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UccneposaTtenbckue kommccum MC3-D

[na obecneyeHus BbIMOJIHEHUS NMPOrpammbl MO OOMeEHY 3HAaHWAMM M CO34aHMIO NoTeHumana Bropo
Pa3sBUTUA INEKTPOCBA3N uccneposatenbckne Kommccum MCI-D oOKasbiBalOT NOAAEPMKKY CTpPaHam B
OOCTUNKEHUU MMM CBOMX Liesieit pa3BUTUA. BbiCTynas B KayecTBe KaTa/imM3atopa B CO34aHUN, MPUMEHEHUM
3HaHUI M obmeHe 3HaHUAMM B obnactn UKT B Lensax coKkpalleHUa macwTtabos HULLETbl u obecneyeHus
COLMaNbHO-9KOHOMMWYECKOr0 Pa3BUTUA; ncciegosaTtenbckne kommceum MC3-D nomoraloT CTUMYIMPOBaTb
co3gaHve B locyaapctBax-YneHax ycnoBU ANA UCNONb30BaHWA 3HaHUMK gna b6onee adpdeKTMBHOroO
OOCTUXKEHMA Lenen pa3Butma.

Nnardpopma 3HaHMII

Pesynbtatbl paboTbl, COrnacoBaHHble B WUCCNenoBaTeNbCKUX Komuccusax MCI-D, M cooTBeTcTBylOWME
CrpaBoOYHble MaTepurasbl UCNONb3YIOTCA B KAYeCTBE UCXOAHbIX AOKYMEHTOB MPWU peasin3alnn NoJIUTUKM,
CTpaTernii, NPOEeKTOB M cneumanbHbiXx WMHMUMaTMB B 193 locypapctBax — YneHax MC3. 3Tu Buabl
OEATENbHOCTU CNYXKAT TAKXKe ANA YKpenaeHusa 6a3bl COBMECTHO MCNO/Ib3yeMblx 3HaHMI YneHos MC3.

Nnatpopma gna obmeHa MHopmaumeit U 3SHAHUAMMU

ObmeH Temamu, nNpPeacTaBAAWMMM OOWMIA MHTEpec, OCYLWEeCTBAAETCA MNyTeM Yy4yacTua B OYHbIX
cobpaHuAax, Ha 3NeKTpoHHOM ¢opyme, a TaKKe nyTeM AOUCTaHLMOHHOIO y4yactua B aTtmocdepe,
61aronpuATHOM AN1A OTKPbLITOro 06CyKAeHUA U 0bMeHa MHPopMaLmen.

XpaHunuwe nHdopmayum

OTyeTbl, PyKOBOASALLME YKa3aHWA, MPUMMepbl MepesoBOro onbita U PekomeHdauuwm paspaboTaHbl Ha
OCHOBE BK/1af08B, MOCTYMMBLINX AN PACCMOTPEHUA YieHamu Komuccuin. MHbopmaums cobpaHa nytem
obcnefoBaHNn, BKNAAOB U UCCNEA0BAHNIA KOHKPETHBIX CIy4aeB M AOCTYNHa ANA YNeHOoB, NCNO/b3yHOLWMX
cpencTea ynpasaeHns MHGOPMaLLMOHHbIMK pecypcammn n Beb-nybamKaumi.

2-a UccnepoBaTtenbcKaa Komuccmua

BPK3-10 nopyuuna 2-n WccnepoBaTeNbCKOM KOMWMCCUMM UCCneaoBaHue AeBATM Bonpocos B obnactu
MHPOPMALNMOHHO-KOMMYHUKALMOHHOM WHOPACTPYKTYPbl M PA3BUTUA TEXHOMOTUIN, 3/MEKTPOCBA3M B
ypesBblYyalHbIX CUTyaUMAaX M aganTauum K U3MEHEHUIO KauMmaTta. OCHOBHbIMM HanpaBAeHUsMU PaboTbl
CTa/n  UCCNEeAOBaHUSA METOAO0B W  MOAXOAOB, KOTOpble B Haubonblie Mepe COOTBETCTBYIOT
NPeaoCTaBAEHUIO YCAYr MPW MNAAaHMPOBaHUW, pPa3paboTKe, BHEOPEHWUM, ISKCNAyaTaumun, TEXHUYECKOM
06CNYKMBAHUN U MNOAAEPNKKE ycayr anekTpocsasn/MKT u AaloT Hauaydlwive pesynbTaThl, a TaKKe
MOBbLILAIOT LLEHHOCTb 3TUX YCAYr Aas nonb3oBaTenei. B sTon paboTe ocoboe 3HaueHwe npupaetca
LUMPOKOMONOCHbIM CETAM, MOABUMHOW PagamnocBaA3m U 31eKkTpocBA3n/UKT ana cenbckux U oTAaneHHbIX
palioHOB, MOTPEOHOCTAM  pPa3BMBANOWMXCA CTPaH B YMpPaB/JE€HUMM  UCMO/Ib30BAHWEM  CMEKTP],
ucnonb3osaHnio  UKT/anekTpocsBA3M ANA  CMAMYEHUA  BO3AENCTBMA  M3MEHEeHMs  KauMmaTa  Ha
pa3BMBaloLMEcA CTpaHbl, 31eKTpPocBA3n/UKT ana cmardeHMsa MOCNeACTBMIM CTUXMMHbLIX 6eacTBUIA U
OKa3aHMA MOMOLLW, NPOBEPKE Ha COOTBETCTBME U (PYHKLMOHANbHYIO COBMECTUMOCTb W 3/IEKTPOHHbLIM
NPUIOXKEHNAM, MPUYEM OCHOBHOE BHMMaHWeE yAenaeTcA MPUNOXKEeHMAM, NOoAAEepP*KUBAEMbIM CETAMMU
anekTpoceasn/MKT. Kpome Toro, pabota 6blna cocpegoTodeHa Ha BHeAPeHUM WHGOOPMALMOHHO-
KOMMYHWKALMOHHbIX TEXHOIOTUI C Y4ETOM pe3y/abTaToB UccaenoBaHuii, nposogumbix MC3-R n MC3-T, n
NPUOPUTETOB PA3BMBAIOLLMXCA CTPAH.

2-a UccnepoBaTenbCKas KOMUCCUA COBMeECTHO ¢ 1-i MccnepoBaTtenbckon Komuccmelr MC3-R yyacTeyeT B
pabote no Pesontoummn 9 (Mepecm. BKP3-10) "YyacTue cTpaH, B 0COBEHHOCTM Pa3BMBAOLLMXCA CTPaH,
B YNpaB/I€HUM UCMONb30BAHNEM CNEKTpa".

HacTosAwmin oT4eT NOArOTOB/IEH MHOFOUYUC/IEHHBIMW [0O6POBOBLAMMU U3 PA3INYHBIX AMUHUCTPALMKN 1
opraHusaumii. YNomMMHaHWE KOHKPETHbIX KOMNaHWA MAW BUAOB NPOAYKLMU He ABadeTcA ojobpeHuem
unn pekomeHgaumert MC3. BbipaskeHHble MHEHMA NMPUHaAZANeXKaT aBTOPaM U HU B KOEN mepe He BNEeKyT
06a3aTenbcTB €O CTOpoHbl MC3.

©ITU 2014

Bce npaBa coxpaHeHbl. HW ofaHa M3 4yacTeit AaHHOM nybauKauum He MOXKeT 6biTb BOCNpousBeneHa
C NMOMOLLBIO KaKMX 6bl TO HM Bbl10 cpeacTs 6e3 npeaBapUTENbHOrO MMCbMEHHOIO paspelueHna MC3.
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BOMPOC 26/2
Mepexopn OT CyLW,ECTBYIOWMUX CETEN K CETAM
nocneayloLWmMX NOKONEHU ANA Pa3BUBAIOLUXCA
CTPaH: TeXHUYecKune, perynaTopHbie un
NONIUTUYECKUE aCNEKTbl

1 Mepexop k CMIM

1.1 Mouyemy Heob6xoaum nepexogp?

B aToM pasaesie onNucbIBAlOTCA NMPUUMHBI ANA Nepexoha OT CyLLecTByloleln ceTeBoit MHGPACTPYKTYpbI K
HOBOIN ceTeBol WHpacTpyKType. CywecTByeT HECKOAbKO MPUYMH, OTPAXKaloWMX Pas/iMyHble TOUKM
3peHus, Hanpumep Ae0Bble acnekTbl, TEXHUYECKME acnekTbl U T. 4,

1.1.1 OcHosHas momuseayus nepexooa

OpHUM U3 BaKHbIX (GaKTOPOB, KOTOpble Cc/redyeT Y4uTbiBaTb MPU Nepexose K HOBOW ceTeBoM
nHbpacTpyKkType, Takoi Kak CMI, sBnAeTca cnefoBaHMe TEHAEHUMAM, Bbi3blBaembiM 6u3Hec-
npoueccamu.

OOHUM U3 KNHOYEeBbIX MOMEHTOB OW3HEC-NMpoLLEeCccoB ABAETCA Mepexof YCAyr rofocoBOM CBA3WU OT
TPAaAULUMOHHBIX TexHoNorMin (GUKCMpPOBaHHOW CBA3M (Ha ocHoBe, Hanpumep, KTCOM wu LCUC)
K TEXHONIOTUAM Ha OCHOBE MOABUMKHOM CBA3M M MeEXKCETeBbIX NPOTOKOMOB (IP). Kak MoKasaHO HWKe Ha
PucyHke 1-1, ata TeHaeHuma Havanacb B8 2003 roay u npogoskaeTca Ao cux nop. JaHHaa TeHAeHUMA
npuBena K ABYM HanpaBNeHWAM Pa3BUTUA: BO-MEPBbIX, K CHUXKEHUIO A0X0A0B OT YCayr GUKCMPOBAHHOM
roflocoBoit cBasu (Hanpumep, 3a nepuog c¢ 2006 no 2011 rog Aoxoabl OT ycAyr GUKCMPOBAHHOM
roq0COBOM CBA3M yManuM NpUMeEpHO Ha 6%), BO-BTOPbLIX, K YBE/NMYEHUIO CMNPOCA Ha YCAYrw,
OpMEHTMPOBaHHblE Ha MOABWMKHYIO CBA3b W nepegayvy wuHdopmauuum no IP-npoTokony yepes cetu
bUKCMPOBAHHOM U/MAKM NOABUMHOM LLUMPOKONOIOCHOM CBA3K, YTO TpebyeT A0NONHUTENbHbIX MHBECTULMI
B CYLLECTBYIOLLYIO ceTeByto MHOPACTPYKTYpY (Hanpumep, pocT AOXOAOB OT YC/AYr NOABUMKHOM CBA3WM Ha
5,2%, a LUMPOKOMOAOCHOW CBA3N — NpUMepHO Ha 11% 3a nepuog, ¢ 2006 no 2011 rr.).

PucyHok 1-1: TeKyuwiee coctoaHue passutua UKT

sa 100 B R B : Passutue UKT B mupe ¢ 2005 no 2013 roa
CrTP3asner | 201% 73% 52% 120
1%
Doxon (. e1)
can 593 591 598 610 % =
600 554 ou - ]
m B B EBE M, §
400 i
2 M8 8 o W o < S
© |—=

200
H [ E ” e
0
2009 2010 2011

200¢ 2007 2008
2005 2006 2007 2008 2009 2010 2011 2012* 2013*

Ha 100 xutenen
T mem———e——p— 19.1 19.2 18,8 18,5 18,4 17.8 17,3 16,9 16,5
— 339 a7 50.6 59,8 68,1 77,2 855 912 96,2
i preveskinin 0 0 4 63 9 13 166 22,1 295
R 34 43 5.2 6.1 6.9 76 8.4 9.1 98
S ————— 158 176 206 22 257 295 32,7 35,7 388

UcmouHuk: IDATE/daHHble ompacau/Ofcom 2012
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CyL,ecTBYeT HECKO/IbKO MyTel, NO3BONAIOWMX CNeL0BaTb STUM TEHAEHUMAM, KOTOPble MOXHO pa3aennTb
Ha ABa HanpaB/ieHMA: KOMMEHCaLMA YMEHbLIEHUA A0X0A408 U U3bICKaHNE HOBbIX MCTOYHMKOB 40X0Aa.

Mpu KomMNeHcaumnm yMmeHbLLEHUA A0X040B Hanbosee BaXKHbIM 3/IEMEHTOM, MOMMMO CHUXEHUSA 3aTpaT Ha
pa3BepTbiBaHNE CETEBOM MHPPACTPYKTYPbl M MHOPACTPYKTYPbl NPenoCcTaBAeHUA YCayr, AO/IKHO CTaTb
YMeHbLUEHME 3aTpaT 3@ CYET COBMECTHOIO MCMO/Ib30BaHUA CUCTEM U MHPPACTPYKTYpbl ceTu. Ncxoaa ms
3TOro HWXKe NPUBOAATCA COOTBETCTBYOWME TPeboBaHMA, KOTOPble AO/IKHbI ObiTb YUYTEHbI NPU Nepexoae
K Cnmn:

. CHUKEHME 3KCMNYaTaLMOHHbIX PacXOA0B M AafbHENWan paLnoHannsaumna onepawmi;

. BHEPEHWEe WHTErpupoBaHHbIX naatdopm AnA  obecnevyeHWAa pPasAUYHbIX  BUOOB  YCAyr
W NPUNOKEHUI;

o BHEAPEHME  WMHTErpMPOBaHHbLIX  3KCM/yaTaUMOHHbIX  NAaTPopm, BKAOYas obbeguHeHue
TEXHUYECKOro 06C/yKMBAHUA U 0ByUYeHUs;

hd MCNO/ZIb30BaHME LLEeHTPA/ZIN30BAHHOTO ynpaBaeHNA U KOHTPOA.

Booblie rosops, NpeaocTaB/ieHUe 3KOHOMMYHBIX MY/IbTUMEOMMHBIX YCAYr Ha KOMMEPYECKol OcHoBe
C TOYKM 3peHnA NOUCKa HOBbIX UCTOYHUKOB AOO0XOAa AO/IXKHO CTaTb OAHUM U3 BaXKHEMLNX 3/1eMEHTOB.
BaTOM CBA3M NpWM OKasaHUU MYNbTUMEAMMHbBIX YCAYr MNEePeYUC/eHHble HUXKe 3afaun  caegyet
paccMmaTpuBaTb Kak TpeboBaHMA BbICOKOrO YPOBHA, KOTOpble OyAyT C/AYKWUTb OCHOBHbIMWU MPUYMHAMM
nepexoga K CMMM:

. KOMMNEHCAUMA YMEHbLUEHUA AO0XOA0B OT YCAYr ro/I0COBOM CBA3W WM paclUMpPeHne KOMMEPYECKUX
onepaumi, CBA3aHHbIX C UCMO/Ib30BAHWEM YCAYT LUMPOKONOIOCHOM CBA3W;

. BBEeZEHWE MHHOBALMN B chepe 0bCnyKMBaHMA (Hanpumep, BUPTyasbHble YacTHble cetn (VPN));

. BbIBOJ, Ha PbIHOK B CaTble CPOKM KaKMUX-1MBO HOBbIX BUAOB YCAYT U NMPUIOKEHUIA.

1.1.2 MHeHue onepamopos 8 omHoweHuu nepexooa

CnepoBaHue TEHAEHUMAM B MPEeANPUHUMATENbCKON AEATENbHOCTM TaKXKe ABNAETCA OYeHb CepbesHbiM
BOMPOCOM A/1A ONEepaTopoB, MOCKOJ/IbKY OHM HAxo4ATCA B LEHTPE 3TUX MPOLECCOB. MHbIMU cnoBamu,
onepaTopbl AO/MKHbI B KpaTyailimMe CPOKM 0becneuynTb, Y4Tobbl UX AEATEeNbHOCTb MO NPesoCTaBAeHUIo
ycnyr 6bi1a AOCTaTOYHOM A/1A KOMMEHCAUMM YMeHbLUEeHUA 00X040B. A ntobble BUAbI HOBbIX CUCTEM U
3/1IeMEHTOB, BBOAMMbIE B MHOPPACTPYKTYpy onepatopamu, 6yayT AOCTaTOYHbIM LOMOJAHEHMEM AAA
CBOEBPEMEHHOTIO NOJIyYeHNA HOBbIX 4OXOL0B.

OnepaTopbl, KOTOpPblE NIAHUPYIOT BBEAEHME HOBbIX 3/1IEMEHTOB MHPPACTPYKTYPbI, J0/XKHbI 06ecneynsaTb
BbINO/IHEHWE CeaytoWwmnx TpeboBaHwmiA:

. NOALEPMKKY HenpepbiBHOW geATenbHocTU, Heobxogumoi ans 6ecnepeboiiHOro npeaocTaBaeHUn
OCHOBHbIX YCAYr U OBCAYKMBAHMA KAWEHTOB, KOTOPbIM TPebyloTca yCayrn CBA3M onepaTopcKoro
Knacca;

. rMMBKOCTb MPU MNOAK/IOYEHMM CYLLLECTBYIOLLMX HOBbIX YCAYr M BbICTPOE pearmpoBaHMe Ha Te yCayru,
KOTOpble MOABAAIOTCA B PeasibHOM BPeMeHM (B NOSIHOW Mepe MCMOo/b3ya MPEeMMYLLECTBA PEXKMMA
IP);

. NPMBbLINLHOCTb, MO3BOAAIOWYIO MNOMYYaTb PeanbHbld  40XOA4 Ha BJAOXMKEHHble WHBECTULMUK
1 Mo Hanbosiee ONTUMabHbIM PbIHOYHbIM LIEEHAM;

A XUBy4yecCTtb, MO3BONAOWYIO TrapaHTUPOBATb NpeaoctaBneHne ycnyr B Cayd4aaxX BO3HUMKHOBEHUA
cboeB U HenpeagsuaeHHbIX BHEWHUX 06CTOATEeNbCTB;

. KauyecTBO NMpeAoCTaB/EHUA YCAYT, rapaHTUPYIOLWEE BbIMOJHEHWE YC/IOBUIA COralleHns ob ypoBHe
06CNyXRUBaAHMA A/1A PA3/INYHbIX COYETaHMWIA, YCII0BUIA U Neperpyskm TpadukKa;

hd d)yHKLI,VIOHaJ'IbHYPO COBMECTUMOCTb CeTeM, NO3BONIAOWYHO NPegoCTaBNATb CKBO3Hble YyCaAyru AOnAa
NOTOKOB AaHHbIX B Pa3/IM4YHbIX CETEBbLIX A0OMEHaX.
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B uesnom npusHaetca, yto CMIM gonkHa CTaTb O4HOM U3 NpeobaafatoWwmx CTPYKTYP, YAOBNETBOPAIOLLIMX
yKasaHHbiM TpeboBaHuam. [0 3TOM NpUUYMHE MHOrMME M3 OMepaTopoB HAYMHAKOT MEePexoamTb OT
cywiecTBytolLeit ceteBoit MHGPACTPYKTYypbI K CMMM, @ HEKOTOPbIE U3 HUX YKE OCYLLLECTBUAM 3TOT NEPEXOL.

1.1.3

B HacToslee BpeMA CyLW,EeCTBYeT MHOMKECTBO TEXHUUYECKMX BOMPOCOB, KOTOPbIE KAacaloTcA paBHOMEPHOro
MCNONb30BaHMA B UHTEPHETE IP-TeXHONOMMIA, NPUMEHAEMBIX B TOM Yncae u B ceTax CIMM. OTn TexHU4Yeckue
BOMPOCHI CO34a/nu onpeaeneHHble TPYAHOCTU NpWU yA0BAETBOPeHUU TpeboBaHMI OnepaTopoB cCeTei U
MOCTaBWMKOB ycayr. Kpome Toro, apdpekTMBHaA 3KCNayaTauus TaKMX CPEACTB, Kak TeneBuAeHWe no
IP-npotokony (IPTV), TakKe conpsskeHa C [AOMNOMHUTENbHbIMM  TEeXHUYECKUMM npobnemamu.
CnepoBaTenbHO, HeobxoguMmo pa3paboTaTb COBEPLIEHHO HOBble TexHonorMu nnbo 3aaeincTBoBaTb
AONONIHUTEIbHbIE BO3MOMKHOCTU B AOMOMIHEHME K CylLecTBylowemy |IP-NpoTOKoNY B TEX CNy4Yanx, KOraa OH
ncnosbayeTcs.

Mepexod c mexHu4ecKoli MoYKuU 3peHus

KpaTkuii nepeyeHb OCHOBHbIX TEXHUYECKMX BOMPOCOB NpeAcTaBfeH B Tabauue 1.

CornacHo onpegeneHuto, npusegeHHomy B PekomeHgauum MC3I-T Y.2001, cetm nocneayrowmx
nokoneHuin (CMM) nosmMuMOHMPYIOTCA Kak OAHO M3 OCHOBHbIX CPEACTB, C NMOMOLLbI KOTOPbLIX MOXHO
pewnTe MHOrMe (a BO3MOXKHO W BCE) YKasaHHble TexHuyeckne npobnembl. Takum obpasom, B
6O/MbLUIMHCTBE OTpac/iel 3KOHOMMKM paspabaTbiBatotca cuctembl CMM, a onepaTtopbl OCYWECTBAAOT
nepexos, CyLecTByIoLLe MHOPACTPYKTYPbI K 31€KTPOCBA3M Ha ocHoBe CIMM.

Tabnuya 1-1: TexHuyeckmne Bonpocbl, CBA3AHHbIE C NEePeEXo4om

TexHuuyeckas obnactb Bonpoc

YnpasneHue MacwTabupyemocTtb
BbicTaBneHue cyetos

KauectBo 06cnyKusaHus
(QoS) n 6esonacHocTb

MoBbllWeHNE HAAEKHOCTH

MoBbllLeHWe 0TKa3a YCTOMYMBOCTH

BesonacHble cuctembl

MomMexoycToNunBOCTb

DYHKUMOHANbHbIE XapaKTEPUCTUKM
DYHKLMOHANbHbIE XapaKTEPUCTUKMN NMPUNOKEHWIA
AyTeHTUOMKALMA, aBTOPU3ALMA N yYeT

NMoBcemecTHas AOCTYNHOCTb lNoBcemecTHO pacnpeneneHHan ceTb, NO3BOIAIOLWAA NONb30BaTENO0 MMETb

coeauHeHus — Bcerga, B Ntoboe Bpems, B 1tobom mecTe, 1to6bIM cnocobom
NHPOPMMPOBAHHOCTb O HANMUUK YCAYT

KoHTeHT YnpasneHue undposbimu npasamu (DRM)
YcnoBHbIl gocTyn

be3sonacHasa v a¢pPpeKkTMBHAA fOCTaBKa

O6wan nHdpacTpyKTypa ycayr

MeHbllee KOMYECTBO CeTEBbIX YCYT

MeHbllee KONMYecTBO onepaLmii NepekNoYeHn
YNpoLLeHHbI NpoLLecc pa3BepTbiBaHWUA yCayr
Bonee BbICOKas NPOMNYCcKHasA CNOCOB6HOCTb

OonTMMmu3auma cetm

®yHKUMOHANbHAA ®YHKUMOHaNBbHO COBMECTMMOe 060pyA0BaHME OT BCEX MOCTaBLUMKOB

COBMECTUMOCTb

MHoroo6pasue ceteit
pocryna

®uKCUpPOBaHHbIE, NOABUNKHbIE, MeZHble, BOJIOKOHHO-OMTUYECKHE,
6ecnpoBogHble...

MoafepKKa MHOXKECTBEHHbIX COeANHEHU
"Mpo3payHasn” MobUNbHOCTb B MPOBOAHbIX M 6ECNPOBOAHBIX CETAX

CoBMeCTHO Ucnosiblyemble
pecypcbl

COBMECTHO MCMO/Ib3yeMble pecypcbl Nepesayn Kak ronoca, Tak U AaHHbIX

MaKcumaibHO BO3MOXKHOE COBMECTHOE MCNo/b30BaHue naatdopm
obcnyRuBaHus

CouyeTtaHue TPaAULIMOHHbIX
YCNYr U YyCAyr UHTepHeTa

BO3MOXHOCTb coveTaHNA TPaANLMOHHbIX CYLLLECTBYIOLLMX YCAYT CBA3K C yCayramu
Ha ocHose IP-npoToKona
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TexHuuyeckas obnactb Bonpoc

NHTepaKTMBHOCTbL CKBO3HAA UHTEPAKTUBHOCTb (Hanpumep, NePCOHANN3MPOBAHHAA UHTEPAKTUBHAA
MYNbTUMEANIAHAA CBA3b U T. 4.)

MHTepaKTMBHOCTb "KnueHT—cepBep" (Hanpumep, oNa Urp: BbiCOKas
NPON3BOAMNTENBHOCTb U HEOObLLOE BPEMSA OXUAIHUA)

MHTepaKTMBHOCTb, yNpasasemas Nnosb3oBaTtesiem (Hanpumep, nepesaya

MHbOpPMaL MK NOOLIM YCTPONCTBAM, MHTEPAKTMBHOCTL TMNA oT "m" K "n" U T. 4.)

XpaHeHue gaHHbIX HenpepblBHOCTL NpoLecca

CoBMeCTHOe XpaHeHWe AaHHbIX KaK obuwecTBeHHbIx (Hanpumep, NPVR 1
"0b1ayHble" BbIUMCNEHUS), TAK M YaCTHbIX (Hanpumep, PVR)

CoxpaHeHue faHHbIX

CooTBeTcTBME CTaHAAPTaM BeeaeHue B AeiCTBME YCTPOWCTB, COOTBETCTBYHOLMX AENCTBYIOWMM CTaHAApPTaM
CTaHAapTU3MpOBaHHbIe MPOTOKO/IbI M MHTEpPdENCHI

1.1.4 CoobpaxceHus, c8A3aHHbIE C ApXxumeKmypoli

OAMH M3 TPaAMUMOHHbIX CYLLECTBYIOLWMX BMAOB 3/EKTPOCBA3M MNOCTPOEH C HECKONbKMMU YPOBHAMU
nepapxuu. PaccmaTpuBaloTca ABa acnekTa: OAMH M3 HUX KacaeTca TeXHWUYECKMX OCHOB, TaKUX KaK
du3nyeckas ceTb, TpaHCMNOPTHaa CceTb, CeTb OBCAYKMBaHWA W T. 4., a APYro oOTpaxkaeT OCHOBY
reomMeTpuMyeckoro pacnpefesieHus, Hanpumep CceTb YAaZeHHOro AOCTyna, PerMoHasnbHylo CeTb,
HaUMOHANbHYIO CeTb M T. 4. DTU YPOBHU MEpapxuu, Kak NpaBuaO, BeCbMa MOAE3Hbl He TO/AbKO AnA
YCTaHOBKM M PYHKUMOHMPOBAHMUA, HO M A/1A COBEPLUEHCTBOBAaHUA CUCTEM. Kpome TOro, 3T YpPOBHM
nepapxmm XopoLLIO COrIacyoTca ¢ NpeaoCcTaB/eHUEM YCAYr Ha OCHOBE TPaAMLMOHHOMN TenlepOHHON CBA3M
1 paboToi ceTu B YacTu naeHTUdGUKaLMUu, T. e. Ha ocHose E.164.

OZHAKo 3TW YpPOBHW Mepapxuu CO34al0T OnpefesieHHble orpaHuYeHus, ocobeHHO Mpu obecnevyeHun
Hag/1e}Kallero CKBO3HOTO coeguHeHus U 3GOEeKTUBHOM YMNpaBiAeHUM MapLupyTU3auMein C yyeTom
pasnuyHbIX ocobeHHocTel IP-NpOTOKONa, TaKMX KaK WCMOAb30BaHME NPOCTOM afpecaumu U
AVHAMUYECKO mapLipyTusaumm. MosTomy TpaLMLMOHHbIE MEPAPXUK ABNAIOTCA OCHOBOWM ANS NOAMOTOBKM
nHdpacTpyKkTypbl Ha 6ase IP-npotokona. [anee Ha PucyHke 1-2 noKasaHa MOAENb APXMTEKTYpbI
TPaAMUMOHHbIX CETE 31EKTPOCBA3MN.

PucyHOK 1-2: O6wwan moaesib apXUTEKTYPbl TPAAULMUOHHDIX CeTell 3/1eKTPOCBA3MN

—— e —————
TPAH3UTHAA CETb

YPOBEHb
LEX

\
. (INIENITY
RU

00 000 0P00COO © OO

YpoBeHs
nonk3oBarene

Huke nNpuBOAMTCA KpaTKUI NepevyeHb OCHOBHbIX XapaKTepPUCTUK, MPUCYLWUX TPAAULMOHHOM Moaenu
APXUTEKTYPbI:
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. nepapxmyeckas Tonosiorua ¢ 4-5 ypoBHAMM, BO3MOXKHOCTbIO COEAUHEHMUA CO cneayowum bonee
BbICOKMM YpPOBHEM, a TaKKe B Npefeniax KaK4oro ypoBHA B 3aBUCMMOCTM OT SKOHOMMYECKOWM
onTMMM3aLUY;

. TO WAW MHOE KOJ/IMYEeCTBO Y3/10B B 3aBUCMMOCTU OT TpaduKa BbIXOAHbLIX AAHHbBIX U MPOMNYCKHON

cnocobHocTH Y3108,

. 06paboTKka ycayr ana cpeacts pacnpocTpaHeHua WHOGOPMaUMM, CUTHAAM3ALMK, YNpaBAeHUa K
aAMUHUCTPMPOBAHUA Ha BCEX Y3/1aX KOMMYTaLMK;

i npeaocrtaBseHne ycnyr ¢ Ka4eCteBoOmM OnNepaTopCKOro Knacca € YeTko onpeaeneHHbIMU KpUtepnamm
Ka4yecTBa 06C}1y)KVIBaHVIﬂ N CTaHAAPTU3NPOBAHHbIMUN TEXHNYECKMMU HOPMATUBaMMU.

[NA coxpaHeHUs ONTUMAJIbHBIX XapPaKTEPUCTMK CYLLECTBYIOLLEN MHPPACTPYKTYPbl HEOBXOAMMO YAYYLIUTD
onpeaeneHHble XapaKTepPUCTUKM B COOTBETCTBMM C MEHAWMMUCA TeHaeHuuAamUu. B 3Toi cBA3n
Heob6X04MMO YUMTbIBATb CNeayIoLLMe acneKTbl:

. MeHbllee KOJIMYECTBO CETEBbIX Y3/10B M JIMHUIM bBnarogapsa 6onee BbICOKON (Ha MoOpPALOK)
NPOMNYCKHOM CNOCOBHOCTU CUCTEM;

. OOMHAKOBYIO KaNMWANAPHOCTb Ha ypoBHe gocTyna 6narogapa MAEHTUYHOMY MECTOMOJIONKEHMIO
K/IUEHTa;
. 60/1ee BbICOKYIO TOMO/IOTMYECKYI0 BO3MOXKHOCTb COeAMHEHWIA ANA Y3/10B M TpakToB C bHonee

BbICOKOM NPOMYCKHOM cnocobHOoCTbo 6narogapa TpeboBaHuam 6e3onacHocTH.

. BbICOKMI YPOBEHb 3alUTbl U UCNONb30BaHME PA3HECEHHbIX TPACC/MCTOYHMKOB BO BCEX CUMCTEMAX
C BbICOKOI NPOMYCKHOM CNOCOBHOCTbIO KaK Ha GYHKLMOHAbHOM, TaK U Ha GU3NYECKOM YPOBHSAX.

C y4eToM BblILLEYNOMSAHYTOrO OMMYECKOro 060CHOBaHUA OXMAAETCA, YTO HOBasA MHPPACTPYKTYPa A0/MKHA
6bITb MOCTPOEHa Ha OCHOBe 6o/siee NPOCTON apXUTEKTYPbl, YemM cywiecTBylowasn. OguMH U3 NPUMEpoB,
NoATBEP}KAAOLWMX Nog06HOe NpeanonoXKeHne, NpuBeaeH Ha PucyHke 1-3.

Takoro poja YNpPOLWEHHAs apxXUTEeKTypa MNOMMMO peLleHMA BOMPOCOB, MNPUCYLUMX TPALAMLMUOHHOM
NMHOPACTPYKTYpe 3/1EKTPOCBA3N, MO3BOAUT 06ECneuynMTb MHOXECTBO npeumyuiects. O4HO M3 BaMKHbIX
NPenMyLLECTB A0/KHO BbITh PeaM30BaHo B CETAX AOCTYNa, B KOTOPbIX PeLIaloLLyo POb UrPatoT 3aTparhl
Ha co3fdaHuve OU3NYeCKON MHOPACTPYKTYpbl M Bpems pasBepTbiBaHMA. ITO MPEMMYLLECTBO CTaso
pe3yNbTaToM UCMO/b30BaHUA abOHEHTCKOMN IMHUM CBA3SU MEHbLLEN NPOTAMKEHHOCTH, YEM K/acCUUYEeCKue
cetm, ¥ Takum o06pasom MOArOTaBAMBAETCA MNOYBAa A/A NPEAOCTaBlEHUA  LUMPOKOMNOOCHbIX
MYNbTUMEAMINHbIX YCAYT.

Takasa ynpouweHHaa apXMTeKTypa MNo3BO/IUT BbICTPO pa3BepTbiBaTb CPEACTBA LUMPOKOMOOCHOW CBA3M
nyTem MCno/ib30BaHMA TexHonornm XDSL n/mam BoONOKOHHO-ONTUYECKOTO Kabens 6auKe K KAMeHTam npu
BHEAPEHWUM HOBbIX NMHENHO-KAabeNbHbIX COOPYXEHUIA AN MOAEPHU3aUUM cylecTeyowmx. Kpome Toro,
3TOo obecneynTt 60/bLIYI0O TMOKOCTb NPW BHEAPEHMU HOBbIX 6ECnpPoBOAHbLIX TEXHOJIOTMA MPU HU3KOM
NJIOTHOCTU K/IMEHTOB. BCe 3TM CeTU C yay4LleHHbIM AOCTYNOM, OCHaLEHHble CpeacTBamMn GUKCUMPOBAHHOM
M MNOABUKHOW LUMPOKOMNOJIOCHON cBs3M, obecrneyaT oO4YeHb [MOKME BO3MOMXKHOCTM ANA OKasaHusA
Pa3/INYHbBIX MYyJIbTUMEANNHBIX YCAYT B YCIOBUSAX KOHBEPreHL MM GUKCUPOBAHHOMN U NOABUMKHON CBA3W.
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PucyHoK 1-3: Cnoco6 yny4yweHus B NaHe apXUTEKTYPbI

—— —

= TPAH3WTHAA CETb Iy

mf rm i o

HAUWOHANBHBLIW/PErMOHAINBHbLIN

YPOBEHb
YnpouweHue
CprKTypbl ‘\\ YPOBEHb
‘ LEX/IGW
fiissnninnni lll
1.2 CMNN Kak oauH U3 nyTei nepexoga

1.2.1 OcHoeHbie xapakmepucmuku CI1I1

MonHoe HaseaHue CIM, pacwmndpoBbiBaeMoe Kak "ceTn nocneayrowmx nokoneHun", camo no cebe He
COAEPHMUT AOCTAaTOYHON MHPOPMALMKN ANA MOHUMaHUA obuwei KapTuHbl. Bharogapa MC3-T paspaboTaHbl
yeTKoe onpefesnieHMe U PAfd, OCHOBHbIX XapaKTepucTuk ana bonee nogpobHoro onpegeneHus CHMN,
BK/o4yaa acnektbl CIMM M ux xapakTepucTuku ana 6onee nogpobHoro onpegeneHua CIM, BKAlovas
acnekTbl 3KkcnayaTaumn u ycayr. B PekomeHgaumax MCI-T Y.2001 u Y.2011 npuBeaeHbl onpeaeneHus
CMNM u nx XapaKTePUCTMUKN, COrNacoBaHHble Ha rNobasibHOM YPOBHeE.

B PekomeHgauum MC3I-T Y.2001 npuBoauTcs cneaywollee obuenpuHAaToe onpeaenenue CMM: "Cetb
C MNAaKeTHOW KOMMYTAaLMen, NPUroaHas AN NPefoCTaBAeHUs YCAyr 3NEKTPOCBA3N U AN1A UCNO/Ib30BaHUA
HECKOJIbKMX LUMPOKOMOJIOCHbIX TEXHOIOMMI TPAHCMOPTUPOBKMN C BKAOYEHHOM dyHKumen QOS, B KOTopom
cBf3aHHble ¢ 06cnyKMBaHWeM OGYHKLUMKW He 3aBUCAT OT MPUMEHEHHbIX TEXHO/I0MMI, obecneynsatoLmx
TpaHcnopTupoBKy. OHa obecneymBaeT cBOBOAHLINM A4OCTYN MO/Ib30BaTeNIe K CETAM M KOHKYPUPYHOLLMM
nocTaBwukam ycayr u/unam Bblbupaembim umu  ycayram. OHa MOALEpP)KMBAET  YHUBEPCANbHYIO
NOABWIKHOCTb, KOTOpas obecneyMBaeT MNOCTOAHHOE W MOBCEMECTHOE MpeaoCTaBfieHne  ycayr
nosib3oBatenam".

Kpome TOro, B8 PekomeHgaummn Y.2001 npuBoAATCA cnefyloliMe OCHOBOMO/MAraloliMe XapaKTepuUCTUKM
cnn:

. nakeTHasA nepejada c NAaKeTHOM KOMMyTaLNen;

. pasgeneHne QyHKUMIA  ynpaBaeHUa MeK4y NPOMyCKHOM CnocobHOCTbIO KaHana-HocuTens,
BbI30BOM/CEaHCOM, @ TaKXKe NpUNoKeHnem/ycayramu;

. pasBA3Ka Mexay NpeaocTaBAeHUMEM YC/IYr M TPAHCMOPTUPOBKOW M MpenoCTaBieHUe OTKPbIThIX
NHTepdelicos;
. NoALEPKKA LUMPOKOTO CMEKTPa YCAyr, NPUAOKEHNN U MEXaHU3MOB HA OCHOBE YHUDULIMPOBAHHbIX

6/710K0B 0b6CNYKMBAHUSA (BKKOYAA YCYrM B peaibHOM MacliTabe BpemeHW, B MOTOKOBOM PEXMME,
B aBTOHOMHOM PEXMUME U MYSIbTUMEANNHDIE YCAYTn);
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. BO3MOXHOCTW  LUMPOKOMONOCHOW NepegayYn Cco  CKBO3HOW  ¢yHKuMeit QoS  (KauecTBa
obCnyRnBaHUA);

. B3aMMOAENCTBME C CYLLLECTBYIOWMUMM CETAMM C MOMOLLbIO OTKPbITbIX MHTEPdENCOoB;

. yHMBEpPCanbHaa MOBUAbHOCTL;

. HeorpaHWYeHHbIN 4OCTYN NO/b30BaTeIei K PasHbIM MOCTABLLMKAM YCAYT;

. pa3Hoobpasue cxem NaeHTUPUKaLnu;

. €OVHbIE XAPaKTEPUCTUKM OOCNYKMBAHWUA ANA OLHOM W TOW Ke YCAYyrM C TOYKU 3peHus
no/sib3oBartens;

. coNnKeHne yenyr mexay GMKCMpoBaHHOM M NOABUMKHOM CBA3bIO;

. HEe3aBMCMMOCTb CBA3AHHbIX C OOCAYKMBaHMEM YHKUMIK OT UCMONb3yEeMbIX TEXHOJIOTUMA
TPaHCNOPTUPOBKY;

. nogfeprKa pasindHbIX TexHosormin "nocnegHeit muan";

. BbIMO/IHEHWE BCEX PErnaMeHTapHbiX TPeboBaHWI, Hanpumep A1A aBapUIHOM CBA3W, 3aLLUTHI

MHPOPMaLUN, KOHOUAEHLNANBHOCTU, 3aKOHHOIO NepexeaTa U T. 4.

AHanusunpya onpegeneHva u xapaktepuctnku CIM, MOXHO BblAeNuUTb Ccaeaylolmne Katoyesble
XapakTepuctmku CIMM, KoTopble AONXKHbI CTaTb OCHOBOW A1 MOHMMaHMA U ucnonb3oBaHua CIM.

. OTKpbITas apXUTEKTYpa — OTKPbITa A0 MOAAEPKM C€034aHMA yCayr, OBHOBAEHUA ycayr u
BK/IIOYEHMA NPEAOCTaBNeHNA NOTMKU YCAYr TPETbMMW CTOPOHaMKW, a TaKKe noadepXusaer
"PacnpeneneHHoe ynpasneHue" v nosbileHHY 6€30MacHOCTb U 3aLLUTY.

. HesaBucnmoe npenocraBaeHme yeayr — NpoLecc NpeaoCcTaBieHna yeayr AOMKeEH OblTb OTAe/NeH OT
paboTbl ceT NyTem WMCNO/b30BAHMA pacnpenfeseHHOro MexaHM3Ma OTKPLITOro ynpaBaeHus gns
COAENCTBUA PA3BUTUIO KOHKYPEHLMN.

o MNoaaeprkka MHOrOCTOPOHHEro goctyna — ¢yHKUMoHanbHaa apxuTtektypa CIMNIM obecneunsaet
rTMBKOCTb KOHUrypauum, HeobxoaumMylo ANA NOAAEPNKKM TEXHOMOrMA MHOFOCTaHLMOHHOrO
pocrtyna.

CpaBHMBaa Kao4veBble BO3MOXHOCTW, MNOJYYEHHble W3 onpegeneHna wu  xapakrepuctuk CIM,
npusegeHHbIXx B PekomeHgaummn MC3-T, cnegyeT npusHaTb, YTO 3TWU BO3MOMHOCTM C€O3434yT
onpeaeneHHble YCNOBUA ANA pelleHna npobnem, BO3HUKAKOWMUX NPU YAOBAETBOPEHUU TEHAEHLMAM
npeanpUHUMaTEeIbCKON AeATENIbHOCTU, ONMUCAHHbIM B r1ase 1.

1.2.2 SmanoHHaa modenb apxumexkmypoi CIII

OfHOWM U3 BarKHeMWMX 3afay, KoTopyk npeactouT pewutb CIMM, ABnAeTcA pasgeneHue ycayr u
TPAHCMOPTHbIX TEXHO/MIOTMIN, HAa KOTOPbIX 3TW ycayrn b6asupytotca. basosas stanoHHas mogenb ana CMM
nokasaHa Ha PucyHke 1-4 (PekomeHgauma MCI-T Y.2011). Ha aToit cxeme nokasaHa CUTyauua, Koraa
yCAyrn otaeneHbl ot 6a3oBoi TPAHCNOPTHOM CETHU.

Boobuie roBops Bce 6e3 MCKAHOYEHWUS BUAbI CETEBbIX TEXHO/IOTMIA MOTYT ObiTb PA3BEPHYTbl B CTpaTe
TpaHCNOpPTUPOBaHUA, KoTopaa obo3HayaeTca Kak "TpaHcnoptuposaHue CIM", BKAOYaa TexHoNOrMM
YPOBHEM, OPUEHTUPOBAHHbIE Ha coegMHEHMeE ceTel ¢ KommyTaumen KaHanos (CO-CS), opneHTUpOoBaHHble
Ha coeguHeHue ceTeld C¢ KommyTaumein naketo (CO-PS) mn cetet ¢ KommyTauuel naketos b6es
ycTaHoBneHus coegmHeHua (CLPS), cornacHo PekomeHaaumam G.805 m G.809. [Jo cMx Nop cuuTaeTca, 4To
ncrnonb3oBaHue npoTokosa IP Haubonee npegnouyTUTeNnbHO AAs noagepKku ycayr CMM, a Takxke gns
noaaepXKu ycnyr cywectsyrowmx. "Yeayru CMN" — ato ycnyru gas nonb3osaTtesnei, TakmMe Kak TenedoHus,
Beb-ycnyrm uT. 4. Takmm obpasom, B coctas "ycayr CMNM" moxKeT BXOAUTb KOMMAEKC reorpaduyecku
pacnpegeneHHbIX CEepPBUCHbIX niatdopm ycayr mau, B 6onee nNpocTtom BapuaHTe, TONbKO CEpPBUCHbIE
dYHKLMM CO CTOPOHDI ABYX KOHEUYHbIX MNO/1b30BaTeNEeN.
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PucyHok 1-4: PaspeneHue ycnyr u TpaHcnoptuposaHusa B cetax CIM

Hanpumep, Bugeoycayru (TB, kuHo GpuibMbl 1 T. 11.)
Hanpuwmep, yenyru nepegaan janusix (WWW, snekrponHas modra u T. 1i.)

Hampumep, yciyru renedoHHOI cBs3u (aynno, Gaxc u T. 1.)

Yeayrn CIIT

Texuonorun yposueinCO-CS, CO-PS uCLPS

Tpancnoptuposanue CITIT

Y.2011_F01

B PekomeHgauum MCI-T Y.2011 npumeHseTcs ocobad TEPMUHONOIMA, COMTaCHO KOTOPOM ABa BaXKHbIX
NMOHATUA, MOKa3aHHble Ha PucyHke 1-5, noayunmnm HasBaHuA "cTpaTa obcayxkmsanus CIMMN" u "crtpaTta
TpaHcnoptupoBaHua CIMN". B 3Toit PekomeHZaumwm Takke pnaetca obuwee npeacTaBieHMe 06 3TUX
NOHATUAX cneaytolwmm obpasom.

Crpata ob6cnyxusanua CMMN. Ta uvacte CIM, KoTopaa obecneumBaeT GyHKUUKU MOAb30BaTENs MO
nepegaye CBA3AHHbIX C OOC/AYKMBaHMEM JAaHHbIX W QYHKLMM MO KOHTPOAK W YMPaBJEHUIO
pecypcamu ycnyr u ceTeBbIMW yCAyramu Takmm obpasom, 4Tobbl NpeaocTaBUTb NOJb30BATENAM
YCAYTU U COOTBETCTBYOLLME NPUIONKEHMUA. YCAYrn Ans Nosb3oBaTeneil MoryT ObiTb peanns3oBaHbl
nyTem peKypcuun HEeCcKOoJ/IbKUX YpOBHelN obcnyKmuBaHMA B npegenax cTpatbl obcnyxunsaHuma. Crpata
obcnyxmBaHua CIIM cBA3aHa C NPUIOKEHUEM U €ro CyKbamu, KoTopble GYHKLNOHUPYIOT MeXKAY
OLHOPAHroBbIMM ObObeKTamu. Hanmpumep, ycayru moryT ObiTb CBSi3aHbl C MPUIOXKEHUAMM MO
nepegaye ronoca, AaHHbIX UK BUAEOU306parKeHUN, PacnoNoXeHHbIMU OTAENbHO WM B KaKon-
Mbo KOMBMHAuMKM B C/lydae My/JbTUMEAWWHBIX MPUIONKEHU. C TOYKU 3PEHMSA APXMTEKTYpbI
CYUMTAETCA, YTO KaxAplh cnoi B cTpaTe OBCAYKMBaHMA MMeEeT CBOM COOCTBEHHbIE MNJIOCKOCTU
Nnosb30BaTeNA, KOHTPOJIA U YNpaBAEHUA.

PucyHok 1-5: ba3oBas atanoHHasa mogenb CMIM (NGN BRM)

Iociocmy ynpasnenus

[Tockocms kowmponn

ITnockocmb nonbsosamens

Crpara odaysmusannst CIIT

ITocrocme ynpasnenus

[Tocxocmb xonmporn

Ilnockocmb nonvsosamens

Crpara rpancnoptupoBanusi CITIT

Y.2011_F02

Ctpata TpaHcnoptuposaHma CIMM. 31o Ta yvactb CIMIM, KoTopaa obecneumBaeT OyHKUMU
Nno/ib30BaTeNA Mo nepegaye AaHHbIX U QYHKLMM NO KOHTPOO M YNPABAEHUIO TPAHCMOPTHbIMM
pecypcamM W ANA nepefadyM TaKuUX [AaHHbIX MeXAY OKOHeYHbIMW obbekTamu. [aHHble,
nepegaBaemble NoAobHbiM 06pasom, MoOrytT camu 6biTb  MHbOPMaAUMEN NONb30OBaTeNs,
nHGopmMaumen ana KOHTPoNs u/mam ynpasneHua. [na KOHTPoAa u/wuau ynpasneHusa nepegayvei
MHOOPMALMKN MEXKAY TAaKUMN 0ObEKTaMM MOTYT YCTaHAaBAMBATLCA CTaTUYECKME MU ANHAMUYECKME
B3amMmocBssun. CTpaTta TpaHcnopTMpoBaHua CIM peanunsyetcs NyTem pPeKkypcuuM MHOTOyPOBHEBbLIX
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ceTen, Kak 3To onucaHo B PekomeHgaumax MC3-T G.805 n G.809. C TOYKM 3peHMA apPXUTEKTYpPbI
CYMTAETCA, YTO KaXKAbll C/IOM B CTpaTe TPAHCMOPTUPOBAHUA MMEET CBOM COBCTBEHHbIE MIIOCKOCTH
nosab3oBaTena, KOHTPOA U YNpaBaAeHUA.

Ha 6a3e ocHoBHbIXx NoHATUI 06 apxuTekType CIIM, npuBegeHHbIX Bbiwe, MC3-T paspabotan moaenb
apxuteKTypbl CMIM ¢ nogpobHbiMm onucaHMem GyHKLMIA. OTa mogenb, onybankoBaHHasa B PekomeHaauum
MC3-T Y.2012, noka3aHa Ha PucyHke 1-6.

B uenax peannsaummn cneayrolmx npuHumMnos B PekomeHaaumm MCI-T Y.2012 paspaboTaHa apxuTeKTypa
cnn.

o MNopfeprkka TEXHOJIOTM MHOTOCTaHUMOHHOro goctyna. ®PyHKuMOHanbHaa apxutektypa CIN
JOMKHa obecneumBatb rMBKOCTb KOHOUrypaumm, Heobxoaumylo ANA NOALEPMKKM TEXHONOTMUN
MHOrOCTaHLUMOHHOrO 40CTYyNa.

. PacnpegeneHHoe ynpasfieHue. OTO MO3BOAWT afanTMPOBaTbCA K pacnpegeneHHoi obpaboTke
NMakeTHbIX  CeTel M OCYLLeCTBAATb  MOAAEPMKKY  NPO3PaYHOCTM  MECTOMOJIOKEHUS
ANA pacnpeaeneHHbIX BblYUCAEHUN.

. OTKpbITOE ynpasaeHue. MHTepeic ynpaBaeHns CeTblo AO/KEH BbiTb OTKPLITbIM AN NOALEPHKKU
CO34aHuA ycayr, 0bHOBAEHNA YCAYT U BKAKOYEHNA BO3MOXHOCTEWN MpeaoCcTaB/ieHUs NOTUKKU yCayr
TPETbMMM CTOPOHAMM.

. HesaBucumoe npegocTasneHune ycayr. Mpouecc npeaoctaBAeHMs YCAYr A0KeH BbiTb oTaeneH ot
OYHKLMOHMPOBAHMA  TPAHCMOPTHOM  CeTM  NyTemM  WMCMNO/Mb30BaHMA  BblEYNOMAHYTOro
pacnpefeseHHOro MexaHM3mMa OTKPbITOro ynpasaeHus. ITOT NPUHUMN NpeAHasHayeH B LEenax
cofenctema GoOpMNPOBaHUIO KOHKYPEHTHOM cpeabl Ana pa3sepTbisaHua CM, uTo B cBOIO ouvepenp
YCKOPUT NpoLecc NpesocTaBneHna pasHoobpasHbix ycayr CIM.

. MopaeprKka ycayr B KOHBEPrMpOBaHHOM ceTh. ITOT NPUHUMN Heobxoamm Ana GopPMUPOBaHUA
TMBKUX, MPOCTbIX B WCMO/Ib30BAHUN MY/NbTUMEOMUWAHbBIX YCAYr NyTeM 3a4eWCTBOBaHMA YacTu
TEXHMYECKOro NoTeHUMana KOHBEPrMPOBaHHOW GYHKLMOHANbHOW apXUTEKTYPbl GUKCMPOBAHHOM U
noasu»KHo ceasun CMIM.

. MoBblweHHas 6e30MacHOCTb M 3awmTa. ITO ABAAETCA OCHOBHbIM MPUHLMMNOM  OTKPbLITOM
apXMUTEKTYPbl, KOTOPbIA HeobXxoaMM A/ 3alMTbl ceTeBOn MHOPACTPYKTYpbl NnyTem obecnedyeHus
MEXaHM3MOB 6e30MaCHOCTM M }KUBYYECTU HA COOTBETCTBYIOLLMX YPOBHSIX.

. XapakTepuctuku  pyHKUMOHaNbHOrO  obbeKkTa.  DyHKUMOHa/NbHble  O6bEKTbl  A0/KHbI
COOTBETCTBOBATb CAEAYIOLIMM NPUHLIMNAM:

- dYHKLMOHaNbHbIE 06BEKTbI MOTYT He BbiTb pacnpeaeneHbl MeX 4y MHOXKeCTBOM GU3NYECKMX
MoAaynei, Ho MOryT UMeTb MHOTO 3K3eMMNIAPOB;

- dYHKUMOHa/IbHbIE  OOBEKTbI HE UMEKT MPAMOro OTHOLIEHUSA K  MHOIOYpPOBHEBOW
apxuTekType. Tem He MeHee NOXOXKMe 06BEKTbl MOTYT OblTb PACMONOXKEHbI Ha Pa3INYHbIX
JIOTMYECKUX YPOBHAX.
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PucyHoK 1-6: 0630p apxuteKktypbl CMM

MpunoxeHuns
i ANl SNI

DYHKUMW NOAAEPMKKMA NPUNOKEHWNIA
. 1 PYHKLW NoAnep K ycnyr

DymrLun
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nocTaswmnkos
DyHKLMKA : - yenyr

IdM .\ H ¢yHKuMM ynpasneHusa ycnyramvm U 4OCTaBKKM KOHTEHTa
[' = Npodmnu . ;] DyHKLAM

none3oBareneit YNIPABIEHMS pv s o DYHKUUM QOCTABKN KOHTEHTA
_yenyr yenyramun

Crpara chnymuBaHuni H

DyHKUMM YNpaBneHua

Oy rpucoesuHEIn K o [ oymamm DyHi i :
= Y - | rowrpona yNpaBneHus pedegoneaaas H
" Tipodann W ynpasneHis pecypcamu
nonsaosatenen MOGMNBHOCTBIO M nocTynom
_TpaKcnopTa__ | +
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:
:
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G- @yHKLIVIVI ynpaeneHua TpaHCNopTUupoBaHWeMm

DyHEUMN : 3 ! %
KoHeuHoro L 4.3

nonbaosarens

DYHKLUUM TPAHCNOPTUPOBaHUSA

________________________ CTparta TPaHCNOPTUPOBAHUA NNI

esvsess KQHTPONL @~ wweewee Ynpasnenue
Cpepna nepegaqu IdM

1.2.3 [lIpeumyuwecmea apxumexkmypeol CI1I1

O4oHMM M3 BaXKHEMWWX npeumyllects apxutekTypbl CIIN ABnAeTcA BO3MOXKHOCTb MNpPeaoCTaBAeHUA
pasfnyHbIX ycayr 4Yepe3 obuwyi TpaHCnopTHyw nnatdopmy. A pasHoobpasHble TEXHO/OorMu
LUMPOKOMOJIOCHON CBA3U 4Yepe3 AoMeHbl (GUKCMPOBAHHBIX W MNOABUMKHbLIX CeTel [0CTyna NO3BOAAT
abbeKTMBHO MCNob30BaTb 3TO MPEUMMYLLECTBO, Hanpumep, NpeAocCTaBnAf pas/vyHble YCAyru
LUMPOKOMOJIOCHON CBA3SU U KOHBEPreHUMU no GUKCUMPOBAHHBIM W MOABUNKHBIM KOHBEPrMPOBAHHbIM
TPaHCMOPTHbIM ceTaM. Huxke, Ha PUcyHKe 1-7, NOKa3aHo, Kakum ob6pasom npu nomowm apxutektypbl CMN
6yaeT peanvsosBaHa NOAAEPKKA PA3NYHbIX YCAYT.

PucyHok 1-7: Npeumywiecrsa apxutektypbi CIIN

MogeieHne ahhekTnBHOCTM
PasnUYHbIX BUIOB KOMMEPHECKON AeATENBHOCTU
Gnaropapa CMMN

_A
r I
FP™™ = p=a »-—-

IFMc! IRFID! 1IPTV. _ Mpyrvel

OrpaHuyeHHbIe
yenyrv

1 | 1¥Ynpaensiembin IP I 1
T - 1 1 1

OrpaHuyeHHas
LM-ces3b

[o nepexona k CMn - - - e
Mocne nepexopa k CMNMN

10
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OfHUM M3 NpeuMyLLecTB UCNOIb30BaHUA NpoToKona IP aBnaetca obecnevyeHne NPOCTOM CBA3U MeXKAY
YPOBHEM 3 U ypoBHeM 4, KOTOpas, KaK MPaBW/IO, ABAAETCA KPUTMYECKOM TOYKOM pasaeneHus mexay
obcnyKMBaHMEM M TpaHcnopTupoBaHuem. [o nepexopa K CMMN (nokasaHo B fieBoi YacTu PucyHKa)
npoToKosn IP mor obecneyntb BCEro OAMH PEXKMM, HasblBaeMblii "ONTUMAbHLIN BapUaHT", KOTOPbIN He
6bin  cnocobeH noaaepXuBaTb [OCTAaTOMHbIA  YpOBEHb KavecTBa W He oOTBeyan TpeboBaHUAM
6e3onacHoctu. Kpome Toro, 6a3oBoe TpaHCMoOpTUpPOBaHWE OblI0 OCHOBAHO Ha KpaliHe OrpaHWYeHHbIX
BO3MOXHOCTAX LUMPOKOMNOJIOCHOM cBA3W XDSL, KoTopble co34aBanu onpesesieHHble OrPaHUYEHUA B N1aHe
COOTBETCTBMA KOMMEPYECKMM TeHAEHUMAM. B AaHHOWM cuTyauMm HEBO3MOXKHO 6bino 6bl obecneunTb
[ocTaTouyHoe KosimyecTBo niatdopm ans 3dPeKTMBHOrO MCNO/Ib30BaHMUA KOHBEPIUPOBAHHbBIX YCAYr U
AKTMBM3ALUN KOMMEPYECKOW AeATENbHOCTHU.

Mocne nepexoga K CMIM paclmpeHHble BO3MOXHOCTM NpoTokona IP (noa HasBaHuem "Ynpasnasaembin IP")
1 6asoBoe  TpaHcnopTUpoBaHue € OYHKUMOHANbHBIMM  BO3MOXHOCTAMW  KOHBEPIrUMPOBAHHOM
LUMPOKOMO/IOCHOWN CBA3KM CMOrYT obecneynTb NOAAEPKKY Pas/iMYHbIX ycayr (Hanpumep, IPTV, RFID, FMC
W T. A.) Yepes3 CTaHAAPTHY TPAHCMOPTHYIO CETb, COXPAHAA MPU STOM MPOCTYIO CBA3b MEXAY YPOBHeM 3
nyposHem 4. Kak cnepcteme 6yayT co3faHbl pasnuuyHble Ou3Hec-mofenn, a Y4YacTHUKM pPbIHKa
KOMMeEpPUYECKMX ycnyr byayT 3aumHTepecoBaHbl B GOPMMPOBAHMM Pa3HOOOPasHbIX U TMOKUX OEeN0BbIX
B3aVMMOOTHOLLEHWNA.

1.2.4 YcoeepweHcmesosaHue cucmembl IMS dns npunoxceruii CII

Cneundukaummn uHGopMauLMOHHOW ynpasastowen cuctembl (IMS) paspaboTaHbl OnA NPUMEHEHMA B
COTOBbIX CeTAX AO0CTYyna M OCHOBAaHbl Ha onpeAeneHHbIX AONyLWeHUAX, OTHOCALUMXCA K CeTu AOCTyna,
Hanpumep AOCTYNMHaA LWMPMHA MNOJOCHI NMponyckaHuA. OTanMumAa, npucywme pasinyHbiM BUAAM ceTel
OOCTyMa, HalWJ/M BMNOJHE KOHKPETHOe OoTpaxeHue B cneuudukaumax IMS. Mpumepbl TakMX OTANYMIA
TaKoBbI.

o Ons noppep)ku ceteit goctyna Ha 6ase xDSL cucteme IMS MoKeT Takke noTpebosaTtbeA
conpsKeHue ¢ PyHKUMammu nogcoeauHenus K cetn IP-CAN ¢ uenbio nosnyyeHus MHoopmaumm o
MeCTONOoN0XKeHUU. B 6a308Bbix cneymdpuKkaumax IMS nogobHbI MHTepdec oTcyTCTBYET.

o HeobxogMmo yunTbiBaTb NOAAEPKKY NPOTOKoMa IPv4, yTo B CBOO ouyepenb TpebyeT noanep:Kku
dYHKUMOHanbHbIX Bo3moxKHocTet NAPT. Jna 3Toro cywecTsytoT N0 MeHbLel Mepe ABe NMPUYUHbI:

- HEeKOTOpPbIM OnepaTopam NPULLAOCH (AN NPUAETCA) CTONKHYTLCA C HEXBATKOM aapecos IPv4;

- rogopAa o KoHduaeHuuanbHocTM IP-agpecoB AnA NOTOKOB MeAuafaHHbIX, He cneayet
nonaratbca Ha RFC 3041 (PacwupeHus, obecneuynBalolwimMe KOHOUAEHLMANbHOCTb ANA
aBTOKOHOMrypaumm agpeca 6es 3anommnHaHua B IPv6), Kak B cnydae ¢ IPv6. AnbTepHaTUBHbLIM
peleHnem, NO3BONAOLMM CKPbITb aZpeca OKOHEYHbIX YCTPOMCTB, ABnseTcA GyHKumA NAPT.

B yHKUMOHaNnbHyto apxutekTypy CIIM BKAtoYeHa noaaepKka ¢oyHKunit NAPT. B cneundmKaumax cuctem
IMS fo/1XHbl 6bITb NPEeAYCMOTPEHbI pacinperns K IMS ana paboTbl ¢ KOHPUIYPaALUAMU, COAEPIKALLUMM
NAPT.

. OcnabneHne orpaHMYEHNN, CBA3AHHbIX C HEAOCTAaTOYHON NOIOCON NPONYCKAHUA, MOXKET NPUBECTH
K TOMYy, 4YTO MOAAEP’KKA HEKOTOopbiX OYHKLMIK, KOTOpble B HACcTOALWEe Bpems ABAAOTCA
06A3aTeIbHbIMK, CTAaHET OMNUMOHAbHOM (Hanpumep, caTtme coobueHuni SIP).

. Pasnuuma B ynpaBneHUW p[na onpefesieHUA  MeCTOMOJIOKEHUA MNOBAUAIOT Ha Pas/uyHble
MPOTOKO/Ibl, MPY MOMOLLM KOTOPbIX NepefaeTcs AaHHas MHGOPMALMA KaK yepe3 uHTepdeicsl
CUTHANM3aLUMK, TaK U Yepes BUNIMHIOBbIE UHTepdEChI.

. Pasnnumna B npoueaypax pes3epBMPOBAHUA PecypcoB B CETAX A0CTyna noTpebyloT BHeceHus
M3MeHeHUl B NpoLeslypbl aBTOPM3aLLUKN U pe3epBupoBaHma pecypcos IMS, NoCKobKY npoueaypsbl
pe3epBMpPOBaHUA pecypcoB B ceTAx Aoctyna XDSL Ao/XKHbI MHUUMMPOBATLCA OOBEKTOM ceTu
(Hanpumep, P-CSCF ana ycnyr Ha 6a3e SIP) OT MMeHM OKOHEUHbIX NOJ1Ib30BaTEe/IbCKUX YCTPOMCTB.
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YNOMAHYTble Bbille PACLUMPEHMA U3YYAKOTCA PA3/IMYHbIMKM OpPraHM3auMaAMM Mo pa3paboTKe CTaHZAPTOB
Ans obecrneyeHMa NOAAEPHKKN Ucnosib3oBaHus cuctem IMS B cetax CMM.

1.2.5 ®usuyeckaa apxumekmypa CI1I1

®usnueckana apxutektypa CMMN  unaeHTuduumpyet  odusmyeckme oOBEKTbI, COOTBETCTBYHOLLME
dYHKUMOHaNbHOMY 00beKkTy wmam rpynne ¢yHKUMOHANbHbIX OOBEKTOB, YKasaHHbIX B 0606WEHHOM
dyHKUMOHanbHOM apxuTekType CIMIM. ®Pu3nueckas apxuTeKkTypa [aeT BO3MOXKHOCTb MAeHTUdMUMPOBaTb
TOYKU GYHKUMOHA/NIbHOM COBMECTUMOCTU Mexay Ppusnyeckummnm obbeKTamu ana obecneyeHua TaKoun
COBMECTMMOCTU MEXAY Pa3/IMYHbIMU GU3NYECKMMM 06 beKTaMM B pamKax ceTu CIM. B kayecTBe npumepa
Ha PucyHKke 1-7 npuBegeH oAuH M3 BapuaHToB peanmsaumm CIMIM ¢ TOYKM 3peHua ¢usmyeckomn
APXUTEKTYPBI.

PucyHoK 1-8: BapuaHT ¢pusnueckoi apxutektypbl CMM

[omawwHuin

cepeep

aboHeHTa 4
NPUIOKEHNIA

=1

Yxaaarens
aboHWpoBaHK;

K gpyrum cuamyeckum
obbekram cetn CIMN

i Meawa-
wnio3 Cepsep
LJ TUP

Cepsep
TAA

Koutponnep
wnK3a gocTyna

Cepeep Cepsep
ynpasnexuns Cepaep AM
MOBMNBHOCTBIO L. NAC

Megua-

e
N3
¥ noctyna r____f

Cepsep wno3a
[OMaLUHE CeTh

K apyrum dmanyeckim
obbekTam cetn CMMN

K apyroi cetu *

@ Wnioa B3anmoaencTena

C BHELUHEN CeTkI

13 Myt ana nepexoaa K CIM

1.3.1 PaccmompeHue sonpocos nepexoda K CII

B npouecce pa3paboTKu naaHa nepexoaa K HOBOM MHPPACTPYKTYpPEe HEOBXOAMMO YYUTbIBATb MHOMKECTBO
TOYEK 3pEeHMA U CcoObparKeHWM, TaK Kak 3TOT NPOLLeCC MOBAMAET Ha MHOIME acnekTbl, Kacarolimecs
COOTBETCTBYHOLLMX OOBEKTOB, a TaKke coobuecTs. MNepexoa K CIIM oT cywecTBytowen MHPPACTPYKTYpPSI,
Hanpumep KTCOM/LLCUC, Takske oKaxKeT 60/blLUoe BAUSAHME Ha BCIO MHPPACTPYKTYPY CBA3M.
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Ona Toro 4ytobbl MATU B HOMY C TEXHUYECKUM MPOrpeccoM U OMUAAHUAMM PbiHKA, HeobxoamMmo nmbo
perynsapHoe CoBeplUEeHCTBOBaHNE cUCTeM, IMBO UX 3amMeHa HOBbIMU TEXHOIOTUAMM, HE MPEnATCTBYA Npu
3TOM NPeAoCTaBAEHMIO YCAYr. 3aMeHa W YCOBEPLIEHCTBOBaHME CyL,EeCTBYlOWEro obopyaoBaHuA C
NCMONb30BaHUEM COBPEMEHHbBIX U NPOABUHYTHIX TEXHOIOMMIA TpebyeTcs He TO/IbKO A1A NpeaoCcTaB/ieHns
HOBbIX YC/Yr; 4acTo Bpems TPaTUTCA Ha MOJAyvYeHUe MOAMAEPNKKM MPOoM3BOAUTENEN anmnapaTHOro U
nporpammHoro obecnedyeHus. [lpoussoauTenu, Kak npaswuao, NPeAnoYUTaloT, 4Tobbl MoAocbHble
MoanduKaumMmM yaosneTsopanM TpeboBaHMAM TeXHMYECKOro nporpecca, Koraa YycTapeswue Tunbl
06opyaoBaHNa 3ameHaAl0TcA 6osiee 3hDEeKTUBHbBIM, KOMMNAKTHLIM U HaAeXHbIM 060pyAoBaHMEM, KOTopoe
[OOJ/IKHO TaKXe 06ecneunTb NnosblleHne KavecTsa yCayr 418 Nob3oBaTtenei.

MpeanoytTnTenbHo, B 0COBEHHOCTM MPW PaCLUIMPEHUU YCAYT B YAANEHHbIX CENbCKMX PaioHax, 4Tobbl
nepexod K CIM He 6bln pe3kum, T. e. U yCTapeBLUME, U HOBblE TEXHO/OMMWU A0XKHbI COCYL,EeCTBOBATL B
TeuyeHWe HEeKOToporo 06OCHOBAHHOro nepuoga BpemeHu. YTo KacaeTca noTpebuTteneit, TO OHM He
OOJIKHbI BbIHY)KAEHHO 3aMeHATb OKOHeyHoe 060opyaoBaHMe TOAbKO MOTOMY, YTO MX MOCTaBLUMK YyCayr
npowussen "ycoBeplueHcTBoBaHUe" cuctemol gns CMM.

C ydetom cKasaHHoro B PekomeHgaumum MCI-T Y.2261 npuBeaeHbl pPyKoOBOAAWME YKa3aHMA
no ¢opmMMpPOBaHUIO NNaHa Nepexoaa Aaa onepatopa

Yto Kacaetca nepexoga ot KTCOM/UCUC k CINM, cneayeT npuHMMaTb BO BHWMAaHWE acnekThbl,
U310}KeHHbIE Janee.

1.3.1.1 CurHanuMsauua v ynpasneHue

B cetax KTCOM/UCUC “cnonb3ytoTca TakMe CUCTEMbl CUTHANM3aUMM, KaK CUTHanAM3aumsa B aHa/0roBom
KaHane, CUrHanusaums no eblgeneHHomy KaHany (CAS), Hanpumep cucTembl curHanmsaumm R1 [Q.310-
Q.332], R2 [Q.400—-Q.490], a TaK¥ke cUCTEMbI CUTHaNM3aUUK no obuemy KaHany (CCS), Tuna SS7 nam DSS1
[Q.931]. Bce 3T cuctembl cMrHaansaumMm npeaHasHadeHbl s ceTe ¢ KOMMyTaunen KaHanoB. MoCcKoNbKyY
TpaHcrnopTupoBka B CIMIM ocHOBbIBaeTcA Ha MakeTax (a BbI3OB OTAeNEH OT KaHana-HoCuTens), moryT
notpeboBaTbCcA Apyrve noaxogsawme BuAbl cuUrHanusaumm (Hanpumep, BICC, SIP-l [Q.1912.5] muT. 4.).
Kpome TOro, ¢yHKUMA CUrHanu3aumm u  GyHKUMA yNpaBAeHUs Bbi30BaMM MOTYT pacnonaratbca
B HECKOJIbKMX anemeHTax CII1.

MockonbKy CMNM gonxHbl pabotath coBmecTHo ¢ cetammn KTCOM/LUCUC u apyrumm cetamm, Heobxoammo
obecneunTb B3aMMOAENCTBUE MeXay cucTemamu curHanmsaumm CMNMN mn cuctemamn CUrHaAM3auuu
CYLLECTBYIOLWMX ceTelr. ACNeKTbl CUTHANN3aALLMM B PAMKax KOPNOPaTUBHOM CETM NOCAEeAYOLWMX NOKOEHNN
AOJIKHbI OCTAaBaTbCA HE3ABMCUMbIMM OT aCMEKTOB CUTHAAN3aL MK B CeTU JocTyna uav 6asosoi cetn CMM.

B panbHelliemM OXMAAETCA, YTO aCneKTbl CUFHANM3ALMU Aa ceTell A0CTyna M 6a30BbIX CETel AOXKHbI
ObITb  HE33aBUCUMbIMMK, AN TOro 4Tobbl 0b6ecneyntb BO3MOMKHOCTb MO3TAMHOrO nogxoga Ans
ocyuiecTsneHua nepexoga K Cr.

1.3.1.2 AAMUHUCTPATUBHOE ynpaB/ieHue

Cuctema ynpasneHus CMNM cocToUT M3 Tpex NAOCKOCTEW, @ MMEHHO: NJIOCKOCTb CETEBOrO ynpaB/ieHus,
NNIOCKOCTb CETEBOr0 KOHTPOAA M MJOCKOCTb yMNpaBieHua ycayramu. Kaxkpasa M3 3TUX NJOCKOCTel
peanunsyeTt COOTBETCTBYIOWME ynpasaaowme GYHKLMU AN KaXK40ro YPOBHA B MHOrOYpPOBHEBOW MO4eNM
cnn.

Mepexon cuctembl ynpasneHua KTCOM/LUCUC (1. e. akcnayataumm, aaMUHUCTPUPOBAHNA U ynipaBaeHuA)
TpebyeT obecneyeHmsa BO3MOXKHOCTM nepexoaa ceteit KTCOM/UCUC yepes pag NpoOMeKyTOYHbIX 3Tamnos
no HanpasneHwuto K CMMM.

1.3.1.3 Ycnyrn

Ycayrm  KTCOM/UCUC, KoTopble  TPaAMUMOHHO  NPeAocTaBasatoTcA  TenedOHHbIMM - CTaHLMAMM
KTCOM/UCKUC, B cetax CIMNIM moryT npeaocTaBasaTbCA cepsepamu npuaoxeHuin (AS). Kak oxupgaertcs, B
cetax CMNMN 6yayT npefocTaBAATbCA HEKOTOPbIe WM BCE CYLLECTBYHOLME yCayru. Tak Kak KayecTBo
ronocosoi cBasn B cet KTCOM cuuTaetca "Hamnydwum", nwobol nepexon OT nogobHoW ycayru
"Hamnyywero" KadyectBa K cetam CIMN Ha ocHoBe IP OOMKeH COMPOBOXAATbCA rapaHTMel TOro, 4To
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KayecTBO HOBbIX YCayr H6yAeT CPaBHMMO C KayecTBOM YCAyr cyliecTsylowei UHPacTpyKTypbl Kaacca 5
(nnm BPK, T. e. c BpeMEHHbIM pa3gesieHMem KaHaioB).

OgaHako npu moaenunposaHmm ceteit KTCOM/LICMC HeT rapaHTMM TOro, 4To BCE YCAYrM CMOryT 6biTb
npeaocTaBeHbl.

Ona noanepsKKkM CyLLecTBYIOWMX CEroAHA YCAYr OXMAAeTca, Yto 6yAyT MCNoNb30BaTbCA OKOHeYHble
YCTPOWCTBa TPAANLMOHHDBIX TUMOB, NoAKAo4YeHHble K CMIM yepes aganTtepbl.

. Ycnyrn nepegaun gaHHbix. Mpu nepexoge ot KTCOM/UCUC k CIMIM Heobxoaumo obecneunTb
HEMpepbIBHOCTb  NPEAOCTaBAEHUA YCAyr nepefayu  AaHHbix. WMcnonbsosanue CMMN gns
noaxatodeHna ceteit KTCOM/LUCUC aonskHo 6biTb Npo3padHbiM A1 BCEX YCAYr nepeaaym AaHHbIX.
B cetax CMMN gosKHO 6bITb 0becneyeHO TaKoe »Ke uan 6osiee BbICOKOE KayecTBO OOC/yKMBaHUSA
(QoS) ana ycnyr nepeaaym aaHHbIX Ha 6ase KTCOM/LCUC.

- MogaenunposaHme KTCOM/LUCUC obecneunBaeT GpyHKLUMOHAIbHbIE XapaKTEPUCTUKN, KOTOPbIE
CXOXKM, HO HE MAEHTMYHbI CYLLECTBYIOLLMM YCyram nepeaaqn faHHbix B cetax KTCOM/LUCUC.

- Imynauma cetenr KTCOM/LICUC pgonskHa AaBaTb BO3MOMKHOCTb NpPeAoCTaBAEHUA MOJIHOMO
KOMM/IeKca ycayr nepeadn AaHHblX, npegoctaBnsembix cetamm KTCOM/UCUC. OgHaKko He
TpebyeTcs, utobbl cetn CMIM noaaepKMBanu BCe YCAYru nepenadn AaHHbIX Y3KOMOJNOCHOM
ce™n Y/UCUC, onpeaeneHHbix B PekomeHaaumsax MCI-T cepunm 1.230.

. LononHutenbHble ycayrn. Mpu nepexoge ot KTCOM/UCUC k CMNMN gonxkHa 6biTb obecnedyeHa
HenpepbIBHOCTb NPeA0CTaBAEHUA AONONHUTENbHbIX YCAYF, HACKO/IbKO 3TO NPaKTUYECKM BO3SMOXKHO.
Imynauma cetet KTCOM/UCUC ponkHa obecneumsBaTtb MOAAEPMKKY ANA BCEX AOMOMHUTE/bHbIX
ycayr, npegocrasnsembix  cetamm  KTCOM/UCUC, xota moaenuposaHune KTCOM/UCUC
obecneunBaeT ¢yHKUMOHA/bHbIE XapPaKTEPUCTUKU, CXOXMUE, HO HEe WAEHTUYHbIE CYLLECTBYIOLLMM
ycayram ceteir KTCOM/UCUC. B uenax CMNM He o6A3aTefibHO A0/KHbI MNOALAEPMKUBATLCA BCe
pononHutenbHble ycnyrn UCUC, onpegeneHHble B PekomeHgaumax MC3-T cepum 1.250. Cetn CIMN
OO/IXKHbI Ka3aTbCA MPO3pPaYHbIMM, KOr4a OHW MCMOMb3YHOTCA ANA NOAKAOYEHUA AOMNOAHUTENbHbIX
ycayr mexkay cetamu KTCOM/LCUC.

. 3KcnayaTauus, ynpasaeHue n TexHudeckoe obcnyxkmsaHne (OAM). OyHKumMmn OAM mcnonb3yoTcs
0N IPOBEPKMU KAYeCTBEHHbIX MOKa3aTesiell CeTH, a TaKKe ANA COKPALLEHUS 3KCMAyaTauMOHHbIX
pacxofoB 3a CYET CBEeAEHMA K MUHUMYMY MepepbiBOB B OOCAYKMBAHUM, YNyYlIEHMA KayecTBa
06CNyKMBaAHMA W COKpaLLeHMA NepuModoB 3SKCMJyaTauMOHHbIX npoctoeB. [pu nepexoge oT
KTCON/UCUC k CMN gonskHa 6biTb obecneyeHa, KaK MUHUMMYM, BO3MOXHOCTb OBHapysKeHus
HeucnpaBHocTen, AedeKToB U cboeB, TaKMX KaK MOTEPAHHble NaKeTbl, NAaKeTbl C OWMUOBKAMU UK
HEeBEPHO BCTaBJIEHHble MakeTbl. Kpome TOro, AO0/KHbI CyLLECTBOBATb MEXaHW3Mbl OTOBpaXKeHus
cTaTyca BO3MOMHOCTU MOAK/OYEHMA UM obecneuymBaTbCA MOAAEP!KKA KOHTPOJIA KayeCTBEHHbIX
nokasartenen.

. HanmeHoBaHue, Hymepauua u agpecauma. Cxembl HAMMEHOBaHMA, Hymepauun n agpecaumm CMNN
B cooTBeTCcTBMU ¢ PekomeHgaumenn MCI-T Y.2001 go0MKHbI MMETb BO3MOXKHOCTb B3aUMOAENCTBUA
C cyllecTBylowen cxemon Hymepaumm E.164. B npouecce nepexoga ot KTCOM/UCUC k CMnN
HeobxogMmo obecneunTb MOMHYIO NOAAEPKKY cyBepeHuTeTa [ocydapcte — YneHos MCD
B OTHOWEHUWN MJIAHOB HyMepaLWn, HAaUMEHOBAHUA, adpecaunn n naeHTMGMKaLMM KoaoB CTpaH.
Kpome TOro, Kak MMHUMYM [O0/XKHA CYLW,ECTBOBATb NOAAEP)KKa cxem |P-agpecaunun MHTEpPHeTa,
BK/ItOYan TenedoHHble YHUOMLMPOBaHHbIE MAeHTUUKATOPbl pecypca cornacHo E.164 (TEL URI),
Hanpumep Ten.: +98 765 4321, u/unu yHubuumposaHHble naeHTMdmKkaTopsl pecypca SIP (SIP URI),
Hanpumep sip:my.name@company.org.

. YueT, HauucneHwe naatbl U BbICTaB/leHWe cyeToB. B TeueHwe nepexogHOro nepuvoga MOXKeT
noTpeboBaTbCA NOALEPIKKA CYLLECTBYIOWMNX NPOLEeAYp YYeTa, HAUUCIEHUA NAaTbl U BbICTAB/IEHUS
CYETOB, HAaCKOIbKO 3TO NPAKTUYECKU BO3MOXKHO. Mepexon oT cywectsytowmx ceteit K CMM TakxKe
npeanonaraeT 3amMeHy CyLLEeCTBYHOLWNX UCTOYHMKOB GOPMUPOBAHNA AaHHbIX y4yeTa. B cetax CIN
LONKHbI NOAAEPHKMBATLCA MEXaHU3Mbl HAUYUC/IEHUA NIaTbl KaK B aBTOHOMHOM peXXume, Tak U B
pexXume OH-NanH.
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. BsaumogelictBue. TepmuH "B3ammogelicteme" Mcrnonb3yeTca ANsA ONMcaHuA npouecca obmeHa
OAHHbIMM MEXKAY CETAMW, MEeXKAYy OKOHEYHbIMM CUCTEMaMU WKW MEXAY MX 4acTAMWU C Lesbio
npeaocTasneHva  OYHKLMOHANbHOIO 06beKTa, CMocobHOro NOAAEPKMBATL CKBO3HYH CBA3b.
Mpwu nepexoge ot KTCOM/LUCUC k CMMN HeobxoaMMo yunTbIBaTb CAeAYIOLMNE aCNEeKTbI:

- BO3MOXHOCTb B3aMMOAENCTBMA C CYLLECTBYIOWMMM ceTaAMM, Taknmmm Kak KTCOM/LCUC u
WMHTEpPHET;

- BO3MOHOCTb B3aMMOLEWNCTBUA C ceTaMu Ha 6ase IMS uam ¢ cetamm Ha 6ase cepsepoBs
BbI30B3;

- BO3MOHOCTb MEXAOMEHHOIO, MEX30HOBOIO U MEXKCETEBOrO B3aMMOAENCTBUSA;
- NnoALePKKA ayTEHTUPUKALLMM U aBTOPM3ALLUN;
- BO3MOKHOCTb OCYLLECTBNEHUA YNPABAEHUA AOMNYCKOM BbI30Ba;

- cnocobHOCTb MOAAEep)KMBATb MapameTpbl KayecTBa paboTbl CeTH, KaK ONpeaeneHo B
[Y.1541];

- nogaepkKa yyeta, Ha4yncaeHnA nNaaTtbl U BbICTaB/IEHNA CHETOB.

. MapuwpyTtusauma Bbi3oBoB. pu cocyulectsoBaHumn CMM ¢ KTCOM/UCUC cxema mapLipytusaumm
OOJ/IKHA obecneynBaTb OonepaTopam KOHTPOJ/Ib AAHHbBIX O TOM, TAe UX TPaduK BXOAWUT U BbIXOAUT
n3 CMM. 9To AacT BO3MOXKHOCTb OMEpaTopy ONTMMMU3UPOBATL MCNOJb30BAaHUE PeCYypCcoB CBOMX
ceTeit M n3bexkaTb NOABMEHUA HECKO/NIbKUX TOYEK B3ammogencTema mexxkay CIMMN v KTCON/LCUC
Ha IMHWUW Nepesayn AaHHbIX.

. TpeboBaHMsA No O6CAYKMBAHUIO CO CTOPOHbI HALMOHA/bHbLIX PEryiAaTOPHbIX OpraHoB. B cayvae
B3aMMogencTemna noctaBwmk ycayr CMM o6asaH cobnogate cnepywowme TpeboBaHus,
YCTAHOB/IEHHbIE  HALMOHANAbHbIMWU/PErMOHANbHBIMW ~ HOPMATMBHbIMU  AOKYMEHTaMU UM
3aKOHOAATE/IbCTBOM:

- 6a3oBble yciyrn TenepoHHOM CBA3U C TEM XKe WAW JIYYLWMM KAYeCTBOM U TOTOBHOCTbBIO,
KaK 1 B cyuiecTsytoLmx cetax KTCOM/UCUC;

- BO3MOXHOCTb TOYHOIO HAYMC/IEHWUA NAATbl U YUETa;
- BO3MOKHOCTb COXpaHEeHUA HoOMepa Npu CMeHe onepaTopa;

- OOCTYNHOCTb TeniepOHHON CnpaBoYHOM CAy»Kbbl ana nonb3osatenen ceten KTCOM/LLCUC
m CMOM;

- NOALEPKKA 3/IEKTPOCBA3M B YPE3BbIYAMHbIX CUTYALLUAX;

- nogfepXKa ANA BCex MnoJsb3oBaTesnell, B TOM 4YucCae AAA JUL, C  OrpaHUYEHHbIMU
BO3MOXKHOCTAMMU. Takaa noAfep’kka AO0/KHA NpPefoCTaBAATb MO KpaWHeW mepe Te Ke
BO3MOXHOCTW, 4YTO M B cyuiecTsyowmx cetax KTCOM/UCUC. Cetn CMM obecneumsatoT
BO3MOXHOCTM 6onee  NpPOABMHYTOW  MNOAOAEP)KKW,  HAnpumep  CNoCobHOCTb  ceTu
npeobpa3oBbiBaTb TEKCT B Peyb;

- MeXaHM3Mbl NOAAEPHKKN 3aKOHHOTO MepexsaTa U KOHTPOIA CUTHANOB Pa3INYHbIX MeANNHbIX
TMNOB 3NEeKTPOCBA3M, TAKUX KaK nepepaya rosioca, AaHHbIX U BUAEO, 3NEKTPOHHAA NOYTa,
obMeH coobeHnaMn 1 T. 4. Tako MexaHM3M MOXKEeT NoTpeboBaTbCA NOCTABLUUKY CETEBbIX
ycayr AnA npeaocTaB/NeHUs [0CTyna opraHam oxpaHbl npasonopsaka (LEA) K KOHTeHTy
anektpocessn (CT) u cBegeHWAM, MONYyYEeHHbIM B pesysnbTaTe nepexsata gaHHbix (IRI),
B LleIAX yA0BAETBOPEHMA TPe6OBaHMI aAMUHUCTPALUIA N MEXAYHAPOAHbIX A0TOBOPOB;

- dYHKUMOHabHaA coBmecTUMOCTb mexkay CIMIM n apyrumn cetamm, Hanpumep KTCOMN/LLCUC
M CETU CYXOMNyTHOM NOABUKHOW CBA3M 06Lero nosiib3osaHus (PLMN).
1.3.2 0O6uwasa npoyedypa nepexoda

Mepexon OT ogHOW MHOPACTPYKTYPbl K APYFON He ABAAETCA SIEFKOM WMAM NPOCTOM 3aJa4eit, NOCKOJIbKY
BK/IIOYAET MHOXECTBO BOMPOCOB, KOTOpble HEOOXOAMMO PacCMATPUBATL C PA3/IMYHbIX TOUYEK 3pPEHUS.
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Mepexoa K ceTeBoi WHGPACTPYKType creayeT MAaHMPOBaTb C 0OCOBOM TWATENbHOCTbIO, MUccneays
pa3/inyHble acnekTbl. B KayecTse BbIBOAA MOXHO OTMETUTb, UTO He CYLLLEeCTBYET eANHOr0 MAN HauaydLlero
nytv nepexoga K CMIM, NOCKOMbKY nepexoa A0/XeH OCHOBbIBAaTbCA Ha CUTYaLMKM B KaXAoMN CTpaHe M Ha
YCNOBUAX, ONpeaenaeMbiX KaxablM ornepaTopom.

[ns pa3paboTKku NnaHa nepexoga OT CyWecTBytoleln ceTteBon MHOpPacTpyKTypbl K CMIM pekomeHayeTcs
YUYUTbIBATL CeAyoLYI0 Npoueaypy.

1 MpepocTaBneHne HOBbLIX YCAYT CBA3M A/1A N0J/Ib30BaTE el LWMPOKOMNOJOCHOW CBA3M B AOMOJIHEHME K
YyC/Iyram CyLLEeCTBYIOLLEN CETU.

2 3HauUTeNIbHAA YacTb NO/b30BaTE/Nel MEePEeKNYaeTCA Ha 3TU YCAYTM, YTO NPUBOLMUT K 3aMeETHOMY
peasibHoOMy COKpaLLeHMIo MCnosib3oBaHua ceteit KTCOMN/LICUC.

3 Pacxoabl Ha napannenbHoe o6cCay:KMBaHMe 06enx CUCTeM CTAHOBATCA BaXKHbIM (AKTOPOM.
PelueHue 0 Hayane 3ameHbl UHOPACTPYKTYPbI.

4 3ameHa 4YacTu WHOPACTPYKTYypbl (HAampMmep, MECTHOrO KOMMYTATopa) 3/1emMeHTaMn HOBOW
MHPPACTPYKTYpPbl, He BbIHY)KAAA BCEX NO/Ib30BaTe/1Iel NepexoanTb Ha HOBYIO MHPPACTPYKTYPY.

5 MonHbIN Nepexoa, Ha HOBYO MHPPACTPYKTYPY.

6 Mepexon ocTaBlMxcsa Nonb3oBaTeneit Ha CM.

1.3.3 O6wuli nymo nepexoda

PesynbTaToM nepexofa [0/MKHA CTaTb ''cpeda, NonaHocTbio basmpyrowadca Ha IP", KoTopaa Asnsetca
KntoueBon TexHonormer CIM, M nNO3TOMYy C TEXHMYECKOM TOYKM 3pPEHUS Nepexon, AO/KeH
paccMaTpmBaTbCA KaK 3ameHa ceTell "Ha 6ase TexHosiorum TDM" cetamm "Ha 6ase IP". YuuTbiBas, uTo
Karkgaa cTpaHa BnageeT yyacTKkamu mexay "maomeHom cetu goctyna' u "gomeHom 6asosoi cetn”,
npoueaypa nepexoaa A0/XKHa B NMepByo ovepesb NPUMEHATLCA K OAHOMY M3 TaKUX AOMEHOB. B uenom
cymTaeTca, YTo npolle paspabotaTb NaH nepexoda Ana "AomeHa 6asoBoi ceTu". basoBbl Nepexos,
6y4eT OKasblBaTb MeHbLUEee BAUAHWE Ha NPesoCTaBJAeHUe YCAYr No CPAaBHEHUIO C Nepexoaom K "gomeHy
cetn gocTyna. Ha PucyHke 1-9 npuseaeH obwmin Bua nepexoga 6asosoit cetu K CM.

PucyHoK 1-9: O6wunii Bug nepexoaa 6asosoii cetn K CMMN

T—— e —_——
Tt —— S——
— TDM ——
— —
— —— s -.‘:. St —_—
= = oL ——
— o —
Ba3oBasi ceTb C KOMMyTaUuen NakeToB

CNN (nonHocTklo Ha Baze IP)

B cnyyae ¢ AOMEHOM CeTM A0CTyna, NPU KOTOPOM MOTYT BO3HMKaTb A0BOJIbHO C/IOMHbIE CUTYyaLMU He
TO/IbKO M3-3a TEXHUYECKUX aCNeKToB, HO U U3-3a reorpadpuyeckmx pasindunin, He pekomeHayeTca BbibMpaTb
KaKYI0-TO KOHKPETHYHO TEXHONOMMIO A/1A 3aMeHbI /I0DbIX CYLLECTBYOWMX CUCTEM CeTel AocTyna. Bmecto
3TOro PeKOMeHAYeTCs PacCMOTPEeTb BOMPOC O COrNacoBaHHOM MCMOJIb30BaHUU Pa3INYHbIX TEXHONOTUI B
LUenax yaoBNETBOPEHWA 3anpocoB  KAMeHTOB 6osee TMOBKMM UM 3KOHOMWYHBIM  CMOCO6OM.
Pa3pabaTbiBaeTCA MHOMECTBO Pa3HOO6pPa3HbIX TEXHOIOIMIA A0CTYNa, UCNONb3YIOWUX GUKCUPOBAHHYIO U
NOABUXKHYIO CBA3b C MOAMAEPMKKON LUMPOKOMONOCHbIX COeAUHEHUA. BObLUIMHCTBO TEXHOMOMMIA TaK¥Ke
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obecneynBatoT BO3MOXKHOCTb IP-coegMHEHUI, YTO ABNAETCA BaXKHEMLWEN TEXHUYECKOW XapaKTEPUCTUKOM,
Heobxoaumoi gns yaosnetsopeHua TpebosaHuam CMM (Hanpumep, nepenaya Ha OCHOBE MaKeToB.).

Yto KacaeTcsa ceTelt poctyna Ha 6ase PUKCMPOBAHHOM CBA3M, B HacToAllee Bpems ana obecneyeHus
LUMPOKOMOJIOCHOM CBAI3M B OCHOBHOM Mcnosib3yeTca TexHosnorns XDSL. KoHeuyHol uenbio B ceTu
OUKCUPOBAHHOM CBA3W CTaHET pasBepTbiBaHUE MHPPACTPYKTYpbl HA OCHOBE BOJIOKOHHO-OMTUYECKMUX
NHUI. xDSL paeT BO3MOMKHOCTb MAKCMManbHOFO WMCMO/b30BaHMA CyLLECTBYOWEN WHOPACTPYKTYPLI
[OCTyNa Ha OCHOBE MeAHOro Kabens pgns pasBepTbiBaHUS LIMPOKOMONOCHOW MHOPACTPYKTYpbI
3KOHOMMYHbLIM CNOCOBOM, HO C OrPaHUYEHHOW MPOMNYCKHOM CMOCOBHOCTBIO (MAKCMMYM HECKO/IbKO
OEeCcATKOB MerabutoB B cekyHAy). BONOKOHHasA ONTMKa SBAAETCA CBOEro poaa LeseBon TeXHO/MOornen B
obnactn ceteir PUKCUPOBAHHOM CBSA3M C HEOrPaHUYEHHOM MPOMYCKHON CNOCOBHOCTbIO HE TONbKO ANA
6a30BbIX CETeM, HO M ceTel A0CTyna, BKAOYan TaKKe goMallHue ceTu. MNpobaembl 34ecb CBA3aHbI MLb C
3aTpaTamm U C/IOXKHOCTbIO MPOKNAAKKU Kabenei. Ocywectenssa HObICTpoe pa3BUTUE TEXHONOTUN, NpuaeTca
CTO/IKHYTbCA ¢ obeuvmm npobnemamu. [1o3TOMYy peKOMeHAYeTCA WCNoab30BaTb Kak XDSL, Tak wu
BOJIOKOHHYIO ONTUKY COBMECTHO B CETU AO0CTyna B KavecTBe NoAroToBku nepexoga K CIM, skato4van
obecneyeHne [OCTAaTOMHOM ANA  LUMPOKOMONOCHOW CBA3M MPOMYCKHOM cnocobHocTn. HuKe, Ha
PucyHke 1-10, npuBeaeH NpumMep NocTpoeHus ceTein A0CTyna ¢ y4eTom reorpadpuyeckmx pacCToAaHNA.

PucyHok 1-10: O6wmii BMA nepexoaa cetn gocryna (puxkcuposaHHoii) K CM

MecTtHas cBsdb ~ 40 kM

Pacnpepenexne: cpegnee aHaqedve ~ 1,7 km ABoHeHTCKOe NoakmioyeHue: cpeaHee Havenve ~ 300m
>4 >

- =
! oy
Pa3sseTBuTENbHBLIE = s y t i
kabenu f_,,-»"'/ SDF _ATHHIR ABOHEHTCKOT g
- NOAKNINEHNA B
— }—og—e A0
SDF ™

S
[naeHbIf kKabens U:;
- - =
SDF | NTBA i
’x- MDF \
e — P
sDF o G —
LEX N S D)
) [
- \ e

LEX — MecTHasa TenegoHHasa cTaHuma

MDF — OcHoBHoI pacnpegenuTenbHbli LT
FDF — ®uaepHbIi pacnpenenuTenbHbIi WUT
SDF — ABOHEHTCKMIA pacnpeaenuTenbHbIA WWT

Ele ogHUM BaKHbIM HaMpaBNEHUMEM [OJIKHO CTaTb MCMO/Ib30BaHWE TEXHONOTMIA MOABUMKHOW CBA3U (B
TOM yncne becnpoBoAHbIX, TakMx Kak Wi-Fi 1 WiMAX) ana obecneyeHma BOSMOKHOCTU LUMPOKOMOJIOCHbIX
coeAnHeHM. ITOT acMeKT TaKkKe OYeHb BaXKeH, MOCKO/IbKY MHOrMe noaun, ocobeHHO B pa3BMUBatoLLMXCA
perMoHax, Ucnonb3ayrT MmobunbHble TenedoHbl AN CBA3M B CBOEN NOBCeAHEBHOM XU3HWU, obecneynBan
noaam  MobunbHoCTb.  CyliectByeT MHOXECTBO TEXHOIOTMW, NPefoCTaBAAIOWMX BO3MOXHOCTb
LUIMPOKOMO/OCHbIX COEANHEHUI B CETAX MOBUIBHOIO AOCTYNa, BKAOYas IP-coeAnHeHMA, 0AHaKO Bce eLle
MMetoTCA onpefeeHHble orpaHUMYeHns No npeaocTaBasemMoi nosoce nponyckaHua (okono 10 M6éut/c).
OpraHuzaummn no pa3paboTke CTaHOAPTOB TPYAATCA Haj cO3jaHMeM TexHosnoruin ana obecneyeHus
6onblielt NPONYCKHOM CNocobHOCTM, OAHAKO Ana aToro notpebyertcs Bpems. HuKe, Ha PucyHke 1-11,
npuBeAeHa Auarpamma c NpMMepom TOro, Kak Pas/inyHble TEXHOIOTMU NOABUMKHOM CBA3M UCMOJIb3YHOTCS
B CeTAX 40CTyna, a Ha PucyHke 1-12 nokasaHa CMellaHHas cxema NoABUMKHOM M GUKCMPOBAHHOM CBA3MN.
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PucyHoK 1-11: MpmeHeHUA pa3ANYHbIX TEXHONOrMA MOBUAbLHOro gocTyna

MepcoHankHLIe CrauuoHapHbie MopratnBHbIE MobunkHele
yCTpo#cTBa ycTpoWcTBa yCTpOWCTBa ycTponcTea

H n TNuueHanposanHbie TNuueHaupoBaHHbie
nmﬂm'f:f ;::;:;;ru " n:#:::::mmoe ¥ HENUUEHINPOBAHHbIE WHPOKONONOCHLIE YCIyTH
nocTpoexme cetu GecnpoeoaHLIe ycnyru

YCTpoMcTBO— YctponcTao ~ BT " Hocryn Huakas Cotosan

bichd o YCTPOMCTBO 8. Kga"a'mﬁv"‘“ coeAuHeHWe MOBUNBHOCTH TPC
WPAN WPAN Wi-Fi DuKcHpOBaHHBIA Wi-Fi Moas 1 25G,3G—
802,15 802,15.x 802,11 Wikax 802,11 WiMax . 802,20

PucyHoK 1-12: O6wmii BUA nepexoga cetTu gocryna (cmewaHHou) K CMN

MectHas cBssb: ~40 kM Pacnpepenexue: cpegHee 3Hadenue ~1,7 km ABOHeHTckoe noaknodeHune: ~300 M

PasseTBuTeNbHbIE
kabenn

OnTtnyeckmit
nHTepdeic

€
aboHeHTaworo!

LEX/GW

LEX — MecmHaa menephoHHasi cmaHyus

GW — lWnw3

MDF — OcHogHoll pacrpedenumensHsl U wum

DLC — KaHan yugpposeoli ces3u

SDF — A6oHeHmcxk uti pacnpedenumernsHbit uwum

FO — BaiokoHHas onmuka

NTBA — OkoHedHoe ycmpoticmso cemu dnsi 6a3oso20 docnyna

1.3.4 TexHonozus CII, npedHa3Ha4eHHAA 0715 N000epPH<KU nepexooa

[na noanepKku nepexona ot cylecTsyowmx cetent K CMM, no kpaltHen mepe 1A rofI0COBbIX YCAYT, CeTb
CMM npepoctaBnser Age BO3MOXHOCTM. OfHa M3 HWUX — 3TO 3MynauMa, nNoAaeprkuBsatoLlan
npefocTaBfeHne BO3MOMKHOCTe U uHTepdeicos ycnyr KTCOM/UCUC, wucnonb3ys agantaumio K
nHdpactpyktype CMM npu nomowm IP. Opyraa — 3TO MoOAeNNPOBaHWE, KOTOpPOe MoAAEepKUBaAET
npefocTaBieHne BO3MOXKHOCTeN ycayr, noaobHbix KTCOM/LLCUC, ¢ wcnonb3oBaHMeEM ynpasieHWs
ceaHcaMu €BA3M Yepes uHTepdeicbl U MHGpacTpyKTYpy IP.
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1.34.1 CueHapuii amynauum

Huxe, Ha PucyHke 1-13 npusBegeHa cxema cuUeHapua 3SMyAAUMW  BbICOKOrO YpPOBHA. WMcnonb3ya
BO3MOXHOCTb amynsaumm ClMM, KoTopas obecneumBaeT ¢yHKumio aganTtaumm (ADF), cywecTsylowme
OKOHeYHble YCTPOMCTBA, Takne KaKk "yepHble TenedoHbl", noakntoyatotca K cetn CMIM n nonab3ytoTca ux
YC/IyraMu C y4eTOM C/ieyHOLLNX aCMEeKTOB:

] npouecca MHKancynauuu;
o BCeX YC/yr, AOCTYNHbIX Ana nonb3osarteneit KTCOMN/LUCUC;
. OMbITa, MPUCYLLErO NO/Ib30BaTe/0, HE U3MEHAIOLLErocA B pesyibTate npeobpa3oBaHua ceTu.

PucyHok 1-13: Imynauua KTCOMN/LLCUC B cetax CMN

AoF2 |
OBopynoBaHve nonb3oBaTens

/_,/ OBopynoBaHwve nonb3oBaTens

1.3.4.2 CueHapuii mogennpoBaHus

MogennpoBaHme CAYXKUT ANA npeaoctasneHnsa nonb3osatensam CIM ycayr Hanogobue KTCOM/LUCUC.
Mo3aTomMy WMCNOAb3ys BO3MOXHOCTM MOAENNPOBAHUA, nonb3osatenn CMIM 6yayT cBA3bIBAaTbCA C
nonb3osatenamm KTCOM/UCKHC.

Kntouesble ocobeHHOCTN moaenuposaHua CMIM ¢opmyampytoTca cieayowmm obpasom:
. Hanuume ycayr, nogobHbix KTCOMN/LLCUC;
. BO3MOXKHOE Ha/inume HOBbIX YCAYT;

b onbIT, I'IpMCYIJ.I,MVI nosb30BaTeNl0, HE USMEHAETCA B pe3ynbTaTte I'Ip606pa3OBaHMFI ceTun.

PucyHok 1-14: CueHapuit 1 mogenuposaHua KTCOM/LLICUC B cetax CMN

UNI UNI

- cnn - #
. S— s ¥ . ol | e

O6opynoBaHue nonb3oBarens

OBopynoBaHue nonb3oBarens

PucyHok 1-15: CueHapuit 2 mogenuposaHua KTCOM/LLICUC B cetax CMN

”~ ~
- o -
A N _ OBopynosaHue
< = P o nonb3oBatens

O6opynoBaHue
nonb3oBarens
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1.3.4.3 BsaumopgeicTBMe C UCNONb30OBAHUEM SIMYAALMUU U MOLENUPOBAHUA

C yyeTom BaXHOCTM ycayr nepegaudm ronoca ycayru CIIN, opueHTUpOBaHHbIE Ha MNepeaayy rosoca,
OOJ/IXKHbI 6bITb CBA3aHbI C ycayramu nepefadyun ronoca B cpege KTCOM/UCUC. Ana noadepyKu 3Toro
TpeboBaHUA aIMyNALMA U MOAENMPOBAHNE UCMO/b3YHOTCA COBMECTHO B LENAX B3aMMOLENCTBUA MEXAY
CNN u cyuwecTsylOWMMN ceTAMM, Takumu Kak KTCOM/UCUC. B 3aBUCMMOCTM OT CUTyaUuM C
B3aumogenctemem 6OyaeT NPUHATO pelleHne O TOM, B KaKon o06/1acTM Kakaa TexHosnorus Oyaer
MCNoNb30BaHa.

Ha PucyHke 1-16 npuBegeH npumep B3aumogenctema mexay CMM v cywecTByrOWMMM CETAMMU
KTCOMN/UCKC. Ha ctopoHe CIIM npumeHaeTcs MoaenMpoBaHMe, B TO BPeMs Kak npu B3aMMOAencTBumn co
CTOPOHOW CYLLECTBYIOWMX CeTel wucnonb3yetca amynaaumsa. OcobeHHOCTM npeaocTaB/ieHuA Yycayr B
AAHHOM C/ly4ae MOXKHO OXapaKTepu3oBaTb caeayowmm obpasom:

o HeobxoaMMO B3aumoaencTemne mexay ycayramm CMNM v KTCOM/UCUC;
. Ha/nume ToNbKo ycayr, noaobHbix KTCOM/LUCUC;

. OMbIT KOHEYHOrO NOJib30BaTeNA CYLLECTBYIOWMUX CETEN HE MOXET 6biTb MPUMEHEH A/A CKBO3HOro
coegmHeHus.

PucyHoK 1-16: Cxema B3aumogenctemna 1mexay amynaumein u mogenuposaHmem CMn

TN NN ) : TN

1 & cnn e KTCOMN/LICUC
h o : - ol OBopyaosaHue
none3oBatens

.

..-‘:’-'OﬁopyAOBaHme
nonb3osarens

HuKe, Ha PucyHke 1-17 nokasaH ele oguH npumep B3ammogenctama mexagy CIIM u cywecTsytowen
ceTbto Ha 6ase IP c nogpep:kKkol ycnyr no nepegaye ronoca (Hanpumep, VolP). Ha cropoHe CMN
NPUMEHAETCA MOAENNPOBAHNE, B TO BPEMSA KaK NPU B3aMMOLENCTBUMN CO CTOPOHOM CYLLECTBYHOLWMX CETEN
ucnonbsyetca amynauma. OcobeHHOCTM npeaocTaBleHWs  ycayr B AAHHOM  C/Ay4ae  MOMKHO
0OXapaKTepmn3oBaTb Cieayowmum obpasom:

. Heobxoanmo B3ammogencTame mexay ycnyramu CIIM u ceTbio Ha 6ase IP;

. onbIT nosib3oBatesieit Kak CIMIM, Tak M ceTelr Ha 6ase IP MoOXeT He COOTBETCTBOBAaTb BapUaHTy
CKBO3HbIX COEAUHEHWNA.

PucyHOK 1-17: Cxema B3auMogeNCTBUA 2 MeKAY Imynsauueit u mogenuposanuem CNN

UM . : NNI 3 . UNI &7
+ ’ cnn \_ CeTb Ha 6a3se IP /—a :

—— OBopynoBaHue
S - — nonb3osarens
OBopynosaHue
nonb3oBatens

1.3.4.4 0O6w,as KoHPUrypauma Mcnonb3oBaHUA UMUTALUK U MOAENANPOBAHUA

Kntouesbim TpeboBaHMEM TEXHOIOMMM SMYAALUUN U MOAENUPOBAHUA ABAAETCA MOAAEPXKA YCAyr no
nepeaadye ronoca. KTCOM/UCUC B HacTosALLee BpeMA ABAAETCA OCHOBHOM ceTeBoW MHGPACTPYKTYpOi ans
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nogaepXKM ycnyr no nepegade rosoca, BKAKOYAA Pas/iMyHble AONOJAHUTENbHbIE YCNYrM, OCOOEHHO B
cnyyae LCUC. Kpome Toro, HabnogaeTca HenpepbiBHbIA POCT KOJIMYECTBA KOHEYHbIX MOJIb30BaTe/en
YyCAyr No nepegaye ronoca B cylectesytowen IP-cpese.

Mostomy ans Toro ytobbl oxeaTbiBaTh ceTi KTCOM/LUCUC u cetn Ha 6ase IP, CMNM goaHbl Nnoaaep*uBatb
CBOWM BO3MOXHOCTM MO Mepeade rosfoca, TakKMe KaK aMynauua M mogenvposaHue. Takum obpasom,
coyeTaHMe 3TUX BO3MOMKHOCTEM C COOTBETCTBYHOLMMWU CLEHAPUAMU B3aUMOLENCTBMA MNOMOMNKET
NnoALepPaTb NOTPEOHOCTM KOHEYHBIX MOJIb30BATE/IEN B YC/yrax Mo nepesaye rosoca, eCam Ux ycTpoucTea
NOAKNOYEHbI K ceTAM PUKCUPOBAHHOM NOABMMKHOM U CyLLecTBytoLLel ceTu Ha 6ase IP, ana Toro ytobbl
npeaocTaBnsTb YCAyrM No nepegaye ronoca HE3aBUCMMO OT  MECTOHAXOXKAEHUA KOHEYHOro
nonb3osatena. Huxke, Ha PucyHke 1-18 npuBeseHa mogenb obuwein KoHOUrypaumMm MCnonb3oBaHMA
3MYNALNKN U MOLENNPOBAHMA C YKa3aHMEM KOMBUHUPOBAHHOM CUTYaL MM B3aUMOLENCTBUS.

PucyHOK 1-18: O6wmii BUA UCNOIb30BaHUA SMYAALMU U mogennposaHua CMN

MogenupoBaHue

CnnN ( Onepatop Y)

O6opynoBaHue
nonb3oBatens

—
O6opynoBaHue
nonb3oBatens

I _." :
H P e WF_|
™ % - |
< / . -
| ADF 1 -"'-‘-__‘H-/ CIM ( Onepatop X) | ADF 1 -
\ J

OBopynoBaHue
nonb3oBatens

ObopynoBaHve
none3osatens

) 4 7 Ipcem obuiero ’
KTcon/ucuc nonb30BaHus,
. Hanpmmep SIP y
OBopyaosatme e, (r:e MS) ol O6opynoBaHue
nonbaosaTens .__‘ .'_‘ none3oBarens
Amynaumsa
ADF =®yHkuns agantauum
UNI (User-Network Interface) = iHTepdeic” nons3osatens-cetb= IF1 IWF = ®yHKuMs B3aMMofiencTams

NNI (Network-Network Interface) =HTepdbeiic “ ceTb-y3en”= IF2

1.3.4.5 CepBep BbI30Ba, NoaaepKuBatowmii nepexoa K CMN

CepBep BbI30Ba ABAAETCA KAHOUYEBbIM 3/1eMeHTOM B npouecce amynaumnmn KTCOM/LLCUC, KoTopbili oTBeYaeT
3a ynpas/ieHWe Bbi30BaMM, yrpaB/ieHWe LWA3aMK, ynpaBieHne meamapecypcamu, MapLupyTUsaumio,
npodunb Nosb3oBaTesiel, a TakKe ayTeHTUDMKaUMIo, aBTopm3aumo aboHeHToB U yyeT. CepBep BbI30Ba
MOXeT npeaoctasnnaTb 6a3osble U AoNoAHUTENbHble ycayrn KTCOM/LUCUC, a TakKe AONOAHUTENbHbIE
YCAyrn yepes B3aMMOZAENCTBME YCAYr C BHEWHUM y310M ynpasaeHua ycayramu (SCP) u/wnm cepsepom
NPUOKEHUIA Ha YPOBHE YCAYr/NPUNOKEHUIA.

CepBep BbI30Ba MOXKET paboTaTb B O4HOM UM B HECKOJIbKUX U3 CNeayoWmUX PEXMMOB, KaK onpeseneHo B
PekomeHngaumm MCI-T Y.2271. Ha PucyHke 1-19 npuseseH npumep pa3BepTbiBaHUA cepBepa:

. cepsep Bbi3oBa goctyna (ACS) — aAna ocylecTsieHns GyHKLUMIA ynpaBaeHns Wa3amm 4ocTyna u
ynpaBieHMa meguapecypcamu, obecrneymBas Tem CambiM NpeaocTaBieHue 6asoBbiXx WU
AonoNHuTeNbHbIX yeayr KTCOM/UCKUC;
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. KOMMYTaLUMOHHbIA cepBep Bbizosa (BCS) — ana peanusaumm GyHKUMIA B3aumoaencTems, 4Tobbl
obecneuntb nogxaoUeHne K cetam KTCOM/LICUC;

o cepsep Bbi3oBa IMS (ICS) — ana obecneyeHna OYHKUMOHANbHOW COBMECTMMOCTU MEXAY
KOMMOHeHTamun smynaumm KTCOM/UCUC n mynbTMmeauiHbIMM KOMMNOHeHTaMu Ha b6ase IP B
npegenax ogHoro gomeHa CMMM;

. cepsep BbI3oBa wWo3a (GCS), — ana obecneyeHnna QyHKUMOHANAbHON COBMECTUMOCTU MEXay
pasHbiMM gomeHamu CIIM oT passnYHbIX NOCTABLMKOB YCAYT;

. cepsep BbI30Ba, BbINOAHAWMIA MapwpyTmsaumio (RCS) — ana  obecneveHns GyHKUMI
MapLUPYTU3aLMM MEXAY CepBepamm Bbi30Ba.

PucyHok 1-19: NMpumep pasBepTbiBaHUA cepBepa Bbi30Ba

AS SCP
1
RCS
1
[ I L ' i IP-ceTn
pyrue IP-
ACS BCS GCS ICS (nanpumep IMS)
CS-PES
(omepatop X)
SG

CS-PES npyroro

oreparopa
patop Y.2271(06)_FI-1

lpumeyaHue: AS — cepsep npunoxceHus; SCP — y3en ynpasneHua ycay2amu; SG — wiAt03 cuzHanu3ayuu,
PES — komnoHeHm amynaayuu ycaye KTCOI.

1.4 CueHapum nepexoaa

MpM Mcnonb3oBaHUK aMmynsaLuMK nu/unn mogenvposanma CIMIM MmeloTca pasivuHble NyTW nepexoga oT
cywwectBytowmx cetent K CMM. 3TOT BONpOC cneayeT pelaTb B 3aBUCMMOCTU OT CUTyaL MM B KaXKAO0M CTpaHe
WUAN OT MONIOXKEHUA NOCTaBLUMKA ycayr. B HacToAwem oTyeTe B KayecTBe OCHOBbl A/1A PACCMOTPEHMA
npeactasaeHbl TPU Pa3NMYHbIX TUNA CLEHapueB nepexoda, OAHAKO He ciefyeT UCKAYaTb M Apyrue
BO3MOXHOCTU. Huxke, Ha PucyHke 1-20 npuBeaeHo rpadpuueckoe npencraBieHMe TPex yKasaHHbIX TUMNOB
nepexoga ot KTCOM/LUCUC k CMM.
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PucyHoK 1-20: O6wme cueHapum nepexoga

T | KTcon |

KTCO

KTCon
yAauma

cnn cnn cnn

\ A cnn |V

CyLiecTByIOT cneaytowme Tpu cueHapus:

. CueHapuit ¢ HanoxeHuem (PucyHok 1-20, neBas ctopoHa). Cetu CMM 6yayT pa3BepTbiBaTbCA
1 GyHKUMOHMpPOBaATb coBmecTHO ¢ KTCOM/UCUC. CMMN 6yayT 3aHMmaTh Bce HBosiee BO3pacTatoLLyto
00No, B TO Bpemsa Kak gona KTCOM/UCUC 6yaeT NOCTOAHHO COKpallaTbCA, MOKa HaKoHel, He
npousonaeT NoaHbIn nepexog K CMM.

o CueHapuit ¢ 3ameHoit (PucyHok 1-20, npaBas cTopoHa). dmynsauma CMNMN 6ygaeT wupoKo
MCMONb30BaATLCA 418 NOAAEPKKM YCAYT MO nepesaye rosioca, OAHAKO CYLLECTBYIOLLME OKOHEYHble
YCTPOWCTBA, Takue KaK "uepHblt TenedoH", OGyayT npoaonKaTb ISKCMHAyaTUPOBATbCA. Takum
06pasom, KOHEYHbI Mo/Ib30BaTe b HE 3aMETUT 3aMeHy TEXHO/I0TMM, Ha OCHOBE KOTopon paboTaet
ero annapar.

o CmelwaHHbI cueHapuii (PucyHok 1-20, cpegHAs 4acTb). B 3TOm cueHapuu MCMob3yloTcA Kak
HA/IOXKEHUA, TaK U IMYyNAUMA, NOITOMY BHayasNe HEKOTOopble M3 MOAKAOYEHWI MONb30oBaTe/Nei
K KTCOM 6yayt 3ameHATbca amynaumen CIMIM, B To BpemAa Kak apyrue nosb3soBaTenn KTCOM
COXpaHAT cBou nogkatodeHnsa kK KTCOM. A no mepe panbHenwero passepTtbiBaHua cetert CIMNN
nonb3osatenu amynaumm n KTCOIM byayT 3ameHATbCA nonb3osatenamm CIMM.

1.4.1 CyeHapuli c HanoxceHUemM

CueHapuil € HanoxeHuem LLenecoobpasHO UCNONb30BaTb A/1A CTPaHbl UM OMNepaTopa, KOTopble yxe
MMET CTabU/IbHYIO UAM HOBYIO MHOpacTpyKTypy KTCOM/UCUC. B gaHHOM ciyyae TpyaHo ob6ocHOBaTb
3ameHy Bcero obopyaosaHua KTCOM/LUCUC Ha CMIM, nockonbKy 3Ta cyuiecTsytollan nHdpacTpykTypa elle
He OKynuna B/IOXKEHHble B Hee cpeAcTBa. A cama MHOPACTPYKTypa HaAxXoAWUTCA B [OBOJIbHO XOpOLUEM
COCTOAHMU U CMOXKET MCNo/b30BaTbCA B TeYEHME HECKO/IbKMX nocneaylowmx net 6e3 Kakux-nnbo
cepbe3HblX 3aTpaT Ha 3KCM/yaTalumio, yNpaBieHNe U TeXHUYecKoe o0bCnyKnBaHMe, BKIOYasA YCTpaHeHue
cboes.

CornacHo sTomy CLeHapuio ONepaTop CMOXKET NOCTENEHHO NOATOTOBUTb B A4OCTAaTOYHOM 06bemMe pecypchbl
ONA NOCNeAyroLwero MHBECTMPOBAHMA, NPOAO/XKAA B TO e BpemMsa NpefocTaBNATb YCAYrM CBOMM
KnneHTam. Kpome TOro, onepatop TaKKe CMOKET yA4,0BAETBOPATb NOTPEOHOCTU NoNb30BaTeNEN, KOTOPbIE
NCMNOb3YIOT pacllMpeHHble BOSMOXHOCTU 3a cYeT BHOBb pa3BepHyTbix CMIN. Janee no mepe ysennyeHuma
YynCcna KJAMEHTOB, KENAKLWMUX UCMOJIb30BaTb Y/YYLWEHHbIE BO3MOXHOCTW, onepatop byaeT pacwmpaTtb
30HY noKpblTHA CIM, TemM cambiM COKpalLas YMCAO MO/b30BaTENEN CYLECTBYIOWMX ceTeld. B KoHeyHom
cuete cetn CMM 6yayT passBepHyTbl MOJHOCTBIO M OXBAaTAT BCeX MOJb30oBaTesnel. B 3Tom ciyyae
nonb3osatenn CMNM 6yayt coeauHATbcA € nonb3osBatenamm KTCOM/UCUC npu nomolum cBoero
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MOJennMpoBaHMA, OAHaKO 4epe3 B3aummogdencTeve mexay cetammu CMNM u KTCOM/UCUC. Huske, Ha
PucyHke 1-21 nokasaHbl 3Tanbl 3TOrO CL,EHApUA.

PucyHoK 1-21: CueHapui nepexoaa c HaloXKeHuem

UHdpacTpyKTypa Monb3osartenu

® WUHdpactpyktypa CNN
C.HANOKEHUEeM

Pacwupenue ucnonb-
308aHua CMNN

3ameHa  ocraslueiica
4acTU MHBPACTPYKTYpPbI

nonb3osarenei
CyLLeCTBYIOLMX
ceteit

2

€)
©)
@ WUHTerpauyua
®

LKA 3Tan cnn ‘ v ‘ cnn

bl

1.4.2 CuyeHapuli c 3ameHol UHpacmpykmypeol

[aHHbll cueHapuii ByaeT noseseH AN CTPaHbl UAKW onepaTopa, KOTopble HE MEeOT LOCTaTOMHO Pa3BUTOM
nHopacTpyktypbl KTCOM/LUCUC 1 KOTOpble WCMbITHIBAKOT HEXBATKY BO3MOMHOCTEN MNOAKNOYEHUA A/1A
NoAZEepKKMU ycnyr no nepegave rosoca. B Takom cnyyae npoponkaTb passBepTbiBaHWe o6opyn0BaHUA
KTCON/UCUC 3aTpyaHWUTENbHO, MNOCKO/bKY AJA 3TOr0 NOTPebyrtoTCA HOBble WMHBECTUUMKW HapAaay C
HeobxoaMmocTbio MHBecTUUMA ana CMM. OaHako B 3TOM C/lydae CyLlecTByloLlMe abOHEHTbI Aayke npwu
ncnonbsosaHmm KTCOM/UCUC 6yayT nonydaTb MOCTOAHHYIO NoAAep:Ky 6e3 3amMeHbl CBOMX OKOHEYHbIX
YCTPOWCTB, €C/IM 3TO BO3MOKHO.

CornacHo [AaHHOMY CLUEHapuio onepaTop MNPeKpaTUT npouecc passBepTbiBaHMA ceTeir KTCOM/LICUC,
a BMeCTo 3Toro uHBectTupyetr cpeactsa B CIIM. 3aTem onepatop NpPeaoCTaBASfET CyLWECTBYHOLWMM
nonb3osBatenam KTCOM/UCUC ¢yHkumo agantauum (ADF) pana  obecneyeHua HenpepbiBHOMO
MCNONb30BaAHUA YC/Yr MO Nepegaye rosioca, YTO O3HAYAEeT pacliMpeHMe BO3MOXKHOCTen amynsaumm CIIM,
Kak NoKasaHo Ha PucyHke 1-22. [lasiee No mepe yBEe/IMYEHMUA YNCNA KNEHTOB, XKealoWmx UCNnob30BaThb
y/ydlweHHble BO3MOXHOCTU, onepatop byaeT pacwmpatb 30HY noKpbitva CMM, Tem cambiM COKpalan
Yncno nosb3oBaTeneN ycayr smynsuMm. B KOHEYHOM cuyeTe BCe MOJIb30BaTeNM OyAyT MOJIHOCTbIO
oxBayeHbl ycnyramum CIMM. Huke, Ha PucyHke 1-22 noKasaHbl 3Tanbl 3TOrO CUEHapuA.

24




B26/2: Mepexod om cyuwecmeayroujux cemeli K cemam nocaedyouux noKoneHuli 018 pa3susarouuxca
CMPAaH: mexHuU4ecKue, pe2ysaamopHble U Noaumu4yeckue acnekmel

PucyHoK 1-22: CueHapuit nepexoaa ¢ 3ameHON MHPPACTPYKTYpbl

UHbpacTpykTypa Nonb3osatenu
( ]
(D OTnpaBHas To4Ka ‘ Krcon ‘ C [SED)
3ameHa
MHPPaCTPYKTYpbI 3MVI1$II.|VIH Cyuecraylowme ceasn

B Cywiectaytowme
@y::;peuue HOBbIX cnn(l\Ms}\ Imynaumsa o \:,,w yiowm

ecTylOWME
@ 3tan pacwmperns | A (IMIS) \w“"ﬂ cnn \\}:é\

WUHTerpauma

©nonbsosa1'enei7| cnn cnn
CyLLLeCTBYIOLMUX
ceteit

©3asepu.|a|ou.mﬁ atan cnn ‘ v ‘ cnn ‘

1.4.3 CmewaHHbIl cyeHapuli

[aHun cueHapuin byset noneseH AnA CTPaHbl MAM OMepaTopa, KOTOpble HAaXOAATCA HA MPOMEXKYTOUYHOM
3Tane, T. e. HEKOTopas 4YacTb ceTeit KTCOM/LCUC TpebyeT 3ameHbl, a Apyraa 4acTb HAaXOAUTCA B XOPOLUEM
M cTabuMNbHOM COCTOAHWUWU, UCMOb3YA HOBYIO MHdpacTpykTypy KTCOM/LUCUC. B stom cnydae creayet
YUUTbIBATb MOJIOKEHUA CLLeHAapUeB KaK C HaNOMeHMem, TaK U € 3ameHoil. MHbiMmu cnoBamwu, onepaTtop
[OJ/IXKeH coxpaHAaTb cetn KTCOM/LUCUC c coOTBETCTBYIOWMMM KAMEHTaMM A0 TeX Nop, NoKa He OKynATcA
ero MHBECTMUMM WAW noka cocToAHne ceTeit KTCOM/UCUC He noTpebyeT cepbesHbIXx 3aTpar Ha
3KCN/yaTauuio, ynpasieHe n TexHUYeckoe obcnyKuBaHue, BKAKOYAA ycTpaHeHue cboes, npu aTom ans
3ameHbl noTpebyeTcs Bpems. B apyrom ciydae onepaTop NPUCTYNUT K PAa3BEPTbIBAHUIO MHPPACTPYKTYpPbI
CMM, 3ameHAa Ty yacTb ceTeit KTCOM/UCUC, KoTopana HyxaaeTca B 3ameHe. Ha PucyHKe 1-23 nokasaHbl
9Tanbl 3TOro cueHapwuA.

CornacHo JaHHOMY CUEHapuio onepaTtop MoCTeneHHO NOAroTOBUT AOCTaTOYHbIN obbem pecypcoB AnA
CNeAyoLero HoBOro MHBECTMPOBAHMA U B TO e BPemMsA COXPaHUT CBOUX KaneHToB B cetax KTCOM/UCKC.
Kpome TOro, onepatop TaKXe CMOXeT YyA0B/JeTBOPATb MNOTPebHOCTM nosib3oBaTesiell, KoTopble
MCNONb3YIOT Y/IyYlIeHHble BO3MOXHOCTM 32 cyeT BHOBb pa3BepTbiBaembix CIM. Janee no mepe
YBEJIMYEHUSA YMCNA KIMNEHTOB, *KEAMLWMX MUCMOJIb30BaTb Y/yylleHHble BO3MOXHOCTU, onepatop byaer
pacwupaTb 30HYy NokpbiTMA CMIM, Tem cambiM COKpaLLaa YMCAO NO/b30BaTesel CyLEeCcTBYIOLWMX CeTe.
OKOHYaTe/IbHbIM pelleHMeM CTaHeT Mo/sHOMacwWwTabHoe passBepTbiBaHMe CMNIM ana oxsata Bcex
nonb3oBartesnein.
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PucyHok 1-23: Mixed migration scenario

UHpacTpyKTypa Monb3oBatenu
®
(D OtnpasHan Touka | KTcon | | Q wme cenasu
YactuuHasa sameHa
®MH bpacTpyKTYpbI KTCon \l‘vw,ecrnylouque CBA3N
@3::$peuue HOBbIX CI1I1(I\M§\\3\ myn mmx cnn ::Z;:zcrayloume
(@ 3ran pacwupenus cnn (IMs) \ cnn CywacTayioue
cs&
WHTerpauma
nonb3osarenein
©cyu.|,ecmy|ou.|.ux ALOED -
cetei
®: ; cnn [ cmn |
aBepLualowWwmn atan V
2 Pa3sBuTtue TexHonorum, cnocobcreytowmx nepexoay K CMn

3a nocnegHve 10 unm Gonee net HabnwopaetcA Bce Bosee yCKOPAOWMACA NpoLEecc MHTerpauumn B
obnacti uHGopMaLUMKM U CBA3M KaK Mo 060pya0BaHUIO, TaK M No ceTam. OnepaTopbl TPAAULMOHHbIX CeTel
obLlLero nosib3oBaHUA OTMETWUIM CHUXKeHWe TenepoHHOro TpaduKa B CBOMX KOMMYTUPYEMbBIX CETAX
3/1EKTPOCBA3N 06LLero nosib30BaHMA, OTYACTM M3-3a POCTA MNOMYASAPHOCTU MOBUbHBIX TenedoHOoB U
nepexoaa oT ycnyr TesiedOHHbIX CeTel K ycayram A0CTyna B MHTePHET 06LLero nosib3oBaHuA.

B TeyeHMe nNoOCAeQHUX HECKONbKMX NeT paspaboTaHa KOHUENUMA HOBOW  WHTErpupOBaHHOM
LUMPOKOMOJIOCHOM CeTU, NOyYMBLIAA Ha3BaHKWe "ceTn nocnegyowmx nokonennin" — CrM.

OcHoBHble xapakTepuctuku CMMN moryT ObITb onpegeneHbl Ha OCHOBE Npobsiem, CTOAWMX Nepes
onepatopammn ceTei: HeobXxogMMOCTb MPeAOoCTaBAEHMA YCAYr MO LUMPOKOMOJ/IOCHbIM KaHanam (ana
yBe/IMYeHMA [O0X040B); HEeobXoAMMOCTb 06beaMHEHMA pPa3HOOOpasHbIX CeTeBbiX YCAyr — nepegaya
OaHHbIX (Beb-HaBurauus), ayauoycnyra, TenedoHus, MynbTUMegulHble W HoBeWlMe '"nonynspHbie"
WMHTEPHET-YC/NIYrM, TaKMe KaK MrHOBEHHbIW 0B6MeH COOBLEeHUAMM U YCAYTM  NPUCYTCTBUS,
LUMPOKOBELLATENbHbIE YC/YTM, @ TaKXKe ’KelaHUe KAMEHTOB MMETb BO3MOMKHOCTb AOCTyMa K CBOUM
ycayram w3 noboit TouKM Mupa (BCTpOeHHas MOBWAbHOCTb). BMecTo Toro 4Ttobbl MbITaThbCA PELIUTH
KOHKpPETHble Npobaembl C MOMOLLbIO TOW UAM KMHOW ceTu (Hanpumep, KTCON), gnsa cneaytouwero
noKkosieHns HeobxogmMmo 6bino chopMMPOBaTL CUCTEMY CETEN, NOAAEPKUBAOWMX TMOKY0 naatdbopmy
ONA NpeaoCcTaBAEHUA YCAYT.

2.1 AcneKTbl 06cnyxmBaHms

MoHnmaHWe noTpebHOCTEN B ycnayrax AO/KHO CTaTb NEpPBbIM LWArom Ans BCex pa3paboTok B obnactu
3NEKTPOCBA3N, U B CBA3U C 3TUM OnNpefeseHue XapaKTepUCTUK cpefbl AO/MKHO MPOU3BOAUTLCA HA
HayasnbHOM 3Tane maeHTUGUKaumm ycnyr. Pa3BuTne NpoLLECccOpOB, HapaliMBaHUE UX BbIMUC/IUTENBHOM
CNocoBbHOCTM U TOT aKT, YTO NONYNPOBOAHUKOBAA TEXHOIOMMA CO343ET YCTPOMUCTBA, LOCTAaTOYHO Masble,
4yToObI MOHTMPOBATbL MX Ha NaaTax, NPMBOAUT K TpeboBaHMAM MCNO/Ib30BaTb MyNbTUMEAMUIAHbIE YCAYTU
pa3nnyHbIMK  cnocobamu, [NA  KOTOPbIX HeobXooMMO  LUIMPOKOMONOCHOE CoeAuHeHMe B CeTax
OUKCUPOBAHHOM MU NOABUKHOW CBA3M.

B Tabnuue 2-1 npuBeaeHbl BbICOKOYPOBHEBble MOKasaTenn TpeboBaHMI, NpeabaBAseMbIX K cpeje
nepeAayn C TOUKM 3PEHUA LWMPMHBI NOMOCHI MPOMYCKaHMA M KayecTsa ob6cnyusanma (QoS). Aaa MHormx
YCNYT, 3a UCKAoYeHWem OBbIYHbIX YCAyr No nepepadye rosoca, Heobxoauma nosoca MponycKaHuA He
meHee 2 MBUT/C peXxMMoM BbICOKOrO NpuopuTeTa Aaa yaosnetsopeHua TpebosaHuam QoS. Ans
NoALEpP!KaHMA 3TON TEHOEHLMM MO OKa3aHMIO YCAYr HacToAaTeNbHO Tpebyercs, yTobbl CETM UMenu
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[0CTaTOYHblE BO3MOMKHOCTM ANA paboTbl C TaKMM TpaduKom (Hanpumep, ceaHcbl CBA3M, NOTOKU U T. 4.),
npeaocTasnsnu bbl LUMPOKOMONOCHOE COeAUHEHME C 3aMacoM U Xopowum ynpasaeHnem. CMM asnatoTca
OZHVMM M3 cNocoboB yA0BNETBOPEHUA ITUX TPeBOBaHUIN Ha YPOBHE K/lacca onepaTtopa, HO YNpaB/iAeMbIM
cnocobom.

Tabnuua 2-1: TpeboBaHUA K MyIbTUMEAUIHBIM YCTyram

Ycnyra Monoca nponyckaHus TpeboBaHuUA K KauecTBy
(HMcxoanwWwmii kKaHan) 06cnyxkuBaHua (QoS)
LUnpokoseLlatesbHoe oT 2 0o 6 M6ut/c MapameTpusosaHa
TenesnaeHune (MPEG-2)
TBY (MPEG-4) oT 6 8o 12 M6éur/c MapameTpusoBaHa
PPV nnn NVoD ot 2 fo 6 Méut/c MmeeT npuoputet
VoD o1 2 go 6 Méut/c MmeeT npuoputet
KapTuHKa B KapTuHKe (MPEG2) BNAOTb 40 12 M6ut/c MapameTpunsosaHa
PVR oT 2 fo 6 Méut/c MmeeT npuoputet
NHTepaKTMBHOE TenesmaeHune BNAOTb 40 3 Méut/c Jly4winii 3 BO3MOXKHOTo
BbICOKOCKOPOCTHOM A0CTYN ot 3 go 10 Méut/c Jlydwwmnii M3 BO3MOXKHOIo
K UHTEpHeTy
BuaeokoHpepeHuma o1 300 ao 750 K6uT/c MmeeT npuoputet
lonocosas/snaeotenedoHus oT 64 no 750 kébut/c MmeeT npuoputet
2.2 TexHonormMa Aocrtyna K TPAHCNOPTHOM cpeae

Kak obbAcHANOCH BbiWe, ANA NOALEPMKKU PA3NIMYHbIX BUAOB MY/JIbTUMEANNHBIX YCayr TpebyeTcs, 4Tobbl
cet 061aganm AOCTaTOMHOM NPONYCKHOM CNOCOBHOCTHIO M BO3MOXHOCTAMM A1 YNPaBaAeHUs TpapuKom.
ObecneyeHune Tpebyemon LWMPUHbI MOOCHI MPOMYCKaHMA ABNAETCA OTNPABHOM TOYKOM COOTBETCTBUSA
aTum TpeboBaHuAm K ycayram (M cpege). CywecTByloT ABe KOHUENUUW obecrnevyeHua nosochl
NPOonycKaHus — No ceTam GUKCUPOBAHHOM CBA3M U NO CETAM NOABUNKHOMN CBA3MN.

CeTM nOABMMHOM CBA3M BCe elle HaxodATCcA B mnpouecce pa3BuTuA. [peaocTasnss  BblMIpbiLl
B MOBUNBHOCTU, MOABUMHAA CBA3b ABAETCA K/OYEBbIM CPeACTBOM A0CTyna A4 MNyTellecTBYLWmX
nonb3oBaTenen, Takux Kak BM3HECMeHbl, CTYAEHTbI U T. [l., KOTOPbIE MOTYT M0/1b30BaTbCA BO3MOXHOCTbIO
coeanHeHMA B 10b6om mecTe, rae 6bl OHM HEe HaxoAWINUCH

B nocnegHuve roabl 3HAUYUTENbHO YBEJIMYUJICA MHTEPEC K MNPUIOXKeHUAM 6ecnpoBOAHON CBA3M B
AvanasoHax 4YactoT mexkay 57 v 134 [Ty 6narogaps BO3MOXHOCTU MUCMOJIb30BAaHWUA LUMPOKOMOJIOCHOM
CBA3K, YTO COOTBETCTBYET PACTyWMM TpebOoBaHMAM K MPUIOKEHMAM C BbICOKOW CKOPOCTbIO Mepesayn
OaHHbIX B AMana3oHe COTeH MerabuToB B CEKyHAY, BK/OYasi BO3MOXKHOCTU coeauHeHul "nocnegHen
Muan". B 3TMX AmManaszoHax MOXKHO OXMWAaTb NOABAEHMA PA3/NYHbIX KOHOUIypauMh JMHUIA CBA3M Ha
KOPOTKME PACCTOSHMA, B TOM YUC/IE CUCTEM BbICOKOM MAOTHOCTU.

B HacTosiliee Bpems AOCTynHbl 6ecnpoBogHble pelleHns B AuanasoHax 60/70/80/95 IMTu, ogHako no
CTOMMOCTU 3TU CUCTEMDbI €LLE HE MOTYT KOHKYpPMpPOBaTb € 60/1ee HU3KOYACTOTHbIMU TEXHOIOTMAMMN. B 3THX
AManasoHax 4acToT BCe elle CywecTBYT npobnembl, cBA3aHHble ¢ pa3paboTkon. [aa Toro 4tobbl
cuctembl, paboTtawowme B aAnanasoHax 60/70/80/95/120 [Tu, moraM KoHKypupoBaTb C 6onee
HU3KOYACTOTHbIMM CUCTEMAMMU, KONMYECTBO BBEAEHHbIX B 3KCM/yaTauuilo cuctem nogobHoro poaa
AOJIKHO ObITb OYEHb BEJTMKO.

Bbicokue paboumne 4acTtoThl B AmanasoHax 60/70/80/95/120 [Tu no3BOAAOT KOHCTPYMPOBATb aHTEHHbI
Hebo/bLWIOro pasmepa C BbICOKUM KOIDOULUMEHTOM YCUNEHUA W HAMNPaBAEHHbIM  U3/lyYeHWEM.
CnepoBaTenbHo, ANA YCTPOWCTB CBA3W, HAXOAAWMXCA B HENOCpPeACTBEHHON 61M30cTH, AelcTByOWMe

27



B26/2: Mepexod om cyuwecmeayroujux cemeli K cemam nocaedyouux noKoneHuli 018 pa3susarouuxca
CMPAaH: mexHuU4ecKue, pe2ysaamopHble U Noaumu4yeckue acnekmel

AHTEHHbI MOTYT 6bITb npeagHasHav4eHbl AON0A d)OpMVIpOBaHVIFI pap,moceTeﬁ n3 MesIKux Aayeek C
MWHUMANbHbIMU MOMEXaMW.

MprMMepbl HapyKHOro/BHYTPEHHEro NPUMEHEHWA, B KOTOPbIX MOMYT MCMO/b30BaThCA MPEenMyLLEecTBa
AunanasoHos 60/70/80/95/120 M,

. 6ecnposogHble noKanbHble ceT (WLAN) 1 6ecnpoBoaHble nepcoHanbHble cetn (WPAN);

i MUKPOCOTOBAA aAPXUTEKTYPA U aAPXUTEKTYpPa C MOBTOPHbIM MCNOJIb3OBAaHUEM 4YaCTOT, Hanpumep
d)VIKCMpOBaHHbIe NNHUN OnAa I'IO,CI,BVI)-KHOﬁ CBA3N,

. MYNbTUMEAMIAHbBIE YCIYTU C BbICOKMM paspelleHrem 418 KoYeBbiX Nosib3oBaTenei;

. 6ecnpoBoaHbIe CUCTEMbI pacnpeaeneHmsa BUAeOCUrHanos;

. NMHUKM BecnpoBoAHOl CBA3W, OB6CAYKMBalOWME MNOA3EMHblE TYHHenn U 6onblumMe KoHbepeHLu-
3anbl;

. NIMHUKM BeCcnpPOBOLHOM CBA3M CO CKOPOCTbIO Nepeaayn gaHHbix 4o 10 F6ut/c v Boiwe.

Mcnonb3osBaHue amanasoHos 60/70/80/95/120 I'Tu, umeeT, B UMCe NPOYMX, CedyioLlime NpenmyLLecTsa:

b NOBTOPHOE MUCMNO/ZIb30BaHMe YacCToT B 0621acTsAX C BbICOKOW MAOTHOCTbIO 3aCTpOl7IKVI CO CHUXEeHHbIM
NOTEHUNAaNIOM BO3HUKHOBEHUA HEXEeNaTe/IbHbIX MOMEX;

. MCNONb30BaHME  aHTEHHbl  MeHbluero  pasmepa  (KOIPPULUMEHT  YCUNEHMA  aHTEHHbI
NpPonopLMOHasieH pasMmepy aHTEHHbI U AJIMHE BOJIHbI);

b pap,moo6opyp,OBaHme Ma/iblX paamepos gnAa NnpuMmeHeHMA Ko4eBbiMKU NOIb30BATENIAMMU;

. aQHTEHHbI C Y3KMM Jly4OoM (LUMPUHA Nydya aHTEHHbI 06paTHO NponopLMOoHanbHa paboyen yactoTe),
YTO NO3BONAET YMEHbLINTL MOMEXU U NPUMEHMTb NOBTOPHOE UCMO/Ib30BaHMeE YacToT;

. noTeHUMasbHas BO3MOXHOCTb COBMECTHOTO MCMO/Ib30BaHUA YacToT C ApYyrumu  cayskb6amu
paamocsAsu;
. noAfepskka nepeaad C BbICOKOW MPOMYCKHOM cnocobHoCTbio 6iarogapa MCnonb3oBaHuio 6onee

LUMPOKOM NOS0CHI MPONycKaHuMA (3akoH LLleHHOHa).

K HepocTaTKam AaHHbIX NOA0C YacTOT OTHOCATCA:

. nomexa /11 CUrHana, cosfasaemas 06 beKTOM UM YESIOBEKOM;

. norjouLeHne B KUCaopoae B ananasoHe 60 My,

. BOCMPUMMUYMBOCTb K OTKa3am B PErMOHaX C CU/IbHbIMU A0XAAMM U CHeronagamu;
. HenpuUrogHoOCTb ANA Nepesay Ha AasibHUe PaccToAHUA.

B ceTsax GUKCMPOBAHHOM CBA3M YCAYrM NPeAoCTaBAAOTCA No TexHonornm xDSL, KoTopas ABAAeTcA Becbma
NonynsapHOM TEXHOIOTMEN LMPOKONONOCHOIO A0CTyrNa B MUpe (AeMCTBUTENbHO HauayyLllen TEXHONOINeN
CerogHsa A co3faHuA LWMPOKOMOOCHbIX CETEN), LUMPOKOMONOCHbIE ONTOBONOKOHHbIE CETU B HacTosALee
BpPEMA pPa3BEPTbIBAIOTCA B Pas3/IMYHbIX cTpaHax B Buae FTTC (oNTOBONOKHO A0 pacnpenenutenbHoro
wKada) n FTTH (onToBonokHo ao aoma). C passutvem cetelri PON (naccMBHbIX ONTUYECKUX CETeN),
ckopocTb 100 M6uT/c Tenepb sKOHOMMYECKM 3dpdEeKTUBHA M AOCTyMHA 414 BCeX. Takum obpasom, BO
MHOTMX PasBUTbIX CTpaHax Aaa Nonb30oBaTeNel-bM3HECMEHOB, a TaKXKe HEeKOTOPbIM LOMALHUM
NoNb30BaTENAM YCAYTM NPefOCTaBAATCA NO BOJIOKOHHO-ONTUYECKUM CETAM.

Kak nokasaHo Ha PucyHKe 2-1, TEXHONOMMA Ha OCHOBE BOJIOKOHHOW OMNTWKM obecneyvBaeT AOCTYyN Ha
6onee MNpOTAXKEHHbIE PACCTOAHMA, Yem CyLecTBYlOWMUE CeTH, MMelLlWme [O0CTaTOYHY0 NoJsocy
NPOMNycKaHusA. 3Ta BO3MOMHOCTb B 3HAYMTE/NIbHOM CTEneHu paclumpseT reorpaduio nNpenocTaBAeHUS
LUMPOKOMOJIOCHbIX COEAMHEHW B TOM YMCAe B CENbCKUX pailoHax. B 0CobBEeHHOCTM couyeTaHue
BOJIOKOHHbIX /IMHUI €  AnHMAmMM  XDSL  nossonseT obecneuynTb 3KOHOMUYECKM 3ddekTuBHOE
NpeaocTaBNeHNe KOHEYHbIM MO/Ib30BaTENAM  LUMPOKOMOJIOCHbIX YCAyr Ha Bce 6onee [anbHUX
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PacCTOAHUAX, COXPAHAA MPU 3TOM LLMPOKONOIOCHbIE PYHKLMOHA/IbHBIE BO3MOXHOCTM, Hanpumep, FTTC ¢
VDSL, uTo obecneunsaet ckopocTb 30 M6uUT/c Ana OTAENbHOIO A0MOX03ACTBa.

PucyHok 2-1: Pa3Butue TeXHONOrMM nepepaym gaHHbIX

FTTH: EPON, GPON
1T6ur/c
x 100 M6uT/c: VDSL2 FTTC/B: FLC, EPON, GPON l1axer us
I TPEX
§ FOOTOOTOOOK yayr
& 1oomem/q 20 MEWT/C:VDSL2, ADSL2+  FTTN: FLC, EPON, GPON
= LSOO OOTOTK
T
B 10 MBHT/C [ OO
L o
g . OI'ITO'BOI'IOKOHHI:IVI KaGeﬂb
g 10 M6uT/c: VDSL, ADSL2 vers
é 1 Méur/ e e e O e o o & o & o o/
§_ 1 MéuT/c: ADSL BbICOKOCKO-
E \ . I pocTHoui
WHTEPHET

10mMm 100 m 1 kM 10 kM
PaccrosiHue [o nosb3oBaTtens

2.3 CoBepLUeHCTBOBaHUE OKOHEUYHbIX YCTPOMCTB

Bnaropapa pasBUTUIO TEXHOIOTUI O06PabOTKM OKOHeYHble YCTPOMCTBA MNpeTepnenn 3HauyuTesibHble
M3MEHEHMSA W MNPOAOJ/IKAT COBEPLUIEHCTBOBATLCA. 3a nociegHne 10 neT OKOHeyHble YCTPOMCTBa,
0COBEHHO NopTaTUBHbIE KOMMbIOTEPbLI U MOBWIbHbIE TeledOHbI, BKAOYana cMmapTdoHbl (Hanpumep, KIK),
COXPAHSAIOT BeAyLLyo pob cpean 60bLINHCTBA AOCTUMNKEHUIN B PAa3BUTUM YCAYT 3N1EKTPOCBA3MU. TNaBHbIMU
K/OYEBbIMW HAaNPaBAEHUAMM 3TOTO PA3BUTUA ABAAIOTCA MOPTATUBHOCTb U MHTENIEKTYaIbHOCTb.

Kak nokasaHo Ha PucyHKe 2-2, GyHKLMM CYLECTBYIOLWUX TEPMUHANO0B AN rpadUUecKuX, TEKCTOBbLIX U
BUAEONPUIONKEHUN WMHTETPUPYIOTCA B OAHOM GU3MYECKOM YCTPOMCTBE, Hanpumep Ha 6ase MK wuaum
MobunbHoro TtenedoHa. OYHKLMA rOSIOCOBON CBA3M TaKXKe XOpOWo paspaboTaHa M UHTerpupyetca B
Hebo/bLIOE YCTPOWCTBO, Ha3blBaemMoe MObU/bHbIM TenedoHOM, U 3TU GYHKUMM TaKKe BKIOYAlOTCA B
WMHTErpMpoBaHHOE OKOHEYHOE MYNbTUMEAWUMHOEe YCTpPolCcTBO Ha 6ase MMK. Mpu Takon UHTerpauumn Bce
BMAblI TPadmKa, B TOM YMC/ie TO/10COBAA CBA3b, MPEBPALLAIOTCA B AaHHblE, MO3TOMY BbIXOAHbIM CUTHA/IOM
OKOHEYHOTO YCTPOMCTBA AO/IKHbI ObITb "AaHHbIE, HO C PA3INYUAMM NPU Nepesade B peasbHOM BPEMEHMU
WUAn He B peanbHOM BpemeHK". MNMogobHaa MHTerpauma pasnndHbix GyHKUMIA B nopTatueHom MK paer
BO3MOKHOCTb BECTU KOYEBOW 06pas KMU3HW, Hanpumep, B MOABUNKHOM NePCOHaNbHOM oduce U T. 4.
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PUCYHOK 2-2: CoBepLUEeHCTBOBaHME OKOHEYHbIX YCTPOMCTB

Bce Bxoas-
wue AaHHble

@

* flaHHbIe BO BpeMeHU

« [laHHbIe He B
peanbHOM BpeMeHu

o6unbHLIN TenedoH 4G

MynbTime gniHbii MTKC
(HactonbHbIW/NOpTa-
B NKTB TUBHbIN)

Mo OKOHYAHMM 3TOr0 PasBUTUSA MODBWM/IbHbIE OKOHEYHble YCTPOMCTBA [AOMKHbI CTaTb OAHUM U3
3ameyaTesibHbIX CPEACTB YAYYLLEHUNA KU3HM NI04EN C y4eToM Mcnoib3oBaHua UKT. MobuabHbIi TenedoH
yXe He ABAAeTCA NpocTo TesiedOHOM, a NPEBPALLAETCA B UHTE/EKTYaNbHOE MOPTaTMBHOE YCTPOWCTBO,
nossossaioulee NogaM obwatbca B l0boMm MecTe UM B Noboe Bpems, BKIOYAA TaKKe JIMYHble
pa3sneyeHuns (PUCyHoK 2-3).

PucyHoK 2-3: CoBepLueHCTBOBaHME MOGU/IbHOTO OKOHEYHOrOo YCTPOICTBA

O ByxpeX UMHble

Terne@PoHbl
=

—A
Mo6GunbHbIN TenedoH @
MP3 -nneep ﬂ

Mo6unbHoe TB

WiFi-tenedoH

0

B pesysnbTaTe TaKoro COBEPLIEHCTBOBAHMA OKOHEYHble MO0J/Ib30BaTE/IbCKME YCTPOICTBA, AarKe ecau
rOBOPWUTb TO/MIKO O MOBUAbHBLIX CMapToOHaX, CcerofHA cnocobHbl MNOAAEPHKMBATL BONBLIMHCTBO
MYAbTUMEAMUIMHBIX YCAYT, KaK MOKa3aHo Ha PucyHke 2-4,
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PUCYHOK 2-4: PazninuHble YCAYrv C NOMOLLbIO MHOrOpYHKLMOHANbHbIX OKOHEUHbIX YCTPOMCTB

*MHorodgyHKLMOHabHbIN pexkum: Wi-Fi, CDMA/GSM

.TenedoHua, SMS, npucyrcreue, PTT

BocnpousBeaeHne My3biky, MOGU/IbHbIE UrpPbl U YaT
BocnpousseaeHue bunbmos, MO6unbHoe TB

., DNEeKTPOHHOE 06yy4eHMe . DNEKTPOHHas TOProBIs
(Hanpumep, pa6oTa c KpeaAUTHbIMM KapTamMmu )

2.4 Pa3sBuTHe ceTeil INeKTPOoCBA3n

MHorne TeXHOMOMMU pa3pabaTbiBAlOTCA WM MUCMONL3YIOTCA B CETAX HE TONbKO MOABUMHOW, HO U
dOUKCUPOBAHHOM CBA3M. B 3TOM KOPOTKOM OTYeTe A0BOJIbHO TPYAHO NPOBECTU NOAPOOHLIM aHa/IN3 TaKMX
pa3paboTok. Mo3aTomy B J@aHHOM OTYeTe A4eNaeTca NOMbITKA NPOaHaIN3MPOBaATb OCHOBHbIE HAaNpPaBAEHUS
Pa3BUTUA CETEI INEKTPOCBA3UN B HACToALLEE BPEMA U B byayLiem.

OAHWMM M3 Ba)KHbIX U3MEHEHUI UM HAaNpPaB/IEHUI PA3BUTUA CETEN IIEKTPOCBA3M AOJIKEH CTaTb NMEPEXOL
oT "KOMMyTauum KaHanos" K "KommyTaumm naketoB". o KoHua 1980-x rogoB camoit NonynspHoOM TeMoi
pPa3BUTMA ceTel 3/1eKTPOCBA3K OblI0 U3MEHEHME TEXHONOTUI OT aHaNoroBbIX K LMPPOBbIM, Hanpumep
nossnenue cetenn LLCUC n 1. a. OaHako ¢ nosBneHnem B cepegmHe 1990-x rogos TexHonorun IP nepexos
OT CeTeill Ha OCHOBE KOMMYTAaLMM KaHA/I0B K CETAM Ha OCHOBE KOMMYTaL MW NaKeToB ABNAETCA Hanbonee
Ba*KHbIM MOMEHTOM pa3BuTMA. Ha PucyHke 2-5 nokasaH obwuit 0630p pesy/bTaToB, KOTOPbLIX YA3/I0Ch
[06UTbCA B 061aCTN TEXHOIOMMYECKUX PA3paboTokK, M byayLmMe HanpaBaeHUA AeATeIbHOCTHU.

. Danekoe npownoe. CeTn 31eKTPOCBA3M ObIIM AOCTAaTOYHO YETKO pasgesneHbl B 3aBUCMMOCTM OT
YCNYr, Hanpumep ron0COBas CBA3b M nepefadva AaHHbIX. MMoatomy TexHonorma KTCOI 6bina
pa3paboTaHa AnA rONOCOBbIX YCAYr, B TOM 4Yucne ANA nepefavyy AaHHbIX B ro10COBOM noJsioce
YacToT, Hanpumep ANnA QGakCMMUIbHOM cBA3KW, a TexHonorua PSDN 6bina paspaboTtaHa Aans
nepefgaym fAaHHbix. [pu 3Tom B 06enx TeXHOMOrMsx AAA AOCTyna K CeTAM WMCNoJib30Basiacb
KOMMYTauunA KaHanos.

. Mpolwnoe. OcywecTBAsAN0Ch MaclWwTabHoe pa3BepTbiBaHME NAKETHbIX TEXHOOMMM B 60/bLMHCTBE
ceTeit He TO/MbKO B 6a30BbIX, KaK paHblle, HO WU B CeTAX AOocTyrna. B OCHOBHOM 3TOro yAasnochb
[0CTMYb Npu nomouwm |IP-TexHosormn ¢ nogaep*kko xDSL, n Takmm obpasom 6bin caenaH
3HauMTeNbHbIM BKAad B GOPMUPOBaHME COEAMHEHHOro Mupa. B HeKoTopbIX ycayrax nepegaum
[JaHHbIX MO-NPEXHEeMYy MCMO/b30BaUCh CXEMbl AOCTyNa C KOMMYyTaLMen KaHasjoB, Hanpumep C
npMMeHeHMem MOAEMOB.

. Hactoswee. [MakeTHaa nepegaya JAaHHbIX fBAAETCA OCHOBHOW BO3MOXHOCTbIO, KOTOpPYHO
NnpeaocTaBAsAOT CETU 3/IEeKTPOCBA3M KaK A/1s nepefayn ronoca, Tak U A4a nepenayn OaHHbIX,
BK/OYan MOABMMKHYIO  CBA3b. Mcnoib3ya MNpeMmyLliectsa  LIMPOKOMOJIOCHOrO  A0CTyna,
MHOPACTPYKTypa Ha OCHOBE KOMMYTALMW MAaKETOB OXBaTbiBAET MHOTME BUAbl MY/bTUMEOUNAHBIX
YCNYT, BKAKOYan ronocosyto cBsA3b. OQHAKO CETU C KOMMYTaUMeE KaHanoB A0 CUMX NOP COXPaHAT
NnosnuMM B KayecTse OCHOBHOM CeTM A/1A r0JI0OCOBOM CBA3M, XOTA HEKOTOpPbIE U3 CeTei ros0CoBOM
CBA3M HAaYMHAIOT NepexoamnTb Ha TPAHCMOPTHYHO CETb C KOMMYTaLUMeEN NaKeToB..

. Byaywee. OXunaaertca, 4To BO3MOXHOCTM MaKeTHOM nepegayn AaHHbIX MO3BOMAT OXBaTWUTb Becb
AManasoH ceTel, T.e. 6a3oBble CeTM M ceTu gocTyna. U ByayT NopaepuBaTbCA He TO/bKO
MYNbTUMEAMIAHbIE YCAYTU, HO W YCAYTM FONOCOBOWM CBA3M KaK B (UKCMPOBAHHbLIX, TaK U B
MOABUMKHbIX CETAX C BO3MOXHOCTAMM OpraHM3aLMmn LWMPOKOMO/IOCHbIX Nepeaay.
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PUCYHOK 2-5: TeHAeHUUM Pa3BUTUA CETEN 3/1IeKTPOCBA3U

arnekoe npowsnoe — pasgerieHue TpaHcnopTu-
ﬂOBKM rongca n ,anHe:l:{: P P Hb& pasnenexne focryna ans ronoca

c = 5 \ [\
' " ] »
KOMMyrauwﬂ KaHanos, | KommyTauus kaHanos,
KommyTaums kaHanos, KommyTauus kananos, ¢YHKLIMMA0cTyna \ | hyHKUMM TpaHCnopTa |

hyHKUMM focTyna ] ! Iq:yuxuuwrpaucnopta. ] .

gy ) . P :
LA i 4 A i
. - LR - : | ‘-
)xyﬂmax::azge;g?a 'l r - i lm:uvzlorgky:;oa. “++ | KommyTauus naketos, |
v & . | hyHKU MM TPaHCropTa -
xDSL / FTTx l
Byayuiee — uHTerpauus AocTyna u TpaHcnopra Ans HacTtosiwee — HTerpauusa TpaHcnopTa 4ns ronoca
rorioca v AaHHbIX. W DaHHBIX.

' “np 'l KommyTauus kaHanos, maw
KommyTauus KaHanos, | | cbynkummTpancnopra |

\'9 = | II'\ '. I' -
| | | Pa— d:yHKuanocryﬂa [» ¥ —
'\| = s @
Q— P ; -~ /8 s \\

cyHKuun pocryna chyHKUMM TpaHCOpTa \

KommyTauus nakeros, «-* | KommyTauus naketos, |
yHKUMM JocTyna chyHKLMM TpaHCNOpTa

“"VoIP / VToA

lpumeyaHue: V: lonoc, D: [laHHble.

2.5 AcCneKTbl Hymepauuu U MapLIpyTU3aLum

2.5.1 Hymepayus u HaumeHosaHue

OTaenvHble NONb30BaTENU UAEHTUOULMPYIOTCA MO MMEHAM WM HOMEpaMm, a CUCTeMa pPacno3HaBaHUA
MMEH U HOMEpPOB MepeBoAUT TO AN MHOE MMS/HOMEP B MapLUpyTU3MPyeMblit aapec ceTu. MoCKoabKy
CMM n cywecTBylOWME CETU B TEYEHME HEKOTOPOro BpeMeHu ByayT paboTatb napannenoHo, CMIM 4oKHbI
nogfepXuBaTb CyWecTBYHOLWME NAaHbl HAMMEHOBAaHMA, Hymepauuum W agpecaunmnm pns  ceTeu
OUKCMPOBAHHON U NOABWMMKHOM C€BA3W. [NaH MeXAyHapoAHOM Hymepauum pna TenepoHHON CBA3M
onpegeneH B PekomeHgauum MCI-T E.164, a B PekomeHpaumm MC3I Y.2001 O6wmin o63op CMN
paccMmaTpuBaeTca Tema Hymepauuu, HaumeHoBaHMA U agpecaumn B CIMN. Agpec npeactasaset cobou
NAEHTUPUKATOP ONA KOHKPETHOIO NYHKTa 3aBEPLUEHMA CBA3M U UCNOIb3YEeTCA A58 MapLIpyTM3aLuumn B 3TOT
MYyHKT 3aBepllieHna. MapuwpyTmMsaumsa ABAseTcA MPOLLECCOM pacnpegeneHus um cbopa uHbopmauuu,
CBA3QHHOW C TOMOJIOTMEN, pacyeTa MapLIPYTOB, YCTAaHOBJEHMA W 0b6CAyXKMBAHWMA  TabauLbl
MapLpyTmsaumm B cetu (Y.2612). B TpaAMLUMOHHbIX aHANOroBbIX CETAX A/A afpecauuu 3/1eMeHTOB ceTu
MCcnonb3oBaancb Homepa. B umMdpoBbix KommyTaTopax agpecauusa oTgeneHa OT Hymepauumn. OgHako
CXeMbl Hymepauum UMenu Q[O0BONbHO OAUTENbHbIA CPOK CAY»KObl, MOCKOAbKY K/JAMEHTbl 3HAKT U
NCNoNb3yT HOMepa, a obopyaoBaHMe B NOMeLLLEHUN KaneHTa (CPE) uHTerpumpyert ux.

OpgHaKo ecnu peub naet o ClM, To moXKHO paccmaTtpueaTtb gpyron URI, 1. e. SIP URI. Mpwu BbizoBax VolP
naeHTndukatopol TEL URI mam SIP URI npeobpasytotca B agpeca IP uyepes AOMeHHy cuctemy
nmeHoBaHua (DNS). UaeHTndukaTtopbl SIP URI moryT 6biTb BK/OYEHbI B JOMEH MOCTABLLMKA YCAYT UAW B
cobCcTBEHHbIN AOMeH. HUKe npuBoasaTca HeKoTopble npumepsbl SIP URI:

SIP: 911125368781 @<dummy> > Tonbko ¢opmart E.164

SIP: 911125368781 @oprl.in > E.164 + nOMeH NocTaBLMKa ycayr
SIP: abc@opr2.in > MimA + fOMeH NOCTaBLUMKa yCnyr
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Taknm 06pa3om, cyLLecTBylOLWAA CXemMa HYMepauuu MOXKeT Takke ucnonb3osatbea B CIM. Ona cetn u
KOHEYHOro no/sib30BaTeiA CXema Hymepaumn He MMeeT HUKAKOoro 3HaYeHuA. 3a MapLUpyTU3aLMIO BbI3OBOB
Ha 6ase Homepa E.164 byaeT oTBeYaTb NPOrpammHbIn KommyTtatop M SIP-cepsep. Bcem aboHeHTam SIP
npuceameBaeTcA Homep cornacHo E.164. ®yHKuun, BbinonHAemble cepBepom SIP  nporpammHOro
KommyTaTopa, obecneuaTt co3gaHue 6asbl AaHHbIX AnAa Bcex Takux aboHeHToB SIP, B KoTOpoi byayTt
XpaHuTbcA IP-agpeca, BblaeneHHble ANA COOTBETCTBYOWMX HoMepos E.164. MapuwpyTusauma Bbi3oBa OT
KTCON Kk aboHeHTy SIP ByaeT ocylwecTBaaTbca Ha OCHoBe Tab/nubl cornacHo 3Tol b6ase gaHHbIXx. Camoe
60/bLIOE NPEMMYLLECTBO AAHHOMO NOAX0Aa COCTOUT B TOM, YTO COXPAHAETCA TaKas e Cxema Hymepauum,
YTO W CYLLECTBYIOLLAA B HacTosLLee Bpems. B pesynbTaTe y KOHEUHbIX NO/b30BaTeNnen He byaeT nyTaHuULbI
npv BHeAPEHUN HOBbIX TEXHO/OTUIA, UCMO/Ib3yeMbIX 1A Nepesaym ronoca no ceTu.

Pacno3HaBaHMe HOMepPOoB/MMEH TPAAULMOHHO OCYLLECTBAAETCA NPY NOMOLLM TabauL, MapLupyTM3aumMm B
oTaenbHbIX LMopposbix ATC. B MHTEpHETe AnA pacno3HaBaHWA HOMEPOB/MMEH WMCNOJb3yeTca cucTema
AOMeHHbIX umeH (DNS). Mockonbky CMIM ABnslOTCA CETAMM C KOMMYyTaumeih NakeToB W MCNO/b3YOT
npotoKkon IP, cuctema DNS, BepoaTHO, ByAET IOrMUYHbIM BbIBOPOM B KaYecTBe MEXaHW3Ma pacno3HaBaHuA
HomepoB/mmeH B pamkax CMNMM.

Hymepauma E.164 (ENUM) cefzaHa ¢ npeobpasoBaHnem TenedoHHbIX HOMEPOB B YHWUBEpPCa/bHble
naeHtTuounkatopsl pecypcos (URI) c ncnonbsosaHnem cuctembl meH gomeHos (DNS). ENUM nossonser
ocylwecTBnATb KoHsepreHumio mexay KTCOM u IP n ncnonb3yet DNS, Tem cambim No3BOAAA SKOHOMUTb
Ha KanuTa/ibHbIX 3aTpaTax.

Kaxkgomy nocTaBWMKYy ycnyr HeobxogmMma BHYTpeHHsa cuctema DNS ENUM, noaaep»kuBatolan
HyYMepauMio 1 MapLIpyTU3aLMI0O U ABAAIOLWAACA YacTblO MarucTpasbHOM NMHUKU CBA3M 3TOro onepartopa.
Mpyn NpUMeHeHUM KOHUEMUUM 3TOro TUMa OMNepaTop MOMKET MCMO/Ab30BaTb UMEIOLLYKOCA Y HEro cxemy
HyMepauumM Hapsay C CYWecTBYOWMM WAEHTUOUKALMOHHBIM KOA4OM oOnepaTopa, KOTOopblid umeeT
cnepyrowmii Bua;:

(Koa 30HbI OT 2 80 4 unop) + (MaeHTMOMKAUMOHHBINA Kog onepatopa 1 uuopa) + (Homep aboHeHTa
oT 5 go 7 unop).

Bce kommyTtaTopbl KTCOM wn IP gonKHbI OKaHYMBATbCA B OAHOM W TOW e MaArnmctpanbHoOi ANHUK
IP-onepaTopa, Yyepes KoToporo coegnHeHa cuctema DNS. Cuctema DNS BbIBOAUT MapLUPYTU3MPYEMbIN
aJpec HasHayeHWs W 3aBepllaeT BbI30B. Kpome TOro, npu Mcnosib3oBaHuu rnobanbHon cuctembl DNS
MapLUpyTM3aLMA U KOMMYTaLMA BO3MOXKHbI NPU CLLEHapUK ceTeil CO MHOTMMM OnepaTopamMmn U MHOTUMU
ycayramu.

Ona BbizoBoB OT IP B HanpaBneHun KTCOI TenedoHHbIN HOMEP MecTa Has3HayYeHUA MOXKeT ObITb
npeacrtasneH Kak SIP URI. [na Takux BbI3OBOB LW/IO3 M3B/EKaeT TefiePOHHbIA HOMeEpP M 3a4eMCTBYET ero
L/1A UTHULLMMPOBAHUA BbI30BA C MCMNOJIb30BaHMEM CurHanmsauum ISUP.

3To no3BosAeT npeactaButb Homep E.164 Kak URI, KoTopblit moxeT ObiTb npeBpalieH B IP-agpec npu
nomow DNS. OCHOBHble TaKTUYECKME AMCKYCCUM Pa3BOPaAYMBAOTCA BOKPYr APEBOBUAHOM CXEMbI,
KOTOpas byaeT MCnonb3oBaTbCA ANA TenedoHHbIX HOMepoB. HameuyeHa [OroBOPEHHOCTb O CO34aHWUM
eMHO BCEMUPHOM APEeBOBUAHON cxembl (Tak HasbiBaemoe "30/10Toe AepeBo"), oAHAKO Ha AaHHbIN
MOMEHT eJMHCTBEHHbIM BapMaHTOM APEBOBUAHOM CXEMbl, Pean3yemoli B HacTosALLee BPemMs, ABNAETCA
el6d.arpa. B KOHTeKCTe obCyXaeHMa "30n0Toro aepeBa’ OCYLLECTBAAETCS MOUCK BU3Hec-moaenu ans
ENUM. OpuruHanbHoOM KoHuenuueirt ans  ENUM  crana 6bl  rnobanbHas, obuenocTynHas
KaTanorMsamMpoBaHHaa 6a3a [aHHbIX C BO3MOMHOCTbIO MOAMUCKM HA ycayrn anAa aboHeHTOB W
JenermpoBaHMemM Ha YpOBHEe CTpaHbl Koaa B aomeHe el64.arpa. DTOT BapuaHT TaKXKe HasblBaeTcA
nosns3zosamesnsckoli ENUM. OpHaKo A0 CUX MOP He CyWecTBYEeT *KM3HECMOCOOHOrO 3KOHOMMYECKOTO
060CcHOBaHMA KOHUENUMUKN Nonb3oBaTebckada ENUM.

TexHuuyeckana KoHuenuua ENUM aBnsetcA BNojsHe XM3HECnocobHOM W cerogHa rnaBHbiIM 06pasom
peanusyetca B Buge onepamopckoli ENUM. Fpynnbl onepaTtopoB 1 NOCTaBLMKOB YCAYT CBA3W 3aK/I0YaloT
cornaweHns o6 obmeHe aboHeHTCKOM WHbopmaumen uyepes ENUM B YacTHbIX MUPMHIOBbIX
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B3aMMOOTHOLLEHMAX, B TO BpemMa KaK CamMu onepaTopbl YnpaBaawT WHbopmauuneir aboHEHTOB.
OnepaTtopckaa ENUM Takke HasbiBaeTca uHppacmpykmypHol ENUM.

Hymepauma ENUM, kpome TOro, wucnosb3yetrcs pansa npeobpasoBaHMA HOMEPOB B agpeca B
cneundurkaumax cuctem IMS u B cneundunkaumax IPX accounaummn GSM. Taknum obpasom, peanunsauma IMS
TpebyeT BHeApeHUA onepaTopckon ENUM.

PUcyHOK 2-6: dyHKLMOHaNbHAaA coBmecTUMocTb 1 ENUM

Mpocmotp DNS-cepBepa

CeTb onepatopa A

OnepatopAcetn IP

=

Slp: $444@oprA.in :S555@ epriin

Sip: 2222 oprAim Sp: A Eepriin

RTP

2.5.2 Mapwpymusayusa

MapLpyTusauma ABAAETCA NPOLECCOM pacnpeaeneHus n cbopa nHdopmaumm, cBA3aHHOW C TONONOTUER,
pacyeTa MapLpPyTOB, YCTAHOB/EHUA U 0B6CNYXMBaAHWA Tabauubl maplpytmsaumm B cetn (Y.2612).
MapuwpyTtusayma B IP-cetax onpeaenaerca nHpopmaumnen B oTAeNbHbIX MapLlpyTusatopax. MHpopmauua
0 MapLpPYTM3aLMN MEKAY CETAMM PacnpOCTPAHAETCA NPM MOMOLLM NOrPAHNYHOIO WJ/K030BOro NPOTOKO/A
(BGP). B TpaaAMUMOHHBIX CETAX MapLUpyTU3aLmMa BbINONHAETCA B npeaenax cetu. Ecam onpeaeneHo, 4to
KOHKPETHbIA aApec He HaxoguTca B Mpeaenax ceTn, TO COeAMHEeHMe nepeHanpasBaseTcA B
COOTBETCTBYIOLLYIO TOYKY NpucoeguMHeHuA. MaplipyTM3auma MOXKeT TaKXKe BKAYaTb MexXaHM3Mbl
nepenosiHeHMA WAM yNpasBAeHUA TPaPUKOM, KOTopble AOO0/KHbI MNpPeaoTBpallaTb OTKAYEHUA WAU
neperpysky B CeTu.

basoBasa apxuTekTypa Mcnonb3yeT XOpoLwo u3BecTHble IP-npoToKonbl, Takne kak OSPF, BGP u 1. a. anAa
obHoBneHna mapuwpytusaumm, u MPLS ana ynpasneHua Ttpadukom. KoHdurypauma u npouegypbl
MapLipyTM3aumm gna nepefaymn IP-tpaduka ot ogHoro onepaTopa K Apyromy 6yayT 3aBuceTb OT TOrO,
Kaknm o0bpasom 3TM oOnepaTopbl CBA3aHbl Mexay coboi. Kpome [IP-coeauHEHMIA WM MPOTOKONOB
MapLipyTM3aumMmM mexagy naAsyma onepatopamu, B CIIM notpebytoTca cneunanbHble mepbl  AnA
obecneyeHns NNaBHOM Mepenayn ronocCoBbIX U BUAEOCUIHANIOB U3 OO4HOW CEeTU B APYryt. BO3HMKHYT
BOMPOCHI, CBA3aHHble ¢ o0bxogom 6paHamayapoB, 6e3onacHOCTblo, cornaweHuamun o6 ypoBHe
obcnyXKuBaHuMA, nepegayent NPOTOKOJIOB B ABYX ceTaX (PYHKUMOHA/bHAA COBMECTUMOCTb) M 3aKOHHbIM
nmepexsaToM BbI3OBOB. [/ yCMELWHOro peweHua 3TUX BOMPOCOB Ha TrPaHULAX MEeXAYy ABYMA
onepatopamu CIMIM HeobxoaMma ycTaHOBKA TaKMX YCTPOMCTB, KaK MOrpaHUYHblE KOHTPO//EPbl CEaHCOB
(SBC). CeteBble ycTpolicTBa Hanogobve MapLpPyTU3aTOPOB U KOMMYTATOPOB B 6a30BbIX M MOrPaHUYHbIX
CeTAX AOJIKHbI NoaAepKMBaTb NPOTOKOANbI IPv4 1 IPV6 ana ynpouweHua nepexona Ha IPv6 B byayliem.

B ceTax NOABWXKHOM CBA3U peasin30BaHa KOHUEMUMA POYMMUHra. ITO O3HAYaeT, YTo abOHEeHTbl MoryT
coBepLlaTb U NPUHMMATb 3BOHKM B FOCTEBbIX CETAX M MOJIy4aTb CYeTa OT ONepaTopoB CBOEN AOMALUHEN
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cetn. CornacHo cneundukaumam GSM Bbi30Bbl aBOHEHTY POYMMUHra HanpaBAAOTCA Yepes AOMALLHION
ceTb, KOTopan onpeaenseT NaaTy 3a POYMUHT. AKTUBHbIE Bbl30Bbl, COBEpLIaeMble aBOHEHTOM POYMUHTa,
HanNpaBAAOTCA HENOCPEeACTBEHHO K MECTy HasHayeHua 6e3 MPOXOXKAEeHWUA Yyepe3 AOMALLHIOW CeTb.
OnepaTtop rocTeBoi ceTM PerncTpupyeT geTanbHyo MHPOPMALMIO O BbI3OBE M OTNPABASAET UX OMepaTopy
JOMalIHel ceTM npy NOMOLLM TaK HasbiBaemoW npoueaypbl nepesoga cyetoB (TAP), KoTopas
onpegeneHa accoumaumein GSMA. Mpu UcNoNb30BaHMM abOHEHTaMM POYMMUHIA MOBUABHOTO MHTEPHETa
cooTBETCTBYIOWAA WHOOPMALMA BO BCEX C/AyYanx HaMNpaBAAeTcA B AOMALIHIOW CeTb, KoTopas
OCyLLEeCTBAAET yNpaBaeHne 4OCTYNOM K MHTEePHEeTY.

MapLupyTM3auma U POYMUHT B CETAX NOCNEAYIOLLMX NOKONEHUI UCMIONb3YIOT MeXaHn3Mbl IP-NpoToKo10B.
CnepyeT oXupaaTtb, YTO onepaTtopbl OyayT MoAAepuBaTb CBOE B/AWAHWE Ha TpaduK B POYMUHre U
Yy4YacTBOBaTb B LLeMOYKe NPOXOXKAEHNA BbI30Ba aBOHEHTOB poymMUHra. C TEXHUYECKOWN TOUKM 3pEeHMsA 3TO He
noTtpebyetca npu ycnoeun, uto HLR-mHPopmauma moxkeT BbiTb AOCTYMHA TaKkKe yepes Apyrue ceTu.
PeweHune BONPOCOB MapLipyTu3aLmm u obmeHa MHGopmaLmMei BKAOYEHO B cneuudunraumm IMS.

B ceTax Ha ocHoBe npoToKkona IP coeanHeHna B ceance SIP yctaHasaueatoTca npu nomowm GLOBAL ENUM
DNS cneaytowmm obpasom.

PucyHok 2-7: YctaHoBneHUe coeanHeHuna B ceaHce SIP npu nomowm GLOBAL ENUM DNS

ENUM

3anpoc k agpecy

SIP no DNS M

TenedoHHOMY, SXCOCAMHOHM

HoMepy

Sip: 444aoprBin MoctaBwmkIP
eThb | MoctaBwuk NW Cets IP

OnepdTtop A Onepatop B
SI P ENUM SI P
CepBep DNS CepBep

Tel} 911126598585

Mpocmotp cepeepa DNS
CeTb onepatopoB B

Sip:3333@& oprB.in Sip:4444@ oprB.in

Sip:3333@ oprA in

RTP

3 Mpobnembl peryampoBaHus, BO3HMKaloLWme B npouecce
nepexopaa K CInMn

Mpobnembl perynMposaHus, BO3HUKaoWwme npu nepexoge K CMI, B8 Toi uan nHoit dopme moryT 6biTb
CBA3aHbl C NPOLIECCOM KOHBEPreHUMM Ha YPOBHAX MPeAoCTaBleHUA ycnyr U aocTyna K cetu. B atom
pasgene obcyxapaerca pag npobnem B 06nacTv peryanposaHua, oTHocawmxca K CIMM, ¢ TOYKM 3peHus
nepcnekTMBbl. B umcio 3TMx npobsem BXOAAT OTKPbITbIA A0CTyn, onpeaesieHWe pPbiHKa, KauyecTBO
obcnyxuBaHua (QoS) n mexkceTeBble COeANHEHMS.

Mpu paccMoTpeHumn 3TUX Npobaem BaxkHO NOMHUTL, YTo CIIM yHacneayOT HEKOTOPbIE U3 PErynATOPHbIX
0653aTenbCTB, BO3/0XEHHbIX Ha KTCOIM, TakMe KaK MpPaBOMEPHbIA MepexBaT M [OCTyn K ciayxbam
3KCTpeHHOro Bbi3oBa. HeobxogmMmocTb obecneyeHua poctyna K cay»Kbam 3SKCTPeHHOro BbI30Ba
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yuuTbiBanacb Kak B 3GPP, Tak n B TISPAN. OgHako B pamkax apxutektypbl IMS 3GPP nepsoe BHeapeHue
CNYXK06 3KCTPEHHOrO BbI30Ba NIAHMPYETCA TONbKO A/1A BEPCUM 7 U NOCAeAyHOWMX BEPCUM, TOrAa KaK B ABYX
npeablaywmx sepcuax IMS (R5 n R6) goctyn K cnyskbam 3KCTpeHHOro Bbi3oBa obecneynBasnca TONbKO
yepes AOMEH C KOMMYTaLUMen KaHanoB, cywecTsyowyo 6a3oByto MHGPAcTpyKTypy GSM, ncrnonbsyemyro
019 TON10COBbIX BbI3OBOB.

GPRS y)Xe [aeT BO3MOMHOCTb 3aKOHHOro nepexsaTa Aas YCAYr Ha OCHOBE KOMMYTALMM NAKETOB,
OKa3blBaeMbIX B CETAX NOABUMKHOM cBA3n 2G. Cuctema GPRS mMoKeT HanpaBasaTb Ay6AMKaTbl BCEX NAKETOB,
KOTOpPbIMKW MOJIb30BaTe/lb 06MeHUBancA Yepe3 PDP-KOHTEKCT, a TaKXe agpec obbeKTa, onpeseneHHbIn
yepes I3TOT KOHTEKCT. [lepexBaT Ha 3aKOHHbIX OCHOBaHMAX Obln BHEAPEH YXe WUCXoas M3 Nepsoi
cneundmkaumm R5 IMS 3GPP.

3.1 CoobparkeHuA No perynaTopHbiM npobiemam BbICOKOro ypoBHSA

Xota CMNMN wn obecneunBaemble UMM  YCAYyrTW, MO-BUAMMOMY, 06134alOT  MHOTOUYUC/IEHHBIMM
npeumyliecteamu, Heobxoammo obnagatb 6Gonee AcHbIM npeacTasneHMeM 060 BCEX WMMeEOLLMXCA
BapuMaHTax, a TaKXKe O BCex NpemmyLlecTBax M He[ocTaTkax, csA3aHHbix ¢ CII. Huxke npuseaeHbl
BOMPOCbI, N0NEe3Hble ANA MAeHTUOMKALUKN STUX COODparKeHU.

. KaKue ceTu ona Kakux ycnyr npegHasHayeHbl?

. Kakvne pencteBuAa moryt O6biTb MPesyCMOTPEHbl PEryasTOPHbIMM  OpraHamu gas CoaencTBus
nepexoay K CII B MHTepecax notpebutena?

. Kakum obpasom nepexon K CIIM oTpaxkaerca Ha perynsTOpHON AeATeNbHOCTUM KpynHeMwmnx
onepaTopos?
o Kakum obpasom BHegpeHue ceTeit CII BAMAET Ha MeXCeTeBble COeAMHEHUA, YCTaHOBJIEHMe

TapudoB Ha OKasaHue yCayr, HyMepaLumio, ynpaB/ieHne CNekTpoM 4acToT U T. 4.?

C uenblo MOAroTOBKM Mepexoda CylecTBylolen WHPPaACTPyKTypbl 3nekTpocBasu K CMM cneayet
BHMMATE/IbHO PACCMOTPETb BO3MOMHble MpPobaembl, KOTOpble MOryT BO3HWKHYTb B CIIM, Takue KaK
MeXKceTeBble COeAMHEHMsA, 3aluMTa NpaB noTpebutenei, nepeonpeaeneHne yHMBEPCabHOIO AOCTynNa,
TEXHONOTMYEeCcKan HeUTPasibHOCTb, KayecTBO OBCAYKMBaHWA, Hymepaumsa U AnueH3mpoBaHue. OueHb
BaXKHO MPOBECTM UCCNEAO0BaHMA (TEXHMYECKME, SKOHOMWUYECKME, a TaKKe B 061acTu peryivpoBaHus),
Kacalowuecs mep no nepexoay K cetam CMI c uenbio onpegeneHns NpasuibHOro Nepuoaa BpeMeHu ans
nepexoda. Ba)HO OTMETUTb, 4YTO PEry/iMpyloWMin OpraH A[O/KEeH rapaHTUPOBaTb, YTO PbIHOK,
NoABMBLUMICA B pe3y/bTaTe nepexoga, OyaeT 4YecTHbIM, OTKPbITbIM M KOHKYPEHTHbIM W, C APYroi
CTOPOHbI, Pa3bACHUTb PEryAATOPY BCE TEXHWYECKME, SKOHOMUYECKME U pPeryiAaTopHble BOMPOChI,
BO3HMKalOWMe BCieacTBME nepexoda K cetam CIM, ¢ Tem 4yTobbl OH onpeaenvn Ha BO3MOXKHO 6onee
paHHeMm 3Tane cpepbl MHTEPECOB, CBA3AHHbIX C €ro AeATe/IbHOCTbHO.

[ns aTux Leneit 6o pacCMOTPEHbI CAeaytoLMe BONPOCh! A/1A U3yYeHUs:

. 0630p 3aKOHOAATENbHOTO W PEerynaToOpHOro pexuma 3NeKTPOCBA3M W onpefeneHue Tex
3/IeMEHTOB, A5 KOTOPbIX MOXKET NoTpeboBaTbCsA afanTauma B Leasx obecneyeHnn KOHBEPreHUum;

. cbop AaHHbIX, KacalOWMXCA OXWAAHUA ONepaTopoB M MOCTABLLMKOB YCAYr B OTHOLWEHWWU ceTel
cnm,
. M3y4yeHue cTpaTerMmn nepexosa OCHOBHbIX ONepaTopoB GUKCUPOBAHHOMN U NOABUIKHON TenepoHHOM

CBA3W B OTHOLUEHMM CErMEHTOB 6a30BOW CETU U CETH AocTtyna,

. onpeaeneHne 31eMeHTOB, 3aTPYAHAIOLMX UK YCKopAowmx nepexos, K CMIM (Ha TEXHONOrMYecKom,
3KOHOMMWYECKOM U PEFYIATOPHOM YPOBHSAX);

. BbIfIB/IEHNE HOBbIX 3KOHOMUYECKUX MoZenel, KoTopble ByayT casaHbl ¢ CMMM, ux npuemaemocTs u
[ONITOBEYHOCTD;
. pa3paboTKa cTpaTerMm nepexoaa cetet GUKCUPOBAHHOMN U NoABUKHOW TenedpoHHOoM ceAsum K CMIT;

36



B26/2: Mepexod om cyuwecmeayroujux cemeli K cemam nocaedyouux noKoneHuli 018 pa3susarouuxca
CMPAaH: mexHuU4ecKue, pe2ysaamopHble U Noaumu4yeckue acnekmel

. MOAroTOBKa ambBULUMO3HON [AOPOMKHOM KapTbl A4 3TOro nepexoda, KoTopas MOMKeT 6biTb
aflanTMpOBaHa K Pa3BMTUIO HOBbIX TEXHONOMMI HapAay C 6GHOOMKETOM, peanbHbIMU CPOKaMM
BbINO/IHEHMA M MOKa3aTeNAMU/MexaHN3MaMM KOHTPOJIA 3a ee OCYLLLECTBAEHUEM.

[laHHoe uccnegoBaHMe — [O/MKHO  NPOBOAUTBCA B COOTBETCTBMM C  MpeAsiaraeMoin  HUKe
nocnenoBaTeIbHOCTbIO 3TaMnoB:

1 c60p 1 aHaNM3 MHPOPMALMM MO 3aKOHOAATE/IbHOMN U PEryNATOPHOMN CTPYKTYpE 3/1EeKTPOCBA3MK;

2 opraHu3aumsa ceMmHapa/npakTMkyma no npobaemam CrM, OTKPbLITOro ANA BCEX YYACTHUKOB PbIHKA
3/1eKTPOCBA3UN U ceKkTopa UKT;

3 cbop AaHHbIX OT onepaTopoB GUKCUMPOBAHHOM M NOABUKHOW TeNlepOHHOM CBA3M U MOCTaBLUMKOB
YCNYF AOCTYNa K UHTEPHETY;

4 aHann3 M UCNONb30BaHUE MHOOPMALMKU O CUTYyaUUM B KaXKAOW CTPaHE U CPaBHEHWE C OMbITOM
OPYTUX CTPpaH;

5 NOArOTOBKA [OPOXHOW  KapTbl, BbIMNYCK 3aK/1lOYMTENIbHOTO oOT4yeTa 06 wuccnefoBaHUAX
M NPOrpaMmmHOro AoKymeHTa no nepexoay K CIM1.

OaHuMm K13 cnocoboB GOPMUPOBAHUA PErynaTOPHON TOYKM 3peHuAa Mmor Obl cTaTb aKUEHT Ha
HeobXo4MMOCTM PAacCMOTPEHMA BOoNpocoB peryampoBaHma CIIM B pamKax MeTo4010rMYecKoro nogxoaa.
B atom nnaHe Bonpoc o Tom, sastotca M CMNMN obuwectBeHHbIM 61arom WK HET, ABAAETCA XOPOLIUM
NoBOAOM AN MU3YYEHWA MHOIMMX acCMeKToB, TaKMX KaK HEMWCKAI4YaeMoCTb MNOCTaBOK, OTCYyTCTBUE
KOHKYPEHLUWN B NOTPEBNAEHNN U BHELLHWE NOCNEACTBMA B SKOHOMUYECKOM AeATeNbHOCTU. MccneaoBaHue
3TMX aCNEeKTOB MOKET BHECTM LLEHHbIM BKNA4, B YCTaHOB/IEHWE peryaaTopHoro pexxuma ansa Crl Ha oyeHb
BbICOKOM YPOBHE, NPW 3TOM BO3MOXHO MPUHATUE HOBOrO NOAX0AA K PEryimMpoBaHMIo, KOTOPbI co3aacT
MHYIO HOPMATUBHO-NPABOBYIO 6a3sy, HeXeNn B TPAAULNOHHOW 3N1EKTPOCBA3H.

Huxe npueeaeHO KPaTKoe U3/T0XKEHNE OCHOBHbIX MNYHKTOB, KaCalOWMXCA BbILLEYNOMAHYTbIX aCNEKTOB.

. HeuncknouaeMocTb NOCTaBOK. ITOT GpaKTOp O3HAYAET, YTO MOCTAaBKM COOTBETCTBYHOLLEFO MPOAYKTa
[OOMKHbI OXBaTblBaTh BCex 6e3 uckaloueHua. MpoayKT, npeanaraemblii Ha PbiHKE B CTpaHe MAu
obLlecTBe, AOCTyMeH /A BCeX MPOMKMBAOWMX TaM /ilodeil. YUYaCTHUKM pbiHKA He MoryT
OCYLLEeCTBAATbL MNOCTaBKYy Ha YPOBHE pPbIHOYHbLIX onepauuit. OAuH M3 OCHOBHbIX MOMEHTOB
3aK/104aeTCA B TOM, YTO MOCTaBAAEMbIA NPOAYKT He nocTaBaseTca rno 3anpocy. MpoayKT, KOTopbii
npeaocTaBaAeTCs 04HOMY YeI0BEKY, O4HOBPEMEHHO NPEAOCTAaBAAETCA KaXKAOMY YneHy obLiecTea.
MoCTaBKM COOTBETCTBYIOLLErO MPOAYKTA HOCAT OAHOPOAHbLIA XapakTep. Cama MocCTaBKa A0/XHa
npeacTasAATb OAHOPOAHbIA NPOAYKT.

. OTCyTCTBME KOHKYpeHuuu B noTpebaeHun. IToT GaKTop 03HayaeT, YTo notpebsieHne YenoBekom
Kakoro-nMbo npoaykTa He co3gaeT nomex Ans notpebneHns ero Apyrum  YenoBEKOM.
MoTpebutenbckne NpesnoyTEHUA OTAENbHbIX UL, ABAAIOTCA HEOAHOPOAHbIMU. C APYrOi CTOPOHBI,
HEeOAHOPOAHbIN XapaKTep NPeanoyYTeHU B OTHOLIEHUW MOTPebNEeHUsA He Co34aeT KOHKYPEeHLMM
WAN conepHuYyecTsa B noTpebaeHnn.

. BHelWwHWe nocneacTsBus 3SKOHOMMUYECKON [eATeNIbHOCTUM. ITO O3HAyaeT COOTHOLWIEHWE Mexay
[OX04aMW WM 3aTpaTaMu AN APYrMX OBBEKTOB, CBA3AHHbIX C MPOAYKTOM. [POAYKT, KOTOpbI
npegocTaBiAeTca B KadectBe obuwecTBeHHOro 6s1ara, He ABAAETCA CTONb 3GPEKTUBHBIM B NaHe
COOTHOLWIEHMA [OXOA4OB W 3aTpaT, B oOTAMuMe OT ¢ YHKLMOHANbHOCTM CBOBOAHOIrO pPbiHKA.
ObuwecTBeHHble 6s1ara  €o34al0T  OTPUUATENbHbIM  BHEWHU 3PPeKT, nosTomy He MoryTt
paccmaTpmBaTbCs Kak 3ddEKTUBHDBI IKOHOMUYECKUIA MEXAHU3M C TOYKM 3PEHUA OTKPBLITOTO PbIHKa.

MC3-D paspaboTtan psg OOKYMEHTOB WM NpPOBEN pAfg CEMUHAPOB, CBA3aHHbIX C PEry/iMpoBaHUEM,
onpeaeneHvem 3aTpaT U NONTUYECKUMU NOAXOLAMMU, C TEM YTODObI MOMOYb CTPAHaM B Pa3BUTUM UX YCAYT
3NEeKTPOCBA3U. 3HauMTeIbHOE BHMMAHMWeE B NOCAeAHME roAbl YAENAN0Ch CETAM NOCNEAYHOLLMX NOKONEHUN,
B NEpPBYIO oyepenb TOMY, KaKOBbl Npobiembl MU NpenmyLLecTBa HOBbIX TEXHONOMMIA anekTpocsasn/UKT.
Ona copetictena YneHam MC3 B aTom Bonpoce 6bin nogrotosneH otyet "Crpaternn passeptbisaHua CMNN
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B LUMPOKOMONOCHON cpese — PerynsiTopHble M 3KOHOMMYeckue acnekTbl"'. B Hem paccmaTpusatoTcs
cTpaTernyeckne npobiembl BbICLIErO YPOBHA, a TaKXKe 3KOHOMMYeckue M dpyHAameHTasbHble acneKTbl,
cBA3aHHble ¢ nepexoaom K CMM. Lenb otyeta — obecneuntb Hagnexallyo MHGopmaumio Ans cogencTemns
B pa3paboTKe HaLMOHa/IbHbIX CTPaTErnin U PeryaaTopHbIX NOAXOA0B K LLMPOKOMNOOCHOM CBA3M, KOTOpble
npuHecan 6bl NOMb3y OTPACAM 3/EKTPOCBA3M, NoTpebuTenam M BCcem NPeanpuUATUAM, NOJb3YHOLLMMCA
YCAyramu 31eKTPOCBA3N.

3.2 CeTu goctyna nocaegyowmx NoKoJeHUM

KaK 6bln10 cKasaHo Bbiwe B pasgesne 3.1, ceTM nocneayowmx NOKOAEHUA Hayam U3MEHATb OCHOBHblE
3/1eMEHTbI CEKTOPA 3/1eKTPOCBA3M, TaKME KaK YCAyru, ceTeBas CTPYKTypa M AeUCTBYIoWan Moae b CeTeBoin
CTPYKTYpbl. Takum obpasom, Heobxoaum OOHOBNEHHbLIA PErynsTopHbIA MNOAX0A, OT/MYaloWMiAcA OT
06bIYHOTO, KOTOPbIM UCMOJIb30BA/CA B CETAX 3/1EKTPOCBA3M NPeablayLLero nokoneHuns. OgHa M3 OCHOBHbIX
MPUYUH STOFO BbLITEKAET W3 MOCNEACTBMMA KOHKPETHbIX TEXHWYECKUX W3MeHeHul B cTpykType CHMM.
CnepoBaTeslbHO, HAUMOHa/bHble PEryAATOPHblEe OpraHbl AOMXHbI PAacCMOTPETb BOMPOC O TOM, KakuUm
obpasom pgeicTeyrolime HOPMATUBHO-NPABOBbIE MONOXKEHUS MOrYT ObiTb a4anTMPOBaHbl K 3TON HOBOM
cpefe B COOTBETCTBMM C CYLLECTBYIOLLLEN CTPYKTYPOM PbIHKA.

Onsa Hauyana cnepyetr obpatuTb ocoboe BHMMaHWE Ha To, aBnawTca amM cetu NGA (cetm poctyna
nocneayowmx NMoKoSeHUM) HeEOBXOAMMbBIMKU CTPYKTYypamu. B cyuiecTBytowmx cetax Gblia TONbKO OAHa
ceTeBad MHOPACTPyKTypa AOCTyna, NMO3TOMY Ha Hel nexana obasaHHOCTb Mo obecnevyeHuto AocTyna
abOHEHTCKUX NMHUI. Tem He meHee B cdepe npumeHeHua CIM, KoTopada He 3aBUCUT OT HanMuus
cneumanbHbiX ceTel [0CTyna, [Aaxe [AOCTyn N0  BOJIOKOHHO-OMTUYECKMM JIMHUAM He ABAAeTcA
Heobxogumon ¢yHKumen ana ycayr CMMN. Ona Toro 4tobbl BONOKOHHO-OMNTUYECKME NUHUKU Bblan
HeobXxo4MMbIM 3/IEMEHTOM, AOJ/IKHbl OTCYTCTBOBaTb KaKuMe-Mbo WHble ceTu goctyna. B npouecce
nepexofa K cetAm Ha b6ase IP cywecTtsyowme TenedboHHble 6a3oBble ceTM MOFYT paccmaTpuBaTbCcA B
KauecTtBe asnbrepHaTusbl cetAM NGA. CneposatenbHo, CIMNIT MOXKHO paccmaTpuBaTb KaK TexXHWYeCKue
ycTpoicTBa, CnocobHble npeaocTaButb 6Oosblle HOBbIX YyCAyr Ha ocHoBe |IP  (BMAEOBbI3OBLI,
LUMPOKOMOJIOCHYIO CBA3b, |P-TeneBuAeHUEe, WHTENNEKTyasibHble YCAYrM W T.A.) MO CpaBHEHUIO C
CYLLECTBYIOLLEN CTPYKTYPOM Ha ocHoBe TenedOoHHbIX ceTell. bonee Toro, Tak Kak cetu CMNIM npeacTasastoT
coboi HOBbI MOAXOA B CEKTOPE 3/1eKTPOCBA3M, CTPYKTYpa pblHKa M NpeanoyTeHuMAa Cnpoca ele He
cdopmupoBanncb. Mockonbky cetn CMNM n NGA oT/iM4aloTCcA OT CYLLECTBYHOLMX CETEBbIX CTPYKTYp
3NEKTPOCBA3K C TOYKM 3PEHMA BOSMOXKHOCTEN U QYHKLMOHANIbHOCTKN, COOTBETCTBYHIOLLLAA CTPYKTYPa PbiHKA
C YY4ETOM 3TUX CETEW elle He onpeaeseHa.

Takum 06pasom, Kak 0TMeYanoch Bbllle, B npouecce nepexoga K CrM, HeobxoAnMM HOBbIA HOPMATUBHO-
perynaTtopHbit  nogxosd. OJHMM U3 K/AOYEBbIX MOMEHTOB 415 PAsBUTUA  KOHKYPEHUWUW, npw
OAHOBPEMEHHOM CTUMY/IMPOBAHUM MHBECTULMI B ceTn aoctyna CIMIM, aBnAaeTca BONPOC O pa3BA3bIBAHUM
aboHeHTCKMX nuHui (LLU) B BOJIOKOHHO-OMTUYECKOW cpede. B HacTosiiee Bpemsa peryanmpoBaHue
pa3BA3biBaHWA abOHEHTCKUX JIMHMWA COCpPesoTOYEeHO Ha nocnegHert mune. OpHako nepexos K
TexHonornam FTTH, FTTB u FTTC o3Ha4aeT cMmellleHne akueHTa B CTOPOHY nocnegHen 4eTBepT MUAN UK
MeHee. YuuTbiBaA 3aTpaTbl U Apyrve 3a4elcTBOBaHHble pecypcbl, moaens LLU, npurogHyto pans
CYLLECTBYIOWMX MeAHbIX CeTel, BO3MOXKHO, NPUAETCA afanTUpoBaTb ANA BONOKOHHOW ONTUKM WU
PasNNYHbIX UAEHTUPULMPOBAHHbIX CPeAcTB. Tam, rae peryavpytowme opraHbl NpeaoCTaBAAT MaHAAT
LLU, ogHMM 13 BapnaHTOB MOXKET ObITb NpeaoxKeHne No NoToKy OUTOB Ha YpOBHE LLeHTpasabHoro oduca,
roe cama ceTb AOCTyNa ABAAETCA NONHOCTbIO NPO3paYHoON. Jpyrme BapuMaHTbl MOTYT BKAtOYATb Tpebyemoe
COBMECTHOE PacCnos/IOKEHME HA YPOBHE Y/MYHOro WKada M 06paTHy0 AMHMIO OT WwKada [0 y3na
onepaTopa. Kpome Toro, npouecc nepexoga K CINMN npegnonaraeT HoBbIM noaxon K LLU, KoTopbiit

! C oTtyeToM MOXHO 6ecniaTHO O3HaKoMUTbCA Ha Beb-cavTe: http://www.itu.int/en/ITU-D/Regulatory-Market/

Pages/Studies.aspx.
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oT/M4YaeTcA oT obbiyHOro B3rnaga Ha LLU B cywecTBytowmx ceTax. B Kauectse HOBOro metoza B npoecce
nepexoga K CINIM moxHO paccmaTtpmsaTb oTcyTcTBUE peryanposaHua LLU B cetax NGA. OTo CBA3aHO C TeM,
yto perynuposaHue LLU B npouecce nepexosa byaer Topmosutb dopmupoBaHue 3ddeKTUBHOCTU
pacnpegeneHua U 4YeCcTHOW KOHKypeHumu. KomnaHuu, passepTbiBatowme cetv NGA, He [OJIKHbI
noasepratbca Bo3genctaumio LLU go Tex nop, noka He 6yayT noraleHbl HEBO3BPATHbIE M3AEPXKKK, @ Ha
pblHKe ycnyr He ByaeT copmmnpoBaHa KOHKYpeHTHas cpesa. MpoaonKutenbHOCTb BO3BpaTa UHBECTULMIA
33aBUCUT OT BM3HEC-MoZes I KOMMAHWUK, CTPYKTYPbl PbiHKA M 61arococtosaHmna obliectsa, HO B LE/OM
MOHATHO, YTO 3TO 3alMeT No KpaihHel mepe 4 unm 5 net. Ob6asatenbctso no LLU B ceTax NGA moxeT
NPUBECTU K BO3HMKHOBEHWUIO Ha PbiHKE Npobnembl 6e36uneTHUKa. Bonpoc 6e3buneTHMKa He O0NXKeH
YUYUTbIBATLCA TONIbKO MPU BO3BpaTe MHBECTULIMIA, @ TaKXKe B KOHTEKCTe YeCTHOCTU WM Pasnnyuii B ycayrax
Pa3MYHbIX NOCTABLLMKOB, y4acTByoLWmxX B nepexose K CIMM.

Mocne Toro Kak byaeT chopmMmMpoBaHa KOHKYPEHTHas PbIHOYHAA CTPYKTypa M ByaeT 3aBeplueH 3Tan
nepexofa, MOABATCA APYrMe YCTPOMCTBA, He WMelolmMe OTHoweHua K LLU w nossonsiowme
BOCMO/1b30BaTbCA NPEUMYLLECTBAMM UCNOIb30BaHMA BOJIOKOHHO-ONTUYECKOro Kabena, Takne Kak 4ocTyn
yepes BMTOBbIN MOTOK, KOMMYTATOPbI M BUPTyaNbHOE pa3BsA3biBaHME. [TOMMMO 3TOTO HEOBXOAMMO TaKKe
PeLmnTb, KaKON PbIHOK NpeAnoYTUTE/IbHEE B KayeCTBe KOHKYPEHTHOTO — PO3HWYHbIA PbIHOK YCAYyr UK
ONTOBbLIA PbIHOK AocTyna. OaHako obecneyeHne CcO6GCTBEHHOM TPaH3MTHOM nepegauv  gaa
KOHKYPEHTOCMOCOBHbIX OMNEepaTOpOB MOXET NpPeAcTaBAATb TPYAHOCTM OO0 Tex Mop, Noka He byaer
AOCTYNHO COBMECTHOE UCMOb30BaHMe KabesbHbIX TYHHeNeMn.

CyLLecTBYeT TaKXke Lenbli pag TPYAHOCTEN, CBA3AHHbLIX C Pa3BepTbiBaHMEM HOBbIX BOJIOKOHHbIX JIMHWUN.
3HauuTesibHble cpeacTBa NOTPeOylOTCA Ha  AONTOCPOYHbIE  UHMKEHEPHO-CTPOUTENbHbIE  PaboThl,
BK/ItOYAtOLLME OOHOBIEHWE MACCUBHOM ceTeBOM MHOPACTPYKTYPbl B MECTAX 0OLLECTBEHHOTO NOJ/Ib30BaHMS,
TaKMe KaK pbiTbe TpaHWeW W NpoKNagKa TyHHeNel, a TakKe noAKknovyeHue aboHEeHTCKMX Kabenel B
yacTHoWM cdepe, Hanpumep NPOKNaLKa Kabenel B }KUblx 34aHUAX U NomelleHusax. K aTomy gobasnstoTcs
3HauuUTe/IbHble TPYAHOCTM, CBA3aHHblE C BeAEHMEM MeperoBOpPOB, YTO OKA3blBAETCA He mnog, cuiy
WHAMBUAYANbHBIM MOCTaBLWMKam ycayr. Mo yKasaHHbIM MPUYMHAM PEerynaTopHble OpraHbl B KayecTse
OZHOTO W3 peLIeHN NPOBOAAT U3yYeHME COBMECTHOIO MCMO/1b30BaHMA NAaCCUBHOM MHPPACTPYKTYPbI.

Ewe oaHa npobnema, BO3HMKWAA B cBA3M c FTTX, KacaeTca AUKBMAALMU AENCTBYIOWMM ONepaTopom
rMaBHbIX KOMMYTALMOHHbIX LWKUTOB (KpoccoB) — B 3TOM caydae "crapaa" cxema LLU ana meaHbixX AUHUA
OKa3blBaeTCA yCTapeBlIeW, MO KpalHelk mepe Npu KX NOJHOM pPa3BA3bIBAHUM U MPU BO3MOXKHOCTU
COBMECTHOIO UCMO/b30BAHMA JIMHUIA, MOCKOJIbKY B PaMKax TPAAULMOHHBIX cueHapues LLU pa3ssa3biBaHue
npoucxoamuT Ha ypoBHe Kpocca MDF. Tam, rae TOUKM MeKceTeBbIX CoeAnHeHU ByayT MMKBUANPOBAHDI,
KOHKYpUPYIOLWLMM onepaTtopam ByaeT BaxKHO U TO, YTOObl OHWM He HeCAn AONONHUTENbHbIX PAaCcXo40B Npu
nepexoge K CMNM M 4yTobbl O6bIAM B COCTOSHUM NPOAO/IKUTL MNPEAOCTaB/EHME CBOWMX YCAYr, He
CTO/IKHYBWWUCb C npobnemon "HenogbeMHbIx" WHBECTUUMH. Tak, Hanpumep, AeNCTBYHOLLNIA
HuaepnaHackuii onepatop KPN 0613;1314112, yTo nNpu nepexoae K CIMIMN oH AMKBMAUpPYET BCE CBOM KPOCChI
MDF, 4yTobbl CBECTM CBOIO CETb K MEHbLUEMY KO/IMYECTBY Y3/10B KOMMYyTaUuu M mcnonb3oatb DSLAM
TO/IbKO B Y/AMYHbIX pacnpeaenutenbHbix wkadax. KPN paccumTbiBaeT, YTo Npofas 34aHWA, B KOTOPbIX
HaxoaunAucb ee Kpoccbl MDF, KomnaHus BbipyduMT 1 mMAapA. eBpo, KOTOpble 3aTeM MOXKHO byaer
Mcnonb3oBatb AnA GUHAHCMPOBaAHMA PasBUTUA cBoei TexHonormm FTTx. B Hactoswee spema KPN um
HUAEPNAHACKMIA HAUMOHANbHbLIA perynsTopHbii opraH OPTA BeayT obcyxgeHue nnaHos KPN no
NvKBMgaumm Kpoccos MDF, npuyem B 3TM niaHbl MOryT ObITb BK/OYEHbl YCNOBMA MNO3TAMHOrO
cBepTbiBaHMA gocTyna K MDF, a TakKe npegnoxeHune KPN npenoctasuTb "pa3BAsbiBaHME abOHEHTCKUX
BCNomoraTesnbHbiX MHU cBasn" (SLU) ana yauuHbIX pacnpenenntesibHbix WKadoB M "onToBbIN
wnpokononocHbl  goctyn” (WBA) Ha MECTHOM, PerMoHasbHOM MWW HAUWMOHANbHOM  YPOBHSAX
KOMMyTauun. Bo3moXKHO, MO mepe TOro Kak onepaTtopbl NPOLOKaT pPa3BepTbiBaTb CBOW CETU A0CTyNa

2 cwm http://erg.eu.int/doc/whatsnew/kpn _van den beukel erg 17 apr 07.pdf.
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CMNN, perynaTopHble opraHbl B APYrMX CTpaHax MOMenalT nocnefosBaTb Tem npoueccam B cdepe
peryaMpoBaHus, KOTopble MMelT MecTo B EBpone 1 B Apyrnx permoHax mmpa

Ha camom pene BaKHbIM 3Tanom A1 S3KOHOMWMKMW AOJ/IKHO CTaTb He pOpmMUpPOBaHME KOHKYPEHLMU Ha
pbIHKe MHPACTPYKTYpbI B npouecce nepexoaa K CIMN, a co3gaHMe KOHKYPEeHUMM Ha pbiHKe ycayr. Mpwu
TaKOM KOHKYPEHLMU Ha PbIHKE A0MKHO npoucxoautb bonee addekTMBHOE BHeapeHWe WHHOBaLMIA B
3KOHOMWKY. Takum obpasom, XOTA U }KenatenbHo, YTOoDObl PbIHOYHAA KOHKYpeHLUMA Bblna NocTpoeHa Ha
ocHose ycayr CIMM, Henb3A NOAHOCTbIO UCKNOUUTL GAKTOP PacnpoCTPaHEHUA BOJIOKOHHO-OMTUYECKUX
ceTelt B pamkax NGA. PacnpocTpaHeHMe BONOKOHHbIX CETel CyLLeCTBEHHO MOBAUAET HAa KOHKYPEHUUIO B
codepe ycnyr Ha ocHose CIMM.

3.3 OnpepeneHne pbIHKOB

BbiABneHMe M onpegeneHne COOTBETCTBYHOLUMX PbIHKOB MNpeacTaBaAaloT coboli OCHOBY ANA aHanu3a
nonoxeHua pnen B cdhepe KOHKYPeHUUW, HeobXxoAMmoro AaAa opraHusaumm NPOrHO3UPyemoro
peryanpoBaHMa BO MHOrMX CTpaHax, B 4YactHoctn B EC. lMocne nepexopa K CIIM paHHaa 3agada
3HAQUMTENIBHO YC/NIOMHUTCA M3-32 PA3MbIBAaHMA TPaHUL, MeXAYy TEeXHO/NorMAMM U ycayramu. 31O
YCNOXKHEHME MOXKET CTaTb UCTOYHMKOM PA3HOrNACcUil MexAay PerynaTopHbIMM OpraHaMu M yYacTHUKaMM
pbIHKa.

Mpumep passepTbiaHus CMNMN komnaHuelt Deutsche Telekom 1 ee pasHornacus ¢ peryasaTopHbIM OpraHoOM
no nosoay obA3aTenbCcTBA NPEAOCTaBUTb KOHKYPEHTaM AO0CTYN K CBOEMN CeTW — HarnafHbIN npumep Tex
HOBbIX Npobnem B 06/1acTM perynvpoBaHuA, KoTopble BneyeT 3a coboi nepexog K CMIM. Cospgasas
6naronpuatHyto cpeay ana CIM, cnegyeT o6paTtnuTb BHUMaHWe Ha ee TeXHWYeCKMe acnekTbl. B ocHoBe
pasHornacut mexgy Deutsche Telekom w© perynatopHbiM OpraHom J/IeKUT pasHoe TOJ/IKOBaHUe
KAQUeCTBEHHbIX Pa3/INunii Mexay AOCTYNOM MO BOJIOKOHHO-ONTUYECKMM Kabenam u goctynom no DSL.
Mo mHeHuto Deutsche Telekom, gononHuTenbHaa nosioca NpPonyckaHMA, NpeAoCcTaBAfAeMan BOIOKOHHO-
ONTMYECKMM Kabenem, KaueCcTBEHHO M3MeHAET 0b6C/yKMBaHUE, NO3BOJIAA, HANPUMEpP, OKA3biBaTb YCAYTU
TeNeBUAEHUA BbICOKON YETKOCTU, U 3TUM 0DYCNOBAEHbI OT/IMYMA 3TOTO PbIHKA OT pbiHKa DSL, Ha KoTopbii
KOMMaHWA MMEeT CerofHsa 3HauuTesibHoe BauAHWe. OAHAKO C TOUYKM 3pPEeHUs PEeryifaTOPHOro opraHa
OaHHbIA NPOEKT B OCHOBHOM SB/IAETCA MOZEPHM3aLMen npeaocTaBasemMblix KomnaHuen Deutsche
Telekom ycnyr DSL B cTpemMaeHUN yaepKaTb CBOUX HblHELWHMX aboHeHToB DSL.

Mocnepcteua NOg06HbIX pasHOracKii MoryT 6biTb BECbMa CEPbE3HbIMU, eCIM ONepaTopbl, 3aHMMatloWwue
CYLLLECTBEHHOE MNO/IOXKEHWE HAa PbIHKE, NPUrPO3AT 3aMOPO3UTb CBOM MHBecTMUMM. OZHAKO C y4yeTom
NOTeHLMaNbHOrO BO3BpaTa KanwuTa/NOB/AOMEHUI, €BPOMNencKkne perynatopHble OopraHbl, MO-BUAMMOMY,
yBEpPEHbI, YTO onepaTopbl byayT 1 Aasiee BKNaAbIBaTb CPeACTBa B MOAOOHbIE NMPOEKTHI.

3.4 KauectBo 06Ccny:xmnBaHus

YHuoUUmMpoBaHHoe TpaHcnopTupoBaHue ycayr CMM cTaBUT BOMPOCHI, CBA3aHHbIE C TeM, 4TO IP-TpaHcnopT
paboTaeT 6e3 yCTaHOB/MEHWA COeAMHEHUA, OCOBEHHO AN MHTEPAKTUBHbLIX FOJI0COBbIX WM
MYNbTUMEAMINHbBIX NOTOKOB B PEXKMME peasibHOro BPeMeHM, KOTOPbIe YyBCTBMUTE/IbHbI K NOTEpe NaKeTos,
3a4eprKKe UK gporKaHuio. OAHAKO y¥Ke CyLecTBYeT MHOMECTBO TEXHOI0rMI, 06ecneymBatoWwmx KayecTBo
obcnyxnsaHua (QoS) B IP-ceT. ITU TEXHONOMMU MOXHO OPUMEHTUPOBOYHO Pa3AeNUTb Ha TexHuUYeckue
noaxoA4bl, OCHOBaHHble NGO Ha M36bITOYHOCTM, KOTOPAA CBA3AHA C OTHOCUTENbHBIMKU NPUOPUTETAMMU,
NMB0O Ha NPSMOM CKBO3HOM pPe3epBMpPOBaHMM PECYpPCoB.

Cnefsyet OTMETUTb, YTO B OCHOBHOM B WMHTEPHETE MCMO/b3yeTca MoAeNb "Hauaydwero BO3MONKHOMO
KayectBa", He fJalowas rapaHTMit QoS. MHOrMe NPUNONKEHUA B UHTEPHETE WCMONb3YIOT MPOTOKOA
ynpasneHusa nepegadeit (TCP), orpaHuumsarowmii Tpaduk nosnb3oBaTesei B cayyae NeperpyeHHoCTU.
OfHako TCP He NMoaxoguT Ans NPUIONKEHWH, pPaboTaloWMX B PeKMME peasibHOro BPeMeHW, Hanpumep
MOTOKOBOIO BMAEO, FOJIOCOBON UAN MYNbTUMEAMIUHON CBA3M, KOTAA HEBO3MOMKHO OFPAHUUYUTL CKOPOCTb
nepeAayn MaKeTOB B C/aydyae MeperpykeHHoctv. B nociegHee Bpemsa nossasetcA Bce 6osblie
NPUAONKEHWI, TaKMX KaK ronocosana TenedoHWA WAM MNOTOKOBOE BUAEO, PaboTaloWMX B pexume
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peanbHOro BPEMEHW B CETAX He TONbKO (GUKCMPOBAHHOM, HO W MNOABUMKHOMN CBA3M, 3aHMMAalOLLEN
3HauMTeNbHYylO 4YacTb 6a3oBoro WHTepHeT-Tpaduka. CerogHs Ana 6as3oBoM ceTM € M3ObITOYHBIM
npeaocTaBNeHNeM YCayr, Kak M B C/llydae MHOXKECTBA WHTEPHET-maructpanen, ynpaBneHUMEe TaKuUm
TpaduKOM ABNSETCA C/IOKHOW 3agadyelt, BKA4Yas npobsiembl, Kacawowmecs [06POCOBECTHOrO
MCNO/Ib30BAHMUA CETEBbLIX PECYPCOB W B3PbIBHOIMO pocTa 06bema AaHHbIX.

CeTu nocnepyowmx NOKONEHUIM, OAHAKO, OT/INYAIOTCA OT MHTEPHETA, AAXKe eC/IM OHU UCMNOJIb3YIOT OAHU U
Te e TexHonormm IP-tpaHcnopta. CIMI oCHOBaHbl HA YETKMX rapPaHTUAX, NPEeAOCTaBIAEMbIX CETbIO
KOHEYHbIM MO/Ib30BATENAM ANA MNPUNOXKEHUN, HYXKOAIOWMXCA B XOPOLIEM KayecTBe, TaKUX Kak
IP-TeneBngeHne wn rapaHTMpoBaHHble ycayrn VolP. Takve NpunoXKeHua, KaK OXUAQeTCA, COCTaBAT
66nbLyto YacTb TpaduKka CIII.

OfHaKo CetTU Mnocneaylowmx NOKOJEHUN ABAAIOTCA YMNPABAAEMbIMU U 3aKPbITbiMU. Takum obpasom,
MHOrve 13 metofoB obecneyeHmsa GpyHKUMM QOS, cBsizaHHble ¢ AuddepeHLMPOBAHHBIMU MPUOPUTETAMMU U
pe3epBMpPOBaHMEM PeCypcoB, KOTOpble He MOAYYUIM LUIMPOKOTO NPUMEHEHUA B UHTEpHeTe W3-3a
MaclWTabupyeMocTn U CBA3AHHbIX C 3TUM PacxoAoB, MOTYT HalTU NMPUMEHEHME B CETAX NOC/AeAyHOLLNX
nokoneHun. Kpome Ttoro, B apxutektype CIIM pomeH TPaHCMOPTUPOBKU YNpaBAAeTCcA AOMEHOM
obCcnyKMBaHUA, KOTOpPbIM obecneunBaeT Haf/eXallee pacnpenesnieHne pecypcoB TPAHCMOPTHLIM
JOMEHOM Ha BeCb Nepuoj OKa3aHMA [AaHHOW ycnyru ceTblo. B uHTepHeTe Huuyero nogobHoro He
CyLLecTBYeT, MOCKONbKY "ynpaBneHue" B Hem ABAAETCA CKBO3HbIM M HE OrPaHUYEeHO pamKamm CeTu.

BarkHeliWel 1M NOKa He peLleHHOoM Npobaemolt ocTaeTca HeOHX04MMOCTb KOOPAUHALUMUM PA3/IMYHbIX CETEN
nocneayoLwWwmx NOKoNeHUn, 4tobbl Taknm obpasom obecneunTb CKBO3HOE KayecTBo 06cny»kmBaHua QoS.
LLnpoKo pacnpocTpaHeHHbIM 3abayKaeHnem apnseTtca yreepxaeHue, byato 8 KTCOM ckBo3Hasa GyHKLMA
QoS obecneumBaeTca 3a cyeT pe3epBnpoBaHuA KaHana TDM co ckopocTtbio 64 K6UT/c BO Bcex ceTax Ha
NYyTU NPOXOXAEHMA CUTHANA. XOTA 3TO U BEPHO, HO CKBO3HAaA ¢pyHKUma QoS B KTCOI onpegensetca TakkKe
HaZ/eXKallen CKBO3HOMW Mepefayvei CUrHaloOB MO cucteme curHaausaumm MC3I Ne 7 (SS7). 3T1oT ke
MPUHLUWMN CKBO3HOM CUTHaAU3aLMM MOXKeT ObiTb NpUMeHMM W K obbiM APYrMM HOCUTENAM Npu
TPAHCMOPTUPOBKE MNAKETOB, BO3MOXHOCTb 4Yero Obl1a NPOAEMOHCTPUPOBaAHA B npuHATOM MCI
cneundunKaummn NPoToKoMa YNpaBAeHUA BbI3OBOM, HE3aBMCMMOro OT HocuTena (BICC), npeacTasnstowero
coboit apanTauuto SS7.

Mo onpeneneHnto M B COOTBETCTBMM C MPOEKTOM apxuTekTypa |IMS ucnonb3yeT Ans CUrHaaM3aumu o
Bbi30Be (ceaHca cBA3M) npotokon SIP. SIP npeactaBnseTr coboi, B CYWHOCTM, CKBO3HOM MPOTOKON
NHTepHeT, oaHako rpynnbl 3GPP u TISPAN ETSI paclwumpunan ero Takmm obpasom, YTobbl ero MOXKHO 6bi10
NPUMEHATb oA GYHKUMIA ynpaBieHUa CeTbio NP Bbi30BaxX pevyeBor U myabTumeamnHon ceasm B CIIM.
3TO NPOMCXOAUT QAHANOTUYHO OCYLECTBAEHUIO QYHKUMI ynpaBaeHWs BbI30BaMM M yCIyramun B
TPAAULMOHHOW apXMUTEKTYpPE MHTENNEeKTyaNbHbIX ceTer Ha 6ase SS7. MCD paspabaTbiBaeT MPOTOKO/bI
curHanmsaumm CINMN ana pesepBUPOBaHMA PECYPCOB HA OCHOBE KaKAoro Bbl30Ba OTAE/IbHO, KOTOpble
6yayT NPUMEHATbLCA B CETAX, M B MEpPBYH ouyepeab B TOYKAX MEXKCETeBblX coeguMHeHMW. ITa paboTa
BeJeTca B TeCHoOm coTpyaHudectse c¢ rpynnamu 3GPP u TISPAN ETSI. MC3 yxe nopgrotoBua psag,
pekomeHzauMii 0 npoToKosax curHanusaumm CIMIM ana pesepBUMpPOBaHMA PecypcoB, a AaJ/ibHenLwen
pa3paboTkoii 3aHMmaeTcs MK11 MC3-T.

KoHeuyHo, perynaTtopHble opraHbl He 06A3aHbl BHMKaTb B TeXHUYeCKMe geTann obecneyeHus QoS s CIIM.
OAHaKo B Lenax NOAAEPHKKN OCHOBHbBIX YC/YT, TAKUX KaK MHTEPAKTUBHAA ro/ioCoBasA CBA3b, PerynaTopHbIe
opraHbl morau 6bl BHECTU CBOW BKNaA, B onpeaeneHne oCHOBHbIX TpeboBaHMi, NpeabABAAEeMbIX K TOUKaM
MeXCeTeBbIX COEAMHEHUN, TaK e KaK CerofHsA 3T0 NPOUCX0AUT NPU COefUHEHUAX TeNedOHHbIX CeTeN.

3.5 MexKceTteBble coegUHEHUA

MoTpebHOCTb B COEAMHEHUAX MEeXAY CEeTAMW 3/1eKTPOCBA3M onpenenfeTcd B OCHOBHOM HacCyLLHOM
HeobXxoaMMOCTbIO 3aBeplueHMa ycayrn. B atom oTHoweHun CIIMN He ABNAIOTCA WCKAOYEHUEM; B
OeNCTBUTENIbHOCTU OHW MpeanosaraloT Adaxe 60/bline TpPeboBaHUA K MeXCeTeBbIM COeAUHEHUAM,
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HeXenu cylecTesyrowme TenedoHHble CeTU, U MPUUYUHOMN 3ITOrO ABNSETCA MOBCEMECTHbIM [0CTYN K
npepoctasaaembim no CMM ycayram.

Nomnmo TPaANUNOHHbIX TpE6OBaHMVI K MeXceTeBbiIM CoeaAUMHEHUAM [ON1A 3aBepleHUna ycnyrn mexay
pasnnyYHbiMmn ceTamun nocnaenyrouinx I'IOKOI]EHVIVI, a TaKXe mexagy cetamun nocnegyroumnx NOKONEHUIN U
APYyrmmmn cetamm ros0CoBOM CBA3M HEO6XO,EI,MMO obecneunTtb a6OHEHTy BO3MOXHOCTb:

o nogKknoyatbcs M3 nobon gpyro cetM M NoAyyYaTb M3 CBOEM [AOMallHel CeTM nepeyeHb
OKa3blBaeMbIX €0 YC/yr, 4Tobbl MOAYYNTb COOTBETCTBYIOLLEE OOCAYKMBAHUE, YTO aHa/I0MM4YyHO
KOHUEMNUMM POYMMHIA B CETAX MOABWMKHOM CBA3W, OAHAKO MPUMEHMTE/IbHO KO BCEM BMAAM
LLUMPOKOMOJIOCHOrO NAaKeTHOro A0CTyNa;

. nosy4yatb AOCTYN K yCayram, OKa3blBaeMblM €ro CeTbio, BMECTO YCAyr, NpeasiaraembiX B roCcTeBoM
CEeTM, KaK I3TO VY)Ke TMpOoMCXOAUT B CeTAX MOABUMKHOW cBA3M OGnarogapa UHTepdelicy
nHTennektTyanbHon cetn (IN) CneumanusMpoBaHHOIO MPWUIOXKEHUA AN YCOBEPLIEHCTBOBAHHOM
NOTUKM ceTer noasuxHoi ceAsmM (CAMEL), KoTopblit No3BO/MAET Haxo4AWMMCA B POYMWHre
aboHeHTam nosyyaTtb, Hanpumep, MHPOPMALMOHHbIE COOBLLEHUA B CETH, a TaKXKe [OoCTyn K
AOMNOIHUTE/NIbHBIM YCyram Ha CBOEM POAHOM A3bIKE; a TaKKe

. nosiy4aTb AOCTYN K AOMOJIHUTE/IbHbIM YC/yraM, OKa3blBaeMblM MNOCTABLLMKAMU YCAYTr TpeTbel
CTOPOHbI, — MPUHLMN, KOTOPbI/A B HACTOALLLEE BPEMA NPUMEHAETCA K HEKOTOPbIM YC/lyraM KOHTEHTa
B CeTAX noKoneHuh 2.5G m 3G, Hanpumep, B BUAE AOCTyNa K anbTepPHATMBHbIM NoOpTasam
npoToKo/sa becnpoBoaHbIx NpunoxeHnit (WAP) namn ycnyram I-mode.

Ona dopmynmpoBaHua TpeboBaHUA K MENKCETEBbIM COeaMHeHMAM B pamkax CMM Heobxogumo [aTb
obuwee onpegeneHne MNOHATUIO "MynbTUMeAWWHbIA BbI30B". TaKoe onpegeneHMe MOXKET Cbirpatb
pellatouyto posib Npu Bbibope Mbo pexmma "nnatuT BbisbiBatowas ctopoHa" (CPP), nmbo npuHumna bill
& keep (B3aumHoe 6ecnnaTHoe npegocTaBaeHune ycayr). YTo KacaeTca mesKceTeBbiX COeANHEHUI B cpeae
CMNMN Ha ocHoBe NpoToKona IP, Ba*KHO BHECTU SICHOCTb B TO OWMOBOYHOE CyKAEHME, KOTOPOe CBA3bIBAET
pexum CPP c TpaHCMOPTMPOBKOW Ha OCHOBE KOMMYTaUMW KaHanoB. Pexxum CPP B 6osiblwel cTeneHu
KacaeTcs corfialleHua O 3aBepLieHUn yCayru NPUMEHUTENbHO K TOMY MAUM MHOMY KOHKPETHOMY BbI30BY
MexXay ABYMS LOMEHaMM CETU, HEXKEAN PeasibHOro pe3epBUMPOBAHMA PECYPCOB AJ1A 3TOr0 KOHKPETHOro
Bbi30Ba. TOT (akT, 4YTO NpM TPAAWLMOHHOW T0/I0COBOM TenepoHUM MNpu 3TOM nNpeanosaraercs
pe3epBUpOBaHME BbIAENEHHOrO KaHasa, ABNSETCA BCEro /iMWb TEXHUYECKOM [eTasbio, KoTopas byaer
npeTteprneBaTb U3MEHEHMA MO Mepe nepexofa CeTel Ha MaKeTHyl TpaHcnopTMpoBKy. B ycnosuax CMN
noaobHas rapaHTMsA 3aBeplieHUs ycayrm 6yaeT MMeTb CMbICA MPUMEHUTENbHO K MHAMBUAYANbHbIM
MY/IbTUMEAMAHBIM Bbl30BaM TOJIbKO B TOM C/lyd4ae, €C/IM CyLWecTBYeT WAW CYMTaeTca HeobXxoaumbiM
B3aMMogencTBue B cdepe CUTrHanM3auMmM MeXKay COOTBETCTBYHOLLMMM O6bEKTaMU YNpaB/ieHUs Ha
rPaHULAX CeTeBbIX JOMEHOB. YTOObI TaKaA CUTHaAU3aLMA CyLWEecTBOBala, HEObX0AMMO Hannuune obuiero
onpeaeneHuna TpeboBaHUI K NOAOBGHLIM MYNbTUMEAWNHLIM BbI30BaM aHa/IOTMYHOTO TOMY, YTO YiKe
CYLLLECTBYET B OTHOLUEHWMW F0/I0COBbIX BbI3OBOB.

Becbma BepoATHO, uTo B ycnosusax CMM npobiema poymuHra oKaxketca ele 6o0see CAOXKHON.
B HacToAllee BpemMsa B OTPac/iv MOABUMHOW CBA3WU AENCTBYIOT COrMalleHns O B3aMMHOM POYMMUHre, He
Tpebylowme BMeLATebCTBA CO CTOPOHbI PEryNATOPHbIX OPraHoB. ITW OpraHbl y4acTBOBa/AM TO/bKO B
pelleHMn BOMpPOCOB TapuduKaumm poymuHra. B otHoweHummn CMMN perynatopHbim opraHam Heo6xogmMmo
byaeT npoaymaTb BONPOC O TOM, €CTb /1IN HEOBXOAMMOCTb CAaHKLMOHMPOBATb NPeAOoCTaB/leHNE POYMUHTA?
Hanpumep, AonxKeH v onepaTop nogasuskHoro aoctyna 8 CIMIM 8 o6A3aTenbHOM NopsaKe NpegocTaBaATb
K/IMEHTaM KaKoro-nmMbo ornepartopa BOJMIOKOHHOW ceTn gocTyna B CMM BO3MOMHOCTb POYMUHra B CBOEM
ceTu gocTyna, u HaobopoT?

OcTpo cTouT U npobnema [OCTyNa K ycayram TpeTbel CTOPOHbl. B mpowsaom onepaTtopbl MOABWUMKHOW
CBA3W MbITAa/IMCb 3aKPEnUTb CBOMX aboHeHTOB 3a cobcTBEHHOW naaTtpopmMon npegocTaBneHusa ycayr. K
CYaCTblo, OT 3TOW MNPaKTUKM Y¥Ke OTKasasncb, gaxe GaKTUYEeCKM TPeTbM CTOPOHbI OKasblBaloT
6O/IbLUIMHCTBO YCAYr Yepes onepaTopckue nopTasnbl. AHANOTMYHbIM 06Pa3OM PEryasaTOPHbIM OpraHam
HeobxoamMmo byaeT TWaTenbHO OTC/AEXMBaTb AOCTYN TPETbUX CTOPOH K ycayram B cpege CIM. XoTta Ha
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b6ymare apxutektypa IMS u CMNMN nytem ncnonbsosaHuaA CMIM-OSE u CMNMN-SIDE 3akpennaeT gocTyn TpeTbei
CTOPOHbI K NNaTGopMam NOCTaBLLMKOB YCAYT, HA NMPAKTUKE BbINOMHWUTL 3TO TpeboBaHMe byaeT A0CTaTOYHO
CNOXHO W, BO3MOXHO, 3TO CO34aCT NPeAnoCblIKN ANA HEKOHKYPEHTHOro NoBegeHus, 3aByaaMpoBaHHOro
TEXHUYECKMMU apryMeHTamMu.

3.5.1 Apxumekmypa mexccemesbix coeduHeHuli

MHorve 13 co3gaHHbIX 3a NocaedHWe rofbl ceTel cogepaT 6onblyto YacTb anemeHToB CMM. BHayane
MMeN MeCTO MeAJIeHHbI MPouecc B NAaHe MNPUMEHEHMA MepefoBblX MOAXOA0B K OpraHusaumu
MEKCETEBbIX COEAUHEHUN, AaXKe ec/In TeXHoIorma bblna paspaboTaHa uam ee paspaboTKa 6bina 61M3Ka K
3aBeplueHunto. bnarogapa speKTUBHOCTM U TMBKOCTM IP-TexHONorMn 60NbLIMHCTBO CO34aBaeMbIX HOBbIX
ceTtei 6asmpytoTcs Ha IP.

MexonepaTtopckue cueHapum B cpege CIIM noKasaHbl Ha PucyHke 3-1.

MeskceTeBoe coegMHEHMEe Ha PaBHOM OocHoBe TpaguuMoHHbIXx KTCOMM 1 ceTelt NogBu»KHOM CBA3K Ha Hase
npoTtoKona nonb3osartens LLCUC (ISUP) MoKeT ocyLecTBAATbLCA Yepe3 Meaualu/iio3 Ana npeobpasoBaHua
IP 8 TDM nan TDM B IP 1 yepes w3 curHannsaumm ana TpaHcnopTmposku SS7 nosepx IP.

PucyHok 3-1: ApXuTeKTypa MeXKceTeBbIX coeguHeHUn MmeXKonepaTopcKoii cpepbl
B cueHapuum CIM

MecTHbliT oneparop
cen TDM

Menuanuios

Meanannmnos Cemu TDM

MecTHblii oneparop MUY
P

IMorpanuuHbIii
KOHT POJITIEP CEAHCOB|

Omneparops1 CIIIT

Ceru IPMPLS
NLD —oneparop ~ BIGENEM /o :
—— TDM A LIITIOB
[ ITorpanuyHEIi ceaHe HiA Cetu CITIT
NLD —oneparop Jlunus TTorpaHudHbIi
cetu CIIIT S KOHTPOJLIEP CeaHco|
Crpana A CrpanaB

MpumeyaHue: LEA — lpasooxpaHumenbHebili opaaH
ASP — [locmaswuku ycaye npunoxceHuli
IE — KoOMMYyHan16HaA cmaHyua 014 mexccoeouHeHul

Kak nokasaHo Ha PucyHke 3-1, cetn CIM coeguHeHbl mexay coboi MorpaHMYHbIMU KOHTpOAIepamMm
ceaHcoB (SBC), KoTopble pPacnosioXKeHbl Ha agMWHWUCTPATMBHOW TrpaHuue CceTun AAA peanusaunu
COOTBETCTBYHOLLEN MOAUTUKM BO BPEMA MY/IbTUMEOMMHbIX ceaHcoB. [MO/NIUTMKA ceaHca MOXeT ObiTb
onpeaeneHa B obsiactu obecneyeHns 6e30MacHOCTM, COrnalleHuin 06 ypoBHe 0BCNYKMBAHUA, PecypcoB
ceTeBbIX YCTPOMCTB, NPONYCKHOM CNOCOBHOCTM CETU, MEXKCETEBOrO B3aMMOAENCTBMA U GYHKLMOHANBbHOM
COBMECTMMOCTHM NPOTOKO/I0B MEXKAY CETAMMU.

KoHTponnepbl SBC MOryT BbINOAHATL LeAbli pag GYyHKUMIA, TaKUX KaK:

. ceTeBas 6€30MacHOCTb;

. DOS-aTaku (Tvna "oTKas B 06CyKMBaHUK"), @ TaKKe KOHTPOJIb NEPETPY3KY;
. TPaHCNALMA CeTEBbIX apPecoB U 06xon bpaHamayapa;

. 3aKOHHbIN NepexBsar;

43




B26/2: Mepexod om cyuwecmeayroujux cemeli K cemam nocaedyouux noKoneHuli 018 pa3susarouuxca
CMPAaH: mexHuU4ecKue, pe2ysaamopHble U Noaumu4yeckue acnekmel

. ynpasneHue Kayectsom obcaykusaHua (QoS);
. nepesaya NPOTOKO/IOB;
. y4yeT BbI30BOB.

Meanawno3s (MGW), noKasaHHbIi Ha PucyHke 3-1, ynpaBndeTca NpoOrpammHbiM KOMMYTAaTOpPOM,
ycTtaHaBamBaembim B ceTax CIMIM onepatopamu ceteit KTCOM u noasukHou cesasun. LWnao3 curHannsauum
(SGW) moskeT 6bITb MHTErPMpPOBAH B MeauMaluios, 1Mbo npeacTaBnATb OTAE/1bHOE YCTPOMCTBO.

3.5.2 UHmepdgeiicol

3.5.2.1 ®usnueckme nHtepdeiicol

MorpaHWYHbIN KOHTpoanep ceaHcoB (SBC) npepoctasnsetr uHTepdeic(vl) IP gna apyrux ceten CHM.
dusnyeckne nHTepdeicobl COCTOAT U3:

. nHTepoeiicos Gigabit Ethernet;
o nHtepderica(nHtrepdeiicos) 10/100 Base-T Fast Ethernet.

KoHTponnep SBC obecneunBaeTr pes3epBHbIMM MOACUCTEMAMM  CUTHANM3aAUMM U yrnpaB/ieHuA
MeAMafaHHbIMUK, Kax4aA M3 KOTOPbIX BK/OYaeT pe3epBHble ceTeBble nHTepdencol. MNopcucremsl SBC
OCYLLECTBAAKT CBA3b APYT C ApYrom yepes ntoboi n3 goctynHoix IP-uHtepdeicos.

3.5.2.2 UHTepdeicbl curHanusauum

MNpegnonaraeTca, 4YTO CETEBOM MOAENbIO, O] KOTOPOW onpegeneHbl MHTepdencbl CUrHanusaumm,
ABNAIOTCA CeTU nocneayowmx nokoneHui (CMM) nonHocTblo Ha 6ase IP, rae B KayecTBe KOHTPOJIbHOM
TOYKM CETU MOMKET BbICTyNaTh:

. NPOrpaMMHbIN KOMMYTATOP; UK
. ueHTpanbHasa ceTb IMS (MynbTUMegmiiHble ycnyrm Ha 6ase IP).

Bonpocbl cTaHaapTU3auMmM CUCTEM CUTHAAM3aLMM B OCHOBHOM HAXoAATCA B BeAeHuu cektopa MCI-T
n, cnepgoBaTenbHO, He nonagatoT B chepy AencTBMA HactoAwero Bonpoca. OgHako perynatopHble
aCMeKTbl, CBA3aHHble C NPUHATUEM OMNpeaesieHHbIX TUNOB MHTepdelcoB, MMelT 60/blIoe 3HAYeHMeE.
B 1o Bpema Kak MC3I-T 3aHMMaeTcs CTaHgapTu3aunen NPoTOKONOB M CUrHaAM3auuu, B 3Tom Bonpoce
cnepyeT BbISICHWUTb, AO0J/IKHbI N PeryasTopHble OpraHbl NpeanucbiBaTb KaKoM-IMB0 yCTaHOBAEHHbIM
CTaH4apT Aana obecneyeHua YHKUMOHANBHOW COBMECTMMOCTM WAW OCTaBUTb TaKoe pelleHue 33
onepaTopamu, UTO MOXKET NPUBECTU K HeAOCTAaTKY PYHKLMOHANbHON COBMECTUMOCTH.

13-a Uccneposatenbckaa komucema MCI-T yrxKe Hanpasuia ase PekomeHaaunm B OTBET HA 3aAB/lEHME O
B3aMmoaencTsmnm no atomy Bonpocy. B PekomeHgauusax MCI-T Y.2701 u Y.2201 npuseaeHbl TpeboBaHuMA
no 6e3onacHocTM panas uHTepodelicoB M TpeboBaHMA BbLICOKOTO YPOBHA AAA YCAYT U MPONYCKHOWM
CNocobHOCTM ceTell noc/ieaylowmx MoKoAeHWh. MoMUMO 3TUX PEKOMEHAAUMW CyLLecTBYeT cepus
pekomeHaauni, nocsaleHHbix CMI.

Kpome Toro, MC3-T ytBepann PekomeHgaumio Q.3401 no Bonpocam curHanmsaumm — Habop napamertpos
curHanusaumm B CIMM, KOTOPOR, BO3MOXKHO, 3aXOTAT NO/1b30BATLCA PEryAATOPHbIE OPraHbI.

3.5.3 Touku mexccemeabix coeOuHeHul

Bo Bpems nepexogHoOro 3tana Ha OCHOBHOMO onepaTopa MOMKeT OblTb BO3/I0XKEHO 00653aTesNbCTBO
COXpPaHATb TPAAMUMOHHbIE BO3MOXHOCTU MeXKceTeBbiX coeguHeHuit KTCOM. Mpu ponyweHun, 4yto
KOHKYPEHTbl MOTYT CBA3aTbCA C KOHEYHbIMW MoNb30oBaTenAMM Ha 6ase CIMIM ocHoBHOro onepatopa
NoCpeaAcTBOM TPAAMUMOHHBIX MEXKCOeAMHEHUN, HeobXoaMMOCTb B peryiatopHom obsasaTenbcrse
obecneunBaTb HOBblE BO3MOXKHOCTU MexKCcoegMHeHM Ha 6ase CIMIM MoXKeT He BO3HUKHYTb. OCHOBHOM
onepaTop NpeaoCcTaBUT MeXceTeBoe coeguHeHue Ha base IP B KaKOM-TO MOMEHT nepexoAHOro sTana.
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Koraa nepexogHblii 3Tan npubankaeTca K 3aBepLlUeHuIo, ONepaTop MOXKET aHHY/IMPOBaTb TPAAULUOHHOE
MeXceTeBOe coefMHeHue. B TON cTeneHn, B KOTOPOM TaKoW OnepaTop COXPaHAET BAACTb HAA PbIHKOM, Ha
Hero Moyt co BCell onpeneNeHHOCTbIO AO0/KHO ObiTb BO3NOXEHO perynatopHoe 06A3aTenbcTBO Mo
obecneyeHunto mexcoeaguHenuit ¢ CMM no ueHam, OCHOBbLIBAIOWMMCA Ha 3aTpaTax. B mupe MHTepHeTa
nogasnsiowee 60MbWINMHCTBO MEXKCOEAUHEHUI OCYLLECTBAAETCA B BUAE UAN OL4HOPAHTOBOM CBA3W, UK
TpaH3uTa. B cnyyae CIIM y4yacTHMKKM pPbiHKa MOryT BblIOpaTb O4HOPAHIOBYH CBA3b, TPAH3WUT WM KaKylo-
6o uHyto GopmMy meKceTeBbIX coeamHeHu. PakTUUecKn ofHOpaHroBas cBA3b obecneynBaeT obmeH
TPadUKOM TO/NbKO MEXAY OCHOBHbIMU K/AMEHTAMU W KAMEHTaMW aHaNOlMMYHOrO paHra, HO He
npeaycMaTpuBaeT AOCTYN K TPeTbMM CTOpPOHam. HanpoTwe, B TUMNOBOM C/ly4ae TPaH3UTHOM CBA3M
TPaH3UTHbIA KAWMEHT MOXET WCMONb30BaTb CeTb TPAH3MTHOrO MOCTaBLIMKA ANA A0CTYyNa K MyHKTam
HasHayeHUs B N0bOOM TOuYKe WHTepHeTa. ManoBepoATHO, YTO OCHOBHOW MOCTaBLWMK ycayr o6yaer
3aMHTEepecoBaH NpeasaraTb O4HOPAHIOBbIE CTPYKTYPbl KOHKYPUPYIOWMM C HUM MEeNKMM onepaTtopam. OH
MOXET NPea/iIoKUTb OAHOPAHIOBbIE CTPYKTYPbI INLIb HECKO/IbKMM MECTHbIM KPYMHENLLUMM KOHKYpPEHTaM.
Ha sTom 3Tane HebonbluMe MEeCTHble KOHKYPEHTbl MMEKT OrpaHWYeHHbI BbIOOpP BapuaHTOB — WK
nnatutb 3a mexcoeauHeHua KTCOI, mau npuobpectn ycayry TpaH3uMTa Yy OOHOIO M3 OCHOBHbIX
onepatopoB. MHoOXecTBO npobnem CTOUT Ha NyTU peanusaumm  HaLeKHOW UHPPaACTPYKTYpbI
mexcoeamHeHun ansa CMM Ha 6ase IP u opraHusaumu sdpdekTnBHON paboTbl 3TOM MHPPACTPYKTYPDI.
Hemanbix ycunuin tpebyeT 3aknoyeHMe U nojaepraHwe [AOroBOPEHHOCTEM MO MeXCOoeUHEeHUAM C
APpYrov KomnaHuenl. B 3aBMCMMOCTM OT OBCTOATENBCTB MHOTAA MOTYT MOTPeboBaTbCA TEXHWYECKUE
MeponpuATMA. YTo 4YacTo ynmycKaeTcAa U3 BUMAY — 3TO pacxodbl Ha aAMMHUCTPATUBHYIO U AOrOBOPHYIO
[eATeNbHOCTb NO CO34aHUI0 MEXaHU3MOB MeXCoeAMHeHUM Ha 6ase IP. MoeT 6biTb M3y4YeH OAUH U3
BApPWaAHTOB, KOTOPbIN NpeayCcMaTpuBaeT CO34aHME KOMMYTALMOHHOW CTAHUMU A8 MEXCOeAMHEHUN Ha
ocHose IP, yepes KOTOPYI MO YMONYAHMIO MOXET OCYLLecTBAATL TPaH3uT IP-Tpadumka Bcex onepaTopos,
NpW OTCYTCTBUMN MeXKAY OrnepaTopamm JOroBOPEHHOCTM NO OA4HOPAHTOBOM CBA3MN.

3.5.3.1 KommyTaumoHHas cTaHumuA ana mexcoeguHeHui (IE)

OcHoBHOM NpUHUMUN PaboTbl KOMMYTALMOHHOW CTaHLUKN ANA MEKCOeANHEHUI COCTOUT B TOM, 4TObbI AaTb
BO3MOXHOCTb Pa3/IM4HbIM OMepaTtopam MPUCOeaMHATBCA K obweil Toyke, 4TOObl 3dPEKTUBHO
0bMeHMBaTbCA B3aMMHbIM TpadrKom. KOMMYTaLMOHHbIE CTaHLMU UHTEPHETA MOTYT ABAATHCA OAHUM U3
BAapMaHTOB, KOTOPbI, BO3MOXKHO, MOXENAT PacCMOTPETb PEryiATOPHbIE OpraHbl B KauyecTBe MoAenMu,
noaxoAsilen ana mexcoegmHenumin c CMmn.

PO/Ib KOMMYTaLMOHHbIX CTAaHLUMI ANA MeXKCoeaUHEHMNA

o BbIiCTaB/ieHME CYETOB MEXKAY OoMnepaTopamm

B HacTosLLEe Bpems BbICTaB/NIEHWE CYETOB MEXKAY ONEepaTopamm ABAAETCA OCHOBHbIM CMOPHbIM BONPOCOM
MEKAY PasNNYHbIMKU NOCTaBLLMKAMM YCAYT, U, BUAUMMO, OH ByaeT ycyrybnatbca, ecnmn He 6yayT BBeAEHbI
KoppeKTupylowme mepbl. ObecneunTb pelleHMe 3TOM BaXKHOW 334auM  MOMKET WCMNoJib30BaHue
KOMMYTaLMOHHOM CTaHLUMU AN MEKCOEAMHEHUIN TaKKe B KaUecTBe PAacYeTHOro LLeHTPa Mo BbICTaBAEHUIO
CYETOB MeXAy onepaTopamu. HauncneHune naatbl Mexay onepaTtopamm MOXKeT 3aBUCETb OT: a) KaTeropum
06CNyKMBaHWA; b) KOHTEHTA; U C) ceTeBbIX 3/1€MEHTOB, WCMOAb3yeMbIX NPU Nepedade TpaduKa Ha
KOMMYTALMOHHYIO CTaHLMIO 418 MEKCOEANHEHUA.

. YCnyrv HTeNNeKTyanbHOW CeTH

Ycnyru MHTeNNeKTyanbHOW CeTU B CLEHAPUU C y4acTUeM MHOIMX OnepaTopoB M MHOIUX YCAyr moraun 6ol
NpeaocTaBNATbCA C MNOMOLLbIO 06beAMHEHMA KOMMYTALMOHHOW CTaHUMM AONA  MexcoeauHeHui/
pac4yeTHOro LLeHTPa NO BbICTaBNIEHUIO CHETOB MEXAY ONepaTopamu.
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L4 nepE‘HOCMMOCTb HOMepOoB

Kpome TOro, Ana cueHapua C y4aCTUEM MHOIMX OMepaTopOB M MHOTMMX YCAYr MOMHO 6bl10 6bl
paccmMoTpeTb BOMPOC O MEPEHOCMMOCTM HOMEPOB C MOMOLLbIO LEeHTPanuM3oBaHHOM 6asbl AaHHbIX
KOMMYTaLMOHHOM CTaHUMKW ONA MEeXKCoeAUHEHUN/UeHTPa K/AMPUHIOBLIX PacYeToB MO BbICTaBAEHUIO
CYETOB MeXAay onepaTopamu.

° YnpouieHue

Mcnonb3oBaHWe KOMMYTALMOHHOW CTaHUMU AN MEKCOeAUHEHUW/UEHTPa KAMPUHIOBbLIX PacYeToB Mo
BbICTAaB/IEHUIO CYETOB MENKAY oOnepatopamm MOrA0 6bl TakKe NPUBECTM K YMPOLLEHUIO CEeTeBOM
APXMUTEKTYPbI, YMEHbLLIEHUIO KoAMYecTBa TodeK npucoeanHenus (POI), ynpolieHMio pacyeTos Mo naare 3a
MCMONb30BAHNE MEXKCOEOUHEHWUI, a TaKXKe K COKpalEeHWo MNepuoaoB OXUAAHUSA MPOMYCKHOM
cnocobHoCTN AnsA obecneyeHna mexcoeanHeHUNn.

Mpo6nembl, cBA3aHHbIE C AeACTBYIOMMU PEXXMMaAMU MeXKCoeANHEHU

[JelicTByloWMe B HacTosAllee BpemsA COrNalleHus MO NPUCOeAMHEHUIO B cpede C yvyacTUeM MHOrUX
0nepaTopoB Y MHOTUX YC/IYT MOTYT NPUBECTU K C/ieaytoLLeMy:

b BbICOKOM CTOMMOCTH ME)-KCOG,CI,MHEHVIﬁ W BbICOKOW nniaTe 3a nopTbl;

. corfaweHMam 06 acMMMETPUYHOM NPUCOEAMHEHUM U cyAebHbIM  npoueccamu  BBUAY
HeonpeaeneHHOCTN N HePaBHbIX YCI0BUI AEATENbHOCTY;

. 3a4epKke B 0bOecneyeHun MeXKCoeaMHEHU BBMAY OrPaHWYEHWUM, CBA3AHHbIX C MPOMNYCKHOM
CNocobHOCTLIO;

o HEeoNnTUMasIbHOMY MCMOJIb30BaHWUIO PECYPCOB;

. HeapPeKTUBHOMY pacnpese/ieH1Io BbI30BOB;

. BbICOKMM 3KCNAYaTaLMOHHbIM 3aTpaTam No yNpas/eHUIO pacieTaMn MeXKay onepatopamu;

o BbICTaB/IEHUIO CYETOB MEXAy onepaTopamu;

. CNIOXKHOCTM pac4yeToB MO NAaTe 33 UCNOJIb30BaHME MEXCOEANHEHU;

o COBMECTHOMY MCMNOJIb30BAHUIO MHTENNEKTYaIbHOM ceTeBOM NAaThopmbl;

. peanusaummn NnepeHoCUMOCTU HOMEPOB;

. pocTy KanuTanosnoxeHuit (CAPEX) n aKkcnayaTaumoHHbIX pacxogos (OPEX), uto aenaet paboty
HeuenecoobpasHom.
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PUCYHOK 3-2: KomMyTaLMOHHasA CTaHLMA 418 MeXCcoeaUuHEHU M

KommyTaumonHaa
CTaHUMA ana
MEKCOeAUHEHWIA

MpumeyaHue: BSO — nocmasujuku 6a308bix ycny2/nocmasujuKku ycaye puKCUpO8aAHHbIX AUHUL;
CEL — cemb nodsuxcHoli cesa3u.

3.5.3.2 MecTononoxeHue ToueK npucoeguHeHun

B HacToslee Bpems oOnepaTopbl B3aUMOAEWCTBYIOT MeXAy coboW Ha OAHOPAHroBOM OCHOBE BO
B3aMMOCOI/NIaCOBaHHbIX TOYKax npucoegmHeHma (POI). B Tex paioHax, rae onepatopbl He MoryT
B3aMMOAENCTBOBaTb Mexay coboil Ha OAHOPAHIOBOW OCHOBE, A/1A TPAH3UTA UCMO/Ib3YETCA CeTb APYIMUX
onepaTopos.

Ceiyac oba B3aMMOZEMNCTBYIOLWMX HAa PAaBHOW OCHOBE NMApTHeEpa AOJIKHbl MMETb KOMMyTaTopbl Ha Hase
TDM B mectononoxeHuax POIl. C BHegpeHnem ceteit MPLS KoHUENUUA CTOMMOCTM Nepeaayun C y4eTom
PacCTOAHMA YyTPAuYMBaeT CBOK 3HAYMMOCTb. ITO OrpaHuyeHue uckawdaetca B CIIMN ¢ mux paspeneHnem
bYHKUMI ynpaBaeHna n cpeapl nepefayn AaHHbIX U pacnpeaeneHHon apxutekTypon. Ana cpegbl CMNN
npegnaraeTca caeayowan meTogmKa.

i) OnepaTopam MOMKeT bbiTb pa3peLlleHo BbibMpaTb MO0 LEeHTPaIM30BaHHY KOHTPOJIbHYIO TOUKY B
CBOEW CeTM, KOHTPOAMPYIOLLYIO pacnpeaeneHHble meamnaluntossl, AMb6o KoHTpoanepbl SBC B 30He
06CNYKRUBaAHUA.

i) OnepaTopy A0/IXHO 6biTb paspelleHo pasmellatb Meamaluniossl U/uan KoHTposanepbl SBC B
ntobom MmecTe CTpaHbl, rge enaTenbHo Hananuume POI.

iiii) KomMMyTauMOHHaA CTaHUMA AN MeXCOoeAMHEHUM NpegHa3HaYeHa oNA MeXKCEeTeBOro CoeaAnHeHUA
MeXay pasnnyHbiMmun onepatopamm B cpeae CI1, Kak nokasaHo Ha PucyHke 3-3.
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PucyHoK 3-3: Moaenib KOMMYTaLLMOHHOM CTaHLMU ANA MeXKCoeANHEHUM

Mepguawnios

Mepnawnios

Oneparop -1

KOMMYTALIMOHHASL
Meaunawnios
CTAHIMA 151

MEKCOEAUHEHUI Omneparop -2

HA BA3E IP MorpaHuyHbIi
KOHTpOAnep

ceaHcoB

Oneparop -3

MorpaHuyHbIN
KOHTponnep
ceaHcoB

MorpaHuuHbIi
KOHTponnep
ceancoB

Ha ypoBHe 30Hbl 06C/YKMBAHUA MOMKHO CO34aTb OAHY MM HECKONbKO KOMMYTALMOHHbIX CTaHUMI Ans
MeXCOeAMHEHUI B 3aBUCMMOCTM OT TpeboBaHW K TpadMKy B MECTOMOJIOKEHUAX, TAe NPUCYTCTBYET
60/bLIMHCTBO ONEPaTOPOB.

MpeumywiectBo 3TOW MOZEINM COCTOUT B TOM, YTO OHa Je/laeT CeTeBOe NaaHMpoBaHwe 6onee
apdeKkTUBHbIM. Kaxabli onepaTtop 3HaeT pM3nYecKoe MeCTONONOXKEHNE, B KOTOPOM Heobxoammo byaeT
Ha 6onee NNaHOBOW OCHOBE Pa3BepPHYTb CETb Nepeaayn, No3BOALWEN co34aTb TOUKKM POI.

Apxutektypa ana mexcoeamHeHmn B CIIM gonxkHa 6bITb CpaBHUMOM MAM Honee NPOYHON, Yem
cyuwiecTBylowan CTpyktypa ycayr no cetam KTCOM/UCKC/cetam MNOABWMMKHOM CBA3WM, MOCKONbKY, Kak
oxupaetca, CMMN co BpemeHem 3ameHAT 3TM ceTu. CnefoBaTeNbHO, OfAHA M3 OCHOBHbIX 3aja4y TAKOM
APXUTEKTYPbI A0JIKHA COCTOATb B BOCCTAHOBNIEHUM YCAYTM NPU MUHUMANbLHOM BPEMEHW MPOCTOA B Cyyae
OTKasa B MEXCOeAUHEHMU. ITO O3HayaeT, 4YTO HeobXOAMMO WMCMONb30BaTb OTKA30YCTOMYMBYIO
MHOFOY3/10BYI0 apXUTEKTYypy C npoTokonamu IP n TeXHONOrMAMM OpraHusauuu cetei, cneumanbHO
CKOHOUTYpPUPOBAHHbBIX ANA YA0BNETBOPEHUA STOMY CTPOroMmy TpeboBaHuIo.

MexcoeamHeHne B cpege CIMNIM  JoMKHO [eiCTBOBAaTb Ha ABYX JIOTMMECKUX YPOBHAX: YPOBEHb
CUrHaNM3aLUMM 1 YPOBEHb Cpeapbl nepedadn. Ytobbl CBECTU K MUHMMYMY 3aTpaTbl U CTeMNeHb CAOMKHOCTM
MpU MeKCoeaMHEHMMN, BO3MOXKHOCTb YCTaHOB/IEHUA COeAMHEHMUIN Ha yposHe 2 (L2) MOXKHO npeanoyecTb
MeKCOoeAMHEHUAM Ha ypoBHe 3 (L3) ¢ SIorMyYeckMMM BUPTYaNbHbIMU IOKASIbHLIMU BbIYUCAUTENBHBIMU
ceTaMn/BUPTYanbHbIMKU YacTHbiMM ceTamm (VLAN/VPN).

MeskcoeguHeHne B cpege CIMM obbluHO obecneymBaeT HafeXKHyK cpeay C HebOAbLIMM BpemeHem
OXWAAHWA, B KOTOPOI Ka4eCTBO ONTOBbIX MEXCOeAMHEHMI rapaHTUPYEeTCA BCEMMN onepaTopamu.

3.5.4 Maama 3a mexccoeduHeHue

[JeiicTByloWas B HacTosllee Bpems KOHUeNnuus naaTbl 3a MexcoeauHeHue B cpege KTCOM/cetu
NOABUMKHOW CBA3M OCHOBAHA Ha PACCTOAHWUMU U BPeMeHMU/NPOoA0NKUTENbHOCTM Bbi3oBa. B cpeae CIM Ha
6a3e IP noctaBlMK ceTy B BONBLUMHCTBE C/ly4aeB OCTAETCA MOCTABLLMKOM YCAYF, HO OH HeobA3aTe/bHO
OyneTr eauHCTBEHHbIM MoCTaBlWMKom ycayr. Vonage, Skype u SIPgate saBnsawTca npumepamu
KOHKypupyoLWwmx GrMpm, KOTopble NPeaoCcTaBAAOT YCAYrM, HE UMesA B 3KCMayaTalum cO6CTBEHHOW ceTu.
B o603pumom byayliem ckopee BCEro MOCTABLLMKM MHTErPUPOBAHHBIX UM HE3aBUCUMMbIX ycayr 6yayT
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COCYLLECTBOBATb M KOHKYPMPOBATb B LENAX MPUBAEYEHUA TEX XKe KOHEYHbIX Mosb30BaTeNei-KANeHTOB.
310 pasgeneHne OYHKUMN UMMeeT rnybuHHble MOCNeACTBMA KaK A1Aa MNOCTaBLMKA CeTU, Tak U Aaa
noctaswuka ycnyr. TeopeTuyeckn B mupe, BHasupylowemca Ha IP, nocTaBwuky cetm 6e3pasnuuyeH
XapaKkTep nepegaBaemoro no Hei TpaduKa NPUNOMKEHUA; B STOM KOHTEKCTE ro/locoBas CBA3b AB/AETCA
Wb eLlle OAHVUM NPUIONKEHUEM.

B ycnosusax CMNMN nnata 3a mexcoeauHeHne moria 6bl paccuMTbiBaTbCA Ha OCHOBE Pas/IMYHbIX MoAenei,
BK/oYaa mogens "Bill & Keep" (B3aMmHan A0roBopeHHOCTb 06 OTCYTCTBUM NAaThbl), UK B TeX CAy4anXx,
Koraa ucnosib3yetcAa nnaTta, ee pasmep Mor 6bl onpeaenatbCs MCMO/b3YeMbIMU LUMPUHON NOMOCHI M
npUNoXeHNnAMUN, KavyeCtsom npeanocrtasiaemoro O6Cl'|y)KVIBaHVIﬂ, KO/IM4eCTBOM UCNOJIb3yeMbIX CeTeBbIX
anemeHToB, 06bEMOM [aHHbIX, KOTOPbIMU OBMEHMBAIOTCA BO BPems CeaHca CBA3M, BPEMEHEM CYTOK
MT. 4.

B ceTax nocnepyrowmx NOKOMIEHNIA MOXKET I'IOTpGﬁOBaTbCﬂ HamHoro 6o/iblle 3/1EMEHTOB ANA HavyncneHuma
NNaTbl, KAK NOKAa3aHO HUXe:

i Ha4vyucneHne naatbl Ha OCHOBE NMPOAO/IXKUTENIbHOCTU BbI30OBa, I'IpOI'IyCKHOI‘7I CNOCOBHOCTM KaHana-
HOCUTEeNA, BpemMeHU CyTOK, AHA Heaenn nT. 4.;

i HauMcneHue naatbl Ha ocHoBe QOS, LWNPUHbI MONOCLI, NPUNOXEHNA UT. 4.;

. onpefeneHne CTOPOHbI, KOTOPOW HauMcaAeTca naaTa (OCcyLecTBAALLAn BbI30B, Bbi3biBaeMas Uan
TPeTbA CTOPOHa);

A Ha4vyuncneHne nnatbl 3a AONO/IHUTE/IbHbIE YCNYTN N YCNYTU C ,D,OﬁaB}'leHHOI‘/'I CTOMMOCTbIO.

[onmkHa 6biTb obecnedeHa BO3MOMKHOCTb A/ BbINONHEHUA GYHKUMI NO BeAeHMIO 3anuceil AaHHbIX O
Bbi3oBax (CDR), BbiCTaB/eHUIO cyeTOoB aboHEHTaM, BbICTaB/IEHUIO CYETOB 33 MEMAYropoAHYH0 CBA3b, a
TaKyKe aBToMaTuyeckomy ayb6amposaHuio U npeobpasoBaHunto popmara.

[nsa HanpaBneHMA COOTBETCTBYHOWEN MHPOPMALMKU B LEHTPbI, 3aHMMAIOLLMECA BbICTAaB/IEHMEM CYETOB,
noTpebyloTca cTaHAAPTHbIE MHTEPENChbI U MPOTOKO/IbI.

B cpege CIM Ba)KHO pa3paboTaTb TaKOM peuMm nnaTbl 33 MeXKCOeAMHEHWE, KOTopbli obecneymsaeTt
onpegeneHHoOCTb B pacyeTax MeXKAy onepaTtopamum M CnocobCTBYET 3aKAOUYEHWI0 COrNaleHuin o
MmexcoeamHeHun. Hanpumep, 8 HAWK B HacTosALwee Bpems NPUHATA OCHOBaHHaA Ha 3aTpaTax nJjaTa 3a
ncnosnb3oBaHue mexcoegnHeHuin (IUC), KoTopas BKAtOYAEeT NaTy 3a Hayano, nepegadvy M 3aBeplieHue
ceaHca cBas3n. OQHAKO CyLEecTBYET HE MEHEEe YeTbipeX BO3MOMKHbIX MOAENEN NAaTbl 33 MEXKCOEANHEHME B
ceTAx Ha 6ase CMMN. K HUM oTHocATcA cneaytowme: 1) n1atmT ceTb BbI3bIBAOLWEN CTOPOHDI; 2) B3aMMHas
[OroBOpPeHHOCTb 06 OTCYTCTBMM NiaThbl; 3) NaTa Ha OCHOBE KayecTBa 06C/Ay)KMBaHMA; U 4) nnata Ha
onToBOW OCHOBe. PaboTa, CBA3aHHaA C onpeAe/ieHNeM NAaTbl 3@ MEXKCOeAMHEHME, MOT1a Bbl BKNOYATb
OLEHKY Pa3/IMYHbIX 3/IEMEHTOB 3aTpaT, OTHOCALMXCA K Pas3/IMYyHbIM CETEBbIM 3/1EMEHTaM, KoTopble
y4acTByloT B obecneyeHummn BbizoBa B cpeae CIM, nMbo ocyliecTBNATbCA Ha bapTepHOM OocHOoBe, M6O Ha
OCHOBe M3MepeHUs nepegaBaemoro Tpaduka (o6vbema, ypoBHs obecneveHHoro QoS m T. 4.). Aaxke npu
ncnonbzoBaHuu mogenu "Bill & Keep" HekoTopble CTpaHbl MOrYT NPOAO/IKATb NMPUMEHATb B3MMAHUE C
onepaTopoB MAaTbl, KOTOPAsA BbINJIAYMBAETCA ONEPATOPOM MPOUCXOMKAEHUSA BbI30BA NMOCTABLUMKY AOCTYNa.
B Tex c/nyyasx, Korga nnata 33 MeXKCOoeAMHEHWE OnpenensieTcd Ha OCHOBE CETEBbIX 3/1EMEHTOB,
Heobxo4MMO NpuAaraTe BCE YCUAUS K TOMY, YTOObI TOYHO OLLEHUTb CTOMMOCTb COOTBETCTBYHOLLUX CETEBbIX
3/1IEMEHTOB Ha OCHOBE BK/3JOB, NPeAOCTaBAfEMbIX Pa3/MYHBIMKU OMnepaTopamu. BakHO BbIABUTL Te
ceTeBble 3/IeMEeHTbl, KOTOpble YYacTBYIOT B 3aBEPLUEHUW MEXKAYrOPOLHOrO Bbi30Ba OT €ro Havyana Ao
MYHKTa Ha3HaYeHWA B CPESE C y4acTUEM HECKOJ/IbKMX ONEepaTopos.

Mepexopa K CII OKaKeT 3Ha4YnTeNbHOEe BAMAHUE Ha 3aTpaTbl B CETU M Ha B3aMMOCBA3b MeXKAy 3aTpaTamu
no nepegadye TpadurKa U paccToaHMEM, Ha KOTOpOe AaHHbIM Tpaduk nepepaetca. U3-3a cxoacrea CMM u
WMHTEepHeTa BO3HWK BOMPOC O TOM, He npuBeaeT nn nepexogd K CMM K "KoHunHe dakTopa paccToaHma",
YYMTbIBaEMOro B NiaTe 3a mexcoeauHeHuwe. Ecnv nnaTa 3a MHTEPHET, Kak NpaBwW/o, He 3aBUCUT OT
paccToAHUA, Ha KOTopoe nepepatroTca AaHHble, To B ciayyae CIM 3aTpaTbl B ceTW, CBA3aHHble C
paccToAHMEeM, MOryT CTaTb HaMHOro Huke. lo3aTomy nnata 3a mexcoeguHeHue, onpegensemas Ha
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OCHOBe 3aTpaT, NomoxKeT obecneynTb MPaBUIbHYIO HOPMaTMBHO-NPaBoOBYtD Ha3ly, cnocobcTeys Honee
6bicTpoMy pasBepTbiBaHUto CINM Ha pbIHKe.

qupre OCHOBHDbIX 3/1eMeHTa N/1aTbl 3a meXXcoeauHeHue B pexxmme cnn

B WMHTepHeTe O HEKOTOPbIX BeLLaX M3BECTHO Ha YPOBHE MPUJIONKEHWUA WM YCAYTU, @ HAa YPOBHE CETU
M3BECTHO O COBCEM WHbIX Bewax. B pexume VolP cepBep, ocywecTBasowmin npoTokoa Hanogobue SIP,
3HaeT BpemA Hayana CeaHca U MOXKeT 3HaTb BPEMA ero OKOHYaHWA, HO MPAKTUYECKU HUYEro He 3Haet
0 3a[eMCTBOBAHHbIX MeXay STUMW ABYMA MOMEHTAMM CeTeBblX pecypcax. byaeTr wu3BecTHO
TOMNO/IOTMYECKOE MECTOMO/IOKEHME (NOTMYECKOEe MECTOMOJ/IOKEHNE B CETM) OKOHEYHbIX TOYEK Hayasia U
3aBepLUeHUs BbI30Ba, HO reorpadryeckoe pPacrnosioXKeHne MOXKEeT OCTaBaTbCA HemsBecTHbIM. Hapaay c
3TUM ceTb Ha 6a3e IP byaeT MmeTb AeN0 CO 3HAYMTENbHO 6ONee WMPOKUM KPYrom MPUIOXKEHUN, Yem
TOMIbKO TPaAMUMOHHAs nepegadva rosioca. Mpoes, corflacHo KOTOpoOW cnedyeT cYMTaTb, YTO 3aTpaThbl
€0343al0TCA MHULMATOPOM BbI30Ba, B Le/IOM HeBepHa. B obuwem cnyyae oyeBMAHbLIN "BepHbIM OTBET" Ha
BOMPOC O TOM, KaK pacnpeaenvTb 3aTpaTbl Cpeam KOHEeYHbIX Nosab3oBaTenel, oTcyTcTeyeT. basosoit cetn
N3BECTHbI COBCEM Apyrue Belun. B cpeae Ha 6ase IP kaxkaas IP-genTarpamma agpecyeTcs Nno oTAebHOCTH
W, B MPUHLMNE, MOXET WMMETb OTAEe/bHbIA MapLpPyT (XOTA Ha MPaKTUKe MaplpyTusauusa ABASETCS
3HAUYMTENIbHO CTabu/ibHee, YeM MOXHO NpPeanoNOXUTb Ha OCHOBE BbllWeCcKa3aHHOro). OTHOCUTENbHO
MPOCTble MPUIONKEHUA MOTYT reHepUpPoBaTb oYeHb Hosibwoe yncno IP-geritarpamm. Ans uenei yyeta atu
AaHHble Heobxoanmo 0606WWaTb, B NPOTUBHOM C/ly4ae CUCTEMbI yyYeTa 3ax1ebHyTCcA B HeynpaBaAembIX
obbemax nHdopmaumu. Mo aHaNOrMYHbIM NPUYMHAM ODbIYHOM NPaAKTUKOW ABASETCA 3MepeHue TpaduKa
no onpeaeneHHOM NMHUN Nepeaayn AaHHbIX "TOYKa—TO4YKa", a CO34aHNE MATPULLbI COBOKYMNHOMo TpaduKa
Ha OCHOBAHMM MYHKTOB Ha3HauYeHWA CKBO3HOTro TpadmKa 6bin0 6bl 4OPOroCTOALMM U 0OPEMEHUTENbHBIM
MeponpuATUEM.

3.5.4.1 MnaTuT ceTb Bbi3biBatoLel ctopoHbl (CPNP)

MpuHumMn CPNP, npyu KOTOPOM 3a BbI30B MAATUT CETb, MHULMMUPYIOLLAA 3TOT BbI30B, OCHOBbLIBAETCA, KaK
NpPaBu/IO, Ha MPOAO/IKUTENbHOCTU BbI30Ba; 0BbIYHO CTOPOHA, KOTOpas NpMHUMaeT (3aBepLuaeT) BbI30B,
HWYEero He NAaTUT. B ceTax Ha 6ase IP HauMcAeHWe NNaTbl MOXKET OCYLLECTBAATLCA HA OCHOBE KOIMYECTBA
nepeAaHHbIX MAaKeTOB AaHHbIX, @ HE Ha OCHOBE MPOAOJIKUTE/NIbHOCTM Bbl30Ba. JTa CMCTEMAa MONKET
NpUHUMaTe GOpMy HAUYUCNEHUS NAaTbl HA OCHOBe 3nemeHToB (EBC) MM HauMcneHus nnatbl Ha OCHOBE
nponyckHo cnocobHocTu (CBC). O6e aTM cucTeMbl 06pasytoT CUCTEMbI, OCHOBbLIBAIOLLMECA Ha 3aTpaTax.

OrpaHuyeHus

. Mpwn HauMcneHuy nnatel Ha ocHoBe 3nemeHToB (EBC) CKOpOCTb MeKcoeguHEeHWAa 3aBUCUT OT
KO/InYecTBa ceTeBbiX anemeHToB. Peanusaumsa cuctembl EBC (Mnmn CBC) B IP-ceTAx nosnevet 3a
c0b6011 TpaH3aKUMOHHbIE U3AEPKKU (Hanpumep, oNs onpeaenieHmsa Todek mexcoeanHeHus IP).

b MoHononuna Ha 3aBepLlieHne Bbi3oBa.

3.5.4.2 B3aumHana goroBopeHHOCTb 06 otcytcTeum naatbl (Bill & Keep)

Mpu 3TOM pexkMme nsaTa 3a 3aBeplueHWe Bbl3oBa OTCyTCTBYeT. B ocHoBHom cuctema "Bill & Keep"
npeacTtasnseT coboli ceoero poaa bapTepHbIn 06MEH, NPU KOTOPOM onepaTop A B CBOEN CETU 3aBepLuaeT
TpaduK, nocTynawlwmin M3 ceTu onepatopa B, n HaobopoT. [MOCKONbKY MNOTOKM TpaduKka moryT
YPaBHOBELLMBATLCA B 060UX HaMpaBAEHUAX, TO NIATEXKM HE OCYLLECTBAAIOTCA, a LLeHa ANA onepaTtopa A 3a
3aBeplUeHne ceoero TpadumKa B CETU B, BKAKOYAET 3/1IEMEHT npedocmasseHus nporyckHol criocobHocmu
cemu pns 3aBeplieHus Tpadwuka, NocTynatowero oT onepatopa B. B 3Tom cmbicne ycayrm no
MeXCoeAMHEHWIO He ABAAtoTCA becnaaTHbIMM.

B pexume "Bill & Keep" TpaH3aKUMOHHblE WU3LEPMKKM MOXKHO COKpPaTUTb, M OTCYTCTBYET npobnema
MOHOMO/IMN Ha 3aBeplleHMe BbI30BOB. OTCYTCTBME N/iaTexel 33 YyCAyru Mo 3aBeplUeHM0 Bbl3OBOB
nossonseT n3bexxaTb Npobiembl apbuTparka.
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OrpaHuyeHus

. B cnyyae cuctembl "Bill & Keep" nocTtaBwuKM ycnyr 3auHTepecoBaHbl B TOM, YTODbl Kak MOXHO
CKopee nepenaTtb CBOM TpaduK B ApYryto ceTb A4 3aBeplleHMA Bbi30Ba, YTO co3gaeT 3ddekT
"ropaveit KaptodenuHbl". Ons npeososieHMa 3TOM Npobaembl MOXKET ObiTb LenecoobpasHbim
yCTaHaB/iMBaTb TpeboBaHMA B OTHOLWEHUM MUHUMAJIBHOTO KOAMYECTBA M pPasMeLLeHUs ToYek
npucoeguHeHnn, ¢ Tem 4Tobbl Takad cUCTEMa MOFNA MPUMEHATLCA K KaKOMY-IMB0 KOHKpPeTHOMY
ceTeBOMy onepaTopy.

3.5.4.3 T[naTta Ha OCHOBE KauyecTBa 06CNy}KMBaHUA

Ecnn ABa NOCTaBWMKA YCAYr NOMKENaoT KOMNEHCMPOBaTb APYr APYTYy M3AEPXKKM No nepegadye Tpaduka,
YyBCTBMTE/IbHOIO K 3aEPXKKe C NPeAnoYMTaemMbiM Ka4ecTBOM OBCNYKMBAHUA, TO KaXKAblA U3 HUX 3axodeT
NPoBEpPUTb, KaK Apyras CTOPOHA BbINOJHAET B3ATble Ha cebs 0bs3aTenbCTBa

Mpy “cnonb3oBaHMM cUCTEMBI Ha OCHOBe QOS 3TO, No-BMAMMOMY, MoBfeyeT 3a coboli nposeaeHue
namepeHuii: 1) obvema Tpaduka Kak[oro Kaacca obC/iyKMBaHWA, KOTOPbIM OOMEHMBAIOTCA B KaXKAOM
HanpaB/fieHUW MOCTAaBLWMKN YCAYr; W 2) NoKasaTeneir KavecTBa (AKTUYECKM NpeaoCcTaBAEHHOro
obcnyxuBaHua. U3amepeHne QOS HaMHOTIO C/IOXKHEE KaK B TEXHUYECKOM, TaK U B KOMMEPYECKOM MNaHe.

OrpaHuyeHus

. Ob6s3aTtenbcTBa, KOTOopble BepyT Ha ceba NOCTABLLMKM YCYT, KAacaloTcs NpeXxae BCero nokasaresen
CpefHel 3aJepXKKN M OTKJAOHEHWIN OT Hee. Bo-nepBbiX, Ba)*HO MOMHWTb, YTO M3MEPEHME ITUX
MoKasaTtenei noapasymeBaeT OnNpefeNeHHylo CcTerneHb COTPYAHUYECTBA MeXAy CeTeBbIMU
onepaTopamu, KOTOpble HEMOCPEACTBEHHO KOHKYPUPYIOT MeXay coboi 3a npusBaeyeHne O4HUX U
TeX K€ KNMEHTOB — KOHEYHbIX Noab3oBaTeneir. Hn oguMH U3 onepatopoB He ByAeT € roTOBHOCTbIO
pacKpbliBaTb KOHKYPEHTY BHYTPEHHME 3KCMJIyaTaLMOHHbIE XapaKTePUCTUKK CBOel ceTu. U HM opuH
M3 HUX He 3axo4eT, YTODObl Apyras CTOPOHa pacKpbiBana nepes, BO3MOXHbBIMU KAVMEHTAMWN KaKue-
NMB0 HEJOCTATKU €ro ceTu.

. Bo-BTOpPbIX, MOTYT BO3HWKHYTb OMACeHMs B CBA3W C TeMm, 4YTO M3MepuUTe/bHble CepBepsbl,
3KCNAyaTUpyemble B CBOEN COOGCTBEHHOM CETU B MHTEpecax KOHKypeHTa, Morau 6bl cTaTb
HacToALWMM "OMepaTMBHbIM KOWMApPOM" WKW, BO3MOKHO, MOCTaBUTb MoO4, Yrposy CcucTemy
6€e30MacHOCTM B pamMKax COBCTBEHHOM ceTu.

3.5.4.4 MnaTa Ha ONTOBOW OCHOBE (MOXHO TaK)Xe Ha3blBaTb "0Te/b A7 MeXXcoeguHeHuit")

TPagMUMOHHbBIA pPeXUM NNaTbl 33 MEXKCOeAMHEHUA, @ UMEHHO Ha MOMMHYTHON OCHOBE, HECOMHEHHO,
YC/IOXKHAET becnepeboitHoe yperynnpoBaHue TpeboBaHui 06 onnate. [puUyYMHA COCTOUT B TOM, YTO
npoayKTbl CMIM ocHOBaHbl Ha TaKMX NOKa3aTeNsAX, Kak MPOMNYCKHaA CNocobHOCTb, Ka4ecTBO 0b6CNyKUBAHUSA
M Knacc obcnyxunsanusa. MocKkosibky 0b6begmHeHMe TpadmrKa ocyLecTBaseTcsa B obuem ysne, Heobxoaumo
CaHKUMOHMPOBaTb HauyMc/eHMe MaTbl 33 mexcoeguHenua gns CMNM Ha onToBOM, @ He Ha MOMWHYTHOWN
OCHOBe, KaK 3TO AenaeTcs B 60/bWMHCTBE CNyYaeB B HacToswee BpemMs. B ycnosusax CIIM obwue 3aTpaTbl
B CETU M 3aTpaTbl Mo nepegayve Tpaduka CTAHOBATCA HAMHOIFO HUMKE MO OTHOLIEHUIO K 06bemam Tpadmka
W, COOTBETCTBEHHO, CHUXKAETCA CpPefAHWI YpPOBEHb 3aTPaT B CETU, CBA3AHHbIN C KaXgoW eauHuuen
TpaduKa. HauncneHne nnatbl 3a MEKCOEAMHEHMA Ha OMNTOBOW OCHOBE YCTaHaB/AMBaNO Obl YeTKue U
paBHble YC/0BUA A/1A ONepaTopoB W COAEWUCTBOBANO Obl 3KOHOMUM CyAebHbIX U3OEPIKEK U BPEeMEHM,
3aTPaYMBaEMOro Ha yperymMpoBaHue HexenaTebHbIX TAXKO U cnopos.

B cBAA3M C 3TMM HEobBXOAMMO TaKXKe onpeaenunTb, Kakne BOMPOCbl CledyeT YpPeryiMpoBaTb M Kakue
BONMPOCblI MOXXHO OCTaBUTb O1A peWEHNA NYTEM B3aMMHbIX NEPETOBOPOB.
3.5.5 3KoHomuueckue nocnedcmeun 0o2080peHHOCMell Mo 80NPOCAM MexccoeduHeHUl

CNN obewatotr 60see NpocTble CETEBble APXUTEKTYPbl, BONee BbICOKME 3HAYEeHMA LWMPUHBI NOOCHI,
MeHblUee KOJIMYECTBO 3/EMEHTOB CETWU, CHWMKEHWUEe 3aTpaT M bonee WUPOKUE PYHKUMOHA/bHbIE
BO3MOXHOCTU. Kpome TOro, pasrpaHuMYeHWsa TPaAHCNOPTUPOBKU U YCAYr CAENAOT BO3MOXKHbIM
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He3aBUCMMOE PasBUTME BU3HeC-moaenen, CeTeBbIX 3/1IEMEHTOB CeTU U NpuaoxeHuin. CnegoBaTenbHO,
nepexoa K CetamM Mnocnenylowmx NOKoNeHU NoapasyMeBaeT TEXHO/IOTMYECKUE U3MEHEHUS, UBMEHEHMUA
npeanaraembix Ha pPbiHKE NPOAYKTOB M YCAYr M, B KOHEYHOM CYeTe, CTPYKTYpbl PbiHKa B CBA3M C
BHeApeHueM ceTel (gocTyna) nocneayrowmx nokoneHnin. Kpome Toro, cetn CMNIM 1 NGA TaKKe BAMAIOT Ha
cnocob pacuyeTa 3aTpaT M3-3a NOAB/EHWUA HOBbIX MCTOYHMKOB 3aTPaT M COOTHOLIEHUI CTOMMOCTb/06bem
(CVR). Pacuet 3aTpaT Ha HOPMaTMBHO-MNPABOBO OCHOBE M PEXMM HAYUCAEHUA NAATbl A0/IXKHbI OTPaXKaTb
3TN nameHeHus. O4eBMAHO, NPU NOAXOAE K 3aTpaTaM, OPUEHTUPOBAHHOM Ha rOJIOCOBYIO CBA3b B CETAX
3N1eKTPOCBA3K, CO34aHHbIX B NPOLJIOM, HEOBXOAMMO YYMUTbIBATb PACTYLLYIO PO/b Nepeaayn AaHHbIX U TOT
daKT, 4To ronocoBas CBA3b CTaHOBUTCA "ele OAHMM BMOOM Mepenayn gaHHbix". 3To npeanonaraer
CYLLLECTBEHHbIE U3MEHEHMS BO B3rNA4ax U aHam3e 3aTpart B cpeae CIM.

Ecan nocmoTpeTb Ha pa3BuUTUE TAPUPHDBIX CTPYKTYP A1 HOBbIX PO3HUYHbBIX YC/YT Ha PbIHKe (B YacTHOCTM B
CBA3M C yBeIMYEHMEM Tpynn TapudoB 1 Tapndos eLNHONM CTaBKM) U HA HOBble GOPMbI UCMOJIb3OBAHMS, TO
POCT MOBUABHOrO LWMPOKONOMOCHOrO AocTyna u IP-TenesnaeHns 6onblue BCero BAMAET Ha U3MEHeHue
APXUTEKTYPbI CETU B HYXKHYIO CTOPOHY M OKa3blBaeT BO3AENCTBME Ha YPOBEHb 3aTPaT M CTPYKTYpPbI 3aTpaT
onepaTtopos. C yBenuueHvem TpaduKa nepemayv AaHHbIX B CETAX, MOJHOCTbIO OCHOBAHHbIX Ha IP,
KOTOpble COBMECTHO WCMOJIb3YIOT HECKOJIbKO YC/Yyr, GUKCMPOBAHHbIE pacxoAdbl B MeHbLIel CTeneHu
PacnpoCcTPaHATCA HA rOI0COBbIE YCAYT. ITO 03HAYaeT, YTo 3bPeKT MmacwTaba, CTUMYAMPYEMBIN POCTOM
TpaduKa faHHbIX, NO3BOAET CHU3UTL 3aTPaTbl HA FONIOCOBbIE YCAYTU.

BeeseHue B akcnayataumto cetert CMNM u ceTelr Ha ocHoBe |IP npeanonaraet, 4YTo CETU CTaHyT 6onee
LEeHTPaM30BaHHbIMMK, YeM B HacTosAllee BpemA. ITO, BEPOATHO, AOJ/IKHO CTMMYAMPOBaTb BHeApeHue
MeHbluero Kosnuyectsa POI. Ba)kHO, 4yTObObl HOpMATUBHO-NpasoBas 6asa, Hanpumep B OTHOLUEHWUU
CTPYKTYP M YpOBHEW TapudOoB, yUnTbiBasa TaKoe pa3BUTUE CODbITUIA.

Eule 0AHMM 3KOHOMWMYECKMM pe3ynbTaToM, CBA3aHHbIM € nepexogom K CIMM, asnseTca pasgeneHue
YPOBHEW CETU U YPOBHEWN ycayr B IP-ceTax, 4To noapasymeBaeT HOBble COOTHOLLEHUSA ""CTOMMOCTb—06bem"
(CVR), no mepe cHuKeHua 3aTpaT Ha nepegadyy (6narogapa ceTAm, NOMHOCTbIO OCHOBaHHbIM Ha IP,
N3B/1€Kan BbIrO4Yy M3 SKOHOMMM 3a CYET MacluTaba Npoms3BoACTBa M AMBepcUdMKaLMK YCAYT), Toraa Kak
pacxogbl Ha ypOBeHb ynpasieHua W nnaTGopmMbl yCAyr BO3pacTaloT (3a cyeT [AONOJHUTENbHbIX
WMHBECTMUMIA B MporpammHble KOMMyTaTopbl M naatdopmbl IMS). MOCKONbKY YpOBEHb ynpasieHus u
YPOBEHb 06CNYKMBAHUA UMEIOT 0BLME HArpy3Ky Ha CeTb, YMC/IO aKTUBHbIX KOHEYHbIX NO/b30BaTeNel,
KO/IMYECTBO YCTaHOBNEHHbIX COeAMHEHMI (BbI30BOB) U CUrHANM3aALMM B KayecTBe MCTOYHWMKA 3aTpaT, TO
TaKoe pasfiesieHne MOKeT MOTUBUPOBaTb BBEAEHMWE B AENCTBME HOBbIX PEXXUMOB HauUC/eHUsA OnnaTbl.

Mepexod K IP-mexcoeAnHEHUAM, NO BCEM BEPOATHOCTU, MOXKHO 6bl0 Bbl YCKOPUTbL NyTem OTKasa OT
NPUHLUMNE TEXHONOMMUYECKOW HEWTPaNbHOCTU M yBeXAEeHMA onepaTopoB MCMO/1b30BaTh MEKCOeANHEHUS
Ha ocHoBe IP. 3To MoXeT b6biTb pPeann3oBaHO KaK 4YacTb PEeKMMa COMCKaTeNb/NOCTaBLUMK, BBeaA
TpeboBaHMe O TOM, YTO KOrAa COMCKaTesb 3anpalumsaeT IP-mexcoeanHeHue, apyroii onepatop obsAsaH
ero npenocTasutb. [peMmMyLLecTBOM TaKoOM CTPYKTYpbl fABAfeTcA TO, yTo IP-mexcoeguHeHusa 6yayt
onpeaenaTbca TPeboBaHUAMM CaMbiX NPOABUHYTbIX ONepaTopoB. B NpoTUBHOM caydae He npousoinget
KpynHomaclitabHoro nepexoda Ha IP-mexKcoegMHeHMs, NoKa He NPOABAT MHTEPEC KpymHble onepaTtopbl.
OZHaKo B CBA3W C BBegeHMEM IP-mexKcoeauHEHNI BO3HUKAET pAA BOMPOCOB, BKAKOYAsA BOMPOC O TOM, Kak
chopmynmpoBaTb CTaHAApTHOE MpedsioXeHMe W  KaK peryamposath NiaTy 3a  MCNo/ib30oBaHue
MEXKCOoeAMHEHUA U NAATY 33 IMHUM MEXCOeANHEHUA.

B cBA3M Cc Tem 4TO B HacToAwee Bpema cyuiecTByeT bonbwoe konuvectso POI, HekoTopble onepaTtopsl
XoTenn 6bl NoAymaTb Hag TeM, KaK ymeHbwnTb Koandectso POI B CIIM, nOTOMYy YTO 3TO MOJIOXKMUTENbHO
MOB/MAET Ha CYLLECTBYIOLLYIO PAcCTaHOBKY CWJ/I cpean onepatopoB v Byayliee ynpaBieHWe KavyecTBOM
06CNyKMBaHWA, HO MO PAAY NPUYMH 3TO He [O/MKHO ObiTb caenaHo nytem ObICTPbIX M3MEHEHWUN
kKonunyectsa POI n apxutektypbl POL.

B HacToswee BpemA HONbLIMHCTBO MOCTaBLUMKOB YCAYTr NEPEXOAAT K CeTAM Ha ocHoBe IP. B To Bpems KakK
ronocoBoi TpaduK BHYTPU ceTU nepegaetca no IP, mexKceTeBble coegMHEHMA NO-NpeXHeMy basupyroTca
Ha TexHonormax TDM un CSH7. Tem cambiM AEMOHCTPUPYIOTCA 3N1eMeHTbl HeaDPEKTUBHOCTHU, TaK KaK 3TO
NPUBOAUT K MHOMKECTBY NpeobpasoBaHUi MeXKAY CETAMM C KOMMyTaLMel NaKkeToB M CeTAMM C
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KOMMyTaUMen KaHanoB npu ob6bpaboTke TpaduKka aAsymsa wuam bHonee cetamu. [loka aenctsyeT
CYLLECTBYIOWAA CTPYKTYpa MEXCOeOUHEHUA C HECKOJIbKUMW YPOBHAMW TOYEK MNPUCOELUHEHUN,
MapLupyTM3aLmA Bbi3oBa ABAAeTcA HeadbdekTMBHOW. Elle OAHMM HeraTMBHbIM pPe3y/nbTaToOM ABAAOTCA
NpenATCTBMA ANA UCNOoAb30BaHMA Bcex npeumyuiects CIMM, B ToOm ymcne co3gaHUA HOBbIX YCAYTr W
dopMmnpoBaHUA HOBbIX BM3HEC-MOoAEeNe.

B uenax nosbiweHMA 3ddeKTUBHOCTM B Byaylem BMecTo TexHonorm TDM fonxHbl ObiTb peanr3oBaHsl
MeXcoeaMHeHUss Ha ocHoBe IP. Ha cerogHAWHWI AeHb CyLWecTBYOLME MOCTABLMKM YCAYT BHEAPWUAU
MeTog, MeXKcoeanHeHnt Ha ocHose TDM. Ecam 3Tn ceTn byayT nepeBoanTbCA Ha IP-meKcoeanHeHus, To
noTpebyloTca AOMNOJIHUTENbHbIE MHBECTULMWN. TakMM 06pasom, AO/IKEH ObiTb AOCTUIHYT BanaHC MexXay
OZHOPA30BbIMM WMHBECTULMAMM Npu nepexofe oT TDM K IP-mexcoegmMHeHUAM, C OAHOW CTOPOHbI, U
NoTeHUMaNbHbIM YBEIMYEHUEM CTAaTUYECKON M AMHaMMyecKon 3GPEeKTUBHOCTM, KOTOpasa AOCTMraeTca B
pe3y/bTaTte 3TOro nepexoaa. Nocko/bKy pacxogbl B OCHOBHOM JIOXATCA HA MOCTABLLMKOB TPALULMOHHbIX
yCAyr, TO CTUMY/bl ANA Nepexoaa Ha IP-mexcoeaMHEHNA OrpaHuUYeHbl.

3.6 3aKoHopgaTenbHana 6asa gna CMN

Ona passepTbiBaHua CIM HeobxoAMMbl BbICOKME aBaHCOBble pacxohbl. Npexae Yem BK/IaAbIBaTh CTO/b
3HauYMTeNIbHble CPeacTBa, MHBECTOP MNOTpebyeT HanuMuus CcTabuibHOM HOPMATUMBHO-NPABOBON U
3aKoHoZaTeIbHOW cpeabl. MNpobiembl U NPenaTCTBUA HOPMATMBHO-NPABOBOrO XapaKTepa, CBA3AHHbIE C
nepexogom K CMM, nossneHWe HOBOM KaTeropuvu MOCTaBLLMKOB YCNYyr, MU3MeHeHue busHec-mopenen,
PWUCKM, CBA3aHHble C ceTeBOM 6e30MacHOCTbI0, KOHKYPEHLMS M CO3[aHME PaBHbIX YCAOBWUIA ANs
YYaCTHWKOB U T. [i. AO/IKHbl PELATbCA Ha NPUOPUTETHOW OCHOBe. [lo Tex Mop MoKa He ByayT AOMKHbIM
06pasoM NepecMoTpPeHbl YCNOBUA JINLLEH3UPOBAHUA W PeryiaTopHble MONOMEeHUs, TpyaHo 6yaer
CTUMY/IMPOBaTb MaBHbIM nepexos K CMM. MpuvHMMaa BO BHMMaHMe BCE BblleyKa3aHHble BOMPOCbI U C
YYETOM TOr0, YTO CETU U MHOPACTPYKTYPbI B PA3/IMYHbLIX CTPAHAX HAaX04ATCA Ha 3Tane BbICTPOro pasBuTHUS,
Camoe BpEeMs PacCMOTPETb BOMPOCbI PEryIMPOBAHUA W JIMLLEH3NPOBaHMA, cBA3aHHble ¢ CIM. 370
MO3BOJ/IUT HE TONIbKO Honee BHUMATE/IbHO NO3HAKOMUTLCA € IMLLEH3MPOBAHMEM Y HOPMATUBHO-MPAaBOBOM
6a3oi, HO M cnocobCTBOBATb CHUMKEHUIO MHBECTULMOHHBLIX PUCKOB AN OnepaTopos. lMepBoHaYanbHO
HOPMATUBHO-NpPaBoBas 6asa B Pas/IMYHbIX CTPaHaxX PeryanmpoBana AesTe/lbHOCTb MOCTaBLUMKOB YCAyr
JocTyna (T. e. onepaTopoB OCHOBHbIX YCAYr U OMNepaToOpoB YCAYr COTOBOM MOABWMKHOMN 3/1€KTPOCBA3M),
MOCTABLLMKOB YC/IYr MEXAYropogHOM CBA3U U YyCAyr AocCTyna B UHTepHeT (ISP). Buabl ycayr no Kaxkaow
NIMUEH3UN BbINN KECTKO onpeaeneHbl, U BEPOATHOCTb NonagaHua toboi oTaenbHOU ycnyrn B cohepy
AeNCTBUA APYrMX IMLLEH3NIN SNEKTPOCBA3M Bblna 0YeHb HeBEIMKA. 3aTem NOABWUAACh eAMHAA NLEH3MA Ha
OKasaHMe ycnyr [ocTyna, B COOTBETCTBUWM C KOTOPOM MO/yYaTeNb JMLEH3UM MOT NPefoCTaBAATb
pasNnYHble YCIYrn A0CTyNa, T. €. yCyrM GUKCMpPOBaHHOW CBA3M U A0CTyNa B MHTepHeT. CToNb 3¢PeKTUBHO
Pa3BMBaAKOLLAACA CTPYKTYPA NLEH3MPOBAHUSA NO3BO/IMAA NPUBJIEYD CEPbE3HbIE MHBECTULMMU B MHAYCTPUIO
3/1EKTPOCBA3N, PE3YIbTATOM YEro CTa/l MaclWTabHbIN POCT CEKTOPA, YyYlLUEHMUE KavyecTBa 0b6CNyKUBaHUS,
KOHKYpEeHLMA, BO3MOXKHOCTb BblbOpa A8 K/AMEHTa M NpexAe BCero LMPOKWUIA OXBaT yCayramu
3/1EKTPOCBA3N reorpadnyecknx TeppPUTOPUIN U HaceneHUs. BbICTPbIN POCT 3/1EKTPOCBA3M B pamKax CekTopa
O[HOBPEMEHHO CBMAETENbCTBOBA/ O BbICOKOW CKOPOCTM TEXHMYecKoro nporpecca. [epegosas
APXMTEKTYPA U Mepapxms CeTU cnocobCTBOBAIM NPELOCTABIEHMIO HOBbIX YCAYT U MPUIOKEHUIN 6e3 KaKux-
NM60o 3aTpyAHEHMUI, YTO HEBO3MOXKHO ObINIO NPeaCcTaBUTb PaHee, KOraa yeayru 6bian KeCcTKo NpuBA3aHbl K
TUNY YCTAaHOBJ/IEHHbIX KOMMYTATOPOB (CTaHUMiM). HoBble pa3paboTKM cnocobCTBYIOT NOABAEHUIO 6HONbLIOTO
KOJIMYecTBa yCayr v NPUAOKEHWUN 33 SONONHUTENbHYIO NAATy, KOTOpble MOryT 6biTb NpefocTaB/eHbl C
MCNO/MIb30BAHMEM PA3/IMYHBbIX NAATGOPM, Pa3MbiBas PaHULbl MEXAY PasANYHBIMU  JIMLEH3UAMMU.
Hanpumep, nocTaBLiMKam ycayr MHTEPHETA pPa3peLleHo NPesoCcTaBAeHNE YCYT LWMPOKOMOIOCHOM CBA3M,
HO Ta Ke naaTdopma NOAAEPKMBAET TaKKe U UHTEpPHEeT-TenedoHUI0. IP-TeneBnageHe U MHoOTMe apyrue
ycayrmn Knacca triple play (naketa us Ttpex ycayr), npegoctaBisemble 06blYHO MO JIMLEH3UU NOCTaBLLMKA
yCAyr focTyna, TEXHUYECKM MOTYT NPefoCcTaBAATbCA NOCTaBLLMKAaMKU yeayr uHtepHeTa (ISP) nosepx ycayr
LUMPOKOMONOCHOM CBA3W. [NaBHas 3ajaya, CTOAWAA nepes, PeryiaTopHbIMM OpraHamu, — 3TO KaK
COXpaHUTb 6anaHC MeXay CyLecTBylowein HOPMaTUBHO-NPaBOBOM 6a30i M ObICTPbIM TEXHUYECKUM
NPOrpeccom, NPOUCXOAALMM B CEKTOPE 3/1eKTPOCBA3M. MPUBA3AHHOCTL K CYLLECTBYIOLLEN HOPMATUBHO-
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npaBoBol 6ase MOKET OrpaHUYnUTb A1 MAcCOBOro noTpebuTtens nosb3oBaHWe NA0AAMM TEXHUYECKOTO
nporpecca, B TO e BPemMa paspeleHne MNPUMEHEHUA HOBbIX TEXHONOMMA U MNPUNOKEHUN W
CTUMY/IMPOBaHMe MCNO/Ib30BaHMA IP-ceTen npoTUBOPEUUT NONOXKEHMAM CyLLecTBytoLLEero
3aKOHO4ATe/NIbCTBA WM MOMET MOB/AMATb Ha COXPaHeHMEe PaBHbIX YC/AOBUIM ANA y4yacTHMKOB. [loKa
CTOPOHHWUKM OAHOM KOHUEMNUMU NOAAEPKMBAOT noouwpeHue nepexofa K CIIM, NOCKOAbKY 3TU CeTU
ABNAOTCA YyAOOHbIMM ANA NoMb3oBaTeNlen WM MNO3BOAAIOT KAMEHTaM MOAYYUTb AOCTYN K HOBbIM
OONONIHUTENbHBIM YC/IyraM U MPUIOXKEHUAM No 6o0/see HU3KOW LeHe, apyrve nosaratoT, yto CMM
ABNAKTCA HWYEM WHbIM, KaK TEXHUYECKMM [OCTUXKEHMEM, U, CNefoBaTeNbHO, KaK CYMTAIOT OHM,
IOPUANYECKMX OCHOBAHWI Ans nepexoga HeT. PeweHue o Tom, nepexogutb K CIMN nam HeT, umeet
KOMMeEpPYECKY0 NOAOMNEKY, N MO3TOMY, MO UX MHEHUIO, OHO MOXKET OblTb NPeA0CTaBNeHO NOCTaBLMKaM
ycnyr. Mo nx cnosam, He cnepyeT BMELMBATLCA B CYLLECTBYHOLLYIO, MPOBEPEHHYIO BPEMEHEM CTPYKTYPY
JINLLEH3MpPOBAHUA.

Mepexoa k CMM nogpasymeBaeT, YTO TPaAHWULbI MEXAY Pa3NUYHbIMW BU3HEC-MOAENAMM, YCAYramu U
pblHKamMK OyayT nocTeneHHO ucyesdatb. NS TOro 4ytobbl CNPaBUTBCA C 3TOM CUTyaUMER, pPeXum
NIMLEH3NPOBAHNA [O/KEH COAEPXKaTb YHMBEPCasibHble NNLEH3UWU AR CETEBLIX ONEpaTopos, NMO3BOAAA
nocnegHUm npegnaratb Aobble ycayru M npuaoxeHus Ha 6ase IP B eaunHOl ceTW, MOAHOCTbIO
OCHOBAHHOM Ha IP.

OAHMM M3 OCHOBHbIX BOMPOCOB, KOTOPbIA HEOBXOAMMO PACCMOTPETb NPM BHECEHWMWU MNOMPABOK B
JINLEH3NPOBAHNE, ABNAETCA BOMPOC 06 yTBEpXKAEHHbIX |IP-mexcoeanHeHusax. Kpome Toro, cyliecTteytoT
HEKOTOpPble HEe3Ha4YMTe/bHble BOMPOCHI, KacalwMmeca JULEH3NPOBAHUA, KOTOpble MOFYyT WMMETb
HeraTMBHble NOCNeACTBUA A/1A NOCTABLLMKOB YC/YT, HO He NPeaCcTaBAsoWMe cepbesHbIX NPenaTCTBUI Ann
nepexoga Kk CII.

MN3MeHeHMA peXxnuma INLEH3NPOBAHUA, NOJHOCTbIO HEMTPANbHOrO B TEXHONOTMYECKOM MJ1aHe, BaXKHbl ANA
nepexoda K CIMIM, U OHM TaKKe TEXHO/NIOTMYECKM HenTpasibHbl, TaK YTO HET HeobxoAMMOCTU XKAaTb
AanbHelLWwero TeXHONI0rMYeCcKoro Uan PbIHOYHOro Nporpecca.

NHTepecHbIM BOMPOCOM ABAAETCA 06CYKAeHMEe POAN HOPMaTUBHO-NPaBOBOMN 6a3bl A4/1A CTUMY/IMPOBAHUA
n ykpennernmsa CMIM. Cetu CMN npeactasnsatoT coboi 3HaUMTENbHbIE U3MEHEHMUS HA PbIHKE, Bbi3BaHHblE
TEXHUYECKUMM U SKOHOMMYECKMMM npoueccamun. B ycnosuax KoHkypeHumu CIMN HyxpaloTca B
onpegeneHHon CTPyKType, O4HAKO BO3HMKAET BOMPOC, MOXKET M OOJ/IKHa /I TaKaa CTPYKTypa 6biTb
3apaHee onpegeneHHon MAW Ke AO/MKHbl npeobnagaTtb PbIHOYHbIE MEXaHW3Mbl, a pPeryanpoBaHue
[O/IKHO aKTMBM3NPOBATLCA NIULLb B C/IyYae 3aTPYAHEHWNIA B Pa3BUTUMN KOHKYPEHLUN.

Ponb perynvpoBaHus COCTOMT B TOM, YTOObl NO3TaNHO ABWUraTbCA Briepes B cayyae cboeB mMexaHU3IMOB
pbIHKa, Hanpumep npw 310ynoTpebaeHnAx rocnoACcTBOM Ha PbIHKE WAM AUWEHUMM NpaBa BbiXxoAa Ha
PbIHOK. 3TO Ka3anocb "ecTecTBeHHbIM" PasBUTMEM BO BPEMEHa CTAHOB/JIEHWS OTKPbLITOrO PbiHKA, Koraa
CYLLECTBOBa/Ma OMACHOCTb TOrO, YTO 3aKOHHbIE MOHOMONWUU CTaHYT (aKTUYECKUMU MOHOMONUAMM,
HeCMoTpPA Ha OPULMANBbHYIO OTKPBLITOCTb PbiHKA. CeroaHa cuTyauus apyras. PeryaiMpoBaHue go/XKHO 6bITb
onpasgaHo cbosamu pbiHKa. Mepexog K CIMNM He cBA3AH C PbIHOYHBbIMKM CHOAMM, HAPYLUEHUAMM
KOHKYPEHLMU WAM NNLEHMEM NPaBA BbIXOA4A Ha PbIHOK. TakMe pesynbTaTbl BEPOATHbI B 3aBUCMMOCTU OT
CUTYaUMM Ha MecTax, HO HMKAKOM O4YEeBUAHOW CBA3KM Mexay nepexogom K CMM u, Hanpumep,
rocnoAcTBOM Ha pPblHKe He cywecteyeT. Takum obpasom, ntobasa nonbiTKa "naaHMposaTh” nepexog, K CMMM
C TOYKM 3PEHUA PeryvMpoBaHUsA AO/KHA NpeanpuHMMaTbCs C BONbLUION OCTOPOXKHOCTLIO. B KauecTse
aNbTepHaTMBbl MOXHO CHayana no3Bo/UTb PaboTaTb PbIHOYHBIM MEXaHW3MaMm, a BMELWMWBATbCA 3aTeEM
TO/IbKO B TOM C/ly4ae, eCcNn PbIHOK He BbINOHAET CBOMX GYHKLMIA. ITO TakKe OyaeT o3HauyaTb, 4YTO
nepexos Ha CMNM cneayeT [AOPOXKHOW KapTe, OMNpeAensemMor TEXHONOMMAMM W PbIHKOM, a He
PerynaToOpHbIMU NOMOKEHUAMM.
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4 AHanus passeptbiBaHua CIMN

4.1 Llenun passeptbisaHua CMM

CueHapuu 1 nnaH nepexoaa A0/KHbI MPUHUMATBCA B 3aBUCUMOCTM OT CUTYaLUUK B KaXKA0M CTpaHe uam oT
KOHKpeTHOro onepaTtopa. B obliem cyliecTByoT ABe TOUKM 3pEHUA BbICOKOTrO YPOBHA, KOTOpble cieayet
YUYUTbIBATb NPU HEOBXO4MMOCTU Nepexoaa.

CornacHo nepBoit Touke 3peHwus, nepexog K CMNM paccmaTtpuBaeTcs Kak cnocob ycoBepLIeHCTBOBAHMSA
NMHOPACTPYKTYpbl. B 3TOM cayyae nnaH nepexopa AO/MKeH ObiTb HanpaBAeH Ha 3aMeHY CyLLeCTBYHOLMX
ceTeil 3/IeKTPOCBA3M TaK HasblBaeMbIMM "CETAMM, MNOJIHOCTbIO OCHOBaHHbIMKM Ha IP", Bk/oyas
WHTEHCMBHOE pa3BepTbiBaHME "LIMPOKONONOCHOIO gocTyna".

C ppyroi Toukm 3peHua, nepexog K CMNIM paccmaTpuBaeTcs B KayecTBe ¢aKTopa, CnocobcTBytoLLero
pa3BUTMIO 06LLECTBA, B YAaCTHOCTM CTUMYNINPOBAHUA CO34aHMA "3N1eKTPOHHOro obuiectea". B aTom cnyyae
nnaH nepexoga A0/1XKeH 6bITb Hanpas/ieH Ha nogAdepXKy KOoHBepreHuuun, B 4aCTHOCTU KOHBepreHuuu
ceTeli GUKCMPOBAHHOWM M NMOABUMKHOM CBA3M, @ TaKXKe NOALEPKKY PA3/IMYHbIX NPUAOKEHUIN (Hanpumep,
3/1eKTPOHHOe 3apaBooxpaHeHne, USN n . a.).

PekomeHpyeTca KOM6MHVIpOBaTb AaHHble 3TUX nNoaxoaoB C CO6I'IIO,EI,€HVIEM 6anaHca B 3aBUCMMOCTM OT
cnTyauun B Ka)KAOVI CTpaHe U KOHKPEeTHOro onepaTtopa.

4.2 U3yyeHue HaKoNNEeHHOro onbITa

4.2.1 CoeepweHcmeosaHue UHppacmpykmypol

OaHMM M3 npumepoB nepenoBoro onbita nepexoga K CIM, obbABneHHoro komnaHuel BT, asnaetca
NPOEeKT noz HaseaHMeMm "CeTb XXI BeKa", B KOTOPOM K/tOYEBYIO pPO/ib MUrpatoT cetu BT, npeaHasHayeHHble
Ans pabotbl B XXI BeKe. O4MH M3 UHTEPECHbIX MOMEHTOB, CBA3aHHbIX C NAaHaMK pa3BuTMA cetu XXI Beka
KomnaHun BT, — 3TO CTPYKTypa cyliecTByrolwmx cetei n cetn XXI Beka. 9TO AaeT HAaM O4YeHb BAXKHYIO
MHPOopMaLMIo O NpenmyLlecTsax BHeapeHus CIIM, ocobeHHOo A/1A ceTEBbIX ONEepPaTopos..

Janee Ha PucyHke 4-1 nokasaHbl CTPYKTYpbl AEWCTBYHOLWMX ceTerm KomnaHuu BT, BKAlouatowme
pas/nyHble CeTM nepenayun u pasHoobpasHble y3/bl, BbIMNOAHAOWME pasHble QYHKLMM B COOTBETCTBUM C
yCnyramu, 3a KOTOpble OHWM OTBEYAlOT, U reorpaduyecknm pacnosioxeHvem. s 6a30BON ceTu TaKkKe
CYLLEeCTBYIOT pa3Hble CeTU, NMOoALEpPrKMBAlOLWME pas3/iMyHble BUAbl MapLpyTU3auum B COOTBETCTBUMU C
0COBEHHOCTAMM KOHKPETHbIX YC/YT.

MofobHas CTPyKTypa U KOHOUrypaLMsa CeTU, OPUEHTUPOBAHHbIE HA OKasaHWe YC/yr, ABNAIOTCA NPUYNHOMN
AybnnpoBaHWA  3N1emMeHTOB  MHOPACTPYKTYpbl, B YacTHOCTM Nepejalowmx y3/0B  WAW Y3708
MapuwpyTmsaumm. Kpome TOro, oHa TpebyeT yClOXHEHHOM cxemMbl QYHKLMOHUPOBAHUA CAyKO U ceTen,
MOCKOJIbKY B NPeAoCTaBAEHUN KOHKPETHbIX YCAYT y4acTBYHOT Pas/iMyHble CUCTEMBI. ITU acneKkTbl TpebytoT
6onee 3HAUMTENbHbIX MHBECTULWUIA, YTO MOXKET MPUBECTU K Ayb6AMPOBAHMIO NPeaoCcTaBAEHUA YCayr u
noTpeboBaTb AOMOSHUTE/IbHBIX PECYPCOB ANA Uenel 3Kcnayatauum u oBCAyKMBAHMA, YTO B CBOHO
oyepeab BbI30BET 60/bLINI PACXO NOACKUX U GMHAHCOBBIX PECYPCOB.
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PucyHok 4-1: CywecTtsyloLime cepBUCHbIE CTPYKTYPbl KOmnaHuu BT ¢ pagom y3nos

MepgHbIn
kabenb

ApeHO0BaHHbIe IMHUKN

=

- SDHVC-4
PD

KoHeuHble
nonk3o-

BaTenu

B oTanume oT AeNncTBylOWEN ceTeBOW KOHPUrypaumm KomnaHuu BT ceTb XXI BeKa mMmeeT [0BO/IbLHO
NPOCTYIO CTPYKTYpy, HO b6onee wWMpoOKME OYHKLMOHANbHbIE BO3MOMHOCTM He TOJIbKO B OTHOLUEHUM
rON0COBbIX YCAYr, HO WU OAA YCAYr LWMPOKOMOAOCHOro Adoctyna. Ha PucyHke 4-2 npuseaeHa npocTas
Mmogenb KoHourypaumm cetm XXl seka. Ha PucyHke 4-1 nokasaHa MNpocToTa CTPYKTYPbl U OCOBEHHO
3aMETHOE YMEHbLUEHWEe KOJ/IMYeCcTBa Y3/10B MPU COXPAaHEHUW MaclTabHOro oxBaTa K/AMEHTOB. 3JTa
CTPYKTYpa UCMONb3yeT NPEUMYLLLECTBA XapaKTEPUCTUK CETU, NOHOCTbIO OCHOBAHHOM Ha IP, 4To no3sondeT
NOCTPOUTb  MNPOCTY0  KoHdurypaumio 6as3oBbix ceTeld, U MNO3TOMYy BCE  YCAYrM  [ONXKHbI
MapLUpyTU3MpPOBaTbcA 6a30BbiMM  IP-ceTAMM C PasANYHLIMM MOTOKaMK, KoTopble obpabaTtbiBatoTca
OTAENbHO OT ynpaB/ieHUa TpadUKOM U acneKToB NpeLoCcTaBAeHUA YCAYr, HO UCNOb3YIOT OAHU U Te XKe
CUCTEMBI.

Ele o4HMM NPEMMYLLECTBOM 3TOMN CTPYKTYPbl ABAAETCA COKPALLEHME U pacliMpeHMe KOHTaKTHbIX ToUYeK
K/IMEHTOB, YTO MO3BO/IAET OCYLECTBAATb 6osee MOJHbIA OXBaT KAWEHTOB. MIMEHHO No 3ToW MpuuMHe
AaHHaA CTPYKTYpa coxpaHsaeT 60/bLyIo Y4acTb Y3/10B Ha CTOPOHE KAWEHTA NPU 04HOBPEMEHHOM YAaNeHum
APYrvX Y3108 U3 NpeaplayLiein CTPyKTypbl.

PucyHoK 4-2: CeTteBble CTPYKTYpbl KomnaHuu BT ¢ pagom y3nos (cetu XXI Beka)
R

Knacca 5
u WWW

KoHtent NYWU
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BHegpeHue CMNM B cet KomnaHuu BT nog HasBaHMem "CeTb XXI BeKa" NoKasbIBaeT, Kak MHPACTPYKTypa
MOXeT OblTb YCOBEpLIeHCTBOBAaHA B LEAAX YyAO0BAeTBOpPeHMs Oyaywum TeHAeHUMAM pa3BuUTUA
npeanpuHUMaTeNbCKoW AeATeNbHOCTM U TpeboBaHMAM nonb3oBaTesnelt n onepaTopoB. Heobxoanmo
BHMMATE/NIbHO paccMoTpeTb NyTb peanmsaumm CMNM Komnauuve BT M M3BNEeYb YPOKM U3 aCNeKToB
yCOBepLUEHCTBOBAaHUA MHPPACTPYKTYpbI.

B 0o4HOM M3 OTYETOB FOBOPUTCA O TOM, YTO 3Ta HOBasA CTPYKTypa no3sonuT Ha 30-40% ymeHbwWTb
BbI6GPOCHI NAaPHUKOBLIX Fa30B, KOTOPbIE B HACTOSALLLEE BPEMSA CTAHOBATCA Cepbe3Hoi Npobaemoit ana Bcero
Mupa. MpocTble pacyeTbl NOATBEPKAAIOT BbIBOAbI, COAepKalmecs, B LOKNASe:

o YMeHbLUEHWe KONMYeCcTBa Y3108 focTyna ¢ 8,8 Tbic. Y3108 A0 5,5 TbiC. y3/10B (CHUXeHMe Ha 37,5%);
. yMeHblleHne KonmyecTtea 6a3oBbix Y3108 co 115 ao 100 y3noB (cHUKeHue Ha 14%).

B HacToALEeM OTYeTe Mbl HE MblITaeMCA OLEHMTb 3TOT Pe3ynbTaT C TOYKM 3peHMs 3aTpaT, O4HAKO 3TO, Kak
npaBuio, NPeAnosaraeT OrPOMHYI0O 3KOHOMMIO CPEACTB, BK/KOYAs 3aTpaTtbl HA 3KCM/yaTaLMI0 KaxAoro
y3na.

PucyHoK 4-3: Bbirogbl Komnanuu BT ot BHegpeHua ceteit XXI BeKa

Konwuuectso y3nos
KonnuectBo Y3210B B ceTAX A0CTyna
B6a3oBbix ceTsax KonuuecTeo yanos
Ao nosienenus CMN
~5,5k 2k ~1k ~300k ~100k ~15k
y3na y3noB ysen y3noBs y3noB yanos
KonuuecTtso y3nos
nocne nosBnenus CMN
~5,5k ~100k
y3na yanos

4.2.2 CmumynuposaHue pazeumusa obujecmsa

Opyrum Bngom nepexoga K CIMNIM aBnserca obecrneyeHne MHOPACTPYKTYpPbl AN MOCTPOEHWUA HOBOTO
obuwecTBa, B YaCTHOCTU 3/IEKTPOHHOro obuiecTsa. Takon nogxon bbin 3assneH Pecnyb6aunkoi Kopesa B
npoekTe nofA HasBaHuem "BcN: LIMPOKOMONOCHbIE KOHBEPrMpOBaHHbIE CeTU", KOTOpbIM B HacToAllee
Bpems peanusyetca B Pecnybaunke Kopes.

OAHOM N3 OTANYUTESIbHBIX 0COBEHHOCTEM KOPEMCKOrO BapmMaHTa ABASETCA TO, YTO 3aMyCKatoT 3TOT NPOEKT
MPaKTUYECKM Ha 3aBepluatollem 3Tane pa3BepTbiBaHMA CeTel LMPOKOMONOCHON cBA3U. [lo3aTomy wux
BuaeHue BeN coseplueHHO Apyroe, Yem y KomnaHuu BT. OCHOBHbIMM MYyHKTamMK ABAAIOTCA Ceayiolme:

. NOCTPOUTb HOBENLLIYIO MHPOPMALMOHHYIO MHPPACTPYKTYPY B MUPE;
. co34aTb cpesy ANA UCMONb30BAHUA MYAbTUMEANNHbIX YCNYT BbICOKOTO KayecTBa;
. NnoAroToBMTb 63a30BbIN NAaH B COOTBETCTBMM C POCTOM PbIHKA oTpacau UT.

KaK nokasblBalOT 3TW KOHUENTya/bHble 3aaBieHus, Kopea cocpefoTouMBaeT CBOM YCU/AMA CKOpee Ha
CO3[aHNM HOBOW COoUManbHOM MHOPACTPYKTYpbl, TOr4a Kak AeATenbHOCTb KomnaHum BT ocHosHoe
BHMMaHME yaenseT COBEpLIEHCTBOBAHUIO CBOeW MHPPAcTpyKTypbl. Takum obpasom, Kopes mcnonbsyer
MOAe/fib, OCHOBAHHYIO Ha pacnpefeneHnn ponei, rae y KaXkAoro CeKktopa MMeeTcA CBOA pPOJib.
B COOTBETCTBUM C 3TOW MOAENbIO NPABMTENLCTBO BbINOMHAET GYHKLMIO CTUMYIUPOBaHMA PaspaboTKu
HOBBIX YCAYT W NPUAOKEHWI, KOTOpble ByAYT NCNO/Ib30BaTbCA AJ/1A MOCTPOEHWNA 3/EKTPOHHOIo 06LLecTsa,
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TaKUX KaK 3/71eKTpoHHOoe obyyeHue, 3neKTpoHHoe 3apaBooxpaHeHue, USN wuT.a. Onepatopbl cetu
yaenaoT 6osbwoe BHUMMaHWe MoAepHM3auMu cBoelt WMHOPACTPYKTYpbl ANA noageprKaHua ycayr
KOHBepreHuumn, B yactHoctn ycnyr FMC mn IPTV, B TO e BpemA NpoAonkKasa paclwmpATb BOSMOXKHOCTU
ceTel gocTyna, ytobbl obecneunTs 6GbLUYIO WMPUHY NOIOCHI A8 KANEHTOB.

5 CuTyauMoHHbIe uccnepoBaHuUA
5.1 CUTyauMoHHble uccnesoBaHna No MHBectUumam B LLU M BONIOKOHHO-ONTUYECKUE
cetm

ICTA, HauMOHanbHbIN perynatopHbin opraH (NRA) Typuuu, NpuHAN peweHne 06 MHBECTULMAX B pa3BUTUE
BOJIOKOHHOW oNTUKK. CornacHo onybsankoBaHHoMy 3 oKTabpa 2011 ropa peweHuto ICTA onepaTtopbl,
BKNAAbIBAlOWME CPEeACTBA B Pa3BUTME BOJIOKOHHO-OMTUYECKMX CETEl, OCBODOMKAATCA OT KaKux-1mbo
06A3aTenbCTB HA Nepuos B 5 neT, Uan Jo Tex Nop, NoKa YMCN0 abOHEHTOB PO3HMYHbIX YCAYT HE AOCTUTHET
ypoBHA 25% oT 06LLero yncna aboHEHTOB LUMPOKOMNONOCHOTO AOCTYMa. 9TO 03HAYaeT, YTO B TEYEHME 3TOro
nepmoaa ycayrn BOJIOKOHHbIX CeTel He ByayT OLEHMBATLCA B KaKMX-NMBO onpeaeneHnax poiHka. Typuma
BCE eLle HaxoguMTca B NpoLecce nepexoaa ot cyliecTsytowmx ceten K CIIM. B Hayane npouecca nepexosa,
no 3assneHuto Turk Telekom — geicTeytowero onepaTtopa ycnyr ¢puKkcMpoBaHHoM cesasu, B ICTA nposeaeH
BecbMa r1ybokuii aHanns cutyaumn. B TeyeHne nepmoga oueHkM B ICTA Takke obCyXaanca Bonpoc o
TOM, KakK MOMHO Hauayywmm o6pasom aKTMBU3MPOBATb pPa3BepTbiBaHME  OMNTOBOJIOKOHHOM
MHOPACTPYKTYPbI M ee PacnpoCTPaHEHWE B KpaTyallume CPOKM NOCPEeACTBOM COAENCTBUA onepaTopam B
WHBECTMPOBAHMM CPEeACTB.

B TeueHune natTunetHero nepuoga KomnaHus Turk Telekom Tak»Ke ByaeT npesocTaBAAaTb ONTOBbIE YCAYTU
yepes ONTOBOJIOKOHHYIO MHOPACTPYKTYpPYy NyTeM MepenpoaarkM ANA KAWEHTOB A0CTyna K O6UToBbIM
NMOTOKaM Ha paBHbIX ycnoBuax n 6es guckpmmmHaumm. C gpyro CTOPOHbI, PEryiaTopHble MOJIOXKEHUs B
061acTn pa3BepTbIBaHMA BOJIOKOHHbIX CETEM HE A0KHbI NPOTUBOPEUUTL NPUOPUTETHBIM NPUNOKEHUSM.
3aKOHOAaTe}'IbeIe dKTbl, NMPUHATbIE B KadecTBe MNPUOPUTETHLIX, AO/IXKHblI NoAAepXuBaTb NblroTbl AONA
BOJ/IOKOHHOM OMNTUKMW.

PeweHune TypeuKoro peryiaTopHOro opraHa O NpeaocTaBNEHUMU NbrOT AN BOJOKOHHbLIX CeTel MOXKeT
paccMaTpMBaTbLCA B KaYecTse a/ibTEPHATUBHOIO MeToAa CTUMY/IMPOBAHUA ONepaTopoB A/ MHBECTULMIA B
BOJIOKOHHYIO ONMTWKY W BO3BpaTa MHBECTULMI B MaKCMMaslbHO KOPOTKUI U pPa3yMHbI Nepuos, BpeMeHMU.
Tem He MeHee BbIBOAbI M PE3Y/bTaTbl 3TOTO PELEeHUs O NPefoCTaBAeHUU NblroT A0/XKHbI, 6e3ycN0BHO,
KOHTPOAMPOBATbCA. Mbl JO/MKHbI UMETb B BUAY, YTO BCe MOAXOAbl, HEOOX0AMMbIEe B HOBOW CUTYaLuK,
BK/IIOYAIOT HEKOTOPbIE PUCKU M MOTYT MPUBECTU K OTPULLATENbHbIM MOCAeACTBMAM. TeM He MeHee, Mbl
CYMTaeM, YTO BbllleyKasaHHOEe pelleHWe TYpeLKoro HauMOHANbHOFO PEryiATOPHOrO OpraHa O JbroTax
MOXeT ObiTb MPUHATO B Ka4yecTBe POJIEBON MoAenn AA pafda CTPaH, UMEIOLWMX CTPYKTYPY PbIHKA,
AHa/IOTMYHYIO TYPELLKON.

3T0 perynaTopHoe MOJIOKEHMUE HaMpaBNEeHO Ha 3alWMTy MWHBECTMUMI, 4YTOObl He npenATcTBOBATb
pacnpocTpaHeHW0 BOJIOKOHHOM ONTMKW. B 3ak/loueHWe B npouecce BHEAPEHWA BOJIOKOHHOW ONTMKM
CTpaHbl [O/IKHbI MPOBECTM aHaAM3 CBOEM CTPYKTYpbl U MHOPACTPYKTYpbl pblHKA. HauuoHanbHble
perynaTopHble OpraHbl B CTPaHax AOJ/IKHbl HalWTU cnocob 3aluTbl UHBECTULMI, COOTBETCTBYIOWMMN MX
COBCTBEHHOM CTPYKTYpPE PbIHKA, 0COBEHHOCTAM MHGPACTPYKTYPbI M 61aroCOCTOAHMUIO CTPAHbI.

5.2 CuTyaumoHHble nccneaosaHua no passeptbisaHuto CIM

MC3 HenaBHO 3anNyCTUA NPOEKT AN PAa3BUBAOLLMXCA CTPAH B A3MATCKO-TUXOOKEAHCKOM PErvoHe C Lieblo
MONYYEHUS OLEHKM TEXHUYECKMX M PerynaTopHbIXx acrnektoB nepexoga K CMIM Ha ocHoBe oMbiTa
KOHKPEeTHbIX CTpaH. 3afayell NpoeKkTa ABAAETCA TaKXKe COAEeWCTBME HapaliMBaHWIO MOTeHuMana B
nepexoge K cpege CMIM ¢ noMoLLblo CEMUHAPOB M NPOGECCUOHANLHON NOATOTOBKE NO COOTBETCTBYIOLWUM
Bonpocam, cBa3aHHbIM ¢ CIMM B A3MaTcKo-TUXOOKEAHCKOM pEervoHe, a TaKXKe pacnpocTpaHeHue
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CUTYaUMOHHbIX UccnegoBaHuii Ha Temy CIIM nyTem cogencTBMs MexaHM3My coTpyaHudyectBa. OTyeT o
nepesosom onbite peanmsauum  CMM B A3KMATCKO-TUXOOKEAHCKOM pernMoHe — CUTYyauUOHHbIe
uccnegosanma no UHamn, dunmnnuHam, LWpu-/laHke M baHrnagew — MOXKHO HAWTM B OHAAWHOBOM
pexkume no agpecy: http://www.itu.int/ITU-D/tech/NGN/CaseStudies/CaseStudies.html.

6 MeTtopa nepcneKTUBHbIX TEXHONOrM u coctosHne passutua CMNMN

6.1 MeToa onpegeneHna Hanbonee NnepcneKTUBHbIX TeEXHOOrnA noctpoeHus CMNMN

JTa MeToAMKa OCHOBaHa Ha npuHUMne moaennposaHMA NOCTPOeHUNA WUAUM  peopraHusaunm
MHCbOKOMMyHVIKaLI,MOHHOI‘;I cetm gnAa oueHKn CToOMMOoCTM U NPOAO/IXKUTENIBHOCTU nepexoga K
MCNONb30BaHUIO onpeageneHHoro Ha6opa TEXHOHOFMIZ, KOTOpPble OTBEYalOT BCEM TDE6OBaHVIFIM BNnagenbua
ceTu.

Ha PucyHke 6-1 nokasaH 060OLWEHHbIM anroputm MmeToga. ITOT anropuTmM BK/IKOYAET YeTbipe
napannencHole (HE3aBUCMMbIE) TMOArOTOBUTE/IbHbIE MpPOLEAypbl, pPe3y/abTaTbl  KOTOPbIX 3aTem
MCMONb3YTCA NpU onpeaeneHMM Havbonee nNepPCneKTUBHbIX C TOYKW 3pEHMA CTOMMOCTM U CPOKa
CTPOUTENLCTBA (PEOPraHN3aLLMM) BAPMAHTOB NOCTPOEHUSA MHOOKOMMYHUKALMOHHOW CETH.

MepBasa u3 uyeTblpex npoueayp (ob6osHayeHa umdpoit 1 Ha PucyHKe 6-1) COCTOMUT M3 ABYX OCHOBHbIX
3Tanos: BBOA, MHGOPMALMKM O CTPYKTYype CYLLECTBYIOLWENA WAM NPOEKTUPYeMOi ceTu WU BblaeneHue
HE3aBMCUMbIX CErMEHTOB CETW, KOTOpble AO/KHbI BbiTb NOCTPOEHbI. MepBblit U3 3TUX 3TanoB BKJOYaET
nocteneHHoe BBegeHne MHGOPMaLMK O KaK4OM d/1emeHTe ceTu (060pya0BaHMM UAK KaHane cBA3W) oA
Tex ypoBHEW, O MOAEPHM3ALMU UAM MOCTPOEHUM KOTOPbIX MAET pedb. Kpome TvNa U TeXHUYECKMUX
XapaKTEPUCTMK KaXKAOro 3/IeMeHTa Ha 3TOM 3Tane A0/KHa bbiTb BBeageHa MHopmauma O B3aMMHOM
coeaMHEHMU 31EeMEeHTOB APYr C APYroM uyepes cheuumasnbHble uHTepdeiichl (Kak B npegenax TOro e
YPOBH#, TaK 1 ¢ 060pya0BaHNEM APYTUX YPOBHEW).

Bropaa npoueaypa (o6o3HaveHa Homepom 2 Ha PucyHKe 6-1) npeaHasHayeHa A/1A BblaeneHua w3
COBOKYMHOCTM HaboOpOB TEXHO/OMMIA, KOTOpble CeroAHA MOXHO paccmMaTpuMBaTb B KadecTse
MepcneKkTUBHbIX A1 MOAEPHM3ALUMU WMAM MOCTPOEHMA MHODOKOMMYHUKALMOHHOMW CeTU, TONbKO Tex
HabopoB, KOTOpble oTBevaloT TpeboBaHWAM Bnagesnbua cetu. [laHHaa npoueaypa COCTOMT M3 Tpex
OCHOBHbIX 3Tanos: GopmupoBaHMe TpeboBaHMIN K CETU Ha BCEX YPOBHAX, 3KCMEpPTHasA oOLeHKa
CYLLECTBYIOWMX HaAbOPOB TEXHONOMMN NOCTPOEHUA MWHPOKOMMYHUKALMOHHBIX CeTe U  OueHKa
COOTBETCTBMA NEPCMEeKTUBHbIX TEXHOMOMMIN TpeboBaHUAM K MpoekTUpyemoi ceTu. B pesynbraTe
BbINO/IHEHWA 3TOM NpoLeaypbl A0MKeEH BbITb MOAYYEH CMMUCOK TeX HaBOPOB TEXHONOMMIA (4N1A Kaxaoro us
YPOBHel ceTu), KOoTopble MO/SIHOCTbIO OTBEYaloT TPebOoBaHUAM, YCTAaHOB/IEHHbIM A8 3TOW CeTU ee
Bnagenbuem. [lepexog K 3TMm Habopam TEXHO/MOTMI Ha nocnedyloWmx 3STanax MeToaAuKu byaert
aHaNOMMYHbIM C TOYKM 3PEHMA CTOMMOCTM U1 NPOAO/IKUTENbHOCTU PEOPraHU3aLMM ANA KaXKA0ro U3 HUX.

TpeTba npoueaypa (0603HayeHa undpoit 3 Ha PucyHKe 6-1) aBnseTca Hanbonee CAOKHOW C TOUKM 3peHuns
Ko/iMyecTBa onepauuini. ITa npoueaypa BKAKOYAET LMKANYECKUI nepebop Bcex BbIBPaHHbIX HE3aBUCUMbIX
CermeHToB (KoTopble Mog/iexaT MOLEePHU3aUMM UK NOCTPOEHWMIO) ANA NOCNeA0BATE/IbHOW OLEHKM UX
nepesoa Ha HOBble NEPCNEKTUBHbIE HABOPbI TEXHONOTMI (MM NOCTPOEHMA CETU C UCMNO/Ib30BAHMEM ITUX
HabopoB TexHONOrMiA). Pasnuune mexkay MOAEepHMU3aLMeNn CyLecTBYIOWeEN CeTM U NOCTPOeHUEM HOBOW
3aK/l0YaeTCA, B MepByl0 o4yepeab, B TOM, YTO NpU OBHOBAEHWM LEWNCTBYIOWEN CeTM YYMTbIBAKOTCS
AONONHUTEIbHOE BPeMA M 3aTPaTbl Ha AEMOHTaK CyLLecTBytoLero 060pyA0BaHMA U/ UK CYLLECTBYIOLLMNX
KaHanoBs cBA3n. OCHOBOM AN1A 3TOM Npoueaypbl ABAAETCA CNeumnanbHo co3gaHHan nHdopmalmoHHas 6asa
OaHHbIX O pblHKe 060pPYAO0BaHMA 3/1EKTPOCBA3M, KOTOPas BK/YAET MHPOPMALMIO O BO3MOMKHOW
B3aMMO3aMEHAEMOCTM MoAenein Apyr ¢ APYyrom. PesynbTaTtom 3ToW Npoueaypbl ABAAETCA BEKTOP
CTOMMOCTM WM NPOAO/IKUTENIbHOCTY MOAEPHU3aLMKN (MAM NOCTPOEeHMA) ceTu (No ee yYpPOBHAM) C
ncnonb3oBaHMem Habopa NepcrnekTUBHbLIX TEXHONOTMIA.

MocneaHsas npoueaypa anroputma (ob6osHaveHa uudpoit 4 Ha PucyHke 6-1) BkAoYaeT onpegeseHue
Hanbosiee NepcnekTMBHOro Habopa TEXHOIOMMIA HA KaXKA0M YPOBHE CETU Ha OCHOBE CPaBHEHMA 3aTpaT v
NPOAC/IKUTENBHOCTU MOAEPHM3AUMM (MM NOCTPOEHUA) C YYETOM OCHOBHbIX GUHAHCOBLIX NOKa3aTesei
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AeATeNbHOCTM BNajenbla CeTM NO OCHOBHOMY HanpaBieHUIo (Hanpumep, NyTem onpepeneHus CPoKos
OKyMaemocCTH onepaTopa CeTU 3/1EKTPOCBA3M).

CnepnyeTt TaKKe OTMETWUTb, YTO a/firOPUTM, NPUBEAEHHbIN Ha PuUcyHKe 6-1, NoKasbiBaeT TOJIbKO 06N
NPUHUMN onpegeneHua Habopa MepcrneKkTUBHbIX TEXHONMOTMIA, a ero crneumMduKkaums ONA KOHKPETHbIX
ycnoBui (co3gaHve HOBOM CETU WM PEOPraHM3aLMA CYLLECTBYHOLLMX, NMOCTPOEHME CETEN Ha Pas/INYHbIX
YPOBHAX U T. A.) NpeAnosiaraeT UCNo/b30BaHMe NOAPOOHbLIX aIFOPUTMOB.

PUCYHOK 6-1: 0606L1eHHbIN anroputm metoaa

P ———— 0B

- SKcnepTHas OueHKa ECTBY 0
BBOA MHOpMaLK O CTPYKType dopMupoBaHue TpeboBaHUi 7 aa60p0:TeXH:}}llg-ll'm71 A}’m
| CyLLECTBYIOLLEN U NMPOEKTUPYEMOii CeTh | K CeTV Ha KaXaoM ypOoBHe NOCTPOEHWS CeTel nocneay oL
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W/ ]
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Linkanueckasa nmpoueaypa onpeaenieHns CyMMapHO pacyeTHON CTOMMOCTH ®opMUpOBaHME CNIPaBOYHO I
1 NPOAO/KUTENIbHOCTY peopraHv3aUmmn n/unm NoOCTPOEHNSI Ha OCHOBE - 6a3bl AaHHBIX MO PbIHKY
| OLIEHKN CErMEHTOB Mnepexoja OT CyLIECTBYIOLIMX HA60POB TEXHOMOMMIA | 060py/I0BaHUS 3NEKTPOCBA3N
(ANa cylwecTBYOLWMX CETEN) K KaXaoMy U3 NepCrieKTUBHbIX Habopos T
f 3
| - &)
— i e
BBO/Z OCHOBHbIX (hMHAHCOBbIX Mpoueaypa cpaBHEHWSI BCECTOPOHHMX
nokasaTenew AesTeNbHOCTH . OLEHOK W onpeaeneHue Hanbonee
Bagenbua cetn = nepcneKTUMBHOro Ha60pa TEXHONOrnM
ANA KaXKaoro ypoBHS ceTu

3akntoyeHne no Haubosnee NepcneKTUBHOMY
Habopy TEXHOOrUM C TOYKMN 3peHust
MWHUMU3AUUN 3aTpaT U BPEMEHW peopraHnsaumn

6.2 TeKywee coctoaHue passutua CIMN

Basbl gaHHbIX MC3, B ocobeHHOCTU 6a3bl AaHHbIX MO TapUPHON NOSUTUKE, AEMOHCTPUPYIOT Pa3NNYHYIO
NOJIe3HYIO CTAaTUCTUKY. Llenbio 3Tol 6a3bl AaHHbIX ABAAETCA OTC/AEXMBAHUE N AEMOHCTPALUA TEHAEHLMI
NPUMeHeHMA TapudHON MONUTUKM B OTHOLIEHUW LEHOOBpa3oBaHMA, modeneil CTOMMOCTM/TapubHbIX
NIAHOB, aHA/IMTUYECKOTO y4eTa, NIaTbl 33 MEXKCOEAUHEHUA, YNPABAEHUA YHUBEPCA/IbHbIMU YCAYramu U
KOHTPO/IA 33 LleHaMW B Pa3HbIX CTpaHax. JaHHble NpefoCTaBAAOTCA EXKETOAHO PEryIATOPHbIMU OpraHamm
MO 3/1IEKTPOCBA3N U OMnepaTopamu ceTell. ITO NO3BOJIAET OTPAXKATb MONONKEHME e B PermoHax Ha Aaty
3ano/HeHNA BOMNPOCHMKA. [lanee Ha PucyHKax oT 6-2 Ao 6-4 NpuMBOJATCA CTAaTUCTUYECKME AaHHble,
0COBEHHO B OTHOLLEHUU ceTel nocnenyowmx NOKoIeHU, noctynatowme M3 BcemupHolt 6asbl gaHHbIX
MC3 no TapudHOM NOAUTUKE®.

: om [LononHutenbHyto nHpopmaumio B pasaene "Oko UKT": http://www.itu.int/icteye
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PucyHok 6-2: Ctagum BHeapeHua cuctembl CIMIM onepatopamu
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PucyHok 6-4: CMNM: peryanpoBaHue ucnonb3oBaHus cetei IP ana ycnyr nepegaum aaHHbix, 2012 ropg,
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Annex 1: Trends in Telecommunications

1 Market Trends

1.1 Overall Telecom Market Trends

General analysis of telecom market trend is rather positive in many of countries. Many of reports
informed their last year analysis results. This report makes references to various reports: the analysis from
Ofcom, United Kingdom published as “The International Communications Market 2012”, ITU reports on
“Measuring the information society: 2012” and “ICT Facts and Figures: 2011 and 2013” . These reports do
not cover all areas on the world but give certain information to look at overall trend of telecom
businesses.

Figures from the ITU show that by the end of 2011 2.3 billion people (around a third of the world’s
population) accessed the internet globally, almost double the 1.2 billion figures recorded in 2006. Over
this period growth in internet use was fastest among developing countries, and by 2011 62% of internet
users were located in developing countries, an increase from 44% in 2006. This trend is lead by expansion
in mobile and broadband services for data and internet as the key telecommunication market while fixed
voice oriented services are continuously diminishing as shown in Figure 1-1.

Figure 1-1: Global telecom services market growth by segment (IDATE)
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The report by Ofcom, United Kingdom indicated that there was rapid growth in the take-up of fixed
broadband services across the 17 countries in the five years to 2011, during which time fixed broadband
take-up almost doubled to reach 42 connections per 100 homes. Increasing take-up of fixed broadband
and mobile voice and data services have contributed to an accelerating decline in the use of traditional
fixed telephony services in most of the countries. Despite significant growth in fixed broadband take-up,
revenues from mobile data services exceeded those from fixed broadband connections for the first time
among surveyed 17 countries in 2011 as shown in Figure 1-2.
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Figure 1-2: Fixed broadband and mobile data revenues (2006 ~ 2011) (IDATE)
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As a total in the survey of Ofcom, mobile data has seen the fastest growth rate (CAGR) of 25.4% between
2006 and 2011 meaning that, for the first time in 2011, mobile data revenues (£82bn) exceeded fixed
broadband revenues (£81bn, CAGR of 11.1%). The report analyzed that this growth in mobile data
revenue has been driven by a rapid increase in the adoption of smartphones, from which it is much easier
and quicker to access the internet. SMS revenues increased at a slower CAGR of 8.7% between 2006 and
2011. Although SMS volumes are still growing but revenues have failed to keep pace as operators have
started to offer large bundles of SMS messages as part of subscription packages; this has stimulated use
but caused revenue pressure for SMS in many markets. However, much of the revenue growth in fixed
broadband in developed countries was realised towards the start of the five-year period when take-up
was growing rapidly. Fixed broadband may now be approaching market saturation in many European
countries, as the majority of households subscribe to fixed broadband services — limiting revenue growth
for the year 2011.The Ofcome report identified three of the key developments which are transforming the
global telecoms market, both in terms of industry structures and consumer behaviour:

o The mobile data explosion: the growth in mobile data, with key volume, subscriber and revenue
statistics, and sheds some light on the transition from large-screen PCs to small screen smartphone
mobile data use.

o Continued growth in superfast broadband networks: the deployment of superfast technologies
across countries, and the extent to which consumers are migrating to these services.

. Increased use of text messaging: the contrasting levels of use and expenditure related to texting,
and examine attitudes towards texting.
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1.2 Trends in the Voice Service Market

The Ofcom report indicated that the fixed voice call volumes continuously fell in most of countries for
which figures were available in 2011 except France, where they increased by 0.6% to 113 billion minutes
during the year (Figure 1-3). The resilience of the fixed voice market in France is largely as result of high
take-up of managed VolP services, often provided as part of a triple-play bundle of fixed broadband and
IPTV services over naked DSL. Naked-DSL-based broadband services do not require a standard fixed line,
so VolP over naked-DSL provides a low-cost alternative to voice calls made over traditional fixed
networks, as no line rental is paid. It is this which is the primary driver of the 13.1% fall in fixed voice
revenues in France in 2011, despite call volumes increasing during the year. In the UK, fixed voice call
volumes fell by 10.0% to 116 billion minutes in 2011, this rate of decline being the fourth highest among
15 countries.

It is noted that the major drivers behind declining fixed call volumes are the low cost of mobile voice and
text services and high smartphone take-up, which has contributed to the increasing use of alternative
forms of communication such as email and instant messaging. France and the Netherlands (where VolP
use is widespread) were the only countries compared where fixed call volumes increased in the five years
to 2011 (up by 1.8% and 0.4% a year on average, respectively). Conversely, the highest average annual
rate of decline over the period (13.0%) was in Australia, where fixed call volumes halved over the period,
largely due to the increasing use of mobile voice services. As a consequence, fixed voice revenues
continuously fell in 2011, the fastest rates of decline, with revenues falling by 17.8% in China and 15.3% in
India during the year.

Figure 1-3: Fixed line call volumes and revenue, 2006 and 2011
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Figure 1-4 shows the status of mobile voice call minutes and revenues by Ofcom report. The countries
where the highest proportion of calls originated on mobiles in 2011 were China (97%), the United States
(82%) and Poland (81%). In China and Poland this is partly due to the limited availability of fixed telephony
networks, while the proportion of calls that are mobile-originated will be overstated in China, the US and
Canada as the mobile call volumes used in the calculation include incoming call minutes. Germany and
France were the only comparator countries where less than half of voice call minutes originated on
mobile networks in 2011 (36% of voice call minutes were mobile-originated in Germany in 2011, while the
figure was 49% in France).

Figure 1-4: Mobile call volumes and revenue, 2006 and 2011
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1.3 Broadband Market Trends

Benefitting fixed broadband and mobile, especially smartphones, internet users (use of more data
including information) is increasing as shown in Figure 1-5 (by ITU, ICT facts and figures 2013).
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Figure 1-5: Internet users by development level and region
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As a consequence, bandwidth consumption of the world continuously increased as shown in the
Figure 1-6 below (by ITU, ICT facts and figures 2011).

Figure 1-6: Growth of bandwidth
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One interesting phenomena is that mobile broadband users are exceed fixed broadband users as shown in
Figure 1-7 (ITU, ICT facts and figures 2013). This phenomena is apparent in all of the regions, in both
developed or developing countries, which in turn means users enjoyed connectivity over mobile
environments.
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Figure 1-7: Status of broadband in 2011
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Following the analysis by ITU as shown in Figure 1-8, it is noted that mobile broadband is more expensive
in developing countries but considerably cheaper than fixed broadband services. By early 2013, the price
of an entry-level mobile-broadband plan represents between 1.2-2.2% of monthly GNI p.c. in developed
countries and between 11.3-24.7% in developing countries, depending on the type of service. However, in
developing countries, mobile broadband services costs are considerably lower than fixed-broadband
services costs: 18.8% of monthly GNI p.c. for a 1 GB postpaid computer-based mobile-broadband plan
compared to 30.1% of monthly GNI p.c. for a postpaid fixed-broadband plan with 1 GB of data volume.
Among the four typical mobile-broadband plans offered in the market, postpaid handset-based services
are the cheapest and prepaid computer-based services are the most expensive, across all regions.
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Figure 1-8: Price of mobile-broadband services, early 2013
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2.1

Overall Trends in Telecommunications

Overall Development Trends

There are various angles to look at trends of development in telecommunication such as users’ aspects,
services/applications’ aspects, devices’ aspects and networks’ aspects etc. Because of the recent
developments in telecommunication (should be included with the concept of ICT), this is not an easy task
with short sentences like in this report. Therefore this report broadly looks at the development trend
from these four different aspects.

In this regard, following Figure 2-1 provided an overview of technology development, taking into account
the evolving trends related to users and services/applications.

71



B26/2: [Mepexod om cywecmayrowjux cemeti K cemam rnocaedyroujux rnokKoneHul 0019 pa3susarouuxca
CMPAH: MexHuU4ecKue, pe2ysnsamopHsie U noaumu4yeckue acrnekmel

Figure 2-1: Abstraction of development trends
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. User perspective: Previous users were quite well-fitted with fixed types of services e.g. a black

phone for voice service and a facsimile terminal for graphic service. So it featured as one size
service fits all kinds of users. However, users today request more dynamic types of services
depending on their lifestyle, and whether they are using the service as a consumer or for their
business, etc. This is likely to continue developing in the future and as a result their usage of
telecommunication services and applications with require services at anytime, anywhere and on

any device.

o Service/Application perspective: Voice services have been the key service for telecommunication
providers during more than 100 years. This has is now expanding to cover more other services than
just voice, including multimedia services with broadband connectivity which are available today. It
is further anticipated to expand to cover various services/applications mixed together, which

sometimes is called convergence and other the provision of blending services.

o Network perspective: Previous circuit oriented networks have evolved to the packet networks of
today (mainly using internet protocol (IP)), including continuously increasing bandwidth using xDSL
and fibre optics and wireless technologies such as WiFi and WiMAX. This will be leveraged by
common core networks in the near future, which will be IP-based but enhanced by other elements

such as Quality of Service (QoS) and security.

o Device perspective: The area which has seen the most remarkable development is the device area.
The key themes in the development of devices include the need for them to be portable, multi-
functional and smart. Moreover, as the use and growth of IP is expected also for the near future,

devices should be IP-enabled.
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2.2 Convergences

During the past several years, the ICT domain has continuously developed to support various types of
convergences with a vision of “Any Time, Any Where, Any Services and Any Devices.” This trend has been
led by the development of the associated technology and the notion of “any information/service over any
transport infrastructure.” One traditional example of this is VoDSL (Voice over DSL). DSL was developed to
provide broadband connectivity but today this is used for voice services such as VolP. Another example is
TVoMobile (TV service over Mobile). Mobile was developed to provide voice services while users move
around, but today mobile is also used for watching TV.

Especially with development of NGN, fixed mobile convergence (FMC) is now becoming the first instance
of converged fixed and mobile services, and IPTV is also following with the convergence between telecom
and broadcasting. Moreover, convergences using ICT are rapidly expanding to cover many of the industrial
areas.

Figure 2-2: High level view of the converged environment
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Convergence can be classified into two main groups:

. Internal Convergence (within the same industry): This means the convergence between different
services and/or networks but within the same industries, such as FMC and IPTV. FMC is the
convergence between fixed and mobile, but both two belong to the same industry, the telecom
industry. IPTV is the convergence between telecom and broadcasting but they also belong to
telecom industry in their wider interpretation.

. External Convergence (between different industries): This means the convergence
between/amongst different industries, e.g., Telematics/ITS, USN, e-Health, Networked Robotics
and others. This type of convergence requires more complicated processing not only from the
technical aspect but also from regulatory and political aspects.
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Whether internal or external convergences, the high level view of how services are used in a converged
environment can be show as in Figure 2-2 above. Networks will then look like a cloud which allows for the
provision of connectivity to the devices anywhere, anytime and where any service can be delivered to any
device. Consequently, end users can make use of the services they wish to use in close relation to their
real life using handy smart terminal devices and sensors (e.g. USN), even while driving a vehicle.

2.3 Trend of User Willingness

As technology develops further (or maybe even the other way round), end user willingness to pay for
specific telecommunication services are also continuously changing. Actually it is better to say
“expanding” or “increasing.”

Figure 2-3 shows some interesting results of users’ willingness to pay for services. All types of services
shown in the figure (such as online shopping, accessing news online, etc.) have been identified as
important activities for end users, which they are not willing to pay for, especially when they are using
their mobile phones. However, there is a certain amount of willingness to use the services, even using the
mobile phone, when advertisements cover the associated costs. Both these two cases show that there are
potential customers who are willing to use such services if they are made available in an economically
beneficial way, such as using flat-rates for the fixed-mobile convergence access.

Figure 2-3: Customers’ willingness to pay for services
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Source: KPMG International

Figure 2-4 shows the results of research done on end user willingness to pay for convergence services.
One can see that people in Asia show more interest in converged services than those living in other
regions.
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Figure 2-4: Customers’ willingness to increase spending on converged services
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Annex 2: Tariff Considerations for Data Services including NGN

In the voice market, the tariffs are determined by competition. The Regulator sets a uniform
interconnection rate across all networks and allows the operators to come up with their own end user
rates which are to a large extent determined by competition allowing price differences between the
operators. However, tariffs for data services with the advent of NGN’s is different, since data services are,
in general today, supported by internet interconnected through the gateway.

[Note: In some countries (for example The Gambia), the gateway is still in a monopoly under the
incumbent, thus other providers such as mobile operators still need to go through an ISP to get connected
to the gateway.]

As regards voice services each operator has the liberty to charge as low as possible to be competitive in
price without having to worry much about covering costs. In the case of data services it is not that easy.
The extent to which data service prices can be lowered is constrained by the price of bandwidth from the
incumbent to the ISP and from the ISP to the other operators, such as mobile operator, in addition to all
other network operational costs. The following figure shows this relationship for pricing of data services.

Figure 2-1: An example of pricing on data services

Service Tariff ("
(e.g., mobile, NGN)
Network Costs
\ 4
> National Taxes
Internet
Gateway ISP’s COSTS e
Operator
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* This block has been modified from “GSM/NGN tariff” to “service Tariff (e.g., mobile and NGN), because this
block shows an input to the costs from other service aspects.
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Annex 3: NGN Functional Architecture/Security

1 NGN Functional Architecture

1.1 General Principles and Reference Architecture Model

As far as NGN systems (non-0Sl| systems) are concerned, all or some of the following situations may be
encountered when considering the OSI 7-layer basic reference model (OSI BRM):

o The number of layers may not equal seven;

. The functions of individual layers may not correspond to those of the OSI BRM;

o Certain prescribed or proscribed conditions/definitions of the OSI BRM may not be applicable;
o The protocols involved may be other than OSI protocols (one notable example being the IP);

o The compliance requirements of the OSI BRM may not be applicable.

Figure 1-1: General functional model of NGN
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NGN Management Functions

Transport
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The services and functions are related to each other, since functions are used to build services. It is
convenient to assemble functions into two distinct groups, or planes, one comprising all control functions
and the other comprising all management functions. The grouping of functions of the same type (i.e.,
control or management) allows the functional inter-relationships within a given group to be defined, as
well as the information flows between functions in the given group.

With this in mind, ITU-T Recommendation Y.2011 goes on to consider the functional aspects of systems
implementation. In particular, it develops the following high-level model, which shows how functions may
be grouped for the purposes of systems development. The functional blocks shown in Figure 1-1, can then
be further decomposed in sub-groups to represent grouping convenient for implementation and
distributed system depiction.
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NGN Functional Architecture

1.2

NGN services include session-based services, such as IP telephony, video conferencing, and video chatting,
and non session-based services, such as video streaming and broadcasting. Moreover, NGN supports

PSTN/ISDN replacement.

Figure 1-2: Abstracted NGN functional architecture

Applications
ANI SNI
— i = )
( 0
Application Support Functions | ..., )
. and Service Support Functions
: + Functions
' h H from other
IdM : H --}+ Service
Functions : Service Control and Content Delivery Functions Providers
vl Semeeser Service " :
: E - Pmﬁles- ) _‘ Control Functions§ ™= Content Delwery Functions E
2 i !
.o S : ' N s
k< $ 4 : z
= i :| Service Stratum :
w H] H
5 21 ¥ : (
GE: ' [ Network Attachment ( Moty 1 [ Resource : -
=] H and Control Functions and ked-4-
2 r 1 : e —— .{Management]___ | Admission H
© ' Transport User and Control trol H
= | ot Profiles Functions Fﬁﬁzuuns (S5 DO 1
________ E— h : Functions
....... . Transport Control Functions from
|End-User| | ] Other
Functions! "' Networks
Transport Functions
|- L. L. >y
UNI
......................... Transport Stratum NN
------- Control wee=ses Management
— Media 1M

The NGN architectural overview shown in Figure 1-2 comes from ITU-T Recommendation Y. 2012. The
NGN functions are divided into service functions and transport functions. According to
ITU-T Recommendation Y.2011, it is called the functional categories strata.

Customer networks and terminals are connected by UNI. Other networks are interconnected through NNI.
Clear identification of UNI and NNI is important to accommodate a wide variety of off-the-shelf customer
equipment while maintaining business boundaries and demarcation points for the NGN environment.

1.2.1 Transport Stratum Functions

Transport stratum functions identified in ITU-T Recommendation Y.2012 provide connectivity for all
components and physically separated functions within the NGN. IP is recognized as the most promising
technology for NGN. Thus, the transport stratum provides IP connectivity for both end-user equipment
outside the NGN and controllers and enablers, which usually reside on the servers inside the NGN. The
transport stratum is responsible for providing end-to-end QoS, which is a desirable feature of the NGN.
The transport stratum is divided into access networks and the core network, with a function linking the
two transport network portions.
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Transport functions: The transport functions provide the connectivity for all components and
physically separated functions within the NGN. These functions provide support for the transfer of
media information, as well as the transfer of control and management information. Transport
functions include access network functions, edge functions, core transport functions, and gateway
functions.

Transport control functions: The transport control functions include Resource and Admission
Control Functions, Network Attachment Control Functions and Mobility management and Control
Functions.

a)

b)

d)

Network attachment control functions (NACF): The network attachment control functions
provide registration at the access level and initialization of end-user functions for accessing
NGN services. The functions provide network level identification/authentication, manage the
IP address space of the access network, and authenticate access sessions. The functions also
announce the contact point of the NGN Service/Application functions to the end user. That
is, the functions assist end-user equipment to register and start the use of the NGN.

Resource and Admission Control Functions (RACF): In the NGN Architecture, the RACF
provides QoS control (including resource reservation, admission control and gate control),
NAPT and/or FW traversal control Functions over access and core transport networks.
Admission control involves checking authorization based on user profiles, SLAs, operator
specific policy rules, service priority, and resource availability within access and core
transport. Within the NGN architecture, the RACF act as the arbitrator for resource
negotiation and allocation between Service Control Functions and Transport Functions.

Transport User Profile functions: These functions take the form of a functional database
representing the combination of a user’s information and other control data into a single
"user profile" function in the transport stratum. This functional database may be specified
and implemented as a set of cooperating databases with functionalities residing in any part
of the NGN.

Mobility Management and Control Functions (MMCF): The MMCF provide functions for the
support of IPbased mobility in the transport stratum. These functions allow the support of
mobility of a single device. The MMCF provides mechanisms to achieve seamless mobility if
network conditions permit, but does not provide any mechanism to deal with service
adaptation if the post-handover quality of service is degraded from the quality of service
before handover. The MMCF assumes that mobility is a service, explicitly specified by
parameters in the user service profile. The MMCF is not dependent on specific access
technologies, and supports handover across different technologies.
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1.2.2 Service Stratum Functions

The service stratum functions provide session-based and non session-based services including
subscribe/notify for presence information and the message method for instant message exchange.

o Service control and content delivery functions (SC&CDF): The SC&CDF includes service control
functions and content delivery functions

a) Service Control Functions (SCF): The SCF includes resource control, registration, and
authentication and authorization functions at the service level for both mediated and non-
mediated services.. They can also include functions for controlling media resources, i.e.,
specialized resources and gateways at the service-signalling level. Regarding the
authentication, mutual authentication between end user and the service is performed. The
service control functions accommodate service user profiles which represent the
combination of user information and other control data into a single user profile function in
the service stratum, in the form of functional databases. These functional databases may be
specified and implemented as a set of cooperating databases with functionalities residing in
any part of the NGN.

b) Service user profile functions: The service user profile functions represent the combination
of user information and other control data into a single user profile function in the service
stratum, in the form of a functional database. This functional database may be specified and
implemented as a set of cooperating databases with functionalities residing in any part of
the NGN.

c) Content Delivery Functions (CDF): The CDF receives content from the application support
functions and service support functions, store, process, and deliver it to the end-user
functions using the capabilities of the transport functions, under control of the service
control functions.

. Application/Service support functions: The application/service support functions include functions
such as the gateway, registration, authentication and authorization functions at the application
level. These functions are available to the “Third-Party Applications” and “End-User” functional
groups. The Application/Service support functions work in conjunction with the SCF to provide end-
users and third party application providers with the value added services they request. Through the
UNI, the Application/Service support functions provide a reference point to the end-user functions.
The Third-party applications’ interactions with the Application/Service support functions are
handled through the ANI reference point.

1.2.3  End User Functions

No assumptions are made about the diverse end-user interfaces and end-user networks that may be
connected to the NGN access network. Different categories of end-user equipment are supported in the
NGN, from single-line legacy telephones to complex corporate networks. End-user equipment may be
either mobile or fixed.
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Figure 1-3: Overall configurations of end systems in NGN
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1.2.4 Management Functions

Support for management is fundamental to the operation of the NGN. These functions provide the ability
to manage the NGN in order to provide NGN services with the expected quality, security, and reliability.
These functions are allocated in a distributed manner to each functional entity (FE), and they interact with
network element (NE) management, network management, and service management FEs. Further details
of the management functions, including their division into administrative domains, can be found in ITU-T
recommendation M.3060. Management functions apply to the NGN service and transport strata. For each
of these strata, they cover the FCAPS.

The accounting management functions also include charging and billing functions (CBF). These interact
with each other in the NGN to collect accounting information, in order to provide the NGN service
provider with appropriate resource utilization data, enabling the service provider to properly bill the users
of the system.

2 Security in NGN

2.1 Security threats and risks

The systems, components, interfaces, information, resources, communications (i.e., signalling,
management and data/bearer traffic) and services that make up an NGN will be exposed to a variety of
security threats and risks. Those threats and risks will depend on a variety of factors. In addition, end
users will also be exposed to certain threats (e.g., unauthorized access to private information). Figure 2-1
illustrates threat model based on Rec. X.800.

Threats to the NGN:

. unauthorized reconnaissance, such as the remote analysis of the system to determine points of
weakness (these may include scans, sweeps, port interrogation, route tables, etc.);

o break-in/device takeover resulting in loss of control of the device, anomalies and errors in the
configuration audits;

. destruction of information and/or other resources;
o corruption or modification of information;
o theft, removal or loss of information and/or other resources;

81



B26/2: [Mepexod om cywecmayrowjux cemeti K cemam rnocaedyroujux rnokKoneHul 0019 pa3susarouuxca
CMPAH: MexHuU4ecKue, pe2ysnsamopHsie U noaumu4yeckue acrnekmel

o disclosure of information; and

. interruption of services and denial of services.

Figure 2-1: X.800 threat model
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Further, it is clear that NGNs will be operating in an environment different from the PSTN environment
and may therefore be exposed to different types of threats and attacks from within or externally. NGNs
will have direct or indirect connectivity to un-trusted and trusted networks and terminal equipment, and
therefore will be exposed to security risks and threats associated with connectivity to un-secure networks
and customer premises equipment. For example, a provider's NGN may have direct or indirect (i.e.,
through another network) connectivity to the following as shown in Figure 2-2.

. other service providers, and their applications;
o other NGNs;
o other IP-based networks;

. public switched telephone network (PSTN);

. corporate networks;

. user networks;

o terminal equipment;

. other NGN transport domains.
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Figure 2-2: Connectivity to networks and users
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In the evolving environment, security across multiple network provider domains relies on the aggregation
of what all providers elect to do for securing their networks. Unauthorized network access into one
provider's network can easily lead to exploitation of an interconnected network and its associated
services. This is an example of the exploitation of the weakest link that can threaten a provider network's
integrity and service continuity along with a host of various types of attacks.

Each NGN provider is responsible for security within its domain. Each NGN provider is responsible for
designing and implementing security solutions using network specific policy for trust relations, to meet its
own network-specific needs and to support global end-to-end security objectives across multiple network
provider domains.

2.2 Security trust model

The NGN functional reference architecture defines functional entities (FEs). However, since network
security aspects depend heavily on the way that FEs are bundled together, the NGN security architecture
is based on physical network elements (NEs), i.e., tangible boxes that contain one or more FEs. The way
these FEs are bundled into NEs will vary, depending on the vendor.

. Single network trust model: Three security zones (trusted, trusted but vulnerable, and un-trusted)
are dependent on operational control, location, and connectivity to other device/network
elements. These three zones are illustrated in the security trust model shown in Figure 2-3.
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Figure 2-3: Security trust model
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a) trusted network security zone" or "trusted zone": It is a zone where a NGN provider's

network elements and systems reside and never communicate directly with customer
equipment or other domains. The "trusted zone" will be protected by a combination of
various methods. Some examples are physical security of the NGN network elements,
general hardening of the systems, use of secure signalling, security for OAMP messages
separate VPN within the (MPLS/)IP network for communication within the "trusted" zone
and with NGN network elements in the "trusted-but-vulnerable" zone.

b) "trusted but vulnerable network security zone", or "trusted but vulnerable zone": It is a zone
where the network elements/devices are operated (provisioned and maintained) by the
NGN provider. The equipment may be under the control by either the customer/subscriber
or the NGN provider. In addition, the equipment may be located within or outside the NGN
provider's premises. Their major security function is to protect the NEs in the trusted zone
from the security attacks originated in the un-trusted zone.

c) "un-trusted zone": It includes all network elements of customer networks or possibly peer
networks or other NGN provider domains outside of the original domain, which are
connected to the NGN provider's network border elements. In the "un-trusted zone",
comprised of terminal equipment, equipment may not be under the control of NGN
providers and it may be impossible to enforce provider's security policy on user.

. Peering network trust model: When an NGN is connected to another network, the trust depends
on:
a) physical interconnection, where the interconnection can range from a direct connection in a

secure building to via shared facilities;

b) peering model, where the traffic can be exchanged directly between the two NGN service
providers, or via one or more NGN transport providers;

c) business relationships, where there may be penalty clauses in the SLA agreements, and/or a
trust in the other NGN provider's security policy;

d) in general, NGN providers should view other providers as un-trusted.
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2.3

2.3.1

Design Principles for NGN Security

Objectives and requirements

General security objectives: The following is a list of general security objectives used to guide the
requirements in this Recommendation.

a)

b)

c)

d)

e)

g)

h)

j)
k)

m)

NGN security features should be extensible, and flexible enough to satisfy various needs.

Security requirements should take the performance, usability, scalability and cost constraints
of NGN into account.

Security methods should be based on existing and well-understood security standards as
appropriate.

The NGN security architecture should be globally scalable (within network provider domains,
across multiple network provider domains, in security provisioning).

The NGN security architecture should respect the logical or physical separation of signalling
and control traffic, user traffic, and management traffic.

NGN security should be securely provisioned and securely managed.

An NGN should provide security from all perspectives: service, network provider and
subscriber.

Security methods should not generally affect the quality of provided services.

Security should provide simple, secure provisioning and configuration for subscribers and
providers (plug & play).

Appropriate security levels should be maintained even when multicast functionality is used.
The service discovery capabilities should support a variety of scoping criteria (e.g., location,

cost, etc.) to provide appropriate scaling, with appropriate mechanisms to ensure security
and privacy.

The address resolution system should be a special system used only by this network, and
certain security measures are required to be in place. This system may use databases that
are internal or external of a domain.

The principles and general security objectives for secure TMN management should be
followed.

Objectives for security across multiple network provider domains: The general objective is to
provide network-based security for end-to-end communications across multiple provider domains.
This is achieved by providing security of the end-to-end communication on a hop-by-hop basis
across the different provider's domains. Figure 2-4 shows the general concept of network provided
security for end-to-end communications between end users. Each network segment has specific
security responsibilities within its security zone to facilitate security and availability of NGN
communications across multiple networks.

85



B26/2: [Mepexod om cywecmayrowjux cemetli K cemam rnocaedyrouux rnoKonaeHul 0019 pa3susarouuxca

CMPAaH: mexHu4ecKue, pecys1iamopHble U noaumu4yeckue acriekmel

Figure 2-4: Security of communications across multiple networks
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o Requirements specific for security dimensions: The objectives described here are specific to
particular security dimensions, such as authentication. They are common to all interfaces.

a)

b)

c)

d)

f)

Access control: NGN providers are required to restrict access to authorized subscribers.
Authorization may be given by the provider providing the access or by other providers after
validation by an authentication and access control processes. The NGN is required to prevent
unauthorized access, such as by intruders masquerading as authorized users.

Authentication: NGN providers are required to support capabilities for authenticating
subscribers, equipment, network elements and other providers.

Non-repudiation: This document does not specify any non-repudiation security
requirements.

Data confidentiality: NGN providers are required to protect the confidentiality of subscriber
traffic by cryptographic or other means. NGN providers are required to protect
confidentiality of control messages by cryptographic or other means if security policy
requests it. NGN providers are required to protect the confidentiality of management traffic
by cryptographic or other means.

Communication security: NGN providers are required to provide mechanisms for ensuring
that information is not unlawfully diverted or intercepted.

Data integrity: NGN providers are required to protect the integrity of subscriber traffic by
cryptographic or other means. NGN providers are required to protect integrity of control
messages by cryptographic or other means if security policy requests it. NGN providers are
required to protect the integrity of management traffic by cryptographic or other means.
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g)

h)

2.3.2

Availability: NGN is required to provide security capabilities to enable NGN providers to
prevent or terminate communications with the non-compliant end-user equipment. These
capabilities may be suspended to allow emergency communications. NGN internal network
elements may also be susceptible to viruses, worms and other attacks. Similar measures to
quarantine network components are also required. An NGN should provide provision of
security capabilities to enable a NGN provider to filter out packets and traffic that is
considered harmful by the respective security policy. NGN is required to provide capabilities
for the support of disaster recovery functions and procedures.

Privacy: NGN is required to provide capabilities to protect the subscriber's private
information such as location of data, identities, phone numbers, network addresses or call-
accounting data according to national regulations and laws. Specific requirements for privacy
are a national matter and are outside the scope of this Recommendation.

Specific security requirements

This clause introduces the specific requirements for security for each of the network elements within the
NGN infrastructure.

o Common security requirements for NGN elements

a)

b)

d)

e)

Security policy: NGN providers shall prepare appropriate security policy and shall be
responsible for applying it to all NEs and devices under its control.

Hardening and service disablement: All NGN elements are required to be capable of being
configured to support the minimum services needed to support the NGN provider NGN
infrastructure. Any service or transport layer port that is not required for the correct
operation of the NGN element is required to be disabled on all systems and network
elements. In addition, applications are required to run under minimum privileges (e.g., on
"UNIX/Linux" platforms applications should not run as root if root privileges are not
indispensable). The base operating system (OS) supporting any NGN element is required to
be capable of being specifically configured for security and appropriately hardened. No
"backdoors" are permitted (software access which would circumvent usual access control
mechanisms) into any NGN element. In addition to hardening, physical and logical access
controls are required to be put in place to meet industry best-practices.

Audit trail, trapping and logging: All NGN elements are required to be capable of creating an
audit trail that maintains a record of security related events in accordance with NGN
provider's security policy. Mechanisms to prevent unauthorized or undetected modification
are required. The audit trail is required to be capable of being managed and is required to
allow old data in the audit trail to be placed on other media, e.g., removable media, for long-
term storage. This interface is required to allow authorized administrators to move old data
out of the audit trail onto removable media. This ability is required to be protected by a
specific authorization to manage the audit trail.

Time stamping and time source: The NGN element is required to support the use of a trusted
time source for both system clock and audit trail item stamping. A trusted time source in this
case means a time source that can be verified to be resistant to unauthorized modification.
Transitive trust is acceptable, i.e., a time source that relies on a trusted time source is itself
an acceptable trusted time source.

Resource allocation and exception handling: Each NGN element is required to provide the
capability to limit the amount of its own important resources (e.g., memory allocation) it
allocates to servicing requests. Such limits can minimize negative effects of denial of service
attacks. Resources used to service requests compete with other resource utilization requests
on the system. In addition, each specific NGN application is required to have the ability to
limit its own usage of important resources that it allocates for satisfying requests.
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2.3.3

f) Code and system integrity and monitoring: The network element is required to be capable of
monitoring 1) its configuration and software and 2) any changes to detect unauthorized
changes, both based on the security policy. Any unauthorized changes are required to create
a log entry and cause an alarm to be generated. Based on the security policy, the network
element is required to do the following. The element is required to be capable of periodically
scanning its resources and software for malicious software, e.g., a virus. The element is
required to generate an alarm if malicious software is discovered during a scan.

g) Patches, hotfixes and supplementary code: To trust signals generated by NGN provider NGN
elements within un-trusted networks, say terminal. It is a requirement that software on the
system is not compromised. NGN provider network elements and systems are required to
provide a capability to verify and audit all their software. The audit results are to be
accessible to an OSS. This would allow for an analysis of the security posture of the NGN
provider NGN infrastructure and provide guidance to administrators and providers with
respect to where mitigation is necessary.

h) Access to OAMP functions in devices: In order to safeguard the OAMP infrastructure, each
internal NGN network element is required to be managed through a separate IP address
allocated from a separate address block. The NGN network element is required to silently
discard all packets received over the non-OAMP interface with source addresses assigned to
OAMP traffic. Access to OAMP functions is required to be capable of being controlled by
authentication. OAMP traffic is required to be securely protected.

Requirements for NGN elements in the trusted zone: The NGN Release 1 element in the "trusted"
zone is to be assigned an IP address in the block reserved for internal NGN elements. All signalling
is required to use this address. The NGN Release 1 element is also required to be assigned an IP
address in the block reserved for OAMP, and all OAMPs are required to use this address.

Requirements for NGN border elements in the "trusted-but-vulnerable"” domain: The network
border element is required to support multiple IP addresses, or multiple network interfaces. The
NBE is required to silently discard any media packets received that do not correspond to an active
session. The NBE is also required to verify that the packet rate is consistent with the negotiated
session parameters. The NBE is required to authenticate all requests if required by the service
agreement with the customer.

Requirements for TE border elements in the "un-trusted" domain: Physical security is a challenge
for equipment placed on customer site. Ultimately, it must be accepted that, to a large extent, the
security of these devices is dependent on the customer. In order to preserve the confidentiality of
customer communication against eavesdropping on the signalling traffic, signalling messages are
required to use a secure signalling connection between the TE-BE and the NBE.

Security recommendations for terminal equipment in the "un-trusted" domain: The terminal
equipment (TE) is often outside the control of the NGN provider. Therefore it is not required for the
NGN provider to place requirements on its security features or policies, rather it is the function of
the various network border elements to adapt to whatever policies are chosen by the customer
and to provide the best service under those conditions. Media traffic should be protected from
eavesdropping or modification.

NGN security mechanisms and procedures

This clause highlights some important security mechanisms that can be used to realize the requirements
in ITU-T Recommendation Y.2701 in each NGN Network Element, and specifies a suite of options to be
used for the mechanisms to avoid the mismatch of options.

Identification, Authentication and Authorization: There are identification, authentication and
authorization mechanisms, in particular, those concerning SIP-based services.

Transport Security for Signaling and OAMP: Transport security is used in the NGN infrastructure to
achieve confidentiality and integrity guarantees of the signalling data and the OAMP messages. It is
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required to specify profile of TLS and IPsec to be used by the NGN infrastructure network elements
as two of the important mechanisms.

. Media Security: Media encryption is not required within the NGN infrastructure, but it may be
required to be supported for customers that desire its use. Such support may include the support
of media encryption protocols, SRTP [RFC3711]. Network Border Elements (i.e., the edge of the
network provider’s domain) are assumed to implement encryption/decryption although it is
possible to do the same in a separate platform shared among NBEs. In either case, the encryption
and decryption is required to be collocated with other media processing capabilities such as Dual-
Tone Multi-Frequency (DTMF) detection and transcoding.

. Audit Trail, Trapping, and Logging Systems: An audit trail is taken all OAMP access attempts
(whether successful or not), all OAMP changes made, and all OAMP signoffs. In addition events
considered significant by the NGN provider’s policy are logged.

. Provisioning of equipment in untrusted zone: All customer premise equipments are configured by
the TE Provisioning Element. TE Provisioning Element resides in the trusted zone and may only
communicate with the TEs via the Network Border Element (NBE). A TE or TE-BE may authenticate
and establish a security association with the NBE before it can obtain configuration file from TE
Provisioning Element. NBE may support both TLS and IPsec for establishing SA with the TEs
(including TE-BE).

2.3.4 Application model for AAA in NGN

Based on security requirements for NGN in Y.2701 and the NGN authentication reference model
in Y¥.2702, the NGN authentication reference model (Figure 2-5) depicts eight authentication reference
points. Reference points (1) and (4) refer to transport of user traffic and may be viewed as depending on
“horizontal” access control at the transport control level, whereas reference points (2) and (8) may be
viewed as depending on control data between the transport and service control layers and therefore as
being “vertical.” This relationship is displayed in Figure 2-6.
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Figure 2-5: End-to-end Reference Architectural Model (Y.2702 NGN Authentication)
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Figure 2-6: NGN Architecture and AAA related domains (Y.2702 NGN Authentication)
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Annex 4: Quality of Service in NGN

1 Overview of QoS and NP in NGN

One of the key elements of NGN, which should be based on IP, is the guaranteeing of requested Quality of
Services (QoS). The NGN have access and transport agnostic features which should be assumed in
heterogeneous environments, so complexity of supporting the QoS is much more complicated. Figure 1-1
shows an example of this complexity.

Figure 1-1: QoS Complexity in Heterogeneous Network Environment
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The general aspects of Quality of Service and network performance in NGN are developed to provide
descriptions of NGN Quality of Service, Network Performance and Quality of Experience. Figure 1-2 shows
the meaning and scope of QoS, QoE and NP with brief explanation about their features.

Figure 1-2: QoE, QoS and NP in NGN environment
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The NGN illustrates how these descriptions are applied in an NGN environment, describe performance
aspects of NGN (including performance of service and transport stratum) and provide a basis for common
understanding of performance concepts (useful to users and to the industries that compose the NGN —
e.g., Fixed & mobile telecommunications, broadcasting, etc.). NGN defines the application QoS classes of
the NGN.
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The NGN determines the requirements to support QoS across multiple heterogeneous service providers.
Existing standards specify several metrics and measurement methods for point to point performance.
Notable are ITU-T Recommendations, Y.1540 and Y.1541 standards and the IETF IP Performance Metrics
(IPPM) Working Group standards. The NGN considers the options and parameters left unspecified, taking
into account the concatenation of performance over multiple network segments, allocation of
impairment budgets, mapping between IP and non-IP metrics, accuracy, and data handling.

The network performance parameters of non-homogeneous networks in NGN are developed through the
description of performance aspects of the transport layer in NGN. The NGN identifies general
performance principles and frameworks that can be applied to the development of specific performance
descriptions to support continuing evolution of the NGN. NGN defines the relationship among individual
networks’ performance which may be observed at physical interfaces between a specific network and
associated terminal equipment, and at physical interfaces between specific networks.

A QoS Framework for IP based access networks is also developed in ITU-T through NGN-GSI. Reference
architecture for IP access networks for QoS support is provided as well as detailed QoS requirements and
validation procedures. The reference model would be part of the overall NGN framework with the service
and transport layers, functional entities in each layer, and interfaces between the functional entities, in
particular, the functional entities to facilitate interworking with the QoS functionality in the core network
as well as that specific to each type of access networks.

Figure 1-3: ITU-T NGN QoS related standards
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2 Resource and Admission Control in NGN

Functional requirements and architecture for resource and admission control in NGN are developed to
provide high-level requirements, scenarios and functional architecture. The decomposition to functional
entities is specified to provide reference points and interfaces for the control of Quality of Service (QoS),
Network Address and Port Translator (NAPT) and/or Firewall (FW) traversal are described.
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Figure 2-1: Resource and Admission Control architecture model of NGN
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o QoS capability of CPE: According to the capability of QoS negotiation, the CPE can be categorized
as follows:

a)

b)

Type 1 — CPE without QoS negotiation capability (e.g., vanilla soft phone, gaming consoles)

The CPE does not have any QoS negotiation capability at either the transport or the service
stratum. It can communicate with the SCF for service initiation and negotiation, but cannot
request QoS resources directly.

Type 2 — CPE with QoS negotiation capability at the service stratum (e.g. SIP phone with
SDP/SIP QoS extensions)

The CPE can perform service QoS negotiation (such as bandwidth) through service signalling,
but is unaware of QoS attributes specific to the transport. The service QoS concerns
characteristics pertinent to the application.

Type 3 — CPE with QoS negotiation capability at the transport stratum (e.g. UMTS UE)

The CPE supports RSVP-like or other transport signalling (e.g. GPRS session management
signalling, ATM PNNI/Q.931). It is able to directly perform transport QoS negotiation
throughout the transport facilities (e.g. DSLAM, CMTS, SGSN/GGSN).

Note that the SCF shall be able to invoke the resource control process for all types of CPE.

. Resource control modes: In order to handle different types of CPE and transport QoS capabilities,
the RACF shall support the following QoS resource control modes as part of its handling of a
resource request from the SCF:

a)

b)

Push Mode: The RACF makes the authorization and resource control decision based on
policy rules and autonomously instructs the transport functions to enforce the policy
decision.

Pull Mode: The RACF makes the authorization decision based on policy rules and, upon the
request of the transport functions, re-authorizes the resource request and responds with the
final policy decision for enforcement.

The Push mode is suitable for the first two types of CPE. For type 1 CPE, the SCF determines the QoS
requirements of the requested service on behalf of the CPE; for type 2 CPE, the SCF extracts the QoS
requirements from service signalling. The Pull mode is suitable for type 3 CPE, which can explicitly request
QoS resource reservation through transport QoS signalling.
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Figure 2-2: Pull and Push mode of RACF operation
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(Token-free operations are also possible.)

Application Signaling RACF Control Transport QoS Signaling

Resource control states: Regardless of the QoS negotiation capability of a particular CPE and the
use of a particular resource control mode, the QoS resource control process consists of three
logical states:

a)

b)

c)

d)
e)

f)

Authorization (Authorized): The QoS resource is authorized based on policy rules. The
authorized QoS bounds the maximum amount of resource for the resource reservation.

Reservation (Reserved): The QoS resource is reserved based on the authorized resource and
resource availability. The reserved resource can be used by best effort media flows when the
resource has not yet committed in the transport functions.

Commitment (Committed): The QoS resource is committed for the requested media flows
when the gate is opened and other admission decisions (e.g. bandwidth allocation) are
enforced in the transport functions.

The general resource control criteria shall be:
The amount of committed resources is not greater than the amount of reserved resources.

The amount of reserved resources is not greater than the amount of authorized resources.

Note that the amount of committed resources typically equals the amount of reserved resources.

Resource control schemes: Given the variety of application characteristics and performance
requirements, the RACF supports three resource control schemes:

a)

b)

Single-Phase Scheme: Authorization, reservation and commitment are performed in a single
step. The requested resource is immediately committed upon successful authorization and
reservation. The Single-Phase Scheme is suitable for client-server-like applications to
minimize the delay between the service request and the ensuing reception of content.

Two-Phase Scheme: Authorization and reservation are performed in one step, followed by
commitment in another step. Alternatively authorization is performed in one step, followed
by reservation and commitment in another step. The Two-Phase Scheme is suitable for
interactive applications, which have stringent performance requirements and need to have
sufficient transport resources available.

Three-Phase Scheme: Authorization, reservation and commitment are performed in three
steps sequentially. The Three-Phase Scheme is suitable for network-hosted services in an
environment where transport resources are scarce.
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. Information for resource control: The RACF shall perform the resource control based on the
following information:

a) Service Information: A set of data provided by the SCF for a resource control request,
derived from service subscription information, service QoS requirement and service policy
rules.

b) Transport Network Information: A set of data collected from the transport networks, which
may consist of transport resource admission decisions and network policy rules.

c) Transport Subscription Information: A set of data for the transport subscription profile such
as the maximum transport capacity per subscriber.

. Policy rules for the enforcement of resource control results: The RACF may assist the installation
of two types of policy rules related to the enforcement of resource control results:

a) Policy Decision: A set of policy conditions and actions for the enforcement of resource
control results on a per flow basis, which is produced dynamically upon the individual
resource request from the SCF. The RACF shall make policy decisions based on the
information for resource control described in above paragraph and install the policy
decisions to the transport functions autonomously or upon the request of the transport
functions. The policy decision can be modified and updated within the lifetime of a resource
control session.

b) Policy Configuration: A set of static policy rules for default network resource configuration.
The policy configuration is pre-defined by network operators and does not vary from the
individual resource request. The policy configuration can be pre-provisioned statically in
transport functions, e.g. mapping rules of the IP layer QoS to link layer QoS. In some cases,
the RACF may help install the initial policy configuration for resource control, such as default
resource control configuration (e.g. default gate setting).

Note that the RACF may use the soft-state (state that has a lifetime and requires renewal to keep alive) or
hard-state (state that is persistent until explicitly removed) approach in support of transport resource
control.
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Annex 5: NGN Management

1 Objectives of NGN Management

The objectives of the management is to facilitate the effective interconnection between various types of
Operations Systems (OSs) and/or resources for the exchange of management information using an agreed
architecture with standardized interfaces including protocols and messages. Many network operators and
service providers have a large infrastructure of OSs, telecommunications networks and equipment already
in place, and which must be accommodated within the architecture in terms of managements.
Management also provides capabilities for end-users with access to, and display of, management
information, and end-user-initiated business processes. By considering these, it is noted that a
management framework contributes to increase customer satisfaction and at the same time underpins a
significant reduction in operating costs through new technologies and operational methods.

Within the context of NGN, management functionality refers to a set of management functions to allow
for exchanging and processing of management information to assist network operators and service
providers in conducting their business efficiently. NGN management (NGNM) provides management
functions for NGN resources and services, and offers communications between the management plane
and the NGN resources or services and other management planes.

This document introduces summary information about the NGN management based on Recommendation
ITU-T M.3060 developed by SG2. M.3060 identifies the management architecture needs to address
followings:

. Administrative boundaries amongst operator domains;

. Processes amongst operators across the domain boundaries;

. Processes between Operators and their suppliers' equipments;

. Reference points between the logical functions for Provider and Consumer;

. Provider and Consumer Interfaces between the physical entities used to realize the provider and

consumer reference points;
. Information model concepts used to support logical functions.
In addition to this, M.3060 also identifies objectives of NGN management as following:

. minimize mediation work between different network technologies through management
convergence and intelligent reporting;

. minimize management reaction times to network events;

. minimize load caused by management traffic;

o allow for geographic dispersion of control over aspects of the network operation;

. provide isolation mechanisms to minimize security risks;

. provide isolation mechanisms to locate and contain network faults;

o improve service assistance and interaction with customers;

. layering of services to enable a provider to provide the building blocks for services and others to

bundle the services and its implications on the management architecture;
. business processes as defined in the M.3050.x series and how they would be used in NGN;

. support of applications, both on the same distributed computing platform and those distributed
throughout the network.

The following areas are identified for further study issues.

o implications of the need to manage end-to-end services;
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. implications of home networks and customer premises equipment.
2 Architecture of NGN Management
2.1 NGN Management Requirements

NGN management supports the monitoring and control of the NGN services and relevant resources for
the service and transport via the communication of management information across interfaces between
NGN resources and management systems, between NGN-supportive management systems, and between
NGN components and personnel of service providers and network operators. NGN management supports
the aims of the NGN based on Recommendation ITU-T Y.2201. Followings are key summary of NGN
management requirements:

. Providing the ability to manage NGN system resources, both physical and logical including
resources in the core network, access networks, interconnect components, and customer networks
and their terminals;

. Providing the ability to manage NGN Service Stratum resources and enabling organizations offering
NGN end-user services including the ability to personalize end-user services and customer self-
service (e.g., provision of service, reporting faults, online billing reports);

. Supporting eBusiness Value Networks based upon concepts of business roles including support of
B2B processes;

. Allowing an enterprise and/or an individual to adopt multiple roles in different value networks and
also multiple roles within a specific value network;

. Integrating an abstracted view on Resources (network, computing and application);

. Supporting the collection of charging data for the network operator regarding the utilization of
resources in the network;

. The ability to provide survivable networks in the event of impairment and proactive trend
monitoring;
. Enable service providers to reduce the time-frame for the design, creation, delivery, and operation

of new services;

. The ability to manipulate, analyse and react to management information in a consistent and
appropriate manner.

2.2 NGN Management Architecture

The NGN management plane is the union of the NGN service stratum management plane and the NGN
transport stratum management plane following the basis of NGN functional architecture. It may include
joint management functions, i.e., functions used to manage entities in both strata plus functions required
to support this management.

Referring to Recommendation ITU-T Y.2011 as shown in Figure 2-1, NGN management plane places to
cover both transport and service strata as well as other functions such as IdM functions and End-user
functions.

The NGN Management architecture will be divided into four different architectural views as shown in
Figure 2-2 as followings:

o Business Process View: The business process view, based on the eTOM model (ITU-T Rec. M.3050.x-
series), provides a reference framework for categorizing the business activities of a service
provider;
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. Management Functional View: The functional view permits the specification of what functions have
to be achieved in the management implementation;

. Management Information View: The information view characterizes the management information
required for communication between the entities in the functional view to enable the performance
of the functions to be achieved in the management implementation;

. Management Physical View: The physical view describes the varied ways that management
functions can be implemented. They may be deployed in a variety of physical configurations using a
variety of management protocols.

Figure 2-1: NGN management plane in the NGN architecture

‘ Applications

| i ANI SNI

i B i .

| I ( Application Support Functions [l .. _. .

| - and Service Support Functions
| : Functions
I | : h : from other
IdM : H Service

I | Functions i Service Control and Content Delivery Functions Providers

| | { — :

. I ; i S"F:‘y:;\eus_w | contro Fuﬁz’rsf‘z_____ Content Delivery Functions 35 3 J
@ 2 .
sl Ei NIHE

I |s P - A

I S| i i | Service Stratum N I
w T H HE

| E | ' ' e — 5 3 i )
§; I : : ( NeTvaomAn'::ichmem Mobility RESUL‘;":E E se-d 1

- d Control ti an S H
| & 4 ant o e | Management | _|____ Admission !
i I H [ Transpori User and Control control :
I = I """ : i _P"""”_ . Functions Functions | S e -=14 E i
........ ; ! unctions
| | S V— 4 Transport Control Functions i from

| Y End-User| | : i ] Other

: ] FunctionsT|™"" ( Networks

I I ‘ Transport Functions

|
|
I UNI
| b Transport Stratum NNI
I I mwwwews  CoNtrol ======- Management
- —  Media IdMm
NGN Management Plane

Each view shows a different perspective into the architecture. These four architecture views also take
security into consideration. Figure 2-2 describes the workflow in the creation of management
specifications, where first the functional view is defined, followed by the information view and finally the
physical view. The Business Process is an influence throughout the lifecycle. Note that, in practice, this
process is iterative to enable all aspects of the architecture to evolve over time as required.
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Figure 2-2: NGN management architecture

e = =
o
Management Functional View 5 é g,
1
. = HE FP|&
'S 2 I o = o
; 3 = 3
Management Information View =} & =
=" =] —
> = M| | 2
Management Physical View Z 8 2]
A @ z
N L] - 1)

M.3060-Y.2401_F02 \ J

2.3 Relationship to service-oriented architecture (SOA)

One of the architectural principles used in the management architecture for NGN is that of being a
Service-Oriented Architecture (SOA). A SOA is software architecture of services, policies, practices and
frameworks in which components can be reused and repurposed rapidly in order to achieve shared and
new functionality. This enables rapid and economical implementation in response to new requirements
thus ensuring that services respond to perceived user needs.

SOA uses the object-oriented principle of encapsulation in which entities are accessible only through
interfaces and where those entities are connected by well-defined interface agreements or contracts.

Major goals of an SOA in comparison with other architectures used in the past are to enable:
o faster adaptation to changing business needs;
. cost reduction in the integration of new services, as well as in the maintenance of existing services.

SOA provides open and agile business solutions that can be rapidly extended or changed on demand. This
will enable NGN Management to support the rapid creation of new NGN services and changes in NGN
technology.

The main features of SOA are:
. loosely coupled, location independent, reusable services;

. any given service may assume a client or a server role with respect to another service, depending
on situation;

. the "find-bind-execute" paradigm for the communication between services;

o published contract-based, platform and technology-neutral service interfaces. This means that the
interface of a service is independent of its implementation;

. encapsulating the lifecycle of the entities involved in a business transaction; and exposing a coarser
granularity of interfaces than OOA.
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3 Relationships between management views

A business process provides a set of requirements that defines management functionality in the
functional view. This management functionality is composed of management function sets that are
composed of management functions. Operations systems realize a number of functional blocks,
deployable units of management functionality, in the physical view. The functional view defines reference
points that involve interaction between functional blocks. The information view constrains the data and
interaction patterns of the interface between operations systems components that are physical
realizations of functional blocks. Figure 3-1 shows this relationship between management views and their

components.

Figure 3-1: Relationship of management views and their constructs
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The management implementation is realized from four different, but interrelated views. These are the
business process, functional, information and physical views. Three of these views (business process,
functional and information) provide a framework that allows requirements to be documented about what
a management implementation should do. The business process view, based on the eTOM model,
provides a reference framework for categorizing the business activities of a service provider. The
functional view framework permits the specification of what functions have to be achieved in the
management implementation. The information view permits the specification of what information (i.e.,
data) has to be stored so that the functions defined in the functional view can be achieved in the
management implementation. The management implementation, that meets the requirements of the
management functional and information specifications, may vary greatly from one management solution
to another. Management implementations are not currently a subject for standardization.
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Annex 6: NGN Testing

1 Background

According to the transition of public telecommunication networks migration from digital circuit-switched
to packet switching networks, especially aiming for IP-based network infrastructure, the testing of NGN
including equipment testing become of primary importance. Ideally the operator expects to be offered
equipment of high quality from the industry. But rapid growth of new technologies and the increase of
equipment complexity, it is not easy to confirm the satisfaction of interesting in both operators and
industries. However integral testing performed on operator networks is quite costy and it would not be
reasonable to wait for external events like incidents affecting the operator networks in order to test them.
It seems that the methodology of integral testing may be complemented and updated by the creation of
model networks to perform equipment compatibility tests, followed by subsequent resource integration
of the model networks to ensure full-fledged integral testing taking into account the interworking testing
results.

By considering above, it is required that the study should be covered both compatibility and
interoperability testing of various vendors' NGN equipment including new services with the existing ones
in the process of NGN equipment operation. ITU-T, especially SG11 is being involved in this study as well
as ETSI. This annex introduces summary information about the NGN testing based on Recommendations
ITU-T Q.3900 (2006) and Q.3909 (2011) developed by SG11.

2 Technical means and functions to be tested

2.1 NGN technical means to be tested

NGN technical means which identifies as the NGN basic equipment to serve for building NGN solutions
including for application shall be implemented taking into account the mandatory NGN function set. It is
noted that, at the same time, the composition and number of protocols and interfaces in the specified
functionality may be implemented by the manufacturer. For the purposes of standards development, the
technical means functionality implemented by the manufacturer, including the requirements for the
protocols and interfaces to be implemented in the specified functionality, are assumed to be in complete
conformance with the functionality and purpose defined in the NGN requirements (see [ITU-T Y.2012] and
[ITU-T Y.2201]).

Recommendation ITU-T Q.3900 introduces following classifications of NGN technical means in public
networks as shown in Table 2-1.

Table 2-1: Classification of NGN technical means

System ‘ NGN Technical Means

Call session control system Media gateway controller (MGC)

Proxy server SIP (PS)

IP multimedia subsystem (IMS)

Voice and signalling transmit Media gateway (GW)
system

Signalling gateway (SG)

Transport network environment (TNE)

Application servers Application server (AS)
Media server (MDS)

Messaging server (MeS)
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System

Management and billing system

‘ NGN Technical Means

NGN management system (NMS)

Billing system (BS)

Access environment

NGN integrated access devices (NGN-IAD)

Media gateway for legacy terminal equipment (GW-LTE)

Recommendation ITU-T Q.3900 identifies more details about functionality of the key NGN technical
means from above means used in public networks as shown in Table 2-2.

Media gateway
controller (MGC)

Table 2-2: Functionality of key NGN technical means to be tested

Technical means Functionality

controls the calls among the PSTN subscribers;

provide for a basic part of functionality while controlling the communication sessions
(transfer of routing tables, reconfiguring the numbering systems among various
numbering plan formats, Media Gateway controlling by means of the signalling
protocols (MGCP, H.248/Megaco, H.323, SIP) and etc;

is @ main component of softswitch as a part of main switching device in the NGN.

Application
server (AS)

a software server providing new services to the users;

provisioning of new services, for example, e-commerce and electronic trade;
functionally perform as most of the NGN network components in the field of
COMMUNICATION SESSION AND SERVICES CONTROL AREA;

a more flexible management of network capabilities and the creation of new and
promising network scenarios.

Media server
(MDS)

provides services of interaction between the user and application or other additional

communication services by means of voice and DTMF instructions. The MDS

architecturally may be divided into:

1) A Media Resource Control Unit ensuring DTMF recognition, speech synthesis,
speech recognition, etc;

2) A Service Control Unit ensuring forwarding messages into the message line,
message recording, transfer of facsimile services, arranging conference
communication, etc;

may be implemented on various software and hardware platforms based on the

VoiceXML languages and so on.

Messaging server
(MeS)

responsible for message saving and message transfer to the users;
provide users with additional communication services.

Media gateway
(Gw)

provides the functions of transforming the voice information into a digital format and
its transfer through the NGN;

performs coding of the amplitude-frequency signals through integrated codecs (G.711,
G.723, G.726, G.729, etc.), as well as transfer of digitized signals with the aid of
transport protocols RTP/RTCP;

implemented, at least, one of the assortment of protocols (H.323, MGCP,
H.248/Megaco, SIP) to establish connection within the GW;

used for the arrangement of interaction on the level of voice circuits between a Circuit
Switched Network and NGN.

Signalling
Gateway (SG)

allows to convert and send a signalling load of the PSTN network to the MGC and
converts such signalling types as ISDN, SS7, etc;

transfer of the SIGTRAN-stack protocols is effected over the SCTP transport protocol;

used at the boarder of the NGN and the PSTN including the arrangement of
interaction.

Configuration

provide management and control of all the NGN technical means;
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Technical means Functionality
and management | e construct with the use of distributed and object-oriented structure with multi-
system (MS) protocol;

. interfaces should be open using standard protocols (1I0P, CMIP, SNMP, FTP, FTAM,

etc.) and the usage of formal languages for description of standard interfaces (CORBA
IDL, JAVA, GDMO, ASN.1, etc.).

2.2 NGN functions to be tested

The main NGN functions to be tested as mandatory are classified as Transport stratum functions, Service
stratum functions, End-user functions and Management functions. To test such functions, it is necessary
to understand in more detail their internal functionality, to determine the purpose and degree of their
responsibility (see Recommendation ITU-T Y.2012). An NGN functional architectures showing the detailed
functionality is given in Figure 2-1.

Figure 2-1: NGN functional architecture
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The presented NGN technical means may implement, within their composition, several functions at a time.
The function sets implemented in particular technical means will be defined as following:

1) Transport functions:

. User connection to the NGN (Access Transport Functions (ATF): T-1, T-2, T-4);

. Transfer of traffic from the access network to the common transport network with the
support of ATF and an additional routing capability (Edge&Access Border Gateway Functions:
T-3, T-5);
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2)

3)

4)

5)

6)

7)

8)

. Transfer and management of all types of information (media streams, signalling messages
and control system signals) being transmitted over the transport network (Core Transport
Functions: T-8, T-9, T-6, T-7).

Transport control functions:

. QoS management including resource management, management of Network Address and
Port Translation (NAPT) and NAPT Traversal at the access and transport layer. Testing should
be divided for each layer separate with tests both for Access Transport Resource Control
(ATRC) and for Core Transport Resource Control (CTRC). Testing of the resource control
function should incorporate: packet filtering, traffic classification, service priority policies,
passband reservation, network address translation, Firewall (RACF: T-17 for both access and
core);

J Control of user access to the network resources (Admission Control Function) such as user
authorization based on the profile should be checked (SLA, service priority, access policies
determined by the type of the model network used for testing) and the access and/or
transport resources available to the user (RACF: T-16 for both access and core);

. Control of user access to NGN services such as dynamic allocation of IP addresses and
additional configuration parameters needed for user identification/authentication, at the
network layer, for access to the network and user localization (NACF: T-10, T-11, T-13, T-14) ;

. Control of home gateway (HGW) configuration functionality such as configuration of a
firewall internally in the HGW, QoS marking of IP packets, etc. (NACF: T-15).

Transport user profile functions: checking the possibility of configuring and modifying the
information contained in the user profile at the transport layer (Transport stratum: T-12);

Service control functions:
. User registration and authorization at the service layer (5-6);

. Management media streams, terminal equipment and gateways (S-1, S-11, S-8, S-2, S-3, S-12,
S-7,5-10, S-9, S-13).

Application/Service support functions:

. User registration and authorization at the application layer, for user access to the
telecommunication services provided by application servers (S-4, S-5, S-6);

. Management of media streams and telecommunication services (5-14, S-15).

Service user profile functions: checking the capability of configuring and modifying the information
contained in the user profile at the service control layer and checking the capability of interaction
with the user-profile databases of other NGN architecture layers;

End-user functions: checking the capabilities of the terminal equipment from the gateway, to which
conventional telephone sets are connected, to the multipurpose sets designed specifically for NGN
networks include checking codecs, echo-cancellation systems, signalling systems and functions of
interaction with the relevant NGN layers;

Management functions:

J Error processing management;

o Equipment configuration management;
. Billing system management;

. Service management;

o Security management.
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2.3 Conformance of NGN functions to NGN technical means to be tested

The technical means used in NGN networks may implement the functionalities within their composition as

shown in Table 2-3.

Table 2-3: Conformance of NGN technical means into NGN functionality

NGN technical means NGN functionality

Call session control system

Media gateway controller (MGC)

S-3,5-7,8-9, 5-10, S-12
T-10, T-11, T-12, T-13

Proxy server SIP (PS)

S-2,S-3,5-7,5-11, 5-12
T-10, T-11, T-12, T-13

IP multimedia subsystem (IMS)

S-1,5-3,5-6, S-7, -8, 5-10, S-12, S-13
T-10, T-11, T-12, T-13, T-14, T-15, T-16, T-17

Voice and signalling transmit system

Media gateway (GW) T-7,T-8
Signalling gateway (SG) T-8, T-9
Transport network environment (TNE) T-5,T-6, T-8

Application servers

Application server (AS)

S-4,S-5, 5-6, 5-14, 5-15

Media server (MDS)

S-4,S-5, 5-6, 5-14, 5-15

Messaging server (MeS)

S-4,S-5, 5-6, S-14, 5-15

Management and billing system

Management system (MS)

Billing system (BS)

- Error processing management
- Equipment configuration management

- Billing system management
- Service management
- Security management

Access environment

NGN integrated access devices (NGN-IAD) T-2,T-4,T-3,T-5,T-15, T-14

T-1,7-2, -3, T-4,T-5

Media gateway for legacy terminal equipment
(GW-LTE)

3 Model networks for NGN testing

There are two types of model networks for NGN testing: dedicated model and distributed model networks.
It should be noted that, although creation of model networks appears to be a promising testing method,
not all countries are in a position to implement them to the necessary extent desired. Hence, it is
reasonable to create regional model networks whose resources could be employed for testing by various
countries located in the given region.

Device Under Test (DUT) may be accessed by the NGN test lab through dedicated model or distributed
model. One basic requirement for such a remote testing is that the DUT must appear to the tester as it is
connected directly. This is possible by creating a tunnel between the tester and the DUT using appropriate
tunneling technology. Tunneling technology can be used, along with pseudo —wire capability in routers, to
send the test packets directly to the remotely placed DUT. The available test suits thus become suitable
for remote testing.
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3.1 Dedicated model network

A dedicated model is a fragment network which is not connected to other model networks and used to
perform testing for compatibility and, if possible, for interaction with the technical means employed prior
to the NGN development period. The dedicated model network can be connected to a public
telecommunication network and/or corporate network.

The basic architecture of a dedicated model network is shown following Figure 3-1.

Figure 3-1: Basic architecture of a model network (form of a dedicated model)

Management system

Management
stratum

Transport stratum

Model network

Internet
Q.3900(06)_F9.1

3.2 Distributed model network

A distributed model network is composed of several dedicated model networks, two as a minimum, and
should be interconnected by the dedicated Intranet network such as VPN. The distributed model
networks can also be connected to public telecommunication networks and/or corporate networks. The
distributed model networks are used to perform complex tests for compatibility and interworking as well
as to check quality of service parameters, information security requirements and interworking with the
technical means. The minimum-size configuration of the model network should have:

. four nodes of the public telecommunication network (three of them should be of different types
and two, as a minimum, should originate from different vendors);

o the communication networks inside the dedicated model networks provide internal
communication (of the SDH, ATM or IP level) without limitation in types and manufacturers;

o four media gateways, the minimum of three of which should be of different types and the
minimum of two should come from different manufacturers;

. four signalling gateways meeting the same different-type and manufacture brand requirements;
. four application servers, out of which at least two should be of different types;
. additional NGN technical means.

The basic architecture of a distributed model network is shown in Figure 3-2.

106




B26/2: [Mepexod om cywecmayrowjux cemetli K cemam rnocaedyrouux rnoKonaeHul 0019 pa3susarouuxca
CMPAaH: MexHuU4ecKue, pe2ysnsamopHsie U noaumu4yeckue acrnekmel

Figure 3-2: Architecture of a distributed model network in minimum-size configuration
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3.3 Protocol configuration of model network

The protocols scheme of dedicated and distributed model networks must be realized in accordance with
the scheme illustrated in Figure 3-3.

Figure 3-3: Protocol configuration of model network

Dedicated model nerwork

Diameter
i Diameter
ameter -
| Diameter |l—-!_|| Diameter Diameter |
< HSS BS MDS
s : @ AS
Distributed
model network
MS s
3
GK H323
MGC SIP-IBICC

Vs DSS1 5 S$87 PSTN/ISDN DSS1
5 o

Q.3900(06)_F 10.1

4 NGN conformance testing and interoperability testing

There are two tests to confirm the function of NGN standards: one is for conformance testing and the
other is for interoperability testing. NGN conformance testing is able to show that a particular
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implementation complies with the protocol requirements specified in the associated base standard.
However, it is difficult for such testing to be able to prove that the implementation will interoperate with
similar implementations in other products. On the other hand, NGN interoperability testing can clearly
demonstrate that two or more implementations will cooperate to provide the specified end-to-end
functions, but cannot easily prove that either of them conforms to the detailed requirements of the
protocol specification. The purpose of interoperability testing is not only to show that target products
from different manufacturers can work together, but also to show that these products can interoperate
using a specific protocol.

Figure 4-1 shows a four-step approach on the specification process for NGN conformance testing and
interoperability testing.

Figure 4-1: Typical NGN conformance and interoperability test specification process
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4.1 NGN conformance testing

A conformance testing is performed on a product or a system to confirm that the protocol implemented
in the target product (or system) is in accordance with the protocol specification described in specific
Recommendations. Therefore NGN conformance testing is performed on NGN systems with relevant
Recommendations. It is possible to refer to part of a procedure of the ITU-T X.29x-series as a procedure
for NGN conformance testing. Figure 4-2 illustrates the overview of conformance testing of the execution
procedure in [ITU-T X.290].
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Figure 4-2: ITU-T X.290 conformance assessment process overview
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NGN conformance testing should consider specifications on:
. the test subject which is connected to the tester or reference machine and examines conformity
with reference Recommendations;
. certifications or the type of approval which may be given to the products passed by the testing

authority (this is not a mandatory function of conformance testing);

. test specifications for the conformance testing which are specified in the test specification
language (e.g., PICS, PIXIT).

The conformance assessment process involves following three phases: preparation, operation and
reporting.

1st phase is the preparation for testing as following step:
1-1) Set the test object, target interface and target Recommendations,
1-2) Set the physical configuration and target products, and
1-3) Define the test scenarios.
2nd phase is for test operations with following step:
2-1) Static conformance review,

2-2) Test selection and parameterization,

109



B26/2: [Mepexod om cywecmayrowjux cemetli K cemam rnocaedyrouux rnoKonaeHul 0019 pa3susarouuxca
CMPAaH: MexHuU4ecKue, pe2ysnsamopHsie U noaumu4yeckue acrnekmel

2-3) Test campaigns (examine the conformance testing according to the scenarios) and,

2-4)  Analysis of results.

Finally 3rd phase is production of the test report.

4.2 NGN interoperability testing

Interoperability testing for NGNs is performed on two or more products. Its objective is to check the
ability and performance of the products implemented by mutually exchanging information. The
interoperability testing procedures of [ITU-T X-Sup.4] and [ITU-T X-Sup.5] may be referenced when
undertaking NGN interoperability testing,

Figure 4-3 shows the overview of the execution procedure for interoperability testing which identified in

[ITU-T X-Sup.4] and [ITU-T X-Sup.5].

Figure 4-3: Interoperability testing procedure
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The execution procedure of interoperability testing in [ITU-T X-Sup.4] and [ITU-T X-Sup.5] is described as

follows:

o The test operator should receive the information conformance statement (ICS) and implementation
extra information for testing (IXIT), described in the applicable reference Recommendations;

. A static interoperability review is executed according to the content described in the ICSs and IXITs;

o If after review of the static interoperability test results, it is judged that interoperability testing
does not need to be executed, then the test operation will be ended;
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. When it is necessary to execute the tests, the settings of the test method, the test environment
architecture and the test specification will be explained in detail during the process of test selection
and parameterization;

. Dynamic interoperability testing is executed according to the procedure of the prepared test
specification that is built in two or more implementations under test (IUTs) which, as target
products, connected mutually;

o The test output in dynamic interoperability testing would be analyzed and the test result report
would be generated.

Interoperability testing for NGNs should consider specifications on multiple products from multiple
vendors that are connected and tested for interoperability at the service and transport level, or both. And
NGN interoperability testing should be conducted in the following steps:

1) Preparation for testing
1-1) Set the test object, target interface and target Recommendations
1-2) Set the physical configuration and target products
1-3) Define the test scenarios.
2) IOPT operations
2-1) Static interoperability review
2-2) Test selection and parameterization

2-3) Dynamic interoperability testing (examine the interoperability testing according to the test
scenarios).

3) Analysis of test results.

4) Generation of test report.

4.3 Positioning map of NGN testing specification documents

A number of ITU-T Recommendations contain NGN testing specifications. Following Table 4-4 shows the
relationship between the ITU-T Handbook on testing of NGN and ITU-T Recommendations specifying NGN
testing.
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Table 4-4: Recommendations for NGN tests

NGN TM local testing NUT testing
Level 1.1 12 13 21 22 23 24 25 26
Func- Load Confor- | NUT Inter- Service | end- QoS | Mobulity
tional and mance | func- | connect | testing | to-end | testing | and
testing | stress testing | tional | testing testing roaming
testing testing testing
Specifica-
tion
process B
Conformance ITU-T Q3900 Interoperability
General
Procedure
ITU-T Handbook on testing of next generation networks
Methodo-
logy
ITU-T Q3900
Model
network
configura-
tion
ITU-T Q3901 ITU-T Q3904
Test
scenanios ITU-T Q.3048
Formalized ITU-T Q3903
results
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Annex 7: Examples of Migration Scenarios

1 Core Network migration to NGN

1.1 Consolidation of local and remote exchanges for migration to NGN

In order to prepare the PSTN/ISDN for the migration to a NGN, and as an initial step, some of the LEs
(Local Exchanges) can be removed and all their functionalities such as control, accounting, etc. transferred
to those remaining LEs. The affected UAMs (User Access Modules), PBXs, and ANs (Access Networks) are
connected to the remaining LEs. Further consolidation occurs when UAMs become RUAMs (Remote
UAMs), which are connected to the remaining LEs. Figure 1-1 shows this preparatory step.

Figure 1-1: Preparation for migration to NGN

Voiceband services

____________ Signalling Y.2261(06)_FI-1

1.2 Scenario 1 - PSTN/ISDN and NGN initially co-exist

In the most likely initial approach for migration of PSTN/ISDN to the NGN, the PSTN/ISDN will co-exist
with the NGN during a transition period. There are two steps in this scenario.

. Step 1: In this step, some of the LEs are replaced by AGs (Access Gateways). Functions originally
provided by the removed LEs are now provided by the AGs and the CS. In addition, some of the
access elements such as UAMs, RUAMs, and PBXs, which were originally connected to the removed
LEs, are now directly connected to AGs. Additional AGs may also be deployed to support new
subscribers that directly connect to them. The TMGs (Trunking Media Gateways) and SGs (Signaling
Gateways) are deployed for interconnection between the NGN and the TEs of the legacy network
as well as other operators' PSTNs/ISDNs. The AGs and TMGs are all controlled by the CS.

o Step 2: In this step, the remaining LEs are replaced by the AGs, and the TEs are removed and their
control functions are performed by CS. The TMGs and SGs are deployed for interconnection
between PSN and other operators' PSTNs/ISDNs. The AGs and TMGs are all controlled by the CS.
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Figure 1-2: Realization of scenario 1
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NOTE — Data indicate packetized voiceband services.

13 Scenario 2 - Immediate use of NGN, initially via SGs and TMGs

In this scenario, the PSTN/ISDN is immediately replaced by the NGN. As a first step, the LEs are connected
to SGs and TMGs, while later on they are eliminated.
. Step 1: In this step, PSTN/ISDN is replaced by NGN and the TE functions are performed by the TMGs

and the SGs under the control of the CS. The LEs are connected to the NGN via TMGs and SGs. The
TMGs and SGs are also deployed for interconnection between NGN and other operators'

PSTNs/ISDNs.
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. Step 2: In this step, the LEs and some of the access elements such as UAMs and RUAMs are
removed and their functions are provided by the AGs and CS. The PBXs are directly connected to
the AGs. The ANs are either replaced by the AGs or are connected to the AGs. The TMGs and SGs
are deployed for interconnection between NGN and other operators' PSTNs/ISDNs. The AGs and
TMGs are all controlled by CS.

Figure 1-3: Realization of scenario 2
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NOTE — Data indicate packetized voiceband services.

1.4 Scenario 3 — The one-step approach

In this scenario, the PSTN/ISDN is replaced with NGN in only one step. The LEs are replaced by AGs and
their functions are divided between the AGs and the CS. Specifically, the call control and accounting
functions are all transferred to the CS. All access elements such as UAMs, RUAMs, and PBXs are connected
to AGs. The ANs are either replaced by the AGs or are connected to NGN through the AGs. The TMGs
under the control of the CS, and the SGs, are deployed to replace the TE functions and provide
interconnection between NGN and other operators' PSTNs/ISDNs.
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Figure 1-4: Realization of scenario 3
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1.5 IMS-based migration to NGN

In the case of where PSTN/ISDN evolves directly to a NGN based on the IMS core network architecture,
the end-users access the network using NGN user equipment or legacy user equipment connected via
an AG. The TMGs and SGs are deployed for interconnection between the NGN and other operators'
PSTNs/ISDNs.

Figure 1-5: IMS-based PSTN/ISDN migration to NGN
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2 Access network migration to NGN

Legacy voice users may also have access to broadband services for example via xDSL (see [G.995.1]). In
this case, the customer-located equipment is an xDSL modem and the service provider equipment is a
digital subscriber line access multiplexer (DSLAM). Since xDSL interfaces enable users to connect to the
Internet, these interfaces may be utilized to connect such users to NGNs. AN, for another user domain
with V5.x [G.964] and [G.965] interface can be left as it is shown in Figure 5-6 or it can be completely
replaced by AG connected to NGN directly. Migration of access network is shown in three possible steps.

. Step 1: Traditional AN/UAM interfaces include: POTS, ISDN and V5.1/2 [G.964] and [G.965]. Such
interfaces connect subscribers to the core PSTN/ISDN via LE.

. Step 2: An IP user may also use xDSL interface as the transport medium to an NGN. Protocol for
xDSL interface may be Ethernet which enables broadband data flows and services, e.g., VoD, IPTV,
VolIP and Internet.

. Step 3: In this step, the legacy end systems are replaced by NGN end systems and twisted copper
lines are replaced by optical fibre, either fibre-to-the-curb (FTTC) or fibre-to-the-home (FTTH) to
increase transmission speed.

Figure 2-1: Migration of xDSL access to NGN
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3 Signaling and control scenarios

A possible scenario for migration of signalling in the core network consists of following three steps.

. Step 1: In this step, signalling functions are transferred from the TEs to the independent units
creating an STP mesh network (partial or complete).

. Step 2: In this step, STPs are upgraded to the SGs and are placed on the edge between PSTN/ISDN
and NGN. In this case, both the legacy network and NGN co-exist with each other.

. Step 3: In this step, all LEs and TEs are replaced by NGN.

Figure 3-1: Realization of signalling migration scenario
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4 Services migration scenarios

. Scenario 1: In this scenario, existing IN services are reused in NGN by implementing SSF in the CS.
Both PSTN/ISDN and NGN exist.

Figure 4-1: Realization of scenario 1
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Scenario 2: In this scenario, the SCP is integrated to the application server. The communication sub-
layer is a uniform communication layer which may provide connection between SSP, CS, SCP and
the application server. The services created by the service creation environment (SCE) in the IN
may be directly loaded into the SCP module of the AS. The SCP and the application module may be
connected through a service interface sub-layer to operation and maintenance and external
systems (e.g., billing centre, network management centre, accounting system).

Figure 4-2: The SCP is integrated to the application server as a whole
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5

Billing system migration scenarios

The following three scenarios are considered when migration to NGN. The timing or preference for
selection of these scenarios is service provider dependent. Mediation (MED) is an entity which allows
transfer and processing of call detail records (CDRs) from the PSTN/ISDN to the NGN billing system, or
from the NGN to the PSTN/ISDN billing system.

Scenario 1: For this scenario, an NGN billing system is considered to handle both the PSTN/ISDN
and the NGN. For this case, all accounting aspects are affected.

Scenario 2: For this scenario, a new billing system is developed for the NGN, while keeping the
existing PSTN/ISDN billing system. For this case, all accounting aspects are to be considered for
NGN.

Scenario 3: For this scenario, a legacy billing system is considered to handle both the PSTN/ISDN
and the NGN. For this case, all accounting aspects are affected.
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Figure 5-1: Billing system migration scenarios
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Annex 8: NGN Issues

NGN should continuously evolve to build up "Connected World" providing more convenient ways to use
services and application including to use of relevant network resources allowing from other providers
such as 3™ party providers. Another important aspect is that NGN should support Ubiquitous Networking
which will represent the situation of "Connect to Anything" in other words called 10T “Internet of Things”.
For these, service platform aspects and capabilities to support ubiquitous networking of NGN have been
seriously considered and developed during the last few years, especially in ITU-T NGN-GSI.

1 Service Integration and Delivery Environments in NGN

NGN-GSI in ITU-T studied on service platform aspects which should support multi-fold telecommunication
business model and through this, NGN enhances NGN end-users access to applications. ITU-T
Recommendation Y.2240 (approved at January 2011, formerly known as Y. NGN-SIDE) identifies service
delivery platform called NGN-SIDE can be viewed as the next generation service delivery platform (SDP)
and its framework can conceptually be applicable to other telecommunication environments (e.g. mobile
networks).

NGN-SIDE is defined as “an open environment in NGN integrating resources from different domains and
delivering integrated services to applications over NGN.” Here, domains include, but are not limited to,
telecommunication domain (e.g. fixed and mobile networks), Internet domain, Broadcasting domain and
Content Provider domain.

The following main functionalities are supported in the NGN-SIDE ecosystem:

. integration of resources from different domains (e.g. telecommunication domain (fixed and mobile
networks), broadcasting domain, internet domain or content provider domain) over NGN;

o adaptation, including abstraction and virtualization, of resources from different domains;
. resource brokering for mediation among applications and resources;
o support of application development environment for application developers;

. support of different service interfaces across ANI, UNI, SNI and NNI for exposure of NGN-SIDE
capabilities and access to resources in different domains;

o provision of mechanisms for the support of diverse applications including cloud services, machine
to machine, and ubiquitous sensor network applications;

. provision of mechanisms for the support of applications making usage of context based
information;
. provision of mechanisms for content management.
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NGN-SIDE has a layered architecture as shown in the following Figure 1-1:

Figure 1-1: Layered View of NGN-SIDE

-

NGN-SIDE user layer

NGN-SIDE layer

NGN-SIDE resource Layer

. The NGN-SIDE user layer uses the services offered by the NGN-SIDE layer, including resource
exposure. It includes users accessing the NGN-SIDE, such as applications and other users.

o The NGN-SIDE layer corresponds to NGN-SIDE.

. The NGN-SIDE resource layer includes resources accessible by NGN-SIDE, such as applications,
service enablers, network capabilities, connectivity, computing, storage, and content.

The following Figure 1-2 shows a functional view of NGN-SIDE according to the above described layers,
the NGN-SIDE layer being comprised of the NGN-SIDE integration layer and the NGN-SIDE adaptation
layer:

Figure 1-2: Functional View of NGN-SIDE
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In order to reduce the complexity of integrating resources, the NGN-SIDE integration layer provides a
unified way for the NGN-SIDE users to access the resources offered by NGN and Non-NGN. It supports the
service creation functional group, the service execution functional group and the service delivery
management functional group:

. the service creation functional group provides capabilities to realize an application development
environment for application developers;

. the service execution functional group provides capabilities to support the service execution
environment;

o the service delivery management functional group provides capabilities to realize the management
of different aspects, provisioning of applications and charging for ensuring proper functioning of
the service creation and service execution functional groups and providing associated delivery
functionalities.

The NGN-SIDE adaptation layer adapts resources offered by NGN-SIDE resource providers such as their
own service logic and service control, and related protocols, in order to provide uniformly adapted
resources (e.g. control and media format) for interaction with the NGN-SIDE integration layer. NGN-SIDE
resource providers use standardized or proprietary interfaces called “NGN-SIDE resource interfaces” to
offer resources to NGN-SIDE and these interfaces are adapted by NGN-SIDE.

NGN-SIDE positioning within the NGN reference architecture is shown in the following Figure 1-3:

The NGN-SIDE functional components are positioned inside the NGN service stratum. The NGN-SIDE
adaptation layer enables the abstraction of resources, including the resources of the NGN transport
stratum (e.g. transport control functions and transport functions related resources) and the NGN service
stratum (e.g. service control functions and content delivery functions related resources).

Figure 1-3: NGN-SIDE positioning within the NGN reference architecture

‘ Applications

ANI SNI

------ 4 Functions
from other

Service creation Service Service delivery

execution management
IdM '

Functions

----l Service
Providers

GN-SIDE

[ Resource brokering L

[ Adaptors ]

NGN-SIDE Adaptation laver
NGN-SIDE layer

Service Stratum

Management Functions

Functions
from Other
' Networks

Transport Control Functions

| End-User

Functions

Transport Functions

NNI

......................... Transport Stratum

====c- Control except SIDE  ======v Management
Control for SIDE
— Media 1aM Media for SIDE.

123



B26/2: [Mepexod om cywecmayrowjux cemeti K cemam rnocaedyroujux rnokKoneHul 0019 pa3susarouuxca
CMPAH: MexHuU4ecKue, pe2ysnsamopHsie U noaumu4yeckue acrnekmel

2 Open Service Environments in NGN

Another important aspect of NGN in the sense of services is that enabling new capabilities and supports a
wide range of emerging services with advanced and complex functionalities for application providers such
as 3" party providers. In response to a drive from application providers and/or developers to develop new
applications and capabilities accessible via standard interfaces, NGN providers should cooperate in the
development of standard application network interfaces (ANI) including software reusability and
portability. An open service environment (OSE) within NGN aims to provide efficient and flexible
capabilities based on the use of standard interfaces to NGN applications thereby enabling applications to
take full advantage of the NGN capabilities. Two ITU-T Recommendations address this OSE as follows:

. ITU-T Recommendation Y.2234 (approved at 2008): defines the requirements that are divided into
service requirements and functional requirements.

. ITU-T Recommendation Y.2020 (2011): defines the OSE architecture for NGN based on ITU-T Y.2234
and ITU-T Y.2201.

Open service environment provides capabilities to enable flexible and agile service creation, execution
and management based on the use of standards interfaces. The use of standard interfaces will ensure
NGN OSE based service reusability and portability across networks, as well as accessibility by application
providers and/or developers.

OSE capabilities have the following characteristics:

. Flexible development of applications and capabilities by NGN providers, application providers, and
other service providers;

. Exposure of capabilities via standard application network interfaces (ANI);

. Portability and re-usability of capabilities across networks (and from other network to NGN or from
NGN to other network);

. Leveraging new capabilities enabled by technologies from non-NGN environments

The OSE allows applications to make use of NGN capabilities and/or services offered through the
application network interface (ANI) as shown in Figure 2-1. Application providers and/or developers will
be able to create and provide new applications via standard interfaces at the ANI as shown OSE API
regardless of the type of underlying network and/or equipment.
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Figure 2-1: Open service environment capabilities in NGN
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Service requirements of NGN-OSE capabilities are defined as followings:

. Provide standard APIs for application providers and/or developers to create and introduce
applications quickly and seamlessly;

. Provide the service level interoperability among different networks, operating systems and
programming languages (e.g. Web Services are an example of enabling technology for providing
service level interoperability);

. Support service independence from NGN provider and manufacturers [ITU-T Y.2201]:

. Support OSE capabilities based on NGN providers’ capabilities. However, OSE capabilities based on
application providers’ capabilities are not supported in this version of the document;

o Support location, network and protocol transparency [ITU-T Y.2201]:
. Provide capabilities for coordinating services among themselves and services with applications;

. Support service discovery capabilities to allow users and their devices to discover the services,
applications, and other network information and resources of their interest [ITU-T Y.2201]. In
addition, discovery mechanisms for services or components of multiple application providers are
recommended to be provided;

. Provide the means to manage the registration of capabilities, services and applications. The
technology choice is required to ensure functions for service registration and deregistration,
including configuration, activation, publication [ITU-T Y.2201];

. Provide the service management capabilities such as service tracking, update management,
auditing, version control, logging, e.g. provide a record of the history of services, access control
management, statistical analysis of service registration and utilization.

. Support NGN services reuse by providing service composition capability;

. Support of a service composition language;
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. Offer a development support environment which supports construction, trialing, deployment, and
removal of applications [ITU-T Y.2201];

. Allow interworking with service creation environments and network entities for creation and
provisioning of applications and services [ITU-T Y.2201];

. Provide a secure access to the NGN capabilities in alighment with the general NGN security
requirements as specified in clause 5.13 of [ITU-T Y¥.2201];

. Support policy enforcement capability for resources protection and management, and service
personalization.

The functions to support of the NGN-OSE are consisted with service coordination, service discovery,
service registration, service management, service composition, service development support,
interworking with service creation environments and policy enforcement. In each function has more
detail requirements as following:

The NGN service coordination functions are required to:
. Provide coordination of applications and services with capabilities;

o Provide the tracking of NGN capabilities or service components from various application providers,
and the relationship between these capabilities or service components;

o Support the information on state change of capabilities or service components for applications and
services.

The NGN service discovery functions are required to:
. Provide service discovery for physically distributed NGN services;

. Support a variety of discovering criteria (e.g. specific field based discovery, classification system
based discovery). An example of discovering criteria is implemented in the Universal Discovery,
Description and Integration (UDDI) specification of Web Services framework;

. Use user and device profile information for discovering the proper service;
J Allow users to discover user-interest services, device-interest services and network information;
. Support a variety of scoping criteria (e.g. location and cost) to provide appropriate scaling, with

appropriate mechanisms to ensure security and privacy (This allows support of customized
discovery for a wide range of scenarios.);

. Use a variety of approaches for discovering services such as client-server, P2P, combination of
client-server and P2P;

o Support appropriate mechanisms to ensure security and privacy;
o Take into account scalability (e.g. broadcast mechanisms are recommended to be avoided).
The NGN service registration functions are required to:

. Provide service registration, including configuration, activation, publication and service
deregistration;

. Provide a variety of service registration features (e.g. manual, autonomous) for NGN services;
. Support a variety of registration parameters, including mandatory and optional parameters.
The NGN service registration functions may support:

. Registration services in centralized and de-centralized ways;

. Multiple concurrent service registrations.

The NGN service management functions are required to:
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. Provide a monitoring function of registered services for availability and predicted response time.
NGN services and user applications might need to use monitoring information for the availability or
predicted response time of target services before executing services;

. Provide managing functions of QoS information about registered NGN services such as accessibility,
performance, integrity, reliability, etc.;

. Provide a version management function to NGN services for interoperability;

o Provide notification service functions for updated services;

. Provide failure detection and recovering functions for unexpected failures;

o Provide service tracking management functions to capture and log all relevant information for each

component within a service chain. Service tracking is recommended to allow for an association
among the captured data associated with a specific service. Service tracking is required to enable
tracking of capabilities or components of multiple third parties, and the relationships between
these capabilities or components;

o Provide a service substitution function that considers various kinds of factors to users. It is required
to provide mechanisms to capture a set of information including terminal capability, network
situation, user preference and substitution policy; and judge whether to substitute the service or
not based on the captured information. If there is a need to substitute the service, this function will
substitute it;

o Provide service access control functions to control the accessibility of a specific service by
applications. (The service access control function provides the necessary authentication and
authorization actions required to ensure that the application has appropriate access rights for the
requested service.);

. Provide statistical analysis functions to analyze service registration and utilization information (e.g.
number of registered services, utilization frequency of registered services, and number of
applications using registered services.);

. Provide an auditing function to review the overall operations of open service environment
capabilities during a specific period required by the auditor.

The NGN service composition functions are required to:

. Provide a composition language that describes the interaction among services. Additionally, the
composition language is recommended to support expression capabilities for describing the
composition logic among services;

. Support the composition of services statically or dynamically (i.e. for the static type, the services
are composed during service design; while for the dynamic type, the services are composed during
service runtime).

The NGN service development support functions are required to:
. Support services re-use and allow for services interchangeability;

. Support mixing-and-matching of services by management of interfaces and consistent semantics of
shared data/schema across these services

o Support the full life cycle of services, ranging from installation, configuration, administration,
publishing, versioning, maintenance and removal;

. Support delivery-agnostic application designs to allow applications to be implemented without
requiring re-design for each subsequent development scenario;

. Support tracking of dependencies among services.
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The NGN service creation environment interworking functions are required to:
. Support the following three classes of service creation environments
The NGN policy enforcement functions are required to:

. Provide a description language to express various kinds of policy rules such as those related to
authorization, charging, service level agreement and logging. This language is recommended to
support policy re-use;

. Provide a policy execution framework to interpret and execute the policies;
. Protect services from unauthorized users’ requests and manage requests based on the policy rules;
. Support the selection of appropriate services for service composition to respond to the needs and

preferences of a user or a group of users.

Figure 2-2 shows the extended NGN architecture overview [ITU-T Y.2012] in order to illustrate the
positioning of the OSE functional group.

Figure 2-11: OSE positioning in the NGN architecture
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3 Next Generation Ubiquitous Networking (NGUN)

To realize the vision of "Connect to Anything" or in other words IoT “Internet of Things”, networks should
have capabilities of Ubiquitous Networking. It is not easy to define of “Ubiquitous Networking” because of
the conceptual features of “Ubiquitous” or “Ubiquity”. ITU-T developed a recommendation to specify the
“Ubiquitous” features as a networking capability of NGN. The ITU-T Recommendation Y.2002 (10/2009)
specifies “Next Generation Ubiquitous Networking” as a part of NGN recommendations.

In this recommendation, “Ubiquitous Networking” identifies as “The ability for persons and/or devices to
access services and communicate while minimizing technical restrictions regarding where, when and how
these services are accessed, in the context of the service(s) subscribed to”. Based on this definition, this
recommendation identifies fundamental characteristics of ubiquitous networking as followings:

. IP connectivity: IP connectivity will allow objects involved in ubiquitous networking to
communicate with each other within a network and/or when objects have to be reachable from
outside their network. Particularly, as many new types of objects will be connected to networks,
IPv6 will play a key role in object-to-object communications

o Personalization: Personalization will allow to meet the user’s needs and to improve the user’s
service experience since delivering appropriate contents and services to the user. User satisfaction
is motivated by the recognition that a user has needs, and meeting them successfully is likely to
lead to a satisfying client-customer relationship and re-use of the services offered

. Intelligence: Intelligence which enables network capabilities to provide user-centric and context-
aware service is essential to meet numerous network requirements in terms of data handing and
processing capabilities. Introduction of artificial intelligence techniques in networks will help to
accelerate the synergies and ultimately the “fusion” between the involved industries

. Tagging objects: Tag-based solutions on ubiquitous environment will allow to get and retrieve
information of objects from anywhere through the network. Radio frequency identifier (RFID) is
one of tag-based solutions for enabling real-time identification and tracking of objects. As active
tags have networking capabilities, a large number of tags will need network addresses for
communications. As IP technology will be used for ubiquitous networking, it is essential to develop
mapping solutions between tag-based objects (e.g. RFIDs) and IP addresses

. Smart devices: Smart devices attached to networks can support multiple functions including
camera, video recorder, phone, TV, music player. Sensor devices which enable detection of
environmental status and sensory information can utilize networking functionalities to enable
interconnection between very small devices, so-called ‘smart dusts’. Specific environments such as
homes, vehicles, buildings will also require adaptive smart devices

Figure 3-1 illustrates the different types of communications for ubiquitous networking.
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Figure 3-1: Ubiquitous networking communication types
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Note: objects include all of things which are attached in the network. Some objects can be attached with persons and
others can be located remotely with persons. “person-to-person” communication relies on a “object-to-object”

communication.

Figure 3-1 makes a distinction between the following users of ubiquitous networking: persons (using
attached devices such as PC, PDA, mobile phones) and objects (such as remote monitoring and

information devices, contents) and shows three different types of communications:

. Person-to-Person Communication: persons communicate with each other using attached devices

(e.g. mobile phone, PC);

. Person-to-Object Communication: persons communicate with a device in order to get specific

information (e.g., IPTV content, file transfer);

. Object-to-Object Communication: an object delivers information (e.g. sensor related information)

to another object with or without involvement of persons.

Ubiquitous networking aims to provide seamless communications between persons, between objects as

well as between persons and objects while they move from one location to another.

Figure 3-2 shows the high-level architectural model for ubiquitous networking in NGN. This model is based
upon the NGN overall architecture as described in [ITU-T Y.2012] showing the necessary capabilities to

support of ubiquitous networking.
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Figure 3-2: High-level architectural model for ubiquitous networking in NGN
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4 Ubiquitous Sensor Networks (USN)

The technology using sensors has huge potential as it could generate applications in a wide range of fields,
including ensuring safety and security, environmental monitoring, promoting personal productivity and
enhancing national competitiveness. The term of “Ubiquitous Sensor Networks” (USN) is used to describe
a network which is configured with sensors that could provide ubiquitous connectivity.

ITU-T Recommendation Y.2221 provides a description and general characteristics of USN and their
applications and services. This recommendation also analyzes service requirements of USN applications
and services, and specifies extended or new NGN capability requirements based on the service
requirements. The main components of a USN, as described in Figure 4-1 are:

. Sensor Networking: Comprising sensors which are used for collecting and transmitting information
about their surrounding environment and an independent power source (e.g., battery, solar
power);

. USN Access Networking: Intermediary collection of information from a group of sensors through
“sink nodes” and facilitating communication with a control centre or with external entities;

o Network Infrastructure: Next Generation Network (NGN);

. USN Middleware: Software for the collection and processing of large volumes of data;

. USN Applications Platform: A technology platform to enable the effective use of a USN in a

particular industrial sector or application.
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Figure 4-1: Schematic Layers of a Ubiquitous Sensor Network
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Sensor is a device that captures a physical stimulus such as temperature, sound, light, pressure, heat,
vibration, or magnetism. Sensor data has to be transmitted to users for data processing and
corresponding reactions.

Sensor networks can be established by wire-line or wireless. Typical wire-line networking techniques are
RS-232, RS-422, RS-485, Power Line Communication, etc. A variety of wireless networking techniques has
been used. But nowadays standardized ways have emerged as hot topics and a new term, WSN (Wireless
Sensor Network), was made for technology and business marketing. Typical wireless PHY/MAC
networking solutions are |IEEE 802.15.4, |IEEE 802.15.3, Bluetooth, etc. Multi-hop networking solutions
over these wireless networks are ZigBee, 6LOWPAN, etc.

5 Cloud Computing

5.1 Background and definition of Cloud Computing

The background history about the cloud computing may back to the dates when mainframe became
available in academia and corporations, accessible via dumb terminals which were used for
communications but had no internal computational capacities. Thus it had been required to share main-
frame with multiple users by multiple terminals in terms of physical access to the computer as well as to
share the CPU time such as time-sharing. In the 1990s, telecommunications with offering virtual private
network (VPN) services with comparable quality of service, but at a lower cost, it began to use the cloud
symbol to denote the demarcation point between providers including users. Cloud computing extends
this boundary to cover servers as well as the network infrastructure. Following Figure 5-1 shows brief
summary of such history about cloud computing developments.

According to the developments of computing capabilities, users such as scientists and technologists
explored ways to make large-scale computing power available to more users over time sharing, optimal
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use of the infrastructure, platform and prioritized access to the CPU. In addition, the ubiquitous
availability of networks, low-cost computers and storage devices as well as the widespread adoption of
hardware virtualization, service-oriented architecture, autonomic, and utility computing have led to
growth of cloud computing.

Figure 5-1: History of computing
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Cloud computing is defined as a model for enabling service users to have ubiquitous, convenient and on-
demand network access to a shared pool of configurable resources (e.g., networks, servers, storage,
applications, and services), that can be rapidly provisioned and released with minimal management effort
or resource pooling provider interaction. Cloud computing enables cloud services which identified as a
service that is delivered and consumed on demand at any time, through any access network, using any
connected devices using cloud computing technologies. It is considered from a telecommunication
perspective that users are not buying resources but cloud services that are enabled by cloud computing
environments.

The cloud computing model promotes availability and is composed of six essential characteristics, five
cloud service categories and four deployment models as followings:

. On-demand self-service: A cloud service user can unilaterally provision computing capabilities, such
as server time, network storage and communication and collaboration services, as needed
automatically without requiring human interaction with each service’s cloud service provider.

. Broad network access: Capabilities are available over the network and accessed through standard
mechanisms that promote use by heterogeneous thin or thick client platforms (e.g., mobile
phones, laptops, and PDAs).

. Resource pooling: The cloud service provider’s computing resources are pooled to serve multiple
users or organisations using a multi-tenant model, with different physical and virtual resources
dynamically assigned and reassigned according to user demand. There is a sense of location
independence in that the customer generally has no control or knowledge over the exact location
of the provided resources but may be able to specify the location at a higher level of abstraction
(e.g., country, state, data center). Examples of resources include storage (typically on hard or
optical disc drives), processing, memory (typically on DRAM), network bandwidth, and virtual
machines.
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5.2

Rapid elasticity: Capabilities can be rapidly and elastically provisioned, in some cases automatically,
to quickly scale out, and rapidly released to quickly scale in. To the cloud service user, the
capabilities available for provisioning often appear to be unlimited and can be purchased in any
quantity at any time.

Measured Service: Cloud systems automatically control and optimize resource use (e.g., storage,
processing and bandwidth) by leveraging a metering capability at some level of abstraction
appropriate to the type of service (e.g., the number of active user accounts). Resource usage can
be monitored, controlled, and reported. It provides transparency for both cloud service provider
and cloud service users.

Multi-tenancy: A characteristic of cloud in which resources are shared amongst multiple cloud
tenants. Tenant is intended here as any Cloud Service User (CSU) workload that has unique
requirements and/or a unique operating agreement with the Cloud Service Provider (CSP). There is
an expectation on the part of the cloud tenant that its use of the cloud is isolated from other
tenants’ use in the same share resource pool; that tenants in the cloud are restricted from
accessing or affecting another tenant’s assets; that the cloud tenant has the perception of exclusive
use of, and access to, any provisioned resource. The means by which such isolation is achieved vary
in accordance with the nature of the shared resource, and can affect security, privacy and
performance.

Architecture model

Figure 5-1 shows a functional architecture model of cloud computing. These functional layers in the
architecture are derived by grouping cloud related functions.
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Figure 5-1: Functional Architecture Model of Cloud Computing
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. User Layer: performs interaction between the cloud service user and the underlying cloud
architecture layers. The User Layer is used to setup secure mechanism with cloud computing, send
cloud service requests to cloud and receive cloud services from cloud, perform cloud service
access, administrate and monitor cloud services;

o Access Layer: provides a common interface for both manual and automated cloud service
capabilities and service consumption;

. Services Layer: the cloud service provider orchestrates and exposes services of the five cloud
service categories. The Cloud Services Layer manages the cloud components required for providing
the services, runs the software that implements the services and arranges to offer the cloud
services to the cloud service user;

. Resources & Network Layer: The Resources and Network layer is where the physical resources
reside including equipment typically used in a data centre such as servers, networking switches and
routers, storage, etc, and the corresponding non-cloud-specific software that runs on the servers
and other computers such as host operating systems, hyper-visors, device drivers, generic systems
management software, etc;

. Cross-Layer Functions: perform overall system management (i.e., operations, administration,
maintenance and provisioning (OAM&P)) and monitoring, and provide secure mechanisms.

5.3 Cloud Computing Eco-systems

A cloud computing business ecosystem (cloud ecosystem) is a business ecosystem of interacting
organizations and individuals - the actors of the cloud ecosystem - providing and consuming cloud services.
The following actors are identified in a cloud ecosystem:

. Cloud service users (CSU): A person or organization that consumes delivered cloud services;

. Cloud service providers (CSP): An organization that provides and maintains cloud services to be
delivered and consumed;

o Cloud service partners (CSN): A person or organization that provides support to the building of the
service offer of a cloud service provider (e.g. service integration).

Figure 5-2 depicts the actors with some of their possible roles in a cloud ecosystem.
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Figure 5-2: Actors with possible roles in a cloud ecosystem

CSN 1 (application developer)
CSN 2 (content provider)

CsP1 CspP2 CSP3
(SaaS/PaaS/| aaS/CaaS/ (Inter-Cloud) (SaaS/PaaS/|aaS/
NaaSprovider and CaaS/NaaSprovider
Inter-Cloud) and I nter-Cloud)

5.4 Cloud Service categories

One of the key features of the cloud computing is “Anything as a Service” so called “XaaS”. There are
plenty of candidate issues to be part of “as a Service”, but at this stage, ITU-T, especially SG13 is being
discussed about following five services as key service categories.

. Cloud Software as a Service (SaaS): A category of cloud services where the capability provided to
the cloud service user is to use the cloud service provider’s applications running on a cloud
resources;

. Communications as a Service (CaaS): A category of cloud services where the capability provided to

the cloud service user is to use real time communication and collaboration services. NOTE -
Communication and collaboration services include voice over IP, instant messaging, video
conferencing, for different user devices;

o Cloud Platform as a Service (PaaS): A category of cloud services where the capability provided to
the cloud service user is to deploy user-created or acquired applications onto the cloud resources
using platform tools supported by the cloud service provider;

. Cloud Infrastructure as a Service (laaS): A category of cloud services where the capability provided
by the cloud service provider to the cloud service user is to provision processing, storage, intra-
cloud network connectivity services (e.g. VLAN, firewall, load balancer, application acceleration),
and other fundamental computing resources of the cloud resources where the cloud service user is
able to deploy and run arbitrary application;

. Network as a Service (NaaS): A category of cloud services where the capability provided to the
cloud service user is to use transport connectivity services and/or inter-cloud network connectivity
services.
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6 Future study direction of NGN

Considering this, ITU-T based on the NGN-GSI is continuing of their developments for the NGN will play a
crucial role in a future environment as well. For this, as shown in Figure 6-1, ITU-T NGN GSI will continue
their study covering various technical subjects. Recently one of the important subjects is providing smart
and intelligent capabilities into the NGN as well as its beyond. This issue has been raised mainly from
network providers considering the difficulties to provide better services to meet end user’s requirements
taking into account the status of network resources. Under this subject, NGN-GSI is now develop various
solutions and mechanisms to resolve “smart usage of network resources” and “being pipeline of networks”
This study will contribute in the development of called “Future Networks” which is being developed as a
new paradigm of networks (for example, could be not use of IP).

Figure 6-1: Future study direction of NGN
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Annex 9: ITU NGN standards

Internet Protocol Aspects

1 General aspect of IP based networks

Y.1001: IP framework — A framework for convergence of telecommunications network and IP network
technologies

2 Architecture, access, network capabilities and resource management

Y.1221: Traffic control and congestion control in IP-based networks

Y.1222: Traffic control and congestion control in Ethernet-based networks

Y.1223: Interworking guidelines for transporting assured IP flows

Y.1231: IP Access Network Architecture

Y.1241: Support of IP-based services using IP transfer capabilities

Y.1242/G.769: Circuit multiplication equipment optimized for IP-based networks

Y.1251: General architectural model for interworking

Y.1261: Service requirements and architecture for voice services over Multi-Protocol Label Switching

Y.1271: Framework(s) on network requirements and capabilities to support emergency
telecommunications over evolving circuit-switched and packet-switched networks

Y.1281: Mobile IP services over MPLS
Y.1291: An architectural framework for support of Quality of Service in packet networks

Y.1292: Customizable IP networks (CIP): Framework for the requirements and capabilities related to the
customization of IP service networks by customers

3 Transport

Y.1310: Transport of IP over ATM in public networks

Y.1311: Network-based VPNs — Generic architecture and service requirements
Y.1311.1: Network-based IP VPN over MPLS architecture

Y.1321/X.85: IP over SDH using LAPS

Y.1370/G.8110: MPLS layer network architecture

Y.1370.1/G.8110.1: Architecture of Transport MPLS (T-MPLS) layer network
Y.1371/G.8112: Interfaces for the Transport MPLS (T-MPLS) hierarchy
Y.1374/G.8151: Management aspects of the T-MPLS network element
Y.1381/G.8121: Characteristics of Transport MPLS equipment functional blocks
Y.1382/G.8131: Linear protection switching for transport MPLS (T-MPLS) networks
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4 Interworking

Y.1401: Principles of interworking

Y.1402/X.371: General arrangements for interworking between Public Data Networks and the Internet
Y.1411: ATM-MPLS network interworking — Cell mode user plane interworking

Y.1412: ATM-MPLS network interworking — Frame mode user plane interworking

Y.1413: TDM-MPLS network interworking — User plane interworking

Y.1414: Voice services — MPLS network interworking

Y.1452: Voice trunking over IP networks

Y.1453: TDM-IP interworking — User plane interworking

Y.1454: Tandem free operation (TFO) — IP network interworking — User plane interworking

5 QoS and Network Performance

Y.1501/G.820/1.351: Relationships among ISDN, IP-based network and physical layer performance
Recommendations

Y.1530: Call processing performance for voice service in hybrid IP networks
Y.1531: SIP-based call processing performance

Y.1540: Internet protocol data communication service — IP packet transfer and availability performance
parameters

Y.1541: Network performance objectives for IP-based services

Y.1542: Framework for achieving end-to-end IP performance objectives

Y.1543: Measurements in IP networks for inter-domain performance assessment
Y.1544: Multicast IP performance parameters

Y.1560: Parameters for TCP connection performance in the presence of middleboxes

Y.1561: Performance and availability parameters for MPLS networks

6 Operation, administration and maintenance

Y.1704/G.7713: Distributed call and connection management (DCM)
Y.1704.1/G.7713.1: Distributed Call and Connection Management (DCM) based on PNNI

Y.1704.2/G.7713.2: Distributed Call and Connection Management: Signalling mechanism using GMPLS
RSVP-TE

Y.1704.3/G.7713.3: Distributed Call and Connection Management: Signalling mechanism using GMPLS CR-
LDP

Y.1710: Requirements for Operation & Maintenance functionality in MPLS networks
Y.1711: Operation & Maintenance mechanism for MPLS networks

Y.1712: OAM functionality for ATM-MPLS interworking

Y.1713: Misbranching detection for MPLS networks

Y.1714: MPLS management and OAM framework

Y.1720: Protection switching for MPLS networks
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7 IPTV

Y.1901: Requirements for the support of IPTV services

Y.1902: Framework for multicast-based IPTV content delivery

Y.1910: IPTV functional architecture

Y.1911: IPTV services and nomadism: Scenarios and functional architecture for unicast delivery
Y.1991: Terms and definitions for IPTV

Next Generation Networks

1 Frameworks and functional architecture models

Y.2001: General overview of NGN

Y.2002: Overview of ubiquitous networking and of its support in NGN

Y.2006: Description of capability set 1 of NGN release 1

Y.2007: NGN capability set 2

Y.2011: General principles and general reference model for Next Generation Networks
Y.2012: Functional requirements and architecture of next generation networks
Y.2013: Converged services framework functional requirements and architecture
Y.2014: Network attachment control functions in next generation networks

Y.2015: General requirements for ID/locator separation in NGN

Y.2016: Functional requirements and architecture of the NGN for applications and services using tag-
based identification

Y.2017: Multicast functions in next generation networks

Y.2018: Mobility management and control framework and architecture within the NGN transport stratum
Y.2019: Content delivery functional architecture in NGN

Y.2020: Open service environment functional architecture for next generation networks

Y.2021: IMS for Next Generation Networks

Y.2022: Functional architecture for the support of host-based ID/locator separation in NGN

Y.2023: Functional requirements and architecture for the NGN for multimedia communication centre
serviceY.2031: PSTN/ISDN emulation architecture

Y.2051: General overview of IPv6-based NGN

Y.2052: Framework of multi-homing in IPv6-based NGN

Y.2053: Functional requirements for IPv6 migration in NGN

Y.2054: Framework to support signalling for IPv6-based NGN

Y.2055: Framework of object mapping using IPv6 in next generation networks
Y.2056: Framework of vertical multi-homing in IPv6-based NGN

Y.2057: Framework of node identifier and routing locator separation in IPv6-based next generation
networks

Y.2058: Roadmap for IPv6 migration from the perspective of the operators of next generation networks
Y.2062: Framework of object-to-object communication for ubiquitous networking in NGN

Y.2091: Terms and definitions for next generation networks
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2 Quality of Service and performance

Y.2111: Resource and admission control functions in next generation networks

Y.2112: A QoS control architecture for Ethernet-based IP access networks

Y.2113: Ethernet QoS control for next generation networks

Y.2121: Requirements for the support of flow-state-aware transport technology in NGN
Y.2122: Flow aggregate information exchange functions in NGN

Y.2171: Admission control priority levels in Next Generation Networks

Y.2172: Service restoration priority levels in Next Generation Networks

Y.2173: Management of performance measurement for NGN

Y.2174: Distributed RACF architecture for MPLS networks

Y.2175: Centralized RACF architecture for MPLS core networks

3 Service aspects

Y.2201: Requirements and capabilities for ITU-T NGN

Y.2205: Next Generation Networks — Emergency telecommunications — Technical considerations

Y.2206: Requirements for distributed service networking capabilities
Y.2211: IMS-based real-time conversational multimedia services over NGN
Y.2212: Requirements of managed delivery services

Y.2213: NGN service requirements and capabilities for network aspects of applications and services using

tag-based identification

Y.2214: Service requirements and functional models for customized multimedia ring services

Y.2215: Requirements and framework for the support of VPN services in NGN, including the mobile

environment

Y.2216: NGN capability requirements to support the multimedia communication centre service

Y.2221: Requirements for support of ubiquitous sensor network (USN) applications and services in the

NGN environment

Y.2232: NGN convergence service model and scenario using web services

Y.2233: Requirements and framework allowing accounting and charging capabilities in NGN
Y.2234: Open service environment capabilities for NGN

Y.2235: Converged web-browsing service scenarios in NGN

Y.2236: Framework for NGN support of multicast-based services

Y.2237: Functional model and service scenarios for QoS-enabled mobile VolP service

Y.2240: Requirements and capabilities for next generation network service integration and delivery

environment

Y.2251: Multi-connection requirements

Y.2261: PSTN/ISDN evolution to NGN

Y.2262: PSTN/ISDN emulation and simulation

Y.2271: Call server-based PSTN/ISDN emulation

Y.2281: Framework of networked vehicle services and applications using NGN

Y.2291: Architectural overview of next generation home networks

143



B26/2: Mepexod om cyuwecmeayroujux cemeli K cemam nocaedyouux noKoneHuli 018 pa3susarouuxca
CMPAaH: mexHuU4ecKue, pe2ysaamopHble U Noaumu4yeckue acnekmel

4 Network Management

Y.2401/M.3060: Principles for the Management of Next Generation Networks

5 Security

Y.2701: Security requirements for NGN release 1

Y.2702: Authentication and authorization requirements for NGN release 1
Y.2703: The application of AAA service in NGN

Y.2704: Security mechanisms and procedures for NGN

Y.2705: Minimum Security Requirements for Interconnection of Emergency Telecommunication Services
(ETS)

Y.2720: NGN identity management framework

Y.2721: NGN identity management requirements and use cases

Y.2722: NGN identity management mechanisms

Y.2740: Security requirements for mobile remote financial transactions in next generation networks
Y.2741: Architecture of secure mobile financial transactions in next generation networks

Y.2760: Mobility security framework in NGN

Y.2770: Requirements for Deep Packet Inspection in Next Generation Networks

6 Generalized Mobility

Y.2801/Q.1706: Mobility management requirements for NGN
Y.2802/Q.1762: Fixed-mobile convergence general requirements

Y.2803/Q.1763: FMC service using legacy PSTN or ISDN as the fixed access network for mobile network
users

Y.2804/Q.1707: Generic framework of mobility management for next generation networks
Y.2805/Q.1708: Framework of location management for NGN

Y.2806/Q.1709: Framework of handover control for NGN

Y.2807: MPLS-based mobility capabilities in NGN

Y.2808: Fixed mobile convergence with a common IMS session control domain

Y.2809: Framework of mobility management in the service stratum for next generation networks

Y.2810: Mobility management framework for IP multicast communications in NGN

7 Supplements and Handbooks on NGN (use cases)

Y Suppl. 1: ITU-T Y.2000 series — Supplement on NGN release 1 scope
Y Suppl. 2: ITU-T Y.2012 — Supplement on session/border control (S/BC) functions

Y Suppl. 3: ITU-T Y.2000 series — Supplement on service scenarios for convergence services in a multiple
network and application service provider environment

Y Suppl. 4: ITU-T Y.1300 series — Supplement on transport requirements for T-MPLS OAM and
considerations for the application of IETF MPLS technology

Y Suppl. 5: ITU-T Y.1900-series — Supplement on IPTV service use cases
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Y Suppl.6: ITU-T Y.2000-series — Supplement on the use of DSL-based systems in next generation networks
Y Suppl.7: ITU-T Y.2000-series — Supplement on NGN release 2 scope

Y Suppl. 8: ITU-T Y.2000-series — Supplement on a survey of global ICT forums and consortia

Y Suppl. 9: ITU-T Y.2000-series — Supplement on multi-connection scenarios

Y Suppl. 10: ITU-T Y.2000-series — Supplement on distributed service network (DSN) use cases

Y Suppl. 12: ITU-T Y.2720 — Supplement on NGN identity management mechanisms

Y Suppl. 13: ITU-T Y.2000-series - Scenarios for the evolution of NGN network capabilities to include
information storage, processing and delivery

Y Suppl. 14: ITU-T Y.2000-series — Supplementary service scenarios for fixed-mobile convergence
Y Suppl. 15: ITU-T Y.2000-series — Profile-based application adaptation service using NGN

Y Suppl. 16: ITU-T Y.1900-series — Guidelines on deployment of IP multicast for IPTV content
deliveryHandbook: Converging networks (2010)

NGN Related ITU-T SG11 Approved Q-Series Supplements

1 Network signalling and control functional architecture

Q.3030: Signalling architecture for the NGN service control plane
Q.3040: Signalling architecture for IPTV control plane

2 Bearer Control Signalling

Q.3150/Y.1416: Use of virtual trunks for ATM/MPLS client/server control plane interworking
Q.3151/Y.1417: ATM and frame relay/MPLS control plane interworking: Client-server

3 Signalling and control requirements and protocols to support attachment in NGN
environments

Q.3201: EAP-based security signalling protocol architecture for network attachment

Q.3202.1: Authentication protocols based on EAP-AKA for interworking among 3GPP, WiMax, and WLAN
in NGN

Q.3203: Signalling requirements and architecture of network attachment control functions to support IP
mobility

Q.3220: Architectural framework for NACF signalling interface Recommendations

Q.3221: Requirements and protocol at the interface between the service control entity and the transport
location management physical entity (S-TC1 interface)

Q.3222: Requirements and protocol at the interface between transport location management physical
entities (Ng interface)

Q.3223: Requirements and protocol for the interface between a transport location management physical
entity and a policy decision physical entity (Ru Interface)

145


http://www.itu.int/ITU-T/recommendations/rec.aspx?rec=11565
http://www.itu.int/ITU-T/recommendations/rec.aspx?rec=11565

B26/2: Mepexod om cyuwecmeayroujux cemeli K cemam nocaedyouux noKoneHuli 018 pa3susarouuxca
CMPAaH: mexHuU4ecKue, pe2ysaamopHble U Noaumu4yeckue acnekmel

4 Resource control protocols

Q.3300: Architectural framework for the Q.33xx series of Recommendations

Q.3301.1: Resource control protocol No. 1, version 2 — Protocol at the Rs interface between service
control entities and the policy decision physical entity

Q.3302.1: Resource control protocol No. 2 (rcp2) — Protocol at the Rp interface between transport
resource control physical entities

Q.3303.0: Resource control protocol No. 3 — Protocols at the Rw interface between a policy decision
physical entity (PD-PE) and a policy enforcement physical entity (PE-PE): Overview

Q.3303.1: Resource control protocol No. 3 — Protocol at the interface between a Policy Decision Physical
Entity (PD-PE) and a Policy Enforcement Physical Entity (PE-PE): COPS alternative

Q.3303.2: Resource control protocol No. 3 — Protocol at the interface between a Policy Decision Physical
Entity (PD-PE) and a Policy Enforcement Physical Entity (PE-PE) (Rw interface): H.248 alternative

Q.3303.3: Resource control protocol No. 3 — Protocols at the Rw interface between a policy decision
physical entity (PD-PE) and a policy enforcement physical entity (PE-PE): Diameter

Q.3304.1: Resource control protocol No. 4 (rcp4) — Protocols at the Rc interface between a transport
resource control physical entity (TRC-PE) and a transport physical entity (T-PE): COPS alternative

Q.3304.2: Resource control protocol No. 4 (rcp4) — Protocols at the Rc interface between a transport
resource control physical entity (TRC-PE) and a transport physical entity (T-PE): SNMP alternative

Q.3305.1: Resource control protocol No. 5 (rcp5) — Protocol at the interface between transport resource
control physical entity and policy decision physical entity (Rt interface): Diameter-based

Q.3306.1: Resource control protocol No. 6 (rcp6) - Protocol at the interface between intra-domain policy
decision physical entities (PD-PE) (Rd interface)

Q.3307.1: Resource control protocol No.7 - Protocol at the interface between inter-domain policy decision
physical entities (Ri interface)

Q.3308.1: Resource control protocol 8 (rcp8) Protocol at the interface between Resource Admission
Control Physical Entity (RAC-PE) and CPN Gateway Policy Enforcement Physical Entities (CGPE-PE ) (Rh
interface): COPS alternative

Q.3309: QoS coordination protocol
Q.3311: Enhancement of resource and admission control protocols to use pre-congestion notification
Q.3312: Use of the access node control protocol on the Rp interface

Q.3313: Signalling protocols and procedures relating to flow state aware QoS control in a bounded
subnetwork of a next generation network

5 Service and session control protocols

Q.3401: NGN NNI signalling profile (protocol set 1)
Q.3402: NGN UNI signalling profile (Protocol set 1)

6 Service and session control protocols — supplementary services

Q.3610: Signalling requirements and protocol profiles for customized ring-back tone service
Q.3611: Signalling requirements and protocol profiles for NGN customized ringing tone service

Q.3612: Signalling requirements and protocol profiles for IP Centrex service
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7 Testing for NGN networks

Q.3900: Methods of testing and model network architecture for NGN technical means testing as applied
to public telecommunication networks

Q.3901: Testing topology for networks and services based on NGN technical means

Q.3902: Operational parameters to be monitored when implementing NGN technical means in public
telecommunication networks

Q.3903: Formalized presentation of testing results

Q.3904: Testing principles for IMS model networks, and identification of relevant conformance,
interoperability and functionality tests

Q.3906.1: Test scenarios and catalogue for testing fixed-broadband access networks using a model
network - Part |

Q.3909: The framework and overview of NGN conformance and interoperability testing

Q.3910: Parameters for monitoring NGN protocols
Q.3911: Parameters for monitoring voice services in NGN

Q.3925: The types of traffic flows which should be generated for voice, data and video on the Model
network for testing QoS parameters

Q.3931.1: Performance benchmark for the PSTN/ISDN emulation subsystem of an IP multimedia system -
Part 1: Core concepts

Q.3931.2: Performance benchmark for the PSTN/ISDN emulation subsystem of an IP multimedia system -
Part 2: Subsystem configurations and benchmarks

Q.3941.1: Network integration testing between SIP and ISDN/PSTN network signalling protocols — Part 1:
Test suite structure and test purposes for SIP-ISDN

Q.3941.2: Network integration testing between SIP and ISDN/PSTN network signalling protocols — Part 2:
Abstract test suite and partial protocol implementation extra information for testing proforma
specification for SIP-ISDN

Q.3941.3: Network integration testing between SIP and ISDN/PSTN network signalling protocols — Part 3:
Test suite structure and test purposes for SIP-SIP

Q.3941.4: Network integration testing between SIP and ISDN/PSTN network signalling protocols — Part 4:
Abstract test suite and partial protocol implementation extra information for testing proforma
specification for SIP-SIP

Q.3945: Test specifications for next generation network services on model networks - Test set 1
Q.3948: Service testing framework for VolP at the user-to-network interface of next generation networks

Q.3950: Testing and model network architecture for tag-based identification systems and functions

8 Supplements and Handbooks

Q Suppl. 51: Signalling requirements for IP-QoS

Q Suppl. 52: NNI mobility management requirements for systems beyond IMT-2000

Q Suppl. 53: Signalling requirements to support the International Emergency Preference Scheme (IEPS)
Q Suppl. 54: Signalling requirements at the interface between SUP-FE and I/S-CSC-FE

Q Suppl. 55: Signalling requirements at the interface between AS-FE and S-CSC-FE

Q Suppl. 56: Organization of NGN service user data

Q Suppl. 57: Signalling requirements to support the emergency telecommunications service (ETS) in IP
networks
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Q Suppl. 58: Organization of NGN transport user data
Q Suppl. 59: Signalling flows and parameter mapping for resource control

Q Suppl. 60: Supplement to Recommendations ITU-T Q.3610 and ITU-T Q.3611 - Service flows for
customized multimedia ring-back tone (CRBT) and customized multimedia ringing tone (CRT) services

Q Suppl. 61: Evaluation of signalling protocols to support ITU-T Y.2171 admission control priority levels

Q Suppl. 62: Overview of the work of standards development organizations and other organizations on
emergency telecommunications service

Handbook on deployment of packet based networks (2009)
Handbook on Testing (2011)

IMT related Recommendations

Q.1711: Network functional model for IMT
Q.1721: Information flows for IMT capability set 1
Q.1731: Radio-technology independent requirements for IMT layer 2 radio interface

Q.1741.1: IMT references to release 1999 of GSM evolved UMTS core network with UTRAN access
network

Q.1741.2: IMT references to release 4 of GSM evolved UMTS core network with UTRAN access network
Q.1741.3: IMT references to release 5 of GSM evolved UMTS core network

Q.1741.4: IMT references to release 6 of GSM evolved UMTS core network

Q.1741.5: IMT references to Release 7 of GSM-evolved UMTS core network

Q.1741.6: IMT references to Release 8 of GSM-evolved UMTS core network

Q.1741.7: IMT references to Release 9 of GSM-evolved UMTS core network

Q.1742.1: IMT references to ANSI-41 evolved core network with cdma2000 access network

Q.1742.2: IMT references (approved as of 11 July 2002) to ANSI-41 evolved core network with cdma2000
access network
Q.1742.3: IMT references (approved as of 30 June 2003) to ANSI-41 evolved core network with cdma2000
access network

Q.1742.4: IMT references (approved as of 30 June 2004) to ANSI-41 evolved core network with cdma2000
access network

Q.1742.5: IMT references (approved as of 31 December 2005) to ANSI-41 evolved core network with
c¢dma2000 access network

Q.1742.6: IMT references (approved as of 31 December 2006) to ANSI-41 evolved core network with
cdma2000 access network

Q.1742.7: IMT references (approved as of 30 June 2008) to ANSI-41 evolved core network with cdma2000
access network

Q.1742.8: IMT references (approved as of 31 January 2010) to ANSI-41 evolved core network with
c¢dma2000 access network

Q.1742.9: IMT references (approved as of 31 December 2010) to ANSI-41 evolved core network with
cdma2000 access network

Q.1751: Internetwork signalling requirements for IMT capability set 1

Q.1761: Principles and requirements for convergence of fixed and existing IMT systems
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Operation & Tariff related Recommendations

D.271: Charging and accounting principles for NGN

E.370: Service principles when public circuit-switched international telecommunication networks
interwork with IP-based networks

E.4110: Framework for operations requirements of next generation networks and services

NGN Management related Recommendations

M.3210.1: TMN management services for IMT-2000 security management

M.3340: Framework for NGN service fulfiiment and assurance management across the business to
business and customer to business interfaces

M.3341: Requirements for QoS/SLA management over the TMN X-interface for IP-based services

M.3342: Guidelines for the definition of SLA representation templates
M.3343: Requirements and analysis for NGN trouble administration across B2B and C2B interfaces

M.3344: Requirements and analysis for NGN appointment management across the business-to-business
and customer-to-business interfaces

M.3345: Principles for self-service management
M.3347: Requirements for the NGN service activation of NMS-EMS interface

M.3348: Requirements of the NMS-EMS management interface for NGN service platforms

M.3350: TMN service management requirements for information interchange across the TMN X-interface
to support provisioning of Emergency Telecommunication Service (ETS)

M.3361: Requirements for business-to-government management interfaces - B2G interfaces -
Introduction

M.3400: TMN management functions

M.3410: Guidelines and requirements for security management systems to support telecommunications
management
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NGN Related ITU-R Recommendations

Recommendation S.1806: Availability objectives for hypothetical reference digital paths in the fixed-
satellite service operating below 15 GHz

Report ITU-R M.2176-1: Vision and requirements for the satellite radio interface(s) of IMT-Advanced

Preliminary draft new Recommendation ITU-R S.1897: Cross-layer based QoS provisioning in IP-based
hybrid satellite-terrestrial networks

Recommendation F.1094-2: Maximum allowable error performance and availability degradations to
digital fixed wireless systems arising from radio interference from emissions and radiations from other
sources

Recommendation F.1704: Characteristics of multipoint-to-multipoint fixed wireless systems with mesh
network topology operating in frequency bands above about 17 GHz

Recommendation F.1763: Radio interface standards for broadband wireless access systems in the fixed
service operating below 66 GHz

Recommendation M.819: International Mobile Telecommunications-2000 (IMT-2000) for developing
countries

Recommendation M.1457: Detailed specifications of the terrestrial radio interfaces of International
Mobile Telecommunications-2000 (IMT-2000)

Recommendation M.2012: Detailed specifications of the terrestrial radio interfaces of International
Mobile Telecommunications Advanced (IMT-Advanced)
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