K CETAM MOCIEAYIOIIUX
MTOKOJICHU", 9TOOBI MONYYUTh OT 3aMHTEPECOBAHHBIX CTOPOH 3aMeUYaHUs 10 Pa3IMyHbIM BompocaM. beum
TTOJTYICHBI 3aMEUaHUs OT IIOCTABIMUKOB yciayT. B HacTosmee Bpems TRAI pazpabatpiBaeT peKOMEHAAINH 110
BOIIPOCAM JIMIIEH3UPOBAHMSI, OTHOCSIIMMCS K CETAM TOCIHEAYIOIIMX TOKOJICHUH, KOHCYJIBTUPYSCh C
3aMHTEPECOBAaHHBIMHU CTOPOHAMH.

TRAI Takxxe paccmaTpuBaeT BO3MOXHOCTb CBOEBPEMEHHOI'O BBINYCKAa KOHCYJBTAIIMOHHBIX JTOKYMEHTOB
"Bonpocel npucoeaunenuss CIII" u "Bompocel kaudectBa obOciyxuBanus B CIIIN" mnsg obecneuenus
maBHoro nepexoxaa k CIIII.

6 Cpena CIIII B KOxknoii Kopee

[TonoxeHust MONMTUKK B 0OJacTH TNPHCOEAMHEHHUS B cpele ceTel mocienyromux mnokoneruid (CIIII),
npussaToil B IOxnoit Kopee, npeacrasnens! B [lpunoxenun 2.

7 3akioueHune

B macTosimeM oTdeTe onpeAeNsIoTCs BOIPOCH W BO3MOXKHBIE 3anaun, cBs3annble ¢ CIIII. Ha mocnemnem mo
BpeMeHn coOpanuu ['pymmer Jloknagurka BeISCHUIIOCH, YTO Bompoc OBl MOCTaBlIeH CIUIIKOM PaHO B TOM,
4yTO Kacaercs MacmTabHoro passeptbiBanus CIIII, u, BeposTHO, Takoe IMOJIOKEeHHE OyNEeT COXPaHIThCS B
TeueHnue HekoToporo BpemeHH, noka CIIII He OymyT pasBepHyTHI Ooyiee mupoko. Bo3mokHOE perreHne
COCTOMT B TOM, YTOOBI OINPEACIUTh OCHOBHBIC MPOOJIEMBI TOra, Korna Oonbiiee uncino Ynenor CekTopor
MCD Brenpst CIIII B cBoux crpanax U 0oiplie ONEpaTOPOB MPHCOSTUHAT MexXIy coboit ceou cetu CIIIT.
Bruto npuHsATO pemeHne coxpaHuTh Bompoc B iepecMOTpeHHO# opMe Ha CIIeTy I UCCIeT0BATEIbCKAN
nepuon. I[lockompky mepexonm ot KTCOII x CIIII sBnsercs eCTeCTBEHHBIM ''BoaopasaenoM’, BOIPOCHI
COTJIallIEHUH O MPUCOEIMHEHUHU Ha 3TOM dTare B JI000M ciiydae TpeOYIOT MacIiITaOHOTO MEePEeOCMBICTICHUSI.
[Tepexon x CIIII siBsieTcss MOMEHTOM, KOTJa CIIEAYET MMePECMOTPETh PEKHUM MTPUCOSTUHEHUS B IIEIIOM.
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CIIII Cetu nocneayromux MoKoJIeHUH

MCD MexTyHapOJHBIN COI03 IJIEKTPOCBI3U

KTCOII KommyTtupyemas TenedoHHas CETh OOIIETO MOJIb30BAHUS
LHCHUC Hudposas ceTb ¢ HHTErpanyen ciyxo

BPK BpemenHoe pazzieneHre KaHajJoB

1P IIporokon UuTepHeT

SBC [TorpannyHBIi KOHTPOJUIEP CEAHCA CBA3HU

IMS MynsTuMenuiiHas yciryra Ha 6asze mpoTtokosna [P

QoS KauecTBo oOcyxuBanus

SGW 111103 cUTrHAIHU3aIUHA

MGW [Inr03 cpensl nepenaun

1E CoenuHuTENbHAS KOMMYTAIlMOHHAS CTAHIIHS

POI Touka npucoeTMHEHHUS

VLAN BuptyanbHbie TOKaJIbHbIE BHIYUCIUTENbHBIE CETU
BUC BuptyaibHbie YacTHBIE CETH

CAPEX Kanuranonoxenus

OPEX OKCIUTyaTallMOHHbBIE PACXOIbI

MPLS MHOronpoTOKOIbHAsE KOMMYTALAs METOK

DNS JomMeHHas cucteMa UMEHOBaHUSA

SIP IIpoToKOI MHULIMUPOBAHMS CEAHCA CBSI3U

URI Unentudukarop pecypcea noab30BaTess

VoIP Ilepenaua rosioca o nmpotrokosy MHTEepHeT

CDR 3anucy JaHHBIX O BBI30BE

CPNP OriaTa B CETH BbI3BIBAIOIIEH CTOPOHBI

EBC Hauucnenue nnaTel Ha OCHOBE 3J1€MEHTOB

CBC Hauucnenue naTel Ha OCHOBE MPOITYCKHOM CLIOCOOHOCTH
TRAI Perynsaropuslit opran Muaum B 061acTh 3J€KTPOCBS3H
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IMPUJIOKEHME 1

Presentation on “Next Generation Network (NGN) in Competitive Market Environment” by Warid Telecom
International Ltd. (SATRC Workshop on Regulatory Aspects of NGN including Interconnection)

Next Generation Network (NGN)
in Competitive Market
Environment

Prepared & Presented by Md. Shahriar Rashid, Head of NSS

Warid Telecom International Ltd.
Bangladesh Operations

[a]
[
allENGN ¥

Next Generation Network

What is NGN? WARID

Next Generation Network (NGN)

= Packet-based network.

- Able to provide telecommunication & broadband services.

= Able to support general mobility service.

= Able to support QoS-enabled transport technologies.

- Last but not least, it is a network where service-related functions
are independent from underlying transport- related technologies.

[a]
ox
-1llZNGN .
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What NGN Does? WARID

= NGN separates transport layers from control layers.

= Introduce layer architecture.

MONOLITHIC SWITCH
ARCHITECTURE

S

2

S

/

S —
S N
_— \y ‘3‘“‘3?
S TDM Switc|
=8
. / oY edia Gateway!
\‘J ot Controller

< <
~8\o\\.'b‘\‘z' >

l oS Media Gateway
/ 1 - -
tes o e

Open, standardised interfa
NGN ARCHITECTURE

a
[
Why operator moving towards NGN? WARID

Because of :

Market Situation:

= Continuous volume growth.
= Falling unit prices.

= New service opportunities.

Network Requirements:

= Efficient CAPEX expansion.
= Continuous OPEX reduction.
= |MS preparation.

Cost Optimization & Migration to Common IP Technology.

o]
14
alliNGN »

Next Generation Network
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NGN Benefits WARID

= “Triple-play” — Voice, Video & Data.

= Simplify service creation environments. -> Easy operation.

= Single network management layer. -> Simplify the operation.

= Services are independent to transport layer. -> Easy deployment.

= Maximize the data network capacity. -> CAPEX savings.

= QOpen standards creates vendor competition. -> Reduce price.

= Future proof solution for introducing IMS and FMC. -> Ensure TCO.
» Reduce the OPEX and CAPEX.

a
[
allinNGN y

Next Generation Network

Next Generation Network (NGN)
deployment in WARID Network
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WARID is the first operator in Bangladesh A
deployed NGN Core

WARID

TELECOM

Long Term Operator Market Shares (%) Operator Comments
2% 2% e License: 1996
E— — e Operations: 1997
8% 4% 5% 4% o Technology: GSM 900 / 1800
grameenphone e Shareholders: Telenor (62%),Grameen Telecom (38%)
29% e License: 1996
e Operations: 1997
e Technology: GSM 900/ 1800
e Shareholders: Orascom Telecom
1%
12% o License: 1996
- o Operations: 1997
V4 ) o Technology: GSM 900 / 1800
e o Shareholders: Telekom Malaysia International (70%),
NTT DoCoMo (30%)
e License: 2005
‘Ar" e Operations: 2007
YN e Technology: DCS / GSM 1800
BANGERDESH e Shareholders: Dhabi Group
e License: 1989
e Operations: 1993
o Technology: CDMA 800
e Shareholders: SingTel (45%), Pacific Motors (31%),
2002 2003 2004 2005 2006 2007 Jun-08 Fareast Telecom (24%)
: " e License: 1996
mGP Banglalink mAktel mWTIB Citycell mTeletalk TeLR « Operations: 2005
UTalk o Technology: GSM 900 / 1800
Source: BTRC and WCIS * Shareholders: Government

[a]
r
allENGN

Next Generation Network

WARID consideration on NGN selection WARID

Market Consideration
= ARPUis low. .

Network consideration

Easy deployment to catch the opportunities.

2-3 big players.
Continuous price cut.

Continuous new services.

Fast penetration.
And fast growth.

= Easy operation and maintenance.

= Advanced technology independent on CN and AN.
= Future-oriented network.

=  Open system.

= Low cost. TCO.

Global Mobile Traffic vs. Global Mobile Voice ARPU Trends

Average ARPUs (EURO/month)

22

©
Callular Voice traffic (B mins)

2005

T T T T +3

2006 2007 2008 2009 2010

[ Average ARPUs (EURO/Month) === Cellular Voice Traffic (B mins)

Sourco: Alcatol-Lucont Analysis

a]

r
allENGN

Next Generation Network

Mobile Traffic vs. ARPU Trend Characterizes is indicative of Market Dynamics across the industry and
strategically impacts all customer segments (fixed,mobile, enterprise, xVNO, etc) and ecosystems.

17
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WARID Core Network WARID

At launch Warid has deployed:

MsC 11 MSC 12 J MSC 13

Legend
IP connection with —
MSC Server 109 SIGTRAN association HLR
. . E1 connection —
Media Gateway 13 with narrow C7 links MPBN IP Network FNR
. E1 connection
HLR 102 T withHsL
FNR 102 \
Z
SGSN :01
MGW 21 j MGW 24 B MGW 22 B MGW 23
GGSN 101
Core Router: 112
Core Switch: 112

a This is happened within 6 to 7 months because of simplified
& layered (NGN) architecture.
allENGN

Next Generation Network

WARID IP Backbone WARID

Same transport layer for different services

CS Core Same IP backbone used for:

= Circuit switch voice traffic.

= Circuit switch signaling traffic.

= GPRS network/service.

= |T network.

PS Core = Performance & quality network.
= |P phone (for Warid office only).

P&Q
Assurance

Benefits:

IT = No separate investment for IT and GPRS network.
Network = No separate investment for transmission of Warid
office internal calls.
= Optimize bandwidth utilization for Warid to Warid
calls by payload traffic (Nb Traffic).

a)
[ = CAPEX and OPEX savings.
allENGN o

Next Generation Network
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Transmission Efficieny in Traditional Network WEARIP
Example: Legacy/Traditional Local Switching
BSC is far from MSC msc

g —¥ x

BSC
Point of Interconnect (POI)

= Call under same BSC has to carry over to MSC by costly TDM based transmission.
2 long distance circuit is required for per intra BSC calls.
= Call under same area PSTN/PLMN has to carry over to MSC by costly TDM based
transmission.

Result: High CAPEX Involvement, Lower optimize usages.

a
4
alliNGN P

Next Generation Network

Transmission Efficieny in NGN Network WARLP

Example: NGN Local Switching

BSC is far from MSC-S but MGW is close

o A N

BSC M-MGw msc-s

Point of Interconnect

= Call under same BSC does not need to carry over to MSC.
Saving 2 long distance circuit for per intra BSC calls.
= Call under same area PSTN/PLMN does not need to carry over to MSC.

Benefits: CAPEX saving, CAPEX maximization

a]
14
allENGN .

Next Generation Network
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Transmission Efficieny in Warid Network WARID

Distance between Dhaka and Bogra is 300KM.

Legend
IP connection with
SIGTRAN association
E1 connection
with narrow C7 links

= Warid Bogra BSC connected with Bogra MGW
controlling from Dhaka MSC-S.

= Savings transmission bandwidth and cost for
intra BSC/MGW calls.

E1 connection

T withhsL W LELES » Savings 66% transmission bandwidth and cost
for long distance calls.
GP Aktel
CityCell anglalink .
’ Benefits:
= CAPEX saving.
= CAPEX maximization.
* Bandwidth utilization.
Q
14
IP Backbone Redundancy in NGN Network WEARIP

As all service are providing through same IP backbone,

Backbone Redundancy is High Priority.

Ethernet
Switch

Router

Primary link
Ethernet Pt X ——
board Seco” -

SN~
~'Jan, . 4
S~ 7
~_ 7

~
” s ~
-7 S~
- ~
Ethernet Gbt - R x
board Gb 7 =
M-MGw Ethernet Router

Switch
Benefits: High availability & increased robustness.

a]
14
allENGN
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IP Backbone Redundancy in Warid Network

E1 backup

GE
ST

K
@‘DHAKA 1(%
Lot

E1

KHULNA

[a]
r
lENGN

Next Generation Network

DHAKA

&
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SYLHET
&2

WARID MPBN STM-1 and E1 Links

MPLS TE part

B &
CHITTAGONG

.

Warid has deployed:

1+1 Redundant MPBN.

Signaling redundancy by E1
Sylhet, Bogra and Khulna

incase of fiber cut for MPBN.
Router to Router is GE.

= Board level Ethernet card

redundancy at MGW level.

Benefits:

= Service availability high.

= = = Day time maintenance.

= No single point of failure.
= Reduce O&M cost.

21

BSC Load Sharing in Warid Network WARIP

Advantage of Soft Switch with virtual MGw

1 2

.32 1 2 .32
Virtual MGws Virtual MGws ffa
M-MGw node M-MGw node M w node
Benefits:
BSC or RNC

= Service availability high.
= Day time maintenance.
= No single point of failure.

[a]
z = Reduce O&M cost.
alliNGN e

Next Generation Network
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Core Capacity Optimization in Warid Network

Advantage of separate control and connectivity layer

Distance between Dhaka and Khulna is 300KM.

= Khulna MGW is controlling by

VMGW 2 MSC-S from Dhaka.
MSCS08  ¢wmm) | =) BSS
S:::ET(I) = BSCis controlling by one MSC-S.
= POl is controlling by another MSC-S.
KHULNA
MGW Benefits:
MSCS07 ) National =) POI = Utilization of MSC-S’s extra capacity.
:\,e:“':,::) = Resource utilization.

= Service/capacity ensure during
festivals like EID.
= CAPEX maximization.

o)
I z
III 3 NGN ‘ 17
Next Generation Network

Signaling Architecture in Warid Network WARIP

Traditional Signaling

Traditional signaling has complex physical &
logical configuration.

Signaling over IP (Sigtran) has simple
configuration (IP address only).

Warid HLR and FNR are based on Sigtran.
Warid MSC-S to MSC-S is through Sigtran.
Warid IN SCP and SDP are based on Sigtran.
Like other operator Warid does not require
separate STP or Signaling Gateway (SG).

Signaling over IP

HLR HLR

Benefits:

= CAPEX saving, no investment for STP & SG.
= Better utilization for transmission capacity.
= Packet switch and O&M traffic can be
shared from signaling transmission.

Less analysis require for signaling.

= Easy O&M means reduce OPEX.

IP Network

IR

r
allENGN P

Next Generation Network
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A

Warid way forward:- 3G network deployment*45!P

NGN allows simultaneous access for WCDMA & GSM

= Warid has no traditional MSC.
= Warid has soft switch MSC.
= Warid has IP backbone.

WCDMA = No investment require in the
core network.

GSM Warid core network is ready for
3G deployment. No architectural
change is required.

Benefits: Requirements:

=  Flexible use of investment. = 3G license from regulator.

=  Ensure TCO. = RNC, lu over IP.

= NodeB, lub over ATM.

a
4
alliNGN P

Next Generation Network

Warid way forward:- MSC in Pool deployment

Defined in 3GPP R4 Advantage of MSC in pool:

= No inter MSC handover is required

within the pool area.

No call drop due to inter MSC handover.

= No LU is required within pool area.
Traffic balancing, specially during special
event like EID, HSC, SSC result, 315t nights.
Service availability.

Benefits:
= Service availability high.
= Day time maintenance.
= No single point of failure.
= Reduce O&M cost.
R = Utilization of MSC-S’s extra capacity.
x
a1ENGN "

Next Generation Network
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Warid way forward:- IMS deployment

Defined in 3GPP R5

= One of the requirement for IMS is service independent transport layer.

= Warid existing MPBN transport (IP) layer is service independent.

) (@) Applications
g A § Internet
- N y
(@) < a\ o
=) EA o 4D
j/' Gpnsﬁwy—(,’\" HSS IMS 5
Media PSTN,
A g Gateway \ GSM
\{’ jg n a “ fixed
%\4) = SIP user ré »
a
E
al BNGN
Next Generation Network
Nutshell

Benefits:

= Time-to-market will be reduced.

= Commercialized services growth
will be Cost-effective.

= Ensure TCO.

NGN helps WARID (a green field operator)

- Faster network deployment.

- Maximize utilization the CAPEX.

- Reduce the OPEX.
- Higher availability.

- Participate in the Air time price cut environment.

- Ensure TCO.
- Ready for 3G and IMS.

a]

r
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Next Generation Network
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IMPUJIOKEHUE 2

Interconnection Policy under the Next Generation Networks(NGN)
Environment in South Korea

Next Generation Network (NGN) environment

A Next Generation Networks (NGN) is a packet-based network able to provide telecommunication services
to users and able to make use of multiple broadband, Quality of Services (QoS)-enabled transport
technologies and in which service-related functions are independent of the underlying transport-related
technologies. It enables unfettered access for users to networks and to competing service providers and
services of their choice. It supports generalized mobility which will allow consistent and ubiquitous
provision of services to users. [ITU-T Recommendation Y.2001 (12/2004) - General overview of NGN]

As network environment moves from circuit-based to packet-based, telecom regulators in most countries
need to review whether current policy fit the packet-based environment and promote network development.
Among several telecom policy issues, interconnection policy has a major position among issues of telecom
policy.

Interconnection policy

Through the interconnected networks, individuals are able to communicate with others who are not in
connection directly on their network. That is, if an individual subscriber is connected to a particular network
through interconnection, the subscriber can communicate with anyone who is connected to many other
networks that are connected with the particular one. Given this, effects which the subscriber can gain through
network will increase, as the number of subscribers connected through the interconnection grows. Adding up
all of these effects will increase exponentially and this is called network effects.

As the telecommunications market turns over into competitive environments by multi-carriers, government’s
policy regarding network connection between carriers plays an important role in its competitive policies.
While interconnection policy provides incentives for new entrants to do business, it provides investment
incentives for the current vendors that own and operate networks. ITU’s recommendation for interconnection
policy is that the connections between networks should be provided in a timely manner, and the charges
should be based on cost-oriented rates. The organization also recommends that the price needs to be set in a
transparent, reasonable, and unbundled way (ITU Reference Paper, Para. 2.2(b)).

The key issues regarding interconnection policy include the process of connection request and offer, the
assessment procedure of charge, the conditions of level, technology and operation of charge.

Roles of regulator in terms of interconnection

Regarding the government’s role of regulating interconnection, there is a need to identify the existing as well
as new regulations for the entrants to the interconnection market. Government needs to prepare an
interconnection guideline in order to let new entrants know about technical and operational issues on
interconnection with other carriers. Generally, in the guideline, definitions of types of interconnection,
descriptions on carrier-to-carrier relationship, declaration of carrier-to-carrier charging principles, and
accounting principles among carriers are included.

When assessing charges through negotiation between carriers, it can cause conflicts. Right then, it is a high
time the government should intervene in the negotiation between carriers. Basically, charges refer to the fees
paid for the rent to use other carriers’ networks. To some of new entrants, the charges take up to 40~50% of
the total cost, making a direct and significant effect on the carriers’ outcome.

Interconnection issues under the NGN environment

There are three different types of interconnection models: The interconnection in Public Switched Telephone
Network (PSTN) which is the base of telecommunication services; the interconnection in Voice over Internet
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Protocol (VoIP) which is spreading out recently; and the interconnection in All-IP which is expected to work
as the based for the future telecom networks.

In VoIP which is based on the Internet packet system, vendor using access is hard to prescribe the network
component of vendor which is providing. In other words, theoretically, delivery path depends on packets, so
it is hard to figure out the network components of each vendor properly. As such, it is tough to apply the
estimation system to the existing PSTN. Suggested model until now is a charge system which is applied to
the data communication systems including the Internet. It is “Uniform Access Charges” which pay charges

regardless of the distance and type.

Table 1. Comparison of Telecommunications and Internet Cost Recovery

Telecommunications

Internet

* Cost recovery subject to significant
regulation and government oversight.

* Settlements are transparency.

» Settlements based on traffic flow and
charged on minutes of use.

» “Half-circuit” approach to sharing the costs
of the international link.

* Settlements operate on a destination
specific basis.

e Under the accounting rate settlement
model, the same system applies for all

Little or no regulatory oversight.

ISP contracts are subject to non-disclosure
agreements.

ISPs combine transmission and content.

Cost recovery based on link capacity.

Charged on bandwidth and derived throughput of
the link.

ISP network access provides onward transit to
many other networks and destinations.

ISPs use different charging models, depending on
the characteristics of the ISPs involved.

network operators.

Regarding models of internet interconnection, there are two agreement schemes which are peering
agreements and transit agreements. Peering agreements, which is so called “Sender Keep All” or “Bill and
Keep,” is a zero compensation arrangements by which two internet service providers (ISPs) agree to
exchange traffic at no charge. The process, terms, and conditions remain private. Transit is an agreement in
which larger ISPs sell access to their networks, their customers, and other ISP networks with which they had
negotiated access agreements. The sender pays the full cost of interconnection. Transit charges are set by
commercial negotiation, and are generally not disclosed. One Internet transit payment arrangement with one
major Tier-1 ISP can provide a small, remote session initiation protocol (SIP) with access to the rest of the
world.

The opportunities VolIP creates for arbitrage create pressures to move toward cost-based pricing for
interconnection and adopt uniform charges for access, regardless of the type of call, type of service
providers, or other call characteristics. New approach to interconnection pricing should encourage efficient
competition and the efficient use of, and investment in, telecommunications networks, preserve the financial
viability of universal service mechanisms, treat technologies and competitors neutrally, allow innovation,
and minimize regulatory intervention and enforcement.

In the meantime, we forecast that the environment of information communication network will be turned into
All-IP type in the future. In this case, relationship between service and cost driver will be ambiguous to
prescribe as interconnection is developing to convergence service. Accordingly, new charge estimation
system will be requested. As the network environment is developed, the converged IP network based
network will be emerged as a popular alternative, providing diverse services through a single backbone
network. Here, it should be kept in mind a new charge scheme will become one of the challenges.
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Transition on Interconnection policy in South Korea

A monopoly telecom operator, Korea Telecom (KT), was founded in 1982 when there was no
interconnection issue due to monopoly. In 1984, Korea Data Telecommunication launched data
communication services and there was no interconnection charge for dial-up calls. Spun off from KT, Korea
Mobile Telecommunications (KMT) provided analog mobile service in 1988. Interconnection charges and
conditions were left to operators’ negotiations.

Since Dacom launched international call service in 1991, Interconnection Order was released. The Order
declared reciprocal compensation that calling party pays interconnection charge to called party, focused on
non-discriminatory interconnection, and did not require accounting separation. Accounting Separation Order
was published in 1994. In the Order, it is requested that cost separation of NTS and TS from 1996. In the
mid-1990s, several telecom service providers entered the telecom market in Korea. Regarding
interconnection, mother network system is applied. For both fixed-to-mobile and mobile-to-fixed calls,
mobile operators collect tariffs and paid fixed network’s interconnection charges to fixed operator. When
interconnecting with local network, the other party paid for the interconnection line. It is required that KT’s
local switched provides for interconnection to any telecom service providers.

After WTO agreements settled in 1997, which agrees to open telecom market to operators without network,
interconnection scheme was back to reciprocal compensation and set interconnection charges at dominant
carriers’ cost, and abolished NTS deficit contribution and introduced NTS interconnection charges. As
Hanaro telecom (now SK Broadband) started local telephony and broadband services in 1999,
interconnection between local networks was imposed. It was also determined that cost-based mobile
networks’ interconnection charges, interconnection line cost borne by user network, and universal service
fund introduced.

In 2001 KT’s local tariffs was rebalanced. A plan for abolishing NTS interconnection charge for five years
was announced in 2001 when long-distance carriers were exempted. Individual interconnection charges for
mobile networks for 2002-2003 were determined. Mobile internet facility was opened to mobile ISPs and
portals.

Research on Long-run incremental cost (LRIC) started in 2003 and applied from 2004. As data
communication services were flourishing, interconnection between data networks was applied. In 2007
through a review process of interconnection charges for 2008 and 2009, different mobile termination charges
between dominant and non-dominant carriers was applied.

Interconnection charge scheme of VoIP in South Korea

Even though a dial-pad service based on soft-phone was launched by Saerom in 2000 in South Korea, in
substance commercial services started on May 2004 when a guideline of internet telephony was announced.
Since October 2004 internet telephony has been common telecom services under regulation and “070”
service identification number was assigned to internet telephony services. After expansion of number
portability to VoIP services, number of subscribers of VoIP will be expected to increase dramatically.

In terms of interconnection, unbalanced approach is applied. For VoIP calls to fixed or mobile network,
VolIP service providers pay the same amount of interconnection charge as circuit-based network to fixed or
mobile carriers. Among VolP service providers, there is no settlement of interconnection charges. In case of
calls from fixed or mobile to VoIP users, fixed or mobile operators also pay interconnection charge to VolP
service provider. The fee takes network component of VolP service providers toward an access to the
network into account.
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Table 2. Interconnection charge for VolIP in South Korea

Interconnection .
Interconnection charge
type

VolIP to fixed VolIP service provider pays the same amount of interconnection fee to fixed
operator.

VoIP to mobile VolIP service provider pays the same amount of interconnection fee to mobile
operator.

VolIP to VoIP No settlement

Fixed or mobile to | Fixed or mobile operator pays interconnection fee to VoIP service provider.

VolIP The fee accounts for network component which required to access network.

Current solution for VoIP interconnection charges in South Korea is still a tentative one. As VoIP service
diffuses, unbalanced approach for interconnection charge could be a debatable issue. In the long-run,
interconnection under the All IP network should be considered. Transition path or scheme also should be
come up with. In this process, traditional principles on the objectives of telecom policy — users’ benefit, fair
competition, network advancement, and technology development — should be taken into account.
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