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MNpeaucnosue

WUccneposaTtenbckue Komuccum CeKtopa pas3suTtus anektpocssasum MC3 (MCI-D) obecneynBatoT HEUTPANbHYIO U
Hasnpytolytoca Ha BKaadax nnatdopmy, rae cobmpatoTca IKCNepTbl M3 MPaBUTENbCTB, OTPAC/IM U aKaeMNYeCKMX
opraHmnsauuin, Ytobbl paspabaTbiBaTb NPAKTUYECKME UHCTPYMEHTbI, MOe3HbIe PYKOBOAALLME YKa3aHUs U Pecypcbl
ONA pelweHna npobnem pa3suTmA. B pamkax paboTbl nccnenosaTenbCkux Komuceuii Ynenbl MC3-D m3yyatoT u
aHa/IM3UPYIOT OPUEHTMPOBAHHbLIE Ha PELUEHNE KOHKPETHbIX 3a[a4 BONPOChl 31eKTpocBA3M/UKT, 4ToObl YCKOPUTL
OOCTUXKEHWe NPUOPUTETHbIX Lienelt B 061acTu pa3BUTHUA Ha HaLlMOHaIbHOM YPOBHE.

ViccnenoBaTenbekme KOMUCCUM NPeaoCcTaBnatoT Bcem YneHam MCI-D BO3MOKHOCTL 0OOMEHa OMbITOM, MPEeACTaBNEHNS
naemn, obmeHa B3rALaMM M AOCTUKEHMUA KOHCEHCYCa MO Ha1eXKaLMM CTPaTerMAM /19 PaCCMOTPEHUA NMPUOPUTETOB B
obnactun anektpocsasn/UKT. Mccneposatensckie komuccnm MC3-D oTBevatoT 3a pa3paboTKy OTYETOB, PYKOBOAALLMX
YKa3aHWii U peKOMEeHAALMIA Ha OCHOBE UCXOAHbIX AAHHbIX UM BKAAA0B, NOMYYEHHbIX OT YneHos. Coop HbopmaLmm
ocyllecTBNsEeTCA NyTem 0bcnefoBaHNit, BKNALOB U UCCNEA0BAHNI KOHKPETHbIX CUTyauUMiA, U OHa AOCTynHa A1s
YNEHOB, MCMO/b3YIOLWMX CPEACTBA YNPaBAEHMSA KOHTEHTOM 1 BeO-NybanKaumum. PaboTa nccaen0BaTeNIbCKUX KOMMUCCUIA
CBA3aHa C Pa3/IMYHbIMKM NPOrpammamu 1 nHuumaTMeamm MC3I-D ¢ Lenbio co3aaHna cuHepruyeckoro abdekTa,
KOTOPbI MNOE3EH YIEeHCKOMY COCTaBy B OTHOLLEHWM PECYPCOB U CeLnabHbIX 3HaHW. Bo/blioe 3HaYeHne nmeeT
COTPYAHMYECTBO C APYTMMUM FPYNNammn U 0praHn3aumMamm, BeayLiummn paboTy No COOTBETCTBYIOLLMM TEMAM.

TeMbl, U3y4aemble UCCNeA0BaTeNbCKUMM Komuccuamm MCI-D, onpeaensoTca Kaxdble YeTblipe rofa Ha BCeMUPHbIX
KOHbepeHUMAX No pasBUTUIO 31eKTPOoCBA3K (BKPI), KoTopble MPUHUMAIOT NPOrpammsl PaboTbl U pyKoBOAALLME
yKazaHua 418 GopMyanpoBaHMa BOMPOCOB pa3suTusa 3n1eKkTpocsasn/VKT 1 nproputeTos Ha BausKaliline YeTbipe roaa.

Cédepa pabotbl 1- UccnepoBatenbckoit Komuccum MCI-D — umsydeHne “BnaronpuaTHOM cpeabl Ans
passutua anektpoceasn/UKT”, a 2-i1 UccnepoBatenbckoii kKommuccun MCI-D — nsyyerne “Mpunoxenuii UKT,
Knbep6e3onacHOCTH, INEKTPOCBA3MN B UPE3BbIYANHbBIX CUTYALMAX U aAaNTaLUU K U3MEHEHUIO KiumaTta”.

B TeyeHne nccneposatensckoro nepunoaa 2014—-2017 ronos 1-10 UccneposatenbeKyro komucemuto MC3-D Bo3rnasnanu
Mpencenatens PokcaHa MakanseiH Bebbep (CoeanHeHHble LLTaTbl AMepuKM) U 3amecTuTenu MNpeacenatens,
npeAcTaBAABLIME WECTb PernoHoB: PernHa-dnép Accymy-beccy (Kot-a'MByap), Mutep Hrean Mbenrn (KamepyH),
Knaimmp Kapocca Poapurec (BeHecyana), Buktop Mapturec (Maparsaii), Becam Anb-Pamagnt (Mopaarua), Axmen,
Abnenb Asns laa (ErvneT), Acyxmko Kasacymu (AnoHus), HryeH Kyit KyeH (BbeTHam), Baamum KanTyp (YkpanHa), Aamas
Tunenbaes (Kbiprbisckasa Pecnybimka) u baaHka loHcanec (Mcnanus).
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Pe3ome

BeepneHue

BcemunpHan KoHdpepeHUma no pa3suTuio anekTpocsasn (BKP3) 2014 roga coxpaHuaa Age UccaefoBaTebCkue
Kommccum MC3-D B Lenax M3y4yeHmAa BOMPOCOB 3/1E€KTPOCBA3N, NMPeaCTaBAAOLWMX 0CObbIN MHTepec ANA
Pa3BMBAOLLMXCA CTPAH, B TOM YMCe BONPOCOB, YMTOMAHYTbIX B MyHKTe 211 KoHseHunn MC3. VicchenosaTtenbckme
Kommccm MC3-D gonKHbI CTporo cobatoaaTb NOAOKeHUA NyHKToB 214, 215, 215A 1 215B KoHeeHuuMKW. [ns
cofeincTsmsa ceoei paboTe nccnefoBaTeIbCKME KOMUCCUMM CO34at0T paboyune rpynnbl, rpynmbl AOKAAA4YMKOB
1N 0bbegMHeHHble rpynnbl AOKNAAYMKOB AN1A U3YHEHUA KOHKPETHbIX BONPOCOB nau nx Yacteln.

1-a WccnenosaTtensckan kommcena MCI-D (MK1) bbina co3gaHa B Lenax npeaocTtaBieHms pasBnBatoLLMMes
CTpaHam 371eMeHTOB MHOOPMALMM O PA3IMYHBIX TEXHONOTUAX, MO3BOAAOWMX 0becneymBaTb AOCTYN
K LUMPOKOMONOCHOM 3N1EKTPOCBA3M Ha OCHOBE MPOBOAHbIX M HAa3EeMHbIX TEXHONOTUI ANSA HA3EMHbIX U
CMYTHMKOBbIX CUCTEM 3/1IEKTPOCBA3N, BKAOUYaA MeKayHapoaHY NOABUMKHY0 a1eKkTpocsasb (IMT). MK1 MC3-D
cnefyeT NPoAOKaTh 3aHUMATBCA TEXHWUYECKMMM BONMPOCAMM, CBA3AHHbLIMM C Pa3BEPTbIBAHWMEM TEXHONOIMUI
LMPOKOMOMOCHOTO AOCTyNa, BKAKOYAA MHTErpaLmio TakMxX pelweHnin 4na ceTeln AocTyna B AeMCTBYOLME U
byaylme ceTeBble MHOPACTPYKTYPbI, 0becneynsaTb PYKOBOAALLME YKa3aHMA NO PA3BUTUIO LUMPOKOMOAOCHOIO
[0CTyna, NPUHMMasa BO BHMMaHMWe TOT GaKT, YTo CTaHAapTM3aLmMa TEXHONOMMN WNPOKOMOMOCHOro A0CTyNa
3aHMMaeT npuoputeTHoe mecto B CTpaTerMyeckom nsaaHe MexKAyHApPOAHOro COt03a 3/1eKTPOCBA3M
(MC3), a Takke NPUHUMaTbL Mepbl B CBA3WN C MHMLIMATMBAMM BCEX Pa3BMBAOLWMXCA CTPaH (B COOTBETCTBMM
C NPeANIOKEHNAMM LLIECTW PErvoHaAbHbIX MOATrOTOBUTENbHbIX CObpaHmii (PT1C) K BcemmnpHoi KoHdepeHLmm no
Pa3BUTUIO INEKTPOCBA3N).

B pamkax n3ydeHus Bonpoca 2/1, KOTOPbI NMOCBALWEH TEXHOMOTUAM LWNPOKOMOOCHOrO A0CTYNa, BKAOYan
MeayHapoaHY0 NOABMMKHYIO 31eKTPOocBA3b (IMT), 419 pa3BMBaIOLLMXCA CTPaH, OblI0 NOPYYEHO paccMoTpeHue
cnenytoLLmMX BONPOCOB:

- onpeneneHne GakTopos, BAUAKLMX Ha 3bGEKTUBHOE pa3BepTbiBaHWE TEXHOOMMIN NPOBOAHOIO U
6ecnpoBOAHOrO, B TOM YMC/e CMYTHUKOBOTO, LUMPOKOMOAOCHOTO AOCTYNa U UX NPUNOMHKEHNI;

- n3y4vyeHmne TEXHONOrUI LIMPOKOMONIOCHOro A0CTyna n 6yﬂ,yLLLMX TEH,EI,eHLJ,MlZ B 3TOM 0bnacTu;

- onpeneneHve MeToAMK A5 NAaHUPOBAHUA MUMPaLMKU U BHEAPEHMSA TEXHONOIMIA LLIMPOKOMONIOCHOIO
[0CTyna C y4eTOM CyLLECTBYIOLIMX CETE B COOTBETCTBYIOLLMX C/yYanXx;

- paccmoTpeHne TEHAEHLLMIZ B PA3/IMYHbIX TEXHONOIMAX WNPOKOMONOCHOIO A0CTYyMNa, pa3BepTbiBaHWN,
npeasnaraemblx ycayrax n perynaTopHbIX aCnekTax;

- OanbHellwee onpeaeneHue nytel u cpeacts BHeapeHua IMT, Mcnonb3ya HasemHble
M CNYTHWKOBbIE MHUW CBA3M;

- onpeaeneHne KNYEBbIX 3/1IEMEHTOB, TPEBYHIOLLMX N3yYeHUA, 118 TOro YToObl COAENCTBOBATL BO3MOKHOMY
Pa3BepPTbIBAHMIO CUCTEM, OOBEAMHAIOLLMX CMYTHUKOBbLIE U Ha3eMHble cermeHTbl IMT;

- obecneyeHue VIHCI)OpMaLI,VIVl O KOHKPETHbIX acneKkTax BO3,EI,€IZCTBI/IH pa3BepTbiBaHNA BCEX TEeXHONornM
LWMPOKOMNONOCHOIo A0CTyna Ha HeAOoCTaTOYHO O6C/'Iy>+(l/lBaeMble Cnon HaceneHuAa, BKAKYaA nul, C
OrpaHN4YeHHbIMM BO3MOXHOCTAMMU;

- obecneyeHne nHbopmaumm o cuctemax IMT-Advanced Ha ocHoBe pekomeHAaaumit Paboueit rpynnbl 5D
5-1 ccneposaTenbckol kommccnmn MCI-R 1 pabounx rpynn 4-i1 iccneposatenbckoi kommuceum MCI-R.

3aKktoumTeNbHbIM oT4eT no Bonpocy 2/1 BKAto4aeT: i) aHanu3 GpakTopos, BAMAIOWMX Ha dbdEKTUBHOE
pasBepTbiBaHME BCEX TEXHOMOTUIA LIMPOKOMONOCHOTO A0CTYNa; 1 ii) pyKoBOAALWME NPUHLMMbI B OTHOLLEHUN
pasBepTbIBAHWA WMPOKOMNOAOCHOTO A0CTyNa, B TOM YMCAe C MOMOLUbIO YYeOHbIX CEMMHAPOB COMMACHO
COOTBETCTBYIOLLEN MPOrpamme bopo passutusa anekTpoceasm (6P3). MeToabl paboTbl BKAOYAIOT HanpasaeHue
npeasioxKeHWin o NpeacTaBaeH BKAAA0B, NpoBeaeHWe cobpaHuii rpynn, 06paboTky BKA3L0B, peAaKkTMpOBaHme
Pa3NMYHbIX OTYETOB U ypPaBIeHKE JOKYMEHTOOB0POTOM C MOMOLLLbIO 31EKTPOHHOM NAaTGOPMbI, CO3AaHHOM BPI.




MICTOYHUKM MCnonb3yemblx B paboTe MaTepunanos BKKOYAIOT creaytolime:

- pe3ynbTaTbl TEXHMYECKOro MPOorpecca, AOCTUIHYTOrO B 3TOM 06/1aCTV B COOTBETCTBYIOLLIMX MCCEA0BATENbCKMNX
Komucecnax MCI-R n MC3-T, B8 ocobeHHocTu B Pabounx rpynnax 5D u 5A 5-i1 Mccneposatenbckom
Kommcenmnm MC3I-R 1 Paboumx rpynnax 4A, 4B n 4C 4-i VicchepoBatenbckoi komuccnn MCI-R, a Takke B
15-1 Mccneposatenbekoi kommcemum MCI-T (Bonpoc 1/15) n 13- Mccnenosatensckoit kommceum MCI-T
(Bonpoc 15/13);

- I'Iy6l'|l/IKaLI,l/Il/I, OTYETbl M peKomeHdaunn MC3 no TexHonorvam LMPOKOMNONOCHOIo A0CTYMNa,

- COOTBETCTBYIOLLME OTYETbI HaLIMOHa bHbIX UM PETMOHA/IbHbBIX OpraH13aLUmil Pa3BUBaOLLIMXCA U Pa3BUTbIX
CTpaH;

- BK/1adbl, Kacatowmeca onbita, I'Ipl/l06p6TeHHOI'O B Xo4e BHeApeHMA COOTBETCTBYHOLWMX ceTel B
Pa3BMBakOLLMNXCA M Pa3BUTbIX CTPaHaXx;

- BKNadbl YneHos CeKkTopa, Kacatolwmecs pasBuTUa TEXHONOMMIA LIMPOKOMONOCHOIO A0CTYNa A8 NPOBOAHbIX
1 6ECNPOBOAHbIX CUCTEM, BK/IKOUAS AOCTYMN C MOMOLLBIO CMYTHUKOBbBIX CUCTEM;

- COoOTBETCTBYHOLWME BK1aAbl OT MOCTABLMKOB YCAYyT U MN3rotoBuUTENEN OPUTMHANBHOTO oGopyp,OBava;

- BKMaAbl M MHGOPMALIMIO OT KoopauHaTopos BP3, Kacatolmeca LWMPOKOMONOCHOM CBA3M U PA3TNYHbIX
TEXHOMOTMI LWMPOKOMNONOCHOMO AOCTYNa;

- pe3ynbTaThl U MHGOPMaLMIO, MONYYEHHYIO B pe3y/ibTaTe wMccaefoBaHWA Bonpocos, Kacatowmxcs
npunoxeHunin NKT.

C y4eToM BbILEN3N0KEHHOrO B OTYETE KPATKO M3NaratoTca pesynbTaTbl paboTbl N0 CAeAy LM HanpaBAeHUAM:

- aHann3 GakTopoB, BAMAIOLLMX Ha 3DDEKTUBHOE pa3BePTbIBAHME BCEX TEXHONOTMIA WNMPOKOMONIOCHOTO
[0CTyna; u

- PYKOBOZALLME YKA3aHNA N0 Pa3BEPTbIBAHMIO LLMPOKOMNONOCHOTO AOCTYMNa, KOTOPbIe MOTYT NPeoCTaBAATLCA
C MOMOLLbIO y4ebHbIX CEMMHAPOB COMIaCHO COOTBETCTBYHOLLEN Nporpamme BPI.

370 MOXKeT 6bITb 0606LLEHO B CAEAYIOLLIMX TPEX OCHOBHbIX MyHKTaXx:

- paccMOTpeHMe BOMPOCa C y4eTOM NpeablAyLLmMX pe3ynbTaToB NpeablayLiMxX UCCNe0BaHWIA;

- aHaNM3 CUTyaLMW C y4eTOM HeKOTOopbIX BKAaZaoB YneHoB MC3-D n obcyKaeHuin B xoae cobpaHui
nccnenoBaTenbCckmx kommceenin MC3-D;

- O630p TEXHONOTUYECKNX LLOCTVI)KGHVIVI 1 cnocobos pa3BepTbIiBaHNA,

- PaccMOTPeHne peKoMeHAALIMI, COCODCTBYIOLLMX PA3BUTMIO LUMPOKOMOIOCHOM CBA3M, aHaNN3 NONYYEHHbIX
[OKYMEHTOB, 0BMEHbI MHEHMAMM U IMCKYCCMM B KOMUTETE UK paboyeit rpynne.
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1 MABA 1 — O6wue Bonpocsl
OnpeAeneHMe NOHATUA U.IMpOKOnOI'IOCHOﬁ cBA3U

Mpexae BCero He0bxoAMMO YACHUTL, YTO TaKOe LUMPOKOMONAOCHAA CBA3b, MOCKO/bKY CYLLECTBYIOT Pa3INUHble
onpeaeneHuns, ncnonssyemole MC3-R, MC3-T, Kommccunei no WMPOKOMNONOCHOM CBA3U U APYTMMUM OpraHamMu, v
KOHCeHCyC OTHOCUTENIbHO eAMHOro OnpeaeneHns noka He AOCTUTHYT. TeM He MeHee OTCYTCTBME NepecMOTPEHHOro
obulero onpeaesneHnsa 40 CUX NOP He NpenATcTBoBaso pabote MCI. HekoTopble onpeaeneHna B bonbluen
CTENeHu OTHOCATCA K BUAAM NOAAEPKMBAEMbIX YCYT, YEM K KaKoM-1Mbo onpeaeneHHOM CKOPOCTU nepenayn
OaHHbIX. Cm. MpunoxeHue 3.

UHunuymatmuea “MobanbHoe coeguHeHue”!

- B coBpemMeHHOM MMUpe A0CTYN K MHTEPHETY 1 ero UCNO/b30BaHWe ANA rpaxaaH v Ana NnpeanpuaTnii Bcero
MMpPa ABAAIOTCA HEOTHEMIEMOM YaCTbiO Pa3BUTMA NOAOOHO AOpPOram, MopTam, S1eKTPOCHABKEHUIO U
OPYrMm 06beKTam MHOPACTPYKTYPbI.

- LllecTbaecAT NpoLEHTOB HaceneHWA MMpPa He UMEIOT JOCTyNna K MHTepHeTy. 4,4 Munanapaa YenoBek He
MOMYYatoT SIKOHOMUYECKMX U COLLMAIbHBIX MPEUMYLLECTB, KOTOPbIMKU Ba1arofaps MHTEPHETY MOJb3YOTCA
3,2 MUNAMapaa YENOBEK, YXKe NOAKAOHEHHbBIX K CeTU.

- MHTEpPHET ABNAETCA OLHMM M3 INaBHbIX SKOHOMUYECKMX GakTOpoB XXI BEKa, M CErofiHA Mbl Habaogaem, Kak
3KOHOMUYECKME NpermyLLecTBa MHTepHeTa Bee B D0/blUel cTeneHu 0XBaTbIBAOT PAa3BMBALOLLMECA CTPAHbI.
Tak, B pa3BMUTbIX CTPaHaX Ha [0/10 MHTEPHET-3KOHOMMKM NMPUXOAUTCA B CpefiHeM OKONO0 6 npoLeHTos BBI;
M XOTA B PA3BMBAOLLMXCA CTPAHAX 3TOT MOKa3aTesb HUXKe, POCT MHTEPHET-9KOHOMMKM B 3TUX CTPaHax, No
HEKOTOPbIM OLeHKam, cocTasndeT oT 15 40 25 npoueHToB B rod. Kpome Toro, B pa3BMBaOLWMXCA CTPaHax
yBeMYeHNE NPOHNKHOBEHMA LLIMPOKOMOOCHOW CBA3M Ha Kaxaple 10 npoLeHTOB NpMBOAMT K pocTy BB
Ha 1,4 npoueHTa.

C yyeTom aTOrO lOCYAAPCTBEHHDBIV AenapTameHT CoeaMHeHHbIX LUTaToB B YaCTHOCTM MPUCTYNWA K peannsaumun
MHUUMATUBbI “TnobanbHoe coeanHeHWe”, Lieib KOTOPOM 3aK/104YaeTCs B MOOLWPEHNN 1 NOAAEPKKE AEATENbHOCTY
KNtOYEBbIX 3aMHTEPECOBAHHbIX CTOPOH, BK/tOYad MPaBUTENbCTBA, OTPAC/b, rpaxAaHckoe obuwectso u
TexHMYecKoe coobLLECTBO, MO COAENCTBMIO NoAKAoYeHNo K 2020 roay K cetv elle 1,5 Muaavapaa Yesosek.
B pamKax 3ToW MHMUMATUBLI Kaxaan CTpaHa-napTHep WM 3aMHTepecoBaHHas CTOPOHA BHOCUT MOCU/bHbIN
BKNA/, B IOCTUXKEHME 3TUX Lienen Byab TO B 061aCTM MHOPACTPYKTYPHbIX TEXHONOTNI, 3ODEKTUBHOM NPAKTUKM
peryavpoBaHms uam B Gopme GUHaHCOBOM UM TEXHUYECKOM NOAAEPKKM.?

CnefyeT OTMETWUTb PacCMOTPEeHWe BapuaHTa C MCMONb30BaHWEM CMYTHUKOB B Ka4ecTBe a/ibTepHaTUBbI 414
Pa3BUTUA YHNBEPCAZIbHOMO 0HCAYHKMBAHUA U APYTUX BUAOB YCAYT, HAanpaBaeHHbIX Ha obecneyeHme pa3sutua.?

Ob653aTenbCTBa, KOTOPbIE BO3MAratoTCca Ha rocyaapcTBa B OTHOLWEHUMW Pa3BUTUA AOCTYMHbLIX B 1106a1bHbIX
MacLiTabax ycayr aNeKTpoCBA3N ANA BCEX NOAEN B MHTEpecax AOCTMXKEHUA Lenelt B 061acTv passutuna —
BK/IKOYAs BHEApPEHWe NPOTOKoAa MHTEPHET M NOAUTUKM Pa3BepTbiBaHMS LWMPOKOMOAOCHOIM CBA3M Ha OCHOBE
HaLMOHaNbHbIX NIAHOB B LieNAX NPeLoCTaBNEHUA YCAYT FON0COBOM U BUAEOCBA3M M Nepesayun AaHHbIX Ha Hase
OZIHOM 1 TOM e NAaThopMbl, 3aCTaBAAOT MX 0OPaALLATLCA K PELIEHUAM Ha OCHOBE CMYTHUKOBbIX TEXHONOTUNA,
KoTopble obecneyat AOCTYN OrPOMHOMY YMCY NHOAEN, KMBYLLMX Ha adPUKAHCKOM KOHTUHEHTE, 40 CUMX Nop
[I0BO/IbCTBOBABLUMXCA Wb TMNOTETUYECKOM HAZAEK A0 Ha NoayYeHMe A0CTyNa K YCayram 371eKTPOCBA3N.

HecmoTpa Ha ycunua, npeanpuHUMaemble rocygapcrsamu, APPMKAHCKMM COKO30M 3/71€KTPOCBA3Y,
MeKAyHapOoAHbIM COHO30M 3/1IEKTPOCBA3N U HEMPABUTENbCTBEHHBIMW OPraHn3aUMAMM, AOCTYN K STUM YCayram
no-npeHemy npeactaBaseT coboi npobaemy B CEbCKMX U OTAANEHHbIX PAiOHAX, MasblX Pa3BUBAIOLLMXCA
CTPaHax U OCTPOBHbIX OOLLMHAX.

B nocneaHme rofisl HabaoaaeTca OTYETNNBOE M aKTUBHOE CTPEM/IEHKE ONEepPaToOPOB CMYTHWKOBOM CBA3M BCTYMUTH
B KOHKYPEHTHY0 HopbbYy B CETMEHTE NPeaoCTaBNeHUA YCAYT S1EKTPOCBA3M CO 3HAYMMbIMM NPEATOKEHUAMMU,
B 0COBEHHOCTM B 061aCTW TenemeamumHbl UK NaaThopm 3N1eKTPOHHOTO 0BydeHua (cucTema ynpasieHun
obyyeHunem (LMS)).

1 [orkymeHT 1/384, “UiHnumatiea MobanbHoe coeamHerne”, CoeanHenHble LLUTaTbl AMepUKM.

2 Tam xke.

3 [orkymeHT 1/313, “PaccmoTpeHue BapuaHTa C WMCMOAb30BaHMEM CMYTHMKOB B KayecTBe aNbTepHaTWBbl ANA PasBUTUA
YHUBEPCANbHOrO 0BCAYKMBAHMA U APYTMX BUAOB YC/YT, HanpaBieHHbIX Ha obecneyerune pa3sutua”, Pecnybnnka CeHeran.



http://www.itu.int/md/meetingdoc.asp?lang=en&parent=D14-SG01-C-0384
http://www.itu.int/md/meetingdoc.asp?lang=en&parent=D14-SG01-C-0313
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STa HOBaA TeHAEHUMA ABNAETCA OTBETOM Ha NOTPeOHOCTM rocyAapcTB, CTpaTernyeckan Leb KOTOpbIX C TOUKM
3peHun anekTpocsasun/VIKT 3akntouaetca B obecneyeHnn NpeaocTaBaeHnsa ¢ NOMOLLbIO CETU 3NEKTPOCBA3M
BbICOKOKAYeCTBEHHOTMO AUCTAHUMOHHOrO 06pa3oBaHMA 3HAUUTENBHOMY YUCAY NtoAel, BPOCUBLUMX WKONY; yCayr
B 00/1aCTV TeNEe3KCNepTH3bl, TeNeANArHOCTUKM 1 TeNIEKOHCYIbTALMIA; @ TaKKe MOBUIbHbBIX GUHAHCOBBIX YCayT
019 Tex ofel, KOTopble He UMEeIoT Z0CTyna K 6BaHKOBCKMM yCyram.

YUunTbIBasA XapakTep NPeaoKEHN, BblABUraeMbIX ONepaTopamm, peLleHrne Ha OCHOBE CMYTHUKOBbIX TEXHOIOTUIA
MOXET ObITb XOPOLLEN aNbTeEPHATUBOMN.

B HEKOTOPbIX CTPaHax HOPMaTMBHO-NPaBOBasA Hasa No-NpexKHeMy ABAAETCA NPENATCTBUEM A1 PeaNN3aLN TaKMX
NpenoKEHUIN, KOTOPbIe OXBATbIBAIOT BCE KOMMOHEHTbI CeTEel Nepeaaym AaHHbIX 1 CeTelr A0CTyna (TPaH3UTHbIX,
nepudepuiitHbIX ceTein U ceTei AocTyna). Takaa cMTyalmMa OKasblBaeT 3aTOpMarkMBatollee BO3AencTeMe Ha
obecneyeHne yHMBEPCabHOrO 0OCNYKMBAHWA, BHEAPEHWE KOTOPOrO BO MHOTMX PAa3BMBAOWMXCA CTPaHax
NPOUCXOANT C TPYAOM.

OnepaTtopam CryTHMKOBOWM 3/1EKTPOCBA3N OblN10 Obl BbIFOAHO NPEAOCTaBAATL YCAYTM MO LeHaM, OPUEHTUPOBAHHbIM
Ha 3aTpaTbl, 419 TOro YTobObl 3aXBaTWUTb A0/0 PbIHKA B 3KOCUCTEME BbICOKOCKOPOCTHOW CBA3M, PACCUMTaHHOM
Ha KNMEHTOB B CEIbCKMX M OTAaNeHHbIX PaioHax, MMetoLMX NpaBo Ha GUHaHCMpoBaHMe M3 cpeacTs GoHaa
Pa3BUTUA YHMBEPCAZIbHOTO 0HCNYXKMBaHMA B 061aCTK anekTpocsasn (FDSUT).

OpraHbl rocyaapCTBEHHOM BAACTU U PEryaaTopHble opraHbl AO/XKHbI PAaCCMOTPETb BOMPOC O NepecmoTpe
HOPMaTMBHO-NPaBOBOW 6a3bl B MHTEpecax AajbHEWWero yKpenjeHus npuHUmMna TeXHONOrMYeckoro
HeMTpanuTeTa U NPOBECTM yrNybAeHHOe U3ydeHue npeasaraemblx onepaTopamu CryTHUKOBOW CBA3M YCAYT,
KOTOpble MO Bbl CTaTb aNbTEPHATUBHbLIM pelleHUeM B naaHe obecnedeHuns oxsarta ycayramm TeppuTopumi,
nmetoLLMx Npobaembl B 061aCTV AOCTYNHOCTM, @ TaKKe NPeAoCTaBAeHNs Tak1xX yCayr.

1.1 dakTopsbl, BAMaOWME Ha 3dPeKTMBHOE pa3BepTbiBAHME TEXHOOTMA NPOBOAHOrO
1 6ecnpoBoOAHOrO WMPOKOMNOJIOCHOTO AOCTYNA U UX NPUIOXKEHUIA

CyLLLeCTBYIOT pa3inyHble GaKTopbl, KOTOPbIE MOKHO CTPYNMNMPOBaTh B CAeAytolme ABe 0bLWMpHbIe rpynnbl®.
dusunyeckue pakrTopbl

a)  TIpOHMKHOBEHWE NOABMMIKHOMN CBA3M

XOTA BO MHOTMX Pa3BUTbIX CTPaHax YPOBEHb MPOHMKHOBEHMWA NOABUKHON CBA3W NpeBsbiwaeT 100 NpoLeHTos,
60/1bWIMHCTBO PA3BMBAOLLMXCA CTPAH NOKa He A0CTUMIM TaKOTO YPOBHA. ITa Npobema NPpUHMMAET Cepbe3HbIi
XapaKTep B CE/IbCKMX 1 OTAANEHHbIX PalOHaX 3TUX CTPaH. [POHUKHOBEHMWE NOABUKHOW CBA3W CNYXKUT 633080
nnaTdopmMon ANA pa3BepTbiBaHMA LIMPOKOMONOCHOM CBA3K, MOCKOAbKY OHO obecrneynBaeT HeEOOXOAMMYHO
63308yt MHOPACTPYKTYPY M pacnpeseneHne Pecypcos Ana NOBbILEHNA OCYLLLECTBUMOCTY TaKOrO Pa3BepTbIBAHNA.

b)  SkocucTema TenedoHHbIX TPYOOK

IKocucTema TenedoHHbIX TPYOOK coAeCTBYET pa3BepTbiBAHMIO TEXHONOTMIA LUMPOKOMNOAOCHOM CBA3M BBUAY
TOro, YTO OHa obecrneynBaeT onepaTopam CTUMY/bI /17 Pa3BEPTbIBAHUA WMPOKOMONOCHOM CBA3W. NoaaepskKa
pasHbix TexHonornit IMT B pa3Hbix NOS0CaX ABAAETCA KPUTUUECKM BaXkKHbIM GAKTOPOM, TaK Kak obecneynsaeTt
HEeobXoAMMYy0 HOPMY CMPOCa A5 YNPOLLEHWUA Pa3BepPTbIBAHMA.

c) feorpadun

leorpaduyeckme ycaoBms BAUAIOT Ha Pa3BepTbiBaHWE NPOBOAHbLIX CUCTEM LUMPOKOMONOCHOM CBA3M, YTO co3aaeT
CNOXKHYIO CUTYaUMIO MPUMEHUTENBHO K penbedy MeCTHOCTM 1 U3MEHAIOLLMECH YCA0BKA Pa3BepTbIBaHUA. Tem
HEe MeHee OHM TaKKe MOTYT OKa3biBaTb BAMAHME M Ha pa3BepTbiBaHMe BecrnpoBOAHbIX CUCTEM B pesy/ibTaTe
TpeboBaHUit MO yBEAMYEHMIO YnCaa 6A30BbIX CTAHUMIA AA NPeoAoneHns HebnaronpuATHbIX YCA0BUiA penbeda
MECTHOCTM.

Hanpumep,® CbldyaHb — 370 OTAa/1eHHanA oro-3anaiHas NpoBUHLMA Knutas, B KOTOpol HacuuTbiBaeTcs bonee 40
ThICAY AePEBEHb M PAOHOB NPOXKMBAHUA MEHBLUMHCTB. B yesae lyrs — “nocnesHem B UCTOPUM CTPaHbl yesae,

4 [okymeHT 1/262, Nlemorpatunyeckas Coumanmctmyeckas Pecnybavka LWpu-/lanHka.

> [okymeHT 1/206, “VIHHOBALMOHHbIN PEKMM LIMPOKOMONOCHOM CBA3M B CENbCKMX PalioHax: CO34aHne HOBOM 3pbl ONTUYECKOM
CeTun B CenbCKMx paloHax”, Kutaiickaa HapoaHasa Pecnybiuka.


http://www.itu.int/md/D14-SG01-C-0262/en
https://www.itu.int/md/D14-SG01-C-0206/en
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nosly4MBLIEM AO0CTYN K TenedoHHon cBsa3n” — ¢ 2015 roga *KUTean Nosb3yroTCs LWMPOKOMNONOCHOW CBA3bIO CO
ckopocTbto 100 M6UT/C Ha 0CHOBE BOIOKOHHO-0MTUYECKOM CETU. ITO KOIOCCabHOE M3MEHEHWE OCYLLLeCTBAAETCA
6narofapa BBEAEHWIO B MPOBUHLMK ChidyaHb PEXMMA LIMPOKOMONOCHOW CBA3M B CEIbCKUX PalioHax.

Peannsyemblit B NpoBUHUMN CbidyaHb MHHOBALMOHHbIMA PEXMM LIMPOKOMONOCHON CBA3M B CE/TbCKMX PalioHax
NO3BOMAET C MOMOLLbIO PYKOBOACTBA B MIAHUPOBAHUN, MPUMEHEHNA TEXHUYECKUX MHHOBALMIA U Pa3BUTUA
30HMPOBAHUA pewwaTb NPobaeMbl NONb30BATE/EN, CBA3AHHbIE C BbICOKOM CTOMMOCTbIO M MEZ/IEHHbIM Pa3BUTUEM;
C MOMOLLbIO FOCYAAPCTBEHHOM MOAAEPKKN U COTPYAHMYECTBA C AeN0BbIMKU Kpyramu obnerdaeT peleHue
OCHOBHbIX NPO6/IEM, CBA3AHHbIX C MHBECTULIMAMM B ONTUYECKUE CETU B CeNbCKMX paioHax; IPTV okaszanock
XOPOLNM NPUMEPOM peLleHna pasda npobaem, CBA3aHHbIX C MHTerpaLmein B ropoACKMX U CeNbCKUX paioHax
B CblyyaHM, NMOCKO/IbKY 0becneymBaeT UHTENNEKTYa lbHble W/t03bl 418 pelleHus npobaem NpuaoKeHun ans
CeNbCKMX PaioHOB.

ITW MHHOBALMM YaCTUYHO peLlatoT Npobaemy WKPOKOMONIOCHOMO AOCTYNa U CO34at0T “HOBYHO 3Py ONTUYECKON
ceTn” B CebCKMX paiioHax. OHM NO3BONSIOT 0BECNeUnTb rAPMOHUYHbBIE OTHOLWEHWUA MeXay NpeanpuaTuamm,
nosb30BaTeNAMM 1 OOLLECTBOM. PEXMM LUMPOKOMONOCHOM CBA3M B CEbCKMX PalioHax NpeacTasBnaeT cobom
peasibHbIi NpUMep BHEAPEHUA LUMPOKOMOIOCHON CBA3M B CEIbCKUX U OTAANEHHbIX PAiOHaX.

d)  CnekTpanbHble orpaHu4yeHus

BBWay HasMuma 6ObLWOrO YMCAa NOAb30BATENEN NMPU OrpaHNUYEHHbIX pecypcax CnekTpa, 0cobeHHo B chepe
6ecnpoBoAHON CBA3M, AOCTYMHOCTbL CNEKTPa A8 TEXHONOTMIA U MPUAOKEHW BeCnpOoBOAHOTO LMPOKOMNOIOCHOTO
[l0CTyNa CAEepPKMBaEeT Pa3BepTbIBaHWE LMPOKONOAOCHOM CBA3N. Haamnume cTpaTernii ocBoboKAEHNA CNeKkTpa B
nonocax, onpeaenexHbix ana IMT B PernamenTa pagmocsasn MC3, meeT 60Ablloe 3HaYeHme AN yenewHoro
Pa3BUTUA U Pa3BEPTLIBAHMSA WMPOKOMONOCHOW CBA3N.

Coumonoruyeckue n nonuTudeckue Gpakropbl

PaccmatpurBaemble HUKe CbaKTOpbl BIMAKOT Ha Pa3BepPTbiBaHNE LLII/IDOKOI'IOJ'IOCHOIZ CBA3U, OrpaHn4ymBan cnpoc,
4YTO NPUBOAUT K CAEPKMNBAHUIO MPOHUKHOBEHMA NPOAYKTOB, CBA3aHHbIX C LLll/IpOHOI'IOJ'IOCHOlZ CBA3bIO M/I/U'Il/l
MHTEPHETOM.

a) ypOBeHb PaMOTHOCTK B OTHOLWLIEHUNN KOHTEHTA

MockonbKy 6o/bllan YacTb KOHTEHTa, MMeKLEeroca B UHTepHeTe, A0CTYyNHa Ha TaKMUX A3blKaX, KaK AHIUIACKUIA,
MNCNaHCKNi, MaHﬂ,apl/IHCKl/ll\/ﬁ ANanekT KMUTAMCKOro U T. A., OTCYTCTBME 3HAHMA 3TUX A3bIKOB B COYETaHUU C
HEXBATKOW MEeCTHOIO KOHTEHTa NPenATCTBYET Pa3BepPTbIBAHMIO MPOAYKTOB, CBA3AHHbLIX C LLIVIpOKOI'IO/]OCHOIZ
CBA3bIO, TAK KakK MHTEPHET ABNAETCA OCHOBHbIM ABUNXYLLINM d)aKTOpOM TAKOro pa3BepTbiBaHUA.

b)  YpoBeHb rpamoTHOCTM B 0bnactu UKT

YpoBeHb rpamoTHOCTM B 061acTv MKT 1 KynbTypHble 0COBEHHOCTU YMEHUA M0Ab30BaThCs LMbPOBLIMMI
TEXHO/IOTVSIMM BO MHOTOM OMPeAeNatoT YCNewHOCTb NPOHUKHOBEHWS NMPOAYKTOB, CBA3AHHbIX C LUMPOKOMOIOCHOM
CBA3bI0. 10 CPaBHEHMIO C Pa3BUTLIMM CTPAHaMM B Pa3BMBAOLLMXCA CTPaHaX OTMEYaEeTCs HeJ0CTaTOUHbIN YPOBEHb
rPamoTHOCTM B 061acTu UKT, 4To, B CBOIO OUYEpe/lb, YCAOKHAET yCrelHoe NPOHUKHOBEHWNE UHTEPHET-YCAYT.

C) Monntnyeckne CTpaternmn

[loposkHble KapTbl Nepexoaa Ha LdpoBble TEXHONOMMM B 0BNACTH LUMPOKOMONOCHOM CBA3M CO34at0T OCHOBY A/19
obecneyeHms yCnewHoro NPOHNKHOBEHUA TEXHONOTUIA A0CTYNa 1 NPUMEHEHMUA OCHOBAHHOIO Ha COTPYAHMYeCTBe
NOAX0/a K BHEAPEHMIO Pa3INYHbBIX TEXHONOMMIM, CBA3AHHbBIX CO CMYTHUKOBbLIMM, MPOBOAHBIMM M HECNPOBOAHbBIMM
MexaH13mMamm JocTyna.

Takum 06pas3om, A1A YCNelWwHoro BHeAPEHMA LUMPOKOMOMOCHbIX TEXHONOMMI HEeOBXOAMMO YYWTbIBATH
nepeyvncieHHble Bbile GpakTopbl 1 obecneynsats HeobXoAMMbIE CTUMY/IbI 1A COKPALLEHWA CO34aBaeMbIX
MMW NPEnsTCTBUN.

Ecam 0bpaTtuTbea K onbiTy LpKr-/1aHKkK,® To Tam npeanprHUMaeTcs paj yCUaMi, KOTopble SBASIOTCA NpYMepPamMm
[LeNCTBUA COLMANBbHBIX U MOANTUYECKMX GaKTOPOB. dneKTpoHHan Wpw-/laHka H6asnpyeTca Ha CTpemMaeHum
K naeany npespaueHus LLpu-SlaHKkKM B rocyapcTBO, B MaKCUMasbHOW CTEMEHWU COEAMHEHHOE CO CBOMM

& [JokymeHT SG1RGQ/138, “lUnpokononocHas ceasb B LLpw-/larke”, emokpaTtuieckas Coupannctuyeckas Pecnybnunka Wpn-
JlaHKa.



http://www.itu.int/md/D14-SG01.RGQ-C-0138/
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HapOAOM, M NOBbIWEHWSA KAaYeCTBa *KU3HW BCEX TPaXKAaH CTpaHbl NOCpeacTBOM obecrnedeHns aocTyna K bonee
BbICOKOKAYECTBEHHbBIM OOLLECTBEHHbIM YC/Iyram, BO3MOXKHOCTAM 06yyeHusa n nHdopmaumn. bonee 100 Toicay
npokuBatoLmx B LLpu-/laHKke Ntoaei ¢ HapyLeHUAMM CyXa U 3pEHUA NONb3YIOTCA NpenmMyLecTBamm “MpoekTa
NMOMOLLM /HOAAM C OFPaHUYEHHbIMM BO3MOXKHOCTAMK”, B paMKax KOToporo Obian BHeApeHbl “Undposble
roBOpALLME KHUIM” C UICNO/b30BaHMEM HOBOTO NakeTa 0becneunBatoLLMX LOCTYMHOCTb NMPUIOXKEHUI Ha MECTHOM
A3blKe. BO3MOXKHOCTb 06palleHns B LieHTp NpaBuTenbcTBEHHOM MHPOPMaLMK NO KOPOTKOMY TesledOoHHOMY
Homepy u3 ntoboro mecta LWWpu-/laHkK ans noaydeHuns nHdopmaumm obecneymsaeTcs elle 0AHUM NPOEKTOM
B paMKax anekTpoHHo M L pu-/laHku. Oba yKazaHHbIX NPoeKTa bbln YAOCTOEHbI HAarpaibl Ha BcemmpHol BcTpeye
Ha Bbiclem yposHe 2009 roaa (WSA) — rnobanbHON MHULMATUBLI MO OTOOPY M MPOABUNKEHMWIO YYLLEFO B MUPE
3/1EKTPOHHOTO KOHTEHTa M npuaoxeHnit. O4Ha 13 peanr3oBaHHbIX MAEN 3aKN04anach B CO34aHNM 3NEKTPOHHOTO
oblecTBa, obecneunBatollero coobliecTsam Gepmepos, yHaLMXCa U MeNKUX NpeanpuHMMaTenel KaHan cBasm
c nHbopmaupmeit, cpeacTsamm obyveHUA 1 BeAeHWA TOProsn. ITo OblI0 PeasM30BaHO C MOMOLLBIO LLEHTPOB
OMCTaHLMOHHOro 0by4eHmMs/3HaHNnit, HasbiBaemblx “Nenaselas” (nena = 3HaHMA + selas = marasuHbl), KOTOpble
6bI11 co3aaHbI MO BCel CTpaHe 1 obecneunnn 6ecnpenaTCTBEHHbIN AOCTYMN K KOMMbIOTEPHbBIM TEXHOOMUAM,
MHTEPHETY 1 0ByYeHMto HaBblKkam Mcnoab3oBaHMa UT ANS MHOXKecTBa Nto4el, KoTopble 40 3TOoro Boobule
HMKOrAA He BUAENN KomnbloTep.’

OnepaTtopbl GUKCMPOBAHHOW M NOABUMIKHOM CBA3MN 06BEANHWAN CBOW YCUAMA C MUHUCTEPCTBOM 06pa3oBaHma 1
PerynatopHoi Komuccnelt anekTpocsasm Lpn-/laHkm (TRCSL) B uenax coeamHenns nabopatopuin UKT BeayLmx
KO/ CTO/IMUBI CTPaHbl ropoaa Konombo 1 ero npuropoa ¢ BbICOKOCKOPOCTHOM ceTbio 4G LTE 1 BONOKOHHO-
ONTUYECKOM CETbO, OXBATbIBAIOLLEN BCIO TEPPUTOPUIO OCTPOBA. ITa MHMUMATMBA obecneynBaeT yyalwmmecs
6ecnpenaTCTBEHHbIN AOCTYN K CETU UHTEPHET A4 06pa30BaTe/bHbIX Lie1eit C MOMOLLbIO MHGOPMALLMOHHON
cynepmarncrpany.

Kpome TOro, noa naTpoHaskem onepaTopoB CBA3M paboTaeT HECKONbKO MOpTasoB C 06pa3oBaTebHbIM
KOHTEeHTOM. OAMH M3 TaKUX MOPTas0B 3NEKTPOHHOro obyyeHns — Guru.lk — cogepskuT obpasoBaTesibHbIN
KOHTEHT, OTHOCALWMICA K TPEM OCHOBHbIM KaTEropuam: LWKoNa, npodeccroHanbHoe obydeHne n obpas
uM3HK. LKona Mypy oxBaTbiBaeT OK00 60 MPOLEHTOB WKOILHOM Nporpammsl, NnpodeccroHanbHoe obydeHne
BK/ItOYAET NPOodheccMoHabHY0 NOArOTOBKY (Hanpumep, Nporpammy NoAroToBKM K caade sKk3ameHoB B 0baactu
H6aHKOBCKOTO fiena), a 06pas KM3HU BKAOUAET TaKkMe KypCbl, KaK KOCMETONOIUA, KyMHapwWs, iHora n T. 4.

1.2 Bo3gelicTBME TEXHONIOTMA LIMPOKOMONAOCHOIO A0CTyNa Ha HeAOoCTaTOYHO
006CNyKMBaeMble C/I0M HAaceNeHUs, BKNOYAs INLL, C OFPaHNYEHHbIMW BO3SMOXHOCTAMM

Kak noavYepknBasoCb B pasgene 1.1, Ha ycnelwHoe pa3sepTbiBaHWE LUMPOKOMO/IOCHbIX TEXHONOTUI BAMAIOT KakK
d)l/l3l/|‘-IeCKl/Ie, TakK N coumonorn4yeckme d)aKTOpr, NP 3TOM pPa3BePTbIBaHNE TaKNX TEXHO/IOTUIN MOXKET UMETb
cheayrouine nocneacTsmna.

a)  ObecnedyeHne paBHOro A0OCTYMNa K 3HaHUAM M 0BPA30BaHMIO

Mo cpaBHEHWIO C Pa3BUTbIMKW CTPaHaMUM pPa3BMBAlOLLMECA CTPaHbl CTaNKMBalOTCA ¢ Honee 3HaUUTENbHbBIM
HEepaBeHCTBOM B AOCTyne K pecypcam, BblaensemblM Ha obpasoBaHMe n obmeH 3HaHuAMK. Pa3sutue
LUIMPOKOMNONOCHON €BA3M obecneymBaeT pa3BMBalOWLMMCA CTPaHaM NaaTGopmy ANA NUKBMAALMKM Pa3pbIBa,
00yCcnoBNEHHOro TaKUM HEPABEHCTBOM, 33 cyeT obecrneyeHuns A0OCTyNa K BUPTYasbHbIM PeCcypcam C MOMOLLbIO
pa3BepTbIBaHMA TEXHONOTUI WMPOKOMNONOCHOM CBA3N.

b)  YpoBeHb XKn3HM

ﬂ,OCTyI‘I K 3HaHMAM 3a npegenamm cBoel obnactn nossonder N04AM B Pa3BMBatOWMXCA CTPaHaX NoBblWaTh
CBOM YpPOBEHb XW3HW NyTeEM CNnedoBaHMA UK BOCNpoM3BeaeHMA NMPUMePOB Pa3BUTbIX CTPaH. Pazsutune
LMPOKOMNONIOCHOIo A0CTynNa no3sondaeT obecneynTb paBHbIl?I AOCTYN M BO3SMOXHOCTb A4 BCeX C/10eB O6U.I,eCTBa
Y4aCTBOBATb B Pa3BUTUN U U3BIEKATb M3 3TOTO BbIrOAY.

c) Undposas aemokrpatus

[oBepx BCeX YPOBHEN LLIMPOKOMONOCHOW CBA3M AeMCTBYIOT NAaTPOPMbI, KOTOPbIE NMO3BOMAT 0OMEHMBATLCA
KOHTEHTOM M MAEAMM, NO3BONAOT 0ObIYHBIM rparkKAaHam BbICKa3blBaTb CBOM MHEHWA W B3MAAbl OTHOCUTE/NBHO
CODObITUI KaK CBA3AHHbIX C AEATE/IbHOCTbIO OPraHOB rOCYAaPCTBEHHOM BNACTU, TaK U HE CBA3AHHbIX C Hel.
Pa3BuTME NONb30BATENbCKOTO MY/NLTUMEAMNHOIO KOHTEHTA YKPENAseT AeMOKPaTMIO Ha BCEM NPOCTPaHCTBE

7 http://www.icta.lk.
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chepbl UMDPOBbLIX TEXHOMOTNI, YTO ObecrneymBaeT pacliMpeHne Npas 1 BO3MOXKHOCTEN rpaxaaH bharonaps
Pa3BUTUIO TEXHONOMMIA LUIMPOKOMOOCHOIO A0CTYMa.

d) ObecneyeHune oxBaTa

OxBaT UMOPOBLIMM TEXHONOTUAMM U OXBAT GUHAHCOBLIMK YCAYramun NpeacTaBaftoT coboit cyllecTBeHHble
acCreKTbl 0XBaTa, KOTOPbIM HEOBXOAMMO YAENATb BHUMaHWE B PA3BMBAIOLLMXCA CTPAHax M KOTOpble MOTyT
6bITb LOCTUTHYTHI 33 CYET HAA/IEMKALLEro Pa3BUTUA TEXHONOMMI WMPOKOMONOCHOM CBA3M. Kak Bbiao cKkasaHo
Bblle, Pa3BepTbiBaHWE WMPOKOMONOCHOM CBA3N obecnednsaet dyHAaMmeHTaAbHy0 OCHOBY A4 CO3AaHMA 1
GYHKLMOHMPOBAHMA MPUIOKEHMIA, MO3BONAIOLLMX YCTPAHWUTL PA3pbIB MEKAY Pa3BUTbIMM M Pa3BMBAIOLLMMMICS
cTpaHamm.®

eMisr — 370 HaumMoHanbHbIN NAaH PasBUTUA LUMPOKOMONOCHOW CBA3M, KOTOPbIN HalLesieH Ha pacnpocTpaHeHue
YCYT WMPOKOMONOCHOW cBA3M B Ervnte.® eMisr BKItOYAET ABa 3Tana, Nepsblil U3 KOTOPbIX 3aBEPLUAETCA K
2018 roay, a BTopoi — K 2020 roay. KntoueBbiMM CTpaTErMUYeCcKMMM 331a4aMm MaaHa Pa3BUTMA LWMPOKOMOIOCHOM
CBA3M ABNAKOTCA Pa3BMTUE NMOBCEMECTHO PACNpPOCTPaHEHHOM NepeaoBoi MHOPACTPYKTYPbl 3NEKTPOCBA3MK,
co34aHue NPSMbIX/KOCBEHHbIX MEPCMEKTUB 3aHATOCTM, MOBbIWEHME NPOU3BOANTENBHOCTU MNPaBUTENBCTBEHHbIX
y4pexaeHuit nocpeacTBom coBpeMeHHbIx naatdopm MKT, nprmeHeHne MHHOBALMOHHbIX NpunoxkeHnin UKT ana
YAYULWEHMA XKU3HW TPaKAaH MyTem UCMOb30BaHMA LUMPOKOMONOCHbIX CETEMN.

Takmm obpasom, eMisr — 370 NaaH, B KOTOPOM MpeasiaratoTca Pas/inyHble cTpaTerMyeckne AMPeKTUBSI,
HanpasneHHble Ha ya0BAeTBOPeHMe NnoTpebHocTel ErvnTa B yc/yrax WMPOKONOAOCHOM CBA3M. B 3TOM KayecTse
uenb eMisr 3aKk/to4aeTca B pacnpoCTpaHEeHUN YCIyT WKMPOKOMOOCHOW CBA3M Ha BClO Tepputopuio ErmnTa,
BK/1tOYAA parioHbl, 06CAy»KMBaEMble B HEAOCTAaTOYHOM CTeNeHMN.

AHasnormyHbiM 06pasom B PyaHae A0CTYN K WMPOKOMONOCHOM CBA3K ABAAETCA GAaKTOPOM, CMOCOBCTBYIOLMM
npeoaoneHuto 6apbepos Ha MyTW PasBUTUS M KOPEHHbIM 06Pa3oM MEHSHOWMM Crocobbl NpeaocTaBeHms
ycnyr.’® OH Takke obecnedynsaet nosbileHne NpomnsBOAUTENbHOCTM, AOCTYN K 3HAHUAM U ydllee byayliee
[ONA TpaXkaaH PyaHapb!.

CTpaHa pa3geneHa Ha YyeTbipe NPOBMHLMK, KOTOPbIE Aanee NoAPa3AeNAnTCA Ha aAMUHUCTPATUBHbIE eAMHULbI
yeTblpex yposHei — 30 palioHoB, 416 cekTopos, 2148 coT 1 14 837 aepeBeHb. B CBA3M C 3TUM NPaBUTENbCTBO
PyaHabl pa3paboTano nosuTUKY, HanpaBieHHYH Ha COAEMCTBME Pa3BUTUIO WMPOKOMOIOCHOIO AOCTyNa A4
0XBaTa aAMUHUCTPATUBHBIX EAMHULL HUXKHETO YPOBHA — OT PaliOHOB 10 CEKTOPOB, COT U AepeBeHb. [1pM 9TOM OHO
PYKOBO/CTBOBAIOCH MPUHLIMMOM NPeAOCTaBAeHMA PaBHbIX BO3MOXHOCTEN A0CTYNa K YCyram LUMPOKOMNONOCHOWM
CBA3W ANA BCEX KUTENEl CTPaHbl.

1.3 BAvAHME WMPOKONONOCHOM CBA3WU HAa YHUBEPCUTETbI U Pa3BUTUE MHHOBALMOHHbIX
LLeHTpoB

B KoHro Habntogaetca KpynHomacwTabHoe pa3suTve MHOPACTPYKTYPbl 31EKTPOCBA3M B LENAX COAENCTBMUA
obecneyeHmio LIMPOKOMONOCHOTO A0CTYNa AN BCeX NPOdECCHOHAbHbIX M COLMANbHbIX TPYNM 1 BCeX rpaxaaH.!!
B pamKax 3Toi nporpammbl B NOCAeHME ABa roAa OCYLIECTBAAOTCA NPOEKTbI MO CO34aHMI0 B YHUBEPCUTETE
N y4eOHbIX LeHTPax MHHOBALMOHHbIX LLEHTPOB UM TEXHONOTMYECKMX MHKYHATOPOB, KOTOPbIE NPesoCTaBNAOT
60NbLIOMY YMCY MOMOAbIX MtoAel BO3MOMKHOCTM pa3pabaTbiBaTb CBOWM MPOEKTbI Gaarogapa A0CTyny
K YHVUBEPCUTETCKMM UM OBLLECTBEHHbIM LLEHTPaM Ha OCHOBE LUIMPOKOMOIOCHON CBA3M, YTO B 3HAYMTE/IbHOW
cTeneHun obneryaet ncnonbzoBaHme VKT 1 pa3paboTky nporpamm yraybieHHOW NoAroToBKM.

ITOT BKNa 4 CBUAETENbCTBYET O BANAHUM PA3BEPTbIBAHWUA MHOPACTPYKTYPbI 3NEKTPOCBA3MN HA YCI0BUSA, B KOTOPbIX
Y4aTCA CTYAEHTbI, @ TaKXKe O Pa3BUTUM TEXHONOTMYECKMX MHULMATMB, 0BecnevmBatolmx AOCTYN MOMOAEKMN K
LLIMPOKOMONOCHOW CBSA3M.

8 [lokymeHT 1/262, Nlemokpatnyeckas Counanmctmieckas Pecnybnmka Wpu-/lanHka.

°  [JokymeHT SG1RGQ/63, “HaumoHanbHbIM NAaH WKMPOKOMNOAOCHOM CBA3M ‘eMisr’: nepexog, OT NAaHMPOBAHMA K OCYLLECTBIEHMI”,
Apabckan Pecnybnvka Ervner.

0 lokymeHT 1/165, “LocTyn K WMPOKONON0CHOM cBA3u B PyaHae”, Pecnybavka PyaHaa.

1 [lokyMeHT 1/266, “BAnsHMe WMPOKOMONOCHOK CBA3M Ha YHMBEPCUTETbI U Pa3BUTUE MHHOBALMOHHBIX LUeHTpoB”, Pecnybaunka
KoHro.



http://www.itu.int/md/D14-SG01-C-0262/en
http://www.itu.int/md/D14-SG01.RGQ-C-0063/
http://www.itu.int/md/D14-SG01-C-0165/en
http://www.itu.int/md/D14-SG01-C-0266/en

Bonpoc 2/1: TexHONOTMM WMPOKOMOAOCHOrO A0CTynNa, BKAtoYaa IMT, Ana pa3BmBatoLLIMXCA CTpaH

Passurtue I.LIMpOKOnOIIOCHOﬁ cBA3un B KoHro

Pecny6mka KoHro npucTynuaa K peaamnsaumm KpynHoMacltabHoro naaHa pasBepTbiBaHUA MHGPACTPYKTYpbI
Ha BCell CBOel TeppuUTOpuU. Takoe pasBepTbiBaHWE CAENAN0 BO3MOXKHOM peanv3aumnio B yHUBepcuTeTe
NPOEKTOB MO CO3[aHMI0 MHKYBATOPOB. DTN NPOrPamMMbI, MOAAEPKAHHbBIE PETYAATOPHBIM OPraHOM (AreHTCTBOM
No PeryIMpoBaHMIO MOYTbl U 3NEKTPOHHbIX CPEACTB CBA3M), MPU3BaHbl NPEAOCTaBUTL MOIOAbIM HOAAM
NPOCTPAHCTBO 415 MPOhEeCcCMOHaNbHOTO CAMOBbIPAMKEHNS.

Takum o6pa30N\ LWMPOKOMO/IOCHAaA CBA3b CAe/1a/la BOSMOXHbIM U cnocobcTBoBasa PasBUTUIO CieaytoLlero:

- co3gaHue B YHUBEPCUTETE LIEHTPa TEXHUYECKMX MHHOBALMIA U YCAYT;
- co3faHune aByx MHKybaTopoBs — Yekolab 1 BantuHub; n
- peann3aumio B yHMBepcMTeTe NPOrpamm AUCTaHLUMOHHOro 06pa3oBaHms.

YHUBepCcUTETCKaA Nporpamma MHHOBaUMii B chepe ycnyr sneKTpocsasu

YHMBEpPCUTETCKAn Nporpamma MHHOBaLM B chepe yeayr anektpocsasn (PUITS), MHMUMMPOBaHHaA AreHTCTBOM
No PEerysMpoBaHMIO NMOYTbI U 3NEKTPOHHbBIX cpeacTs ceA3un (ARPCE) u ocyliecTBasemasn B pamkax npoekta CAB
(LleHTpanbHoadpUKaHCKaa MarnucTpasb). ITo NPoekKT, GMHaHCKMpyeMbii BcemmnpHbiM BaHKOM 1 perynaTopHbIM
opraHom (ARPCE).

[pOEKT MMeeT caeaytoLLme 3aaa4n:

- CnocobCcTBOBATL YyULWEHMIO YCNoBUIA paboTbl NpenoaasaTenei u cTyaeHToB YHuBepcuTeTa MapuaHa
Hryabu, B 4aCcTHOCTW BbICLLUEN HALUMOHAIbHOW MONUTEXHUYECKOW WKO/bI, @ TaKKe;

- NOOLWPATL B3aMMOLENCTBNE HAYYHbIX U AE/10BbIX KPYTOB.

MOMMMO aKaZleMUYECKOl AeATeNbHOCTM B paMKax niaTGopMbl OCYLECTBAAOTCA Pa3vyHble Apyrve Buabl
[EeATeNbHOCTU, B TOM YMC/E B LieNAX NOBbIWEeHNA 0CBeAOMIEHHOCTH, @ UMEHHO:

- AHBapb 2015 rofa — Havyano co3aanHusa 610roB CTyAeHTaMM MarucTpaTypbl 1-ro u 2-ro ronos obyyeHus B
Lenax noAroToBKM K KOHKypcy “Jlyuiunin 6norrep”, opraHmMsoBaHHOMY accouuaumeit PRATIC;

- deBpanb 2015 roga — 03HaKOM/IEHME C MHTEPHETOM rpynnbl M3 NATK (5) AOMKHOCTHbIX WL, OTAeNa
0bpa3oBaHMA yHUBEPCUTETS; U

- mapT 2015 roga — y4ebHO-NpoCcBeTUTENbCKMI cemmnHap no Bonpocam DNSSEC (paclumnperms 6esonacHocTu
CUCTEMbI HAMMEHOBAHMNIM 1OMEHOB), OpraHi3oBaHHbI ARPCE.

Kpome Toro, aTa nporpamma mo3BosfeT McCienoBaTeNam, npenoaasatensim U CTyAeHTaM MCno/ib30BaThb
WHTEPHET A8 cBoelt paboTbl 6aarogapa GecnnaTHOMy MOAKAOUEHMIO K LUMPOKOMOOCHOMY MHTEPHETY.

14 NKT B 06pa3oBaHUM — TEXHOJIOTUU LLIMPOKOMONOCHOIO A0CTYNa

Po/b WMPOKOMONOCHOM CBA3M B 06pa30BaHUM MOKHO OMPeaenTb B LUMPOKOM CMbICIE KaK OXBaTblBaIOLLYHO
cnefytolme 0CHOBHble 061aCTU, KOTOPbIE A0MKHbI ObITb BKAOUEHbI B 06Pa30BaHME C MOMOLLbIO LUIMPOKOMONOCHOM
cBA3MN.

a)  [ocTyn K KOHTeHTy

Mpobnembl A0CTyNa K HaAeXallemMy KOHTEHTY ABAAIOTCA OCHOBHbIM MpenaTcTBMEM, KOTopoe Heobxoaumo
npeofonesaTb Kak B GU3NYECKOM OTHOLUEHMM, TaK U B BMPTyanbHOW chepe, OCHOBAHHOM Ha TEXHONOTMUAX
LUMPOKOMONOCHOTO A0CTyNa. B ponn KOHTEHTa MOryT BbICTyNaTb Kak yyebHble Nocobus, Tak 1 NMOCTaBLLMKK
KOHTEHTa, TakMe Kak npenoaasateny.

b)  HocTyn K pecypcam

[LocTyn K pecypcam ABAseTCA OAHUM U3 T1aBHbIX GaKTOPOB, TPEBYIOWMX YAENEHWUA HaANeKaLLero BHUMaHMS.
XOTA WMPOKONONOCHasA CBA3b obecrneymBaeT OCHOBY A1 co34aHWsA 06pa3oBaTe/bHbIX MOPTaNoB W NOPTaNos
obmeHa 3HaHMAMM B 0bnacTu VKT, HeobXoaAMMO HanuymMe COOTBETCTBYIOLWLETO OKOHEYHOro 060pyA0BaHNS,
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TAKOTO KaK KOMMbOTEPbI, HOYTOYKM M MAaHLLETbI, KOTOPbIE MOTYT ObiTb MCMOABb30BAHbI ANA PACNPOCTPAHEHUA
C03/aBaeMOro KOHTeHTa.

c) Oxsat

Co3paHune KOHTeHTa W pacnpegeneHne pecypcoB cnocobCTBYIOT OXBATy M COKPALLEHUIO HEPAaBEHCTBA MeKAY
Pas3BUTLIMM U PA3BMBAIOLMMUCA CTPAHAMM.

OcHoBHanA 3aaa4a B KoHTeKcTe MKT B 06pa3oBaHMM A0/KHA 3aK1H04aTbCA B yAeNEHNN BHUMaHWA NOTpebHOoCTAM
1N BO3MOXHOCTAM obecrneyeHna NCTOYHMKOB CNpoca, KOTOPbIE MOXHO B LUIMPOKOM MaHe Noapa3fenunts Ha
cnefyroLLme rpynnbi:

- Ha4yanbHoe 1 cpeaHee 0b6pa3oBaHue;
- npodeccroHanbHoe 0bpa3oBaHne; 1
- BbiCLLIee obpaszoBaHme

B pa3BuMBatoLLMXCA CTpaHaX AOCTYN K IOKANNM30BaHHOMY KOHTEHTY MMeeT peLuatoliiee 3HaYeH e 417 ycnewHoro
BHeApeHWA cuctembl 06pa3oBaHma, 6asnpyoLLECA Ha MCNONb30BAHUM TEXHOMOMMIA LUIMPOKOMONOCHON CBA3W.

BmecTe ¢ Tem HeobXoAMMO TLLATENbHO NPOaHaIN3MPOBaThL 0Cobble TpeboBaHMA, NpeabABAAEMble CEKTOPOM
06pa3oBaHms, NOCKO/bKY 3T GaKTOPbl MOTYT MMETb pellatollee 3HaYeHne 15 YCnewHoro BHeAPEHUA Takon
cucTembl 06pa3oBaHuA. LLUMpKHa nonockl AN 3arpy3Ku AaHHbIX M BPEMA 3a4€PKKM OTHOCATCA K YMCy GaKTopos,
NAaHWPOBaHME KOTOPbIX HYXKAAETCA B NOAAEPIKKE A8 HaANeKallero npumeHenns MKT B o6pa3oBaHun B xoae
pa3BePTbIBAHUA LUIMPOKOMNOIOCHOIO A0CTYMa.

OcyLLEeCTBAATCA Pa3/INYHbIE MHULMATMBbI B LIENIAX NOBbILLEHNSA 0OLEeCTBEHHON OCBEAOMIEHHOCTM O NOTEHUMaNe
MHbOPMALMOHHOIO 06LECTBa C MCMOb30BaHMEM AOCTYMNHbIX TexHonornn. KomnaHus Qualcomm Wireless
Reach ocyulecTBnseT pas nporpamMm, B TOM Yncae: nporpamma StoveTrace (OTCAeXMBaHME UCMNONb30BAHUA
neyeit), KOTopas CBUAETENLCTBYET O TOM, KaK MOBUIbHbIE TeNedOHbl MOTYT MOMOUb B PELIEHNM SKOHOMUYECKMX,
a TaKXKe CBA3AHHbIX C OXPaHOW 340POBbA M OKPYXKatoLleil cpeapl 3a/ay OTAE/bHbIX MtoAelr n obumH.
Henoporue ycTpolicTBa 1 HbecniaTHble NPUAOKEHUS obecneynBatoT U30IMPOBaAHHbLIM COObLLECTBAM AOCTYN
K MHOOPMALMK M K NIOAAM B APYTMX YacTax mupa. Elle oAHUM NpMMepoMm ABAAETCA nporpamma “3a0posoe
cepaue B becnpoBogHom pexkmme” (2011 roa) B Lenax noaaepH K1 npodunaktukm n neyeHmsa CC3 B cenbCKmx
obuwmHax Kutas B cotpyaHuyectse c Life Care Networks.” Mporpamma “3g0posoe cepaue B 6ecnpoBofHOM
pexnme” opueHTMPOBaHa Ha Ce/IbCKUX BpaYeit 1 NaLMeHToB. ITa CMCTEMA BK/IOYAET B cebsi CMapThOH C Tpems
BCTPOEHHbIMM AaTunkamm KT 1 NnaThopmbl SNEKTPOHHbBIX MEAULMHCKMX KapT (IMK), koTopas obecneunsaet
MFHOBEHHbI A0CTYN K UCTOPUKM BONE3HU NaUpeHTa, B TOM YMUCAE K AaHHbIM IKT.

d)  TexHoMorMM WMPOKOMOMOCHOTO A0CTyNa

Ona VKT B8 o6pa3oBaHMy MOTYT MCMOAb30BATbCA Pa3/iMdHble TEXHOMOTMM WNPOKOMOAOCHOrO AocTyna?
(HazemHan becnpoBoOAHasA CBA3b, BOIOKOHHO-ONTUYECKME 1 KabesbHble CETU, CMYTHUKOBbIE TEXHONOMMU 1 AP. ).
B pa3BMBatOLWMXCA CTPaHAX TEXHONOTMM GUKCMPOBAHHOIO LUMPOKOMOIOCHOTO AOCTYNa HELOCTAaTOYHO PA3BUTHI
MO CPaBHEHWIO C Pa3BUTbIMK CTPaHaMM, U MO3TOMY BaXKHYIO PO/b UrpatoT HecnposoHble TexHonoruu. Mpwm
NPUHATUM peLeHns O TOM, KaKoW MeToZ, UCMO/1b30BaTb A/1A AOCTYNa B MHTEPHET, KItoueBbiMK GakTopamu
ABNAIOTCA HAMYME, NPUTOAHOCTb U CTOMMOCTb. [1pK OTCYTCTBUM TEXHONOTUI GUKCUPOBAHHOW CBA3M A4 LUKON
MOTYT MCMOb30BATHCA a/IbTEPHATMBHbIE TEXHONOTMM Ha3eMHOro HeCNpPOBOAHOrO LWMPOKOMOOCHOTO A0CTYNa.
CnyTHWKOBaA LUMPOKOMONOCHAA CBA3b UCMONb3YeTCA A1A 0BCAYXKMBAHUA OTAANEHHBIX UM ManoOHaCeNeHHbIX
panoHoB. Ecnu B LUKONE Y3Ke MMetoTcA IMHKUM TenedOHHOM CBA3M, TO, BEPOATHO, MOXKHO NMOb30BATLCA YC/yramu
undpoBot aboHeHTCKon AnHMKM (DSL), KoTopble MOryT nNpeanaratbca 6e3 AONOAHUTENbHBIX MHBECTULMIA B
MHOPACTPYKTYPY (3a nckatoyeHnem mogema DSL). K apyrum BapraHTam GUKCUPOBAHHOW LLIMPOKOMONIOCHOM
CBA3M OTHOCATCA COEIMHEHMA C MCMNONb30BaHNEM KOAKCMabHOTO Kabena namn BONOKOHHO-ONTUYECKUX INHUIA,
XOTA BO MHOTMX Pa3BMBAIOLLMXCA CTPAHAX 3TW BApUaHTbl MOTYT U He ObiTb AOCTYMHbIMU UAU MPUEMIEMbBIMUI
B LLEHOBOM OTHOLUEHUM.

LorymeHT 1/374, “UiHamsa — nccnefoBaHmne KOHKPETHOW cuTyaumn StoveTrace”, komnanusa Qualcomm (CoeamHerHble WTaTbl
AMepuKM).

[orymeHT 1/376, “3a0poBoe cepale B8 6eCNpoBOAHOM PEXUME: UCCAeL0BaHME KOHKPETHOM cuTyaumn B Kutae”, KomnaHus
Qualcomm (CoeauHeHHbie LLTaTbl AMEpUKM).

[orkymeHT 1/176, “UKT B 06pasoBaHMm — TEXHONOMMM WMPOKOMONOCHOTO AocTyna”, kopnopauus Intel (CoeanHerHble LWTaTbl
AMepUKM).



https://www.itu.int/md/D14-SG01-C-0374/en
https://www.itu.int/md/D14-SG01-C-0376/en
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MHorue cTpaHbl B Lieasx Mcnonb3oBaHua VKT B 06pa3oBaHMM NOAKAOYAIOT LUKO/bI U Apyrie yyebHble 3aBeaeHnn
C NOMOLLbIO TEXHONOTUI LUMPOKOMOAOCHOTO A0CTyna. [1oN0XKeHWe B pa3HbIX CTPaHax MOMET pa3nyaTbca, HO
Hambonee BaKHbIM WAr COCTOMT B pa3paboTKe HalLMOHaNbHOMO MaHa ucnonb3osaHma MKT B o6pa3oBaHmMm
M NNaHa NOAKNOYEHMA BCeX WKOA C MOMOLLbIO WMPOKOMNOAOCHOW €BA3WU. MOryT MMeTbCA KOHKpeTHble
M3MepUMble LieneBble NoKasaTenu A48 CKOPOCTel nepefayn AaHHbIX, Hanpumep NOAKIOUYUTL BCE LWKO/bI CO
CKOPOCTbIO Nepeaayun aaHHbix 10 M6ut/c yepes 5 netT n 50 M6but/c yepes 10 net. Hanpumep, nHULMaTBa
CoeamHeHHbIx LTaTos “ConnectED Initiative”® HanpasaeHa Ha To, 4ToHbl 0BecneYnTb NOAKMOUEHNE BCEX
KO/ CO CKOPOCTAMM Nepeaaym He meHee 100 M6UT/c ¢ LenesbiM nokasaTtenem 1 réut/c. Lienb HaupoHanbHOM
NOANTMKM FOKHO-APpPUKaHCKOM PecrnybinKm B 061aCTy WMPOKOMOAOCHOIO A0CTyna® —31o noakatoderme k 2016
roay 50 NPOLEHTOB LLIKO/ CO CKOPOCTbIO Nepeaayn 10 Méut/c, k 2020 roay — 80 NPOLIEHTOB WKO/ CO CKOPOCTbIO
100 M6uT/c 1 k 2030 roay — 100 NPOLEHTOB LWKOA CO CKOPOCTbIO 1 [BuUT/C.

B naeanbHOM BapuaHTe CTpaHbl XOTenn Bbl NOAKAOUUTL BCE WKO/bI U Apyrie yuebHble 3aBeAeHns ¢ MOMOLLb0
[0CTYMNa No BONOKOHHO-OMTUYECKMM LIMPOKOMONOCHBIM IMHUAM, HO /1A TOTO, YTOBbl 06ECneynTb NX Hannyme Ha
HaUMOHabHOM YPOBHE B Pa3BMBAIOLLMXCA CTPaHax, noTpebytoTcs roapl. [osTomy LenecoobpasHo pa3paboTaTb
naH NocTeneHHOro nepexosa. PeanbHOCTb COCTOUT TaKKe B TOM, YTO ANA OTAA/IEHHbIX Ce/bCKUX PAaioOHOB
noTpebyoTCa TEXHONMOMMM CMYTHUKOBOW CBA3W. TEXHONOMMK WKMPOKOMOJOCHOTO A0CTyNa npeaonpeaenstorcs
CKOPOCTAMU Nepefayn AaHHbIX. KpynHbIM rOPOACKMM WKOAAM C HONMbWOM YMCAEHHOCTBIO y4allmxca
notpebyetca 66ablWas WUPUHA NONOCHI, YeM A HEDOMbLIMX CENbCKUX WKO. TakKe byayT pasnmyaTbes
BUAb! WMPOKOMOJIOCHOMO A0CTYNa, UMEILLMECA B TOPOACKMX U CeNbCKMX paiioHax. Ha HayanbHOM 3Tane
019 NOAKNOYEHMSA LWKOA, MPU OTCYTCTBMU BOMIOKOHHO-ONTUYECKMX TEXHOIOTMMI, MOTYT MCMO/Ab30BaTbCA
cyulecTBytoume TexHonornm xDSL, 6ecnpoBoaHble U CNyTHUKOBbIE TEXHOMIOTMM. Kpome Toro, HeocTaTouHan
WWpPKUHA NOAOCkI BYAET OrpaHMYMBaTL MCMOIb30BaHME HEKOTOPbIX 06Pa30BaATEIbHBIX MPUIOKEHUI, TAKUX KaK
[OWCTaHUMOHHOE 0byyeHue.

ObyyeHune ¢ NOMOLLbIO MOBUAbHbLIX CPEACTB ABAAETCA Ba)KHOM Pa3HOBMAHOCTbIO 3/1€KTPOHHOTO 0by4YeHuA
(VKT B 0bpasoBaHuM), 1 TEXHONOTMU MOOMIBHOTO LUMPOKOMOAOCHOIO A0CTYNa AaloT BO3MOXKHOCTL B toboe
Bpems obecneymBaTb 06pasoBaHMe BHe LWKOA. B HacTosAllee Bpema umetoTcs ceTu 3G 1 4G, U BaKHYyIO
PO/Ib B 0BYYEHUM C MOMOLLbIO MOBU/BHBIX CPEACTB TaKKe MOryT urpaTb ceth IMT-2020 (5G).Y Kpome Toro,
BaKHbIM MPENMYLLECTBOM ABAAETCA NOBCEMECTHOE HasnyMe ceTelt NoABUIKHOIO LMPOKOMNOAOCHOMo A0CTYNa
B PA3BMBAOLLMXCA CTPAHAX.

Ba)KHO TaKKe COCTaBMTb KapTy LUMPOKOMONOCHOTO AOCTyMNa Ha YPOBHE CTPaHbl A1 OLUEHKM CyLLECTBYHOLIMX
TEXHO/IOMMI BO BCEX PErMoHax 1 pa3paboTaTb COOTBETCTBYIOLLMIA MAaH 06ecneyeHns BOSMOXHOCTM YCTaHOBIeH S
WMPOKOMONOCHbBIX COBAMHEHMIA A5 cucTem 0b6pasoBaHms.

Bce bonee WrpoKoe 1Cnonb3oBaHKe NOTOKOBOIO BUAEO W MHTEPAKTUMBHOTO OHIANMHOBOrO 0byyeHnsa TpebyeTt
Bosblel NponyckHoM cnocobHocTn U 6onee BbICOKMX CKOPOCTEN Nepenayn AaHHbIX. Kpome Toro, yyebHble
KYPCbl MOTYT BK/ItOYaTb HO/IbLLIOE YMCNO CTYAEHTOB U OLHOBPEMEHHO MOKET MPOXOAUTb HECKOIbKO 3aHATUN,
1 B pesynbTaTe B 1l060e BpeMSA MHOXKECTBO MNOb30BATENEN KOHKYPUPYIOT 33 WWPKUHY NOAOCHI. B CBA3M C 3TUM
WKONaM HeobXoAMMa BO3MOMKHOCTb YCTAHOBEHMA BbICOKOCKOPOCTHbIX LWMPOKOMONOCHbBIX COEANHEHWIA.

TexHonormMu WwmnpokononocHoro goctyna WLAN TpebytoTca ans pacnpefeneHus LWMPOKONOA0CHOW CBA3M
B y4ebHble KaacCbl M AR KaXKA0ro MHTEPHET-YCTPOMCTBA ydalimxcsa/npenogasarteneit (NaaHweTbl v Ap.) Ha
TEPPUTOPUM KON U YHMBEPCUTETOB. Kpome Toro, TexHonornm 1 ctaHaapTel WLAN nocToAHHO pa3BuBatoTca
nna obecneyeHmsa 6onblIER NPOMNYCKHON CNOCOBHOCTM U Boslee BbICOKMX CKOpOCTel nepeaayn AaHHbix (IEEE
802.11ac, IEEE 802.11ad un ap.). TexHonorua IEEE 802.11ac paboTaeT 8 gnanasoHe 5 Mu, IEEE 802.11ad -
B AnanasoHe 60 [MTu, n obe oHM obecneymBaloT CKOPOCTMU Nepeaadn AaHHbIX 4o 7 Mbut/c. B cooTBeTcTBmm
C MHMUMaTMBON “CoeMHMM LUKONY — COeAMHMM COODLLLECTBO” K LUMPOKOMONOCHON CBA3M B LUKOMAX CMOTYT
NOAK/NOYATLCA He TOMbKO yYallMecs, HO U KUTEeW COCeHUX CO WKOMOM PaioHOB, @ 3TO TaKXKe yBeNu4uT
noTpebHOCTb B 60NbLUEN NPONYCKHOM CNOCOBHOCTU 1 B pacnpeseneHnm ¢ UCMOIb30BaHNEM HOBbIX TEXHONOTMIA
wmpokrononocHoro aoctyna WLAN. Kpome Toro, MHOrnme yHUMBEPCUTETbI NPEeAOCTaBAAOT becnnaTHble yCayrm
noctyna Wi-Fi yqalimmea v npenogasatenam ¢ MCNoab3oBaHMeM TexHonorui goctyna WLAN.

> TMnaH npesngeHta Obambl N0 NOAKNOYEHMIO BCEX WKOA K UmdpoBoit anoxe: https://www.whitehouse.gov/sites/default/files/
docs/connected_fact_sheet.pdf.

% http://www.dtps.gov.za/documents-publications/broadband.html?download=90:broadband-policy-gg37119.

7 IMT-2020 oTHOCKTCA K paboTe no cTaHaapTMsaumm 5G 8 MC3.
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2 MABA 2 — TexHONOrMM WKMPOKOMOAOCHOIO A0CTYNa

2.1 TexHOoMorMKM LWMPOKOMONOCHOrO A0CTYNa M byayLine TeHAEHUMM B 3TOM obnacTm

BbICOKOKayecTBeHHOEe WWPOKOMOMOCHOE COeAMHEHWE MOXKET XapaKTepu3oBaTbCA CAedyOWUMU
napameTpammn’® :

- BbICOKaA CKOPOCTb — CeTb A0/1XKHa nepeaasaTb AaHHble C BbICOKOM CKOPOCTbHO,
- Manan 3ageprKa — CeTb AO0/IKHA XapaKTepn30BaTbCA MUHUMA/IbHbIM BPpEMEHEM 3aMa3ablBaHWA;

- BbICOKAA €MKOCTb — CeTb A0/I)KHA NepesiaBaTb “KONMYeCTBO” AaHHbIX, COOTBETCTBYOLLEE NOTPEOHOCTAM
K/VEHTOB;

- BbICOKasA HaAEKHOCTb — CETb A0/KHA GYHKUMOHMPOBATL C HEeHObLIMM YMciom cboeB;

- 3KOHOMMYHOCTb 1 MaCLLTabnpyemocTb — CETb A0/KHA ObITb IKOHOMUYECKM 3IDGEKTUBHOM C TOUKM 3pEHUA
pa3BepPTbIBAHUA U 0OCNYKMBAHMSA; U

- MoJepHM3auUmna No Mmepe yBem4eHnA Cnpoca Ha WNPOKONOIOCHYHO CBA3b.

2.1.1 CoobpaxeHus, KacaloLmMecs pasBepTbiBaHUA — MPOBOAHbIE UM 6eCNPOBOAHbIE TEXHONOMMM

MocKoNbKy 405 6ECNPOBOAHbBIX TEXHOMOTMIN B 0OLWEMUPOBOI MHGPACTPYKTYPE CBA3M MOCTOAHHO PACTET, BaXKHO
pa306paThCca B 0BLIMX TEHAEHLUMAX PA3BUTUSA LIMPOKOMNOAOCHOM CBA3M U CPABHUTENBHOM POAM NPOBOAHBIX U
6ecnpoBoAHbIX TEXHONOMMIA. MHorAa 6ecnpoBoAHbIE U MPOBOAHbIE TEXHONOM MM KOHKYPUPYIOT MesKay cOB0M, HO
B HO/IbLIMHCTBE C/Iy4aeB OHW JONONHAIOT APYT APYra. Kak npasuao, CMCTeMbl TPAaH3UTHOTO TPAHCNOPTUPOBAHMSA
1 6azoBas MHdPaCTPyKTypa ceTei 6ecnpoBoAHON CBA3M CTPOATCS Ha MPOBOAHbBIX CXeMaXx (MeaHbIi Kabenb 1Mbo
BOJIOKOHHO-OMTUYECKan cxema). ITo crnpaseaIMBo Kak ana ceteit Wi-Fi, Tak v ans cotosoit ceasun?,?l.

OwenomnatoLLmit rnobanbHbI yecnex NoABUKHOM TenedoHuM, a Tenepb 1M PacTyLlas NnonyaspHoOCTb Nepeaadm
[aHHbIX C MOMOLLbIO MOABUKHOM CBA3M yOeaNTeIbHO CBUAETENbCTBYIOT O Xe/laHMM NO/b30BaTbCA CPeACTBAMM
cBA3M, obecneynsatoWMMmM MobnabHOCTb. Tak, cornacHo nporHosam GSMA Intelligence, o6bem rnobanbHoro
MobunbHOro Tpaduka AaHHbIx B nepuog ¢ 2014 no 2019 roa Bo3pacTeT B 10 pas, 4to OyaeT CBA3aHO B NEPBYIO
oyepeab C yBenMYeHnem obbema NPOCMOTPa BMAEO MO 3aMnpocy, KOTOPOE, KaK OXKMAAeTCa, COCTaBUT 66
NpouUeHToB B roa.?? O4HaKo BOMPOC MCMOb30BaHMA BECNPOBOAHOM TEXHONOTMUM A1 OpraHu3aLmMm 40CTyna
HOCKT Bonee CNOXKHbIN XapakTep.?

B [loknage GSMA Intelligence 3a 2016 roz Takske coobliaeTcs, 4To No AaHHbIM 3a 2015 roa, pocT NOABUKHON
CBA3K BCe B OO/blIeN cTeneHu KOHLUEHTPUPYeTCA B pa3BuMBatoLimMxca cTpaHax — 6onee 90 NpouLeHTOB HOBbIX
KOHTPAKTOB Ha MOABWMKHYIO CBA3b, YNCNO KOTOPbIX K 2020 roay, COrnacHo nporHosam, byaeT AocTuraTb
1 mnpa., byaeT NpuUxoAMTbCsA Ha pas3BuBatoLlLmecsa cTpaHbl. Obllee YMCN0 NOAKAOYEHNUI CMAapTHOHOB BO BCeM
Mmupe yBenmumtea kK 2020 roay Ha 2,6 MAH., U 0Koio 90 NPOLEHTOB 3TOr0 POCTa TaKKe ByaeT NpuxoanTbCa Ha
pa3BMBatOLLMECA CTPaHbI.

CKOPOCTM Pa3MYatoTcs B LUMPOKUX Npeaenax — oT meHee yem 1 Mbut/c ao 6onee yem 1 [6WT/C B 3aBUCUMOCTH
0T 060pYA0BaHMSA, KOHPUIYPALIMM N paccToAHMUA. MHOrMe 3KCNepTbl CYMTAIOT, YTO CNEKTPaIbHANA 3GGEKTUBHOCTb
4G LTE 61m3Ka K TeopeTuyeckomy npeaeny.

B oTCcyTCTBME LONONHUTEILHOMO CNEKTPA MW NMPU HEBO3MOMKHOCTM 0OECNEUNTH MCMOIb30BaHME 3TOrO CNEKTPa
Ha 3HaYMTebHO BoNee BbICOKMX CKOPOCTAX OnepaTopbl 6ecnpoBoaHON CBA3M CTPOAT Hosbliee KOANYecTBo
HallieH C BOIOKOHHO-ONTUYECKUMM TPAH3UTHBIMU IMHUAMU ANA YA0BNETBOPEHUA NOTPEBHOCTEN CBOUX KIMEHTOB
B LUMPOKOMONOCHOM CBA3MN.

8 [lokymeHT 1/188, komnanus Qualcomm Inc. (CoeanHenHble LLUTaTbl AMepuKm).

9 Cm. Takke oTuyeT no Bonpocy 25/2, nccneposatensckuin nepuog MC3-D 2010-2014 ronos.

2 TeKcT pasgena 2.1.1 B 3HAUYUTENbHOM CTEMEHM 3aMMCTBOBAH M3 CNpaBOYHMKA NO CyXOMyTHOW MOABUMKHOM CBA3M, TOM 5,
no cuctemam LB/, (JokymeHT RGQ25/2/2) “3asBneHne o B3aMMOAENCTBIM, aipecoBaHHoe 2-i1 MccneaoBaTebCko KOMUCCHM
MC3-D (konua PT 5A): Mepecmotp Jobasnerusa 1 CnpaBoyHMKka — PassepTbiBaHue cuctem IMT-2000 — lMepexos K cuctemam
IMT”, uccneposatenbckune kommccmn MC3-R — Pabouyas rpynna 5D) ¢ peiakLMOHHBIMU U3MEHEHUAMM.

21 Cm. Take cTp. 22 oT4yeTta no Bonpocy 25/2, nccnegosatensckmin nepuog MC3-D 2010-2014 ronos.

22 “The Mobile Economy” 2015; GSMA Intelligence, 2015 n “The Mobile Economy”; GSMA Intelligence 2016.

2 Bonee noapobHas HGopMaLmMa CogepRUTCs B oTHeTe no Bonpocy 25/2, nccnegosatensckuii nepurog MC3-D 2010-2014 roaos.
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CyuwiecTByeT pag, GakTOpOB, KOTOPbIe HaKaAbIBAKT OrPaHUYEHMA Ha KAauyecTBO WMPOKOMOJOCHOW CBA3M,
obecneynBaemort 6ecnpoBOAHON CETbIO, HO HE OKa3blBAtOT BAUAHMA Ha MPOBOAHbIE LWMPOKOMONOCHbIE CETH. B
YaCTHOCTM, HEXBATKA CMEKTPA HaKNablBAET OTPaHMYEHMSA KaK Ha CKOPOCTb, TaK U Ha MPOMYCKHYO CMOCOBHOCTb.
Kpome TOro, nmorogHble ycnoBuA U Takue NPEnATCTBUA, Kak pesnbed 3eMHOI MOBEpXHOCTU, ocnabnatoT
pPaAMoOCUrHaN, TEM CaMbiM OrpaHMUYMBas AOCTYMHOCTb M CHUMKAA HAAEKHOCTb CBA3M. M HaKoHel, CKOpPOCTb
CeTun 3aBUCKT OT KOIMYECTBa No/b30BaTesiel U 61M30CTH STUX NONb30BaTENeN K BaliHe 6ecnpoBOAHON CBA3M.
3T GaKTOpPbI NPENATCTBYHOT BO3MOMXKHOCTM 3KOHOMMYECKM 3GGEKTUBHOrO MacliTabrnpoBaHna 6ecnpoBOAHbIX
TEXHONOrMIM 6ecnpoBoAHON CBA3M A0 HO/ee BbICOKMX CKOPOCTEN LMPOKOMNONOCHON CBA3M.

PasnnyHble ceT NOABMKHOW CBA3K, UCMONb3YOLLME TexHoNoruKn 2G, 3G, 4G, B Npeaenax 04HOMN CTpaHbl A0Aroe
Bpema ByayT NpoaAo/IKaTh NPenoCTaBiATb YTy NOABUMHOM CBA3M NapannesbHo.?* Kpome Toro, Kaxaom cetm
HeobX0oAMMbl CBOM YaCTOTbI A1 NPeAOCTaBNEHNA YCAYT HaUYYLWero KayecTsa CyLLECTBYOWMM NOb30BATENAM,
KOTOpble 06CNYKMBAOTCA TO OZIHOM, TO APYrOl CeTbO B 3aBUCMMOCTM OT ee MOKPbLITUA U T1na ycayru (ronoc
WAV AaHHble). fod, OT rofa NoABUMKHbIE TEXHONOTMIM Pa3BMBAOTCA B HAaNpaBAeHWUM nepeaayn sce 6oblnx
00bEMOB AaHHbIX, HO, K COXaNEHMIO, KOMYECTBO Oa30BbIX CTAHLMIA HE PACTET TaK ke ObICTPO, Kak 00bembl
nepefiaBaemblxX AaHHbIX, YTO CO34aeT OllyUleHWe HeKayecTBeHHOro obcnyKmBaHma. [na peleHma 3Ton
npobaembl MoKeT noTpeboBaThcs 60/blie 6a30BbIX CTAHLMIA, HO CaMbIM BaKHbIM GaKTOPOM B €€ peLleHnn
ABNAETCA YBEAMYEHME YMCA YACTOT, KOTOPbIE MOXKHO 3ddeKTMBHEE MCNOb30BaTb 415 06paboTKM AaHHbIX C
NMOMOLLbIO HOBbIX TexHoorui LTE.

BecnpoBoaHble ceTn NepBOro U BTOPOro NOKOAEHWI BblIv OPUEHTUPOBAHbBI Ha FO/1I0COBbIE YCAYTW, TOrAa Kak
dokyc cetelt 3G 1 4G cmecTmnca B 061aCTb AaHHbIX U LUIMPOKOMONOCHON NOABUMKHOM CBA3W. HecMoTpAa Ha To
4YTO OCHOBHOE BHMMaHWe B ceTax IMT-2020 no-npexkHemy byaeT yaAenaTbCA LWMPOKOMNOOCHOW NOABUKHOM
CBA3M, OXKMAAETCA NOAAEPKKA 3HAUMTENBHO Boee LWMPOKOTo CneKkTpa BapuaHTOB Mcnonb3osaHuA. C ceTamm
IMT-2020 moryT NosBUTLCA HOBblE Chepbl MPUMEHEHMUA M YCAYTU KaK B Pa3BUTLIX, TaK U B PAa3BMBAIOLLMXCA
cTpaHax. HekoTopsble npunoxenua IMT-2020 moryT 6bITb ropa3ao BaxkHee 1A pa3BMBAIOLLMXCA CTPaAH, Takune Kak
MHTENNEeKTyaIbHble CUCTEMbI TPAHCMOPTA, 3/1EKTPOHHOE 34paBoOXpaHeHre, 00pa3oBaHne, HTENNEKTYa bHble
CeTv aneKTponepesayn, CenbCkoe X03ancTeo U T. 4.

3ameHa 0b6opyaoBaHMA (TOUKM OOCTyMNa) Ha CTOPOHe NnoTpebutena — 3adada Bceraa HenpocTas Nnpesxae BCero
B CUJTY 9KOHOMMYECKMX M IMOLMOHA/IbHBIX GAKTOPOB, CBA3AHHbIX C 3aMeHOl NpuHaanexalleln notpebutento
TOYKM AOCTYMNa Ha HOBYIO, KOTOPAA CMOKET NOAAEPKMBATb TEXHONOMMM LIMPOKOMOJOCHOW CBA3M NOC/AeAyOLWEro
nokosneHuna.® Mepexos, ¢ cywecTsyrolmx ceteit Ha CMNIM paccmaTpuBaeTca Kak 3ameHa cetu Ha ocHose TDM
Ha ceTb Ha ocHoBe IP. YunTbiBasa pacnpeaeneHne Aonein BNageHua CeETAMU MexXay JOMEHOM CeTel A0CTyna
1 ooMmeHoM Ha30BbIX CETel, Npoueaypy nepexoaa ciedyet BHavane NPUMEHATb K OAHOMY M3 3TUX OMEHOB.
CymTaeTCsa, YTO MOAEPHN3NPOBATb AOMEH 6a30BbIX CETEN Nerye, Yem ZIOMEH CeTel A0CTyna, TaK Kak nepsbli
Oy[eT oKasblBaTb MeHblUee BAUAHME Ha NPeaoCTaBleHne yeayr, Yem nocaefHunid. MocteneHHbll nepexos Ha
CMNM moKeT BKAtOYaTb 0OHOBNAEHME 6A30BbIX CETEN, B TOM YMC/IE 3aMEHY MapLLIPYTM3aTOPOB 1 KOMMYTATOPOB.
Ha BTOopom 3Tane nepexoaa A0KHA BBOAUTLCA MynbTUMeaAMIiHanA IP-noacnctema 6asosolt cetu (IMS) nnum ee
aHanor Ans MyabTUMEAMMHbIX YCAYT, 3aTeM [A0/XKHA OCYLLECTBAATLCA MOAEPHM3ALMA TPAHCNOPTHbIX ceTei IP,
MECTHbIX aDOHEHTCKUX IMHUIA 1 MO1b30BATE/IbCKOrO YPOBHA. BMecTe ¢ TEM MHOrMe Taknue M3MEHEHUA MOTyT
OCYLLECTBAATLCA NapaniesbHoO.

HeobxoamMmo conoctaBuTb 3GDEKTUBHOCTL M NOTeHLMan 6ecnpoBOAHbIX PELIeHMI C COOTBETCTBYOWMMM
XapaKTepPUCTUKAMM NMPOBOAHbLIX TEXHONOTUIA, ONPEeAEeNnTb, Kakas NPpoBOAHAA MHOPACTPYKTYpa yKe MmeeTcs,
1N pa3obpaTbCcsa B NepcrnekTBax AalbHEeNEero pa3BmMT1A NPOBOAHOM TEXHONOTMN. B YaCTHOCTK, NPOBOAHbIE
cetu Bcerga oTIMYannch Hbosblel MPonyckHoM cnocobHOCTbIO M TpaaMuUMOHHO obecnevnBann bonee
BbICOKME CKOPOCTM Nepesayn AaHHbIX. Ha pucyHKe 1 nokasaHbl TeMMbl POCTa TUMUYHbIX CKOPOCTEN nepeaayn
Nnonb30BaTeNbCKMX AaHHbIX B nepuo ¢ 2000 no 2010 roa, v HEM3MEHHbIN NepeBec, KOTOPbIM NPOBOAHbIE
TEXHO/IOTMM COXPAHAOT Ha, 6ecnpoBOAHbIMM.

[LokymeHT 1/189, “Pa3BuTue ceTeit NOABUMKHOM WMPOKOMNONOCHOW CBA3M, A1 paccMoTpeHus B otyeTax”, Telefon AB— LM Ericsson
(Weeumn), n LorymeHT 1/359, “3HadeHne 5G ansa passusatolmxca ctpaH”, kopnopauus Intel (CoeguHeHHbie LUTaTbl AMepurkm).
[lokymeHT SG1IRGQ/90, “Pa3BnTue peryNaTopHbIX OCHOB B KOHTEKCTE ceTel nocieytowmx nokoneHuit (CrM) s Henane”,
YnpasneHue anektpocsasm Henana (NTA) (Pecnybauka Henan).


http://www.itu.int/md/D14-SG01-C-0189/
http://www.itu.int/md/D14-SG01-C-0359/
http://www.itu.int/md/D14-SG01.RGQ-C-0090/
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PucyHOK 1: Temnbl pocTa TEOPETUYECKMX CKOPOCTEN Nepeaayun AaHHbIX B HUCXOAALLEM KaHa e C UCNOIb30BaHNEM
NpPoBOAHbIX M BecnpoBoAHbIX TexHonornin (1997-2010 roabi)

Temnbl pocTa TeOpeTUYEeCKMX CKOPOCTei Nnepeayum AaHHbIX
100 B HUCXOAALWEM KaHane ¢ UCNoNb30BaHUE NPOBOAHbIX
u becnpoBogHbix TexHonorunii (1997-2010 roabi) FTTEH
90 100 M/ /c
80
= [poBOAHbIE (MBUT/C) /
70 w==== becnpoBogHble (Mbut/c) /
60 /
50 /
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0 - GPRS 0,0 ut/c Edge 0,384 MbuT/c UMTS 0,7 Méut/c T HSPA3,6 MEwT/C ' L
2000 rog, 2005 ropg, 2010 ropg,

B nepuoa nocne 2010 roga npoBoAHbIe TEXHOAOTMM NPOA0/MKaNM 061a4aTb 3HAUUTENbHBIMK MPEUMYLLLECTBAMM
Mo CpaBHEHMIO ¢ 6ecnpPoBOAHLIMU TEXHONOTUAMM, YTO OTPAXKEHO Ha PUCYHKE 2, a C Tex Nop, Kak B geKkabpe
2014 roga oAMH M3 NOCTaBLUMKOB BbICTYMUA C NPEONOXEeHUEM YCaAyTr MHTEePHEeTa CO CKOPOCTbIo nepeaayn 10
r6ut/c, BbII0 NONOMKEHO HaYano peanmsaunm yeayr rmrabuTHOro NPOBOAHOTO UHTepHeTa.?® TexHonorus LTE-
Advanced, KoTopas Temnepb A0CTyMHa Ha pbiHKe B 6onee yem 30 cTpaHax, obecrneymBaeT noaocy NPonycKaHms,
pocturatouyto 600 M6uT/c, n BeseTtca paboTa No OOCTUKEHUIO CKOPOCTEN nepesadu, NpubamsKatowmxca K
11éut/c.?’

PucyHOK 2: Temnbl pocTa TEOPETUHECKMX CKOPOCTEl Nepeaaqn AaHHbIX B HUCXOAALLEM KaHa e C UCMOo/b30BaHUEM
NpPoBOAHbIX M BecnpoBoAHbIX TexHonornin (2011-2015 roabi)

Temnbl pocTa TeOpeTUYECKMX CKOPOCTeil Nnepeaaym aHHbIX
B HACXOAALLEM KaHane ¢ UCNONb30BaHWe NPOBOAHbIX FTTH

i 1 6ecnpoBoAHbIX TexHoAorui (2011-2915 roabi) 10 réut/c

9 /

. e [IpoBOAHBIE (MEUT/C) /
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6 //
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z 1réut/c
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o HSPA+ 21 M6uT/c ___ LE50Mbis s

2011 rop, 2012 rop, 2013 rop, 2014 rop, 2015 rop,

% Matepwman “US Internet, Fiber to the Home — Plans and Prices for Residences”, ¢ KOTOPbIM MOHO 03HAKOMUTLCA MO afpecy:
http://fiber.usinternet.com/plans-and-prices/plans-for-the-home/.

27 Matepuan Ericsson, “ Ericsson and Qualcomm Deliver LTE Category 11 Smartphone Experience in Live Demonstration with
Telstra”, 26 despans 2015 roaa, C KOTOPbIM MOXHO O3HAKOMMUTLCA MO aapecy: http://www.ericsson.com/thecompany/press/
releases/2015/02/1897731; v Frank Rayal, “Raising the Stakes in 3.5 GHz: LTE-Advance Achieves 1 Gbps”, 22 utoHsa 2014 roaa,
C KOTOPbIM MOXHO 03HAaKOMMUTbCA No aapecy: http://frankrayal.com/2014/06/22/raising-the-stakes-in-3-5-ghz-Ite-advanced-
achieves-1-gbps/.



http://fiber.usinternet.com/plans-and-prices/plans-for-the-home/
http://www.ericsson.com/thecompany/press/releases/2015/02/1897731
http://www.ericsson.com/thecompany/press/releases/2015/02/1897731
http://frankrayal.com/2014/06/22/raising-the-stakes-in-3-5-ghz-lte-advanced-achieves-1-gbps/
http://frankrayal.com/2014/06/22/raising-the-stakes-in-3-5-ghz-lte-advanced-achieves-1-gbps/
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B coBpemeHHOM MM1pe NOABOAHbIE KAbeNN UMEIOT UCKTOUYUTENBHO BaXKHOE 3HAUEHME [/19 SKOHOMUYECKOM KU3HM
1 ON1A COUMANbHOM CTPYKTYPbl — OHU NPEACTaBAAT COOOM MeXAYHAPOAHbIE TPAKTbI, COBANHAIOLLME MHTEPHET.
OHW ABNAIOTCA BaKHeNWen MHOPACTPYKTYPOM CBA3M, HA A0/1t0 KOTOPOW npuxoamtca bonee 98 npoLeHToB
MEX/YHapOoAHOro MHTepHET-TpadurKa, TpadrKa AaHHbBIX M BUAEO, a TakKe TenepoHHoro Tpaduka.” MoasoaHble
Kabenu no cBoei 3HaYMMOCTM A1 MEXKAYHAPOAHOM CBSA3M HECOMOCTaBMMbl CO CMYTHUKAMK U HE UMetoT cebe
paBHbIX MO CBOEW HAaEXHOCTH, CKOPOCTH, 06beMy TpadurKa U HU3KOWM cTOMMOCTM.?

XoTa 6onbwmHcTo cuctem LLUB[, aeiicTBUTENbHO 0becnevnBatoT cerogHA nepeaady AaHHbIX Ha CKOPOCTU [0
5 M6BUT/C — 4TO COMOCTABUMO CO CKOPOCTAMMU COEAMHEHUS Y MHOMMX aDOHEHTOB, MO/b3YOWMXCA HA30BbIMU
ycayramm DSL man ycnyramm Ha 6ase kabenbHOro mojema, — COBOKYMHaA MPOMyCcKHaA cnocobHOCTb
6eCcnpoBOAHbIX CUCTEM, KaK MPaBU/IO, HUKE, YeM NPOBOAHBIX.>? ITO 0COBEHHO 3aMETHO MPU COMOCTaBAEHUN
6ecnpoBOAHbIX CETEN C BOIOKOHHO-ONTUYECKMMU TIMHUAMM, KOTOPbIE PAL, ONepaTopoB Cervac NPoKaablBaeT B
Kunble 4oma 1 KBapTupsbl. Koraa onepaTtopbl NPOBOAHbIX CETEN yiKe 0becneunsatoT noTpedbutenam — oma nuim
Ha paboTe —nepeaayy AaHHbIX Ha ckopocTh 200 M6uT/c v aaxke fo 1 TBUT/c Npy NOMOLLM KabenbHbIX MOAEMOB
nocaenyoLWmx MoKoOAeHMIM, cBePXCKOPOCTHbIX DSL (VDSL) nan BONOKOHHO-OMTUYECKUX COeANHEHMI, OCOBEHHO
019 NONb30BaHMA TAaKMMU YCAyraMu, Kak TeneBuaeHve cBepxBbiCoKol YeTkocTu 4K 1 8K, — Bo3HMKaeT Bonpoc: a
BO3MOKHO /1M IOCTUYb TaKMX Ke CKOPOCTEN B 6ECNPOBOAHbBIX CETAX P2 XOTA C YMCTO TEXHUYECKOW TOUKM 3pEeHMS
OTBET Ha 3TOT BONPOC DYAET MONOKUTENbHBIM, HO C MPaKTUYeCcKol — oTpuuateneH. [locTuyb TakmMx CKopocTein
MOXHO /ML NPU YCIOBUM UCMOIb30BaHMA BOMbLLIMX 06bEMOB CNeKTPa (KaKk Npasunsio, MPeBbILLaoLLIMX Te ero
CErmeHTbl, KOTOPbIMUW pacrnoaaratoT HblHewHMe cuctembl LUB/L) M COT OTHOCUTENBHO Manoro pasmepa npu
OrpaHMYeHHOM Ymncie Noab3oBaTesnein. B npoTMeHoOM ciayyae ByaeT NpoCTO HEBO3MOKHO NepeaBaTh Te COTHM
rrabaiiTos B MecALL, KOTOPble N01b30BaTENN BCKOPE HAaYHYT NOTPebaATs Yepes LUMPOKOMONOCHbIE COeANHEHNMSA
C NOMOLLbIO BECMPOBOAHBIX ceTen BoMblINX TeppuTopuii. K npumepy, nepeaaya HblHELWHMX TeNEBU3MOHHbIX
nporpamm CBepxBbICOKOM YeTkocTK 4K, KoTopas onpeaenseTca Kak 3840 x 2160 nukcenem, TpebyeT NOCTOAHHOrO
coeamMHeHMsa Ha CKopocTu oT 15 g0 25 M6BuUT/c, a B 3TOM C/iy4ae 0AHOMY aboHeHTY GakTUiYecku notpebyerca Bea
NpomnycKkHas cnocobHOCTb OAHOTO CekTopa coTbl.* [laxke eciv N0Nb30BaTENN MNOABUMKHOW CBA3M HE UCMO/b3YHOT
MOTOKOBYIO Nepesavy 418 NPOCMOTPa NOJHOMETPAXKHbIX GUIbMOB B GOpMaTe BbICOKOM YETKOCTM, BUAEO BCE
aKTUBHeE MCMNOo/b3yeTCA BO MHOTUX NMPUIOKEHUAX, B TOM Yncie B chepe 0O6pa3oBaHuA, B COLMAbHbBIX CETAX,
B BUOEOKOHPepeHUMax n Tenemeamnumte.> Bmecte ¢ Tem, yunTtbiBas 6onee orpaHUYeHHble BO3MOMKHOCTM
6ecnpoBoHbIX CETEN, MHOTVE OnepaTopbl MOABMMKHOM CBA3WM MPUMEHAOT OrPaHUYEHWA NO 3arpy3Kke Uan apyrue
CPeacTBa B LeNAX NpeaoTBPalleHns neperpyskn ceTy.

OOMH M3 BO3MOMHbIX BapMaHTOB pelleHns npobiembl CToNb BoblIMX 06beMoB NoTpebseHns AaHHbIX
B pamKkax 6ecnpoBOAHON CBA3M 3aK/N04aeTCs B MPUMEHEHUM MepapxXMUYecKoro noaxoaa K GopmmposaHmio
COTOBOW CTPYKTYPbI, HANPUMep B MCMONb30BaHUK GemTocoT. OAHAKOo 3TO NpeanonaraeT Haanyme NPpoBOAHOMO
coeamHeHns ¢ nHTepHetTom (Hanpumep, DSL).**

CyLLecTBYIOT HOBble TEXHONOMMK HECNPOBOAHOIO AOCTYNA, CTABLUME BO3IMOXKHbIMU Bnaroaaps 6ecnpoBoaHbIM
YCTPOICTBAaM, UCMO/b3YIOLMM METOAbl CUCTEMbI KOTHUTMBHOMO paamo (CRS) yepes AMHaMMYEeCKMin A0CTyn K
cnekTpy (DSA) ons onpefeneHns AOCTYMHbIX YacToT. B pase cTpaH BeayTcd KOMMEPYECKOE pPa3BepTbiBaHMe
M UCMbITAHUSA MPU MCNOMb30BAHUM 3TUX METOAOB B HEMCMO/b3YEMbIX TENEBU3MOHHbLIX nonocax (benbie
npocTpaHcTea TB), rae 370 A0MYCKAETCA MECTHLIMU HOPMaMMU.

% [lokymeHT SG1RGQ/314, “MoasoaHble kabenun 8 Abpure”, Orange (PpaHums).

29 CMm. Takxke cTp. 22 oT4yeTa no Bonpocy 25/2, nccnenosatensckuii nepmog MC3-D 2010-2014 roaos.

30 WiMax Forum FAQ, c KOTOPbIM MOMKHO 03HAaKOMUTLCA Mo aapecy: http://www.wimaxforum.org/FAQRetrieve.aspx?1D=62698.

3 loknag Komuccuum no LMpoKonoaocHow cesasn “CoctosHme LWMpPoKononocHow ceasu, 2014 ro: WmpoKonoaocHas cBasb 415 Bcex”,
PUCYHOK 3, cTp. 17 (ceHTabpb 2014 rosa), C KOTOPbIM MOXKHO 03HaKOMMTbCA No agpecy: http://www.broadbandcommission.org/
documents/reports/bb-annualreport2014.pdf.

32 Matepuansl MC3 “TenesuaeHmne CBEPXBbICOKON YETKOCTU: MOPOT HOBOM 3pbl. CornacoBaHbl Pekomeraaummn MC3 no ctaHaapTam
TCBY”, 24 masn 2012 roa, € KOTOPbIM MOXHO 03HaKOMUTLCA Mo agpecy: http://www.itu.int/net/pressoffice/press_releases/2012/
31.aspx#.VZwgPM9VhBc; Sony, “Do Sony 4K Ultra HD TVs support 4K streaming content?”, 23 despana 2015 roaa, ¢ KOTopbIMu
MOYHO 03HaKOMMTbLCA Mo agpecy: https://us.en.kb.sony.com/app/answers/detail/a_id/45145/c/65,66/kw/internet%20speed%20
for%204k; Comcast, “Ultra High Definition (HD) Sample App FAQs”, 6 mapTa 2015 rosa, MOKHO 03HaKOMUTLCA Mo aapecy: http://
customer.xfinity.com/help-and-support/cable-tv/uhd-smart-tv; Netflix, “Internet Connection Speed Recommendations”, mo»HoO
03HaKoMWTbCA No agpecy: https://help.netflix.com/en/node/306.

3 http://4gamericas.org, matepuan “Beyond LTE: Enabling the Mobile Broadband Explosion”, 13 asrycta 2014 roaa, ¢ KOTOPbIM
MOHO 03HAaKOMMTbCA Mo aapecy: http://www.4gamericas.org/files/7514/1021/4070/Beyond_LTE_Enabling_Mobile_ Broad-
band_Explosion_August 2014x.pdf.

3 [1ns nonyyeHus AonoaHUTENbHOM MHbOpMaumum o demTocoTax cm. cTp. 23-25 otyeTa no Bonpocy 25/2, nccnenoBatenbekuit
nepunoa MC3-D 2010-2014 ronos.


https://www.itu.int/md/D14-SG01.RGQ-C-0314/en
http://www.itu.int/dms_pub/itu-d/opb/stg/D-STG-SG02.25-2014-PDF-E.pdf
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http://www.broadbandcommission.org/documents/reports/bb-annualreport2014.pdf
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https://us.en.kb.sony.com/app/answers/detail/a_id/45145/c/65,66/kw/internet%20speed%20for%204k
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ITO TEXHMYECKOE peLleHme U3y4aeTCa HECKO/IbKMMM UccaeaoBaTeibCkumm kommcenamm MC3-R, 1 pesynstaTbl UX
paboTbl byaeT HE0BXOAMMO NPUHUMATL BO BHUMAHWE HapALy C UTOraMm MHbIX COOTBETCTBYIOLLMX MCCEA0BAHMN
NpU OLEHKE TEXHUYECKMX, IKOHOMUYECKUX N PEryIATOPHbIX aCMEeKTOB ero peannsaluunm, B Nepsyto odyepesb B
Pa3BMBAOLLMXCA CTPAHaX.

OYyeBWAHO, YTO TEXHONOTUM COTOBOWM MOABMMKHOMN WWMPOKOMONOCHOW CBA3M OTBEYAKT MOTPeObHOCTAM
No/fib30BaTeNEN; 3TUM M 0DbACHAETCA MX ycnex. KoHuenums AanbHenWwero pa3BnTmMa COTOBOM MOABUMKHOM
LUIMPOKOMO/IOCHON CBA3M, OCHOBbIBAIOLWLAACA Ha OXMAAHMAX MOCTOAHHOTO YAYULWEHUA ee XapaKTepUCTUK U
NPOMYCKHOM cnocobHoCTM, obecneymBaeT TEXHUYECKME BO3MOMKHOCTN peanm3aummn npoBepeHHbix brusHec-
mogaeneit. o mepe paclmMpeHns Kpyra NPUIOKeHWIM, PAaCCUMTaHHbIX Ha NMOABUMKHYHO LUMPOKOMOIOCHYHO CBA3b,
COTOBbIE TEXHONOTUM ByaAyT U Aanee CAYKUTb “KOHKYPEeHTOCNOoCOobHOM naaThopmMont Ans HOBbIX BU3HEC-
BO3MOXHOCTe 3aBTpaliHero aHa".*

Mepexoa K IMT-2020, Kak oxunaaertcs, obecneunt 6oee BbICOKME CKOPOCTU Nepeaaqn aaHHbix (1-20 eut/c),
MeHbllee Bpems 3aJepPrKKM M MEHbLIYIO MPOMYCKHYH CnocobHOCTb, Heobxoaumyto ans obecnedyeHus
BO3MOXHOCTM MCMONb30BaTb MHTepHeT Bellen (IoT), HoBble MoAenu ycayr u bonee apkue BnedyatTneHUs
nonb3osaresnein.

IMT-2020 Takke obecneynBaeT 6onee bbicTpyo M 3dDEKTUBHYIO HECNPOBOAHYIO CBA3b, OAHAKO Ha 3TOT pas
peyb MAET TaKKe O BblYMCAUTENbHbIX BO3SMOMKHOCTAX. CyWecTBYIOT TPM OCHOBHbIX CLEHApKUA MCMNONb30BaHMA,
K KOTOpPbIM OTHOCATCA: 1) yCOBEPLIEHCTBOBAaHHAA MOABMMKHAA LUMPOKOMOAOCHAN CBA3b; 2) CBEPXHAAEeKHas
nepeaaya AaHHbIX C Masol 3aePXKOM; 1 3) MHTEHCMBHbIA MeXMallUHHbIA 0BMEH.

2.1.2 CpaBHeHMe ceTein NoABUKHOM LLUMPOKOMOIOCHOM CBA3K U ceTelt GUKCUMPOBAHHOIO AOCTYNa

Pa3BepHyTOe CpaBHEHWE TEXHONOTMIA MOABWMMKHOW LWKWPOKOMNOAOCHOM CBA3M U ceTelt GUKCMPOBAHHOMO

[0CTyNa C TeXHWYECKOW 1M GUHAHCOBOW TOYEK 3peHus npeacTasneHo 8 OTYeTe 0 BHEAPEHUM NosABAStoLLeics

MHGPACTPYKTYpPbl anekTpoceA3n/UKT Ana pa3BuBatoLLMXCA CTPaH: TEXHUYECKME, SKOHOMMUYECKME M MONUTUYECKME
37

acreKTbl.

2.1.3 TexHonorMm NPpOBOAHOrO LWMPOKOMNOAOCHOMO A40CTYNa

B pamkax MC3-T nccnenoBaHue n pa3paboTka PekomeHaalmi, CBA3aHHbIX C TPAHCMOPTUPOBAHNEM B CETAX
[0CTyMa — B CETAX BHYTPM MOMELLEHMI, OCYLWECTBAAETCA B LENIOM pPAAEe Pa3INYHbIX MCCAeA0BaTENbCKUX
Kommcenin, Hanpumep B K5, K9, MK13, K15 n IK16. Kpome Toro, B 1ol 061acTu paboTatoT Takke MCI-R
1N Apyrvue opraHbl No paspaboTke cTaHAapToB, GOPYMbl U KOHCOPLMYMbI, @ 15-a ViccnenoBatensckaa KoMmccus
B LIe/IAX KOopaMHaLumm bbina HasHauyeHa BeyLeit NCCen0BaTeIbCKoM KOMMUCCUEN No AoMalHUM ceTam,

OCHOBHOW Mpobaemoit ABAAETCA CyW,eCTBOBaHME BEpPXHEro npeaena MnpornyckHOW cnocobHOCTU ceTu B
npeobnagatollet meaHokabenbHol nocaeaHen mune (mexay ATC 1 nomelleHnem KaveHTa). PekomeHaaumm
no sekTopusaumm VDSL2 obecrneumnsatoT ckopocTy goctyna ao 250 Méut/c, a cneaytouiee obHosneHne DSL
(G.fast) nogHmMmaeT nnaHky Ao 1 M6uT/c, codeTas Nydllme acneKTbl ONTUYECKMX ceTeit 1 DSL.

MK15 3aHMMaeTca cTaHaapTM3aumein TEXHONOMMIA A0BeAeHMA BONOKOHHbIX TMHWIA A0 *KUAbIX NOMELLEHNN
(FTTH) Ha ocHOBe COBMECTHOTO [0CTyrna, M3BECTHbIX Kak naccuBHble onTuyeckue cetn (PON), KoTopble
npeAcTaBNAoT cCOOOM BaXKHENLWMI LWar B HAaNpPaBAeHMM NONHOCTLIO ONTUYECKUX CETEN U, YCTPAHAA 3aBUCMMOCTb
OT AOPOrOCTOALLMX S1€MEHTOB aKTUBHbIX CETel, MO3BONAKT onepaTopam AOCTMUraTb CyLLEeCTBEHHOM SKOHOMMUU.
PON ¢ nogaepskkoi 10-rurabuTHblx ckopocTei nepenaqn (XG-PON) — aTo HoBelwwas cepus ctaHaapTos PON
MC3-T co ckopocTbto goctyna Ao 10 Meut/c.

3 CnpaBOYHMK MO CyXOMNyTHOM NMOABMMKHOM CBA3M, TOM 5, no cuctemam LWBA, (25/2/4).

3 [okymeHT 1/359, “3HayeHune 5G ansa passusatowmxca ctpaH”, kopnopauusa Intel (CoeanterHble LUTaTbl AMEpMKM).

37 [lokymeHT SG1RGQ/229, “OBHOBNEHHbIV OTYET O BHeAPEHWU MoABAAIOWENCA MHOPACTPYKTYpbl aneKkTpocsasun/VUKT ana
pa3BMBAIOWMXCA CTPAH: TEXHUYECKME, SKOHOMMUYECKME U MONUTUYECKME acnekTsbl”, koopanHaTop BP3 no Bonpocy 1/1,
nepecmoTpeH B AHBape 2017 roga. MoHbIM OTYET O BHEAPEHMMU MOABASIOWLENCA UHPPACTPYKTYPbI aneKTpocBasn/UKT ans
pa3BMBALOLMXCA CTPAH: TEXHUYECKME, SKOHOMUYECKME U NoAUTUYecKMe acnekTbl, 2016 roa.

3 CocrtaBneHo no matepvanam nybankaumm MK15 MC3-T “CeT NpOBOAHOTO WMPOKOMONOCHOTO A0CTYNA W CO34aHNE AOMALIHMX
ceten”, 2011 roa. http://www.itu.int/pub/T-ITU-HOME-2011.
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Ha ocHoBe MeToAMK, MCMOb30BaHHbIX A5 pa3paboTku cueHapues ana TN, bbin pazpaboTaH psasa cueHapues
ana TCA:

1)  npepocTasneHune ycayr nepesadynm ronoca/AaHHbIX/BUAEO C WMCMNONb30BaHWEM CYLLECTBYHOLLEN

NHOPACTPYKTYPbI;

2) npenocTasieHne ycayr nepeaadn ronoca/naHHbIx/Bnaeo no KabenbHbIM CeTAM C MCMOb30BaHMEM
W-LUCKC;

3) ncnonbsosarme ADSL nnmn VDSL ana obecnedeHmns nonocki NponyckaHna Ansa nepeaadn Buaeo/naHHbIX

N0 MeaHbIM Napam;
4) CLEHaPNI BONOKOHHOrO A0CTYNa;

5) H6ecnpoBOAHOM AOCTYM;

6)  [OCTyn € MCNONb30BAHMEM CMYTHUKOB;

7)  npumep A40CTyna B MHTEPHET;

8) nepegava no AMHUAM anekTponepeaaun (PLT).

ITW cLeHapuu UCMO/b3YIOTCA B KaYeCcTBe 3TAaSIOHHON MOZENV A7 KOPPeNauum ¢ MaTpuLei ceasaHHbix ¢ TCA
CTaHAAPTOB BbICTPOro NOUCKA KOHKPETHbIX NpunoxkeHui (KTB, CATV U T. A.). B Tabaunue 1, HUxKe, npeactaBiaeH
aHaNn3 CLeHapueB C TOYKM 3peHuns 1) ycnyr; 2) 6a3oBol ceTw; 3) ceTn AocTyna; 4) cetv B nomeLleHun
nonb3oBaTens; n 5) MHGOPMaLMOHHOIO NOTOKA. MNoAYEPKHYThIE MAaPaMeTPbl B BblAENEHHbIX AYeiKkax Tabanupl
YKa3bIBaOT Ha XapaKTEPUCTMKK, OTAIMYALOLLME AAHHbIV CLLEHAPWIA OT APYrMX CLEeHapues.

13 3TOM TabAnubl OTYETIMBO BUAHO, YTO OCHOBHbIMM NPU3HAKaMM, OTIMYALOLLMMMK CLLeHapumn 1—-6 Apyr oT apyra,
ABNAOTCA TEXHONOMMM TPAHCMOPTMPOBAHMSA, MCMO/Ib3YEMbIE B CETU Z10CTYMNa, @ UMEHHO KabenbHoe TenesnaeHmne
(cueHapuu 11 2), ADSL/HDSL, BONOKOHHO-OMTUYECKME, PaAMO- 1 CMYTHUKOBbIE TEXHONOMMM COOTBETCTBEHHO. B
cueHapuii 1a) B Ka4ecTBe CPeACTBa pacnpeaeneHns BUAeOCUrHaNa TakKe BKAtoYeHbl DSB 1 HazemHoe BelllaHu1e.

CueHapuu 1 1 2 oTanyatoTca Apyr OT Apyra TEM, YTO B MEePBOM 13 HUX Ha30Bas CeTb OCHOBAHa Ha MCMOb30BaAHUN
CYLLECTBYIOLLEH MHpaACcTPyKTypbl, To ecTb KTCOM/Y-LICUC (y3kononocHoit LICKC), 8 TO Bpems Kak BO BTOPOM
cleHapun B KayecTBe Ha3oBol ceTu BbicTynaeT LU-LICKC.

CLI‘eHapl/IVI 7 aBnaetcA npuMepom A0CTyMa B UHTEPHET, B HEKOTODOVI mepe OT/INYarWNMCA OT APYTUX CLeHapunes,
KOTOpble obecneymsatoT nepegavy I'Oﬂoca/[],aHHbIX n BNAEO.

Byayun Beayllen uccnenosatensckon kommcenent, MK15 MCI-T nyb6anKyeT 1 Ha peryaspHoOi OCHOBe BeaeT
OOKYMEHTaUMIo, CBA3AHHYIO ¢ 0630pamu CTaHAAPTOB M MaaHaMKM paboTbl B 06/1aCTV TPAHCMOPTUPOBAHUA B
ceTax poctyna (TCA), “yMHbIx” aneKkTpoceTel U TpaHCNopTUPOBaHUA B AoMallHmx ceTax (TAC), BKatodan 0630p
NPOBOAMMO B HAacToOALLEE BPeMs M NOCTOAHHOW paboTe B 06/1aCTU CTaHAAPTM3aUMK, YTO JaeT NpeAcTaBaeHne
o byayuiel geatensHoct MC3 1 Apyrvx opraHusaumii no paspabotke ctaHaapTos (OPC). bonee noapobHas
nHbopmauua npeacrasneHa 8 MpunoxkeHuu 4.



Bonpoc 2/1: TexHONOMMuM WMPOKOMOAOCHOTO A0CTyna, BKAoYan IMT, Ana pa3smnBatoLLIMXCs CTpaH

*19LdeTHEL) SI9HLIANHON SH e ‘UMTneenread XIGHHEEBEOOWMRES BELOYSIWSD
LOIEREHEOQO WOLATN 8 (1SAA “1SAV ‘dawnduen) snHamedyo) "ennewdodpHn BEHQOATOU 99109 BILMEBOU HEX ‘0101 SUI0U HAW8RQOT 91199 HIXKLOT ‘(|1d) MheTadauodinare WENHUL ou eneTadau ‘g umdeHan) — JUHVHhINMUGL

JMDTI/LODLYA ou Ledseos

9EBYD BRAONMHIALD qe88d BeHTogodudag ‘132 YOHIUD9eN YSHHOJOLIOHTO OU HOLOU WIaH
BBHHOdOLoAST BBHHOdOLOAST BLUBHIND09TME SUHaLaTaduded (e -HovnewdodH
Hodawal yoHTogodudag HodalaL HodawaL
° BUALEOEILOU
Hopaual ‘Y| ‘doengaral | Hopawal ‘Y| ‘doengsual ‘Hodawal ‘Y| ‘doenaars] ‘W ‘doensawal ‘YU ‘doenaaua)l Hopawal ‘Y| ‘doengaual S —
euUALDOT Hourg euALd0T Houg euALDOT Horg euUALDOT Houg euUALDOT Houg eUALDOT Houg 94913)

UALDOT YoHTo80dUI8g
yigHHegodnoMng (2

NOd “D4H “D1IN/UOJLH (9
1SAA/1SQV (B

HUHLALD

03UV nheadau (e BU'T quagey
XI9HHET /220101 UheTadau BT
9eB82 BeHTogodudag
/reHexouTed

(BMHSMBWOL OJOUMK
/eweA oJoHawaL
-nraaduded ot
BUHWL BEHHOXOL08)
BWHUI/ BEHHOMOLOg

1san/isav

(e 8 anHemagonTed soHWateH/gsq (2

9192 BeHAraLMuraTaduded
BEHAL9geH BEHHOAOLIASTT (q

9192 BeHdralmuaraduded
BEHIU9QRH BBHHOAOLIOHT(Q (e

euALIOT 913D

(zTOTA Mad) LLD

(zT0TA ™ad) LUD

num num (OUIT-A) (zT0Z'A M3d) UUD (zTOTA M3d) LD
a1on edAiAdoeddpHu nun num
ULy gemoiAgLoamAd oMoN-m (zT0T'A M3d) LD (zTOTA Mad) ULD (zT0Z'A Mad) UUD (OMoN-A/LUODLH)
geHquedionien (q
nun num num nuu num edATAd OB PHI
IN1V/44/S10d (e JMON-M JUIT-A JMOM-M JMON-M JMoTI-m BETOIAGIO3TMAD 9130 gegotgeg
oiragen
AwsHHodoLoAsT
OU O3TNE/XIGHHET
nheradau
ana v 8va NaHHOdOLOAST oiragey ou [T EREEET (2
AveHexounted ou 0aTM8 03TV8/XIaHHET gsawv
/X19HHEeT/ed010] eheTada| (g /eoovol ereadal] (q AueHexonTed ‘olragen
0iU9geN OU 03TW8 U M19 YOHIShULLO 0iU9geX OU 03TW8 U Bl R ERERETD (§
ISHJSIHM €9dah 9I9HHET 9 " 9
HUHLAUD €9dah 9g88D MEBAJ0dLHBLE WELDD OU -OHHOXOL08 oU 1SAA/1Say ou negadodLiraue 1 neggdodLisale

1irn/n 09Tne/ooro) (g

IoHdSIHM €2dah a19HHEYT (B

L vimdeHan)

BEHHODSLAL BEHXMETOU
v 1aHdaLlHM DMON-M

9 umdeHan)

XI9HHET/ed010) ehelFadau
BeHHOdLAL BeHTogodudag (e

G umudeHan)

03TV8 M XI9HHeT
/edouol eneada|y

v undenan)

09TV8 1 XI9HHET
/edovol eneada|]

€ umdeHan)

WEL3 OU XI9HHeT
/edovol enerada| (e

Z yndenahn)

WHE192 OU XI9HHET

/BO0L0] BRETSda]] Am

T umndenan)

WIAUDK

(ToL) euALdo xs1a0 8 BMHegodunidouoHedL nndeHan) :T enurge|




Bonpoc 2/1: TexHONOTMM WMPOKOMOAOCHOrO A0CTynNa, BKAtoYaa IMT, Ana pa3BmBatoLLIMXCA CTpaH

MpoBoagHas ceTb WKMpokononocHoii ceasu — LICUC

Lndposas ceTb ¢ HTerpaumeit cny»ob (LLCWC) ctana nepBoi NonbITKOW CO3A4aHMSA NMOSHOCTbIO LMPPOBON CETU
TenedOHHOW CBA3M/3NEKTPOCBA3K (B OTAMYME OT Nepesayn no KOMMYTMPYEMbIM aHaN0roBbIM KaHanam C
MNCMONb30BaHMEM MOAEMOB).

B 1988 roay 6bin1a onybankosaHa PekomeHaaums MCI-T1.121, 8 KOTOPOWA ONMCbIBAETCA yCOBEPLLIEHCTBOBAHHASA
yenyra LICUC, cospgaHHan nytem My/bTUINIEKCMPOBAHUA HECKONbKMX KaHanos 64 K6WT/c 1 ynpasasemas c
MCMOb30BaHMEM aCMHXPOHHOIO pexkmma nepeaayn (ATM). B 1991 roay 6bin onybaMKoBaH NEPecMOTPEHHbIN
BapWaHT 3TOW PekomeHAaummn, B KOTOPOM OMMCaHbl Ga3oBble MPUHLUMMbI WWPOKOMONOCHbIX acneKkToB
unodposoit cetn ¢ HTerpaumeit cnyxo (LU-LLCUC) n 0603HaueHbl AanbHelwme HanpaBaeHWs Pa3BUTUA CETEBbIX
Bo3moXHocTel LICUC. HecmoTpsa Ha To yTo Ans LICKC Hawnocb HECKObKO BaKHbIX HULWEBbLIX MPUMEHEHWI,
TaKWX KaK BUAEOKOHbEPEHL-CBA3b U 3aMMCb 3BYKa, OHA HUKOTAA He 106MBanack ycrnexa B Ka4ecTBe TEXHONOTUM
noTpPebmuTENbCKOrO WMPOKOMOAOCHOTO AOCTYNa, 338 OAHUM 3HAYMMbIM UCKAtOYEHMEM — B [epMaHUn B OAHO
BpPEMA HacyMTbiBasOCh 25 M/H. KaHanos LICMC. PassepTbisaHune LUICMC npogoskaeTt cxoanTb Ha HeT.> LICKC,
KOTOpas nepeaaeT JaHHble Ha ckopocTn 128 K6UT/c, BbiTecHseTca 6onee BbICTPbIMU U MeHee A0POrMMM B
ycTaHoBKe TexHonornamun.** B Hactosulee sBpems LICVIC B OCHOBHOM MCMOb3yeTCA PaanvoCTaHUMAMM U CTYAUAMM
3ByKo3anumcK. B CoeanHeHHbIx LLTaTax komnaHua Verizon 8 2013 roay 06bABMAa O CBOEM HAMEPEHWUW NPEKPATUTb
npvem 3aKka3os Ha obcayusaHme LICKC B ceBepO-BOCTOYHOM YacTK CTpaHbl®, 42,

MNpoBoaHaA ceTb LUMPOKONOJIOCHOWM cBA3M — DSL

Hu3Kkuit yposeHb BHeapeHUs LLICC Kak TeXHOMOMMM WKMPOKOMONOCHOMO NPOBOAHOIO A0CTyna obycnosneH
HECKO/IbKMMM daKTOpamM, B TOM YMCAe 3a[1ePHKKOM B CTaHAAPTU3ALMM, HECOOTBETCTBMEM OCTUNKEHUAM B
YacTV NPUNOKEHWMI, TAKMM KaK Nepeaaya BUAEO U MHTEPAKTUBHOCTb, C/TOKHOCTbIO MOTPEOUTENBCKUX PeLIEHMI
N OrPaHNYEHHOM MapPKETUHIOBOW cTpaTernelt onepatopos cetelt. OHaKO POKOBOWM yaap Mo Pa3BepTbiBaHUIO
LICNC HaHecno cTpemuTenbHoe pasBUTUE M KOMMEPYECKUI ycrnex UnMdpoBoi aboHeHTCKon AnHmum (DSL),
nepBoOHaYasbHO HasbiBaBlWehca “UnudbpoBon aboHeHTCKMI Wwnend”, Kak TEXHONOTMWU WNMPOKOMNOAOCHOIO
nposogHoro goctyna.** Crangaptsl DSL nybankytotcs MC3-T ¢ KoHua 1990-x rofos. 3Tv CTaHAapTbl, @ TakKe
CTaHAapTbl TenedoHHbIX moaemos 1 LICMC npeactasneHbl B 0606LieHHOM Buae B Tabauue 3.3-1 oTtyeTa
no Bonpocy 25/2 3a vccneposatensckuin nepuog, MC3-D 2010-2014 ronos, a Takke B HEAAaBHO MPUHATOM
ctaHaapTe G.fast (G.9701).

CraHaapT G.fast onuncan B PekomeHaauymm MK15 MC3-T, pazpaboTaHHOM B LeNAxX yA0BAETBOPEHMWS NOCTOAHHOMO
crnpoca notpebuteneli Ha Bce 6onee BbICOKOCKOPOCTHbIE YCYrv Nepeaayn AaHHbIX, BbICOKOCKOPOCTHOM A0CTYN
B MHTEPHET M Apyrne MHHOBALMOHHbIE YCNyTU.

MpoBoagHan ceTb WMpOKONoONocHo cBA3n — DOCSIS

B 1997 roay 6bina onybavkosaHa cneumdurauma uHTepderca ycayrm nepenayn AaHHbIX No KabenbHbIM
cuctemam (DOCSIS). B Helt onpeaensetca AobasneHne BO3IMOKHOCTU BbICOKOCKOPOCTHOW Nnepesayn AaHHbIX
K cyllecTBytoLLen cucteme KabenbHoro TenesmaeHuns. C nomouisto DOCSIS onepaTtopbl MSO npeaocTasaatoT
KOHKYPEeHTHble yCcayrn nepefayn AaHHbIX MO CBOMM CETAM nepeayu BMAeO, a ¢ pa3paboTkoi NpoTokona
nepezayun rosioca no nNpoTokony nHtepHeT (VolP) oHW npeanaratoT ycayru, aHanormyHble ycayram KTCOTM.
B nocnenHeit sepcum atoro ctaHaapTa DOCSIS 3.1 ocyulecTBnaeTca coeaMHeHMe 40 BOCbMW KaHanoB npwu

3 Leslie Stimson, Expect Verizon ISDN Changes in May, Radio World (anpenb 2013 roga), http://www.radioworld.com/article/
expect-verizon-isdn-changes-in-may/219126.

% The Future of ISDN Voice Over Recording, Audio Concepts (toHb 2014 roga), http://hearaudioconcepts.com/the-future-isdn-
recording.

“ Thomas Ray, Verizon No Longer Taking Orders for ISDN Service in Northeast Starting May 18 (mapT 2013 roga), http://www.
talkers.com/2013/03/28/verizon-no-longer-taking-orders-for-isdn-service-in-northeast-starting-may-18/.

“2 Bonee noapobHas MHGopmaLma NpeacTasieHa Ha cTp. 27 otdeta no Bonpocy 25/2, uccnegosatensckuii nepunos MC3-D 2010—
2014 ronos.

3 Bonee noapobHas nHGopmMauma NpeacTasieHa Ha cTp. 27—-29 otyeTa no Bonpocy 25/2, nccneposatensckuii nepuog, MC3-D
2010-2014 ropos.


http://www.itu.int/dms_pub/itu-d/opb/stg/D-STG-SG02.25-2014-PDF-E.pdf
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http://hearaudioconcepts.com/the-future-isdn-recording
http://hearaudioconcepts.com/the-future-isdn-recording
http://www.talkers.com/2013/03/28/verizon-no-longer-taking-orders-for-isdn-service-in-northeast-starting-may-18/
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nepezaye OT CETU K TEPMMHANY, M MPEANOAaraeTcs, 4To C MOMOLLbIO 3TOM TexHOMorMK onepatopbl MSO cmoryT
npeanaratb CKOPOCTM abOHEHTCKOrO A0CTyna BNAOTL A0 10 [out/c.*, *°

MpoBoAgHas ceTb LUIMPOKONOIOCHOI cBA3MN — FTTX

BoNOKOHHO-ONTUYECKaA NPOBOAHAA CETb WMPOKOMONOCHOM CBA3N MOMKET MMETb HECKO/IbKO KOHOUIYpaumii,
TaKMX KaK BOJIOKOHHAA IMHMA 10 Knnoro nomelleHus (FTTH), BonokoHHas anHua oo 3aaHua (FTTB), BOOKOHHasA
NMHWA A0 pacnpedenuTensHoro yana (FTTC), BonokoHHaa AnHMA 4o y3na cetv (FTTN) 1 Aaske BONOKOHHAA INHMA
0o paboyero ctona (FTTD). B Kaxkaom caydae onTuyeckas ceTb 3aBepliuaetcs 61okom ontuyeckoi cet ONU,
MN3BECTHbIM TaKKe Kak TepMUHan ontuyeckon cetu, uam ONT.

Bepcuun FTTx oTanyatotcs pacnonoxeHnem ONU. B FTTH 610k ONU pacnonoxeH B nomelleHMn aboHeHTa
N CNYKUT PasrpaHnyumMTeNemM MeXay TeXHUYECKMMU cpeacTBamu onepaTopa M notpebutens. B FTTB u FTTC
610k ONU cayskUT obWmMm nHTepdeincom Ana HECKONbKMX abOHEHTOB (Hanpumep, Ha LLOKOJbHOM 3TaKe
KUNOTO 34aHUA UAK onope TenedOHHOW ANHUK), NMPWU 3TOM yCayra nNpefocTaBaAAeTCcA MO CyLLeCTBYOLLMM
NMo/1b30BaTe/IbCKMM OTBOAHbIM Kabenam Ha ocHoBe BuTOM napbl. B FTTN 610k ONU pacnonoeH B akTUBHOM
y3/1e ceTu, 0BCNYKMBAOLLEM OT HECKO/IbKMX AECATKOB A0 HECKO/IbKMX COTEH abOHEHTOB, OT KOTOPOTO YC/yra
npeaoCcTaBNAETCA MO CYLWEeCTBYIOLMM MECTHbIM IMHUAM CBA3M Ha OCHOBE BUTOW Napbl.

CyLLECTBYIOT ABE WMPOKO UCMOb3yeMble apxXUTeKTypbl FTTX — ceTb CBA3M NMyHKTa ¢ NyHKTOM (PtP) 1 naccusHasn
ontuyeckas cetb (PON). B kKoHdUrypaumm PtP Kk TenedoHHOM ceTn A0CTyNna NPUMEHSAETCA apXMTEKTYPa IOKabHOM
cetTm nNpeanpuAT1A C UCNO/b30BaHNEM BbIAENEHHONO BOJIOKOHHO-OMNTUYECKOTO coeanHeHna (0AHO Man asa
Bos0KHa) oT ONU g0 TtenedpoHHol ctaHuuun. Cets PON npeacTaBasieT cobol apxMTEKTypy CeT A/1A CBA3M
MyHKTa CO MHOTMMMW MYHKTaMW Ha OCHOBE TEXHOIOMMW NPOBEAEHNA BONIOKOHHbIX IMHWIA A0 NOMELLEHMUI, B
KOTOPON He Mmetolwme NUTAHNA ONTUYECKME PA3BETBUTENN, OCHOBAHHbLIE HA MPUMEHEHUN MPUHLMMNOB YA
BptocTepa, MCNonb3ytoTca A8 Toro, YTobbl 0AHA BOIOKOHHO-ONTUYECKAA MHMA 0BCNyKMBaNa HECKObKO
nomeLleHuit, Kak Npasmao oT 32 Ao 128, ans Heckonbkux 61okos ONU — [0 256, pacnofioKeHHbIX PSA0M C
KOHEeYHbIMW NMOb30BATENAMM, MCNOb3YETCA OAHO BONOKOHHO-ONTUYECKOE COeAMHEHME C CETbIO, KOTOPOE B
OCHOBHOM pa3fensaercsa B naccnsHom y3ne cetn.*® Cetb PON cocTomT 13 TepmuHana ontudeckont anndmm (OLT)
Ha LeHTpanbHoW cTaHumm (CO) nocTaBLUMKa yCayr U psaaa 610KkoB onTuyeckoi cetr (ONU), pacnonoxmeHHbIX
B6/IM31M KOHEYHbIX Nosb3oBaTenei. KoHdurypauma PON no3BoaseT cokpatnTs 06bem Tpebyemoro Bo/OKHa U
Heobxoanmoe 06opya0BaHME LEHTPAIbHBIX CTaHLMIA MO CPABHEHMIO C apPXUTEKTYPaMM CBA3b NMyHKTa C NyHKTOM.*

MaccuBHble ONTUYECKME CeTM C NOAAEPHKKON rMrabuTHbIX ckopocTei nepeaadm (GPON) 1 naccuBHble ONTUYECKME
ceTun Ethernet (EPON) — 370 ABa cTaHAapTa, KOTOPbIE OTKPbIBAKOT HOBblE BO3MOXKHOCTM KaK A4 NMOCTaBLUMKOB,
TaK 1 Ans onepatopos. OCHOBHble MNOCTaBLLUMKM BKAOUMAM TexHoNorMo PON B cBom noptdenu ycayr B o6nactu
LUIMPOKOMONOCHOTO AOCTYNa, @ ONepaTopbl BO BCEM MUPe NPOABAAIOT 3HAYMTE/IbHbIV MHTEPEC K PAa3BEPTbIBAHMIO
3TOM TexHoNormn B codetaHmm ¢ VDSL (BONOKOHHasA NNHMA [0 pacnpeaenntensHoro wkada, FTTC) uan ana
obecneyeHns focTyna [ANA AOMALWHUX NONb30BaTeNeN (BONOKOHHAA IMHWUA [0 XKMAOro nomelleHuns, FTTH).
Tpems ocHoBHbIMK cTaHaapTamm PON asnatotca BPON (wmpokononocHsie PON), GPON 1 EPON. CtaHaapTt BPON
1 ero npeemHnk GPON onucaHbl B PekomeHaaumax MC3-T, pa3paboTaHHbix Npu noaaepkke FSAN — komuTeTa
nocTaBLLIMKOB 1 onepaTopoBs. EPON npeactasnset coboit BapuaHT IEEE, pa3paboTaHHbI B paMKax MHULMATHBSI
IEEE “Ethernet Ha nepsolt mmune” (EFM). Beuay Toro 4to onepatopbl Yepes FSAN BbICTyNatoT B POV ABUKYLLEN
cunbl cTaHaapTm3aumm GPON, ctaHaapT GPON 6onee HenocpeACTBEHHbIM 06pPa3oM OTpayKaeT NoTpebHOCTH
onepaTopos, Yem EPON. XoTA Bce Tpu cucTembl paboTatoT Ha OCHOBE OZLHOTO M TOTO XKe MPUHLMMG, MEXAY HUMM
CYLLECTBYET PA, Pa3InNynii, KOTopble OTParKeHbl B TabaunLe 2.

“  Matepwuan Cablelabs, Data-Over-Cable Service Interface Specifications, DOCSIS 3.1, MAC and Upper Layer Protocols Interface
Specification, c. 49, ¢ KOTOPbIM MOKHO 03HaKOMMTbCA NO agpecy: http://www.cablelabs.com/wp-content/uploads/specdocs/
CM-SP-MULPIV3.1-106-150611.pdf u https://community.cablelabs.com/wiki/plugins/servlet/cablelabs/alfresco/download?id=
d38ef93a-df24-45ae-bc2c-40ad16e61c8d;1.0.

% bonee nogpobHan nHdopmaumsa o DOCSIS npeacrasneHa Ha cTp. 29 otyeta no Bonpocy 25/2, nccnenoBaTenbCkuin nepuoa,
MC3-D 2010-2014 ropos.

4 |TU-T, Recommendation ITU-T G.989.1, 40-Gigabit-capable passive optical networks (NG-PON2): General Requirements, at 12.

47 ITU-T, Recommendation ITU-T G.989.1, 40-Gigabit-capable passive optical networks (NG-PON2): General Requirements, at 11.
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Tabnnua 2: OCHOBHbIE TEXHONOMMWN U XapPaKTePUCTMKM NACCUMBHbIX onTuyeckux ceteit (PON)

XapaKkTepucTukum EPON BPON GPON XG-PON NG-PON2
CraHpapT IEEE 802.3ah MC3-T G.983 MC3-T G.984 MC3-T G.987 MC3-T G.989
MpoTokon Ethernet ATM Ethernet, TDM
CKopocTb 1250 Ha AnHuK 622 Ha NMHUK 2488 Ha NMHUK 10 réut/c 40 réur/c
(M6ut/c) BHW3/ BHMU3, BHU3, (Ha IMHUM BHM3) | (Ha IMHUKM BHU3)

1250 Ha 155 Ha AnHUK 1244 Ha NnHUK
JIHUW BBEPX, BBEPX BBEPX
33KOAMPOBAHHbIN

8b10b

[OnnHa nponeTa 10 20 20

(Km)
KoadduumeHt 16 32 64
neneHns

Mopasnstoulee 60nbWNHCTBO cnuctem PON, pa3BepHyTbIX Ha CEroAHAWHMIA AeHb, NpeacTaBnAoT cobol
cnctembl PON Ha ocHose TDM (To ecTb B-PON, E-PON v G-PON). OHM GYHKLMOHMPYIOT NOYTU UCKAOUUTENBHO
Ha OCHOBE O4HOro BOJIOKHA, MpuU 3TOM A1A obecneyeHua AByHaNpaBAeHHOW Mepefayvn UCMoNb3yeTcs
TEXHOI0MUA MY/IbTUMNIEKCUPOBAHUA C Pa3aeneHnem no AavHe 8oaHbl (WDM). B ycayrax BuaeoBsellaHmsa MHOrAa
MNCNONb3YeTCA TPeTbA AMHA BONHbI B HUCXoAALWeM noToke. C apyroi ctopoHsl, WDM-PON pa3sepTbiBaeTca B
OYeHb orpaHuYeHHbIx MacluTabax. 3aTpatel Ha WDM-PON B KOHTeKCTe NpeAoCcTaBneHMA CneLnanm3npoBaHHbIX
YCAYT C pasfeneHnem no A MHe BOMHbI, OPUEHTMPOBAHHbIX HAa MAaCcCOBbIM PbIHOK, MOKa ellle 3HaYMTeNbHO Bbllle
no cpaBHeHuto c TDM-PON. B byayuiem WDM u rubpuaHble WDM-PON, Kak oxunaaetcs, byayT urpatb 6onee
CyLLecTBeHHyto ponb B cuctemax PON nocneaytowmx NnoKoNeHWI.

PaspaboTka ctaHaapToB ana FTTx ocyulecteasetca MC3-T ¢ 1990-x rogoB. ITM CTaHAapThl NPeAcTaBieHbl B
PekomeHaaumax MCI-T cepum G.98x “OnTUyecKkmne NMHeNHbIe CUCTEMbI ANA MECTHbIX CeTel 1 ceTel noctyna”.
KpaTkuii 0630p OCHOBHbIX CTaHAapToB FTTX, pa3paboTaHHbix MC3-T, npuseaeH B Tabauue Ha c. 30 oTueTa
no Bonpocy 25/2 MC3-D 3a nccneposatensckuin nepunog 2010-2014 rogos, KOTopyto caeayeT A0MNOMHUTb
cneayoLWmMm cTaHgapTom:*

MC3-T G.989.x: MaccuBHbIE BONIOKOHHO-OMTMYECKUE CETU C MOAAEPKKOM MMrabUTHbIX CKOpoCTen
nepenauun 40 Mout/c (NG-PON2)"

“MC3, Cuctembl 1 cpesa nepeaayu, UMdposble cuctembl 1 cet, MC3-T G.989.1, MC3-T G.989.2, pasmeLleHbi
no agpecy: https://www.itu.int/rec/T-REC-G/en.

OpraHu3auma AOMaLIHUX ceTei

Mo mepe ynydlieHns nokasaTtesnen paboTbl MPOBOAHON CETU LLIMPOKOMONOCHOW CBA3M Ha y4YacTKe [0 KUA0ro
NoMeLLEHMA BO3POC/a HEOOXOAMMOCTb B y/IyYLLEHUM NoKasaTenel paboTbl CETU BHYTPU KUOTO MOMELLEHUA,
e B OFPOMHOM CTENEHU PACLIMPUANCE BOSMOXKHOCTU MHAMBUAYAIbHOTO 060PYA0BaAHMS.

Ecnu ona AomawHUX ceTel Heb3s MCMo/b30BaTh CyLLecTBytolmMe GU3NYECKMe COOpYKeHMsa (Hanpumep,
OOMALLIHIOW 3N1EKTPUYECKYID, TenedOoHHYI0 MKW KoaKcuManbHyto KabenbHyto ceTb), co3aaHue NpoBOAHOM
AOMallHeln ceTn ByaeT AOPOroCTOALMM NP I0OOM A0ME U HEBO3MOXKHbIM MO COLMa/IbHbIM MPUYMHAM.

B nocneaHee Bpems MCI-T npuUCTYNUA K PacCMOTPEHMIO 3TOM Npobiembl nyTem pa3paboTkn PekomeHaalmi
MC3-T cepun G.99xx. OcHOBHble PekomeHaaumm MCI-T, ciysKalipme B Ka4ecTBe CTaHAAPTOB AOMALLHEN CETH,
npeacTasieHbl B 06061WeHHOM B1Ae B Tabaumue Ha ¢. 31 otyeTa no Bonpocy 25/2, uccnenosatenbCkmin nepuos,
MC3-D 2010-2014 ronos, KOTOPYLO caeayeT AONOAHUTL CAeAyoWMMIN CTaHAAPTaMu:
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Bonee noapobHas nHpopmauma o FTTx npeacTaBneHa Takxe Ha cTp. 29-30 oTyeTa no Bonpocy 25/2 (MccnenoBatenbekumit
nepvoa MC3-D 2010-2014 roaos).
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MC3-T G.9972: MexaH13M COBMECTHOM PaboTbl MprMemonepesaTinKkoB B MPOBOAHbIX AOMALLHMUX
ceTax

MC3-T G.9973: MpPOTOKOA A8 UAEHTUDUKALMM TOMONOTUN AOMALLHEN CETU

MC3-T G.9979: Peanusauua obuiero mexaHvama, onpeaeneHHoro B ctaHaapTe IEEE 1905.1a-2014,

O BKAOYEHMA NPUMEHUMbIX PekomeHaaumin MCI-T

MC3-T G.9980: [OncTaHUMOHHOE ynpasaeHne obopyaoBaHNEM Ha NOLWAAAX abOHEHTa Mo
LLIMPOKOMONOCHbIM CETAM

LokymeHTbl MC3, B KOTOPbIX MOTYT COLEPKATbCA NMONE3HbIE CMIPABOYHbIE AOKYMEHTbI MO MPOBOAHbLIM CUCTEMAM,
cm. B MpunoxeHun 4.4

TexHonorMm 6ecnpoBOAHOTO LMPOKOMNOAOCHOTO A0CTYNa, BKAOYas IMT
Buabl TexHonormnin 6ecnpoBOAHOrO LLMPOKONOOCHOTO AOCTYNa

“CywiecTByeT LEenbI paa cuctem 1 npunoskeHnin LB/, oCHOBaHHbLIX Ha pasHbIX CTaHAApTax, M MPUTroAHOCTb
KaXX[,0M CUCTEMbI 1 KaXA0TO MPUIOMKEHUSA 3aBMCUT OT UCTMONb30BaHMA (GUKCMPOBAHHOE NPpUMEHEHME 1 Kovesoe/
NoABUMKHOE MPUMEHEHWE), B TOM YMC/Ie OT NoKasaTtenen paboTsl 1 reorpaduyeckmx TpebosaHmit. B cTpaHax, raoe
OTCYTCTBYET pa3BuTan MHGPACTPYKTypa NPOBOAHOM CBA3M, cucTembl LB/, nerye passepHyTb AN LOCTaBKU YCAyT
HaCeneHuto, NPOXKUBAIOLLEMY B YCOBUAX NIOTHOM 3aCTPOVIKK, @ TaKKe HaceneHuto, NpoxKkuneatoLlemy B bonee
OTZaNeHHbIX PaioHax. HeKOTOPbIM NOb30BATENAM WMPOKOMONOCHbIN AOCTYN B MHTEPHET MOXKET TpeboBaTbCA
TO/IbKO Ha KOPOTKMX PACCTOAHUAX, B TO BDEMS KaK APYTMM NOMb30BATENAM OH MOKET TpeboBaTbCa Ha HO/bLIMX
paccToAHUAX. Kpome TOro, TeM e caMbiM NMO/b30BaTENAM MOKET TpeboBaThbCs, YTOObI UX NpumeHeHua LB/
661N KOUYEBBIMM, NMOABUMKHBIMU, GUKCUPOBAHHBIMWU UAN NPEACTaBAAAM COBOI coyeTaHne BCex TPex BUAOB.
B wnTOre cyulecTByeT Lenbli pas, peleHnid ANA MHOXECTBEHHOTO A0CTyNa, 1 BbIGOP TOro pelleHns, KoTopoe
byaeT peannsoBaHo, onpeaensaeTca B3aMMoCBA3bio TPeOOoBaHMI, NCMONb30BAHNEM PA3/IMYHbIX TEXHOOTUI
[NA YA0BNETBOPEHMA STUX TPeOOBAHMIA, HaIMUYMEM CNEKTPa (ULEH3MPYEMOTO U HENIMLEH3MPYEMOTO), 3 TaKKe
MmacwTabom cetn, HeobXxoaAMMON ANs NpPeaoCcTaBAeHMa NpuMeHeHnin n ycayr LB (noKkanbHble U ropoackune
cetn)”.2°

B PekomeHaaumm MC3-R M.1801 coaepkaTtca cTaHaapTbl paanonHTepdeinca ana CUCTEM WMPOKOMONOCHOMO
HecnpoBoAHOTO AOCTYNa NOABUMKHOM CYKObl, BKAOYAA MOOU/IbHBIE M KOYEBbIE MPUMEHEHMSA, AENCTBYOLLMX HA
yacToTax Hue 6 L. OT1 CTaHAAPTbI NOAAEPKMBAIOT WMPOKUI BbIOOP NPUMEHEHWI B TOPOLCKMX, MPUTOPOLHbIX U
CebCKUX paloHax A/1s 06LLe LUIMPOKOMONOCHOW Nepeiaym AaHHbIX UHTEPHETA M AaHHbIX B peasibHOM BPEMEHMU,
B TOM YMCNe Takue NPUMEHEHMA, KaK ros10CoBas CBA3b M BUAEOKOHDepeHL-cBA3b. [oapobHee o cTaHAapTaX,
BK/IOYEHHbIX B PekomeHaaumio MC3-R M.1801, cm. Ha cTp. 32 oT4eTa no Borpocy 25/2 (MccnenoBaTenbekuii
nepunoa MC3-D 2010-2014 roaos).

JdononHutenbHaa MHGopMaLms, KOHKPETHO Kacatouwaaca IMT n IMT-Advanced, npeactasneHa B pasgenax 2.2 n
2.3. ConbiTom KeHunu B 061act npumeHeHnsa TexHonormin IMT n IMT-Advanced ana coaeinctems npeaocTaBieHmo
YCAYT WMPOKOMNOMOCHOM CBA3KN B KeHMM®t MOKHO 03HakoMuTbCA B MpunoskerHnn 1. B PekomeHaaumm MC3-R
M.1450 coaepKaTca xapaKTePUCTUKM LLIMPOKOMONOCHbIX IOKAbHbIX PaANOCETEN. B Hee BKIOUYEHbI TEXHUYECKME
napameTpbl, a Takxke nHbopmauma o ctanaapTax RLAN v akcnnyaTaLMOHHbIe XapaKkTepucTuku. MHdbopmauma
0 CTaHAapTax, BKAOYEHHbIX B PekomeHaauyo MCI-R M.1450, n 06 OTHOCAWMXCA K HEN MPUIOKEHUSAX
npeacTasneHa Ha cTp. 33 ot4eTa no Bonpocy 25/2 (nccneposatensckuin neproa MC3-D 2010-2014 roaos).

TexHU4yeckue mepbl obecneuyeHusn 3d)¢eKTVIBHOI'0 UCNos1b30BaHUA GeCI'IpOBOAHOﬁ 3/1IEKTPOCBA3U

B cnydae 6ecnpoBOAHON 3/1€KTPOCBA3M, B OT/IMUME OT NMPOBOAHOM 3NEKTPOCBA3MN, OAHUM M3 BarKHEMLWMX
BOMPOCOB fABAAETCA obecnevyeHne Haanexallei NponyckHoi cnocobHocTW. Mo3ToMy OCHOBHOM 3a60TOM
onepatopos 6eCcnpoBOAHON 31EKTPOCBA3U ABAAETCA NOJyYeHMe A0CTAaTOYHOTO CNeKTpa A4 YA0BAETBOPEHNS
noTpebHOCTH B NPOMYCKHOM CMOcobHOCTU. BMmecTe ¢ Tem A0CTYNHbIN 418 6ecnpoBOAHOM 31EKTPOCBA3N CMEKTP

49 bonee noapobHyto nHGopMaLMio 06 opraHmn3aLmMm 4oOMaLHKX ceTell CM. Ha cTp. 31 otyeTa no Bonpocy 25/2 (MccnenoBaTenbekmin
nepuoa MC3-D 2010-2014 roaos).

%0 CnpaBoYHMK MO CyXOMyTHOM NOABUNKHOM CBA3N — LLIB/I.

°L [okymeHT SG1IRGQ/290, “BO3MOKHOCTM YCTAHOBNEHMSA COEAMHEHWI B CENbCKMX PaitoHax Baarogaps cybcuamam m otkasy ot
B3V¥MaHMA cHOPOB 3a UCMONb30BaHME CreKkTpa: onbiT KeHnn”, Pecnybnnka KeHwus.
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orpaHuyeH. No3ToMy NPUXOAUTCA YUMTbIBATL APYrMe Mepbl, C TeM YTOObl obecrneunTs 6onee abdpekTneHoe
MCMONb30BaHME MMEIOLLErocA CNeKkTpa.

MpumeHeHUe COT MeHbLUUX pa3mepoB

MaKpocoToBble 6a30Bble CTaHLMM, KaK NPaBKa0, OXBaTblBaOT OO/bLLIME 30HbI C MOMOLLIO OAHOW CTaHUMMK,
C Lpyrol CTOPOHbI, KONIMYECTBO aKTMBHbIX MO/1b30BATENEN, MPUXOAALLMXCA Ha OHY MaKpOCOTOBYO 6a30Byio
CTaHUMIO B 30HE OXBaTa, HEPelKO MeHblUe KO/MIMYeCcTBa Nosib3oBaTenel, Kotopblie 6bian Bbl 0OCAYKEHbI Ha
TOWN e camol TeEpPUTOPUM MPU MCMONb30BAHMM HECKOIbKMX MUKPOCOT. Bonee noapobHas nHdopmalms ob
MCMNONb30BaHMM PA3INYHbIX PAa3MEPOB COT, @ TaKKe 0 APYrMx Mepax B Lenax obecneyeHmsa BbICTPOro yseanyeHuns
HecnpoBoaHOro TpaduKka, NnpeacrasneHa Ha ctp. 49 n 50 otyeta no Bonpocy 25/2 (MccnegosaTtensckuii nepuos,
MC3-D 2010-2014 ronos).

2.1.4  LUMpOKOMOAOCHbIW AOCTYN cucTeM GUKCUMPOBAHHOM CNYTHUKOBOM CYXKObI

TexHONorma CNyTHWKOBOM CBA3M BCe B DO/bLUEN Mepe MOBbIWaeT AOCTYNHOCTb YC/IYT BbICOKOCKOPOCTHOM
WWPOKOMONOCHOM CBSA3M, B TOM YMC/Ie B Pa3BMBAIOLLIMXCSA CTPaHaX, HAMMEHEee Pa3BUTbIX CTpaHax, CTpaHax,
He MMeLLMX BbIXOAa K MOPHO, M OCTPOBHbIX FOCYAApPCTBaX, a TaKXKe B CTPaHaX C NepexoAHON SKOHOMMKOWN.>
B HacTOALLEM OTYETE COAEPIKATCA TEXHUUYECKME M IKCMYaTaLMOHHbIE XapaKTePUCTUKIM CUCTEM GUKCUPOBAHHOM
CNYTHMKOBOW cyKbbl (CC), KOTOpbIE YNPOLLAOT MAaCCOBOE NPOM3BOACTBO 060PYA0BAHNA NPOCTbIX TEPMMUHANOB
noib30BaTeNel no AOCTYMHbIM LeHam A5 obecneyeHmns BbICOKOCKOPOCTHOM LUMPOKOMOIOCHOM CBA3M, a TaKKe
NpUMepbl UX peanusalmm; Clofa OTHOCUTCA LUIMPOKOMONOCHbIY OCTYN C BbICOKMMM CKOPOCTAMM Nepeaayn npm
MOMOLLM MajiblX TEPMUHANOB MONb30BATENEN, @ TaKKe CYLIECTBYIOLLME CUCTEMbI, B KOTOPbIX MCMO/b3YHOTCA
3eMHble CTAaHLMW Pa3/IMYHbIX Pa3MepPOB, NPeiHAa3HAYEHHbIE TaKXKe U A7 APYTUX TPUMEHEHWI 1 UCNO/b3ytoLLMe
pas/IMyHble AManasoHbl YacToT.

LLInpokononocHas ceA3b yepes ®CC passepHyTa B avanasoHax 4/6 Mu, 11/14 My v 20/30 IMu. Oxungaetcs,
4TO B CKOPOM BpeMeH K ByayT pa3BepHYTbl HOBbIE CUCTEMbI, B KOTOPbIX TaKKe ByaeT MCNoNb30BaThCA AMana3oH
40/50 [Ty, XoTa 3Ta TEXHONOMMA 0COBEHHO XOPOLIO MOAXOAMT A8 OXBaTa HeAOCTaTOYHO 0BCAYKMBAEMbIX M
HeobCNyKMBaeMbIX PaiOHOB, ee NepBOHaYabHOE Pa3BEPTbIBAHME NPOMCXOAMNO B KPYMHbIX NPOMbILLAEHHO
pPa3BUTbIX PernoHax. B nHTepecax coaencTama pa3BepTbIBAHUIO B MEHEE PA3BUTbIX PErMOHaxX B HACTOALLEM
oT4yeTe nNpmBoanTCcA 0606WEeHHaa MHGOPMaUMA O BNAroNPUATHON PEryNATOPHOM Cpeae U TEXHONOTMMAX, a TaKKe
COMEPHKMUTCA apXMB MCCEA0BAHUI KOHKPETHbIX CUTYaLIMIA, KOTOPbIE MOTYT MCMO/Ib30BaThCA B KayecTse obpasLia.

ApXUTEKTYpbI cuctem

CyLL,ecTBYIOT [1Be TOMONOTUM CUCTEM, U KaXKAaA U3 HUX MONKET NOAAEPHKMBATb ABe apxuTekTypbl. OaHa 13
TOMOIOTNIA UMEET 3Be34000pa3HYI0 CTPYKTYPY, B KOTOPOW KaXKablii TepMUHAA NOAKAOYEH K 6a30BOM CTaHUMM
yepes CryTHUKOBYHO IMHUIO CBA3M. Kak NpaBuio, B 3ToW Tononorum ropa3no bonblie Tpaduka nepenaerca
0T 6a30BbIX CTAHLMI K KaKAOMY M3 TEPMMHANOB (NPAMas IMHUS CBA3M), YEM OT KaxKA0ro M3 TepMMHANOB K
6a30BbIM CTaHLMAM (06paTHaA NMHKUA cBA3M). [o3TOMy Ha30Bble CTAHLLMMW LONKHBI UMETb aHTEHHbI Ho/bLIEro
pasmepa ans obecneyeHus coBMelleHns Bonee BbICOKUX KOIDOULMEHTOB ycuaeHus ¢ bonee LWUPOKUMU
nonocamu MpornyckaHua nepefaBaeMoro curHana. Pasmep aHTEHHbl TEPMWHANA 3aBUCUT OT Keaaemow
WWPUHBI NPOMNYCKaHMA 06PaTHOM AMHWUM CBA3MU, MPU STOM MOTYT UCMO/Ib30BATLCA @aHTEHHbI C OYEHb Manow
MW CBEPXMAJION anepTypor, Kak OnmncaHo B NyHKTe 6.1. BTopas TONos0rMa UMeeT AYEnCTYIO CTPYKTYpPY, B
KOTOpol Nt060I TEPMUHAN CBA3bIBAETCA C NIOOLIM APYrUM TEPMUHANOM HENMOCPEACTBEHHO Yepes CryTHMUK.
B 31Ol TONonorMm Het 6a30BbIX CTAHUMIA M TaKUM 06Pa3OM BCe 3eMHble CTaHLMW paboTatloT B YCTPOEHHbIX
aHasI0TMYHbIM 06Pa30M BOCXOAALLEM U HUCXOAALLEM HAMPABAEHUAX.

B pamKax Kax[oW 13 TONOMOMMIN OAUH 13 BAPMAHTOB apXMTEKTYPbI /15 KaXKA0ro No/b30BaTeNsA 3aK/I04YaeTCs
B TOM, YTOObI MMETb CBOW COBCTBEHHbIN TEPMMHAN C O4eHb manol anepTypont (VSAT) unu TepmuHan co
cBepxmanoi aneptypoi (USAT) (Hanpumep, B pamKax ycayr HenocpeacTBeHHOro paanoBeLlanns). Bo BTopom
BapvaHTe MCMOb3YHOTCA aHTEHHbI KOIIEKTUBHbBIX 3€MHbIX CTAaHLMIM 1 MecTHoe Ha3zeMHoe pacnpeseneHne. C
KaXa0n MEeCTHOM KONNEKTMBHOM 3eMHOW CTaHLMEN CBA3aHa Ha3emMHasa paZanMocncTema, npucnocobaeHHasn ans
06CNYKMBAHNA MHOXKECTBa NO/b30BaTeNeN B pasuyce npumepHo 3 Km. Konnyectso nosb3oBaTeneit, Kotopoe
MOXET ObITb 06CNYKEHO OAHOBPEMEHHO, ByAeT 3aBMCETL OT CKOPOCTEN Nepeaaymn, KOTopble OHM UCMO/b3YIOT,
1 KO3DOUUMEHTOB aKTUBHOCTM Ha UX COEANHEHMAX. ITOT BapUAHT apXUTEKTYPbI TaKXKe MOXKeT BbITb peann3osaH

2 OtyeT MC3-R S.2361.
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6e3 ncnonb3oBaHuna TepmmnHanos VSAT mam USAT 1 6e3 npumeHeHus TEXHONOMMKU CPOKYCMPOBAHHOTO y4a,
OMMWCaHHOW B NyHKTe 5.

PerynatopHble acneKTbl

YcnelwHoe pa3BepTbiBaHWE TEXHONOTMYECKMX AOCTUKEHMIA BO3MOKHO MPW YCI0BUM COAENCTBIA 0becneyeHmto
NpO3payHoOM U ACHOW PerynaTopHOM cpeapl. Peannsauma CnyTHUKOBbLIX CUCTEM ABAAETCA AOPOroCTOALLMM
NpeAnpUATUEM C BbICOKOI CTEMNEHbIO PUCKA, KOTOPOE MOKET OCYLLECTBAATLCA TO/IbKO NPU YCI0BUM NPOBEAEHMSA
NOMUTUKK obnerdyeHns conyTcTByloWwmnx npobrem n obecneyeHuna onpeneneHHOCTU A1A ONepaTopoB.
ALMWHUCTPALMM AONKHbI PACCMOTPETb BOMPOC O TOM, Kak 06ecneuntb pasymHble CpeAcTBa A1 BbIXOAa Ha
PBIHOK, 1 CGOPMYIMPOBATb YETKME MPaBUIa OTHOCUTE/IbHO TOTO, KaK 3TO O/IXKHO MPOUCXOAMUTb. Mpu ycaosum
CO3aHWNA TaKOTO PEXKMMA CMYTHMKOBAA LUIMPOKOMOOCHAA CBA3b MOMKET CYKUTb BaXKHbIM JOMNONHEHUEM K
Ha3eMHbIM yC/lyram WKWPOKOMO/IOCHOW CBA3K, obecneymnsasn OxBaT JtOAEN, MPOXKMBAIOLLMX B HEAOCTAaTOYHO
00CNyKMBaAEMbIX M HEOBCNYKMBAEMbBIX PANOHaX.

BakHbIM GaKTOPOM MPOHMKHOBEHWA LIMPOKOMONOCHOM CNYTHUKOBOM CBA3M Ha PbIHOK ABNAETCA BO3MOXKHOCTb
NMOBCEMECTHOrO Pa3BePTbIBAHMA 3EMHbIX CTAHUMI C MUHMMAbHBIM PErYIATOPHbIM OpemeHem. Kak 6bia10
NoKasaHo B Npeablayliem pasaene, oAUH U3 BapUaHTOB apXMTEKTYPbl 3aKNO4AeTCA B HaZIMUMK Y KaXKA0ro
nosib30oBaTensa cBoero cobctseHHoro TepmuHana VSAT mnm USAT. [loskHa ObiTb NpeaycMoTpeHa cxema
NLEH3MPOBAHMA 3eMHBbIX CTaHLMI, KoTopaa obecneyunsana 6bl BO3MOKHOCTb SKOHOMMUYHbLIM U 3DGEKTUBHBIM
06pa3om nosnyyaTtb paspelleHne Ha UCNob30BaHKe HObLWOro KOAMYeCcTBa STUX BMAOB 3E€MHbIX CTaHLMMI 1
CBA3aHHOrO ¢ HMMK 06opyaOBaHMUA.

HakoHed, 4Tto Hanbonee BaskHO, HeobxoaMma 3alimTa pacnpegeneHms cnexktpa ®CC. LUnpoKononocHble
NPUNOKEHUA TPebyIOT Hanumna 6oNbLIMX 0BbEMOB CNEKTPa B CPEAE, XapaKTEPMU3YIOLLENCA HU3KMM YPOBHEM
nomex. Cneayet cobnoaats 60/blY0 OCTOPONKHOCTL NMPU PACCMOTPEHUM CXEM COBMECTHOTO MCMO/b30BaHMS
CMNEeKTpa, KOTOPbIE MOTYT NMOB/IMATL Ha BO3MOMXHOCTb SKOHOMMYECKM LieNecoobpasHoro GyHKLUMOHMPOBaHMSA 3TUX
NPUNONKEHWNIA, U 0BecnedeHn BOSMOKHOCTM pacluMpPeHns Takoro 1CNoib30BaHMa B LENAX YA0BAETBOPEHMS
noTpebuTenbCKoro cnpoca.

2.1.5 byaywwue TeHAEHUNMN

B 6aMKaMWmMe HECKObKO NeT KIYeBbiM GaKTOPOM Pa3BUTUS LUMPOKOMONOCHOW CBA3M, KaK OXMAAeTcs,
ByneT yBenmyeHne cnpoca Ha AaHHble. Kak yxKe oTmevanoch B pasgene 2.1.1, komnaHua GSMA Intelligence
nporHosunpyeT, Yyto B nepuos ¢ 2014 no 2019 roa obuwmii o6bem rnobanbHOro TpadrKa AaHHbIX B CETAX
NOABMMKHOM cBA3M yBenndmTcs B 10 pas.>® KomnaHua Cisco NporHo3mpyeT aHaa0rMuHblii pocT — oT 2,5 aKkcabaliTa
MobUAbHOTO TpaduKa B mecsl, B KoHLUe 2014 roaa Ao oxuaaembix 24,3 skcabalita B mecal, K KoHuy 2019
roga.** Yto Kacaetca GMKCMPOBAHHOM LLUMPOKOMNOAOCHOW CBA3M, TO TEXHONOIMUYECKME AOCTUNKEHMA (TaKkue
Kak 0bn1auHble TEXHOMOTUMN, UHTEPAKTUBHbBIE MPUIOKEHNA, BUAEO CBEPXBbICOKOM YETKOCTM, @ TaKkKe 0bmeH
BMAEOMaTEPMaNaMM) 1 POCT CNPOCA TaKKe CTUMYIMPYIOT CO3/1aHMe CeTel NocNeayoLLIMX NOKONEHWIA.>> HecmoTps
Ha HeboNbWOM 06BEM KaXKA0M OTAENbHO B3ATOM OCYLLECTBAAEMON Nepeaayn OrpoMHOE KOIMYECTBO YCTPOMICTB,
CBA3aHHbIX C MHTepHeTom Bellel (10T) M MexXmallnHHbIM B3anmogdenctamem (M2M), Kak 0KMAaeTcs, TakKe
npvBeaeT K YBE/IMUYEHWIO CNPOCa Ha WWPOKOMOMOCHbIe CETU. Bce 3To BMecTe yKasbiBaeT Ha pocT noTpebieHus
60/blWKX 06BEMOB A@HHbIX, HANPUMEP, B CBA3M C BUAECOMNPUIOKEHUAMMN U MHTEPAKTUBHBIMM NPUNOKEHUAMM,
a TaKXKe Ha OrPOMHOE KOIMYeCTBO OTHOCKUTE/IbHO HebO/IbLWON Nepeaayn, Kak 3To YacTo MMeeT MeCTO B C/ly4vae
MeXMalMHHOro B3anmogenctamsa (M2M).

PasBepTbiBaHMeE LWMPOKOMOJOCHOW CBA3M Ha Majarackape CTa/IKMBaeTca ¢ onpeaeneHHbIMKU TPYAHOCTAMM
B CBA3W C YAa/EHHOCTbIO OCTPOBA OT MOCTABLIMKOB 060PYAOBAHNA M PA3MEPOM Er0 TEPPUTOPUM, a TaKKe
BpemeHeMm, KOTopoe TpebyeTca ANa co3aaHua ceTei. Hannumne marmctpanabHOM CETM He PeLliaeT BCEX BOMPOCOB,
1N NO3TOMY PEryiAaTOPHbIA OpraH NPUHAN pelleHne CoaeCTBOBaTb ee 3KCNayaTaumm. B cOOTBETCTBMM C 3TUM
HblIM NOArOTOBNEHbI MPUHATBIE HEAABHO TEKCTbI OKYMEHTOB.>® C y4eToM CBOEro reorpadmyeckoro nosoKeHms
Magarackap, OCTPOBHOE rocyAapcTBO NPOTAMKEHHOCTbIO 1500 Km 1 wnpuHor 500 KM, npeanpuHan mepbl Ana

% “The Mobile Economy” 2015; GSMA Intelligence, 2015.

° Matepuan Cisco, “Cisco Visual Networking Index: Global Mobile Data Traffic Forecast Update 2014-2019 White Paper”,
(3 despansa 2015 roada), C KOTOPLIM MOXKHO 03HAaKOMUTbCA MO agpecy: http://www.cisco.com/c/en/us/solutions/collateral/
service-provider/visual-networking-index-vni/white_paper _c11-520862.html.

°  Martepwan Fibre Systems, “The rise of gigabit broadband in Europe”, 3uma 2015 roga, ¢ KOTOPbIM MOXKHO 03HAKOMMUTLCA MO
aapecy: http://www.fibre-systems.com/feature/rise-gigabit-broadband-europe.

% [lokymeHT 1/142, “PerynvnpoBaHue B UHTEpPECAxX Pa3BUTHS LWKPOKONOAOCHOM cBa3un”, Pecnybavka Magarackap.



http://www.gsmamobileeconomy.com/GSMA_Global_Mobile_Economy_Report_2015.pdf
http://www.cisco.com/c/en/us/solutions/collateral/service-provider/visual-networking-index-vni/mobile-white-paper-c11-520862.html
http://www.cisco.com/c/en/us/solutions/collateral/service-provider/visual-networking-index-vni/mobile-white-paper-c11-520862.html
http://www.fibre-systems.com/feature/rise-gigabit-broadband-europe
http://www.itu.int/md/D14-SG01-C-0142/en
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obecneyeHns CBA3N MeXKAY CBOMMM KPYMHbIMM TOPOAAMM, TAe PACNONAratoTCAa OCHOBHbIE CEKTOPbI SKOHOMUKM —
NPOMBIWAEHHOCTb, BaHKK, TYPM3M. ITU ropoaa HaxoAATCA APYr OT Apyra Ha PACCTOAHUM HECKO/IbKUX LECATKOB,
a TO M COTEH KMIOMETPOB, M 0becneyeHmne CBA3M MeXay HUMK Bceraa bbl1o 417 0NepaTopoB C/I0XKHOM 3a4a4el.
Tonorpadwma KpynHoOro ocTposa He 61aronpuATCTBYET Nepeaaye no MHUAM MUKPOBOIHOBOK CBA3M, MO3TOMY
0nepaTop NPOIOKMI BONOKOHHO-ONTUYECKMI Kabenb AAMHOM 8 ThIC. KM, MPKU 3TOM [0S TOCYAapCTBa COCTaBma
34 npoueHTa. Pa3BuTHe WMPOKOMNONOCHON CBA3M B CTPAHE OTYaCTW 3aBUCUT OT CPeACTB Nepeaayn MHGopmaLmm
13 0AHOTO MYHKTa B APYyroi. Hanuume m akcnayaTauma KpynHon TpPaHCHOPTHOM CeTU MoK Bbl CTaTb OAHUM M3
K/IFOYEBbIX PeLleHnit, HeOBX0AMMbIX 1A POCTa LIMPOKONOAOCHON CBA3W. ByayLive TeHAeHUMM Ha Maaarackape
paccMaTpMBatoTCA B pasgene, NOCBALLEHHOM OMbITy cTpaH, B Mpunoxenun 1.

®duKcMpoBaHHasA LWIMPOKONONOCHAA CBA3b
LLIMpOKONONOCHbIE CETU NOCNEAYIOLMUX NOKONEHMIA

LLIMpOKoNosOCHbIE CETW MOCAeAYHWMX NMOKONEHWI, KOTOpble HaxoAMNMCb B mpouecce pas3paboTku U
pa3BepTbIBaHUA Ha MPOTAKEHUM NOYUTU AECATU NIET, KaK OKMaaeTcs, ByayT pa3sepTbiBaThca BCe B 6oee WMPOKMX
MacwTabax 1 MCNob30BaTbCA A8 NPeAOoCTaBNEHNUA YCaYT, 06EM KOTOPbIX B HACTOALLEE BPEMS A@MOHCTPUPYET
3HauYUTENbHbIN pOCT. Hanpumep, CUHranyp B HacTosALLEe Bpems BHeAPAET MOLLHYH 061auHy0 MHOPACTPYKTYPY,
cTpemsacb A0BUTLCA Lean npespalleHns B “ymHoe” rocyaapctso.”’ [ns aToro, no yteepsaeHnio CuHranypa,
emy HeobBXOAMMO HasnuMe B CTPpaHE BbICOKOCKOPOCTHOM LWMPOKOMONOCHOM CBA3M MUPOBOIO Kacca, a Takxe
CBEPXCKOPOCTHbIX COEAMHEHMIA C KPYMHbIMKX rOpoAamMmM 3a npeaenamu cTpaHbl.”® B cBA3M C 3TWM B CTpaHe
BHeAPAETCA WMPOKOMOMOCHan CceTb caeaytolero nokonerms (Next Gen NBN), KoTopas, Kak oxuaaeTcs, byaer
NoAAEePHKMBATL AMHAMUYHYIO SKOCUCTEMY 0BNaYHbIX BbIUMCAEHMIA.>®

Next Gen NBN npegcraBnaet coboli CBEpPXCKOPOCTHYH BOJIOKOHHO-OMTUYECKYHO CEeTb, KOTOPas, KaK OKuAaeTca,
bynet obecneunsaTb AOCTYM K LWIMPOKOMNONOCHOMN CBA3M Ha BCEW TepPPUTOPUK CTPaHbl Ha ckopocTh 1 TeuT/c n
6onee.? Mo yTeepskaeHuIo YnpasieHus no passuTuio a1eKkTpocsasn CuHranypa (IDA), nommnmo obecnedeHns
Honee BbICOKMX CKOPOCTEN HUCXOAALLErO M BOCXOAALLEro NOTOKOB NOBCEMECTHAA AOCTYNHOCTb SKOHOMUYECKN
3G dEKTUBHOW CBEPXCKOPOCTHOM LWIMPOKOMONOCHOM CBA3M 06ecneunT OCHOBY A8 CO34aHMA HOBbIX YCAYT,
KoTOpble ByayT cnocobCcTBOBATL MOBbILIEHMIO 3GGEKTUBHOCTM PaboTbl KOMMNAHMIA 33 CYeT NPOrPaMMHOro
obecneyeHms Kak ycnyrm u Apyrux o6a1a4yHbIX YCAyr, yAaNeHHOro pesepBHOr0 KOMUPOBAHUA C MHTEHCUBHbIM
MCMONb30BAHMEM LUMPUHBI MONOChI U COTPYAHUYECTBA B OHIAMHOBOM pexkmnme.t IDA 3aaBASET, 4TO KOMMNAHUM
CMOTYT UCMO/b30BaTh TaKMe NMPUIOKEHWA, KaK BUAEOKOHbEPEHL-CBA3b BbICOKOM YETKOCTU M NNaThopmbl AnA
B3aMMO/LEMNCTBUA B PEXKMME PeasbHOro BPeMeHM C COTPYAHWKaMM, paboTatoLLMMmM U3 0Ma UK Ha YAANEHHbIX
00ObeKTax, a TaKKe € NapTHePamMu W NOTEHUMAAbHBIMK KAMEHTAMM MO BCEMY MUPY. &

Momnmo CMHrarlypa pa3BepTbiBaHNEM cetel nocneayrowmnx NMOKONIEHMI 3aHMMAtOTCA Apyrne nocrtasunKkm, B
TOM HYucne:

- KomnaHus Bell Canada nHBecTupyeT 6bonee 1 mnpa. KaHaackux aonnapos (770 maH. gonn. CLIA) B
obecneyeHme B TOPOHTO YC/IYT MHTEPHETA Ha CKOPOCTK 1 TBUT/C, a TakKe NaaHMpyeT pacnpoCTPaHnUTb 3TK
YCAYr Ha Apyrve ropoaa B NpoBuHUmMAX OHTapuo, KBebeK 1 B MPOBUHLMAX Ha aT1aHTUYECKOM nobepeskbe
HaumHan ¢ neta 2015 roaa.®® KomnaHua 3asBmMaa, YTO OCYLECTBAAEMOE eto Pa3BepTbiBaHWe BOIOKOHHO-
ONTUYECKUX CeTel Mo3BOAMT TOPOHTO CTaTb “YMHbIM FOPOAOM MMPOBOrO Kiacca” v npeaocTaBuT
npeanpuATUAM BCEX Pa3MepoB BO3MOXKHOCTb “AenaTb 6obluie M AobuBaThca Oosblero”, a Takke
“npusaexaTb MHBECTUUMM 1 cO3aaBaThb paboumne mecta”;®

[OKyMeHT YnpasneHusa no pa3sutunto anektpocsasm Curranypa (IDA) “Cloud Computing in Singapore: Driving Innovation”, cTp. 2,
2015 rog, ¢ KOTOPbIM MOMKHO 03HaKOMMTbCA No agpecy: https://dl.dropboxusercontent.com/u/66814130/Cloud%20Computing
%20in%20Singapore%20Booklet/2015%20edition/Cloud%20Computing%20in%20Singapore%20(2015%20Edition).pdf.

8 Tam e, cTp. 6.

% Tam xe.

MaTepwuan YnpasneHus no passuTuio anekTpocsasm CuHranypa (IDA) “Next Gen NBN”, ¢ KOTOPbIM MOXHO O3HAKOMMTLCA
no agpecy: http://www.ida.gov.sg/Tech-Scene-News/Infrastructure/Wired/Next-Gen-NBN.

MaTepuran YnpasneHus no passutuio anektpocsasn Cunranypa (IDA) “Next Gen NBN, For Enterprises”, ¢ KOTOPbIM MOXHO
03HaKoMWTbCA Mo agpecy: http://www.ida.gov.sg/Tech-Scene-News/Infrastructure/Wired/Next-Gen-NBN/For-Enterprises.

82 Tam xe.

Martepuan Bell, “Gigabit Fibe is coming soon to Toronto”, ¢ KOTOpPbIM MOKHO 03HaKOMMUTLCA Mo agpecy: http://www.bell.ca/
Gigabit-Fibe-Internet#fdemoToggleJs.

MaTtepuan CBCnews, “Bell promises to bring fastest Internet possible to Toronto”, 25 utoHa 2015 roga, ¢ KOTOPbIM MOXHO
03HaKoOMUTbCA No agpecy: http://www.cbc.ca/news/canada/toronto/bell-promises-to-bring-fastest-internet-possible-to-toronto-
1.3127407.


https://dl.dropboxusercontent.com/u/66814130/Cloud%20Computing%20%20in%20Singapore%20Booklet/2015%20edition/Cloud%20Computing%20in%20Singapore%20(2015%20Edition).pdf
https://dl.dropboxusercontent.com/u/66814130/Cloud%20Computing%20%20in%20Singapore%20Booklet/2015%20edition/Cloud%20Computing%20in%20Singapore%20(2015%20Edition).pdf
http://www.ida.gov.sg/Tech-Scene-News/Infrastructure/Wired/Next-Gen-NBN
http://www.ida.gov.sg/Tech-Scene-News/Infrastructure/Wired/Next-Gen-NBN/For-Enterprises
http://www.bell.ca/Gigabit-Fibe-Internet#demoToggleJs
http://www.bell.ca/Gigabit-Fibe-Internet#demoToggleJs
http://www.cbc.ca/news/canada/toronto/bell-promises-to-bring-fastest-internet-possible-to-toronto-1.3127407
http://www.cbc.ca/news/canada/toronto/bell-promises-to-bring-fastest-internet-possible-to-toronto-1.3127407
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- KomnaHua Swisscom, koTopan 8 2014 roay BHeApWAa OKasaHue yCayr MHTepHeTa Ha ckopoctu 1 [euT/c
C NMOMOLLbIO CBOEW CETU Ha OCHOBE BOJIOKOHHOM IMHUM A0 Kuaoro nomelleHus (FTTH), oTmedaeT, yto
TeNeBuAEHNe BbICOKOM YETKOCTU, 06/1auHble YCAYTN U BUAEOKOHDEPEeHUMM NOBYKAQIOT YaCTHbIX L, 1
KOMMaHMW NepexoamnTb Ha CBEPXObICTPYHO LIMPOKOMOAOCHYO CBA3b.5° KoMnaHWa naaHupyeT npeaocTaBaAaTb
CBOW YCNYTM BbICOKOCKOPOCTHOW LLIMPOKOMOOCHOM CBSA3M 2,3 M/IH. IOMOB M NpeanpuaTuiA K kKoHuy 2015
rofa v 5 MmaH. 4omoBs 1 npeanpuatiia Kk 2020 roay;

- KomnaHua Orange France umeeT Lenbto obecneunts K KoHuy 2016 roga 100-npoLEeHTHbIM OXBaT AeBATH
ropofos cetbto FTTH. 3TK AeBATbL rOPOAOB, B YMC/I0 KOTOPLIX BXOAAT JInoH, MoHnenbe, Huyua u Mapuk,
[OO/IKHbI NMPeBpPaTUTLCA B ropoaa, KoTopble KomnaHua Orange HasbiBaeT “Ha 100 NpoUeHTOB BOSIOKOHHbIMM
ropogamm”. 3Ta UHMLMATUBA ABAAETCA 4YacTbto Bosee WMPOKOMACWTAbHOro naaHa KomnaHuu no
Pa3BepTbIBAHMIO BOJIOKOHHbIX ceTeit, KoTopbiMM K 2022 roay A0/MKHbI ObiTb 0xBayeHbl 20 M/IH. 4OMOB
Nno CpaBHEHMo € 12 MIH. NOAKAOYAEMbIX AOMOB MO COCTOAHMIO Ha 2018 roa 1 4 MAH. NOAKAOYAEMbIX
[0MOB MO COCTOAHMIO Ha anpenb 2015 roaa.

XOTA HblHelHWe NPOEKTbI MO BHEAPEHMIO YCYT UHTEPHETA Ha CKOPOCTAX, M3MEePAEMbIX B rMrabutax Ha CekyHay
(MbwT/c), no bonbLuelt YacTM OCHOBAHbI Ha MCMO/1b30BAHNUM BONIOKOHHO-ONTUYECKMX INHWUIA, BaXKHO OTMETUTD, YTO
yaydlleHHble BoamoxkHocTv DOCSIS 3.1 no cpasHeHuto ¢ DOCSIS 3.0, Kak oxkuaaeTcs, obecneyat SKOHOMMUYECKM
3ddeKTUBHbIN cnocob, KOTopbIM MO3BOMUT onepaTtopam KabesbHbiX CETEN OCYLLeCTBUTbL HeobxoaumMyto
MOZEPHMN3ALLMIO CBOMX TMOPUAHbIX BOTOKOHHO-KOAKCHMabHbIX ceTel B KoHue 2015 rofa B Lenax AoCTUNKEHNA
COMOCTaBMMbIX CKOpOCTen nepeaaqn.®

OTK/lOYEeHue MeAHOKaGeI’IbeIX ceteit

C pocTom pa3BepTbiBaHUA CETeM NocaeayoLWwmnx NOKoNEHMI, Ha3npyOLLMXCA Ha NPOTOoKoNe MIHTEpHET, a Takke
BC/IEZICTBME CHUXKEHMA NOTPEOUTEIbCKOrO CNPOCca Ha TPAAMUMOHHbIE YCIYTM FONI0COBOM CBA3M W nepenaymn
[AHHbIX 1 CPAaBHUTE/IbHO BbICOKOW CTOMMOCTM MX TEXHUYECKOrO 0OCYKMBAHMA elle 0AHOM 3aporKaatoLencs
TeHAeHUMel B chepe NPOBOAHON CBA3W ABAAETCA OTK/IIOYEHME MOCTAaBLLMKAMM YCIYT 3/1EKTPOCBA3N CBOUX
MeZiHOKabesbHbIX ceTel. B sHBape 2015 roaa KomnaHus AT&T 06baBMAa 06 OTKAOYEHUN HEKOTOPbIX aKTUBOB
CBOMX MeIHOKabeNbHbIX CETEeN B CBA3M C TEM, YTO OHa NPeANPYHUMAET LUari No nepexosy Ha cetu, 6asupytoLpeca
Ha NpoToKosie MHTepHeT.” XoTa NOCTaBLIMK HE YTOUHWI, Ha KaKMX PbIHKAaX OH OTKAKETCS OT MeAHOKAabebHbIX
aKTMBOB, OH niaHupyeT K 2020 rofy NepeBecTU CBOK CETb Ha MHPPACTPYKTYPY, MONHOCTbIO HasmpytoLlyoca
Ha npotokone NHTepHeT. B 2014 rogy KOMMNaHUA Havana NPOBOAMTL B ABYX MECTax UCMbITaHMA nepexoaa Ha
MHbPacTpyKTypy, Basmpytolyoca Ha NpoTokone VIHTepHeT, ¢ Tem Ytobbl obecneynts GPKC noNoAHUTENBHON
nHbopMaLMen, KOTopyto HeoBXOAMMO NPUHATL BO BHUMaHME B Hadase nepexoaHoro npouecca.®® Onepatops!
B [pYrux cTpaHax, Takue Kak Telenor v Telstra, Tak:e 06bABWAN O CBOMX MaHax NMo3TaNHOrO NpeKkpalleHuns
MNCMONb30BaHMA CBOMX MeAHOKabebHbIX ceTeit.®

BecnpoBogHbIe LUIMPOKONONOCHbIE CETH
HeopHopoaHble ceTn n manble coTbl

Kak oTmevanoch B pasgene 2.1.4, onepatopbl MOryT UCMOb30BaTb Pa3Hble pasmepbl COT A8 YBeMYeHnA
NPOMNYCKHOW CnocobHOCTU 1 obecrneyeHns ONTUMaNbHOTO NMOKPLITUA BECNPOBOAHOW CeTbto. Masble COoTbl
naeanbHO NOAXOAAT ANA MONOC CreKTpa B AuanasoHe 6osee BbICOKMX YacToT, Takux Kak 3,5 T, 1 oTpac/b
nposABAfeT Bce HoNbLIMI MHTEPEC M BCe B HObLLEN Mepe 3aHMMaeTCsA Pa3paboTKOM TEXHONOTMYECKUX peLleH i
B 06/1aCTV ManbIX COT /1A 3TOW MONOChI HAacTOT. BMecTe ¢ TemM Masible COTbl TaKKe CO34atoT Npobaembl, CBA3aHHbIE
C 33lMLLEHHOCTbIO OT MOMEX, YTO TPEDYET OT BCEX 3aMHTEPECOBAHHbIX CTOPOH MPUMEHEHMNSA COOTBETCTBYIOLLIMX
METO0B YMEHbLUIEHMA NMOMEX.

% Matepwman Swisscom, “Network Expansion: over a million homes and businesses already connected to ultra-fast broadband”,
30 utons 2014 roaa, C KOTOPbIM MOXKHO 03HaKOMMTBCA MO agpecy: https://www.swisscom.ch/en/about/medien/press-releases/
2014/07/20140730-Netzausbau-Ultrabreitband.html.

% Matepuan Fibre Systems, “The rise of gigabit broadband in Europe”, 3uma 2015 roga, ¢ KOTOPbIM MOXHO 03HAaKOMUTbCA
no agpecy: http://www.fibre-systems.com/feature/rise-gigabit-broadband-europe.

57 [okymeHT SEC, AT&T Form 8-K, 16 aHBapsa 2015 roaa, C KOTOPbIM MOMKHO 03HaKOMMTLCA Mo agpecy: http://www.sec.gov/Archives/
edgar/data/732717/000073271715000003/january16_8k.htm.

% Matepwman AT&T Public Policy Blog, “Going All-IP in Alabama, Florida”, 28 despans 2014 roaa, c KOTOPbIM MOXKHO 03HAKOMMUTLCA
no agpecy: http://www.attpublicpolicy.com/wireless/going-all-ip-in-alabama-florida/; matepman ®KC, “IP Transition”, c KoTopbim
MOHO 03HaKOMMTbCA Mo agpecy: https://www.fcc.gov/guides/ip-transition.

% Matepwan Telenor, “Telenor Group — Citi European & Emerging Telecoms Conference”, ctp. 8, 2013 rog, ¢ KOTOPbIM MOXKHO
03HaKOMMTbLCA Mo agpecy: http://www.telenor.com/wp-content/uploads/2013/01/Telenor-Citi-TMT-Conference-March-2013.
pdf; matepman “NBN Co delays copper disconnections in 58 areas”, 21 asrycta 2014 roza, ¢ KOTOPbIM MOKHO 03HAaKOMUTBLCA MO
aapecy: http://www.itnews.com.au/News/391254,nbn-co-delays-copper-disconnections-in-58-areas.aspx.



https://www.swisscom.ch/en/about/medien/press-releases/2014/07/20140730-Netzausbau-Ultrabreitband.html
https://www.swisscom.ch/en/about/medien/press-releases/2014/07/20140730-Netzausbau-Ultrabreitband.html
http://www.fibre-systems.com/feature/rise-gigabit-broadband-europe
http://www.sec.gov/Archives/edgar/data/732717/000073271715000003/january16_8k.htm
http://www.sec.gov/Archives/edgar/data/732717/000073271715000003/january16_8k.htm
http://www.attpublicpolicy.com/wireless/going-all-ip-in-alabama-florida/
https://www.fcc.gov/guides/ip-transition
http://www.telenor.com/wp-content/uploads/2013/01/Telenor-Citi-TMT-Conference-March-2013.pdf
http://www.telenor.com/wp-content/uploads/2013/01/Telenor-Citi-TMT-Conference-March-2013.pdf
http://www.itnews.com.au/News/391254,nbn-co-delays-copper-disconnections-in-58-areas.aspx
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Kpome Toro, Mo*KHO 0IHOBPEMEHHO MCMO/b30BaTb PA3/IMYHbIE TEXHONOMMM — Takme Kak IMT-2000, IMT-Advanced
n Wi-Fi, ana Toro 4tobbl 06ecneymnTsb NoAb30BaTENAM Hanbosiee BbICOKOE KauecTBO Nnepeaayn AaHHbIX B CETAX
NoABUNKHOM cBA3M. OnepaTopsbl, NOCTABLLMKM U [AaXKe NPaBUTENbCTBA BbIAENAIOT Pecypchbl Ha pa3paboTky
NPOEKTOB HeoHOPOAHOM ceTu (am HetNet) B Lenax yL0BAeTBOPEHUA NOTPEOHOCTEN B OXBATE U NMPOMYCKHOWM
cnocobHoctu. Hanpumep, 8 CuHranype B HacTosLLee Bpema pa3pabaTbiBaeTca reHepanbHbIli NaaH YnpasaeHus
M0 Pa3BUTMIO 31eKTPOCBA3M CUHranypa, B KOTOPbIN B KAYeCTBE OA4HOTO M3 OCHOBHbIX 3/1EMEHTOB BYAYT BK/IKOUYEHbI
HeoaHopoAHble ceTi. Mo MHeHMo CUHranypa, ceTi NoABMXKHOM B3 1 ceT Wi-Fi, KoTopble B HacTosLLLee BpeMS
paszgeneHbl, LOMKHbI OblTb MHTErpMpOBaHbl Bonee TECHO C Lenblo 06ecneynTs BOSMOXKHOCTb MOAKMOYEHNA
“moboro ycTpoiicTtea B l0bom mecTe v B itoboe Bpema”.’® B cBA3M C 3TUM, B COOTBETCTBUM C KOHLENUMemn
CuHranypa, ceTb HetNet fomKkHa BKAtOYaTb CAefytoLlme TP KOMNOHEHTa:

- I/IHTel'I/'IEKTyaIIbeIﬁ 1 6eclloBHbIM A0CTyn C NCNO/Ib30OBaHMEM Pa3HbIX ceTtem;
- cTabuabHOe KayecTBo ycnyru, I'Ipe,EI,OCTaBﬂFIEMOlZ nocpeacTBOM pPa3sHbIX ceTei; u
- MHHOBaUMOHHOE U ANHaMUYeCKOoe ynpasaieHne pecypcamu.

XOTA 3TO M He ABNAETCA ABHOW MHMLMATMBOM NO coaencTBuio peannsaumm HetNet, Ho 8 2014 roay PenepansHasn
Komumcema no ceasm (OPKC) CLLUA nepecmoTpena ceou Npasuia, peryavpytolpe cosaaHmne cetei noasumHom
CBA3M, BYACTHOCTM B OTHOLLIEHWM COBAOAEHNA HEOBXOANMbIX IKOIOTMYECKMX HOPM M COXPaHEHWA MCTOPUYECKOTO
Hacneama.”t Uenb AaHHOTO npeanucaHua 3ak/ato4vanacb B CHUMEHUW aAMMHUCTPATUMBHbLIX Hapbepos u
noBblWeHnn 3GPEKTUBHOCTU pasmelleHna 06bekToB 6eCNPOBOAHbBIX CETEN. ITU Mepbl ObIIM MPUHATLI B LEAX
YA0BNETBOPEHMA PACTYLLENO CNPOCA Ha Masible COTbl U pacnpeeieHHble aHTEHHbIE CUCTEMbI, A1 TOrO YTOObI
obecneunTb Hosee KauecTBEHHbIN 1 PaCWMPEHHbIA OXBAT MOABUMKHOMN CBA3bLIO.

KomnaHwusa Ericsson npeactasuna obwmii noaxod K obecnevyeHuto BbICOKOrO KayecTBa 0OCAYKMBaHUA
noNb30BaTesei NoABMKHOM CBA3M C MPUMEHEHMEM TPEeX3TanHoro noaxoaa K paspabotke HetNet. Onepatopsl
MOTyT:

- yCOBEPLIEHCTBOBATL CYLLECTBYIOLLME MAKPOCOTbI 3@ CHET UCMONb30BaHUA AOMNONHUTENbHOIO CNeKTPa,
HOBEMLWNX aHTeHH, Ho/lee BbICOKOrO MopsAAKa PasHECEeHWA Ha MPUEMHUKE U/UNu nepeaaTynke
NpPOW3BOAUTENBHOCTH 0OPabOTKM OCHOBHOM MNOMOCHI YAaCTOT B Y3/1aX U MEXKAY Y31amu;

- YNJOTHUTb MaKpOCeTb NOCPeACTBOM Pa3BePTbIBAHNA AOMONHUTEIbHBIX MAKPOCOT Ha TOW e TeppuUTopmu,
Hanpumep nNyTem pasaeneHus TeppUTOPUK, MOKPLITOM TPEMA COTaMM, MEXY LIECTbIO UK bonee coTamu;
a Takxke

- [06aBUTb Masible COTbl — MOABUMKHOM CBA3M UM Wi-Fi — B 0NONHEHWE K MakpocoTam.”?

PaclumpeHue UCNONb30BaHUA HENULLEH3UPYEMOTO CreKTpa

OTpacab nponasasfeT Bce 6ONbWNIA MHTEPEC K MCMONb30BAHMIO HEIMUEH3MPYEMOTO CMeKTpa Ana obecneyeHns
NOMNONHWUTENbHOM NPONYCKHOW cnocobHocTu ceTelt IMT-Advanced. LTE-Advanced B HEANLEH3NPYEMOM CMEKTPE,
B YaCTHOCTM C MafibiIMX COTAMM, MOKET ObITb MCMOAb30BaHa A/1A MOBbLILEHWSA NMPOMYCKHOM cnocobHOCTH
cetelt 4G.”> MOXHO 06beaMHWUTL MCNob3oBaHWe obuero aapa LTE, a TakKe 4acToT B /IMLEH3MPYEMOM M
HeMUEH3MpPYeMOM CreKTpe, 418 TOro YToObl 06ecneunTs NoBbIWEHHY MPOMYCKHY0 CMOCOBHOCTb AaHHbIX
A1 KOHEYHbIX NO/Ib30BaTENEN, HANPUMEP, AA Nepeaaym NOTOKOBOrO My/bTUMEMA U APYFOr0 HACbIWEHHOTO
KOHTeHTa. MHTerpmpoBaHHas ceTb LTE obecrneunsaeT eamHyo MOOUAbHOCTb, ayTeHTUdMKaLmio, 6e3onacHoCcTb
N BO3MOMHOCTM ynpasieHua. ITo obbeanHeHne NULEH3UPYEMOTO U HENULEH3UPYEMOTO CMNEKTPOB AAA
pa3BepTbiBaHWA ceTei LTE TakKe Ha3biBaeTca LTE ¢ ncnonb3oBaHMEM AOCTyNa C MOMOLLbIO HEANLEH3MPYEMbIX
(LTE-U) 1 nnueHsmpyemblx nonoc (LAA) 1 6yaeT BKAOYEHO B roTOBALLMIACA Bbinyck 13 3GPP.7

MuHMCcTepCTBO cBA3M M MHopMaummn (CuHranyp), “Heterogeneous Network”, ¢ KOTOPbIM MOXKHO 03HAKOMMWTLCA MO aApecy:
https://www.mci.gov.sg/portfolios/infocomm-media/initiatives/infrastructure/hetnet.

1 [okymeHT ®eaepansHoit Komucenm no ceasm “Wireless Infrastructure Report and Order” (FCC 14-153) (21 oktabpsa 2014 roaa),
C KOTOPbLIM MOXHO 03HaKOMMUTbCA Mo aapecy: https://www.fcc.gov/document/wireless-infrastructure-report-and-order.
Martepuan Ericsson, “Heterogeneous networks”, ¢ KOTOPbIM MOXHO 03HAaKOMWTLCA Mo aapecy: http://www.ericsson.com/us/
ourportfolio/telecom-operators/heterogeneous-networks.

Matepuan Qualcomm, “Extending benefits of LTE Advanced to unlicensed spectrum”, ¢ KOTOPbIM MOHO O3HaKOMMUTLCA
no agpecy: https://www.qualcomm.com/invention/technologies/Ite/unlicensed.

Cm., Hanpumep, matepunan “Evolution of LTE in Release 13”, (18 despans 2015 roaa), ¢ KOTOPbIM MOXXHO 03HAKOMUTLCA NO aApPecy:
http://www.3gpp.org/news-events/3gpp-news/1628-rel13.
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B ocHoBe paboTbl MO MCMONb30BAHNIO HEAMLEH3NPYEMOTO cnekTpa B 3GPP nexkaT npuopmuTETbI, YCTaHOB/IEHHbIE
B ntoHe 2014 roaa:

- amanasoH (Mu);
- rnobasibHOE peLieHne, KOTOPOe MOKET BbITb MPUMEHEHO B Pa3HbIX PErMoHax; 1
- bYHKUMOHMPOBAHME Ha OCHOBE A0CTYMNa C MOMOLLbIO IMLEH3MPYEMbIX YaCTOT.

3GPP paccumTbiBaeT 3aBepLUNTb PaboTy Haz Bbinyckom 13 B 2016 roay, YTO MOXKET NPUAaTh AONOAHUTENbHbIN
MMMYAbC YCUAUAM MO UCMONb30BAHMNIO HEMLEH3NPYEMOTO CNeKTPa A4/19 NPeaoCTaBAeHUA KOMMEPYECKMX yCayr
NOABUMKHOWM LUMPOKOMONOCHOM CBA3MN.

2.2 MyTtn n cpeacrtea gna sHegpeHma IMT, ncnonbayemblie HazemMHble U CIYTHUKOBbIE
NINHUK CBA3U

3aCNyKMBAKOT BHUMAHMA UCCNe0BaHMA KOHKPETHbIX CUTYaLMiA, MOCBALLEHHbIE BOMPOCY O TOM, KaKMe Mepbl
cneayet nNpeanpUHUMaThL B LUEAX BOCCTAHOBAEHUA YCAYr MNOABWMMKHOM CBA3M MOCAE CTUXMIHbIX BeacTeui
C MCnonb3oBaHMeM GUKCMPOBAHHOM CMYTHUKOBOM CAy:KObl.”> BMecTe ¢ Tem CcYMTaeTcs, YTO HeKoTopble
13 UAen MOXHO NPUMEHATbL B Cy4Yae Co34aHuA ¢ Hyaa (Hanpumep, CBA3M B CENbCKMX palioHax). B cayyae
CTUXUIHBIX BEACTBMIN MOTYT OKa3aTbCA MOBPEKAEHHbIMU MHOMKECTBO HA30BbIX CTAHLIMIA NOABUMKHOWM CBA3M Ha
HonblMX TeppuTopuax. Jaxke ecnm 6a30Bble CTaHLUMM HEe NOBPEXAEHbl, MOBPEXAEHHbIMM MOTYT OKa3aTbCA
Ha3eMHble IMHUK, YTO MPUBOAMT K cbosam B paboTe 6a30BbIX CTaHLMI NOABUMKHOMN CBA3M. [ToABMKHASA CBA3b
PerynspHO 1 LUMPOKO MCMO/b3YETCA BO BCEM MUPE M UrpaeT BaXKHYIO POJ/ib B Hallel NoBCeAHEBHOMN KU3HMN.
Ha aTane AnKkBMAaLMM NOCNEACTBUIA CTUXMIMHBIX 6eACTBUI BOMPOCOM MEPBOCTEMEHHON BaXKHOCTU ABAAETCA
BOCCTaHOBNEHWE HA30BbIX CTaHLMIA NOABMKHON CBA3W A8 obecrneyeHns BO3MOXKHOCTM NosydYeHmsa ntoboi
MHPOPMaLMM 0 6E30MAaCHOCTM L, MPONaBLLIMX 6€3 BECTU, BOCCTAHOBAEHUS U PEKOHCTPYKLIMW MOBPENKAEHHbIX
AW paspyLUeHHbIX A0POr, OOLIECTBEHHbIX 34aHW, COOPYKEeHUI 1 T. 4. B aTux caydasx 6a3osble CTaHLUMM
NMOABUMKHOW CBA3M C TPAH3UTHBLIMM COEAMHEHUAMM Yepes CNYTHUK NPeACcTaBaAoTca Hanbonee NoaAxXoAALLMM U
eMHCTBEHHbIM CPeACTBOM HbICTPOro HanaKMBaHMA 1 NPeaoCTaBAeHNUA YCAYT NOABUMKHOM CBA3M, B 4aCTHOCTK
HenocpeCTBEHHO Noc/e CTUXMIMHOro beacTeums.

HekoTopble npumepbl KOHGUTYpaLUM CETU MOABWUKHON CBA3M C UCMOb30BAHMEM HAa3EMHOW U CMYTHWKOBOM
JNIMHUK CBA3W NPeACTaB/eHbl B HACTOALLEM BKAaZe, a TakKe B b1ubivoTeke No UccnefoBaHUAM KOHKPETHbIX
CUTyauuit. B HEKOTOpPbIX CTpaHax ypOBEHb MPOHWKHOBEHMA MHTEPHEeTa MO PAAY MPUYMH OCTAETCA OYEHb
HW3KMM, YTO CAEPIKMBAET Pa3BUTME MHTEPHETA B CTPaHe, Aaxe eCcan onepaTopbl 06/1a4atoT TEXHONOMMYECKMM
noTeHUManom ana yaoBaeTBopeHua TpebosaHWi noTpebuteneit n cnocobHbl cnenoBaTb r106anbHbIM
TEHAEHUMAM B 061aCTV NPUMEHEHMA MHHOBAUMOHHbIX pelleHnit Ha ocHose MKT. MpuMUnHbI TaKOro HM3KOTo
YPOBHA NMPOHWKHOBEHMA BK/IIOYAOT OFPaHUYEHHbIV 40X04, LOMOX03AUCTB, U3-33 YEro OHW He B COCTOAHUU
no3BONUTb cebe pacxoapl, CBA3aHHbIE C ONATON NOAKNIOYEHMA U NONb30BAHUA MHTEPHETOM, HELOCTATOUHYIO
0CBEAOMIEHHOCTb O TEXHONOMMAX U OTCYTCTBME rapaHTUit KauecTsa LWMPOKOMNOIOCHOM CBA3N.

Lpyrium nonoskuTenbHbiM Npumepom peanmsaumm IMT ¢ ncnonb3oBaHMEM Ha3eMHbIX W CMYTHUKOBBIX TNHUIA
CBA3M MONKET CNYXKWUTb UCCAeL0BaHNE KOHKPETHOM cuTyaluu, nocsslleHHoe Maplwannosbim OcTposam. B
[aHHOM cnyyae ocTpoB MeayKUT — 0TAaNeHHbI 0CTPoB — Hbia cBA3aH co cTonuuelt Mapwannosbix OcTpOBOB —
ropoaom MaaKypo — C MOMOLLbIO CMYTHUKOBOW MHUM DAMA ¢ ncnonb3oBaHMem aHTeHHbl VSAT Ha cTopoHe
octpoBa MezgxuT. Ha octpoBe MeaxuT 6bian ycTaHOBNEHbl pemMTob6a30Bble CTaHLMW, YTO NO3BOAAET
OCYLLECTBNATb F0/10COBbIe BbI30Bbl GSM ¢ MOMOLLbIO 0BbIYHbIX MOOMAbHbLIX TepMMUHaAN0B GSM, a Takke
noay4atb AOCTYN K MHTePHeTY. Mcnonb3oBaHne ¢emToba3oBoli CTaHLMM 0COOEHHO XOPOLWO NOAXOAUT ANA
obecneyveHna 3NEKTPOCBA3N B Masbix MacliTabax Ha TakMx HeboNbLWMX OCTPOBaAX, Kak MeaKuT. PemTocoTbl He
conpsAxeHbl ¢ 6obWMMM pacxogamm 1 NOTPebAAT 04eHb Mano SHEPTUM, OAHAKO NPU STOM A/1A HUX XapaKTepHbI
orpaHMYeHHoe YMCA0 OAHOBPEMEHHbIX BbI3OBOB M HEDO/LLLION pasmep GemToCoTbI.

7 [NlokymeHT SG1RGQ/94, “Mpumep 6a30BbIX CTAHLMIA NMOABUKHOW CBA3MN CO CMYTHUKOBBIMM NMPOMEXKYTOUHBIMU AMHUAMMK” 1
[orymeHT 1/187, kopnopauusa KDDI (AnoHus).
76 [lokymeHT 1/403, “TexHON0rMsa WMPOKOMNOAOCHOro focTyna — Magarackap”, Pecnybavka Magarackap.
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Bo BKamax, NpeacTaBiaemblx McciegoBaTesibCknum Kommcemam MC3-D”7, mHOro pas 6bl10 NoKasaHo, YTo
coBmellleHne CNYyTHUKOBOM CBA3W C UCMoAb3oBaHMeM VSAT 1 ¢emToba3oBoi CTaHUUKU SABASETCA OAHMM U3
BeCcbMa 3bdeKTUBHbIX CNocob0B obecrneveHns 3N1eKTPOCBA3N B CebCKUX paitoHax.”®

PucyHoK 3: KoHdurypauma ceTv ¢ ucnonb3osaHuem GemTocoT C TPaH3UTHbIMU COEANHEHUAMM Yepes CYTHUK

TpaHauTHoe coenHeHHe
yepes CnyTHUK 1

@& OwkewdoBanwom | T T TTTTTTTTT
CIYTHUK
demtocota |CMYTHUKOBBIV 1
MoaeM > |
2 ' '
\\ i H HazemHas
/y K —_— 1 nUHKA
. 1
! 3ewmHan -
AHTeHHa 1 CTaHumns
1
! H
T
1
i

QOctpos Memxut

2.3 Cuctembl IMT-Advanced

IMT-Advanced

Mocne Accambnen pagmocsssn (AP-12),7° coctossweiicsa B Merese 16—20 ansapa 2012 roga, 6611 4OCTUTHYT
KOHCEHCYC OTHOCUTENBHO PaclIMPeHNs ceMelCcTBa paanonHTepdeincos IMT nyTem co3aaHma HOBOro CTaHAapTa
IMT-Advanced. Pekomerpgauma MC3-R M.2012,% kacatowascs IMT, 6bina yTeepskaeHa scemu focygapcrsamm-
YneHamu.

CucTemMbl NepcnekTMBHOM MexayHapoaHow noasuKkHon anekTpoceasm (IMT-Advanced) npeactasnstoT cobom
CMCTEMbI MOABUMKHOM CBA3M, KOTOPbIE BKIKOYAIOT HOBble BO3MOXHOCTH IMT, npeBbiliatoLine BO3MOXKHOCTH
IMT-2000. Cuctembl IMT-Advanced obecneuynBatoT AOCTYN K WMPOKOMY AMana3oHy YyCayr 3/1eKTPOCBA3N,
NoALEPKMBAA MPUNONKEHUA OT HM3KOW [0 BbICOKOM MOABUMKHOCTM, @ TaKXKe LUMPOKMI CNeKTP CKopocTel
nepefayn AaHHbIX B COOTBETCTBUM C TpebOBaHUAMM NoNb30BaTeNeln U cayKO B ycnoBMAX HOMbLIOrO Yncna
nonv3osaTtenen. Cuctemsl IMT-Advanced Takxke NoaAepPKMBAIOT MyNbTUMEANNHbBIE MPUNONKEHWUA BbICOKOTO
KauyecTBa B WMPOKOM JiManasoHe ycayr u nnatdopm, obecneynpan s3HaumUTeNbHOE yayUleHne GYHKLMOHANbHbIX
XapaKTePUCTMK 1 KayecTsa 0b6CayKMBaHWA. 5

Cuctemsl IMT-Advanced ob6aagatoT crefyowmymmy OCHOBHbBIMM XapaKTEPUCTUKAMM, KOTOPbIE MO3BOAAIOT
Y0BNETBOPATH MEHAOLLMECA NOTPEBHOCTM NOIb30BaTENEN M HEMPEPbIBHO COBEPLLIEHCTBYHOTCA B COOTBETCTBUM
C TEHAEHUMAMM B 06NACTM UCMOL30BAHNA Y TEXHONOTUUYECKUMM LOCTUNKEHUAMM:

BbICOKaA CTeneHb YHUOMKALMM BbINONHAEMbIX GYHKLUMI B rn1obanbHOM maclutabe npu coxpaHeHuu
TMBKOCTM B NOAAEPKKE LUMPOKOTO CMEKTPA YCAYT M MPUIOKEHN SKOHOMMUYECKM 3DGEKTUBHBIM CNOCOOOM;

COBMECTMMOCTb YCAYT B pamkax IMT u ¢ ceTamm GUKCUPOBAHHOM CBSA3MK;
BO3MOXXHOCTb B3aMMOAEMNCTBUA C APYTMMU CUCTEMAMU PaANOAOCTYNA;
YCNYrU NOABUMKHOMN CBA3M BbICOKOrO KayecTsa;

NPUroaHOCTb O60pyLI,OBaHl/1H nonb3osBatena ANAa NCNosib30BaHMA NO BCeEMY MUPY,

77 [JOKyMEHTbI, OTHOCAWMECA K UcCneaoBaTenbckomy neprody 2006—2010 rogos: RGQ10-2/2/94, 2/177, 2/232.

78 [lononHuTenbHas nHdopmaumsa 06 3TOM UCCNe0BaHUM KOHKPETHOM CUTYaLmMm COAePKUTCA B BUBIMOTEKE NO 1CCaea0BaHMAM
KOHKPETHbIX CUTYaLLMIA.

79 Beb-cTpaHuMua, nocsaueHHas cuctemam IMT-Advanced: http://itu.int/go/QJ9R, a Takxke “OT4eT 0 BHeApeHUW noasastoLecs
MHGPaACTPYKTYpbl 3n1eKTpocBa3n/VKT ans pa3suBatoWMXCA CTPaH: TEXHUYECKME, SKOHOMUYECKME U NONUTUYECKME acneKTbl”,
[OoKyMeHT SG1RGQ/229, “OB6HOBNEHHbIN OTYET O BHELPEHWU MNoABAAtOWENCcA MHOPACTPYKTYpbl anekTpocsasu/VKT ans
Pa3BMBAIOLLMXCA CTPAH: TEXHUYECKME, SKOHOMMYECKME W NONUTUYECKMe acneKTbl”, mapT 2016 roaa, C nonpasKamm, BHECEHHbIMM
B AHBape 2017 roaa.

8 MC3-R M.2012 “MoapobHble cneumduKaumm HasemMHbIX paamMonHTepdencos nepcnekTMBHoOM MexayHapoaHON NOABUKHOM
anekTpocsAsu (IMT-Advanced)”, 2015 roa,

8 lokymeHT 1/203(Rev.1), Alcatel-Lucent International (®PpaHums).
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- yao6Hble ANA N0Nb30BaTENA NPUNOKEHUSA, YCYTU U 06opyAOBaHWE;
- BO3MOXHOCTb OCYLLECTB/IEHWA POYMMHIA MO BCEMY MUPY; a TaKXkKe

- NOBbILLEHHbIE MUKOBbIE YPOBHM CKOPOCTU Nepedaqn AaHHbIX A9 NOAAEPHKKM YCOBEPLEHCTBOBAHHbIX
YCAYT U NPUIOXKEHWI (B KayecTse Lenei nccaenosaHuns boiim onpeaeneHsl ckopocti 8 100 Méut/c ans
NPUMEHEH WA C BbICOKOW NOABMMHOCTbIO U 1 TOUT/C ANA NPUMEHEHMIA C HU3KOM NOABUIKHOCTbIO). 8

dyHKUMOHaNbHAn ceTesasn apxuTekTypa ana IMT-Advanced ocHoBaHa Ha caeayroWmx 0BLWMX NPUHUMNAax®,

— CeTb Ha ocHOBe TexHonormn IP

CeTun A0OCTyNa, KOTOPble 0becneynBatoT WMPOKMIA HABOP MeXaHM3MOB A0CTyMNa C MCMOb30BaHMEM PA3NYHbBIX
NPOBOAHbIX U HECNPOBOAHBIX TEXHONOTUIM, OTPaHUYMBAIOT XaPaAKTEPUCTUKU AUHUM BTOPOrO YPOBHA U
obecneynBatoT coeMHEHNA Ha ocHOoBe |P ¢ 6a30BbiMM CeTAMM. ba3oBble CETU U CBA3AHHbIE C HUMM CEPBEPDI
NPUAOKEHM OCHOBaHbI Ha TexHoormm |P.

- MoZaynbHaA KOHCTPYKLMA C MCNONb30BAHNEM PACLIMPAEMbIX KOMNOHEHTOB

e Camu NOACKCTEMbI, TaKMe KaK CeTU 0CTyna, MarncTpasibHble CETU 1 CEPBEPbI MPUIOKEHWN, @ TaKKe
CMCTEMbI, MOCTPOEHHbIE Ha MX OCHOBE, NOCTPOEHbI MO MEePAPXMUECKOMY NPUHLMNY.

e JIOCTYNHOCTb KaA0W NOACUCTEMbI B OTAE/bHOCTA KOHTPOAUPYETCA B COOTBETCTBUM C MNOMUTUKOM
Ka)4oro onepatopa.

- OTKpbITble MHTEPdENCbl MexXAy PasNyHbIMU CUCTEMAMM

B3anmoaencTemio Kak ¢ 0AHOPOAHBIMM, TaK M C HEOAHOPOAHbIMM CETAMM CMOCODCTBYIOT OTKPbLITbIE MHTEPdENChI
Ha Pa3/IMYHbIX YPOBHAX NOACUCTEM.

ApxuTekTypa cuctembl IMT-Advanced AonKHa NOALEPKMBATb HECKONBKO CeTel A0CTyNa, KOHBEPTeHTHbIe YCayru
B KOHBEPreHTHOW CeTU, NOBbILLEHHYI0 H@30MacHOCTb M 3aLLMUTY, @ TaKXKe 0OLLYy AOCTYNMHOCTb YC/Iyr HAa OCHOBE
CTPYKTYPbI YCAYT M GYHKLMIA CETU ANA CeTeBbIX acneKTos, onpeaeneHHon B [MC3-T Q.1703]. ApxuTektypa IMT-
Advanced ocHoBaHa Ha 0bLWMX NpUHUMNax, onpeaeneHHbix B [MC3-T Y.2011].

2.3.1 LTE-Advanced

LTE-Advanced obo3HayaeT ycoBepLlleHCTBOBaHHYO Bepcuto LTE, BKAOYEHHY0 B Bbinyck 10 cneundukaumin
3GPP v nocneaytowme Boinycku. LTE-Advanced obecneunsaeT 60/ee BbICOKME CKOPOCTM Nepesayn AaHHbIX B
LieNsx COOTBETCTBUA TpeboBaHMAM, ycTaHoBAeHHbIM MC3 B oTHoLeHnn IMT-Advanced, n cnocobcTeyeT 6onee
BbICOKOMY KayecTBYy 06Cay»KMBaHWA NONb30BaTENEN.

Bbinyck 10 npeaycmaTpuBaeT cieaytoLime NMKOBble CKOPOCTU (GpaKTUUeCKan CKOPOCTb 3aBUCHT OT Pa3BEPHYTHIX
KOMMOHEHTOB):

- NMKOBas CKOPOCTb Nepeaayun AaHHbIX AA IMHUK BHWU3 — 3 TOUT/C, Ana uHUK BBEpX — 1,5 OUT/C;

- NMKOBas CrnekTpanbHan aGpdEKTUBHOCTb AN NUHWMK BHM3 — 30 6uT/c/Tu, Ang MHUK BBEPX — 16,8 6uT/Cc/
.

3TN NMKOBbIE CKOPOCTU MOAAEPHKMBAIOTCA HOBOM KaTeropmel nosb3osaTesbckoro obopyaosaHus (UE) —
KaTeropwuen 8; aApyrme Hosble KaTeropum UE — 6 1 7 — noaaep:KmMBatoT NOAMHOXKECTBA YCOBEPLIEHCTBOBAHMM
(noapobHee cm. B lononHeHnn 1 k JokymeHTty 1/203(Rev.1)). Ha pucyHKe 4 nokasaHo yBeanyeHue NMKoBsoi
ckopocTu, obecneuymsaemoe LTE-Advanced, no cpaBHeHUIO ¢ NpeablayWwmnmm cuctemamm 3GPP.

8 CKOpOCTW nepesayn AaHHblx B3ATbl M3 PekomeHaaumm MCI-R M.1645: “OcHoBbl 1 06uime 3a8a4un Byayuiero passuTms cuctem

IMT-2020 v cuctem nocne IMT-2020".
MC3-T Q.1704 “PyHKuMOHanbHasA ceTeBas apxuTekTypa ana IMT-Advanced” (2008).
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PucyHoK 4: YBenuyeHve NMKoBOM ckopocTu, obecneunsaemoe LTE-Advanced, no cpaBHeHUIO € NpeablayLLmMmu
cuctemamm 3GPP

DL 326 |t-|h|:e1l DL 3 Gbps
uL86,4 Mbpi UL 1.5 Gbps

(|
DL 42 Mbps |
100 - 14 Mbpe UL 11 Mbps :
10 DL 473,6 kbps 5,8 Mbps I
UL 355,2 kbps .
1 DL 171,2 kbps 384 Kbips :
1 UL 128,4 kbps [
|
0,1 4 14.4kbps
0,01 -

i
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2 IMT-2000 (IMT-Advanced
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I
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1

1997 1998 1999 2000 2003 2005 2007 2008/ 2009

UcTouHuK: JokymeHT 1/203(Rev.1), Alcatel-Lucent International (®paHuums).

OCHOBHbIMKW 0cobeHHOoCTAMM ceTel paamoaocTyna (RAN), npeactaBneHHbiMM B Bbinycke 10 LTE-Advanced,
ABNAKOTCA CAeaytolme:

obbeamHeHne Hecyuimx (CA);

- YCOBEPLIEHCTBOBAHHbIN MHOrOKaHa bHbIM BXOA/MHOTOKaHanbHbIA Bbixos (MIMQ) ans nepeaayn ¢
MCMNO/b30BAHNEM HECKOIbKMX aHTEHH;

- HEOZHOPOAHbIE CETU M KOOPAMHALMSA NOoMeX mexay coTamu (elCIC);
- YCOBEPLIEHCTBOBAHHAA SKOHOMMA IHEPTUN B CETU U PETPAHCAALMSA;
- YCOBEPLUEHCTBOBaHHbIE CaMoopraHu3ytolmecs ceti (SON).

B Bbinycke 11 LTE-Advanced BBeAeHb! AanbHENLNE YCOBEPLLIEHCTBOBAHMA, B TOM YMC/E:

- bYyHKUMOHMPOBAHNE KOOPAMHUMPOBAHHONO MHOFOMYHKTOBOTO pexuma pabotsl (CoMP),
YCOBEPLIEHCTBOBAHHbIE KaHa/bl YNPaBAEHWA Ha IMHWUU BH3;

- YCOBEPLIEHCTBOBAHHOE 0ObeAMHEHNE HECYLLNX;
- YCOBEPLIEHCTBOBaHMA B 06/1aCTV NOAABAEHMA NMOMEX.

[na Bbinycka 2 IMT-Advanced 6611 01006peH Bbinyck 12 LTE-Advanced, KOTopblit xapaKkTepusyeTca CaeayoLmMmm
yCOBEPLIEHCTBOBAHUAMM:

- obLiecTseHHas 6e30MacHOCTb (rpynnosasn CBA3b/B3aMMOAENCTBME MEXKAY YCTPOUCTBAMM);
- MeXMallMHHOe B3anmodencTame (HM3Kaa CTOMMOCTb);

- Ma/ible COTbl (BOMHasA CBA3b/CaMOOpraHm3ytoLLMecs cetu);

- B3aumogmenctamne ceteit LTE/Wi-Fi;

- MyAbTVMeAMiMHOE BelaHne n MHoroaapecHas nepegada (MBMS).

Oenictene cneundumKkaumii Bbinycka 10 661710 GyHKLMOHAABHO NprocTaHoBaeHo B MapTe 2011 roaa, Bbinycka 11
— B Aekabpe 2012 roaa, a Bbinycka 12 — B ceHTAbpe 2014 roaa.

MpenmyLLeCTBa OCHOBHbIX XapakTepucTuK LTE-Advanced oTparkeHbl B Tabnuue 3.
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Tabnvua 3: OcHOBHble XapaKkTepucTukn LTE-Advanced

Metop Mpeumyuiecrsa

Ob6beanHeHne HecyLLnx

Ob6beanHeHMe CreKkTpa B Lensax
NOALEPKKM Bosiee WMPOKOW NoaoChI
nponycKaHms

lMoBblWeHWe NMKOBOM CKOPOCTH
nepesayn AaHHbIX 1 TMOKOCTb
B MCMO/b30BaHMK CNEKTPa,
yBe/IMYeHne NponycKHOM
CnocobHoCTM

Mepenosble meToabl Mimo

PaclumnpeHme o 8-ypoBHeBOM
nepesayn Ha NMHWUK BHK3

BBeaeHWe 0AHOMNONb30BaTENbCKOM
cxembl MIMO 0 4-ypoBHeBOM
nepesayn Ha NMHUK BBEPX

TMoBblWeHWe NMKOBOM CKOPOCTH
nepesayn AaHHbIX, yBeNnYeHme
€MKOCTM 1 NMPOMNYCKHOM
CNOCOBHOCTH A7 NOb30BaTeNA
Ha Kpato coTbl

pexkum pabotsbl (CoMP)

KoopAMHMPOBAHHbIM MHOTOMYHKTOBbI

KoopauHMpoBaHHas MHoroagpecHas
nepezada Ha IMHUM BHU3 U Ha JIMHWM
BBEPX

YBenuyeHue npomnyckHoM
CNOCOBHOCTH ANA NONb30BaTENA
Ha Kpato COTbI M 30HbI OXBATa,
rMOKOCTb Pa3BepTbIBaAHMA

HeofHOpOAHbIE CETU M KOOPAMHALMA
nomex mexay cotamu (elCIC)

KoopauHauma nomex
[N7 HANOXKEHHOT0 Pa3BepTbIBAHMA
COT C Pa3NNYHOM MOLLHOCTbIO TX

MoBblLLEHWE NMKOBOM CKOpoCTH
nepegayn AaHHbIX, H6onee BbICOKasA
OLEeHKa No/s1b30BaTe/IeM KaydecCTBa
ycnyrn, TMOKOCTb B MCMOIb30BaAHUM
CneKTpa

YCoBEpPLEHCTBOBAHHbIE
camoopraHumsytoLimecs cet (SON)

ABTOMATU3aLMA, KOHOUrYpaLMA,
ONTUMM3aLIMA BECNPOBOAHbIX CETel B
Lenax aganTauum K M3MeHaAoLWMmes
YCNOBMUAM PaMOCBA3M

bonee Bbicokana
NpPOM3BOANTENBHOCTb CETH,
HM3KasA CTOMMOCTb, TMBKOCTb
pasBepTbIBAHMSA

PeTpaHcnauna

CosfaHue oTAeNbHbIX COT B
CNyyanx, Koraa NnpoBoaHoe
TPaH3UTHOE coeiMHeHWe ABNAETCA
[lOPOTOCTOALMM UM HELOCTYMHbLIM

PaclumnpeHme oxsaTa 1 NoBblleHue
rMOKOCTM 30HbI 0BCNYKMBAHMSA,
3KOHOMMYECKM 3bdeKTnBHOE
pas3BepTbiBaHMe

McTounumk: JlokymeHT 1/203(Rev.1), Alcatel-Lucent International (®paHums).

O6beauHeHUe HecyLmnx

Cuctema LTE-Advanced npussaHa noaAep:K1BaTh NMUKOBbIE CKOPOCTK Nepedadn AaHHbiX 1 T6UT/c Ha AnHUK
BHM3 1 500 M6UT/C Ha IMHMM BBEPX B LIENAX yO40BNETBOPeHMA TpeboBaHMiA, Nnpeabasnsembix K IMT-Advanced.
TpebyeTca lWMprHa Noaockl nponyckaHua Ao 100 MIL; Tem He MeHee MOCKO/IbKY MaKCUMa bHbIN pasmep HecyLLInX
cocTtasnset 20 Ml Heob6x0AMMO 06beAMHATE HECKO/IbKO HECYLLIMX A8 AOCTUKEHMA MMKOBOW CKOpoCTu. B LTE-
Advanced npumeHsaeTca ob6beanHeHMEe HECKOBbKMX KOMNOHEHTHbIX HecyLmx (CC) ansa obecneveHuna nepesaym
[aHHbIX C BbICOKOM MPOMYCKHOM CNOCOBHOCTbIO.

ST KOMMOHEHTHbIE HecyLMe MOTyT BbiTb Kak CMEXHbIMU, TaK U HECMEXKHbBIMM, KaK NMOKa3aHO Ha pucyHke 5.
KoHdurypauma n pa3sepTbiBaHNe 06beAVHEHNA HECYLLMX Ha IMHWW BHU3 U Ha IMHUM BBEPX MOTYT OCYLLLECTBNATHCA
He3aBMCUMO ApYyr OT Apyra.
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PucyHok 5: O6begmHeHMe MHOXKeCTBa KOMMOHEHTHbIX Hecylwmx B LTE-Advanced

ARSI RRARRAY IRRRARRR |
! | ] | 1
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LLinprHa nonockl nponyckaHuA cuctembl makcumym 100 MMy (5 CC)

=
WUctouHuk: LlokymeHT 1/203(Rev.1), Alcatel-Lucent International (®paHuus).
Mepeposble metoabl MIMO

Bbinyckn 8 1 9 3GPP noaaepKmnBatoT MakCMMYM YeTbipe YPOBHA MPOCTPAHCTBEHHOTO MY/bTUMIEKCMPOBAHMA
N OAMH ypoBeHb GOpMMpPOBaHMeE Nyya. BbiNyck 9 AONONHUTENBHO NOAAEPHKMBAET ABa YPOBHA GOPMMPOBAHMA
Nlyya, KoTopoe obbeauHAeT ABYXyPOBHEBOE MPOCTPAHCTBEHHOE MY/bTUMIEKCUMPOBAHME U BO3MOMNKHOCTMU
bopmmpoBaHmsa ny4a. B sbinycke 10 LTE-Advanced BBoAMTCA NoaAepKKa 0 BOCbMM YPOBHEN NPOCTPaHCTBEHHOMO
MY/IbTUMIEKCUPOBAHUA Ha OCHOBE GOPMMPOBAHUSA /lyda B OAHOMOIb30BATE/bCKOM CXEME.

Ha pucyHKe 6 MOKasaHO MaKCMManbHOEe MPOCTPAHCTBEHHOE YM/NOTHEHWE ANA OAHOro Mo/Ab30BaTens,
nopaepxmneaemoe B LTE-Advanced, no cpaBHEHMIO C BbiMycKom 8.

PyicyHOK 6: MaKcumanbHOe NpOCTPaHCTBEHHOE YNIOTHEHUE 15 OAHOTO N0/1b30BaTeNA, MOALEPKUBAEMOE B
LTE-Advanced, no cpaBHEHMIO C BbIMyCKOM 8

Boinyck 8 LTE LTE-Advanced

Makcumym 8 ypoBHei
Makcumym 4 yposHa

Makcumym 1 ypoBeHb Makcumym 4 ypoBHA i
—

UcTouHuk: JokymeHT 1/203(Rev.1), Alcatel-Lucent International (®paHuums).
HeOAHOpOAHbIe CeTU N ycoBepweHCTBOBaHHaA KOOpAUHAUUA NOMEX MmeXay COTaMU

Mpwu pa3BepTbiBAHUN HEOAHOPOAHbIX CeTel Hanuume pacliMpeHHbIX METPOCOT B 30HE MOKPbITUA MAKPOCOTbI
nNpMBOAMT K YpeamepHoi nomexosoi obcTaHoske. B Bbinycke 10 LTE-Advanced BBOAWTCA KOOpAMHALMA
nomex mexkay cotamu (ICIC) Bo BpemeHHOIM 061acTu, M3BECTHanA Takske Kak “ycuneHHas” ICIC (elCIC), 8 uenax
YMEeHbLUeHWA NOMEX Ha KaHasax ynpaBaeHWA Ha AMHUKW BHM3. Manble MeTPOCOTbI ABNAKOTCA eAMHCTBEHHbIM
BaXKHEWWMM MEeTOLOM, C MOMOLLLbIO KOTOPOrO MOMKHO YBEMUYMTb MPOMYCKHYIO CNOCOBHOCTL CeTu, ¢ Tem
4TOObI CNPABUTHCA CO CTPEMUTE/bHBIM POCTOM TpaduKa AaHHbIX — Yem 60o/blle MEeTPOCOT Pa3BepTbIBAETCH,
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Tem Bosblie NponyckHaa cnocobHOCTb, M TakKMM 06pPa3om OHU MOryT obecneunsaTb Ha NOPAZOK BONbLWUIA
POCT NMPOMYCKHOW CNOCOBHOCTH, YeM, HaNpUMep, METOAbI, OCHOBAHHbIE Ha UCMO/b30BAHUM MHOTMUX aHTEHH.
Kpome TOro, MmeTpocoTsl Mory obecneyunTsb AOMNONHUTENBHYIO NMPOMYCKHYO CNOCOBHOCTL aXKe B OTCYTCTBUE
[OMNONHUTENBHBIX HECYLLMX, KOTAa NPUMeHeHne 06beAMHEHNA HECYLLMX HEBO3MOKHO.

PucyHOK 7: MakpoCoTbl U1 METPOCOTbI

VietpocoTta

Makpocora

SHeproapPpeKTMBHOCTbL
JHeproc6eperaowme GyHKLMM annapaTHbIX CPeAcTs

Yeunua oTpacan cocpeaoTodeHbl Ha NoBbIWEHUN 3GGEKTUBHOCTU YCUAUTENS MOLWHOCTM (YM), B YacTHOCTH
Begetca paboTta Haf apxMTeKTypoi YM, TEXHONOTMAMK YCTPOWCTBA, a TaKKe aAropuTMamu AnvHeapmsaumm u
aNropUTMamMm yMeHbLIEHWSA OTHOLLEHWA MMKOBOM MOLLHOCTH K cpeaHeit molHocTu (PAPR).

TUNUYHbBIA NPUMEP HEeAABHMX Y/y4lWEeHW NpeaCTaBNeH Ha PUCYHKe 8.

PucyHok 8: MosbiweHne 3dHEeKTUBHOCTU yeuaUTens motHoctu (YM)

MHoOroKaHanbHbIi ycunutenb
Dorept/
oTcnexusBaHue orubatowei

€ UCNONb30BaHUEM
HeNMHEWHbBIX KOMMOHEHT)

60% +

50-55%

HenpepsiBHOe COBEPLIEHCTBOBAHWE aNTOPUTMOB IMHEPAU3aLMKA U UCNIONB3OBAHUE YYULIEHHbBIX TEXHONOTH
PaAMOYaCTOTHbIX YCTPOMUCTB

WUcTtounuK: JokymeHT 1/203(Rev.1), Alcatel-Lucent International (®paHums).

JHeprocbeperatowmne GpyHKLMUMN NporpammHoro obecneyeHus

[Ona obecneyeHns aHeprocbeperkeHma TakKe NCnosb3yTca NPOrpaMMHble CPeaCTBa.

ALanTauma KOPPeKTUPYIOLWLEro HanpaXeHua NutaHua YM B Lenax peryimpoBaHUA HanpaKeHuUA NuTaHuAa
M ynpasaeHMAa MOLWHOCTbIO nepenadn YM B 3aBMCMMOCTU OT MHTEHCMBHOCTMU Tpad)lea obecneynsaer

10-15 npoueHTOB SKOHOMUM SEKTPOIHEPTUN.

[unHammuecKkoe BrNoYeHVe/BbikNoYeHe YM — B OTCYTCTBME AaHHbIX/CUTHaN0B a1a nepenadm YM Bblknto4aerca.
B cenbCckoi MecTHOCTM TakMM 06pa30M IKOHOMMUTCA, KaK NPaBua0, OKOIO 7 MPOLIEHTOB SHEPTUM.
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OTK/IK0UYEHWE COTbl — NPUY Pa3BEPTLIBAHMM METPOCOT B LIEAX YBENYEHWSA MPOMYCKHOM CNOCOBHOCTH MOKET BbITb
npeaycMOTPEHO OTK/IOUYEHVE aBTOHOMHOM COTbI B LLENIAX YMEHbLUEHWA NOTpebeHMa SHeprumn nyTem nepesosa
COTbl B COCTOAHME MOKOSA B TOM C/ly4ae, ec/in ee NponyckHas cnocobHocTb 6onblie He TpebyeTcs.

KoopAMHMPOBaHHbI MHOFOMYHKTOBbIW peXXum paboTbl

OAHOM 13 BaKHbIX HOBbIX GYHKLLMI, MOABMBLLMXCA B BbiMycke 11, ABAAETCA KOOPANHMPOBAHHbINA MHOTOMYHKTOBbI
pexknm paboTbl (COMP), KOTOPbIV NPUMEHAETCA KaK Ha IMHUKU BHU3, TaK WM Ha IMHUX BBEPX. ITOT METOA,
npeaycMaTpuBaeT KOOPAMHALMIO Nepeaaydn U3 HEeCKObKMX COT MM MYHKTOB nepeaayn (CM. PUCYHOK 9) i
npuem nepefayn ot ogHoro UE B HECKOMIbKMX NMYHKTax NpuMema. ITOT MeTO/, Hanpas/ieH B NepByto ovepeb Ha
y/ydLIeHMe NPOMyCKHOM CNOCOBHOCTM Ha Kpato COTbI.

PucyHok 9: KoopANHUPOBAHHbIM MHOTOMYHKTOBbIN pexxum paboTbl (CoMP)

O6mMeH gaHHbLIMU

UcTouHuK: JokymeHT 1/203(Rev.1), Alcatel-Lucent International (®paHuus).
PetpaHcnauma

B Bbinycke 10 6b1a1 BBEAEHbI peTpaHCaaLMoHHbIe y3/bl (RN), obecneynBatoLLpe BO3MOXHOCTb NepeaapecaLim
TpaduKa/CMrHanoB. PeTpaHCNALMOHHbIE Y3/bl CIOCODCTBYIOT Y/YULIEHWIO NMOKPLITUA MPU BbICOKMX CKOPOCTAX
nepenayv AaHHbIX U/WAK PacLUMPSAIOT 30HY NOKPbLITUA 3a Npeaensl paamyca AeNCTBUA COT.

B Bbinycke 11 BBeAeHa NoAAep*Ka HE TONbKO GUKCMPOBAHHbIX PETPAHCAALMOHHbBIX Y3108, HO U MOABUMKHbIX
PeTPaHCAALMOHHBIX Y3108 (TO ecTb B noesae).

PucyHok 10: PeTpaHcaaumoHHble y3nbl (RN)

Yzen eNB-goHop 4

\\-_‘

UcTouHuK: JokymeHT 1/203(Rev.1), Alcatel-Lucent International (®paHuus).

2.3.2  WirelessMAN-Advanced

Cneumndukauma paamonHtepoerica WirelessMAN-Advanced paspabotaHa IEEE. MonHomacluiTabHasa cuctema,
OCHOBaHHas Ha nHtepdeice WirelessMAN-Advanced, paspaboTaHa Popymom WiMAX noa HazsaHuem WiMAX 2.

TnobanbHaa ocHoBHas cneundmkaums WirelessMAN-Advanced System BkatovaeT cneumonraumio IEEE 802.16-
2009 ¢ y4yeToM M3MEHEHUI 1 AONOAHEHMI cneunduKaumin IEEE 802.16j-2009, IEEE Std 802.16h-2010 n IEEE
Std 802.16m-2011 v pononHuTenbHo onvcaHa 8 MC3-R M.2012-1. OaHako H1Kakux obHosneHnin WirlessMAN-
Advanced, KoTopble moran 6bl ObITb BKAOYEHbI B MOCAEAHWE NO BpeMeHn noapobHble cneundmKkaumm IMT-
Advanced (MC3-R M.2012-2), He bblini0.
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2.3.3  CnyTHMKOBbIN KOomnoHeHT IMT-Advanced

HaseMmHbI 1 CNyTHUKOBbIN KOMMOHEeHTbl IMT-Advanced pgononxatT apyr gpyra. B Otyete MC3-R M.2176-1
npeAcTaBieHa KOHLUENLUMS CyTHUKOBOTO KomrnoHeHTa IMT-Advanced ¢ TOYKM 3peHUs CLIEHAPUEB NPUNOKEHUN,
YCNYT, CUCTEMBI, PaAMOMHTEPdEIICA U CETEBbIX aCMEKTOB U PACCMOTPEHbI 0CODbIE XapaKTEPUCTUKI. [1OCKONbKY
TO/IbKO HAa3eMHbIi KOMMOHEHT HEe MOXKeT ObITb Pa3BepPHYT MO BCEMY MUPY, CMYTHUKOBbI KOMMOHEHT CUCTEMbI
IMT-Advanced byaeT 40NONHATL ero B Lenax obecneyeHus npesocTaBneHna 6ecloBHbIX YCayr ¢ r106anbHbIM
noKkpbITMem.#* MHTerprpoBaHHas CnyTHWKOBAs WM Ha3eMHas CeTb MOryT CMocobCTBOBATb BO3HUKHOBEHMIO U
MCNOb30BaHMIO ceTeit nocneaytollmx nokoneHnii (CrM) 8 obecneyeHnn NpeaocTaBieHNa NOBCEMECTHbIX U
BCEOBOLLMX YHMBEPCAbHBIX YCAYT LUMPOKOMONOCHOM CBA3M Ha OCHOBE |P KOHEUYHbIM NOAb30BATENAM, KOTOPbIM
byneT Heobxoanma o606WeHHaa MoObUNbHOCTb, BECLIOBHbIN AOCTYN M KOTOPble B KOHEYHOM cyeTe byayT
onpenenaTb peannsaumio TakMx ceTe 3a cYeT AeNCTBUA PbIHOYHBIX CU. [TOTOMY NOBCEMECTHOE MOKPbITUE
IMT MOXKeT 6bITb peann30BaHO TO/IbKO HAa OCHOBE COYETaHMA CMYTHMUKOBBIX U HA3eMHbIX paavonHTepdericos.®

CuctemHble acnekTbl.®® CnyTHMKOBbI KoMNoHeHT IMT-Advanced, Kak oxkuaaeTca, byaeT UMeTb AOCTATOYHYHO
MOLLHOCTb W YyBCTBUTEILHOCTb MPUEMHMKA A/15 YCTAHOBNIEHMA CBA3M C YCTPOMCTBAMM KOHEUHbIX NMO/Ib30BaTENEN,
KOTOpble HEOTIMYMMbI OT HAa3EMHOIO KOMMOHeHTa. OAHOM M3 OCHOBHbIX XapPaKTePUCTUK MHTErPUPOBAHHbIX
CUCTEM ABNAETCA UCMONb30BaHWE BOMbLINX PEKOHOUTYPUPYEMbBIX MHOFONYYEBbIX CMYTHUKOBbLIX aHTEHH
c 60/blWIMM KO3bPUUMEHTOM ycuneHua. Monb3oBaTenbckoe obopyaoBaHME MHTErPUPOBAHHOM CUCTEMBI
[ONKHO 06131aTb BO3MOMKHOCTbBIO BbIGOPa COOTBETCTBYHOLLETO KOMMOHEHTa — CMYTHWKOBOIO IMH6O Ha3eMHOro
— B 3aBMCMMOCTM OT YPOBHSA NPUHMMAEMOro CUTHaNA U Ha/IMuMA CETU ANA NOAAEPHKAHMA 33[aHHOTO YPOBHA
KayecTBa 0OCAYKMBaAHWA B Npeaenax obLWMPHOM 1 HeNpPepbIBHOM 30HbI 0OCYKMBAHUS.

MoapobHan nHbopmauna npeactasneHa B MpunoxeHuu 5.

2.3.4 Mocne IMT-Advanced: IMT-2020

B Hauane 2012 roga MC3-R npuctynuna K pazpaboTtke nporpammbl “Passutre IMT Ha nepuog ao 2020 roga u
nocneaytoLLmnii neproa”,t” NnoAroToBMB NOYBY /19 HAUMHAMOLLMXCA B PA3/IMYHbIX CTPAHAX MM1Pa UCCNEA0BaTENbCKMX
pabot B obnactn IMT-2020.

- Bnarogaps seaylien ponn Paboueit rpynnsi 5D CekTop paamocsssn MC3 (MC3-R) 3aBepluaeT pazpaboTky
cBOel nosuummn no rpaduky paspabotkn IMT-2020. Yke Beaetca noapobHoe M3yyeHMe KAYeBbIX
snemeHTOB 5G.

- B 2015 roay MC3-R 3aBepLumn pa3paboTky ceoelt “KoHuenumm” IMT-2020 — obuiecTsa, coeanHeHHOro
NO/BUMKHOM LIMPOKOMONOCHOM CBA3bIO. Takoe BUAEHME NepCneKTnBbl OyayLWwero TeXHONOMM MOABUKHON
CBA3M B noafepKy pocta IMT onucaH B PekomeHzaumm MC3-R M.2083.

Pa3paboTku Paboueit rpynnbl 5D MC3-R B oTHoweHuM passutua IMT Ha nepuog Ao 2020 roaa v nocneayoLmii
nepuogp,

KoHuenuua 1 TeHaeHUMr B 061acTu TEXHONOTMIA:

8 [lononHuTtenbHas MHGOPMaLMa O CNyTHUKOBOM KommnoHeHTe IMT-Advanced npeacTasneHa B CAeAytolmx AOKYMEHTax:
— PexkomeHpgauma MC3I-R  M.2047 “MoapobHble cneundmMKkaumm CnyTHUKOBLIX paauMonHTepdeincos
nepcnekTMBHOM MexayHapoaHon NoABUKHOMN 3N1eKTPOCBA3N (IMT-Advanced)” (2013 roa);
—0T4eTMC3-RM.2279 “Pe3ynbTaTbl OLEHKM, GOPMMPOBaHME KOHCEHCYCa U MPUHATUE PeLeHNI B NpoLLecce pa3paboTKuM CryTHUKOBOM
cuctemsl IMT-Advanced (waru 4—7), BKAOYAA XapaKTePUCTUKM CMYTHUKOBLIX paanonHTepdeicos IMT-Advanced” (2013 ropa);
— OT4yeT 0 BHeApPEeHUM NoasaAtoWEenca MHGPACTPYKTYPbl 31eKTpocBa3n/UKT ana pasBMBalOWMXCA CTPaH: TEXHUYECKue,
3KOHOMMYECKME U NMOAUTUYECKME aCTeKTbl.

8 [lononHuTensHas uHbopmauma o rmobasbHoM obpalleHnn CnyTHUKOBbIX TepMmmHanos IMT npeactasneHa 8 PekomeHgaumm
MC3-R M.2014-1 (2015 roa).

8 OtyeT MC3-R M.2176-1 — Mepcnektvsbl U TpeboBaHMS A1 CNYTHUMKOBOrO(biX) paanonHTepdeiica(os) cuctembl IMT-Advanced
(2012 roa) v “OT4eT 0 BHEAPEHMM NOABAAOLLENCA MHOPACTPYKTYPbI 31eKTPOCBA3U/ VKT ANs pa3sBrBatoLLMXCA CTPaH: TEXHUYECKME,
3KOHOMMYECKME U NOAUTUYECKMEe acreKTbl”, AoKyMeHT SG1IRGQ/229, mapT 2016 roaa, ¢ NonpasBKkamu, BHECEHHBIMU B AHBApe
2017 ropa.

87 Beb-cTpaHuua MCI-R http://www.itu.int/en/ITU-R/study-groups/rsg5/rwp5d/imt-2020/Pages/default.aspx; “OTyeT 0 BHEAPEHMM
noABASIOLLECA MHOPACTPYKTYPbI 31eKTPOCBA3W/VIKT ANa pa3BUBAIOWMXCA CTPAH: TEXHUYECKME, SKOHOMMUYECKME U NOSUTUYECKME
acnekTbl” n fokyMmeHT SGIRGQ/229 + Mpunoxerune, “O6HOBNEHHbIN OTYET O BHEAPEHWUM NOABAAIOLLENCA MHOPACTPYKTYPbI
anekTpocsasn/VIKT ons pa3suBatowWMXCca CTPaH: TEXHUYECKME, SKOHOMUYECKME U NOUTUYECKME acnekTsl”, koopanHaTop 6P no
Bonpocy 1/1, c nonpaskamu, BHeCcEHHbIMK B AHBape 2017 roaa. MosHbIf “0T4eT 0 BHEAPEHUM NOABAAIOLLEACA MHGPACTPYKTYPbI
anekTpocBa3n/UKT ana pasBuBatOWMXCA CTPAH: TEXHUYECKME, SKOHOMMUYECKME M NoaUTUYeckue acnekTsl”, 2016 roa.



http://www.itu.int/pub/R-REP-M.2176-1-2012
http://www.itu.int/en/ITU-D/Technology/Documents/NGN/Report_on_Telecom-ICT_infra_201603_v1_1clean.pdf
http://www.itu.int/en/ITU-D/Technology/Documents/NGN/Report_on_Telecom-ICT_infra_201603_v1_1clean.pdf
http://www.itu.int/en/ITU-D/Technology/Documents/NGN/Report_on_Telecom-ICT_infra_201603_v1_1clean.pdf
http://www.itu.int/en/ITU-D/Technology/Documents/NGN/Report_on_Telecom-ICT_infra_201603_v1_1clean.pdf
http://www.itu.int/md/D14-SG01.RGQ-C-0229
http://www.itu.int/en/ITU-D/Technology/Pages/NextGenerationNetworks.aspx
http://www.itu.int/en/ITU-R/study-groups/rsg5/rwp5d/imt-2020/Pages/default.aspx
http://www.itu.int/en/ITU-D/Technology/Documents/NGN/Report_on_Telecom-ICT_infra_201603_v1_1clean.pdf
http://www.itu.int/en/ITU-D/Technology/Documents/NGN/Report_on_Telecom-ICT_infra_201603_v1_1clean.pdf
http://www.itu.int/en/ITU-D/Technology/Documents/NGN/Report_on_Telecom-ICT_infra_201603_v1_1clean.pdf
https://www.itu.int/md/D14-SG01.RGQ-C-0229/en
http://www.itu.int/en/ITU-D/Technology/Pages/NextGenerationNetworks.aspx
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e O14eT MC3-R M.2320. Llesib 3Toi paboTbl 3aK104HAETCA B M3YYEHMM aCNEeKTOB M CUCTeEM obecneyeHms
TEXHOMOMMIA Ha3zeMHbIX cucTem IMT Npu paccMOTpPeHUM B KadecTBe NPUBAN3UTENbHbIX BPEMEHHbIX
PaMOK pa3BepTbiBaHMA cnucTembl Ha nepunos ¢ 2015 no 2020 roa v nocnenyrowme rogsl, B TOM Ymucne
aCMNeKTOB Ha3eMHbIX cuctem IMT, cBA3aHHbIX C CCneaoBaHMAMM, ocyllecTBaaembiMm BKP-15 B pamkax
ee chepbl AEATENBHOCTU.

e PerkomeHpaums MCI-R M.2083. Llenb aTtoi paboTbl 3aK/AO4YaeTcs B paccMoTpeHun bHonee
[LONTOCPOYHOW KOHLenumn Ha nepuos, o 2020 roaa v nocneayowmii nepros,; 3To obecneymnt oCHoBY
1 obuine 3aaaum Ans byayuiero passutus IMT.

e OtyeT MC3-R M.2376. llenb AaHHOro oTyeTa 3aK/AKOYaeTCa B NpeacTaBAeHMM MHbopMaLmn O
pes3ynbTaTax M3y4yeHma TeXHMYeCKon BO3MOXKHOCTH peanmsaumm IMT B Avana3oHax Bbile 6 [T,

e CnpaBoYHWK MC3 noa HasBaHWem “INobasibHble TeHAeHUMW B 061acTv MexxayHapoaHOM NOABUKHOM
anekTpocsasn” (mat 2015 roaa), B KOTOPOM B KpPaTKOM BUAe NpeacTaBaeHa MHPopmaumsa o
npofenaHHon paboTte 1 o nporpecce, AOCTUTHYTOM B HanpasaeHun peannsaummn IMT-2020. B sTom
CnpaBoyHuKe copepxutca onpegenerHve IMT n obuana nHdopmauma, Takaa Kak TpeboBaHmA K
06CNyKMBAHWIO, TEHAEHUMM B 06/1aCTU NMPUIOKEHWI, XaPAKTEPUCTUKM CUCTEM, @ TaKXKe OCHOBHas
MHGOPMALMA NO BONPOCaM CNeKTpa, PeryiaTopHbIM BONPOCaM, MPUHLMNAM Pa3BUTMA U Nepexoaa
K pa3BuTuio Hazosol ceTn IMT.

e OT4eT MC3-R 06 0CHOBHbIX TPebOBaHUAX K MOKasaTensam pabotsl “5G” ana IMT-2020. OxkuaaeTcs,
4TO NPOoeKT HoBoro OT4eTa MIC3-R M.[IMT-2020.TECH PERF REQ] 6yaeT oKoHYaTeNbHO yTBEPKAEH 5-11
Mccnenosatenbckolt Kommcemein MC3-R Ha ee cneaytoliem cobpanum B Hosbpe 2017 roaa. http://
www.itu.int/en/mediacentre/Pages/2017-PR04.aspx.

LononHutenbHas MHGOPMaLMA O XoAe MccaefoBaHWit, nocsaweHHbIx IMT-2020, a TakKe BCA AOKYMEeHTauums,
oTHocAwWwanca K IMT, npeactasneHa Ha Beb-caiTe Pabouyelrt rpynnsl 5D MC3-R no agpecy: http://www.itu.int/
en/ITU-R/study-groups/rsg5/rwp5d/Pages/default.aspx.

PeweHusn 13-it UccnepoBatenbcKoit Komuccum MC3I-T, kacatowmeca IMT-2020 u ganee

OnepatveHas rpynna no IMT-2020 (Or IMT-2020) (co3aaHa B mae 2015 roaa; pacnyuieHa B Aekabpe 2016 roaa)
OnepaTvBHas rpynna no ceteBbim acnekTam IMT-2020 6bina co3gaHa B mae 2015 roaa Ans aHanM3a Toro, Kak
noasaAloLLMECA TexHonormm 5G byayT B3aMMoAeNCTBOBATb B DYAyLIMX CETAX, B Ka4ecTse NpeaBapuTelbHOro
MCCNefoBaHNA MHHOBAUMIA B OpraHm3aLmm ceten, HeobXoANMMbIX ANA NOAAEPIHKKM Pa3BuTUa cuctem 5G. Mposoas
ncenenoBaHMa paseuTua 5G, Mpynna npuHANa KOHLENLMIO 3KocMcTeMbl 1 onybanKkoBana cBol aHanns B OTyeTe
CBOEit OCHOBHOM Komumceum — 13-i1 Viccnenosatesibekoi kommcenm MCO-T.88

BCEMWPHAA ACCAMB/IEA NO CTAHOAPTU3ALMU SNTEKTPOCBA3U Xammamert, 25 oKTabps — 3 HOA6pa 2016
roga: Pesoniouma 93 — Bzaumogpgeiicreue ceteit 4G, IMT-2020 u ganbHehLIMX NOKoNeHUA.*

pewaem,

yTo paboTta Hap PekomeHaaumamm MCI-T, cBA3AHHbIMK C apPXUTEKTYPOWN CETEN, MPUHLMMNAMM POYMUHTA,
BOMPOCaMM HyMepaL/Mm1, MexaHN3MaMu HaunMCAeHNA NaaTbl 1 6@30MacHOCTH, @ TaKXKe NPOBEPKM Ha COOTBETCTBME
N OYHKLMOHANbHYIO COBMECTUMOCTb ANA B3aumoaencTena cetein 4G, IMT-2020 1 ganbHenWmMx NOKOAEHU,
[0/KHA NPOABMIaTbCA MaKCMMaabHO BbICTPO,

nopydaem [upexkmopy bropo cmaHdapmu3ayuu 31ekmpocesasu

1) NpoAo/MKNUTL HEeOBXOAMMYIO MCCNeaoBaTeNbCKYIO AeATe/bHOCTb C MPMBIEYEHUEM OMNepaTopoB CBA3M,
HanpaB/IeHHYIO Ha onpeaeneHne U yCTaHOBAEHWE NPUOPUTETHOCTM Npobaem, cBA3aHHbIX C obecrneyeHnem
B3aMMO/ENCTBMA ceTel Ha ocHoBe IP, Takmx Kak cetn 4G, IMT-2020 1 AanbHENLLMX NOKONEHWI;

2) NpeacTaBUTL pesynsTaThl aTon geatensHocTi Cosety MCD 419 paCCMOTPEHMA U NPUHATUA HadexKalnx mep,

nopy4yaem uccnedosamesnbCKUM KOMUCCUAM

8 OnepatusHas rpynna no IMT-2020 3aBepLinna cBou nccaenosanns B Aekabpe 2016 roaa. Cm. 40NONHUTENbHYIO MHGOPMALMIO
no agpecy: http://itu.int/go/BO8Y.
8 BAC3-2016 Pes. 93.


http://www.itu.int/pub/R-HDB-62
http://www.itu.int/pub/R-HDB-62
https://www.itu.int/md/R15-SG05-C-0040/en
http://www.itu.int/en/mediacentre/Pages/2017-PR04.aspx
http://www.itu.int/en/mediacentre/Pages/2017-PR04.aspx
http://www.itu.int/en/ITU-R/study-groups/rsg5/rwp5d/Pages/default.aspx
http://www.itu.int/en/ITU-R/study-groups/rsg5/rwp5d/Pages/default.aspx
http://www.itu.int/en/ITU-T/focusgroups/imt-2020/Pages/default.aspx
http://www.itu.int/en/ITU-T/focusgroups/imt-2020/Documents/T13-SG13-151130-TD-PLEN-0208!!MSW-E.docx
http://www.itu.int/en/ITU-T/studygroups/2013-2016/13/Pages/default.aspx
http://www.itu.int/go/B08Y
https://www.itu.int/dms_pub/itu-t/opb/res/T-RES-T.93-2016-PDF-E.pdf
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1) B KpaTyaine cpokmM onpeaennTs byayuime PekomeHaaumm MCI-T, KoTopble Heobxoanmo pa3paboTaTts B
cBA3N ¢ B3aumoaenctanem cetelt 4G, IMT-2020 n ganbHENLWNX NOKONEHNN;

2) cOTpyAHMYATb C 3aMHTEPECOBAHHbLIMW CTOPOHAMM U 0ObeAMHEHUAMM, B 3aBUCMMOCTM OT CAyyas, A/1d
ONTUMM3ALMU UCCAEA0BAHMNIA MO STOMY KOHKPETHOMY NpeaMeTy,

danee nopyyaem 11-i Miccnedosamesnbckoli Komuccuu

paspaboTtath PekomeHpgaumm MCO-T, KOTopble OMNpeaensatoT MOPALOK W apXUTEKTYpy CUrHaaM3aLmu,
npeAHasHayYeHHOM AN9 UCMNONb30BaHWA NPU YCTAHOBAEHUN B3aMMOAENCTBUA Mexay ceTammn 4G, IMT-2020 1
[anbHeWWmXx NoKoAeHNM Ana obecnevyeHns rmobasbHOM GYHKUMOHAAbHOM COBMECTUMOCTH,

danee nopy4yaem 2-i MiccnedosamesbcKol Komuccuu

pa3paboTaTtb PekomeHaaumm MCI-T, KoTopble onpenenat apxutekTypy ENUM, npegHasHayeHHyto ana
B3ammoaencTena ceteit 4G, IMT-2020 1 ganbHENLWUX NOKONEHWI, B TOM YMCe aAMUHUCTPATUBHbBIM KOHTPOb,
KOTOPbIV MOXET ObITb CBA3AH C PECYPCaMM MEX/IYHAPOAHOM 31EKTPOCBA3N (B TOM YMC/IE C HAUMEHOBaHUAMM,
Hymepalueit, aapecalmen U maplipyTmsaumen).

2.3.5 BobiBogpbl

Bnarogaps HenpepbliBHOMY pa3suTuto IMT-Advanced IMT ocTaeTca nepenoBbiM U Hanbonee COBpeMeHHbIM
pelleHvem ANA yBENNYEHMA MPOMYCKHOW CnoCOOHOCTM MOABMMKHOW cBA3M. Moaaepkka sddeKTUBHOCTM
MCrnonb3oBaHuA cnekTpa, obecneunsaemas IMT-Advanced, nepenosble cxeMbl nepesayn c UCNoNb30BaHNEM
HECKO/IbKUX aHTEHH, TMbKoe 0ObeaVHeHVEe CNEKTPa, Masblii pa3mep CoT M 3HeprosadGeKTUBHOCTL 0becneunsatoT
CNocobHOCTb 3TOM TEXHONOTUM Ha MPOTAKEHUN FPALYLLUNX ACATUNETUI YA0BAETBOPATL PacTyLLMe NoTpebHOCTH
B TpaduKe AaHHbIX YCTOMYMBBIM U SKOHOMUYECKM 3bdEKTUBHBIM 0Opa3om. ITo NpeacTaBaAeT 0cobbIfi MHTepec
[N Pa3BMBAIOLLMXCA CTPAH, KOTOPble MOTYT BOCMO/Nb30BaThCA NMPEUMYLLECTBAMU NOCNEAHUX LOCTUNKEHWNIA B
obnactu obecneyeHna adPeKTMBHOCTM MCMONB30BAHUA CNEKTPA U 3HEProaddEKTUBHOCTU U OLHUM CKaYKOM
MMHOBATb 3Tan 6onee AOPOTMX CTaPbIX TEXHONOTUIA.

Moadep:kka B Oyayuwem AOMNOAHUTENbHBIX BO3MOMKHOCTEW, B TOM YMCNE PACLIMPEHHOE MEXKCETEBOE
B3aMMOZEWCTBME C APYTUMU TEXHONOTUAMM PAAMOLOCTYNA, a TaKXKe MpAMOe B3aMMOENCTBME MeXay
YCTPOWMCTBaMM, 0COBEHHO B 06/1aCTN NPUMEHEHMI B Liensx obecneyeHms obliecTseHHo 6e3onacHocTn, byayT
cnocobCcTBOBaTL AasbHelLeMy yBeNMYEeHUIO BbIro4 OT pa3BepTbiBaHua ceTeit IMT.

% “LTE—The UMTS Long-Term Evolution: From Theory to Practice”, S. Sesia, |. Toufik, M. Baker, John Wiley & Sons, Second Edition
2011. Appendix 1: LTE-Advanced devices ecosystem.
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PucyHok 11: CoBeplueHCcTBOBaHME YCTPOWCTB 418 YBEUYEHMA MPONYCKHOM cnocobHoCTH

ONPEAENEHDI B BbIMYCKAX 8 n 9 3GPP ONPEAENEHDLI B BbINYCKAX 10,11 » 12 3GPP

-m

MWKOBaA CKOPOCT

nepeaaum 10/5 50/25 100/50  150/50 300/75 300/50  300/100  3000/150 450/50  450/100

Ha MHWN BHW3/

MHMM BBEDX M6éut/c M6ut/c  M6ut/c  M6uT/c M6ut/c  M6ut/c M6uT/c M6ut/c M6ut/c M6uT/c

Wwpawa  20MIu  20MMy  20MMy  20MMy  20MIy  40MMy  40MMy  100Mfy  60MMy 60 MMy
Moayauml = 64QAM 640AM 640AM 640AM 640AM 640AM 640AM  640AM  640AM 64 QAM

M
va i seepx 16QAM 16 0AM 16 GAM 16 QAM 64 0AM  160QAM  16QAM 64 QAM 16 QAM 16 QAM

MIMO Lonon- 505 o 5) 7] 4x4 2x2 2x2 2x2 2x2

Ha MHAM BHM3  paTenbHO Unud x4  unmd x4 8x8 wmadx4  umdxa
MIMO

Ha nuHun eeepx  Het Het Het Het Het Het 2%2 4x4 2x2 2% 2

Cepeauna 2013 roga Cepepawna 2014 ropa Mocne 2015 ropa
NosBneHue nepesix O)MgaeTCcA NOABAEHME NepsbiX  MpeanonaraeTca NOABAEHME Nepabix
MocTynneHne Ha pbIHOK YCTpOiicT8 KaTeropum 4 YCTpoicT8 KaTeropuu 6 YCTPOWCTB KaTeropuu 7
¢ i 06 c it 06 cnog # 06
HecyLImx Hecywmx (40 Mru) Hecywmx

233 ycTpovicTea Kateropum 4 (GSA)
CoBepLIeHCTBOBaHUE YCTPOMUCTB B LieNnsaxX NogAepPXKMU 6onbLieid NponycKHOU cnocobHoCcTM

UcTouHuK: JokymeHT 1/203(Rev.1), Alcatel-Lucent International (®paHuus).
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3 [MABA 3 — Pa3ssepTbiBaHME LLMPOKONONOCHOIO A40CTyNa

3.1 MeToAMKM NNaHNPOBAHUA MUFPaLMU U BHEAPEHUA TEXHONOTMI LLIMPOKOMO/IOCHOIO
[0CTYNa C YY4EeTOM CYLLLECTBYHOLLMX ceTel

CyLLecTByeT MHOXeCTBO (GaKTOpOB, KOTOpble HEOBXOAMMO y4YUTbiBaTb MPW Nepexode K TeXHOAOrMAM
LUIMPOKOMONOCHOM CBA3M M MPU AafbHENWEM ABUNKEHUN MO MyTU IBOMOLMN TEXHONOTMIN LIMPOKOMONOCHOM
cBA3n.t

a) dunsnyeckan MHOPaCTPyKTypa

CyulecTBytolias dusmyeckan MHOGPACTPYKTypa ABNAETCA Y3KMM MECTOM He TONbKO B NNaHe MHGPACTPYKTYpbI
[0CTyNa, HO U B NJ1aHe MHPPACTPYKTYPbI Nepenayn u OCHOBHOW MHGPACTPYKTYpbl. BMecTe ¢ Tem HeobxoamMmo
OTMETUTb, YTO YPOBEHb CNOKHOCTM YMEHbLWAETCA NpK Nepexode OT MHPPACTPYKTYypbl AOCTYNa K OCHOBHOM
NHbpacTpyKType. Takne orpaHUYeHns 3aTparnmBatoT B TOM UM MHOW CTEMNEHM PA3BUTUE KaK MPOBOAHbIX, TaK U
6ecnpoBOAHbIX CeTeN.

b)  CneKkTpasibHble OrpaHNYeHNA

Y CcneKTpa, MMEIOLLLErocs B pacropsyKeHnn CTpaHbl, eCTb MHOTO Mo/b30BaTenel, Cpeamn KoTopbix npeobnasatot
aBMaLMA U BOOPYKEHHbIE CW/bI, YTO HAK/ablBAET OrPaHUYEHNA Ha MCMOIb30BaHME CNEKTPa A1 TeXHONOMMi
LUIMPOKOMO/IOCHOM CBA3M. Kpome TOro, C yBEAUYEHNEM CKOPOCTM 3arpy3Ku 1 3aKadyku B CBA3M C pasBUTMEM
TexHonormin IMT yBennumBaeTcs NOTPebHOCTb B CreKkTpe. Mepexo ceTeit Ha yCOBEPLIEHCTBOBaHHbIE UM Ha
6a30Bble BapuaHTbl TEXHOAOTMI LUIMPOKOMOAOCHOM CBA3M AOMKEH OCYLLECTBAATLCA NOC/AE PAaCCMOTPEHMA MN1aHOB
[eVCTBUI B OTHOLIEHMM CNEeKTPa 1 C y4eTOM AOCTYNHOCTM AMana3oHOB YacToT B ONpeaeNeHHbIX MoNocax.

c)  IKocucTema ycTpoWcTs

CoKpallleHre Yncna yCTponCTB, NOAAEPKMBAOLLMX CTapble TexHonornu IMT, 1 yBenmyeHune 4ncna yCcTponcTs,
noAAepKMBaOLLMX HOBble TexHoNormu IMT, co34atoT CTUMY/bI 418 ONepaTopPoB K PACCMOTPEHUIO Nepexoaa
ceTei Ha HoBble TEXHO0TMM B Ho/lee MO3UTUBHOM KJtoYe.

HecmoTps Ha Bce BbILIEM3NOKEHHOE MPOrPeccMBHOE Pas3BUTUE, OCYLLECTBAAEMOe Omnepatopamu, mau
obecneyeHme perynaTopHbIMKU OpraHaMu MPUBNEKATENbHbIX CTUMYI0B ByAyT NobYKAaTh UM AaXKe 3aCTaBAATb
PbIHOK 3/1eKTPOCBA3M BHEAPATH HOBbIE TEXHONOMMK LWMPOKOMONOCHOW CBA3M, OCYLLECTBAAA Nepexos ¢ bonee
CTapbIX BEPCUIA.

B L@ oM CyLIecTByeT ABa MeTo/1a MaH1POBaHUA Nepexoa OT CTapbiX CETER K HOBbIM.

a) Msdrkoe nepektoyeHmne

Msrkoe nepekntoYeHMEe UMEET MECTO B TOM C/1y4ae, EC/IM CTapas CETb Ha MPOTAXKEHWM 3HAYUTEIbHOTO BPEMEHMU
MCMNOb3YEeTCA NapasiesibHo C Pa3BUTUEM HOBOW CETU WM €C/IN NAAHUPYETCA NPOLO/IKATL MCMO/b30BaTb CTAPYHO
CeTb ANA NPeaoCTaBAEHUA YCAYT, HE CBA3AHHbIX C MOTPEOHOCTAMM B LUMPOKOMOAOCHOW CBA3W. MpK Takom
noAxoAe NpoAo/IKEHME UCMNONb30BaHUA Goee CTapbiX TEXHONOMMIA NPUBOAUT K M3OLITOYHOW OnepaTuBHOM
[EATENLHOCTU M 3KCMyaTalUMM CETEN, @ TaKXKe HEIKOHOMMYHOMY MCMOAb30BaHMIO cnekTpa. C Apyroi CTOPOHbI,
C YY4ETOM YNMOMAHYTbIX Bbllle GaKTOPOB TaKOM NOAXOA [eNaeT BO3MOXKHbIM Nepexos, onepaTtopoB Ha HOBble
TEXHONOMMU MO NyTWU HAMMEHbBLLETO CONPOTUBNEHUA.

b)  XecTkoe nepekntoyeHne

ecTkoe nepektoyeHne MMeeT MECTO B TOM C/yyae, ec/iv PeryisTopHbli opraH BMecTe C ornepaTopamm
yCTaHaBNMBAIOT ATy NPeKpalleHna paboTbl CTaporo 060pyL0BaHMA, NOC/IE KOTOPOW CTapble CETU He NoAAeKaT
3KCn/IyaTaumMu B N1aHOBOM peXMME. TaKol Noaxoa obecneyrBaeT SKOHOMMIO TaKMX OrPaHUYEHHbIX PECYPCOB,
KaK CMeKTp M onepaTuBHasn AeATeNbHOCTb, OAHAKO TpebyeT Hanyma obLLe CTpaTernm Ha NoOMTUYECKOM YPOBHE,
NMOCKO/IbKY A5 Y1I0BAETBOPEHMA NOTPEOHOCTEN B CBA3KM NOTPebyeTcAa 3amMeHa CYLECTBYHOLIMX TeNedOHHbIX
Tpy6oK.

L [lokymeHT 1/262, Nlemokpatnyeckas Counanmctuyeckas Pecnybnmka Wpn-/lanHka.



http://www.itu.int/md/D14-SG01-C-0262/en

Bonpoc 2/1: TexHONOTMM WMPOKOMOAOCHOrO A0CTynNa, BKAtoYaa IMT, Ana pa3BmBatoLLIMXCA CTpaH

HeobXxoaMMOo OTMETUTb, YTO CNOCODbLI PeanM3aLmm PasinYHbIX TEXHONOMMIA LIMPOKOMOAOCHOM CBA3M MOTYT ObITh
Pa3/IMYHBIMM B 3aBMCMMOCTM OT MacliTaboB M3MEHEHN.

a)  DBO/IOLMOHHbIE U3MEHEHMA

IBO/IIOLMOHHbIE U3MEHEHWUA B TEXHONOTMAX NMPOUCXOAAT B TOM C/y4ae, eCu BHeAPEeHWe TakMX TEXHONOTUN
conpoBoXaaeTca GyHAaMEHTaNbHbIMU U3MEHEHUAMM B GYHKLUMOHUPOBAHMUM CeTU. Hannyylimm npumepom
MOTYT C/IYXKWUTb 3BOIIOLMOHHbIE M3MEHEHWA, CBA3aHHble ¢ Nnepexogom oT GSM K UMTS B pamkax TexHON0rmi
IMT mnn nepexoom OT TexHonormnn 1G K TexHonornn GSM.

b) PeBO/IOLMOHHbIE U3MEHEHWS

B cnyvae nepexofa, CBA3AHHOMO C PEBOMOLMOHHBIMU M3MEHeHUAMK, TpeboBaHMe K GyHAAMeHTabHbIM
M3MEHEHMAM B GPYHKLMOHWPOBAHMM CETU HE MMEET CYLLLECTBEHHOTO 3HAYEHMA, XOTA TaKOM Nepexos NpuBoAUT
K 3HaUMTENbHOW ONTUMM3ALLMM C TOUYKM 3PEHMA NOBEAEHUA NONb30BaTeNEN.

PerynatopHble opraHbl LO/KHbLI pa3dpaboTaTh onpeaeneHHble Mepbl, CTUMYNPYIOLLVE BHeAPEHME onepaTopamu
HOBEeWLUNX TEXHONOTMI, CBA3AHHBIX C LUMPOKOMOIOCHOW CBA3bIO.

a)  Cnektp

[TockonbKy cnekTp AsnaeTca Hamnbonee LUEeHHbIM M3 AOCTYNHbIX PECypCOoB, HadNexallee ynpassieHne ero
MCNONb30BaHEM N NpeaocCTaBieHne Hanbonee noAaxXo4AWMX HaCTOT NMNO3BONIAET onepaTtopam nepexoanTb Ha
HOBble CeTW, HE CTa/IKMBAACb C CYLLECTBEHHbIMW OrpaHNYEeHNAMM B NJ1aHE CMNEKTPA.

b)  Cybcuamm Ha NokynKy TenedoHHbIX annapaTos

Kak 6bl10 0TMeYeHO Bbile, TenedOHHbIE annapaTbl UTPALOT KIKYEBYHO POJIb B NEPEXOLE, PACLIMPAR BOSMOKHOCTH
nepexoaa Ha 6onee coBpeMeHHble TexHonornumn IMT.

c) Cybcmnamm Ha cosfaHme MHGPACTPYKTypbI

CyLLecTBYIOT OnpeaeneHHble Mepbl, KOTOpble MOTYT MPUHUMATLCA B LEASX CTUMY/IMPOBAHUA CO34aHMA
onepatopamu MHPPACTPYKTYPbl WMPOKOMOAOCHOW CBA3M B CEbCKMX U OTAA/NIEHHbBIX PailoHaxX NocpeacTBOM
BblAENEHUA UM HaZ/IeKaLMX cybcuanii Ha co3aHne MHGPaCTPYKTYPbI.

d)  TexHonormm IMT n IMT-Advanced Kak GaKkTopbl, CIOCODCTBYIOLINE BHEAPEHMIO LWMPOKOMONOCHbBIX YCAYT
B CTpaHax

B HeKoTOpbIX CTpaHaX, Takux Kak KeHua u KoHro (Bpas3s3aBunb), MpusHaeTca ponb TexHosnorui IMT
B NPeAoCTaBAeHUM YCAYT NOABUMKHOM CBA3M HaceseHuto aTux cTpaH. Cektop VKT KeHnun B HacTosLiee Bpems
npeAcTaBiAeH TpemMa onepaTopamu MOABWMMKHOM CBA3M, KOTOPble MPOAO/MKAIOT NapannenbHO OKa3lbliBaTb
yenyrmn 2G, 3G, a TakKe — ¢ KoHua npowaoro roga — 4G-LTE. 3Tu ycnyrn npeaoctasaaoTca ¢ NOMOLLbIO
BOJIOKOHHO-OMTUYECKOW MHOPACTPYKTYPbI, KOTOpasa Hblna co3gaHa rocyAapCTBEHHbBIM M YAaCTHBIM CEKTOPOM
B KAUeCTBe MarncTpasbHbIX IMHWUIA CBA3M, @ TaKkKe pelleHuit nocneaHen muaun. KoHeuyHas Lesb 3akaodaeTcs
B NPeLOCTaBNAEHNM TPaXAAHAM YCNYT BbICOKOCKOPOCTHOrO MHTEPHETA B LOMNONHEHWNE K TOIOCOBLIM YCayram U
YCOBEPLIEHCTBOBAaHMM 06LLIECTBEHHbBIX YCAYT BO BCEX Chepax MM3HM CTpaHbl.”

B Lensx conencTamnsa MHBECTULMAM U POCTY B cekTope VKT HopmaTnBHO-NpaBoBas 6a3a, KoTopas pernameHTMpyeT
[0CTyn nocTaslmkos ycayr MKT K 6a30BOM NacCMBHOWM WM aKTUBHOW MHGPACTPYKTYpe U perynvMpyeT BClO
rOCY4apCTBEHHYIO MOAUTUKY M BCHO AEATeNbHOCTb, CBA3AHHYIO C BblAauyel CyWecTBYWMM 1 Byayuimm
noctaswmkam ycnyr UKT paspelleHnii Ha co3gaHue, pasmelleHune, BnajeHve 1 ynpasaeHne Guanyeckom
MHOPACTPYKTYPOI, B TOM YMC/IE MENKAYHAPOAHbIMM WA03aMM U MyHKTaMu obmeHa TpaduKkom nHTepHeTa
(IXP), MOKeT BKMtOYATh CTPATErMio OTKPLITOrO A0CTYMNa M NPEeLOCTaBAeHMA YCAYT Ha OCHOBE KOHKypeHUun.*
Takol noaxofn Ao/mKeH obecneynBatb NPO3paYHbIi A4OCTYN Ha HEAUCKPMMMHALMOHHON OCHOBE K CETEBOM
MHOPACTPYKTYPE B LLeNAX CO3AaHNA BO3MOXHOCTEN A7 3GPEKTUBHON KOHKYPEHLMM Ha ONTOBOM M PO3HUYHOM
YPOBHSAX U 0becrneyeHuns NpeaocTaBieHns KOHEeYHbIM M0/b30BaTeNAM KOHKYPEHTOCMOCOOHbIX M AOCTYMHbIX

YCAYT.

%2 [lokymeHT 1/290, “TexHonorun IMT u IMT-Advanced Kak dakTopbl, CNOCOBCTBYIOWME BHEAPEHMIO LUMPOKOMOMOCHBIX YCYT B
Kennn”, Pecnybnunka Kenus; otuet no Bonpocy 25/2, nccneaosatensckmin nepnoa MC3-D 2010-2014 roaos.

% [lokymeHT SG1RGQ/300, “OTKpbITbIN AOCTYN U KOHKYPEHTHOE NpeaoCTaBAeHMe YCAYT A1 CEKTOPOB BOIOKOHHO-0MTUYECKOM 1
LUMPOKOMNONOCHOM cBA3M AdraHuctaHa”, AbraHncTaH.
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OCHOBHblE L&/ TAKOrO NOAX0/a 3aK/IH04at0TCA B CIEAYIOWEM:

- COAENCTBOBaTbL NPEeAOCTaBAEHMIO YCAYT WNPOKOMOJOCHOM CBA3M B HEAOCTAaTOYHO OBC/YKMBAEMbIX
parnoHax;

- obecneymBatb CBOOOAHYD M YECTHYH KOHKYPEHLMIO Ha PbIHKaX BOJOKOHHO-OMTUYECKOWM
N LWMPOKOMONOCHON MHOPACTPYKTYPbI;

- obecneynBaTb OTKPbITbIM A0CTYN K 6a30BOM aKTMBHOM M NMAaCCMBHON MHDPACTPYKTYPam Ha Npo3payHoM
OCHOBe 1 6e3 ANCKPUMUHALIMK;

- obecrneynBaTb YacTHbIM KOMMaHUAM, rOCyaapCTBEHHbIM OPraHM3aunaAM N MapTHEPCTBaM MeX4y HUMAU
BO3MOXHOCTb CO3aBaTb, B/IA4eTb N 3KCN/IyaTUPOBaATb BO/IOKOHHO-ONTUYECKYHO U LUMPOKOMO/OCHYHO

MHOPACTPYKTYPY;
- obecneynBaTb BO3MOXHOCTb BbIXOJa Ha PbIHOK HOBbIX Y4aCTHUKOB;

- OTKPbIBAaTb MEXAYHAapPOAHbIe LW/03bl U MYHKTbl 0bMeHa Tpadukom mHTepHeTa (IXP) ana yactHoM
KOHKYpPEeHLMK, 0BCYKAEHUA LLeH M 3KCNyaTalmm OpraHm3aLmMamm HacTHOTO M roCyAapCcTBEHHOIO CEKTOPOB;

- co3fatb cekTop MKT, cBO6OAHbIN OT MOHOMONUIA U KapTenei; u
- obecneynTb HaceNeHMo AOCTYMHbIN U HaAeKHbI WMPOKOMOAOCHbLIM A0CTYM.

ObecneyeHne NpefoOCTaBNEHNA YCAYT CBA3W BCEM rPaXKAaHamM CTpaHbl ABNAETCA OAHOMN U3 Hanboee CAOXKHbIX
33724, C KOTOPbIMM CTANIKMBAKOTCA PETYATOPHbIE OpraHbl M NPaBUTENLCTBA PA3BMBAIOLIMXCA CTPAH B CE/TbCKMX
paiioHax™ v pelueHnto KOTOPOW CNOCOBCTBYET MCMNONb30BAHME GUHAHCOBOW NOAAEPKKM DOHAA YHUBEPCAbHOTO
obcnykmBaHma (USF) n npumeHeHne perynatopHbiXx mep B Gopme 0CcBOHOXKAEHNS OT NAaTbl 32 MCMO/b30BaHNE
CMEeKTPa CPOKOM Ha MATb NIEeT. ITa CTPaTerus, Kak oxunaaeTca, byaet cnocobCcTBOBaTh CHUMKEHMIO NEPBOHAYA/bHBIX
3aTpaT Ha BHeApeHWe yCayr, a Takxke obecneynT onepatopam NbroTHbIN NePUOA, 418 AOCTUKEHUA OKYNaeMOCTH
WHBECTULMN.

3.2 Monntmnyeckmne NPUHLUMbI

HekoTopble cTpaHbl, Takne Kak LLpu-/laHka, pa3paboTanm CBOK HaLMOHANbHYIO MOAUTUKY B 0bHaacTu
LUIMPOKOMOOCHOW CBA3M Ha OCHOBE CNeAyHOLMX OCHOBHbIX MPWHLMMOB MU MOCHINOK:

a) 3Ta NOAWTMKA BbIXOAWT 3@ PAMKM NMOAUTUKM A1 SKOHOMMKM cekTopa VKT — OHa 0XBaTbIBAET BCHO SIKOHOMMKY
LLipn-/laHKK 1 KacaeTca NPOoM3BOACTBA WM MOCTaBKM TOBAPOB M YCAYr U CBA3AHHbLIX C HUMMK onepaLmii B
MacliTabax Bce 3IKOHOMUKK;

b)  3Ta nonuTMKa KacaeTcs Bcex Ntodei B LUpu-/laHKe ¢ TOYKM 3peHUs MX KOHTAKTOB M COLMaNbHOro
B3aMMO/ENCTBMNA C 0OLWECTBEHHBIMU MHCTUTYTAaMM W APYT C APYrOM — OHa OXBaTbIBAET BCe 0OLIECTBO;

C) 3Ta NONIMTUKA 3aTparmBaeT BCe MNPaBnUTE/IbCTBO — OHA OXBATbIBAET NpeaocTaB/ieHne NPaBnTe/IbCTBOM BCEX
YCAyr, ocobeHHO TeX, KOTOPble MOTYT NpedoCTaBAATbCA NN NOAAEPHKNBATLCA B OHNANHOBOM pexnme;

d)  ycnex 3Toi NONUTUKM ByAeT 3aBMCETb OT Peasnm3aLiin BCeX KOMMOHEHTOB 3KOCUCTEMbI LUIMPOKOMOOCHON
CBA3M M NPU3HAHWA TOTO, YTO M/1aHbl LO/KHbI NOAAEPHKMBATL U YCUANBATH AaCMNEKTbl SKOCUCTEMBbI, CBA3AHHbIE
KaK CO CMpPOCOM, TaK U C NPeasIOKEHMEM, a TaKXKe NOTeHLMaN OCBOEHMA COLMaIbHO-IKOHOMUYECKMX
npeobpaszosaHuit;

e)  ycnex peanu3aumu LWIMPOKOMONOCHONM CBA3M OyaeT 3aBuceTb OT 3GPEeKTMBHOTO PYKOBOACTBA,
OCYLLEeCTB/SEMOro NPaBUTEIbCTBOM M CeKTOpom VKT, MOAKPEnAeHHOTO YEeTKMMMU NONAUTUYECKMMU
yCTaHOBKaMU, NMOOLLPAOWMMM MHBECTULMM FOCYAaPCTBEHHOIO M YaCTHOTO CEKTOPOB;

f) PEerynaTopHble U MONUTUYECKME YCTAaHOBKM ByayT cnocobCcTBOBaTh KOHKYPEHUMM M PA3BUTUIO HOBbIX U
MHHOBALIMOHHbIX YCNYT M MPUMEHEHWIA Ha PbIHKAX LWMPOKOMNOA0CHOM CBA3U. B 4aCTHOCTY, OXKMAAETCH, UTO
TaKue ycayrm v npumeHeHus ByayT NnpeaocTaBiaTbCA B MAKCMMAbHO BO3MOXKHOWM CTENEHM Ha YCTOMYMBOW
KOMMEepPYeCKoi OCHOBe 1 YTo cybcuaMpoBaHue NpeaoCcTasieHUs yeayr ByaeT orpaHnYMBaTLC YCI0BUAMM
BbICOKOI CTOMMOCTU M HU3KOIO CNPOCa Ha PbIHKE M OyAET HOCUTb XapaKTep OAHOKPATHbIX Mep Mau Mmep
BPEMEHHOr0 XapakTepa; 1

% [okymeHT 1/290, “BO3MOKHOCTM YCTAHOBNEHMSA COEAMHEHWI B CENbCKMX paiioHax bnarogaps cybcuamam 1 0TKasy OT B3MMaHMA

cbopoB 3a UCnoNb30BaHWe cnekTpa: onbiT KeHnn”, Pecnybanka Kenwms.
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g) 3TW LUMPOKOMOOCHbIE YCAYTN AOMKHBI ObITb AOCTYMHbI A8 BCEX Ntoaen U coobllecTs B LLpn-laHke n
WX AOCTYMHOCTb A0/IKHA ObiTb 0becneyeHa BO BCeX ee acnekTax (Hasuune, NPUemIemocTb B LLEHOBOM
OTHOLEHWM, a TaKKe NOTeHLMaN MCMOIb30BaHA).>

33 TeHAEHUMM B Pa3INYHbIX TEXHONOTUAX PA3BEPTLIBAHMA LMPOKOMOAOCHOTO A0CTYNA,
npeasaaraemble yCayrm U peryiatopHble coobpaykeHums

3.3.1 [pobnemsbi c pa3BepTbiBaHUEM A0CTyNa Nnocaeayowmx nokoneHui (AMnM)

Ha pucyHKe 12 oTpaskeHo HenpepbiBHOE paclunpeHne macluTabos nepexoaa yCcayr NoABM»KHOM CBA3M OT ceTell
GSM K ceTam LTE B Lensx yaoBAeTBOPEHMS BbICOKOrO CMpoca Ha nepeaadvy AaHHbix. LTE TpebyeTca Bce 6onblie
4acToT 419 YA0BAETBOPEHMA NOTPEOHOCTH B Nepedaye makcnmaibHo 60/blix 06bemMoB AaHHbIX U Bce bonee
pa3BuTas MHOPACTPYKTypa A5 obecneyeHmns HeobXoAMMOro Kadectsa obcnyRmnsaHma (QoS) B COOTBETCTBUM C
TpeboBaHUAMM, NPEabABAAEMbIMM NONb30BATENAMMN CMAPTOOHOB, NMIAHLWETHbLIX KOMMbLIOTEPOB M BCEX HOBbIX
YCTPOWCTB, MOAK/MOYEHHbIX K ceTam MBB, B pamKax npeaocTasieHnsa yeayr MesKMallnHHOTO B3auMOoAeNCcTBIA
(MZM)%, 97.

PucyHoK 12: MporHo3bl OTHOCUTENIbHO POCTa YMUCNA KOHTPAKTOB HAa MOABUXHYIO CBA3b B pa3buBke no
TEXHONOTUAM

KOHTpaKTbl Ha NOABUMIKHYIO CBA3bL 9,2 Mnpa. KOHTpaKToB
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Kak NoKkasaHo Ha puUcyHKe 12, pasinyHble CeTU MOABUMKHOM CBA3M, B KOTOPbIX MCMOAb3YIOTCA TexHonornmn 2G, 3G
n 4G, byayT B TeYeHWe AIMTENbHOMO BPeMeHM NPOAO/KaTb MPeLOCTaBAATb YCAYTU NOABUMKHOWM CBA3M B OAHOM
1 TOI e CTpaHe B NapasniesibHOM PEXMME M YTO Kax0M ceT TpebyeTcs CBOV CODCTBEHHBIN AManasoH YyacToT
ONA NpefloCTaBNeHNA yCayr Hanbonee BbICOKOrO KayecTBa TEKYLWMM MOAb30BaTENAM, NOAYHAOWMM YCayry
nonepemMeHHO OT Pa3HbIX CETei B 3aBMCMMOCTM OT 30HbI MOKPbITUA M Tpebyemoro Buaa ycayr (CBA3aHHbIX C
nepenavyen ronoca Uau AaHHbIX).

B cTpemnennn pazsepHyTb AMNM HaLMOHaAbHbIN PEFYAATOPHbIN OpraH anekTpocsasu Ernnta— NTRA —paspaboTtan
WMPOKOMACLUTAbHbIV NAaH NOBbIWEHWA AOCTYNHOCTH MHTEPHETA B ErMnTe B pamKkax HauMOHaAbHOTO naaHa
Pa3BUTUA LUIMPOKONOOCHOM CBA3n (eMisr), KOTopbIt Bbin onMcaH Bbiwe, B pasgene 1.2.%

3.3.2  Pa3BuTME LUMPOKOMOJIOCHbIX CBA3EM C MOMOLLbIO CETEBOrO 06LL,EecTBa

KoHuenuua ceteBoro obuwiecTa, B KOTOPOM OyayT MOAKIOYEHbI BCE, KOMY HEODBXOAMMO MOAKIOYEHME,
npeabABnaeT Hosble TpeboBaHUA K cBA3N. LTE ABNAETCA KAOYEBBIM KOMMOHEHTOM B YA0BNETBOPEHUM ITUX
TpebosaHuA, 1 Bbinyck 13 LTE ABaseTcA creaytoLMm Wwarom B pas3sutim LTE. B Bbinycke 13 LTE 6yaeT oTpaskeHo
ycoBeplUeHcTBoBaHMe LTE B pAze acnekToB, a Takke byaeT pacumpeH noteHuman LTE Kak naathpopmbl AnA CETEBOTO
obuecTsa. K yncay ycoBeplleHCTBOBaHW B 3STOM BbIMyCKe OTHOCATCS AOCTYN C NOMOLLbHO IMLEH3MPYEMBIX MO/IOC,

% [lokymeHT SGI1RGQ/288, “HaunoHanbHaa nonntuka Lpu-laHku B 06aacTv WUpoKkononocHol csasun”, emokpaTuyeckasn
Coumanuctuyeckan Pecnybnvka Wpw-/aHka.

% [lokymeHT SG1RGQ/161, Alcatel-Lucent International (®paHuus), Alcatel-Lucent USA (CoeanHeHHble LLTaTbl AMepuKm).

9 [lokymeHT 1/189, “Pa3suTue ceTei NoABUKHOM LUMPOKOMONOCHOM CBA3W, AN8 pacCMoTpeHus B otyeTax”, Ericsson, Lseums.

% [lokymeHT SG1RGQ/75, “ocTyn nocaeaytouimx NOKOAEHWM A8 LWWMPOKONOAOCHOM cBa3n”, Apabckan Pecnybavka Ervner.
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B pamKax KOTOPOro cuctema 06beavHEHUA HECYLLIMX NPUMEHSAETCA B LeNSX UCNOAb30BaHWA A0NONHUTENbHO
HeNNLEH3MPYEMOTO CNEKTPa, a TaKXKe NCMOb30BaHMe CXeMbl Nepeaaym C UCNoNb30BaHNEM HECKOIbKUX aHTEHH
KaK B FOPM30OHTA/IbHOM, TaK M BEPTUKANBbHOM MaaHe. ITU yCOBEPLWEHCTBOBAHMA NMO3BONAT NOBbLICUTL 06LLYytO
MPOMYCKHYI CNOCOOHOCTb, @ TaKKe CKOPOCTb Nepesayy Noib30BaTeNbCKUX AaHHbIX. YMEHbLIEHHbIE 3HaYeHNs
BpeMeHW 3anasaplBaHus B Bbinycke 13 Takke HyayT cnocobCTBOBATL MCMOMb30BAHUIO TAKMX OYEHb BbICOKMX
CKOpOCTEl nepesayn AaHHbIX NPOTOKoNamu Hosiee BbICOKOTO YpoBHS, Kak TCP.

B TO ke Bpema LTE paclimpuTca M OXBaTWUT HOBble CLEHapWW UCMONb30BaHMA, obecneuns yayyweHHyo
NOAAEPKKY HeA0POroro 1 3HepProadpdEKTUBHOIO MHTEHCUBHOIO MEXMALUMHHOTO OOMEeHa 33 CYET yMeHbLLIEHWUS
LWMPKUHbLI nonockl PY. CoBeplleHCTBOBaHME NPAMOro B3aMMOAENCTBMA MeXay YCTpoicTBammM obecneymt
MoBbILLEHNE KayecTBa MNOAAEPHKKU A obecnedyeHns obLIeCTBEHHOM Be30MacHOCTM, a TaKKe Pas/MYHbIX
C/ly4aeB KOMMEPYECKOro 1cnonb3oBaHms. LTE npeactasnset coboi rubryto nnathopmy, KoTopas NocToAHHO
pa3BMBAETCA C Y4ETOM HOBbIX TPeHOBaHNI M AONONHUTEIbHbIX CLieHapueB. 3Ta aBontoums LTE cnocobHa cbirpath
KM3HEHHO BaXKHYIO PO/Ib B peannsalimm KoHLenuumn cetesoro obLLecTsa.

B cooTBeTCTBMM C pekoMmeHaauMaMmn MexxBeLoOMCTBEHHOM KOMMCCHM NO pagmoYacToTam Pecnybimkim KasaxcTtaH
(MKPY) ot 7 nekabpsa 2015 roaa onepaTtopam cotoBoi cesasn (AO “Kecenn”, TOO “Kap-Ten”, TOO “MTC” n AO
“AnTten”) npeaocTaBieHa BO3MOMKHOCTb MCMO/Ib30BaHMA BblA€NEHHbIX UM paamoYacToT cTaHaapTos GSM, DCS-
1800 (GSM-1800) 1 UMTS/WCDMA (3G) ana opraHm3aummn COTOBOM CBA3M YEeTBEPTOro NOKOIEHWA CTaHAapTa
LTE (4G) n LTE-Advanced, To ecTb NpumMeHeHne NpUHLMNa TEXHONOrMYECKoM HeilTpanbHoCcTK. %

Kpome Toro, no peweHmto MKPY Obl10 NPUHATO pacnpenenntb B YCTAHOBAEHHOM 3aKOHOM MNopsaaKe
PaZMOYaCcTOThl LWMPKUHON nonockl no 10/10 MTL, mexay AencTBYOWMMM onepaTopammn COTOBOM CBA3M C
BHECeHMeM Pa30BOoM NaaThl, 6e3 NPoBeAeHMA KOHKYPCa, B CBA3M C OrPaHMYEHHbIM KONMYECTBOM OrnepaTopoB
COTOBOW CBA3MU.

TOT NPUHLMN BBEAEH BO MHOTUX CTPaHaXx 1 CErofHsA CTaHOBMUTCA 0COBEHHO aKTyaslbHbIM BBUAY KOHBEPTEHLMM
YCAYT U YCKOPEHHOM CMEHAEMOCTU Pa3/INYHBIX TEXHOOTUA.

BbicoKkas aHeproadGeKTUBHOCTL B LLENAX CHUMKEHWA SHepronoTpebaeHna cetu ABNATCA KPUTUUYECKM BarKHbIM
TpeboBaHuem, npeabasasembiMm K cetam IMT-2020. 3To no3BoAAET CHU3UTb 06LLYH0 CTOMMOCTb BAAAEHMA,
obneryaet pacnpocTpaHeHne BO3MOXKHOCTM NMOAKMOYEHUA K CETU Ha OTAa/NeHHble UK CeNbCKMe ParoHbl,
a TakXke obecneymBaeT yCTOMYMBOE NpeaocTaBNeHne A0CTyna K ceTu Ha ocHoBe Honee 3ddeKTUBHOrO
MCMoNb30BaHUA Pecypcos.

JHeproadPeKTUBHOCTL Y)Ke [aBHO MrpaeT BaXKHYl posib B obecneyeHnmr NoABUMKHOM CBA3M Ha CTOPOHEe
YCTPOWCTB. BbICOKan aHeproaddeKTMBHOCTb YCTPOCTB cnocobcTByeT Honee NPoAOKUTENBHOMY BPEMEHM
paboTbl OT aKKYMY/NIATOPHOM BaTapeun 1 ABASETCA KU3HEHHO BaXKHOM COCTaBAAOLLEN peBoMtOLUMM B chepe
NOABUXKHOW CBA3W. BMmecTe ¢ Tem NOTPebHOCTb B BbICOKON 3HEProahdEeKTUBHOCTU TaKKe CTana KAto4YeBbIM
baKTopOM pasBUTMA CETEBOM MHDPACTPYKTYPbI. B 3TOM OTHOLLEHMM 334342 3aK/1H0YAETCA B TOM, YTOObI CHU3UTL
obuiee sHepronoTpebaeHne ceTH, Npu 3TOM CNPaBAAACL C KOOCCANbHBIM yBeMYeHneM obbema Tpadurka u
KO/IMYeCTBa No/b30BaTes1en.

[OocTuKeHne BbICOKOW 3HeproaddeKkTBHOCTM TpebyeT OCHOBOMONAratollero M3mMeHeHuUs MPUHLUMMNOB
NPOEKTUPOBAHMA U NPAKTUKM Peanmn3alym B 0TPAC/M NOABUKHOM cBA3K. OTpac/ab, KoTopas bbina cocpeaoToyeHa
Ha obecrneyeHnn BbICOKOM NPOMYCKHOM CMOCOOHOCTM M BbICOKOW CKOPOCTM Nepesiayun AaHHbIX, TENepb TaKKe
nocTeneHHO 0CO3HAET BAXKHOCTb BbICOKON 3HEProadGeKTMBHOCTM B Te NEPUOADI, KOTAa AaHHbIX 418 Nepeaaymn
nAn 06paboTKM Masno uan BooblLe HeT.

Cuctembl IMT-2020, obnagatoliyme BbICOKON 3HEProsdpGEeKTUBHOCTLIO, A0KHbI OCHOBbLIBATHCA Ha CAeAyHOLIMX
NPUHLMNAX NPOEKTUPOBAHMA: HAXOAUTLCA B aKTMBHOM COCTOAHMW U NepenaBaTb AaHHbIE TONbKO TOr4a M Tam,
Koraa v rae aTo HeobxoAMmo. 3TO NO3BOUT CO3A4aTb MacITabupyemyto, yrpaBasaemyto U TMOKyIo CTPYKTYpY CeTH,
cnocobeTaytolLyo obecneyeHmto sHepronoTpebaeHna, NOMCTUHE 3aBUCALLETO OT Harpy3ku, 1 MakCMManbHO
PacCWMPUTb BO3SMOXKHOCTU A1 SKOHOMUM SHEPTUN.

K yncny BaxKkHeNLWMX TEXHOMOTMI, MO3BONAIOLWMX AOOUTHCA 3TOFO, OTHOCATCA CBEPXYMPOLLEHHAS KOHCTPYKUMA,
YCOBEPLLEHCTBOBAHHbIE MeToAbl GOPMUPOBAHMA NyYelt 1 pasaeneHne YpoBHA Noib30BaTeNbCKUX AaHHbIX U1
YPOBHSA YNPaBAeHUs CUCTEMON B paanonHTepdeNice, a TakKe BUPTyann3aLma ceTeBbiX GyHKUMN U MPpUMEHEHNe
061aYHbIX TEXHOMOTUN.

% [okymeHT SG1IRGQ/152, Pecnybamka KasaxcTaH.
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MoBOAA UTOT, MOMKHO CKa3aTb, YTO Pa3BepPTbIBaHME HOBbIX CETEN NOABUIKHOW LLIMPOKOMONOCHOW CBA3M, TaKMX
Kak LTE, noMoXeT agMUHUCTPaLMAM YA0BNETBOPATL BbICOKME NOTPEOHOCTH B TpaduMKe AaHHbIX B BanKaiwem
oyayuiem. Bmecte ¢ Tem A1a peanmsaumm 3TUX TEXHONOMMIA HeobXoAMMO Hannume A0CTaTouHOro obbema
BHOBb Bbl/1€/IEHHOTO CMEKTPA, Y4MTbIBAA, YTO CYLLECTBYIOLLME YAaCTOTbl MCMO/b3YHOTCA CYLLECTBYIOWMMM CETAMM
noABMMKHOW CBA3KM. Kak MoKasbiBalOT HeKoTopble uccnenosaHns MCI-R, obbem cnekTpa, Heobxoanmbli
017 YO0BNETBOPEHMA YCyraMmn NMOABUKHOM CBA3M OXKMZAaeMblx NoTpebHocTel B Tpaduke AaHHbIX, K 2020
roaly coctaBuT okono 1900 MTw, 2

3.3.3  OcHoBHble coobparkeHus, Kacatowmeca obecrneyeHns LMPOKOMOIOCHOM CBA3N B CE/IbCKUX
panoHax

B pa3BumBatoLLMXCA CTpaHax NpPeaoCTaBaAeHMe YCAYT LMPOKOMNOAOCHOW CBA3KN NpeacTaBnseT cobol npobaemy,
YYMTbIBAsA TOMONOMMYECKYIO 1 SKOHOMMYECKYID CUTYaALMIO B CENbCKOWM MeCTHOCTK.'®t CeT NOABMMKHON CBA3N
ABMAIOTCA NPABU/IbHbIM PELLIEHNEM C YYETOM UX TEXHUYECKMX XaPaKTEPUCTUK. B HacTosALLee BpeMS CyLLECTBYHOT
TeXHUYECKMe BO3MOXKHOCTU A1 COAENCTBUA aAMUHUCTPALMAM B NPELOCTaBAEHWUM YCAYT WMPOKOMOAOCHOM
CBA3M B Hanbosnee OTAaNeHHbIX PaioHaXx C MOMOLLbIO HEAOPOTMX U ObICTPbLIX TEXHNUYECKUX PELLIEHWI, KOTopble
3aK/0YAOTCA B YCTaHOBKE NOJIHOM CTAHLLMMW COTOBOW CBA3M HENOCPEACTBEHHO Ha CTONBE AN MayTe, TEM CaMbIM
MUHUMK3MUPYA 3aTPaTbl ¥ BPEMA Ha YCTaHOBKY. Ha pucyHKe 13 npuseaeHsl NoAp06HbIe AaHHbIe TEXHUYECKOTO
pelleHns ANA CeNbCKMX PAaoHOB, a Takke doTorpadua peasbHON Pa3BEPHYTON TakMM 06pa3omM CTaHUMM
coTOBOM €BA3W. C NOMOLLbIO 3TOTO peleHns NocaeaHne HEOXBaYeHHble PaioHbl CTPaHbl MOTYT BCTYMUTb B
undposyto anoxy. C nomoupto TexHonoruu LTE, B ciydae ee BHeAPEHUA, MOTYT BbiTb AOCTUITHYTHI NMUKOBbIE
cKopocTtu Ao 36,7 Méut/c.

PucyHoK 13: TexHu4ecKkoe pelleHue AAA NpefocTaBleHua yCayr WKWPOKOMONOCHOM CBA3W B CebCKUX/
OTAa/IeHHbIX PaioHax
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CeTn noaBwxHoM cBA3M LTE 1 3G cnocobHbl NoaAepKMBaTb TaKMe MPUMEHEHUA U YC/IYTU, Kak OCHOBaHHbIe Ha
nHTepHeTe Bellel (10T) U MEXMaLWMHHOM B3aumoaencTemmn (M2M), yunTbiBas, UTo Takne ceTv obecneunsatoT
OYeHb Masioe BpemMs 3a4ePXKKM, YTO ABAAETCA OAHUM U3 TEXHUYECKMX TPEOOBaHMI, MpeabaBaAeMbIX K YKa3aHHbIM
NPUMEHeHWAM, 1 0XBaTbIBatOT BCe HeobxoauMmble 0bnacTu npefocTasneHus yeayr loT.

3.3.4 [onoxeHus, KacatoLmeca ceTen NocaeayoLEero NoKoieHns

Ha pucyHke 14 oTpakeH nocteneHHbli pocT 06bema TpadmKa AaHHbIX NOABUKHOM CBA3N C TEYEHUEM BPEMEHM.
Mepenaya Bnaeo asnsetca Hanbonee BocTpeboBaHHbIM MPUMEHEHMEM, 1 MO3TOMY HEOBXOAMMO CNOCOOCTBOBATL

10 Bonee noapobHas MHOPMaLMa NpeacTasieHa No cedytowmm ceolakam: http://www.anatel.org.mx/docs/interes/Ericsson_

Mobility Report.pdf u http://www.ericsson.com/res/docs/2015/ericsson-mobility-report-feb-2015-interim.pdf.

01 NlokymeHT 1/189, “Pa3BuTue ceTeit NOABUKHOM WMPOKOMONOCHOM CBA3M, 419 paccmoTpeHms B otyeTax”, Ericsson (LUBeupus).
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pa3BepTbiBaHNIO ceTen 4G, ¢ Tem YTODbI 0becneynTb KOHEYHOMY MO/Ib30BATENIO HaUbOoIee BbICOKOE KauecTBo
06CNYKMBAHWA ANA 3aKaYKM W 3arpy3KM BUAEOMAaTepHaos.

PucyHok 14: TpaduK AaHHbIX NOABUNKHOM CBA3M B Pa3bMBKe MO TUMAM NPUIONKEHNA

TpaduK gaHHbIX NOABUXKHON CBA3U
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3.3.5 Manble coTbl 1A pa3BepPTbIBaHUA LWMPOKONONOCHOIO A0CTYNA B C&/IbCKMX pal7|0Hax

Henb3a oTpuLaTh, YTO OHOW M3 CNOXKHBIX 33/a4, CTOALLMX Nepes, NPaBUTeNbCTBAMM PAa3BMBAIOLLMXCA CTPaH,
Hanpumep B JTaTUHCKOM AMepuKe, saBnseTcs obecneyeHne 6a30BOM BO3IMOMKHOCTM MOAKMOYEHNA B CEMBCKMX
paioHax'%* c y4eTom TOro, YTO B HacTosAllee Bpems 6a30Bas BO3MOXKHOCTb MOAK/OYEHMA, O3yCNOBHO, He
OrpaHMYMBAETCS FO/I0COBOW CBA3bIO, @ BKAOYAET AaHHbIE, KOTOPbIE CYXKaT B KaYecTBe MHCTPYMeHTa Ans
npefocTaBNeHNA LEeNoro paga Apyrux yCayr, KoTopble LOMKHbI ObiTb 0becneyeHbl B pamkax 1t0boro npoekTa
Pa3BUTUA LLIMPOKOMONOCHOM CBA3N. 1%

OAHMM 13 OCHOBHbIX MPENATCTBMIA (419 NPAaBUTENbCTB M NMOCTaBLLMKOB YC/1YT) B OXBATE HACENEHMS, HE UMEIOLLEro
NOAKMOYEHNA HU K KaKOW U3 CeTel CBA3M, ABNAIOTCA 3aTPaThl, CBA3AHHbIE C Pa3BEPTbIBAHWEM CTALMOHAPHOW
MHOPACTPYKTYPbI, a TaKKe CBA3aHHbIX C 3TMM Da30BbIX Nepeatolmnx ctaHumin (bNC) IMT. MpumeHeHne
TPAAMUMOHHbIX PELUEHMI, TaKMX KaK Makpo-bl1C, NpMBOAUT K NOABAEHWUIO BU3HEC-NPOEKTOB, TPEOYHOLWMX
HaZIMUYNA KPUTUUYECKON YUCEHHOCTM abOHEHTOB, NPeBbILIAOLLEN YNCAEHHOCTb HaceneHna ntoboro ogHOro
CesIbCKOro MocesieHns, C Y4eTOM TOrO, YTO B HO/bLIEN YacTW PEryNATOPHbBIX NMOMOKEHWI NOKPLITUE PANOHOB
C YNCNEHHOCTbIO HacesneHuna meHee 500 KuTenen ABASETCA NOCAEAHUM NPUOPUTETOM (3TO YMUCIO MONKET
HbITb BbILIE B 3aBUCMMOCTH OT MONIUTUKM CTPaHbI). HECMOTPA Ha TO YTO Takmne BM3HEC-NPOEKTbl MOryT HOCKUTb
CNIOXKHbII XapaKTep, HacylHas NoTPebHOCTb TaKMX COOOLLECTB B CBA3M B LEAX 0becnedyeHna nx pocta 1 BKka1aaa B
Ba/I0BOW BHYTPEHHMI NpoayKT (BBIM) B coueTaHnm € NOTEHLMANbHbIMU BO3MOXHOCTAMM, TAKUMM KaK BHEAPEHWE
MHTepHeTa Bellel (loT) B cenbckux parioHax (MPUMEHUTENBHO K CEAbCKOMY XO3SIMCTBY M KOMMYHabHbIM
ycnyram), 3acTaBnaloT NpPaBUTeNbCTBA, MOCTABLUMKOB YCAYT U NPOM3BOAMUTENEN 0BOPYA0BAHNA 31EKTPOCBA3M
npuberatb K PasMYHbIM TEXHUYECKUM PELIEHUAM.

HeKkoTopble MocTaBWMKK ycayr B JIaTMHCKOM AMepuKe MpOBOAAT MCMbITAaHWUA BapMaHTOB B MacliTabax,
cneumanbHO YMeHbLEHHbIX A0 YMCAEHHOCTM HYXKAQIOWMXCA rpynn HaceneHmsa, B Lenax AOCTUKEHWA YPOBHA
3aTpaT, KOTOPbIV cocTasnAn Obl NULWb HEDONbLLYIO 400 MO CPABHEHWUIO CO CTOMMOCTbIO BHELPEHUA MaKpo-

102 ObecneyeHune CBA3M B CEIbCKUX palioHax ABAAETCA Npobaemoit Bo Bcem mMupe. PeleHns, nofobHble ONmMcaHHbIM B HACTOALLEM
pasaene, npeanaratoTca TakKe Ana Heboblumx Aepeserb LLamnaru 8o OpaHumm.
103 lokymeHT SG1IRGQ/161, Alcatel-Lucent International (®panupms), Alcatel-Lucent USA (CoeamHeHHble LLUTaTbl AMEpHKM).
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BIMNC. Takne BapMaHTbl OCHOBAHbl Ha NMPUMEHEHUN TEXHONOTMWN Pa3BepTbiBaHWA MaJiblIX COT BHE NMOMELLEHMA,
41O 0becneynBaeT xopoLlee NOKPbITUE B MaclTabax cenbckoro coobuiecTsa.

Y4ynTbiBas HM3KYID MOWHOCTL (5 BT) GONbWMHCTBA MasblX COT, NPeayCMOTPEHHbIX AN YCTaHOBKM BHE
nomeLleHns, obecrneyeHne 30Hbl MOKPLITUA ABASETCA C/I0KHON 3a7a4elt. TecToBble CLEHapUN PeLIeHns 3TOM
3a/a4M BK/IOYAKOT COYETaHME MasblX COT C HanpaBAeHHbIMM aHTeHHaMK, Baarogapa Yemy 30Ha NMoKPbITUA
AocTuraeT nodtv 1 KM npm UCNOIb30BaHMM HM3KKMX YacToT, Hanpumep 850 My, n 700 m npu MCNONb30BaHUMK
nonockl 2100 M. TakMm 06pa3om B 3aBUCMMOCTM OT HACeNEHHOro MyHKTa W Tpebyemoi 30Hbl MOKPbLITUA
CXeMa C HECKO/IbKMMWU MasibiMK COTaMM M HanpaBAEHHbIMW aHTEHHaMM MOXKeT obecneynTb Heobxoanmoe
NMOKPbITME BCEWN TEPPUTOPUM UM MO KPaHEN Mepe OCHOBHbIX 0OLLIECTBEHHbIX LIEHTPOB, B KOTOPbLIX HO/bLIan
4acTb HaceneHuna byaeT MMeTb OTKPbITbIN A0CTYN (LUKO/bI, HONbHULbI, OTAENEHUSA NOAULMM, MAPKK OTAbIXA).

Takaa cxema no3sosseT obecneynTb HEO6XO,EI,VIMOE MOKpPbITME, O4HAKO OCTAlOTCA ABE Cepbe3Hble I'Ip06ﬂ6MbI,
KOTOpble TaKxXe HeO6XOLI,l/IMO pewunTb. [lepBana 13 HMX CBA3aHa C AOCTYMHOCTbIO TPAH3UTHbIX NIHUIA, Y 34ecb
BO3MOXXHbl ABa BapWaHTa.

- MWKPOBOHOBbLIE NIMHMM MAaKETHON PaZMOCBA3M B CXemMe MOAKMoYeHUA Waendom, coenHeHHble
c bamKanwen makpoceteBoi 6a3oBon cTaHumen IMT, KoTopble HaluenusatoTca He 6osnee Yyem Ha
3—4 TPaH3WUTHbIX Y4aCTKa MEX/y CeNbCKMM paiioHOM 1 H6a30BoOW cTaHuuMel. OCHOBHOE NPenMyLLecTBO
TaKOro NoAXoAa 3aK/YAETCA B HU3KOM CTOMMOCTW COBPEMEHHO MUKPOBOIHOBOI PaAMOCBA3N M MaoM
BPEMEHW 3a4ePHKKM Npu coeguHeHnn IMT ¢ MCnoab30BaHMEM TaKoW TPAH3UTHOM CXeMb.

- CoenmHeHve Yyepes CNyTHUK. TepBblid BApUAHT N€FKO MPUMEHUM B HEDBObLIMX CTPaHax C YPOBHEM
NOKPbLITUA MaKpOoCoTamu, npesbiwatowmm 90 NPOLEHTOB; 0A4HAKO B BOMLLUMX CTPaHax, rae pacctoaHue
MKy CeNbCKUMM ParioHaMKM 1 NepBOi PaAMOCBA3bI0 MPEBbLIWAET BblLEYNOMAHYTble 3—4 TPAaH3UTHBbIX
y4yacTKa, coefiMHeHue yepes CnyTHUK ABAAETCA XOpollel anbTepHaTMBHOW TPaH3MTHOW CBA3M ANA
TaKWX MasibiX COT. Bpema 3a4epKKu No-npexHemy OCTaeTca rMaBHOM Npobaemoit, CBA3aHHOW C TaKMm
NOAXOA0M, TeEM He MeHee HEeKOTOpble MOCTaBLWMKN yCayr B JTaTUHCKOM AMepunKe NpoBean UChbiTaHuA
C pa3BepTbiBaHWEM Masibix cOT IMT BHe NOMELLEHNA C TPAH3UTHbLIM CMYTHUKOBbIM COEAMHEHMEM B
OvanasoHe Ka, KoTopble Aanu OTAnYHble pesyabTaTbl. %

BTopas He meHee BaxkHas Npobsema cBA3aHa C 31eKTPONUTaHMEM, HEOOXOAUMbBIM A8 Peannsaumm Bcero
pelleHns (Manbix COT U MMKPOBOIHOBOrO 060pyA0BaHMA) B AEPEBHSX, B KOTOPbIX OTCYTCTBYET 06LLECTBEHHOE
aN1eKTpnYecTBo. KpaliHe BaKHO BbIOMPATb pPeLleHMA C HU3KMM ypOBHeEM 3HepronoTpebneHuns (HekoTopble
MOCTaBLUMKN YCAYT TPEDYIOT CeTEeBbIX PeLIeHnin ¢ ypoBHEM 3HepronoTpebaeHmsa Huke 100 BT), ¢ Tem 4TobbI
CTaHLMA morna paboTaTb Ha COMHEYHbIX GOTO3IeMEHTAX, CHAaBKEHHbIX aKKyMYNATOPHbIMKU BaTapeamu (B
3aBMCUMOCTM OT MECTHbIX YC/I0BUI MOXKET BbITb PACCMOTPEH BOMPOC 06 MCMOIb30BaHMM APYTUX UCTOUHMKOB
3HEePrmu, TakmMx Kak aHeprus Betpa). MoOMUMO NpeasioKEHNA, KACAtOLLMXCA UCMONb30BaHNA albTePHATUBHbIX
MNCTOYHMKOB SHEPTUK, LIENTb 3aK/104YAETCA B 0becneyeHnn rapaHTMm aBTOHOMHOM paboTbl B TEYEHME TPeX AHeMN
C YYETOM TOTO, YTO 3TU PANOHbI ABNAIOTCA OTAANIEHHBIMW U NOAAEPHKAHME U 0becneyeHre HENPepPbIBHOCTU YCyr
MOKET NPEeACTaBNfTb peanbHyto Npobaemy.

Mocne TOro Kak BCce TexHMYecKMe CLEeHapumn yCnewHo NpoTeCcTUPOBaHbl, CAeAyiowan 3a4ada 3ak/ato4aeTca B
aKcnyaTauum 1 06CNyKMBaAHUK Pa3BepHYTON MHOPACTPYKTYPbI, ONATH XKe C y4eTOM OTAaIeHHOrO PacnoNoXKeHNA
COOTBETCTBYIOLLErO CeNbCKOro paoHa. B HacToAllee BpeMA Pas/IMYHbIMKW NOCTaBLLMKAMK YCAYT M3y4atoTCa
MHTepecHble NOAXO/bl, TaKMe Kak, Hanpumep, obyveHne coobLLecTs AeATeNbHOCTM No obecneveHnto NepBUYHOM
TEXHWYECKOW NOAAEPHKKM, C TEM YTOObI B IT0HOM C/lydae BO3HUKHOBEHME NOTPEOHOCTM B OKa3aHWUM NepBUYHOM
TeXHUYeCKoM NOMOLLM Ha MecTe ¢ NPoH1eMOoi MOV Nerko cnpasnTbCA 0BLLLECTBEHHbIE NOAPAAYMKM U3 LePEBHM
WU COCEAHMX HAaCeNEHHbIX MYHKTOB. B Apyrom ciydyae MOXKET NPUMEHATLCA cXxema GpaHLWmM3bl ANA CeNbCKUX
paiioHOB, B KOTOPOW cybnoapaaYmK BnageeT MHGPaCTPYKTYypoit, obecneyunsan ee sKCnayaTaLLMio U TEXHUYECKoe
obcnyKMBaHME, M MAATUT UMEIOLLLEMYCA MOCTABLLMKY YCYT, KOTOPbIM MPeaoCcTaBAfeT OCTYN K UCMO/b30BAHWIO
cnekTpa 3G.

B 3ak/toueHMe ciedyer OTMETUTb, YTO TeXHUUYECKME BapuaHTbl, paCCMOTPEHHbIE B HACTOALIEM pasdese
(nprmeHeHMe Mmanbix coT 3G € HanpaBAEHHbIMM aHTEHHAMM, MUKPOBOJTHOBbIE IMHUM NAaKETHON PaAMOCBA3M U
coeHEHME Yepes CNYTHUK, a TaKkKe HU3Koe sHepronoTpebieHmne ana obecneyeHns BOSMOXHOCTM UCMO/Ib30BaTh
aNbTepHaTUBHbIE UCTOUYHMKMN SHEPTUM), MO3BOAAIOT Pas3paboTaTb KU3HECTOCOOHbIE TEXHUYECKUE peLIeHMS,
CTOMMOCTb KOTOPbIX MPUW STOM COCTaBAAET MLb HEBO/bLLIYIO YacTb 0BLLEN CTOMMOCTH Pa3BepPTbIBAHMA MaKpPO-

0% C Tex nop Kak pagmouHtepdeiic luH no TyHHento IpSEC noaHocTbio yTBepamacs 6aarofaps CnyTHUKOBOMY COEANHEHWIO,
rONI0COBbIE BbI30OBbI CTA/IN YCTOABLUEWCA YCNYTOM, U B HEKOTOPbIX MPUIOKEHWAX AaHHbIX MPOMNYCKHaA CMOCOBHOCTb HUCXOAALLEN
NMHUKM gocturna 18 MBuUT/c ¢ 3aaepkKoi okono 680 MC 1 ApoXKaHMeM 0KONO 15 MC Ha TPAHCMOPTHOM YPOBHE.
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BMC B TakMx parioHax. KoHeYHo, perynsTopHble opraHbl MOTYT TaKKe CnocobCTBOBAThL YCKOPEHHOMY NPUHATUIO
TaKMX pelleHni, ycTaHaBnMBadA Ha BanKalLlyo nepcnekTUBy NpeAesbHblii Cpok obecneyeHna BOSMOMXKHOCTH
NOAKOYEHMA COOBLLECTB C YNCIEHHOCTbIO HaceneHna meHee 500 YenoBsek, B pamkax 06A3aTeNIbCTB, CBA3AHHbIX
C pacnpegeneHvem cnekTpa.

3.4  KnwouyeBble 3/1€MEHTbl COAENCTBMA BO3MOXKHOMY PA3BEPTbIBAHUID CUCTEM,
NHTErpUpPYIOLWMX CMYTHUKOBbIE U Ha3eMHble cermeHTbl IMT

CyuiecTByeT MHOXeCTBO GaKTOpPOB, KOTOPble HEOBXOAMMO YUNTbLIBATbL NMPU PeanM3aLLMm TaKUX Pa3BepTbiBaHMA,
KOTOpble NpuBeAeHbl Hxe. %

a) CoepumBatoLLme GaKkTopbl B peryiaTopHor coepe

OCHOBHOM GaKTOp, CAEePKMBAIOLLNIA Pa3BepTbiBAHNE, MOXKET ObITb CBSA3aH C TEM, YTO HOPMATUBHbIE MOOKEHMS,
perynnpytolime HasemHble cuctemsl IMT 1 peanms3aumio CNyTHUKOBbIX CUCTEM, Pas3/ivyHbl U HeobxoaMma
NX KOHBEPreHums. ITO A0/IKHO KacaTbCs BOMPOCOB AMLEH3MPOBAHMSA, UCMOMb30BaHMSA CMEKTPa U KayecTsa
CTaHAAPTOB AEATENIbHOCTU.

b)  TpebosaHuA Kk ceTn HetNet

CyluecTBytoLLMe HazeMHble peannsaumm IMT npegycmaTpmBatoT ynpasieHne peannsaumeil LMPOKONOA0CHON
CBSA3M C UCMO/Ib30BaHMEM Pa3nYHbIX TexHonormi (Hanpumep, UMTS, LTE, LTE-A), B pasnnyHbIX Noa0Cax crnekTpa
N T. 4., v fobaBneHne cCnyTHUKOBOW CUCTeMbl AOMKHO BbITb onpeaeneHo Ana obecneyeHna COBMECTUMOCTM C
CyLLECTBYIOLLENM apxuTeKTypol ceTn HetNet. 3To byaeT BarkHelWMM TpeboBaHMeM, TaK Kak KoHBepreHuus byaet
3aBMCETb OT COBMECTUMOCTM CUCTEM APYT C APYTOM.

C) BO3MOXHOCTb MCMONB30BaHUA MHOTOPEXKUMHbIX \/CTpOIZCTB

Kak 6bl/10 yKasaHo B NyHKTe b), B CYLLECTBYIOLWMX CETAX BHEAPAETCA CTPYKTypa HetNet B Lenax coaencrsma
MCMNONb30BaAHMIO YCTPOWCTB, COBMECTUMBIX C Pa3/TUYHbBIMM TEXHOOTUAMM U C Pa3INUYHbIMU PEXKMMAMU paboTbl.
Pa3BepTbiBaHWeE TaKON rMOBPUAHONM CUCTEMbI, BKIHOYAIOLLEN CMYTHUKOBbLIE U Ha3eMHblE KOMMOHEHTbI, JOKHO
6bITb 00YCNIOBNAEHO 3HAYUTENbHBIM MPOHMKHOBEHMEM YCTPOMCTB, KOTOPbIe A0/KHbI paboTaTbh B pexmnme
MHOXeCTBEHHOro 40CTyna.

d)  MoTpebHoCTb B NapTHEpCTBE

AHaNOrMYHO CAEPHKMBAIOLLMM GAKTOPaM, CYLLECTBYHOLLMM B PETYNATOPHOM chepe, OCHOBHbIE 3aMHTEPECOBaHHbIE
CTOpOHbI B chepe IMT 1 chepe cnyTHUKOBOM CBA3W He CBA3aHbl APYr C APYrOM, YTO NoTpebyeT paclumpeHms
COTPYAHMYECTBA MEKAY HUMU. ITO COTPYAHMYECTBO LOMKHO LOCTUYb TAKOTO YPOBHS, MPY KOTOPOM PYKOBOAALLME
opraHbl 1 onepaTtopbl byayT paboTath cooblia, 40OMBAACH BbIMOJHEHUA KOHEYHON LIeN — rapMOHMYECKOro
pa3BEePTbIBAHWA CMYTHUKOBOM M HA3eMHOI LIMPOKOMONOCHOM CBA3M.

e) COBMECTMMOCTb 3KOCUCTEM B LLENAX obecneyeHnn B3aMMOA0MNO/THAEMOCTH

Pa3BepTbiBaHME LWMPOKOMONOCHOM CBA3M MOXET OCYLLECTBAATLCA C MOMOLLLIO TeXHOAOTMIA IMT, obecneymBatoLLmx
[OCTYM, U ONepaTopoB CMYTHUKOBOW CBA3M, 06ECNeYnBaloWMX TPAH3UTHbIE COeAMHEeHUA. DTOT MeTos,
pa3BepTbIBAHUA LWMPOKOMONOCHOM CBA3M ABNAETCA NOME3HbIM, OCOBEHHO B C/1y4ae pasBepTbiBaHMA B CE/IbCKMX
1 OTAANEHHbIX PaloHax, rae TPaH3UTHbIE COeAMHEeHMs NPeACTaBNaoT COBOM OCHOBHOE Y3KOe MEeCTO.

IMT BKAtOYaeT paamouHTepdelicbl Ha3eMHOMO U CMYTHUKOBOIO KOMMOHEHTOB. HazeMHbI U CNyTHUKOBbIN
KOMMOHEHTbI B3aMMHO AONOAHAT Apyr Apyra'®. HasemHblii KOMNOHEHT obecrneynBaeT MOKPbITME Ha
TEPPUTOPUAX C MIOTHOCTBIO HACE/NEHUsA, KOTOPad CYMUTAeTCA AO0CTAaTOYHO OO/bLION ANS SKOHOMWUYECKU
3G dEeKTMBHOTO Pa3BepTbIBAHNA Ha3eMHbIx cuctem. C Apyroli CTOPOHbI, CMYTHUKOBbIN KOMMOHEHT obecneymBaeT
npefocTaBaeHNe YCyr Ha OCTasIbHbIX TEPPUTOPUAX, UMEA NPAKTUYECKM r100a/1bHY0 30HY MOKPbLITUA, 0COBEHHO
B c/lyyae npobaem c obecneyeHnem NOKPbLITUA B MOPE, Ha OCTPOBAX, B FOPHbIX 061aCTAX M Ma/lOHACEIEHHbIX
paiioHax. Takum obpa3om noecemecTHoe NokpbITHe IMT MoKeT ObiTb 0becneveHo ¢ UCMob30BaHWEM COYETAHMA
CMYTHUKOBbBIX U HA3EMHbIX PaMOMHTEPDENCOB.

CnyTHWMKOBbIM KOMMNOHEHT IMT BkatodaeT IMT-2000, IMT-Advanced 1 IMT-2020. MoapobHble cneundnkaumm
pagnonHTepdencoB 418 cnyTHUMKOBOro cermeHTa IMT-2000 onpeaeneHs! B PekomeHaaumm MC3-R M.1850-1.

105 lokymeHT 1/263, lemokpaTtnyeckas Coumanuctuyeckas Pecnybavka LWpw-/laHka.

6 lokymeHT 1/187, kopnopauusa KDDI (AnoHus).
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JononHutenbHaa nHbopmaumsa o paauouHTepdericax Ans ChNyTHMKOBOro KomnoHeHTa IMT-Advanced
cofepxutca B PekomeHaaumm MC3-R M.2047 “MoapobHble cneupuduKaumm cnyTHUKOBbIX paanonHTepdelicos
nepcrnekTMBHON MexayHapoaHoW noaBu»KHOM anekTpocsasn (IMT-Advanced)” n OTyete MC3-R M.2279
“Pe3ynbTaThl OLEHKM, POPMUPOBAHME KOHCEHCYCA M MPUHATUE PELLEHNIA B NpoLecce pa3paboTKu CNyTHUKOBOWA
cnctembl IMT-Advanced (wwarn 4—7), BKNtoYas XapakTePUCTMKM CMYTHUKOBbIX paanonHTepdeiicos IMT-Advanced”.

CnyTHMKOBbLIM KOMMOHEHT ByAeT OCTaBaTbCs HEOTbEM/IEMbIM 3BEHOM Mpu nepexoae ceteil K IMT-2020.
B paspaboTtaHHom onepatnsHoit rpynnoi MC3-T no IMT-2020 npoekTe “OT4yeTa 0 NpMMeHeHMUM NPOorpammmn3saLmm
cetelt K IMT-2020” (IMT-0-041) B pamKax pekomeHaaLmm, AaHHo 13-4 iccneaoBatenbckoi kommccmn MCI-T,
noAYepKMBaeTcs, 4To “cetesas apxmTekTypa IMT-2020 A0M1KHa BKAOYATb MHOMKECTBO TexHoMormii RAN, B Tom
ymcae CnyTHUKOBYI”, U peKOMEHOYEeTCA UCCNefoBaTh “MHTErpaumio CnyTHUKOBbIX TEXHOMOTUIA B CETEBYIO
apxuTekTypy IMT-2020".

OnbIT KeHnKn B 0bnactu npumeHeHus TexHonormii IMT n IMT-Advanced B Lenax coaencTsma NpeaocTaBieHunto
YCNYT WMPOKOMONOCHO CBA3M B KeHuu npeacTasneH 8 MpunoxkeHun 1.2

3.5 CornaweHune o TpaHCrpaHMYHOM CoeaANHEHNN BOJIOKOHHO-ONTUYECKNX cetel

B LleHTpanbHoi AdpmKe bblna HavaTa peanmnsalmsa Nporpammbl MEKIOCYAAPCTBEHHOMO CoeaAMHEHUA ceTe
B LieNAX COAENCTBMA PA3BUTUIO LUMPOKOMOIOCHOM CBA3M B AdpuKe. Peannsaums nporpammbl CAEpKMBaETCA
HOPMaTMBHO-NPaBOBOM Ha30W, KOTOPan CYLLECTBEHHO 3aMeNAeT pa3BepTbiBaHNe MHOPACTPYKTYpbI. 1%

B xo4e peanusaumm 4acTv NPOEKTa Mo CO34aHUI0 MarncTpanbHoW cetu B LieHTpanbHol Adpuke npumep
npucoeanHeHms mexay KoHro v faboHoM BAOXHOBUA CTpaHbl cybperMoHa Ha npuHaTve 8 2014 roay pesontoumu,
Kacatollencs npucoeamnHeHUs CTpaH cybpernoHa 1 3akYeHns MemMopaHayMa O B3avMONOHUMaHWK.

KoHTeKcT 3aKkntoueHna memopaHayma o B3aMMONOHUMaHUU

[eknapauua rnas rocyaapcts v npasutenscts LUABIC o coeAnHEHUN B KOHEYHOM UTOTe BCEX FOCYAapCTB —4/1eHOB
cybpervoHa c NoOMOLLbIO ONTOBO/IOKOHHOM CETU B PaMKaX TPETbENO KOMMOHEHTA PerroHabHOM SKOHOMMYECKON
nporpammsi (P3M) UAB3C Ha 2010-2015 roabl Kacaetca GM3MYECKOro NpucoeMHeHns BXoAALMx B COCTaB
LUAB3C rocyaapcTB-41eHoB.

YU4nTbIBaA YETKO BbIPAXKEHHYIO [1aBaMu rocyaapcTs 1 npasutenscts LLABIC BONIO K COBEPLUEHCTBOBAHMIO
npouecca nHTerpaunun B EC B Lenax AOCTUMMKEHMA TAPMOHWYHOrO M KOMMAEKCHOro Pa3BMTMA SKOHOMMK
cybpervoHa u NpMHWMan BO BHUMaHME B CBA3M C 3TUM BaXKHOCTb MHHOPMALMOHHO-KOMMYHMKALMOHHbIX
TEXHO/IOTUI U PEKOMEHJALUMI, BbICKA3aHHbIX Ha MePBOM CEMMHape Mo NPUCOeSUHEHNIO MEXAY BOIOKOHHO-
onTuyecknmm cetamm KoHro 1 faboHa, KoTopblt Obin NpoBeaeH B J/Inbpesune 7 n 8 oktabpa 2013 roaa 8
npucyTcTBumM npeactasutens MC3 ana LleHTpanbHoM AbpuKKM, ABE CTOPOHbI OFOBOPUINCH O 3aK/OUYEHNS
cornaleHuna o NpUcoeanHeHumn ceTem.

Lenb cornawenusa

[lBe cTpaHbl A4OrOBOPUANCH NOAMNMCATb MEMOPAaHAYM O B3aUMOMOHMMaHWM, KOTOPbIM yCTaHaBAMBaEeT obuine
paMKuM coTpyaHuyecTBa mexay Pecnybnukolt KoHro n Pecnybnukoin MaboH. HacTosauwee noanucaHHoe
cornaleHune cocpeoToYeHO Ha cneaytoLimx obnacTax:

- NI0rnKa cbmswqecxoro npucoegnHeHMA 1 BONOKOHHO-ONTUYECKME CeTU ABYX CTPaH,
- KOopAnHaLUmMA CXem n I'IpOFIyCKHOVI cnocobHocTu;
- O6be,£],l/1HeHl/Ie pecypcos B OCyLLeCTB/IEHNM NMPOrpamm No HapalnBaHWO NOTEHLUMANG,

- B3aMMHbIe NpeasioxXeHnAa OTHOCUTE/IbHO cnocobos obecneyeHma cBA3M No 06ENUM CETAM.

07 lokymeHT 1/290, “TexHonormun IMT n IMT-Advanced Kak GakTopsl, CnocobCTByOWME BHEAPEHWIO WMPOKOMONOCHbIX YCAYT B
KeHunn”, Pecnybnmnka KeHus.
108 NlokymeHT 1/267, “Cross-border fibre-optic interconnection agreement”, Pecny6auvka KoHro.
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PucyHok 15: MpucoeguHeHne mexay Pecnybamnkoit KoHro n laboHom

A24

Omneparop MarHCTPAITLHOM JTHHIH CBSA3H, ‘

Touka noctyna

MecTo coelHHeHHs ‘(Fﬂﬁﬂﬂ) .

_ Myukr ynpagienus: (Fadomn)

yukT ynpasaenns (Konro)

Mecro coennnenus (Kon

Touka nocryna

'Oneparop MarucTpaibHOI IHHHH CBA3H

McTounmk: JokymeHT 1/267, “Cross-border fibre-optic interconnection agreement”, Pecny6aunka KoHro.
CTpyKTypa cornaweHums

CopneprkaHne MoB KacaeTcs acneKkTos, onpeaeneHHbIX 06enMmmn CTOPOHaMM NOCIE HECKObKMX MOATOTOBUTE/bHbIX
COBeLaHUMN.

- Mpeambyna — Lenb, cTpaTernyeckme HanpasieHWa COTPYAHUYECTBA, 334,a4M, KOTOPbIe CTOAT Nepes, AByMA
rocyapcTBamm B KOHTEKCTE cybpernoHanbHOW MHTerpauum, pob, 0TBOAMMAA rpynnam ALMUHUCTPaLMEN
MO yNpaBAeHWIO NPOEeKTaMy.

- PeXXMm ynpaeneHus BONOKOHHOM SIMHWEN — BNafeHue, aKCnyaTaums, TexHuyeckoe obenykusaHue,
OMTOBbI MaPKETUHT: PEXKMMbI, PETYNNPYIOLLIME AATEbHOCTb KOMMAHUU-COBCTBEHHMKA 1 YNPaBASIOLLEN
KOMMaHWK (eCn OHU Pas3nunyHbl), 06A3aTeNbCTBA, BO31araemble Ha PasanyHble 3aMHTEPECcOBaHHbIe
CTOPOHbI, COBNOAEHME CTaHAAPTOB KayecTBa OOC/YKMBAHWUA, BUA, Npeasaraembix YCayr.

- Ob6s3aTenbCTBa M OTBETCTBEHHOCTb CTOPOH, CO3A4aHMe HaAHaUMOHaIbHOro COBMECTHOTO KOMUTETa, COCTaB
Komucenm, npeporatmebl M 0643aHHOCTM, B3aMMOENCTBME C HAaUMOHAAbHbIMW OpraHamu (peryaaTopHbIi
opraH, MMHUCTEPCTBO).

- besonacHOCTb U dU3MYECKad HEMNPUKOCHOBEHHOCTb CETM — MENAYHAapPOAHbIA CTaHA4apT, Haauune
N36bITOYHOCTH.

- YCTONYMBOCTb MHBECTULMI — MPUHLMN LIeHO0BOpa3oBaHus, obecneynBatolii JOCTaTOYHbIE 40X0Abl A/1A
MHBECTMUMI B SKCMNyaTaLMIO U TEXHUYECKOe 0BCNYKMBaAHWE, @ TaKXKe MOAEPHM3ALMIO.

Peanusauus

CornalieHune OxBaTblBaeT fBa 3Tana CyLIeCTBOBaHMUA CETU — ee Co3aaHme 1 GyHKLMOHMpPOoBaHMe. [ KasKaoro
sTana NpoeKkTa NpeaycMoTPEeHO COBMECTHOE HasHauYeHWe PasiniHbix CybbeKTOB, y4acTBYIOLMX B MPOEKTE.

- CTponTenscTBo ceTn
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CornatlueHue npeaycmaTpmrBaeT, YTo Kaxaan CTpaHa HeceT OTBETCTBEHHOCTb 3@ CTPOUTENbCTBO MHMPACTPYKTYPbI
3TOW CTpaHbl M ByAeT NPefoCTaBNATb B PACNOPAKEHME APYTUX CTPAH TEXHUYECKME 3NeMeHTbI /19 obecnedeHmn
paboToCNOCOBHOCTU ABYX CETEN.

- JKcnayaTauma cetu

JKcnyaTauma CeTU OCYLLECTBASETCA CUIaMM ABYX ONEPATOPOB MO OTAEbHOCTM, KaXK bl U3 KOTOPbIX paboTaeT
Ha CBOEM TeppuUTOpUN.

YnpasneHue
CneuwnanbHO co3,aBaeMblit COBMECTHbI KOMUTET OTBEYAET 38 MOHWUTOPMHT BbINOAHEHWA HACTOALLEro NPOTOKOAa.

MecCTHble rocyLapCTBEHHbIE CTPYKTYPbl OTBEYAtOT 3a CO6I'IIO,CI,€HVI€ CyulecTByrOWMX HOPMATUBHbIX NONOXKEHWNN,
KOTOPble A0/TKHbI BbIMO/TIHATLCA YaCTHbIMK ONepaTtopamu.

focyaapcTBeHHbIE CTPYKTYPbl AOKHbI B3aUMOAENCTBOBATL C aHAZIOTMYHBIMM UM CTPYKTYpamu B CTpaHe-
napTHepe.

DyHKLMOHanbHaa cxema

YnpasneHue ocyLLeCTBAAETCA N0 BEPTUKAAN B chepe ABYCTOPOHHEro COTPYAHUYECTBa U KOMNeTeHUMW. 3aja4a
3aK/0YAETCA B COMACOBAHMM PELLEHMI, MPUHMMAEMbIX B KaXKAO0M M3 CTPaH B LLeNAX CO34aHUsA 0bLiel cucTembl
yNpaBAeHnsa v yperyimpoBaHnsa NoTeHUManbHbIX KOHGAMKTOB. ITO OCYLECTBASETCS MO FOPU30HTAAN B KaXKA0M
CTpaHe B Lensax obecneyeHuns cobAOAEHWNA HOPMATHUBHbIX MONOKEHMIA, AENCTBYIOWMX B KaKA0M U3 CTpaH.

PucyHok 16: ®yHKLMOHaNbHAA cxema
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3.6 Kaknm obpa3om sHepretTMyeckme KOMMNaHUM MOTYT y4acTBOBATb B COOPYKEHUN
BOJIOKOHHO-ONTUYecKux ceten FTTH

B uenom cylectsyeT ase 6usHec-moaenn.'” Bo-nepsbix, aHepreTMyeckan KoMnaHUa MOMKET y4acTBOBaTb B
CTPOUTENbCTBE HALMOHAIbHOM BOTOKOHHO-OMTUYECKOM CETU B Ka4eCTBE COMHBECTOPA M BAaAeNblia PecypcoB
Tpybonposoaa. Bo-BTOPbIX, OHa MOXKET CO3/1aTb COBMECTHOE NPeAnpUAThE C ONepaTopoM CBA3N A1 MOCTPOEHMA
BOJIOKOHHO-OMTUYECKOW ceTu. MepBas MOAE b B OCHOBHOM OMUPAETCA Ha HalMOHa bHble cTpaTernm B coepe KT
npw peanm3aumm HaluMoHaAbHbIX MPOEKTOB B 06/1aCTW WMPOKOMONOCHOM CBA3W. B 3TOM cayyae Ans Toro YyTtobbl
COXPaHUTb OBLWMI 06bEM MHBECTULMIA U CTUMYNIMPOBATb KOHKYPEHLMIO Cpeam CYLLEeCTBYHOLWMX ONepaTopos,
a TaKKe CnocobCcTBOBaTb Aa/ibHeNEMY OTKPbITUIO A€MCTBYOLLMX ONepaTopoB MECTHOW TenedOoHHOM ceTh B
YaCTHOCTU NPABUTENLCTBO BepeT Ha ceba MHUUMATUBY NPUTIACUTL HAUMOHAIbHYO SHEPTETUYECKYHO KOMMAHUIO
[N19 Y4acTUA B CTPOUTENBLCTBE HALMOHANbHOM BOIOKOHHO-OMTUYECKOM CETU. DHEPreTUYecKne KOMNaHM B TaKMx
CTPaHax y4acTBYIOT B CTPOUTENBbCTBE HALMOHANbHOW BOTOKOHHO-OMNTUYECKOM CETU B Ka4eCTBEe COMHBECTOPA U
Bnazenbla Tpybonposoaos. Mocne 3aBeplieHns CTPOUTENbCTBA HaLMOHaIbHAsA BOIOKOHHO-ONTUYECKAA CETb
CAQAeTCs B apeHay BCeM Onepatopam CBA3M B ONTOBOM pexume. B rnobasbHOM mMacwtabe Mbl BUAMM, KaK
NpW COOPYKEHMUM HALMOHANbHOM BONIOKOHHO-ONTUYECKON CETU WMPOKOMNONOCHOK cBA3M B HoBOW 3enaHamm
[BE MEeCTHble aHepreTnyeckne komnaHmm — North Power Fibre n Waikato Networks Ltd — nHBecTnuposanm
cpeacTBa M NPeaoCcTaBnan CBOM BbICOKOIOGEKTUBHbIE TPYOONPOBOAbI B OAHOM M3 PErMOHOB C LIe/Ibo NPUHATL
y4acTue B pa3BepTbIBaHNMM HALMOHAIbHOW BONOKOHHO-OMTUYECKOW CeTW. BnocneaCcTBUM BOTIOKOHHO-OMTUYECKMe
JIMHUN B BbIWEYNOMAHYTOM pervoHe Oblan cAaHbl B apeH/y BCcem onepaTopam CBA3M Ha CnpasenMBomn
ocHoBe. B Wtanuum aHepretnyeckana komnanua ENEL ncnonb3oBana cBou cOOCTBEHHbIE MPEMMYLLECTBA B
061aCTV BOIOKOHHO-ONTUYECKMX TEXHONOTNIM, CUA0BbLIX ONOp M TPYOONPOBOAOB ANA Y4acTUA B CTPOUTENLCTBE
HaUMOHa/IbHOW BOIOKOHHO-OMTUYECKOW CETU B Ka4ecTBe COMHBECTOPA M BaJe/bLia pecypcos Tpybonposoaa.
B KOHEYHOM cyeTe BOSIOKOHHO-OMTUYECKME NNHMK BblM NPOAAHBI ONTOM APYrMM OrnepaTopam.

Bo BTOpOI Mozenu sHepreTMyeckMe KOMMNaHWM B pAade CTpaH B3AAM Ha ceba MHMLMATMBY MO CcO34aHMI0
COBMECTHOIO MPeAnpPUATMA C ONepaTopamm CBA3M B LLENAX COOPYKEHMA BOIOKOHHO-OMTUYECKMX ceTeld. [pn sTom
MOTYT ObITb 33/1€MCTBOBAHbI MPENMYLLECTBA KaK IHEPTETUYECKMX KOMMNaHMI (CylLecTBytoLLMe TpybonpoBoab,
BOJIOKOHHO-OMTUYECKME IMHUM, CUI0BbIE ONOPbI, MEPCOHAN, OCYLLECTBAAOLLMI SKCAYaTaUMIO U TEXHUYECKOoe
obCNyKMBaHME, U T. 4.), TaK 1 ONepaTopoB CBA3M (OMbIT IKCMAyaTaUUM U TEXHUYECKOTO OBCNYKMBaHUA B
chepe aNeKTPOCBA3N, TEXHONOIMYECKME AOCTUKEHMA B Chepe 31eKTPOCBA3n), U 3To ByaeT cnocobcTBOBaThL
6onee apdEKTUBHOMY pelleHNo TeXHUYECKnX Npobaem npu passepTbiBaHWM BOOKOHHO-OMTUYECKUX CETEN.
OfHaKO KtoYeBbIM BOMPOCOM ByaeT moaenb pacnpeneneHusa npubbiam 1 HayaibHOro MHBECTUUMOHHOIO
noptdens B COBMECTHOM NpeanpuATMM. B NpoTMBHOM C/ydae, KOra COBMECTHOe npeanpuaTMe AOCTUTHeT
onpefeneHHoro pasmepa, byayT cTaHOBUTCA Bce Hosiee 3aMeTHbIMW Pa3HOMIACKsa MeXay napTHepamu no
Bonpocy 0b onpesaeneHHbIx 06bemax HenpepbIBHOrO HanpaBAeHWA NOTOKOB AeHEKHbIX CPEACTB U pa3aeneHums
npubbIaK, YTO NPMBEAET K BO3HMKHOBEHMIO PA3HOro poAa TPYAHOCTEM, CO34atoWMX Yrpo3y COXPaHEeHMIo
COBMECTHOro npeanpuaTua. B MpnaHamm sHepreTuyeckaa komnaHma ESB co3fana coBmecTHoe npeanpuatne
SIRO ¢ mecTHbIM onepaTopom VDF B MonbiTKe BECTM ONTOBbIV OU3HEC, CBA3aHHbIV C IKCMyaTaluyein BONOKOHHO-
onTU4eckux ceTew, 8 50 perroHanbHbIX roposiax Ha NPOTAXKeHUM BAnKanWnX Tpex NeT. [lpyrue onepatopsl, Takme
kak VDF, UPC un Eircom, moryTt apeHaoBatb y SIRO BCce BO/IOKOHHO-ONTUYECKME IMHUU ANA NpenocTaBaeHuA
YCAYr ¢ NpOnycKHoW cnocobHocTblo 1 [6uT/c. C 0Nopoit Ha NperMyLLecTBa 3HEpPreTMYecKol KomMnaHmm
(nerkunit goctyn K goporam, TpybonpoBoZAam 1 6O/bLIOK 3aMac CUIOBbLIX OMOP) M NMPenMyLLEeCcTBa onepaTopa
VDF (60nblioi ONbIT B NPefOCTaBAEHNM YCAYT NEKTPOCBA3W W 3aC/YKUBAIOWMIA AOBEPUA TEXHUYECKUI
noTeHuMan) nocne TWATENbHOTO UCCAEA0BaHUA PbiHKa OblN onpeaeseH LeneBol PermoH AeATeNbHOCTH
CcoBMeCTHOro npeanpuatna. OAHOBPEMEHHO € 3TUM bbin pa3paboTaH addeKkTnBHbIN BsHec-naaH SIRO B
LenAx BbIpabOoTKM KOHKYPEHTOCNOCOHHbIX TapndoB. C TOUKM 3peHIUs BU3HeC-MOAEeNM TaKo NoAxo4, B OonbLuew
CTeneHu 3acnyxunsaeT nsydyeHua. B KeHun sHepreTnyeckaa KomnaHma HecnnaTHoO cana B apeHy CBOM
[OMNOMHUTENIbHbIE CUIOBbIE OMOPbI U CylecTBytoLMe Tpybonposoabl. MecTHbIl onepatop VDF oTBevaeT 3a
NPOKN3AKY BONOKOHHO-ONTUYECKUX IMHUIA U cTpouTenseTso ceTu FTTH. 50 NpoLeHTOB BOSIOKOHHO-ONTUYECKMX
JIMHWIA NPefoCTaBNAETCA 3HepreTMyecKkol KoMmnaHum becnaaTtHo A8 ONTOBOM nepenayn B apeHay Apyrmm
NOCTaBLWMKaM yCayr nHTepHeTa. B Knutae B HEKOTOPbBIX XW/bIX KBapTanax MeCTHaA 3HepreTnyeckas KOMNaHmA
OCYyLLLEeCTBMAA NPOKAAAKY BONIOKOHHO-ONTUYECKUX IMHWUIA BMECTE C IMHUAMMK SNeKTponepeaayu, B TO Bpema
KaK JoMa Haxo4MANCh ellle B CTagMM CTPOUTENLCTBA. B 9TOM Cydae onepatopy CBA3M NPULLAOCL y4aCcTBOBATb
B “COBMECTHOM 3KcnayaTaummn” ¢ sHepreTMyeckon KoMmnaHmnen.

109 lokymeHT 1/278, “O6cyskaeHme cnocobos y4acTns sSHEPTETUYECKMX KOMNAHUI B COOPYSKEHMM BONOKOHHO-OMNTUYECKUX CeTeit
Ha OCHOBaHMM X COBCTBEHHBIX CUbHBIX CTOpOH”, KnuTalickaa HapoaHasa Pecnybavka.



http://www.itu.int/md/D14-SG01-C-0278
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Bnarogapa MMELWMMCS Yy SHEPTETUYECKMX KOMMNAHWUI NPenumyLLecTBam B pecypcax BOSIOKOHHO-OMTUYECKMX
JIMHWIA M TPYOONPOBOA0B CTOMMOCTb COOPYKEHUA BOTOKOHHO-OMTUYECKOM CETU LOCTOMHOIO Ka4ecTsa CTaHOBUTCA
HaMHOTO HUKE, YEM CTOMMOCTb COOPYKEHWS aBTOHOMHOM CETU, CO34aBaeMolt 0NepaTopom CBA3M ¢ Hyns. Kpome
TOro, TaKMM 06Pa30M MOKHO OTHOCUTENIBHO JIETKO CMPaBUTLCA CO COXKHON 3asayeit cospanua FTTH. UTak,
ONTOBbIE LIEHbI HA BOJIOKOHHO-ONTUYECKME TEXHOIOTMM B BblLLIEYKa3aHHbIX CTPaHax bblv 3HAUMTENbHO CHUMKEHDI,
a onToBad Nepefiaya B apeHAay ApyrMm ornepaTopam cTaa noab30BaTbcA 60/bLNM CPOCOM Ha MECTHbIX PbIHKaX.

Tem He MeHee BCe elle CyLLEeCTBYHOT Onpee/ieHHble TEXHUYEeCKMe NPENATCTBUA A1 Pa3BepTbiBaHWA BOJIOKOHHO-
ONTUYECKMX CETEIN Ha OCHOBE CYLLECTBYIOLMX BOIOKOHHO-ONTUYECKMX IMHWUIA, TPYHONPOBOAOB, CUIOBbIX OMOP
M APYrvX PecypcoB SHEPreTMyeckol KOMNaHum, KoTopble TPebYHoT yaeneHna ocoboro BHUMaHWA, Hanprmep
npobaema 3almTbl aKTUBHOrO 060PYA0BaHUA OT CUBHOIO TOKA. B COOTBETCTBUM C TpeBOBaHUAMM NACCHBHbIE
YCTPOWMCTBA AOMKHbI M3rOTOBNATLCA O€3 NPUMEHEHWA MeTanna, ciefoBaTebHO Npobaembl 3a3emaeHuns
paccmaTpuBaTbCsa He OyayT.
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4 MABA 4 — BbiBoAb! 1 06LLME pekomeHaaunm

BHeapeHme TEXHONOMIA LMPOKOMNOAOCHOM CBA3U, KONNEKTUBHbIX aHTEHH, BOJIOKOHHO-OMTUYECKMUX TEXHOOTUIA,
CMYTHUKOBOW CBA3M, a TakKe GUKCMPOBAHHOM M MOABMMKHON HECNPOBOAHON CBA3M [an0 BO3MOMKHOCTb
peannsosBaTh BO BCEM MUPE TPAAMUMOHHbIE M HOBble GOPMbl S1EKTPOCBA3N B YCIOBMAX CTPEMUTENBHOIO
N3MEHEHMS COLMAIbHBIX, SKOHOMUYECKMX 1 TEXHONOMMUECKMX YCNOBUIA.

Mockonbky dranyeckas MHOGPACTPYKTypa v reorpadurs CUAbBHO PAsIMYAKOTCA OT CTPaHbI K CTPaHe, TEXHOIOTUA,
KOTOpas xopoLo paboTaeT B oAHOM reorpadunyeckoin 061actm, MoxKeT paboTaTb He Tak XOpoLLo B Apyroi. Kpome
TOro, BNMAHME Ha BHEAPEHME HOBbIX TEXHONOMMI B Llenax obecneveHunn bonee BbICOKMX CKOPOCTEl nepesaym
[aHHbIX [N1A NPUAOMKEHWI, CBA3AHHbIX C 60/1ee BbICOKMMM TPEBOBAHUAMM, MOXKET OKa3blBaTb BbICOKAs CTOMMOCTb
YCTAHOBKM U 3KCMAyaTaLMmn MHGPACTPYKTYPbl 3/1€KTPOCBA3M.

[na pa3BepTbiBaHUA CeTel WMPOKOMONOCHOrO A0CTyNa HeEOOXOAMMO NMPeosoNeTb elle MHOTo npobaem,
B YacCTHOCTM Npobnem B NoauTUyeckoln chepe, Npobaem, CBA3AHHbLIX C CYLLECTBYOUEN TPaaMLMOHHOM
MHbPACTPYKTYPOt, SKOHOMUYECKMMM W COLLMANBbHBIMM NOCAEACTBUAMM, BONPOCaMM 06pa3oBaHma, YPOBHEM
OCBEZIOMNIEHHOCTU M 3HAHWI, OTAANEHHBIMU U CEbCKUMM PAaOHaMU, CMEKTPaNbHbIMKU OTPaHUYEHUAMM,
YPOBHEM *U13HU, UMbPOBON AEMOKPATHEN, OXBAaTOM LIMGPOBLIMU M GUHAHCOBBIMU YCaYramu.

OnbIT MHOTMX CTPaH CBUAETENBCTBYET O TOM, YTO TEXHONIOTUM U CTPATETMM Peanmn3almm ceTei WMPOKOMNOIOCHOMO
[OCTYNa K 31eKTPOCBA3M PasIMyHbl U MHOTOOOpasHbl. TakMe HoBble 06/1aCcTH, Kak MHTepHET Belleit (loT) u
[loMaliHWe ceTu, TPebyoT oNTUMM3aUMK GU3UYECKMX YCTPOICTB M MCMOIb30BaHMA CMeKTpa A8 ONTUYecKmx/
MeZHbIX MPOBOAHbLIX NUHWIA, TexHonornin IMT Ans okasaHMA HOBbIX, TPEDOYIOULMX BbICOKOM MPOMYCKHOM
CNOCOBHOCTU YCAYT, HO C Y4ETOM CTOMMOCTU U CYLLECTBYIOLLMX TPAAMLMOHHbIX TEXHONOTUN.

focyaapcTBeHHAN NOANTMKA M MePbl PEryIMPOBaHNA B 3HAUUTENbHOM CTEeNeHM CnocobCTBYIOT YCKOPEeHWto pocTa
ycayr B chepe obecneyeHuns 4ocTyna K 6a30BoN ceTh 1 Taknm 06pa3om K ycnyram anektpocsasmn/VIKT, ocobeHHo
B CENbCKMX W OTAANEHHbIX paioHax. MHbopmauma ob ycnewHom onbite npusoantca 8 MpunoskeHun 1,
MOCBALLEHHOM OMbITY KOHKPETHbIX CTPaH.

YcnelwHoe pa3sepTbiBaHME TEXHONOTMYECKMX ,EI,OCTM)KGHVIIZ BO3MOXHO NMpn ycnosnn CO,EI,GIZCTBVIH obecneveHuto
npospaqHOM N ACHOM perynﬂTopHoM cpenbl. Peannsauma CnyTHUKOBbLIX CUCTEM ABAAETCA AOPOrOCTOALLUM
npeanpunatTnem c BbICOKOW CTeMNeHbto PUCKa, KOTOPOE MOXET OCYLLECTBIATLCA TO/IbKO NPW yC10BUN NMpoBeLEeHNA
NONUTUKK 0bneryeHns conyTcTeyoWmMX I'lpO6l'I€l\/\ n obecneyeHuns onpegeneHHoOCTn AnA onepaTtopos.

JHeproadEKTUBHOCTb YKe [AaBHO UrpaeT BayKHyl posib B 0becneyeHnmn noABMMKHOM CBA3WM Ha CTOPOHe
yCTpOMCTBa. Bbicokad 3HeproapdeKTMBHOCTb YCTPOMCTB ABNAETCA KM3HEHHO BaXKHOW COCTaBAAOLWLEN
peBotoLMM B chepe NoABUKHOM CBA3M. BMmecTe ¢ Tem NOTPebHOCTb B BbICOKOM 3HEProaddeKTUBHOCTH TaKKe
CTana KntoyeBbiM GaKTOPOM Pas3BUTUA CETEBOIM MHOPACTPYKTYPLI. B 3TOM OTHOLIEHUM 3aZ,a4a 3aK1t04aeTcA B
TOM, YTOBbI CHU3WTbL 0bLLEe aHepronoTpebaeHme CeTU, NPM 3TOM CMPaBAAACH C KOJIOCCAbHbIM YBEUYEHNEM
obbema TpadurKa U KONMYeCTBa NoAb3oBaTeseN.

[na obecneyeHns oxsata PaioHOB, HAXOAALLMXCA faneKo OT 6a30BbIX MaKpOCTaHLUMIA IMT, MOryT MCMONb30BaATLCA
MHOFOMPO/IETHbIE COEAMHEHUA, Ma/ible COTbl, aHTEHHbI M MUKPOBO/THOBbIE IMHWM (HA KOPOTKME PACCTOAHMA)
MMM CNYTHUKOBbIE COEANHEHMA (419 O0XBaTa OONbLWMX TEPPUTOPHIA).

Cneaytolime BbIBOAblI CcoAepKaT obuime pekomeHAauuu, KoTopble MOruM Obl BbiTb MOAE3HbIMKM ANA
Pa3BMBAIOLLMXCA CTPAH MPU PeLeHUM BOMNPOCa O AOCTUKEHUN Peannsalmm TeXHONOMMA LMPOKOMOJOCHOrO
[0CTyna, BrAtoYaa IMT.

- CneayeT pa3paboTaTb 06LWMIA HAUMOHAAbHbIV NAaH, KOTOPbIM AONKEH NEPUOANYECKM NepecMaTpMBaTbCA
NONUTUKAMK B LENSX CO3[aHUsA HOPMATMBHO-NPaBOBOW Hasbl AA CTUMY/IMPOBAHUA Pa3BEPTbIBAHMSA
TEXHOIOMMI WMPOKOMONOCHOIO AOCTYNa.

- PasBuBatoWMMCA CTpaHam npeaaaraetca BBOAUTb MONUTUKY CTUMY/NMPOBAHWA PasBUTUA ceTel
371EeKTPOCBA3M, OOUIECTBEHHbIX MYHKTOB A0CTYNa, TaKMX Kak LEHTPbI 31EKTPOCBA3M U npoyee. TakxKe
MOKHO BHEPATb COBMECTHOE UCMO/b30BaHME MHDPACTPYKTYPLI, C TeM YTobbI M36exaTb Ay6MpoBaHuA
KanuTas0B0KEHMI B CENbCKMX U OTAANEHHbIX PAalOHaX Pa3BMBAIOLWMXCA CTPAH.

- CnenyeT pa3paboTtaTb M BHEAPUTb MAaH NPOCBETUTENIbCKOW AEATENBHOCTM HayasbHOro, CPEAHErO U
BbICLIErO YPOBHA. ITO NMOMOXKET CEbCKUM KUTENAM U TakKnMm 06pa3om ByaeT coepKMBaTh MUMPaLMIO
HaceneHnsa 13 CenbCKMX PaMOHOB B rOPOACKME. B pamKax pasBepTbiBaHMA LIMPOKOMOAOCHOMO A0CTyNa
MOKeT NoTpeboBaTbcA NOMOLLL B pa3paboTKe NaaHa B Lendx HaJaexalleln peanmsaummn npocseLleHmns
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B obnactn UKT. B cnyyae ecim BONOKOHHO-ONTUYECKUE NNHUM HEAOCTYMNHbI, OTAa/NIeHHble CeNbCKue
coobLLecTBa MOryT NOAb30BaTbCA CBA3bIO Yepes CryTHUK.

MnaH npocselleHUs MOXeT notpebosaTb NAPTHEPCKMX OTHOLIEHW W COTPYAHWMYECTBa Mexay
NpPaBUTENbCTBOM, PEFYAATOPHBIMUM OpraHamu, onepaTopamu U ApyruMm 3anHTepecoBaHHbIMM CTOPOHAMM
B Lenax obecneyeHms 4OCTyna K anekTpocsasn/VIKT ans Bcex cnoes HaceneHms COOTBETCTBYHOLLMX CTPaH.

Ba)KHO y4MTbIBaTb TEXHUYECKME, SKOHOMUYECKME U reorpadmyeckme acnekTbl pean3yemoro npoeKTa.
B naHHOM cnydae cnesnyeT NPUHUMATb BO BHMMaHWE TEXHONOMMYECKY0 HeMTpanbHOCTb. B KavecTse
TEXHONOMNI AOCTyna Hanbonee LWMPOKO UCMOAbL3YIOTCA Takme HeCcnpoBoHble TEXHONOTUM, Kak 2G, 3G,
LTE, Wi-Fi 1 WiIMAX, oaHaKo B Tex C/ly4asnx, Koraa TpebyeTca o4eHb BbICOKAs CKOPOCTb Nepeaayn AaHHbIX,
HeobxoAVMO BHeLpeHMe peLleHnit Ha OCHOBE NMPOBOAHON CBA3M.

PeKomeH1yeTca M3y4nTb BOSMOXKHOCTM 0becneyeHms BbICOKOM SHEProapGEeKTUBHOCTM B LIEAX CHUMKEHNA
3HepronoTpebneHns ceTh, YTo ABNAETCA KPUTUYECKM BaXKHbIM TpeboBaHMeM, 0COBEHHO B OTHOLWEHMM
ceten IMT-2020. 3To NO3BOMAET CHM3UTb OOLLYIO CTOMMOCTb BAaAeHMUs, 0baeryaeT pacnpocTpaHeHne
BO3MOKHOCTN MOAKAOYEHNS K CETU Ha OTAANEHHbIE AWM CENbCKME PaMOHbI, a TaKKe obecneynsaeT
yCTOMYMBOE NpeocTaBAeH e A0CTyNa K CeTV Ha ocHoBe 6onee 3pPeKTUBHOrO MCMO/b30BaHMA PECYPCOB.
Cuctembl IMT-2020, obnagatolpe BbICOKOM aHeproaddeKTUBHOCTbIO, HAXOAATCA B aKTMBHOM COCTOAHMM
M NepeaatoT AaHHble TO/IbKO TOTAa W Tam, KOraa 1 rae 3To Heobxoammo.

YunTbIBaA HU3KUI YPOBEHbL NOTPEBNEeHNA INeKTPosHeprum (5 BT) masbix COT, NPeayCMOTPEHHbIX A5
YCTaHOBKM BHE MOMELLEHUA, CAeAyeT U3YYnTb BO3MOMXHOCTb OObeAMHEHNA HECKOAbKUX MasiblX COT
BMECTe C Hanpas/ieHHbIMM aHTeHHaMM, Baarogaps Yemy 30Ha MOKPbLITUA AOCTMraeT no4uT 1 Km, 4To
NOAXOAMNT /19 CENbCKMX PANOHOB 1 HEBONbLLIMX AePEBEHb, U HaCceNeHWE MMEET OTKPbITbIN 4OCTYN K CBA3M
(c cnonb3oBaHMEM TaKUX OBLIECTBEHHbIX MECT, KaK LWKO/bl, BONbHMULbI, OTAENEHWA MNOMNLMM, NAPKN
OTAbIXa).

MpV HaAMUMM BO3MOMKHOCTU PEKOMEHAYETCA 3aK/toyaTb MeMOpPaHZyMbl O B3aMMOMOHMMAHWMK,
cofiepKauime oblimMe pamku coTpyaHMYecTBa B 061acTv opraHMsaumm TpaHCrpaHUYHOMo CoeanHeHMs
MeXay rocyaapctsamm. MemopaHayMbl O B3aMMOMOHUMAHUK B 06/1aCTV MeXKAYHaPOAHbIX COeANHEHNI
UrPaoT BaXKHEMLWY0 PoNib B AOCTUMEHUM FAPMOHMYHOTO M BCECTOPOHHEro Pa3BUTUA SKOHOMMKM
cybpervMoHoB 3a CYeT COM1acoBaHHOM pPa3paboTKWM, BHeApPeHUA, 3KCMAyaTauMM U TEXHUYECKOro
00CNYKUBAHNA CETEN.
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Abbreviations and acronyms

Various abbreviations and acronyms are used through the document, they are provided here.

Abbreviation/acronym Description

ACM Adaptive Coding and Modulation

ADSL Asymmetric Digital Subscriber Line

ANT Access Network Transport

ARPCE Regulatory Agency of Post and Electronic Communications (Republic of the Congo)
ARPT Posts and Telecommunications Regulatory Authority (Autorité de Régulation des Postes

et Télécommunications) (Republic of Guinea)

ARPU Average Revenue Per User

ATM Asynchronous Transfer Mode

ATRA Afghanistan Telecom Regulatory Authority (Afghanistan)
BDT Telecommunication Development Bureau

B-ISDN Broadband ISDN

BSMF Broadband Speed Measuring Facility

BTS Base Transmission Stations

BWA Broadband Wireless Access

CA Communications Authority

CAB Central African Backbone

CATV Cable Television

cc Component Carrier

ccv Coordination Committee for Vocabulary

CEMAC Central African Economic and Monetary Community (Communauté Economique et

Monetaire de I'Afrique Centrale)

CGC Circuit-Group-Congestion signal

CHIPS Clearing House Interbank Payment System
CLS Continuous Linked Settlement

co Central Office

CoMP Coordinated Multi-Point

CRS Cognitive Radio System

CcVvD Cardio Vascular Disease

DAB Digital Audio Broadcasting

DCC Data Communication Centre

DDoS Distributed Denial of Service
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Abbreviation/acronym Description

DNSSEC Domain Name System Security Extensions
DOCSIS Data Over Cable Service Interface Specification
DPSNTIC Development of Information and Communication Technologies
DSA Dynamic Spectrum Access

DSB Digital Sound Broadcasting

DSL Digital Subscriber Line

DVB Digital Video Broadcasting

DWDM Dense Wavelength Division Multiplexing

ECG Electrocardiogram

ECOWAS Economic Community Of West African States
EFM Ethernet in the First Mile

EHR Electronic Health Record

elCiC Enhanced Inter-Cell Interference Coordination
EPON Ethernet Passive Optical Network

FCC Federal Communications Commission (United States of America)
FDSUT Fund for Development of the Universal Telecommunication Service
FOC Fibre Optic Cable

FR Frequency Radio

FSAN Full Service Access Network

FSS Fixed-Satellite Service

FTTB Fibre-to-the-Building

FTTC Fibre-to-the-Curb

FTTC Fiber-to-the-Cabinet

FTTD Fiber-to-the Desktop

FTTH Fibre-to-the-Home

FTTN Fibre-to-the-Node

GDP Gross Domestic Product

GHz Gigahertz

GoR Government of Rwanda

GPON Gigabit-capable Passive Optical Networks
GSM Global System for Mobile Communications
GUILAB Guinéenne de la Large Band
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Abbreviation/acronym Description

HARQ Hybrid Automatic Repeat reQuest

HD High-Definition

HDSL High-bit-rate Digital Subscriber Line

HNT Home Network Transport

HSDPA High-Speed Down-link Packet Access

ICPC International Cable Protection Committee

ICRF Interagency Commission on Radio Frequencies (Republic of Kazakhstan)
ICT Information and Communication Technology

IDA Infocomm Development Authority (Singapore)

IDI ICT Development Index

IEEE Institute of Electrical and Electronic Engineers

IMS IP Multimedia core network Subsystem

IMT International Mobile Telecommunications

IMT-2020 Those systems that conform to the corresponding series of ITU Recommendations and

Radio Regulations.

loT Internet of Things

IP Internet Protocol

IpSEC IP Security Protocol

ISDN Integrated Services Digital Network

ISP Internet Service Provider

ITU International Telecomunication Union

ITU-D ITU Telecommunication Development Sector
ITU-R ITU Radiocommnication Sector

ITU-T ITU Telecommunication Standarization Sector
IXP Internet eXchange Point

KETRACO Kenya Electricity Transmission Company
KPIs Key Performance Indicators

LAN Local Area Network

LMH Land Mobile Handbook

LMS Learning Management System

LTE Long Term Evolution

M2M Machine to Machine

MBMS Multimedia Broadcast/Multicast
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Abbreviation/acronym Description

MCIT Ministry of Communication and Information Technology (Afghanistan)
MHz Megahertz

MIMO Multiple-Input and Multiple-Output

MNO Mobile Network Operator

MoU Memorandum of Understanding

MPLS Multi-Protocol Label Switching

MSAN MultiService Access Node

MSO Multiple Systems Operator

MUD Multi-User Detection

NBP National Broadband Policy (Democratic Socialist Republic of Sri Lanka)
Next Gen NBN Next Generation Broadband Network

NGA Next Generation Access

NGN Next-Generation Networks

NICI National Information and Communication Infrastructure (Republic of Rwanda)
N-ISDN Narrowband-ISDN

NIT Network Integration Test

NOC Network Operations Centre

NOFBI National Optical Fibre Infrastructure (Republic ofKenya)
NRA National Regulatory Authority

NTRA National Telecom Regulatory (Arab Republic of Egypt)
OFDM Orthogonal Frequency-Division Multiplexing

OFDMA Orthogonal Frequency-Division Multiple Access

oLT Optical Line Terminal

ONU Optical Network Unit

OPG Office de la Poste Guinéene (Republic of Guinea)

OTN Optical Transport Network

PA Power Amplifier

PAPR Peak—to-Average Power Ratio

PLT Power Line Transmission

PON Passive Optical Network

PoP Point of Presence

POTS Plain Old Telephony Service
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Abbreviation/acronym Description

PPP Point-to-Point Protocol

PSTN Public Switched Telephone Network

PtP Public-Private Partnerships

PUITS University Innovation in Telecommunications Services Program

QoE Quality of Experience

QoS Quality of Service

RAN Radio Access Network

REP Regional Economic Programme

RN Relay Nodes

RPM Regional Preparatory Meeting

RURA Rwanda Utilities Regulatory Authority (Republic of Rwanda)

Saa$S Software as a Service

SCV Standardization Committee for Vocabulary

SDH Synchronous Digital Hierarchy

SDOs Standards Developing Organizations

SDP Service Discovery Protocol

SDR Software Defined Radio

SL Subscriber Line

SLE Service Level Agreement

SMEs Small and Medium Enterprises

SOGEB Société de Gestion du Backbone National

SON Self-Organizing Networks

SOTELGUI Société des Télécommunications de Guinée

SWIFT Society for World Interbank Financial Telecommunications

TDF Telecom Development Fund

TDM Time-Division Multiplexing

TMB Telekom Malaysia Berhad

TRCSL Telecommunications Regulatory Commission of Sri Lanka (Democratic Socialist Republic
of Sri Lanka)

UE User Equipment

UHF Ultra-High Frequency

UMNG University Marien NGOUABI

UMTS Universal Mobile Telecommunications System
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Abbreviation/acronym Description

UN United Nations

USAT Ultra-Small Aperture Terminal

usB Universal Serial Bus

USF Universal Services Fund

VDSL Very high-speed DSL

VolP Voice Over Internet Protocol

VPN Virtual Private Network

VPS Virtual Private Server

VSAT Very Small Aperture Terminal

WARCIP West African Regional Connectivity Programme
WCDMA Wideband Code Division Multiple Access

WDM Wavelength Division Multiplexing

WiMax Worldwide interoperability for Microwave Access
WLAN Wireless Local Area Network

WLL Wireless Local Loop

WRC World Radiocommunication Conference

WSA World Summit Awards

WTDC World Telecommunication Development Conference
xDSL x-type Digital Subscriber Line

XNI Any Network Interface
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Annexes

Annex 1: Country experiences

Country/
Entity

Afghanistan

Source

Document

SG1RGQ/300

Title

Open Access Policy and
Competitive Provisioning for
Afghanistan’s fibre optic and
broadband sectors

Summary

This document provides information
regarding importance, necessity and eco-
nomic consequences of the Open Access
Policy in the country’s telecommunication
sector, with reference to existing operating
companies.

People’s Republic
of China

1/206

Rural broadband

A huge change happened due to the inno-
vation of Sichuan “Rural Broadband” mode.

This mode uses the government guide,
private capital cooperation, planning guide,
technical and management innovation, IPTV
as the “Internet +” entry and other innova-
tive approaches. Sichuan is now gradually
eliminating the digital gap between urban
and rural areas and creating a “new era of
rural optical network”.

Cote d’lvoire

1/163

Guidelines on passive infra-
structure sharing

To ensure effective follow-up of infrastruc-
ture sharing by the regulatory authorities,
common guidelines need to be elaborated
in order to define the key principles that can
be adapted in all countries.

Egypt (Arab
(Republic of) (1/2)

SG1RGQ/63

The national broadband plan
“eMisr”: Transition from
planning to execution

“eMisr” is a plan that proposes different
strategic directives to meet Egypt’s broad-
band service needs. “eMisr” aims to extend
broadband services in all over Egypt includ-
ing underserved areas.

Egypt (Arab
(Republic of) (2/2)

SG1RGQ/75

Next generation access for
broadband

The National Telecom Regulatory in Egypt
— NTRA- sets out an ambitious plan for
increasing the availability of Internet provi-
sion in Egypt under its National broadband
plan (“eMisr”), a program with ambitious
roll-out targets that include improving
download speeds is in process so that 80%
of Egyptian citizens will have Internet access
at (4 Mbps-25 Mbps) by the year 2018,
Moreover it is targeted to reach 85% pop-
ulation mobile coverage through 4G, and
connecting 50% of Egyptian communities.

Guinea (Republic
of)

SG1RGQ/62

National policy and develop-
ment of ICT infrastructure in
Guinea

Major projects under the policy document’s
Action Plan have been launched, and imple-
menting them has been a top priority for
the department, given their future impact
on the life of the Guinean public.

Over the period 2011-2014, the posts, tele-
communications and NITs sector saw some
major developments.
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Country/
Entity

Kazakhstan
(Republic of)

Source
Document

SG1RGQ/152

Title

Broadband access technol-
ogies, including IMT, for
developing countries

Summary

At present, the communication sector is
undergoing considerable changes: stan-
dards and technologies are changing, new
services are emerging ever more frequently,
and the need to meet growing demand

for new services is stimulating more rapid
development by operators.

The technologies most in demand include
passive optical network technologies (FTTx,
GPON), xDSL-technologies (VDSL2, ADSL+)
and Ethernet technologies (local cable
networks).

Kenya (Republic
of)

SG1RGQ/290

IMT and IMT Advanced tech-
nologies as facilitators of
broadband services in Kenya

Kenya has recognized the role played by IMT
technologies to provide mobile services to
its populace, and the ICT sector currently
made up of three mobile operators con-
tinue to roll-out a mix of 2G, 3G and late
last year 4G-LTE services. These services
are supported by fibre optic infrastructure
that have been built the public and private
sector as backbone links, and last mile
solutions. The ultimate aim is to provide
high-speed Internet services in addition to
voice services for use by the citizens and
to enhance public services delivery in all
spheres of life in our country.

Madagascar
(Republic of) (1/2)

1/142

Regulation for the develop-
ment of broadband

Deployment of broadband is running into
difficulties in Madagascar, given the island’s
remoteness from equipment suppliers, the
size of the territory and the time needed to
build networks. These towns are separated
by distances of tens or hundreds of kilome-
ters and connecting them has always caused
problems for operators. The topography of
the main island is not conducive to using
microwave links, hence the deployment by
an operator of 8 000 km of fibre-optic cable
in which the State holds a 34 per cent share.
The existence and use of a major transport
network might be one of the keys to its
expansion.

Madagascar
(Republic of) (2/2)

SG1RGQ/29

Trends in Broadband in
Madagascar

This contribution briefly reviews the vari-
ous uses of broadband in Madagascar, the
different technologies used by the oper-
ators, and the difficulties encountered in
deployment, as well as measures taken by
the Government to promote broadband
development.

Madagascar
(Republic of)

1/403

Broadband access technol-
ogy in Madagascar

Madagascar is ranked among the top 20
African countries in terms of broadband
access. The Internet penetration rate
(around five per cent) remains very low
in Madagascar, for a number of reasons
which hamper the country’s Internet
development.

Orange (France)

SG1RGQ/314

Submarine cables in Africa

Details on ACE, Africa Coast to Europe,
submarine cable, in Annex 1-L related to
‘country experiences’.
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Country/
Entity

Rwanda (Republic
of)

Source
Document

SG1RGQ/165

Title

Access to Broadband in
Rwanda

Summary

This paper describes broadband access
technologies currently deployed in Rwanda
to provide broadband Internet access and
deliver other content and applications at
much faster speeds. To boost this accessi-
bility and ensure affordable broadband for
all citizens in Rwanda, a national broadband
policy was developed.

Sri Lanka (Dem-
ocratic Socialist
Republic of)

SG1RGQ/138

Broadband in Sri Lanka

Developing Sri Lanka as a knowledge hub

in Asia, is a key development strategy of
the Government. In Sri Lanka broadband is
defined as “Technology neutral high speed
data communication service with a broader
bandwidth capacity not less than 1Mbps
down link, which enables the operation

of wide array of applications and services
online.

Sri Lanka (Dem-
ocratic Socialist
Republic of)

SG1RGQ/288

National Broadband Policy
of Sri Lanka

A National Broadband Policy is intended to
provide an overarching framework to har-
monize and align the Government’s efforts
to drive the introduction of broadband
infrastructure and to identify new initia-
tives that will help improve the availability,
affordability and relevance of broadband
services. The Policy reflects the Govern-
ment’s ambition to build sound policy
foundations for the long-term development
of the broadband sector as a key part of the
infrastructural support for Sri Lanka’s econ-
omy and society.

Viet Nam (Social-
ist Republic of)

SG1RGQ/257

Broadband strategy of
Viet Nam

The creation of information society on the
basis of broadband infrastructure is a key
to success and helps developing countries
(including Vietnam) access to the knowl-
edge economy soon. From the above
objectives, the Government of Vietnam has
carried out the national broadband strategy
with specific targets and action plans.

Zimbabwe

SG1RGQ/230

Infrastructure sharing

An inclusive consultative process has
resulted in cooperation which has seen the
country come up with a well-accepted regu-
latory framework for sharing infrastructure
to reduce costly duplication of facilities,
thereby reducing the cost of services and
increasing access to Telecommunication/
ICT services.

Orange (France)

SG1RGQ/314

Submarine cables in Africa

Details on ACE, Africa Coast to Europe,
submarine cable, in Annex 1-L related to
‘country experiences’.
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Afghanistan — Open Access Policy and Competitive Provisioning for Afghanistan’s fibre optic and broadband
sectors Afghanistan’s fibre optic and broadband sectors

1. Overview

Modern telecommunications have connected Afghans to a degree never before seen in the country’s history,
creating unity and economic prosperity. Since their respective formations, the Ministry of Communication
and Information Technology (MCIT) and Afghanistan Telecom Regulatory Authority (ATRA) have faithfully
administered the telecommunications sector through well-crafted free market policies, laws, regulations and
procedures to the great benefit of the Afghan population. Support from the Government of Afghanistan for
robust private sector competition in the telecommunications industry serves as a key driver for nearly universal
access to mobile communications. However, a new threshold has been reached.**®

To ensure future growth in the Information and Communications Technology (ICT) sector a new policy is
needed to facilitate sustainable development through a private-sector-led fibre optic and broadband market.
In accordance with Articles 10, 11, and 37 of the Constitution of Afghanistan and with the direction of the High
Economic Council, MCIT formulated this policy of Open Access and Competitive Provisioning for Afghanistan’s
Fibre Optic and Broadband Sectors, to attract private investment and, in turn, promote a robust communications
marketplace, free of monopolies, which provides affordability, ubiquity, and growth in other economic sectors.
Through this policy, MCIT and ATRA seek to formulate further policies, statutes, regulations and procedures
promoting these goals and build upon the impressive achievements in this sector of the last decade.

This policy of Open Access and Competitive Provisioning is the guiding principal for the legal framework
governing ICT Providers’ access to basic passive and basic active infrastructure and governs all government
policies and actions relating to authorizing existing and future ICT Providers to build, locate, own, and operate
physical infrastructure, including international gateways and Internet Exchange Points (IXPs). This policy ensures
transparent, non-discriminatory access to network infrastructure to allow effective competition at the wholesale
and retail level, ensuring the provision of competitive and affordable service to end users. This policy is to be
animated by government actions that treat all parties under consistent and equal terms, that are executed
according to established timeframes and that afford due process.

The policy of Open Access and Competitive Provisioning is the legal framework for operators/service providers
to access fiber optic and broadband infrastructure for a fair price, as well as providing the right for private
businesses to build, own, and operate active and passive infrastructure. This policy further authorizes the Afghan
government, in particular MCIT, or its successor as the ministry responsible for telecommunications, and ATRA,
or its successor as the telecommunications regulator, to establish and implement necessary regulations for
attainment of goals of this policy.

2.  The need for Open Access and competitive provisioning

Despite robust growth for more than a decade, the information and communication technology sector has
plateaued, in terms of revenues, connectivity, and technological advancement. Current infrastructure is not
able to handle the increased data traffic requirements of wireless 3G, 4G, and fixed broadband technology
users, which has grown to nearly 10 per cent penetration and make up approximately 15 per cent of industry
revenue. As a result, the international trend of transition from voice to data has been slow in Afghanistan and
broadband access is still not widespread. To meet the growing needs of the population, facilitate the Government
of Afghanistan’s commitment to connect 15 million Afghans to the internet by 2020, and to facilitate Afghanistan’s
long-term goal of serving as a major data transit route from South to Central Asia and beyond, significant private
investment is needed to develop a world class fiber optic backbone.

In addition to investment, the sector needs capable and accountable services providers. International experience
has shown that, when properly regulated, private sector owned and operated networks provide better secure
service, to larger segments of the population, at a better price than state enterprises. Further, with appropriate
oversight, private operators provide industry leading Cybersecurity and protection of national network security.
The Open Access and Competitive Provisioning Policy provides clear guidance and government approval for
private sector investment and participation in the fibre optic and broadband internet sectors.

10 Document SG1IRGQ/300, “Open Access Policy and Competitive Provisioning for Afghanistan’s fibre optic and broadband sectors”,

Afghanistan.
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3.  Objectives of the Open Access and competitive provisioning policy

It is an obligation of the ministry responsible for telecommunications and the telecommunications regulator to
create and maintain a level playing field for all investors, providers of ICT services, and other operators and a
market free of cartels and monopolies. The objectives of this policy are:

- Facilitate investment and growth in the ICT sector;
- Encourage provision of broadband services to underserved areas;
- Provide for free and fair competition in the fibre optic and broadband markets;

- Provide Open Access to basic active and basic passive infrastructures in a transparent manner and without
discrimination;

- Enable private companies, public entities, or partnerships between the two to build, own, and operate
fibre optic and broadband infrastructure;

- Enable new entrants into the market;

- Open international gateways and Internet Exchange Points (IXPs) to private competition, price negotiation,
and operation by private and public sector actors;

- Create an ICT sector free of monopolies and cartels; and
- Provide affordable and reliable broadband access to the entire Afghan population.
4. Principles of Open Access and competitive provisioning

This policy establishes the guiding principles for the legal framework relating to authorizing existing and future
ICT Providers to build, locate and operate physical infrastructure. For purposes of this policy, ICT Providers
are defined as private, public, or partnered entities that are primarily engaged in producing information and
communications goods or services, or supplying technologies used to process, transmit or receive information
and communications services and that require access to passive and active infrastructure. For further purposes
of this policy, retail markets are defined as markets where sales are being made to end users, and wholesale
markets are defined as markets where customers are businesses who source inputs that will be used to sell to
other businesses or, ultimately, to end users.

This policy shall govern all government actions related to passive and active communications infrastructure.
This policy is animated by government actions that (i) treat all parties under consistent and equal terms, (ii)
are executed according to established time frames, and (iii) afford due process to all ICT Providers, users, and
stakeholders.

In view of established best practices internationally, the following constitute the fundamental principles of this
policy document:

- Treat all ICT Providers and would be ICT Providers of retail communications (telephone and Internet)
services on an equal and fair basis through access to basic passive and active infrastructure;

- Encourage sharing of basic infrastructure, but not obligate telecommunication companies to share their
own basic infrastructures unless their existing capacities exceed their requirements as reported by the
providers;

- Expedite decisions pertaining to licensing, authorizing, reviews and redress by establishing open, clearly
defined processes and decision making mechanisms and affording due process at every stage, including
redress;

- Afford non-discriminatory access to basic infrastructure to all ICT Providers regardless of ownership status;
- Ensure all carriers must be offered the same effective rate and same effective date (non-discrimination);

- Encourage market-based, commercial arrangements between Afghan and foreign carriers for the exchange
of traffic;

- Create regulations and processes only through procedures that provide preliminary and adequate notice
of adoption timeframe, actual draft language and an opportunity for public comment prior to adoption
in an open hearing forum;
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- Implement cost-oriented pricing for access to passive infrastructure and facilitate market-based pricing
for access to active infrastructure;

- Permit current and future licensed ICT Providers, including the Mobile Network Operators (MNOs) —
whether individually or as part of a consortium — to build their own fibre optic infrastructure which, for
the avoidance of doubt, shall be subject to the same Open Access and Competitive Provisioning terms
set forth herein;

- Facilitate the construction or installation of ICT infrastructure, such as fibre optic networks, by ICT Providers;
such ICT Providers shall be eligible to enter into contracts and obtain any and all authorizations from any
other private sector entities such as, but not limited to, landowners, builders, engineers and consultants
and to obtain such government permits relating to land use or environmental impact without obtaining
additional authorization from the ministry responsible for telecommunications, the telecommunications
regulator, or any other government authorities; provided however, such ICT providers shall be obligated
to report to the telecom regulator their initial plans (and thereafter upon material alternation) regarding
location, capacity and basic operation information;

- Consideration will be given to appropriate separation of wholesale and retail offerings and offering of
dark fibre capacity whether through accounting, operational or management arrangements in order to
facilitate policing of potential cross-subsidization and other anti-competitive practices.

- The Afghan government, including the ministry responsible for telecommunications and the
telecommunications regulator, shall assist ICT Providers seeking to construct communications infrastructure
with obtaining Rights of Way to facilitate deployment of such infrastructure (including fibre optic) build-out
in the same manner that it facilitates such Rights of Way for Afghan Telecom. The telecommunications
regulator will issue details of Service License Agreements and cost information to departments engaged
in Right of Way approval with due consideration of information obtained during the course of public
consultations;

- To improve network redundancies by facilitating aforementioned Open Access rights to dark fibre provided
in the communications networks that support electricity transmission and distribution infrastructure,
including but not limited to, that owned by Da Afghanistan Breshna Shurkot;

- The Telecom Development Fund (TDF), or a similar universal services fund, shall be utilized in order
to encourage infrastructure development across the country, including, but not limited to, rural and
underserved areas.

- Given the increasing need for radio frequency spectrum for advanced services to support broadband
access, the telecommunications regulator will ensure proper spectrum availability for operators to meet
capacity requirements, with due consideration of information obtained during the course of public
negotiations.

5. Implementation rules and method

This Policy on Open Access and Competitive Provisioning took effect on August 28™, 2016 when it was approved
by the High Economic Council and the President of Afghanistan. This approved Policy encourages the owners
of communications infrastructures to share their resources in order to ensure large and small communications
operators/service providers have an equal access to these infrastructures, operate in a free and fair competitive
market, and provide better and affordable services to the users with minimum capital.

This Policy enables private companies, public companies, and public private partnerships to be certified or
licensed by the telecommunications regulator to build, own, and operate fibre optic and broadband internet
infrastructure, as well as international gateways and IXPs. As well, this Policy encourages due consideration
for liberalization of “next generation technologies” as they become available to the market. Finally, this policy
necessitates that the fibre optic and broadband sectors be free of any monopolies, either private or public. To
ensure that the aforementioned objectives and principles of this policy are followed, the following rules and
methods further govern Open Access and Competitive Provisioning:

- Non-discrimination

Owners of communications infrastructures, whether government or privately owned and whether occupying
a dominant market position or otherwise, shall not prefer one operator to another in distributing or providing
access to these resources in the market.
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Specifically, provision of access to infrastructure and services shall not be denied on the basis of factors such
as ownership of the applicant of the infrastructure or services, volume or quantity of the services in question,
technology used by the services applicant and/or actual or potential market power of the applicant. Variation
that would result in increased cost for the service provider shall be addressed consistent with pricing policy
determined by the telecommunications regulator. Such variations shall not be the cause for the rejection of a
fair request for access services.

MNQOs, as fibre-optic operators, shall be required to provide access to any requesting communications operator
and shall be subject to relevant interconnection obligations (e.g. on a fair, cost-oriented and non-discriminatory
basis, making access charges and terms and conditions publicly available). Finally, no capable and properly
vetted service provider will be prevented from investing in, owning, or operating fibre optic infrastructure in
Afghanistan, provided that each company can demonstrate their ability to provide the services proposed and
has obtained appropriate authorization or license as may be required by the telecommunications regulator.

- Transparency

This refers to the principle that the owners of communications infrastructure (government-owned or private)
shall operate by providing full, consistent and open disclosure to the services applicants and strive to employ
usable and easily understood information. If not publicly available, sufficient information about the terms of
any open access arrangement must be made available to any interested parties, so that any access seeker
may be aware of access terms and conditions. Transparency may be implemented by means of a reference
offer or by another mechanism that provides enough information to requesting parties as determined by the
telecommunications regulator.

- Pricing

Prices for the provision of the communications infrastructures shall be fixed by the owners of such infrastructures
as may be prescribed or directed by the telecommunications regulator, consistent with internationally accepted
principles, with due consideration of information obtained during the course of public consultations. Pricing for
access to passive infrastructure should be cost-oriented and pricing for access to active infrastructure should
be market-based.

In view of the ICT market in Afghanistan, application of the principle of market-based pricing shall be consistent
with international best practices to the largest extent possible given the operating environment in Afghanistan.

Pursuant to the Policy on Open Access and Competitive Provisioning, the price charged for services offered by
the government organizations, owners of communications infrastructures, and/or the operator or operators
determined to have significant or dominant power in the market shall be determined on the basis of costs the
services provider incurred in rendering such access services, not in proportion to the prevailing market prices.
To this end, the telecommunications regulator shall specify how to price services, but not prescribe prices, and
shall prevent uneconomic, anti-competitive pricing of the services by communications providers in the market
as determined appropriate through introducing relevant procedures and regulations.

- Exchange traffic and international gateways

The exchange of traffic between different networks is fundamental for ensuring communication between users
of different networks. Where such traffic is classified as being provided over Internet Protocol (IP), Internet
Exchange Points (IXPs) (where ISPs exchange Internet traffic among their networks) can play a critical role in
providing more efficient and cost-effective exchange of traffic within a national market as opposed to transiting
such traffic through third-party facilities located in foreign jurisdictions where such traffic is to be delivered
back to the national market. This policy allows private companies, government entities, and non-profit entities
to operate IXPs in order to minimize local IP traffic being exchanged outside Afghanistan and returned, thereby
reducing costs to consumers and improving network performance.

ICT Providers shall be eligible to enter into contracts with international private or government entities
to interconnect facilities, exchange traffic, or any other commercial agreement relating to terrestrial fibre,
microwave, or satellite facilities. Such exchange and transit agreements will allow Afghanistan to leverage its
geographic location to serve as a transit point to connect backhaul and backbone networks to undersea and
wholesale networks located in other national jurisdictions. Such exchanges and transit facilities shall be permitted
and appropriately certified or licensed, with access subject to reasonable tariff structures to be determined by
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the telecommunications regulator, with due consideration given to information obtained during the course of
public consultations

- Reasonableness and right of refusal

As the provision of infrastructures under private sector or government control cannot be unlimited, this policy
shall not require ICT Providers to develop communications infrastructures but will permit such operators to obtain
use of communications infrastructure through access services. However, access must be fair and reasonable
in that fair and reasonable requests for access should be granted without discrimination and in due course.
Available infrastructure shall be shared with the market subscribers/applicants on a first-come-first-serve basis.
Rejection of an application for access shall only be possible under the following circumstances:

e The applicant requests services with technical specifications beyond the technical capability of the
service provider and negotiations to resolve this problem do not produce the desired results; or

e Ifthe requested communication infrastructures have already been distributed and the service provider
does not have additional capacity.

Access that would result in increased cost for the underlying infrastructure provider shall be addressed in the
pricing terms and conditions approved by the telecommunications regulator.

If ICT infrastructure operators reject an application for access under terms and conditions established by
regulation, the applicant may appeal to the telecommunications regulator for review and shall be entitled to
an open hearing by the telecommunications regulator; resolution of the dispute shall be communicated via a
written and publicly available decision. Further, redress of disputes over Open Access, including status of available
capacity, shall be resolved through public hearings and written, publicly available decisions.

People’s Republic of China — Rural broadband
1)  Overview

Sichuan is a remote south-western Chinese province with more than 40,000 villages and minority regions. In
Pugh county, “the last nationwide telephone county” in history, the residents have since 2015 enjoyed 100Mb
fiber-optic broadband. This change has been enabled through Sichuan’s “Rural Broadband” mode.!**

This mode uses the government guide, private capital cooperation, planning guide, technical and management
innovation, IPTV as the “Internet +”entry and other innovative approaches. It has realized the revolutionary
changes in rural broadband network. Sichuan is now gradually eliminating the digital gap between urban and
rural areas and creating a “new era of rural optical network”:

“20M started, 100Mb popularized, 1000M leaded” becomes the fact. More than 3,100 townships and 25,000
villages are realized all-optical access, and optical users are over 7 million. Sichuan is expected to become the
first Chinese “all-optical province”.

What are the typical significance of the mode and the promotion value?

2)  Rural broadband faces many challenges
- Rural all-optical access is a great construction

From a global look, the optical network strategy of Sichuan is in the right trend of technological innovation. But
both in Sichuan and the country, all-optical access is a large social progress, involving wide range and difficulty.

- Rural broadband faces larger investment and lower income, a company is weak

Rural telecommunication is generally poor, and the investment cost is much higher than in the city. According to
the statistics, rural user’s cost is four times of the city, but the user’s ARPU value is far below the city. The costs
can be recovered in 2 years in urban areas, but more than 10 years in villages. Totally, the rural broadband in
Sichuan will cost about 30 billion yuan. Such a large investment is an impossible task fora company.

- Rural broadband is lack of sustainable business applications

11 Document 1/206, “‘Rural Broadband’ innovation mode, creating a new era of optical network in rural areas”, People’s Republic
of China.
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Rural broadband network can’t only be built. The business applications become a major problem, otherwise it
will result in irrecoverable investment and social waste of resources.

3)  “Rural Broadband” mode’s exploration and practice
- Planning guide, zoning, in batches for construction

Sichuan bold decided to build the all-optical rural broadband and break through the bandwidth bottleneck
fundamentally. In order to avoid blind construction and reduce investment pressure, Sichuan Telecom and
Sichuan Design have the idea of planning guide, zoning and in batches for construction. They found the “rural
broadband county-wide full view of planning” method.

The method uses a full view of the plan. First, a comprehensive graph is made to show the network resources
and market information of the whole county in rural areas. The graph includes pole resources, shared resources,
base station resources, existed broadband access, households, market demand etc. Second, it combines FTTH
and LTE technology, wired and wireless resources, uses the whole network thinking, and takes the initiative to
cross regional network. Third, it innovatively divides the whole county villages into class 1, class 2 and class 3,
according to the market demand and investment returns. Each class is individually identified in the graph, and
is taken a different strategy of investment and construction. Thus, the plan has a good targeted.

Figure 1A: County-wide full view of planning example
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By planning guide, the “Rural Broadband” is more purposeful, targeted and controllable. Through meticulous
management, they partially avoid the risk of rural development and improve the scale and sustainability of
construction.

- Improve the accuracy of construction, reduce investment risk, and achieve investment returns

Communication is a typical scale industry. Enlarging the network coverage and user scale, increasing revenue
and reducing the marginal costs are the core of the rural broadband.

Sichuan Telecom set up a rural broadband investment and income calculation method. They establish the model
of the optical port, port cost, port usage and revenue; calculate the balance between different scenarios and
business revenue. The model is publicized to the frontline staff, so that the needs of rural construction can be
accurately analyzed. Meanwhile, based on the principle of first marketing, locking prospective users can achieve
relevance and accuracy of construction, improve investment returns and reduce investment risk.

- Government guide & private capital cooperation achieve a win-win situation

Faced 40,000 villages, capital is the biggest problem. Sichuan Telecom seizes the opportunity to become the
Chinese pilot provinces, and get hundreds of million yuan of funds. They also get the local governments support.
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At the same time, with the national private capital opening policy, Sichuan Telecom actively attracts social capital
investment. One year, they have gotten hundreds of million yuan on public funding, and thousands of villages
on the investment. Through cooperation with Sichuan Changhong and Jinzhou Company, they had promoted
the development of local industry chain.

- Technological innovation and management innovation

First, “Rural Broadband” has adopted a series of building strategy, technology materials and design innovation.

Second, they optimized engineering organization and management innovation. Joint work and a whole undertake
service, achieved the efficiency of the project. Sichuan Telecom, Sichuan Comservice, Sichuan Design and
Sichuan Supervision set up the “Rural Broadband Promotion Office” to form a unified work of the Quartet. The
special office can instantly find and solve various problems in engineering, and enhance the overall management
efficiency.

- Take the IPTV as the Internet+ entrance

Sichuan Telecom, broadcasting, Internet companies and intelligent industries build development alliance. Based
on fiber-optic network and IPTV, they integrate a variety of information technology applications and create a
multi-party cooperation and benefit mode. The 4K television has covered the remote areas to enrich the cultural
life of farmers and herdsmen.

Figure 2A: Rural broadband countryside application field
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Meanwhile, IPTV has achieved Internet + livelihood, + education, + tourism, + industry (special agricultural
products), etc. IPTV is now using some most familiar and acceptable methods, combining application, quietly
promoting development of information technology in rural areas. IPTV has been an efficient entry close to the
user for "Internet +”.

4)  “Rural Broadband” mode as reference
- Urban-Rural, all-optical networks can bridge the digital gap

Face historic choice, building all-optical networks in Sichuan rural areas, will break the bandwidth bottleneck
fundamentally. Sichuan, located in the southwest of China, is a representative province. For the Chinese
broadband strategy, experiences and achievements in Sichuan have considerable reference value.

Broadband is a social progress. Both in the east and west, in the urban and rural areas, there is a huge difference
in the broadband market and development, but technical direction should be consistent. The sample of Sichuan
is very prospective and meaningful.

- With planning guide and technical innovation, scale benefit can be achieved

Rural construction could ensure max investment returns in correct ways. In Sichuan “Rural Broadband”, the
pre-marketing experience, earnings estimates, the county-wide view of planning, technical and management
innovation, are all good ways.

e Governments and enterprises are both essential.
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e Combine government’s support and private capital cooperation, we can develop and promote rural
areas in common.

e Promoting “Rural Broadband” universal service needs the fund.

In fact, it is true that eliminating digital gap eventually need to establish a standard, state-supported universal
service fund. For many countries, the popularity of broadband development needs the country’s fund.

- Rural “Internet +”, IPTV is the entry

IPTV in Sichuan has been provided a good example of the urban and rural integration “Internet +”. IPTV is the
intelligent entrance to “Internet +”.It can both give people benefits and promote sustainable innovation and
development of information industry chain.

5)  Issue summaries

“Rural Broadband” innovative mode, using the planning guide, technological innovation and zoning development,
deal with the high costs and slow-developed user problems; using government support and business cooperation,
ease the major problem in rural optical network investment; using IPTV as a wise gateways solve rural application
problems. These innovations partly solve the problem of the broadband and create “a new era of optical
network” in rural areas. They get a good harmony of enterprises, users and society. “Rural Broadband” mode
is a real example in rural and remote areas worthy of promotion.

Cote d’lvoire — Guidelines on passive infrastructure sharing

In order to promote the deployment of telecommunication networks, regulatory authorities are generally
required to encourage sharing of passive and active infrastructure among operators of public telecommunication/
ICT networks. To ensure effective follow-up of infrastructure sharing by the regulatory authorities, common
guidelines need to be elaborated in order to define the key principles that can be adapted in all countries.**2

The guidelines in question should focus on the following key areas:

- Regulation of passive and active infrastructure sharing;

- Infrastructure sharing regimes to be applied in the case of operators with significant market power and
those without significant market power;

- Criteria for identifying the passive and active infrastructure subject to sharing, depending on the market;
- Definition of a tariff framework methodology for each type of passive and active infrastructure;

- Introduction of a requirement to declare passive and active infrastructure assets of each type;

- Definition of Quality of Service requirements for the different types of infrastructure;

- Definition of the general principles that need to be included in infrastructure sharing agreements.

Egypt (1/2) — The national broadband plan “eMisr”: Transition from planning to execution
1) Introduction

“eMisr” is a national Broadband plan that aims at the diffusion of Broadband services in Egypt. “eMisr” is a two
staged plan, the first stage ending by 2018, and the second stage ending by 2020, The key strategic objectives
of the Broadband plan aim to develop ubiquitous top notch telecom infrastructure, creating direct/indirect job
opportunities, increasing productivity of governmental entities through up to date ICT platforms, using innovative
ICT applications to augment the citizen’s life by leveraging the broadband networks.*

“eMisr” is a plan that proposes different strategic directives to meet Egypt’s broadband service needs. “eMisr”
aims to extend broadband services in all over Egypt including underserved areas.

By 2018 it is envisaged to increase households fixed broadband coverage to 80 per cent and increase fixed
broadband penetration to ~40 per cent of the households. Moreover it is targeted to reach 85% population
mobile coverage through 4G and a population penetration of 25 per cent for mobile broadband services, last
but not least connecting 50 per cent of Egyptian communities (Governmental entities like schools, hospitals,

12 Document 1/163, “Elaboration of guidelines on passive infrastructure sharing”, Republic of Céte d’Ivoire.
13 Document SG1RGQ/63, “The national broadband plan “eMisr”: Transition from planning to execution”, Arab Republic of Egypt.
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youth clubs, etc.) to high speed (50 Mbps) broadband connections. Broadband diffusion will be accomplished
through fostering supply (Networks) and demand sides (Services) through a mixture of regulatory and investment
packages.

2)  Adoption of an appropriate regulatory framework

To achieve these objectives, the national broadband initiative will focus on fostering both supply and demand
sides. Supply side shall be encouraged through the focus on the rollout of up-to-date broadband networks;
Regulatory intervention will be the catalyst for speeding up the networks rollout. This regulatory intervention
will be in the form of implementing a unified license regime allowing the four incumbent operators to provide
all telecommunications services to users (Fixed/mobile/data), the issuance of a second infrastructure operator
license allowing the licensee to build and operate infrastructure in Egypt, and awarding 4G spectrum and licenses.

Another catalyst for both supply and demand is direct governmental contribution by implementing a series of
government funded projects to connect governmental sectors like education, health, justice, etc. with high speed
broadband access and taking the necessary measures to ensure service usage and sustainability.

The final pillar is a demand stimulation through promoting e-content, e-commerce and the use of ICT to develop
a digital economy and society, transparent government and efficient public administration

3) Programs and projects
a)  Developing the required infrastructure

e Introducing the unified licensing regime which entails allowing the four incumbent operators to
provide all telecommunications services to users (fixed/mobile/data).

e Theissuance of a second license allowing the licensee to build and operate infrastructure in Egypt
including optical fiber cables and the right to lease it to other licensees.

e Planning to allow 4G spectrum and awarding the relevant licenses by end of 2016.
b)  Governmental

e Implementing a series of government funded projects to connect communities like (Schools, hospitals,
universities, other governmental entities) with high speed broadband access and taking the necessary
measures to ensure service usage and sustainability.

e The first project was launched in February 2014. The project addresses the social targets and aim
to enhance the development of infrastructure in Egypt. Project aims also to provide broadband
connections to governmental entities across Egypt in order to achieve high quality of services provided
to the Egyptian citizen.

e The project leverages infrastructure for 1604 institutions affiliated to nine ministries and government
bodies with download speed 20 Mbps, including ministries of education, health, youth, scientific
research, etc.

c) Demand stimulation

e Opening channels with beneficiary sectors to explore their ICT plans for digital inclusion, relevant
applications like (e-Gov, e-Education, e-Health, etc.) will run over the broadband and hence stimulating
demand on the government side and improving efficiency of public services.

Egypt (2/2) — Next generation access for broadband

1. Introduction

Today, the use of the Internet has become global trend, and access to the Internet at increasingly higher
connection speeds which is widely known as Next Generation Access (NGA) which will be a key for smart,
sustainable and inclusive development.**4

Therefore, the National Telecom Regulatory in Egypt (NTRA) sets out an ambitious plan for increasing the
availability of Internet provision in Egypt under its National broadband plan (“eMisr”), a program with ambitious
roll-out targets that include improving download speeds is in process so that 80 per cent of Egyptian citizens will
have Internet access at (4 Mbps-25 Mbps) by the year 2018, Moreover it is targeted to reach 85 per cent of the

14 Document SG1IRGQ/75, “Next generation access for broadband”, Arab Republic of Egypt.
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population mobile coverage through 4G, and connecting 50 per cent of Egyptian communities (Governmental
entities like Schools, hospitals, youth clubs, etc.) to high speed Broadband connections (50 Mbps) or more.

2.  Challenges with the deployment of NGA

Meeting the NGA targets will be very challenging. The availability of fiber based connections for the Internet
have been significantly lower in developing countries in general compared to the developed countries. Most
of developing countries remains dependent on current DSL (“digital subscriber line”) broadband connections
based on the existing copper network infrastructure. In order to achieve the very high access speeds that are
envisaged under national broadband plan, it will be necessary to develop high-speed networks and achieving
this requires overcoming the following challenges:

¢ The need for next generation regulations

The NGA objectives inserted in the national broadband plan are ambitious ones. In the past, attempts to
stimulate greater provision through changes in regulation, for example local loop unbundling in conjunction with
introduction of mobile data services, have been only partly successful in extending broadband access nationwide.

Despite a number of wide ranging successful initiatives, Egypt is experiencing increasing disparities of access
to the Internet and has consistently lagged behind leaders in connectivity compared with different countries
in term of speed.

On the other hand, whenever public sector funds such as universal service funds are used to subsidize private
firms to invest in underdeveloped areas, there is the possibility that this infringes on existing regulations.
Governmental aid is generally undesirable since it creates market distortions.

However, there are may be particular situations where subsidies may be considered acceptable. In particular,
providing public grants can be considered acceptable if it will enable rapid development in underserved regions.

e Competition between different access technologies

Changes in the underlying telecommunication technologies present both opportunities as well as further
challenges. The explosion in mobile data over the past decade years is opening up a range of new options
using 4G technologies such LTE (“Long Term Evolution”). These have the potential to deliver speeds up to 100
mbits/s and sometimes even more. They could in principle be used in combination to deliver the most cost
effective solution, avoiding the prohibitive costs associated with universal FTTH/FTTP fixed access technology.
This also compares favorably with xDSL technology which is limited to line speeds. Nevertheless, these advanced
technologies also require substantial investments simply to make them available in the densely populated urban
areas.

This creates the risk that the resources that will be required may not be distributed fairly between different
citizens.

¢ Investment model

Meeting the NGA objective will require private investment combined with public support, appropriate investment
models should be used to ensure that public funds are distributed as fairly as possible and only used where
the private sector is unable to provide a solution, In addition, to delivering effective governance to ensure that
national objectives are met.

There are a range of investment models for NGA networks, all of which are available to the public sector
for funding network deployment to meet the objectives (DPO, PPP, etc.). These models represent a range of
options for combining public and private investment, and offer differing levels of involvement, commitment
and retained risk by the public sector. Each model is applicable in different circumstances, depending on the
scope of the required infrastructure, the specific aims of the public sector, and the investment/risk desire of
potential private sector partners.

3. Main considerations

For choosing the right invest model to build a NGA network, it is recommended to take the following issues
into consideration:

- Scalability
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It is becoming more and more apparent that it is not financially viable to implement fiber to the premises
(“FTTP”) solutions across all areas. It is unrealistic to implement FTTP across the whole target area as its costs
are economically excessive. Instead there is a focus on providing a significantly faster service than is currently
available. While this is not ideal, it will still provide benefit within the constraints of the economic situation.

New technological alternatives offered by 4G may overcome some of the current financial obstacles. As the
demand for access to data services continues to increase exponentially, any step increase in download speeds
in rural and remote regions could be accommodated, even where it still compares poorly with what is available
in urban areas.

- Sustainability

From a sustainability perspective, it is positive to see that some licensed national operators are participating in
the implementation. This is particularly the case if they are involved in providing wholesale services that are an
extension of the services they offer in other areas of the country. This helps to ensure that customers have access
to a wide range of products and services fairly, and gives them access to the best deals in the national level.

- Open access

The NGA network must be open and flexible to enable innovation by service providers at price levels that are
competitive and fair, and that will encourage potential competing providers to become wholesale customers
of the NGA network rather than setting up a separate network. NGA provider can be a pure wholesale access
provider to ensure that conflicts of interest are avoided.

The threat from the copper network can be mitigated by incorporating the existing copper infrastructure as
part of the scope. There are complications, the need to ensure that regulatory conditions supporting existing
services are met, and it requires the participation of the incumbent network operator.

- A long term view

NGA network can be particularly attractive to those investors looking for a cautious but relatively secure annual
return over a long period from a business with a steady cash flow.

In order to attract the level of investment required to meet objectives, it will be necessary to supplement public
investment with significant private sector investment.

In order to attract investment from organizations looking for such return profiles, it is vital to minimize the risk
by carefully designing the terms of the partnership agreement.

4. Conclusions

- Less populated and remoter areas of the country, where the investment is unviable, should not have to
face a digital divide.

- Partnership between the public and private sectors is necessary, given the costs involved in implementing
future prove NGA network for broadband.

- Innovative regulatory models will be a necessity if the ambitious NGA targets are to be realized.

- It is positive to see that some licensed national operators are participating in the implementation plan.

Guinea — National policy and development of ICT infrastructure in Guinea

After a period of transition which ended in December 2010, the new authorities in Guinea inherited a
telecommunication/ICT sector which presented special challenges.**®

The prevailing situation at that time was characterized by:

- A juridical and regulatory framework favourable to competition but not sufficiently geared to the actual
conditions in the sector.

- A Posts and Telecommunications Regulatory Authority (ARPT) in the process of being developed.

- A Pan-African Online Services Network (eHealth, e-Education, e-Diplomacy) under development.

15 Document SG1IRGQ/62, “National policy and development of ICT infrastructure in Guinea”, Republic of Guinea.
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- Atelecommunication company, the Société des Télécommunications de Guinée (SOTELGUI), in difficulties.

- A postal authority, the Office de la Poste Guinéene (OPG), with largely run-down facilities unable to provide
an effective postal service.

- A National Policy and Strategy Document for the Development of Information and Communication
Technologies (DPSNTIC), including a plan of action which envisages major structural projects requiring
funding of almost USD 500 million.

- Poor national telephone and Internet coverage: 4.26 million GSM users for a total population of 11 million,
a penetration rate of 40.44 per cent, which was markedly lower than the regional average.

- Optical fibre, and therefore broadband, still at the theoretical stage.

Thanks to the new authorities, and with the assistance of bilateral and multilateral partners, major projects
under the policy document’s Action Plan have been launched, and implementing them has been a top priority
for the department, given their future impact on the life of the Guinean public.

Over the period 2011-2014, the posts, telecommunications and NITs sector saw some major developments,
described below.

Formalization and adoption of the WARCIP-Guinea/World Bank Programme

WARCIP (West African Regional Connectivity Programme) is a programme funded by the World Bank for the
purpose of implementing the following projects:

- ACE submarine cable landing and construction of the terminal station;
- Capacity building for ministry and ARPT staff;
- Participation in restructuring of SOTELGUI.

The construction of the landing station was completed on schedule. Other WARCIP projects concern: (i) capacity
building for ministry staff; (ii) capacity building for ARPT staff; and (iii) support for restructuring SOTELGUI.

Submarine cable landing project in Guinea
Some background information

The first submarine cable to cross the Guinean coast was laid in 1975. After Dakar, the cable laying survey
had envisaged a landing at Conakry, then at Abidjan. Given the conflictual relations between Guinea and its
neighbours (Senegal and Cote d’lvoire), the cable landing at Conakry was seen more as a means of destabilizing
Guinea’s revolutionary regime than as a much needed means of communication and of tackling the isolation
country.

The second submarine cable on the Guinean coast was the one laid in 1987. Before then, in 1986, Guinea was
supposed to confirm its commitment to this investment. During the same year, the country’s new authorities
launched a broad programme of economic and social reforms which have affected every area of national life.
With other priorities to consider, and because of a failure to perceive the importance of such a submarine cable
project, Guinea missed this second opportunity.

The third submarine cable, SAT-3/WASC/SAFE, with a length of 28 000 km, connects Portugal, Spain (Canary
Islands), Senegal, Cote d’Ivoire, Benin, Nigeria, Cameroon, Gabon, Angola, South Africa, France (Réunion Island),
Mauritius, India and Malaysia.

As with the previous submarine cables, Guinea was included in SAT-3 which had registered its terminal landing in
Malaysia. As Telekom Malaysia Berhad (TMB) was the strategic partner, expectations were high. At the launch of
the project in 1997, a down payment of USD 500 000 had been paid as an advance on the subscription required
by the project initiators.

Unfortunately, at the end of 1998, as a result of financial difficulties in SOTELGUI, which had paid the subscription,
the latter was withdrawn and Guinea’s commitment to SAT-3 was cancelled. The SAT-3/WASC/SAFE submarine
cable was inaugurated in 2002, without a landing in Guinea.
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ACE submarine cable landing at Conakry (Guinea)

The ACE submarine cable landing was established at Kipé (Conakry) in January 2011. Once the construction
of the submarine cable landing station at Kipé (Conakry) had been completed, the cable was commissioned
during the first quarter of 2013 and subsequently brought into operational use under licenses issued by the
telecommunication/ICT ministry.

Since that date, the operators and IAPs have reaped clear benefits as a result of significant quality of service
improvements and, for consumers, significant reductions in connection and communication costs.

The terminal station GUILAB was officially opened on 2 June 2014, by the President of the Republic, Professor
Alpha Condé.

On 11 September 2014 at 07h.38, all Guinean circuits through Banjul suffered an outage. Initial investigations
revealed an electrical fault in the ACE submarine cable in the Banjul segment. Traffic was restored at 01h50 on
12 September. This was the second recorded outage.

These repeated circuit outages cause prejudice and major losses to the local operators and IAPs, and to Guinean
users too. This highlights the need to consider a second (redundant) submarine cable project to provide back-up
in the event of an ACE cable circuit outage.

Creation and deployment of the Guinéenne de la Large Band (GUILAB)

Within the framework of the public/private partnership recommended by the World Bank, which is funding the
project, the Guinéenne de la Large Band (GUILAB) was established to manage ACE submarine cable capacity.

GUILAB was set up under a presidential decree with the mandate to ensure operation and maintenance of the
submarine cable landing station at Kipé (Conakry).

To date, the major concern has been efficiency of tariffs applied in billing submarine cable capacity to users,
both current operators and new arrivals. The Ministry takes an interest in this key issue because it determines
the revenue generated by monthly and annual license fees paid into the public treasury by operators.

In order to enhance government representation in GUILAB, two administrators (one from the Ministry of Finance
and one from the Ministry of Posts, Telecommunications and NITs) have been appointed to its board.

Implementation of the Pan-African Online Services Network project

This comprises three tiers: e-Education, eHealth and e-Diplomacy, in training centres, universities, community
health centres and hospitals in the capital and in the country’s interior:

- EHealth: the eHealth site was inaugurated on 30 December 2012. Although routine on-line training is
followed on the site by some doctors, it is still not used for consultations, which could lead to gradual
deterioration of medical facilities. To solve this problem, partnership with other public, private and foreign
medical centres is envisaged.

- E-Education: the launch of the e-education component on 21 June 2013 has resulted in very encouraging
results for this site, which after only 17 months is now on its third distance training promotion for 120
students. Gamal University in Conakry, which has been a beneficiary of this pilot project, is in partnership
with seven Indian universities which offer 27 distance learning programmes (certificate, bachelor’s degree,
master’s degree). To date some 49 students are enrolled in ten programmes offered in Indian universities:
AMITY, BIRLA PILANI, DELHI, MDRAS and IGNOU.

- E-Diplomacy: this component, which was initially established within the Department of Telecommunications
with conclusive results, has been transferred to the Ministry of Foreign Affairs in Conakry.

Transposition of ECOWAS Acts into national legislation and preparation of a draft new law on
telecommunications/ICTs

With this objective in view, a national technical transposition committee was set up at the beginning of 2011.
It has operated in accordance with the ECOWAS Acts/Directives and has prepared a draft “New law on general
telecommunication regulation in the Republic of Guinea”.
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This law takes account of current conditions in the sector, technological changes and sub-regional integration
needs. The draft law clarifies the roles and responsibilities of each stakeholder (ministry, regulator, operators
and consumers) in an environment subject to constant technological changes.

Following validation by ECOWAS of this procedure, the draft law was referred to the National Assembly in April
2014 for ratification.

The delay in applying this Law will obviously have a negative impact on the promotion of certain market segments
and certain new products.

Modernizing equipment of mobile operators and ISPs

This involves switching from second to third generation by the end of the first decade of the 21st century and
from third to fourth generation at the start of the second decade.

Outage in the SOTELGUI GSM network

This occurred on 12 September 2012, the network serving inter alia as interconnection and transmission support
for local operators.

Changing the national numbering plan

In the light of the growing demand for numbering resources by mobile phone operators, the numbering plan
based on eight digits had reached its capacity limits and was no longer keeping up with the rapid development
of networks and services. In 2013, the ARPT launched a new nine-digit plan, which will easily meet the growing
needs of operators and ISPs.

National coverage in a state of constant change

Between 2011 and 2015, the 333 main sub-prefecture centres and the Conakry special zone achieved full GSM
telephony coverage. Coverage in the administrative regions and in the Conakry special zone has greatly improved
over the past three years. For the prefecture and sub-prefecture centres, coverage is 100 per cent, which means
that the entire population in these main towns in Guinea now enjoys the same benefits of mobile telephony.

Mobile telephony

The number of telephone users grew from 4 261 000 in 2010 to 9 201 000 in December 2014, equivalent to
an average annual increase of 1 235 000 users. The penetration rate was 88.45 per cent in 2014, compared to
40.44 per cent in 2010.

Table 1A: Annual growth in number of GSM users

Annual growth in number of GSM users

Year Number of users Penetration rate
2010 4261 000 40.44%
2011 5364 000 49.38%
2012 5587 000 49.88%
2013 7536 000 65.33%
2014 9 401 000 88.45%

Source: ARPT
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Figure 3A: Growth in number of users
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Prepaid: 99.77 per cent; post-paid: 0.23 per cent.
Annual average growth between 2010 and 2014: 21.88 per cent.
Inauguration of work on the national fibre-optic backbone project

Funding for the 4 000 km national fibre optic backbone is to be underwritten by a loan provided by China’s
EXIMBANK. Following an international bidding process, a contract to construct the national backbone was
concluded by Huawei Technology and the Government of Guinea for USD 238 million.

As the various preliminary administrative, institutional and legal arrangements were such that it was possible to
implement the loan agreement and release the necessary funds, the Government on December 2014 announced
its decision to go ahead with the backbone project.

Establishment of the Société de Gestion du Backbone National (SOGEB)

Decree D/2014/199/PRG/SGG of 15 September 2014 established the management company Société de Géstion
du Backbone National (SOGEB), a public company owned by the State and all the other eligible shareholders.
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SOGEB has financial and managerial autonomy and is placed under the overall authority of the telecommunications/
ICT ministry.

Kazakhstan — Broadband access technologies, including IMT, for developing countries

At present, the communication sector is undergoing considerable changes: standards and technologies are
changing, new services are emerging ever more frequently, and the need to meet growing demand for new
services is stimulating more rapid development by operators.'®

The technologies most in demand include passive optical network technologies (FTTx, GPON), xDSL-technologies
(VDSL2, ADSL+) and Ethernet technologies (local cable networks).

Passive optical networks

At the present time, there is little difference, in terms of capital expenditure and labour, between the construction
of copper wire and fibre-opticinfrastructure. That is why it is now economically attractive for alternative operators
to build new optical networks “to the subscriber”, competing successfully with operators that use copper wire
distribution networks.

In the light of the experience of network architecture planning, it makes sense to deploy PON networks in areas
that are moderately built-up. The main advantage of a passive optical network by comparison with other access
technologies is its broad coverage area combined with the highest possible transmission speeds.

GPON passive optical networks make use of potentially faster transmission protocols compared to EPON, BPON,
xDSL, and the latest technologies. This enables us to build access networks with speeds of up to 2.5 Gb/s
downstream and 1.25 Gb/s upstream, with guaranteed quality of service. The economic efficiency of GPON
technology has been confirmed in practice through estimates based on a GPON branch allowing connectivity
of one or more subscribers (depending on their requirements and the type of services required).

xDSL technologies

The main criterion for operators in modernizing networks is that there should be sufficient resources available
to provide services requiring broadband subscriber access networks. For that reason, some operators are
already using FTTN (Fibre-to-the-Node) technologies, reducing the length of the copper Subscriber Line (SL)
by installing street cabinets or outlets within the customer’s building, with subsequent use of xDSL technology.
For subscribers in such cases, it makes sense to use VDSL (VDSL2) technology, cutting the SL length down to
400 or 500 meters. This makes it possible to boost the speed of the stream for the subscriber to 30-50 Mb/s.

Ethernet technology

Ethernet technology is used as an alternative to passive optical networks. However, compared to PON networks,
it is not possible using this technology to transmit an analogue TV signal on a separate wavelength, and there
is no centralized management of subscriber ports and devices. A fundamental drawback of this technology is
the need to attribute a separate fibre to each subscriber.

Wireless broadband access technologies (LTE)

LTE technology is mobile data transmission technology which facilitates broadband access services for mobile
subscribers. LTE is standardized by the 3GPP organization and is the general standard for the development of
CDMA and UMTS technologies to satisfy future demand as regards data transmission speeds. The LTE-Advanced
standard, comprising Release 10 and subsequent LTE releases, has been approved by ITU as the wireless network
standard that meets all requirements for 4G wireless communications and is included in the IMT-Advanced list.
All current deployments of LTE networks are based on Releases 8 and 9.

LTE technology, according to 3GPP Release 8, allows:

- Up to 200 active users per cell using 5 MHz of bandwidth;
- A base station range of up to 5 km (30-100 km with sufficient antenna elevation);

- Handover support with GSM, UMTS and CDMA access subsystems.

16 Document SG1RGQ/152, Republic of Kazakhstan.
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The LTE standard uses OFDMA technology in terms of physical hardware for data transmission, and at the network
level uses the IP Protocol. Introducing LTE makes it possible to develop high-speed cellular communication
networks optimized for data packet switching at speeds of up to 326 Mb/s. in the downstream channel (base
station to user) and up to 72 Mb/s in the upstream channel. The LTE base station range can vary. In the best
cases, it will be about 5 km, although it can if necessary be 30-100 km (given sufficient antenna elevation). LTE
can be used with a range of bandwidths, from 1.4 to 20 MHz, and different channel division technologies for
the downstream and upstream: FDD (frequency division duplex) and TDD (time division duplex).

According to the recommendations of Kazakhstan’s Interagency Commission on Radio Frequencies (ICRF) of 7
December 2015, cellular communication operators (Kcell, Kar-Tel, MTS and Altel) are able to use frequencies
allotted to them under the GSM, DCS-1800 (GSM-1800), and UMTS/WCDMA (3G) standards, for the purpose of
organizing LTE (4G) and LTE Advanced cellular communications, that is, applying the principle of technological
neutrality.

In addition, the ICRF adopted a decision to distribute 10 MHz of uplink/downlink bandwidth among the current
cellular communication operators for a one-off payment and without competition, as a result of the limited
number of cellular communication operators.

This principle has been introduced in many countries and is now of particular relevance, given the convergence
of services and the increasing interchangeability of various technologies.

People in all regions will gain access to modern communication services, and the technological backwardness
of rural population centres will be considerably reduced.

Access to cloud computing: challenges and opportunities for developing countries

The cloud computing model is intended to ensure convenient network access on demand to a shared set of
configurable ICT resources (networks, servers, storage, applications and services) that can be made available
rapidly, with minimal administrative effort and minimal interaction with the service provider.

Every year cloud computing is more widely used in developing countries but this sometimes leads to problems:

1) Theinadequate extent of trunk lines and broadband access networks, which are supposed to facilitate the
spread of cloud services. Access to cloud computing requires a constant and stable network connection.

2)  The failure to use, or limited use of, cloud computing in the small and medium-sized business sector.
Small and medium-sized businesses play a major role in the economic development of rapidly developing
countries, but small businesses often lack the financial resources required to take advantage of cloud
computing or IT services in general.

3)  Software: limitations as regards the software than can be deployed in the cloud and offered to users.
Software users are restricted in the software used and do not always have the possibility of adapting it to
their own particular purposes.

4)  Atthe present time the issue of resolving disputes within a legal framework is being discussed.

For all the complications and problems that have arisen, use of the cloud in our market has every prospect of
success.

This is largely linked to the advantages of cloud computing, which include:

1) Low cost:

e Reduced expenditure on servicing virtual infrastructure resulting from the development of virtualization
technologies, which means using fewer staff to service a company’s entire IT infrastructure;

e Usingthe cloud on aleasing basis enables users to reduce the costs of purchasing expensive hardware
and to focus more on financial investment in improving the company’s business processes, which in
turn makes start-up easier.

2) Flexibility: the unlimited nature of the computing resources (memory, processors, disks, etc.): thanks to
the use of virtualization systems, the process of scaling and administering the cloud is made easier, as the
“cloud” can autonomously provide users with resources which they need, and user pays only for actual
use.
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3) Reliability of cloud systems especially those sited in specially equipped Data Communication Centres
(DCCs), is very high, as such centres have reserve sources of power and storage, trained staff, regular data
backups, high Internet channel capacity, and resilience to DDoS attacks.

Drivers of growth in the cloud computing market include the following:

1)  SaaS (Software as a Service) model — the highest-level variant of “cloud” products.

2)  The State: e-Government and government services, and inter-agency document exchange, are all centres
of growth for cloud service providers.

Basic services provided by communication operators in the field of cloud computing are:

Basic DCC services: co-location, rent-a-rack, DCC / IP VPN transport;

- Cloud services: VDC, SAN, dynamic cloud server, VPS, Hyper V, cloud video-conferencing, Webinar,
Microsoft Exchange, SharePoint, Lync, Happy Drive virtual hosting;

- IN services: freephone, premium rate calls, televoting, reduced rate services, contact centre services;

IT outsourcing: IN technical support and assistance (software and hardware), structured cable systems,
infrastructure leasing for government events, adjustment and installation of IN components);

SDP: video online, video call, virtual contact centre;
- M2M: emergency calls in the event of major accidents and disasters, cash registry systems;

- Software leasing: antivirus programs, utilities, text processing, audio, video and photographic processing,
finance and book keeping.

Kenya — IMT and IMT Advanced technologies as facilitators of broadband services in Kenya
1.  Overview of broadband services in Kenya

The mobile service sub-sector in Kenya has shown positive growth with 38.3 million subscriptions recorded
from 1 January to 31 March 2016 up from 37.7 million subscriptions registered during the previous period.
This marked an increase of 3.5 million subscriptions compared to the same quarter of the previous financial
year. Subsequently, mobile penetration grew by 1.5 percentage points during the period under review to stand
at 89.2 per cent up from 87.7 per cent recorded last quarter.**’

2.  Coverage of various IMT technologies in Kenya

Figure 5A shows a Geo-Portal incorporated latest coverage maps of all three mobile operators in Kenya, namely
Safaricom Ltd, Airtel and Orange Network, creating a combined signal coverage map for-90dBm service quality as
shown in the figure. The spatial analysis including the LandScan population distribution shows that only 5.6 per
cent of the Kenyan population has no access to voice communications services. Whereas geographical coverage
is only 45 per cent of Kenya'’s land area, 94.4 per cent of the population is already covered by 2G mobile services.

17 Document 1/290, “IMT and IMT Advanced technologies as facilitators of Broadband services in Kenya”, Republic of Kenya.
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Figure 5A: Coverage pattern in Kenya’s mobile networks services.

Table 2A: Key to Figure 5A

Type of coverage Key
3G Operator coverage 3 Safaricom, Airtel and Orange Networks

The uncovered sub-locations

Only 164 out of a total of 7,149 sub-locations remain totally uncovered, while a further 418 have less than 50
per cent of their populations covered. Table 3A below summarizes the GIS coverage analysis.

Table 3A: Sub-location population 2G coverage

Table 6: Sub-location population 2G coverage

Coverage 100% >90% 50% — 90% <50% 0%

Sub-location 5,657 485 425 418 164

As indicated in Figure 5A, virtually all of the major unserved areas are in the North and East regions of the
country, as well as in the Southwest border counties of Kajiado and Narok.

3.  Third Generation (3G) Mobile — Broadband coverage

Coverage of 3G coverage and Fibre Optic Cable (FOC) Services in Kenya
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Figure 6A illustrates the broadband coverage but includes also the National Optical Fibre Infrastructure (NOFBI)
owned and operated by the Kenya government and private fibre routes as well as Kenya Electricity Transmission
Company (KETRACO) and Kenya Power and Lighting Company (KPLC) line routes which either have or could be
equipped with optical fibre.

Figure 6A: 3G coverage and Fibre Routes
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Whilst 3G service geographical coverage is only 17 per cent of the geographical land area, 78 per cent of the
population is covered; thus the access gap for 3G broadband service is 22 per cent of the population. The
regional disparity for 3G is more pronounced than for 2G, even though the population coverage has improved
significantly in recent years and will continue to expand through market forces, especially as 3G devices become
more affordable and popular.

Every County in Kenya has at least one population centre with 3G coverage, except Isiolo County which today
has zero percent 3G coverage. Analysis by sub-location indicates that 1,244 sub-locations country-wide have
zero 3G coverage and a further 977 have less than 50 per cent coverage as shown in Table 4A.

Table 4A: Sub-location population 3G coverage

Sub-location population 3G coverage

Coverage 100% >90% 50% — 90% <50% 0%

Sub-location 2,454 1,324 1,146 977 1,244

As indicated, while every county headquarter has been reached by NOFBI at least, the extension of broadband
transmission into the large geographical gap areas would still be a costly undertaking. However, many thousands
of potential broadband users who are not yet connected, such as primary and secondary schools, health centres
and Government offices, are located within less than 1 Km of a fibre route. Thus, there is very good potential
for an early USF broadband outreach program to reach key sectors with demand, especially considering the
needs of schools and tertiary educational institutions below university level. These could greatly benefit from
connectivity in the short term. General users of 3G will continue to adopt the services and grow in accordance
with the increase in general demand for data communications and the commercial expansion of the networks.
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Management of the Digital Dividend

Digital dividend is the UHF spectrum available after the global analogue TV broadcasting switch off in June
2015. The first dividend in the 790-862 MHz band for wireless mobile broadband services was identified during
the World Radiocommunication Conference (WRC) in 2007. The ITU then embarked on a study to determine
the actual channelization plan. Subsequently, WRC-2012 resolved to expand the band to include 694-790 MHz
also known as Digital Dividend II. In view of the WRC-12 decision, the NRA completed the process of migrating
digital TV broadcasting channels earlier assigned within the 694-862 MHz band to channels in 470-694 MHz
band, which provides upper limit of terrestrial television broadcasting to channel 48.

The two Broadcast Signal Distributors (BSD) in Kenya have rolled out DTT signals countrywide and the analogue
switch off was completed. In this regard, a portion of the 790-862 MHz band has been assigned for the roll out
of LTE Mobile broadband network on trial basis. Currently the National Regulatory Authority (NRA) is in the
process of carrying out the necessary planning for the assignment of Digital Dividend Il (within the 694-790 MHz
band) after the recent World Radiocommunication Conference held in 2015 (WRC-15).

The World Bank’s investment arm the International Finance Corporation has proposed a Public Private Partnership
(PPP) approach towards the allocation of spectrum in the telecom industry.

Through the report, unlocking growth potential in Kenya, the IFC states that the country’s lack of a market-
oriented process for assignment could become a challenge in the distribution of available free spectrum.
Safaricom, for instance, signed a Sh15 billion security deal with the government in exchange for the fourth
generation radio spectrum in the 800MHz band as part of the agreement. It pointed out that Public-Private
Partnerships (PPP) have the potential to affect competition by strengthening the private partner’s position in
the market and this should be considered when designing an agreement.

Sharing 800MHz band

Late last year the National Regulatory Authority (NRA), Communications Authority of Kenya (CA) proposed the
sharing of the 800MHz band spectrum among the three operators saying that the alternative spectrum which
comprised thee third dividend as already stated above was not ready for distribution as it awaited the decision
of WRC-15. The NRA stated that it would issue Safaricom with a license allowing it to operate in the 800MHz
frequency band and begin earning from the high speed Internet. However as part of the arrangement Safaricom
Ltd. would enter into individual sharing agreement with interested mobile operators.

4. 4G Mobile Broadband coverage

In December, 2014, the NRA allocated part of the 800MHz band to one of the mobile operators in Kenya,
Safaricom to launch 4G LTE network beginning with the urban areas. The rollout of 4G-LTE high-speed data
offering and is the first high-speed Internet service of its kind in the Kenya. This service is available at the moment
in two of the largest cities in Kenya, namely Nairobi, and the coastal city of Mombasa.

5. Conclusion

The mobile network services sector continues to demonstrate tangible increase despite the fact that we have
penetrations at more than 80 per cent after sixteen years of services in our country. The coverage of the
population by 2G services is over 90 per cent, but it is important to note that whilst the geographical coverage
of 3G service is currently 17 per cent of the physical landscape, 78 per cent of the population is covered
reflecting an access gap of 22 per cent of the population for 3G broadband service; a figure that is impressive and
demonstrates the use of this IMT technology. The recently launched 4G services in Kenya has covered the two
major cities, and as more spectrum is made available after the World Radio Conference 2015, we expect more
uptake of this high-speed service by the population. It is also important to note that progress on the provision
of back-haul infrastructure is being carried out on a public-private partnership to augment the footprint of
high-speed Internet services to the national and devolved government system in Kenya.

Madagascar (1/2) — Regulation for the development of broadband
1.  Introduction

Deployment of broadband is running into difficulties in Madagascar, given the island’s remoteness from
equipment suppliers, the size of the territory and the time needed to build networks.**® The existence of the

18 Document 1/142, “Regulation for the development of broadband”, Republic of Madagascar.
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Backbone has not resolved every issue, hence the regulator’s decision to facilitate its operation. The most recent
texts adopted have been to that effect. Aware of its geographical situation, Madagascar, an island State 1 500 km
long and 500 km wide, has made efforts to link up the major towns where the major business sectors (industry,
banks and tourism) are located. These towns are separated by distances of tens or hundreds of kilometres and
connecting them has always caused problems for operators. The topography of the main island is not conducive
to using microwave links, hence the deployment by an operator of 8 000 km of fibre-optic cable in which the
State holds a 34 per cent share. Development of broadband in a country depends in part on the means used to
“transport” information from one point to another. The existence and use of a major transport network might
be one of the keys to its expansion.

The overview that follows provides an outline of current and future networks in Madagascar.

2. Overview

We have two international interfaces: EASSY 25.73Gbis, operated at 25 per cent, and Lion (1 and 2) 2.015Gbists,
operated at 40 per cent.

- National: 8 000 km of optical fibre with 4 lambda and 10 Gbit/s.
- Operators: three mobile operators and two data transmission operators.
- Customers:

e Mobile: 47 per cent of the population

e Fixed: 1 per cent

e Qverall ARPU: USD 2 per month.

Despite the efforts of the operators, broadband is not yet an everyday thing for the people of Madagascar. Other
major difficulties that still have to be overcome to achieve this are:

The financial resources available to users;
- Setting up distribution networks;

- Electricity production;

- Regulation of markets.

The first point concerns the purchase of equipment: smartphones, tablets or other devices, in order to benefit
from all possible means of broadband access. The minimum price of a portable phone to connect to the Internet
is USD 50, which is not affordable for all citizens, whose average daily wage is USD 2. Duty on imported goods
plays a part. The question now is whether the experience of other countries, and especially under-developed
countries, can help us to rectify this situation.

Operators in developing countries are almost without exception faced with the other two points indicated
above. At the same time the regulator in Madagascar considers that market regulation is a priority area for
developing broadband.

The following paragraphs detail recent decisions adopted by the regulators to promote the broadband market.

3. Most recent decisions by the regulator
- Liberalization

This means allowing all operators to deploy the technologies they deem to be necessary to their development.
The fixed operator can deploy mobile networks, mobile operators can deploy fixed networks. All operators are
allowed to offer all services when licenses are renewed. A list of cities to be covered over the next few years has
been proposed to all the operators. The list includes the target cities that will benefit from 3G or 4G technology.

- Sharing arrangements

These apply above all to passive infrastructure such as masts, premises and optical fibre pairs. The aim is to
enable all operators to exchange capacity by volume or by direct sale. The aim of such arrangements is to ensure
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that the operator does not have to worry about onerous investments in transport media but can instead focus
on sales to end customers.

- Setting a maximum price for capacity

Given that a single operator deployed the national backbone, the regulator is aware that the operator in question
has a dominant position in relation to the others, which has prompted the imposition of a limit on the maximum
price for capacity. Any other operator wishing to conclude a contract for a certain capacity is protected by an
order which “imposes” a maximum monthly charge for an STM segment by km and the cost of the annual SLA.

4, Conclusion

Broadband has a place in Madagascar’s economic and human development. Although the penetration rate is
still relatively low, the authorities hope, with the recent measures, to see a real increase in the next few years.
At any event, the current commercial launch of 4G is bound to contribute to a further increase.

Madagascar (2/2) — Trends in Broadband in Madagascar
1.  Introduction

Broadband technology, one of the most recent innovations in the field of telecommunications, began to be
used in Madagascar some years ago.**® Despite an interpretation of the precise definition of broadband that is
somewhat confusing for users (service technology, speed or volume), the country's three mobile operators and
fixed service operator manage with some difficulty to provide broadband for their customers. This technology
isincreasingly becoming an integral part of the country's social and economic life, and the relevant ministry has
therefore decided to monitor broadband trends and market penetration very closely.

This contribution briefly reviews the various uses of broadband in Madagascar, the different technologies used
by the operators, and the difficulties encountered in deployment, as well as measures taken by the Government
to promote broadband development.

2. Madagascar in brief

- Surface area and population: 587,041 km2/22,000,000 inhabitants

- Internet coverage (mobile): 65 per cent

- Internet penetration rate: 11 per cent

- High-speed Internet access cost (from 512 kbit/s): USD 125, or 250 per cent of average monthly income
- Average cost of a portable device allowing access to Internet: from USD 15

3. Broadband in Madagascar

Since the introduction of broadband among professional groups, the services on offer have constantly grown.
Broadband is becoming a powerful and positive tool for the country, and one which cuts times and distances.
Important uses include the following:

- Remote working: ten years ago the first data processing centre was opened in Madagascar's capital.
Since then, various teleworking centres have been established and offer telemarketing and sales, IT
teledevelopment (IT services companies), and so on.

- Telemedicine: Since 2010, telemedicine has become a reality in Madagascar with the establishment of
a medical imaging centre with broadband links to India, providing real-time assistance during difficult
surgical procedures.

- E-Governance: The Government of Madagascar uses a private intra-ministerial broadband communications
network.

- E-Learning: Universities in particular are able to provide remote teaching and access to virtual libraries
thanks to broadband. About 20 universities have benefited from this technology over the last 20 years.

19 Document SG1RGQ/29, “Trends in broadband in Madagascar and proactive measures by the regulatory agency”, Republic of
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- Cyber centre: the general public, especially in urban areas, can enjoy universal services based on broadband
through access centres.

In addition, the smart phone and tablet invasion of the market has also given groups of various customer groups
access to broadband. A range of services are offered by operators through terminal devices of this kind.

4, The different broadband access networks

The fixed operator offers two types of broadband access:

- xDSL or ISDN, available to businesses and private individuals: speeds on offer can be up to 8 Mbit/s.
- FTTH: services offered since 2010.

The mobile operators, on the other hand, offer their customers access using USB keys with 3G connectivity. In
the light of demand from certain customers, however, especially from businesses, they also provide local radio
loop access networks.

“Backhauling” makes use of optical fibre (8 000 km) and microwave links. Given the size of the territory
concerned, deployment in remote areas presents the problems described below.

5.  Difficulties of deployment
- Difficulties of deploying broadband access networks

As regards wired networks, deployment of broadband access networks is very costly, starting with the hardware
(IPDSLAM, MSAN, GPON), but there are also problems of access in some areas as well as inadequate coverage
by the electrical power grid. Only the large and medium-sized cities are better served, with around 30 sites
installed in 2014. As regards copper or fibre-optic distribution networks, these require major capital expenditure
for civil engineering work, and this rarely encourages the operator to become involved.

With regard to the mobile operators, development of 3G networks is less difficult given that appropriate
infrastructure for older generation stations is already operational. The operators are upgrading 2G stations to
3G and will soon upgrade to 4G. The 1 000 base stations on the island include 511 3G stations (30 per cent of
the total), half of which are in or around the capital.

- Difficulties of “backhaul” deployment

Aware that the growth in the number of users requires a transport (backhaul) network with sufficient capacity
for data communications, the operators encounter many problems with the deployment of a suitable transport
network. In the case of optical fibre, the cost of the work required makes coverage of certain locations impossible,
especially areas remote from main roads. Most of these sites are covered by microwave links from an optical fibre
Point of Presence (PoP). Some operators are thus obliged to negotiate for capacity with other operators in order
to be able to bring their traffic to their Network Operations Centres (NOCs). In order to facilitate implementation
of these principles, the regulatory authority has put forward the measures set out in paragraph 6 below.

6. Proactive measures

Cognizant of the difficulties referred to in paragraph 5 above, the regulatory authority has adopted a number
of incentive measures, as follows:

- Liberalization

This means allowing all operators to deploy the technologies they deem to be necessary to their development.
The fixed operator can deploy mobile networks, mobile operators can deploy fixed networks. All operators are
allowed to offer additional services when licences are renewed subject to transparent regulatory conditions.

- Sharing arrangements

These apply above all to passive infrastructure such as masts, premises and optical fibre pairs (“dark fibre”). The
aim is to enable all operators to exchange capacity by volume or by direct sale.
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7. Conclusion

Broadband has a place in Madagascar’s economic and human development. Although the penetration rate is still
low, the authorities hope, with the recent regulatory measures, to see a real increase in the next few years. At any
event, the current commercial launch of 4G is bound to contribute to a further increase in the penetration rate.

Madagascar (Republic of) — Broadband access technology in Madagascar
1.  Introduction

- Global statistics show that the Internet market is booming and evolving very rapidly, particularly in
developed and emerging countries. This phenomenon is due to the deployment of broadband, above all
mobile, using a variety of access technologies.*?°

Despite its low Internet penetration rate, Madagascar is ranked among the top 20 African countries having high-
speed Internet, based in particular on the use of 4G/LTE technology. This contribution presents in the first place
the technological potential of the operators providing Internet services in Madagascar, taking the case of Gulfsat
Madagascar as an example. Then we will look at the main obstacles to Internet development in Madagascar.

2.  Presentation of the operator Gulfsat Madagascar'**

- A provider: Internet, private network, international links for companies and individuals;

- Over 20 years of experience in the Malagasy and international markets;

- Three international interfaces — optical fibre (cables EASSY and LION) and satellite O3b;

- Over 20 towns and cities covered by its national network, and 100 per cent satellite coverage;
- Over 2000 professional customers;

- Over 40 000 private customers.

3.  Technological potential of Gulfsat Madagascar

To meet its customers’ requirements, Gulfsat has, over the years, developed a whole range of services. In addition
to Wireless Local Loop (WLL), Very Small Aperture Terminal (VSAT), Wireless Local Area Network (WLAN) and
WiFi technologies, several generations of mobile networks have already been deployed by the company, the
most recent was 4G/LTE.

It is the second operator using 4G/LTE in Madagascar, the other being the incumbent operator TELMA. Thanks
to these innovative technologies, Gulfsat is able to provide high-speed voice and data communications to its
private and professional customers. With such a technological potential, Gulfsat is in a position to develop the
Internet market and compete with the other major operators present in the country’s telecommunication sector.

4. Main obstacles to Internet development in Madagascar

It can be seen that Madagascar is following the global environment in terms of its use of the new broadband
network technologies. However, its Internet penetration rate (less than five per cent) remains very low by
comparison with the global trend (over 40 per cent), progressing enormously from year to year at a rate that is
well below satisfactory and thus calling for considerable improvement in the coming years.

The reasons for this low penetration rate are numerous, and include the following:

- Limited household budgets: very few households can afford an Internet connection in Madagascar (not
only because of its very high cost, but also on account of low income levels);

- Unaffordable access to the Internet tariffs;
- Lack of familiarity with the tools in question;

- Non-guaranteed nature of the broadband provided by operators;

120 Document 1/403, “Broadband access technology — Madagascar”, Republic of Madagascar.
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- Insufficient 3G/4G signal in the national territory.

Orange (France) — Submarine cables in Africa

Submarine cables — At the heart of the global internet

In today’s world, submarine cables are essential to economic life and the social fabric —they are the international
paths that connect the Internet.’?? They are critical communications infrastructure carrying more than 98 per
cent of international internet, data, video and telephonic traffic. By comparison, undersea cables dwarf satellites
for international communications and are unmatched for their reliability, speed, volume of traffic, and low cost.
For example, The Society for World Interbank Financial Telecommunications (SWIFT), The Continuous Linked
Settlement (CLS) Bank, and the United States’ Clearing House Interbank Payment System (CHIPS) all depend
exclusively on submarine cables for daily transactions values at several trillion USS.*? The “cloud” of computer
servers distributed in data centres worldwide is based on seamless connection via international submarine fiber-
optic cables. With the laying of submarine cables along the west coast of Africa in 2009-2012, in particular the
Orange-led ACE project, only about 20 of the world’s nations and territories remain isolated from fiber-optic
cables.

West Africa — Submarine cables

In 2008, France Telecom (now Orange) first conceived the creation of a major submarine cable system between
Penmarch, in Brittany on France’s Atlantic coast, and South Africa, a distance of 17,000 kilometers, using state-
of-the-art fiber optic transmission technology.

To implement this exceptional project — representing a cost of $700 million — the Orange Group teamed up
with selected partners. It formed a consortium — the prevalent business model for construction of submarine
cables —initially comprising 15 major players, all with a direct stake in the arrival of broadband in their respective
countries:

- Orange subsidiaries: Cote d’lvoire, Cameroon, Mali, Niger and Senegal.

- Governments: Republic of Gabon and the Republic of Equatorial Guinea.

- Operators: Dolphin Telecom, MTN and others.

- In-country consortia grouping other partners: Cable Consortium of Liberia, Guilab (Guinea).
- International Mauritania Telecom and others.

The 19 current ACE consortium members

- ACE Gabon

- Benin ACE GIE

- Cable Consortium of Liberia Inc.
- Canalink

- Dolphin Telecom

- Gambia Submarine Cable Co. Ltd.
- Guinéenne de la Large Bande S.A.
- International Mauritania Telecom Ltd.
- MEO

- MTN

- Orange S.A.

- Orange Cameroon

22 Document SG1RGQ/314, “Submarine cables in Africa”, Orange (France).

123 White Paper commissioned by the International Cable Protection Committee (ICPC) and submitted to the UN General Assembly,
“Submarine Cables and Biological Diversity beyond Areas of National Jurisdiction”, September, 2016, available at https://iscpc.
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- Orange Cote d’lvoire

- Orange Mali

- Orange Niger

- République de Guinée Equatoriale
- Sierra Leone Cable Ltd.

- Sonatel

- STP Cabo
Figure 7A: ACE configuration diagram

ACE configuration diagram
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Since the system opened for service in 2012, it has been contributing to the development of a high-quality,
secure, global network. ACE is the first ever cable designed from the outset for seamless upgrade to 100
Gbps technology per one wavelength. The total rate of the ACE cable reaches up to 12.8 Thps by using Dense
Wavelength Multiplexing (DWDM) technology. This technology supports tomorrow’s ultra-high-speed broadband
networks. Boosting cable capacity is simply a matter of plugging in new transmission equipment housed in the
“dry” landing stations.

This vital international project and others like it are democratizing broadband internet in Africa, empowering
inhabitants to improve their farming and fishing by applying new techniques and accessing regional markets, to
extend access to classrooms and teachers, and to improve medical care through telemedicine.

By 2018 the ACE cable will serve 19 countries, including France, Portugal, Spain (Canary Islands), Mauritania,
Senegal, Gambia, Guinea, Sierra Leone, Liberia, Ivory Coast, Ghana, Benin, Nigeria, Equatorial Guinea, Gabon
and S3o Tomé and Principe, and South Africa, all coastal countries. Two landlocked countries, Mali and Niger,
are joined to it via a terrestrial connection. By the end of the second phase, the cable will cover 17,000 km
under the Atlantic Ocean.

Submarine cables offer new possibilities for growth in the countries they serve. The World Bank estimates that a
10 per centincrease in broadband internet access contributes to an increase of 1.38 per cent in Gross Domestic
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Product. Submarine cables enable this sustainable growth, with each successive cable connection to a country
boosting economic prosperity for its people.

Box 1: Case study

Case study

Africa remains the world’s most digitally isolated continent. The fixed broadband penetration rate
is less than 1 per cent due to the low number of copper lines — limiting access to ADSL — and to the
high cost of satellite connections. However, the deployment of fiber-optic submarine cables since
the early 2000s has significantly improved this situation.

Even in Senegal, one of Africa’s most economically advanced countries; in 2012 fixed internet
penetration remained very low: 1.5 per cent. The arrival of submarine cable ACE is changing the
digital experience of broadband customers in the country.

Since the cable came on line, citizens have expanded their digital horizons: more reliable Internet
connections, fast downloads of large files, voice over IP and — for businesses — cheaper access to
sophisticated services such as videoconferencing, e-learning and eHealth. By cutting the cost of
international bandwidth, the ACE cable system is making broadband affordable to far more people.

In seven of the ACE countries, this new international information highway has brought the first ever direct
connection to the global optical fiber broadband system, dramatically improving communication with the rest
of the world: Gambia, Guinea, Equatorial Guinea, Liberia, Mauritania, Sao Tomé & Principe and Sierra Leone.
These countries’ participation in the project was made possible by substantial financing from the World Bank,
which is also at present supporting the Republic of Guinea-Bissau in its plans to connect to the ACE system.
ACE remains open to including additional countries and contributing in this way to the continent’s social and
economic development by spreading digital services to the wider population.

Submarine cables are also important for marine and climate research: dozens of cable-enabled projects are now
active in the oceans with many more planned, for ocean climate monitoring, tsunami warning, and fundamental
research.

Rwanda - Access to broadband in Rwanda
1. Background

Under the National Information and Communication Infrastructure (NICI) framework, the Government of Rwanda
deployed a national high-speed fibre-optic backbone that spans all thirty districts and connects eleven border
posts. This allows the telecom operators to connect to the international submarine fibre-optic cables that landed
on the African east coast. These cables have given the entire region fibre-based international bandwidth.*?*

In addition to progress registered in broadband rollout by operators in Rwanda, in November 2014, a new
infrastructure-sharing regime by way of a wholesale-only, open-access 4G LTE network was launched, which
will allow access to retail providers, including current ISP players, as well as Mobile Virtual Network Operators,
on fair, transparent and non-discriminatory basis.

2. Broadband access technologies currently deployed in Rwanda

Broadband access network enable delivery of information, goods and services that stimulate economic growth
and help domestic businesses compete. Without such access, remote communities risk becoming increasingly
marginalized and lacking in essential educational, medical, government, e-commerce and social services. On
this basis, the Government of Rwanda has invested in developing broadband infrastructure all over the country.

Table 5A describes the registered technologies in broadband rollout by operators and the Government of
Rwanda.

24 Document 1/165, “Access to Broadband in Rwanda”, Republic of Rwanda.
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Table 5A: Registered technologies in broadband rollout by operators and the Government of Rwanda

Fixed Access Technologies

Mobile Access Technologies

3 Generation

4t Generation

— Kigali Metropolitan Network (KMN): It
is a high-speed fiber-optic network that
spans across Kigali. KMN interconnects
all government institutions including
schools, health-care centres and local
government administrative entities in
the Kigali metropolitan area to broad-
band Internet access.

— National Fiber Optic Backbone: The
country’s national backbone project
covers all districts of Rwanda with a
total length of about 3,000 km.

— Gigabit Passive Optical Network
(GPON): This is known as Fiber-to-the
Home (FTTH). It is the installation and
use of optical fiber from a central point
directly to individual buildings such as
residences, apartment buildings and
businesses to provide unprecedented
high-speed Internet access. Currently,
MTN Rwanda Ltd and Liquid Telecom
Ltd are deploying this technology in
different villages of Rwanda. By con-
necting a small village like apartment,
the end point after splitting is via ADSL.

—  Point-to-Point through WiMAX: MTN
Rwanda Ltd deployed this technology in
all of its towers to connect the citizens
living in remote areas on broadband
Internet access via radio antennas.

As of March 2015, 3G and
3.5G mobile technologies
were deployed geographically
in Rwanda by:

MTN Rwanda Ltd at the level
of 64.49% with 85.07% of
population,

Tigo Rwanda Ltd at the level
of 12.03% with 47.89 of
population,

Airtel Rwanda Ltd at the level
of 15.36% with 22.19% of
Population.

High-Speed Down-link Packet
Access (HSDPA): This access
technology was deployed geo-
graphically in all major cities
of the country with 7.05 Mbps
practically at the highest ever
measured.

Evolved High Speed Packet
Access (HSPA+): Airtel
Rwanda Ltd has deployed the
Release 9 of this technology
in all major cities of Rwanda.

Long Term Evolution (LTE):

In November 2014, Rwanda
launched a high-speed broad-
band network 4G LTE. The
network was established
through an agreement between
the Government of Rwanda and
KT Corporation, South Korea’s
largest telecommunications pro-
vider. The Network is expected
to cover the entire country and
95 per cent of the population by
2017. By now 5 cities among 30
of the country are connected to
4G LTE Internet since the launch
of this technology. There has
been a big increase in subscrib-
ers from day to day as the three
telecommunication firms (MTN
Rwanda Ltd, TIGO Rwanda Ltd
and AIRTEL Rwanda Ltd) signed
contracts with 4G service
provider

The infrastructure laid for access to broadband in Rwanda has become a driver of economic growth, social
cohesion, productivity and innovation across all sectors, notably governance, health, education and agriculture.

3. Internet penetration in Rwanda

The country targets to become a regional centre for training of high quality ICT professionals and researchers.
With a population of 11.7 million people, Rwanda’s mobile penetration stands at 71.8 per cent with internet

penetration at 28.1 per cent as of March 2015.

Figure 8A: Rwanda trend in total internet Subscribers as of March 2015
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Figure 9A: Internet penetration rate trend as of March 2015
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4.  Approach to accelerate broadband in Rwanda

In 2013, Government of Rwanda (GoR) developed its national broadband policy with the vision of ensuring
the transformation of Rwanda into an Information society driven by universal access to high speed, reliable,
affordable and secure Broadband infrastructure and services by 2020. This policy has major benefits that will
come as result of improved connectivity:

- Improved quality and access of healthcare services will reinforce the use of advanced medical applications
like telemedicine, the management and exchange of patients’ electronic records information, across
Rwanda.

- Improved government service delivery will greatly enhance the government’s capability to communicate
within government institutions, and with its citizens. Provide online service for informational and
transactional purposes, which will drive down the cost to government, of service delivery.

- Improved quality of education by enabling delivery of digital contents for instruction, irrespective their
location; it will also facilitate the relationship between institutions.

- Arts, culture and entertainment: citizens will experience an evolution in the entertainment scene: this will
play a role in improving and expanding channels of knowledge dissemination.

- Reduced cost of communications and improved marketability for investment creates an environment that
stimulates economic growth due to the lower cost of communications that attracts businesses to all parts
of the country, and the streamlined distribution of products and services to all corners of the nation. With
the improved access to the rest of the country and the world through Broadband, all areas of the country
will be able to increase their marketability, and therefore attract more investment.

- Increased employment and growth of SMEs (Small and Medium Enterprises). Broadband connectivity
unlocks creativity and creates economic activities that create jobs, more especially to the youth.

This policy positioned broadband as a driver of economic growth, social cohesion, productivity and innovation
across all sectors of the economy and promote guide initiatives to drive down the cost of end-user equipment;
stimulate the development and uptake of relevant content; and driving aggressive digital awareness campaigns.

5. Conclusion

Access to broadband in Rwanda has been an enabler breaking development barriers and profoundly changing
how services are delivered. It also leads to the increase of productivity, access to knowledge, and better prospects
for the Rwandan citizens.

As the country is divided into four provinces which are structured in four tiers: 30 districts, 416 sectors, 2,148
cells and 14,837 villages, the government of Rwanda developed the policy aimed to promote the broadband
access to reach the low level administrative entities, from districts to sectors, cells and villages, in the spirit of
providing equal opportunity to broadband services for all citizens of the entire country.
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Sri Lanka — Broadband in Sri Lanka
1. Overview

Developing Sri Lanka as a knowledge hub in Asia, is a key development strategy of the Government. Broadband
plays a critical role in the workings of this strategy. The term “broadband” has come to be synonymous with
high speed internet use in general.'?® In Sri Lanka broadband is defined as “Technology neutral high speed data
communication service with a broader bandwidth capacity not less than 1Mbps down link, which enables the
operation of wide array of applications and services online”.

2. Broadband policy

National Broadband Policy is widely acknowledged as the key enabler to facilitate uptake of broadband for
socio-economic transformation of a country. Having identified the necessity of a policy towards the rapid
development of broadband services in Sri Lanka, a five year policy has been drafted by Telecommunications
Regulatory Commission of Sri Lanka (TRCSL) and the said policy will be implemented after obtaining the views
of all stakeholders and with the approval of the relevant authorities of the Government in the near future.

The main objectives of the national broadband policy are to identify the impediments that hamper the rapid
development of high speed broadband in Sri Lanka, propose a pragmatic strategy to overcome such and to
provide guidance to stakeholders to build country wide network with state of the art technology that flourishes
the living standards of the public whilst taking the country towards a sustainable economic growth by the year
2019 with the aid of data communication technology.

One of the key targets of the policy is to encourage the utilization of High Speed Broadband Internet Services
in Sri Lanka through a strategic process, transforming broadband to a status of leading technology, enabling it
to drive the socio-economic development in the country. Furthermore, to make broadband affordable with an
access speed equal or greater than 25Mbps, where all citizens could equally access the internet irrespective of
their locality by the year 2019 is another target of this policy.

After consultation with all stakeholders, a national broadband standard was developed by TRCSL in 2013 as an
important initial step towards improving broadband services. In this standard, Fixed Broadband is defined as a
technology neutral broadband service with speeds equal or greater than 1Mbps which limits its operations to
a fixed location whereas mobile Broadband is defined as the technology neutral broadband service with speeds
equal or greater than 1Mbps which provides the mobility functions to the user (broadband subscriber). The
broadband subscriber is defined as an internet customer who consumes greater than 100MB within a period
of 30 consecutive days and using an access service with the speed equal or greater than 1Mbps to access the
internet. The said standard will be revised in 2016 after implementing the national Broadband Policy.

3. Broadband technologies/infrastructure

Access network

- Fixed broadband

ADSL, ADSL2 and ADSL2+ are the common form of DSL used in Sri Lanka. ADSL2+ is now replacing with VDSL2,
delivering high speed internet up to 100Mbps to subscribers. It can deliver amazing broadband performance
while delivering triple-play services of Telephone, Broadband and Peo TV. Existing broadband users will get
immense freedom to get connect to any “carrier grade” public Wi-Fi Hotspots by using the same broadband
username and password which they use at home or office to connect to the internet. With the development
of fibre network in the country, most of the copper lines have been replaced with fibre up to the Multi-Service
Access Nodes, which connects subscribers to the Core Network to provide multiple services from a single
platform. FTTC and FTTB technologies are now available to all users in a neighborhood or building, which supports
download speeds of up to 100Mbps. Fixed 4G LTE was introduced in 2014 with download speed up to 50Mbps
for the provision of broadband services across the country. Metro Ethernet delivers high-bandwidth connectivity
for high-rises, large corporate officers and important commercial locations in metropolitan areas, including cities
outside the Capital of Sri Lanka. This is based on the Metro Ethernet Forum Standard and offers capacity and
reliability in the demanding arena of data communications for enterprises. Access to world class broadband

125 Document SG1RGQ/138, “Broadband in Sri Lanka”, Democratic Socialist Republic of Sri Lanka.
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technologies such as VDSL2, 4G LTE, Carrier-Grade Wi-Fi & Fibre technologies will support the enterprises,
growing SME segment and also the public sector to become more resilient in achieving a SMART Sri Lanka.

- Mobile broadband

Sri Lanka’s Mobile operators have deployed several industry leading technologies for the provision of Mobile
Broadband services. Being a regional pioneer in launching the 3G technology, Sri Lanka also witnessed the first 4G
deployment in South Asia by launching 4G LTE network in April 2013. All five mobile operators have deployed 3G
networks and two operators have deployed commercial mobile 4G LTE networks. 3G and 4G technologies cover in
excess of 75 per cent of the country’s population which is expected to grow further with the healthy competition
prevalent among operators. Wider availability of faster Mobile Broadband services has propelled Sri Lanka’s
internet penetration providing equal access to information and e-services resulting in inclusive development.
Particularly, the recent introduction of low cost smart devices is observed as breaking the affordability barrier
which acted as a hindrance for expedited adoption of mobile broadband services.

Transport network

- National connectivity

Sri Lanka launched the country’s first ultra-speed national fibre optic backbone transmission network in 2014 with
a new generation OTN based 100G Dense Wavelength Division Multiplexing (DWDM) solution, which transmits
eight terabits per second. Within less than half a century, the optical transport industry has migrated from PDH,
through Synchronous Digital Hierarchy (SDH), Wave-length Division Multiplexing (WDM), to Optical Transport
Network (OTN) based 100G DWDM boosting network speeds from mega bit level to terabit level performance
and progressing from pure manual network configuration and management to modest levels of automation.

Some of the mobile operators are transforming their transport network to a more flexible, future proof and agile
network architecture to cater ever increasing bandwidth demand due to the rapid growth of the broadband and
enterprise services. This has developed number of fiber routes connecting the cell sites directly into the fiber
and restricting the remaining sites just one microwave hop away from the fiber. Instead of maintaining separate
backhaul networks for IP, TDM and business traffic it also converged into a single IP transport network based
on OTN, IP/Multi-Protocol Label Switching (MPLS) and packet based synchronization distribution technologies
improving efficiency significantly. This system will eliminates the mobile backhaul nightmare most of the
operators face around the world.

- International connectivity

Sri Lanka’s global connectivity strengthened via multiple submarine cable systems: SEA-ME-WE-3 (39,000km),
SEA-ME-WE-4 (20,000km), Bharath-Lanka (Tuticorin-Colombo 320km), Dhiraagu-SLT(Male-Colombo 850km),
FLAG (Japan-India-SL-UK-USA 28,000 km), BBG (Singapore-Oman/UAE 8,000 km). Sri Lanka’s geographical
location makes it a natural nexus for communications in the Indian Ocean and helps ensure that the country plays
a key role in the process of unfolding new technologies across the region. Sri Lanka has partnered with 17 other
countries to build SEA-ME-WE-5, spanning approximately 20,000km from Asia Pacific to Europe via Sri Lanka.

4. Regulatory initiatives

Web browsing, Over-the-top Video Streaming, File transfer and VolP are the most popular services used by
internet users of many countries around the world. The users expect high quality videos when streaming YouTube
and other online TV shows and movies. On the other hand, advertised or promised broadband speed figures
offered by service providers have a mismatch with user experiences. Setting up a regulatory frame work for
QOS monitoring of real time and non-real time applications is a challenge for the regulator. QOS measurement
methodology has to be carefully designed considering two aspects; how measurements are made and who
makes the measurements.

TRCSL introduced Broadband Speed Measuring Facility (BSMF) in 2011 as an industry bench-marking tool.
Internet users in Sri Lanka can check their internet speed by downloading different sizes of files from three
dedicated servers (Tier 1-IP backbone with 1Gbps dedicated uplink port) hosted in the United States of America,
the Netherlands and Singapore data centers via TRCSL web metering facility.*?

126 Speed measuring facility can be found in the following link: http://www.trc.gov.lk/2014-05-12-13-25-54/internet-speed-test.
html.
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In addition, TRCSL has installed a fully-automated system for speed monitoring of broadband service providers
in a common platform. These test results are published on the TRCSL website on a monthly basis.*?’

However, implementation of an appropriate regulatory framework for QoS for mobile and fixed broadband
services is a key task identified for 2016 by the Regulator. Identification of a minimum number of Key Performance
Indicators (KPIs), development of a mechanism to monitor the identified KPIs and establishment of a set of
obligations by internet services providers will be implemented through a public consultation process in the first
six months of 2016.

5.  Applications

E-Sri Lanka aspires to the ideal of making Sri Lanka the most connected government to its people, and raising
the quality of life of all its citizens with access to better public services, learning opportunities, and information.
Sri Lanka’s over 100,000 hearing and vision impaired, stand to benefit from an “Impaired Aid Project” that
has introduced “Digital Talking Books” using a new suite of local language accessibility applications. Accessing
Government Information Center via a telephone short code from anywhere in Sri Lanka to obtain information
is another project implemented under e-Sri Lanka. Both these projects won awards at the 2009 World Summit
Awards (WSA), a global initiative for selecting and promoting the world’s best e-contents and applications. One of
the ideas actioned was to create an e-society where communities of farmers, students and small entrepreneurs
are linked to information, learning and trading facilities. This action was via tele/knowledge centres called
Nenaselas (Nena=knowledge+ selas=shops), that spawned across the country bringing within easy reach
computer technology, the Internet, and IT skills training to many people who had never even seen a computer.'*®

Fixed and Mobile Operators joined hands with Ministry of Education and TRCSL to connect ICT labs of leading
schools in the Capital, Colombo and the suburbs with high-speed 4G LTE and the island-wide fiber network.
This initiative will provide students with seamless access to the Internet for education purposes using the
information superhighway. Several educational content portals are also operated under the patronage of telecom
operators. One such e-learning portal, Guru.lk provides educational content under 3 main categories as School,
Professional and Lifestyle. “Guru School” covers about 60 per cent of the school curriculum, “Professional”
covers professional education (e.g.: curriculum of banking exams) and “Life Style” includes courses such as
beauty culture, cookery, yoga etc.

6.  Challenges

Despite licensed Operators expanding their broadband network footprint, several challenges exist in faster
adoption of broadband services. Lower IT literacy curtails the relevance of ICT services for a large population.
However the improvement of IT literacy will help change this situation significantly in the near future. On
the other hand, the cost of smart devices acts as a deterrent for data service adoption among lower income
population. However, the introduction of low cost devices breaking the affordability barrier is a welcome change
which has taken place as a result of deliberate efforts of Operators and the evolution of the eco system in general,
is seen to help alleviate this challenge.

Sri Lanka (Democratic Socialist Republic of) — National Broadband Policy of Sri Lanka
1. Introduction

Developing Sri Lanka as a knowledge hub in Asia is a key development strategy of the Government. Broadband
plays a critical role in the workings of this strategy.’?® The term “broadband” has come to be synonymous with
high-speed internet use in general. Broadband provides enhanced communication, improved access to markets
and services, improved access to education and health services, and better access to information, news and
entertainment. Broadband enables new solutions to national development challenges and will enable new ways
of showcasing and advancing national culture and of engagement with and between all people in Sri Lanka. As
experience to date shows, both in Sri Lanka and overseas, broadband has the potential to transform completely
the way government, business and consumers communicate and interact with one another, and the possibilities
have only now begun to be explored.

Sri Lanka has five mobile operators, three fixed operators and many ISP’s. With the introduction of 3G/HSPA
in 2006/7 the internet growth accelerated. Out of five mobile operators, two are with 4G LTE capability while

127 Comparison of Speed Test Results of service providers can be found in the following link: http://www.trc.gov.lk/2014-05-12-13-
25-54/speed-test-results.html.

128 http://www.icta.lk.

129 Document SG1RGQ/288, “National Broadband Policy of Sri Lanka”, Democratic Socialist Republic of Sri Lanka.
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other three are equipped with latest 3G technologies in their portfolios. All three fixed operators are equipped
with CDMA 2000 1x, WiMax and 4G LTE technology while incumbent use the ADSL, ADSL2 and ADSL2+ (ADSL2+
is now replacing with VDSL2) in addition to wireless technologies. Further, two operators have been licensed
to provide FTTx.

As per the Measuring the Information Society Report 2016, Sri Lanka ranked as 116th in the IDI Ranking List
with the IDI Value of 3.57 with a slight increase compared to 2015.

The present status of the fixed/mobile telephone subscriptions and fixed/mobile broadband subscription can
be seen in Figure 10A.

Figure 10A: Status of the fixed/mobile telephone subscriptions and fixed/mobile broadband subscription
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2.  Objectives of NBP

National Broadband Policy (NBP) is widely acknowledged as the key enabler to facilitate uptake of broadband
for socio-economic transformation of a country. The overall objectives of the National Broadband Policy are to
facilitate the earliest and widest level of adoption of broadband within Sri Lanka, the development of services
and applications and ensuring widespread and affordable access by all sectors of the economy and society.

3. Broadband policy initiatives

A policy for broadband reflects the Government’s ambition to build up a foundation for the long-term
development of the broadband sector as a key part of the infrastructural support for Sri Lanka’s economy and
society. Having identified the necessity of a policy towards the rapid development of broadband services in Sri
Lanka, TRCSL has obtained assistance from ITU to formulate a NBP for Sri Lanka.

4, Draft NBP

Draft NBP was formulated after completing the following activities:

- Analyze current broadband infrastructure developments (including a gap analysis to identify the parts
of the broadband supply chain were infrastructure development needs to be prioritized), the market
situation (market players, subscribers, revenue, growth etc.), policies and regulatory initiatives undertaken
to promote broadband;

- Compare international best practices including Broadband Commission reports, identify the current
barriers and opportunities to stimulate broadband in Sri Lanka;

- Assess the current ICT status of Sri Lanka using ICT Development Index (IDI), which includes, among
others, indicators on fixed telephone lines, mobile subscriptions, Internet users, broadband penetration,
international Internet bandwidth, and percentage of households with a PC;

- Examine the opportunity for Sri Lanka to leapfrog into the broadband era by leveraging modern
technological options and infrastructure, government support, investment incentives, competition etc.,
and highlight the potential for policy makers, regulators and other stakeholders to foster the development
and adoption of broadband in Sri Lanka;




5.
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Obtained inputs from stakeholders in Sri Lanka (through a questionnaire) on the requisites for a national
broadband policy, especially regarding the current and future regulatory framework and the policy
initiatives related to broadband;

A national workshop was conducted to inform, educate, and gather information from the stakeholders
and sharing proposals of NBP.

Policy principles

This National Broadband Policy is based on the following key principles and assumptions:

6.

The Policy is more than a policy for the ICT sector of the economy — its reach is the whole economy of Sri
Lanka and concerns the production and delivery of goods and services and associated transactions across
the whole of the economy;

The Policy is concerned with all people in Sri Lanka in terms of their interactions and social engagement
with social institutions and each other —its reach is the whole of society;

The Policy affects the whole of Government — its reach is the delivery of all services by Government,
especially those that can be delivered or supported online;

That successful policy outcomes will depend on addressing all components of the broadband eco-system
and recognize that plans need to support and strengthen both supply and demand aspects of the eco-
system, as well as the absorptive capacity for social and economic change;

That successful broadband outcomes will depend on strong leadership from the Government and the ICT
sector underpinned by clear policy settings that encourage public and private sector investment;

That regulatory and policy settings will facilitate competition and the development of new and innovative
services and applications in broadband markets. In particular, it is expected that services and applications
will be provided on a sustainable commercial basis to the maximum extent, and that subsidised provision
will be limited to high cost, low demand environments and will be once-only or transient interventions in
the market; and

Those broadband services shall be accessible to all people and communities within Sri Lanka and that all
aspects of accessibility (availability, affordability, and capacity to use) need to be addressed.

Short to Medium Term Policy Goals

The short to medium term horizon for the purposes of this Policy is five years. Within that five-year horizon,
and through the achievement of the Strategic Implementation Plan, the following goals will be achieved during
the period to 2021:

Effective organizational arrangements will be in place to coordinate the planning of broadband infrastructure
investment and rollout, and the provision of additional capacity in anticipation of demand;

Subject to (a), clear competition policy settings will be in place for the provision of broadband services at
wholesale and retail levels;

Fixed and mobile services will be available to 100 per cent of the population of Sri Lanka — which means
that all people will be within the service coverage areas of at least one fixed broadband network and of
at least one mobile broadband network;

95 per cent of active mobile services will be connected to broadband-enabled devices designed for data
operation at 3G or later generations of mobile capability;

2G mobile networks will have been decommissioned;

75 per cent of Sri Lankans will have access to fixed broadband services in their homes, at school, in
community facilities, or at work;

95 per cent of Sri Lankan households will be have broadband access, whether mobile or fixed or both;

Fixed broadband services will be routinely provided with planned download data rates of 100 Mbps, and
mobile broadband download rates will be routinely provided with planned download data rates of 40
Mbps, by the end of the first five year period;

Substantial local content in Sinhala and Tamil will be available online, particularly on Government portals
providing for access to Government, education content, health content and agriculture services;
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- 100 per cent of all primary, secondary, and tertiary education facilities will have broadband services so
that teachers and students may access online educational resources; and

- 100 per cent of hospitals and health centres will be connected to broadband for remote diagnostic and
supervisory support and for other e-Health applications.

7. Implementation of NBP

This initial version of the Plan covers the five calendar years from 2017 to 2021, along with a Strategic Action
Plan. The Draft NBP will be published as a consultation document to obtain views from the public including the
stakeholders and thereafter final NBP will be prepared. The final version of the NBP will be implemented after
obtaining necessary approval from the government in 1Q17.

Viet Nam (Socialist Republic of) — Broadband strategy of Viet Nam
1.  Principles of strategy implementation’®

- Building up and developing modern, safe, high-capacity, high-speed and national wide service coverage
broadband telecommunication infrastructure.

- Providing diversified broadband telecommunications services with good quality and reasonable rates
according to the market mechanism.

- Modern technology: Applying the telecommunications technology which is modern, energy saving,
environmentally friendly, appropriate with the general development trend in the world; ensures the
efficiency of network investment; meets the market demand, the interests of society; and the level of
perfection of such technology is appropriate with the conditions in Vietnam.

- Efficiency of using telecommunication resources: Using effectively the telecommunication resources,
frequency resources, domain names, IP internet addresses, satellite orbit resources to serve modern
broadband telecommunications infrastructure and providing diversified broadband-based services with
high quality and reasonable cost.

- Synchronous technology and networks: Carrying out the synchronization of technology and network
(between broadband telecommunications network infrastructure and existing telecommunications
networks) to increase the data download speed from 15 per cent to 50 per cent of the downstream data
download speeds.

2. Specific objectives toward 2020

Broadband for community

- Broadband for family

At least 40 per cent of households (or individual subscribers) across the country can access to and use the fixed
broadband services, in which at least 60 per cent of the subscribers are connected to the minimum downlink
speed at 25Mb/s.

- Broadband for the public telecommunications access points

100 per cent of public telecommunications access points across the country can use the fixed broadband services
in which at least 50 per cent of the points applying fixed broadband access with minimum speed downlink at
50Mb/s.

- Broadband for public library location

Over 99 per cent of public library points across the country can use the fixed broadband services in which at
least 50 per cent of the points apply the fixed broadband access with minimum speed downlink at 50Mb/s.

- Mobile Broadband

Ensuring at least 95 per cent of residential areas are covered with 3G / 4G with average downlink speed at
greater than 4Mb/s in urban and 2Mb/s in rural areas.

130 Document SG1RGQ/257, “Broadband strategy of Viet Nam”, Socialist Republic of Vietnam.
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Broadband for office

- Broadband for educational institutions

More than 99 per cent of educational institutions have broadband connections in which at least 60 per cent of
higher education institutions such as colleges, universities and institutes use broadband services with minimum
downlink speeds at 1Gb/s; at least 60 per cent of general educational establishments, vocational schools,
vocational training centers can access to broadband with minimum speed downlink at 50Mb/s.

- Broadband for clinics and treatment

More than 99 per cent of health care facilities across the country have broadband connections in which at least
20 per cent of facilities with broadband access applying minimum speed downlink at 100Mb/s; from 40 per
cent to 60 per cent of connections to minimum downlink speed at 25MB/s.

- Broadband for administrative authorities and enterprises

e 100 per cent of agencies and units of the Party, the Government, political organizations — social and
enterprises have broadband connections in which at least 30 per cent minimum downlink speed
connection at 100Mb/s; from 40 per cent to 60 per cent minimum downlink speed connection at
25MB/s.

e 100 per cent of websites of the agencies and units of the Party, the Government, political organizations
—social; the public administrative services portal, public professional services supports IPv4 and IPv6
Internet protocols at the same time.

3. Implementation resolution

- Solutions on policy mechanisms and telecommunications legislation: Keep improving the system of
mechanisms, policies and regulations on licensing, tariffs, service quality, interconnections, resources,
infrastructure telecommunications technology, network security, and information security in line with the
development trend of broadband, technology convergence, services, intelligent applications and matching
the development of Vietnam.

- Solutions on market and services: Creating favorable conditions for all economic sectors to participate in
the telecommunications market; carrying out management under market mechanism, fair competition,
transparency of policy mechanism, non-discrimination among enterprises; granting the licenses for
implementing 4G mobile networks and other generations.

- Solutions on infrastructure: encouraging and enhancing maximum interconnection and sharing
telecommunications infrastructure between telecommunication operators, using shared public
infrastructure interdisciplinary; supporting telecommunication enterprises having investment capacity
to build up optical fiber transmission system of international sea, land with modern technology, ensuring
high capacity to meet the international connection capacity and reserve capacity towards international
connection.

- Solutions on telecommunication resources: researching and building up mechanisms and policies
to allow the re-use part or the entire band (850MHz / 900MHz/1800MHz) available to deploy mobile
communication system IMT satisfying user needs of quality of mobile broadband services; Implementing
digital transmission, terrestrial television broadcasting to release band 694-806 MHz; accelerating
deployment of radio access technology effectively and use high frequency spectrum; Enhancing the
implementation of the National Action Plan on IPv6, development and application of advanced technology,
modern, efficient use of telecommunication resources on the platform next generation core networks,
broadband access networks, IPv6 Internet.

- Solutions on science and technology: Developing investment priorities to transmission technology
of wireline broadband networks, radio; organizing research and development applications serving the
broadband program; promoting the development and application of technical regulations and standards,
deploying high-tech applications in establishing networks and service supply; Strengthening the application
of information technology in the management and exploitation of telecommunications infrastructure
of broadband networks, providing a variety of services to reduce costs, improve cost and investment
efficiency of the telecommunications business.

- Solutions of organizational machine and training on human resources: To implement the programs and
projects of communication, training human resources of high quality telecommunications and ICT skills
for people in rural areas lying, remote, border, and island areas.
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- Solutions on safety telecommunications infrastructure: Construction and promulgate safety regulations
on telecommunications infrastructure, particularly infrastructure next generation core network, mobile
core network, backbone transmission networks, fiber-optic network the sea and the exclusive-use
information systems to serve the Party and the State; Ensure national network DNS server, system traffic
transit country safe operation and reliability with IPv6 addresses;

- Resources solution: Apply the incentives for business research and manufacture of terminal wireless
broadband and wireline; use of public telecommunications services Vietnam to build broadband
telecommunications infrastructure and support universal broadband telecommunications services;
mobilizing development assistance funds to foreign investment in the development of broadband
telecommunications infrastructure priority in rural areas, remote areas, remote areas and islands.

- Solutions on international cooperation: Promoting international integration in the field of
telecommunications; coordinate the exchange of experience on policy development, legislation, research
and development and application of broadband communications technology, management training
professionals, telecommunications engineering; Facilitate the mechanisms and policies for corporations
and enterprises of Vietnam telecommunications investment abroad.

4, Conclusion

Program of development of broadband telecommunications infrastructure by 2020 plays an important role in
narrowing the gap in comparison with developed countries and in meeting the requirements of economic and
social development in period of international economic integration and bringing many benefits of tariff and
service quality to users.

Zimbabwe — Infrastructure sharing
1.  Introduction

Zimbabwe has recognized the role played by infrastructure in the deployment of Telecommunication/ICT
technologies and how sharing infrastructure can be a major factor in effective deployment of these technologies.**
An inclusive consultative process has resulted in cooperation which has seen the country come up with a well-
accepted regulatory framework for sharing infrastructure to reduce costly duplication of facilities, thereby
reducing the cost of services and increasing access to Telecommunication/ICT services.

In carrying out their operations, these network operators have been laying or constructing their own infrastructure
in a manner which has resulted in duplication if not triplication along the country’s high ways linking major cities
and towns. Telecommunication towers on the country’s hills and other sites are often seen in threes as each of
the country’s mobile telecommunication operators built its own towers, while all three dug trenches alongside
the country’s major highways to lay their fibre optic networks.

This has meant that some of the infrastructure is underutilized while a significant part of the country does not
have relevant infrastructure especially fibre optic infrastructure. In order to coordinate joint use of Infrastructure
and avoid unnecessary duplication across all utility sectors, the Government through the Regulator has come
up with a policy position that encourages Infrastructure Sharing. The policy is also designed to reduce the cost
of service to consumers.

In pursuance of the policy, widespread consultations were embarked on, which involved telecommunication/
ICT companies, electricity power companies, municipal authorities and other stakeholders as well as consumer
watch groups to map the way forward.

Challenges faced during the consultations were many but resistance from some of the telecommunications
operators was one of them. Resistance was based mainly on the following grounds:

- That the operators who had sunk millions of dollars into their infrastructure did not want to participate
because they feared that they would not be that be able to recoup their sunk costs;

- That some operators were failing to pay interconnection fees timely and were always in arrears and would
not be able to pay their counterparts the rentals for sharing infrastructure; and,

31 Document SG1RGQ/230, “Infrastructure sharing as a factor influencing the effective development of wireline and wireless

services, including broadband access technologies and their applications”, Republic of Zimbabwe.
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- That some operators had more infrastructure than others and sharing would benefit more those who had
not spent any money on infrastructure and disadvantaged.

The consultations helped in ironing out most of these challenges resulting in a legislative drafting team made
up of Legal and Technical staff from both the Regulator and the Private Sector being set up to draft relevant
Regulations. The regulations were seen as a way of entrenching the agreement reached by all those who
participated during the consultations so that no party would renege from the agreed position.

The regulations which cover the powers of the Telecommunications Regulatory Authority of Zimbabwe, in
relation to infrastructure sharing, the procedures for requesting sharing, negotiations, agreements, infrastructure
sharing charges, the rights of the parties sharing infrastructure and resolution of infrastructure sharing disputes
were drafted.

The Regulations are now undergoing scrutiny by the Ministry of ICT, Postal and Courier Services for onward
transmission to the Attorney General will scrutinize them further before they can be examined by Parliament
and gazetted.

The process has shown that where members of a nation decide to work together for common good, even
insurmountable challenges can be resolved.

Although the regulations are not operational yet Operators are already sharing some infrastructure on a willing
lessor and lessee basis.

2. Conclusion

Zimbabwe’s experience has shown that where there is objection to infrastructure sharing or other measures to
aid effective deployment of telecommunication/ICT technologies, widespread consultation and the involvement
can provide a solution which may turn out to be acceptable to all stakeholders.

It is recommended that infrastructure sharing be treated as a major strategy to achieve efficient provision of
infrastructure leading to effective deployment of both wire line and wireless broadband technologies.

Itis also recommended that the recommendation section of the final report takes into account the role played
by infrastructure sharing in the effective deployment of broadband technologies.
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Annex 2: Impact of broadband on universities and the development of
innovation centers

1. Incubators

~  YEKOLAB

YEKOLAB is a nonprofit organization that was established in January 2014 under the leadership of the Regulatory
Agency of Post and Electronic Communication (ARPCE) and JCertif International, anxious to boost the ICT sector
and promote the growth of most innovative companies.

More than an incubator Startup, YEKOLAB is a center of excellence and training in new technologies and emerging
business on:

- The free certified training and Congolese experts in new technologies and emerging business;

- Incubation of the young project leaders to encourage entrepreneurship and accelerate the establishment
of enterprises;

- The Laboratory dedicated to research and development through the implementation of innovative projects
and open source.

Achievements — Incubation (2015-2016)

The aim is to encourage entrepreneurship through incubation and accelerating five to ten companies innovative
companies, from design to marketing by way of investment research on a period of 6 to 8 months. Among other
topics covered: business creation techniques, marketing, leadership, partnership and funding, coaching and
growing competence of the teams.

- 200 young people trained on entrepreneurship;

— 18 events and training sessions;

- companies admitted to Yekolab Acceleration Program (example BEVOLUS Consulting, Rbtech and Elednot);
- 2 Innovative Startup during growth;

- 1 project award in the United States of America by Oracle: A Drone that obeys voice Lingala to help farmers:
https://www.youtube.com/watch?v=U5WG6EyBO9Y.

Achievements — Training (2015-2016)

- 400 people trained for free in Web and Mobile applications creation techniques;
- 58 people admitted for certified training;
- 52 events and presentations organized to support application developers and young entrepreneurs;

- 7,000 people freely accessed the co-working space equipped with high-speed Internet connection via
Wi-Fi for Internet searches.

YEKOLAB free offers users a modern working environment with over 875m? of space and all the equipment
necessary for the development of major projects that includes:

- Equipped training rooms;
- A broadband Internet connection via fiber optics (4 Mbit/s);
- A power generator in case of power failure.

The slogan sums up the vision YEKOLAB “Train each participant as a potential employee or an entrepreneur”.

- BANTUHUB

The BantuHub is a Technology Hub in Brazzaville (Republic of the Congo) that integrates the concept of co-
working; it is also a Startups incubator where all the conditions are met to turn ideas into companies.

It is an initiative of the Association Bantutech to meet the problems of the self-employed in the information
technology sector and communication (ICT) in Congo. Indeed, the BantuHub wants that the contractor or project
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owner can have access to resources to carry out its projects as a work room, a broadband Internet connection,
or a library. It is also a meeting place with other freelancers and bloggers.

You should know that at present, some companies favor this form of work for the economy and flexibility but
also to boost the creativity of their employees. In this case, the BantuHub conducts regular activities training/
brainstorming and conferences on the theme of ICT.

Achievements — Training (2015-2016)
The following topics were discussed:

- Fight against digital illiteracy

Mainly dedicated to women. This event, held in the form of training sessions, formed opportunities for exchange
between initiators and participants on Web professions, including that of Community Manager and also of web
designer.

- Startup talks

The objective of this event named “Startup Talks” was to help youth create their startups by showing them the
different methods to move from passion to business.

Note that their book space named “Bantutheque” has 2,000 digital books on ICT, entrepreneurship, available
to students, teachers and other self-employed.

Space African co-working BantuHub proposes an innovative ecosystem for startups to transform ideas into
businesses and visionary entrepreneurs.

2. Conclusions

The impact of broadband is to look beyond the standard use of digital services by citizens, businesses and public
structures.

Entrepreneurial initiatives are born in a juvenile and student community, through access to broadband, the
underdeveloped countries are interested in digital innovation and entrepreneurship in the sector, which is very
important in the creation of wealth by the digital and especially job creation in standard areas of development.
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Annex 3: Definition of broadband
Liaison Statement from ITU-R WP4A to ITU-D SG1 Question 2/1 on definition of Broadband**

“Working Party 4A (WP 4A) thanks ITU-D Study Group 1, Question 2/1 for its liaison statement (Document
4A/194) on broadband access technologies, including IMT, for developing countries, and the question on the
definition of the term “Broadband”.

WP 4A would like to inform ITU-D Study Group 1, Question 2/1, that Report ITU-R S.2361 “Broadband access by
fixed-satellite service systems” contains relevant information on the above issue, including a reference to the
understanding of the term “Broadband” in the context of the Report (see the footnote on the bottom of page 1).”

Liaison Statement from ITU-R WP5D to ITU-D SG1 Question 2/1 on the definition of Broadband'*

“WP 5D considered Doc. 5D/364, which asks to share any updates on the definition of the term ‘Broadband’.
Since 1985 WP 5D and its predecessor WPs have been developing IMT, which from the beginning have supported
mobile broadband. In addition to the definitions*** from Recs. ITU-T .113, ITU-R F.1399, and ITU-R M.1801 quoted
in the liaison statement, there is also Recommendation ITU-R M.1224-1 “Vocabulary of terms for International
Mobile Telecommunications (IMT)”, first published in 1997 and revised in 2012, which recommends these
definitions for use in Recommendations and Reports related to IMT:

- “Broadband wireless access (BWA): Wireless access in which the connection(s) capabilities are broadband.

- Broadband: Having instantaneous bandwidths greater than around 1 MHz and supporting data rates
greater than about 1.5 Mb/s.”

WP 5D also recognizes the Report developed by ITU-D Question 25/2, which is Access technology for broadband
telecommunications including IMT, for developing countries; particularly the paragraph in its summary as follows:

“It should be noted that there are many different definitions of the term, ‘broadband’. Different countries,
technologies, and international agencies use different definitions of the term. In 1990, the ITU defined Broadband
Wireless Access (BWA) as “Wireless access in which the connection(s) capabilities are higher than the primary
rate.”? Within ITU-D Study Group 2 Question 25/2, there were several alternative proposals for a definition of
broadband. However, there was no consensus on a single proposed definition, nor was it considered within the
purview of the group to undertake a new definition on the part of the ITU.”

It appears that some degree of acceptance of a variety of definitions of broadband has not impeded the work
of the ITU up to this point.

WP 5D appreciates ITU-D SG 1 keeping us informed on this matter and looks forward to cooperating further
with ITU-D Study Group 1 Question 2/1. The next meeting of WP 5D (Meeting No. 26) will be held from 14-22
February 2017

Liaison Statement from ITU-R WP5A and ITU-R WP5C to ITU-D SG1 Question 2/1 on definition of
Broadband**

“WP 5A and WP 5C thank ITU-D Study Group 1, Question 2/1, for the question posed in Doc. 5A/175=Doc.
5C/105. Question 2/1 specifically requested that WP 5A and WP 5C provide any updates on the definition of
the term ‘broadband’. WP 5A and WP 5C note that Doc. 5A/175=Doc. 5C/105 already cites Recommendation
ITU-R M.1801, which was developed by WP 5A. Recommendation ITU-R M.1801 was last updated in 2013 and
refers to the definitions in Recommendation ITU-R F.1399, which is also the responsibility of WP 5A. It includes
the following text in footnote 2:

132 Document SG1RGQ/259, “Liaison Statement from ITU-R WP4A to ITU-D SG1 Question 2/1 on definition of Broadband”, ITU-R
Study Groups — Working Party 4A.

133 Document SG1IRGQ/268, “Liaison Statement from ITU-R WP5D to ITU-D SG1 Question 2/1 on the definition of Broadband”,
ITU-R Study Groups — Working Party 5D.

3% These definitions make reference to the “primary rate”, which is defined in Rec. ITU-R F.1399 as “The transmission bit rate of 1
544 kbit/s (T1) or 2 048 kbit/s (E1)".

135 Document SG1RGQ/283, “Liaison Statement from ITU-R WP5A and ITU-R WP5C to ITU-D SG1 Question 2/1 on definition of
Broadband”, ITU-R Study Groups — Working Party 5A.
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“2 Broadband wireless access is defined as wireless access in which the connection(s) capabilities are higher
than the primary rate, which is defined as the transmission bit rate of 1.544 Mbit/s (T1) or 2.048 Mbit/s (E1).
Wireless access is defined as end-user radio connection(s) to core networks.”

WP 5A and WP 5C were also copied on the reply liaison statement from WP 5D in Doc. 5A/182=Doc. 5C/109,
which usefully points out that the Report developed in the previous study cycle by ITU-D Question 25/2 (Access
technology for broadband telecommunications including IMT, for developing countries), included the following
paragraph on this topic in its summary:

“It should be noted that there are many different definitions of the term, ‘broadband’. Different countries,
technologies, and international agencies use different definitions of the term.

In 1990, the ITU defined Broadband Wireless Access (BWA) as “Wireless access in which the connection(s)
capabilities are higher than the primary rate.” **Within ITU-D Study Group 2 Question 25/2, there were several
alternative proposals for a definition of broadband. However, there was no consensus on a single proposed
definition, nor was it considered within the purview of the group to undertake a new definition on the part of
the ITU.

As WP 5D noted, it appears that there has been some degree of acceptance of a variety of definitions of the term
‘broadband’; and, this lack of a revised common definition has not impeded the work of the ITU up to this point.

WP 5A and WP 5C appreciate ITU-D SG 1 keeping us informed on this matter and look forward to cooperating
further with ITU-D Study Group 1 Question 2/1. The next meetings of WP 5A and WP 5C will be held from 22
May—1 June 2017.

Liaison Statement from ITU-R Coordination Committee for Vocabulary (CCV) and Standardization Committee
for Vocabulary (SCV)*’

“At the joint CCV/SCV November 2016 and January 2017 meetings, the CCV and SCV considered Documents
CCV/12, 13, 15 and 18 on the definition of the term “broadband”.

It was mentioned that further work is required on this issue in order to provide a more general/broad definition
that encompasses not only the views of ITU-R but also those of ITU-T in order to have a single ITU definition.
It was also mentioned that the term “broadband” is too general and therefore it would not be appropriate to
provide a specific definition that could create some limitations on the use of the term. In that regard, it was
suggested as a way forward to consider the term “broadband access” which is more specific and thus more
appropriate for a definition.

The meeting further noted that it appears that there has been some degree of acceptance of a variety of
definitions of the term ‘broadband’; and, this lack of a revised common definition has not impeded the work
of the ITU up to this point.

Given the existing similarities between the various provided definitions and/or understandings in Documents
CCV/13,15 and 18, it was finally suggested to try to combine them in a single definition for the term “broadband
access”.

Considering the above, one possible definition for the term “broadband access” would be:
Access in which the connection(s) capabilities support data rates greater than 2 Mbit/s.

Therefore, by this liaison statement, the CCV and SCV would like to provide the above comments and suggestions
for consideration by ITU-D Study Group 1 Question 2/1 (as well as for information to ITU-R Working Parties 4A,
4B, 4C, 5A, 5B, 5C, 5D and 6A).”

136 Recommendation ITU-R F.1399, “Vocabulary of terms for wireless access” (2001).
37 Document 1/405, “Liaison Statement from ITU-R CCV and SCV to ITU-D SG1 Question 2/1 on the definition of broadband”, ITU-R
Study Groups — Coordination Committee for Vocabulary (CCV) and Standardization Committee for Vocabulary (SCV)
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Liaison Statement from ITU-R WP5D (IMT Systems) to ITU-D SG1 Question 2/1 on broadband definition'**

“At the 26" meeting of Working Party 5D (WP 5D), Documents 5D/386, 5D/395, 5D/426 were received on the
definition of the term “broadband”.

WP 5D would like to thank the CCV and SCV for its information on the definition of “broadband access”. As it was
noted before, there has been some degree of acceptance of a variety of definitions of the term “broadband”,
which has not impeded the work of the ITU.

WP 5D notes that 2 Mbps is relatively low data rate relative to the speeds which can be provided with current
technologies. However, as the proposed definition is a minimum value, WP 5D is in accordance with the merged
single definition for the term “broadband access”.

WP 5D appreciates CCV/SCV keeping us informed on this matter”.

- Broadband Commission — The State of Broadband: Broadband for all. A report by the Broadband
Commission. Report 2010 and Report 2014.

Definition of Broadband — Broadband Commission: “The Commission did not explicitly define the term
“broadband” in terms of specific minimum transmission speeds because countries differ in their definitions.
Recognizing that broadband is sometimes also defined in terms of a specific set of technologies, many members
of the Commission found it appropriate to refer to broadband “as a network infrastructure capable of reliably
delivering diverse convergent services through high-capacity access over a mix of technologies”. The Commission’s
report therefore focuses on broadband as a cluster of concepts, such as an always-on service (not needing the
user to make a new connection to a server each time), and high-capacity: able to carry lots of data per second,
rather than at a particular speed”.)

38 Document 1/435, “Liaison Statement from ITU-R WP 5D to ITU-D SG1 Question 2/1 on broadband definition”, ITU-R Study
Groups — Working Party 5D.

©
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Annex 4: Other ITU Sector Relevant Recommendations and Reports

Based on the request from the Question 2/1 Rapporteur Group meeting which was held on 14 April 2016, this
Annex provides an overview of other ITU Sector Relevant Recommendations and Reports.**® The references
included in this Annex are taken from the Report on Implementation of Evolving Telecommunication/ICT
infrastructure for Developing Countries: Technical, Economic and Policy Aspects”**° presented by the BDT Focal

Point for Q1/1.*#

1. Mobile broadband access networks
1.1. International Mobile Telecommunication (IMT)

ITU-R Recommendation M.1034 Requirements for the radio interface(s) for International 1997
Mobile Telecommunications-2000 (IMT-2000)

ITU-R Recommendation M.1035 Framework for the radio interface(s) and radio sub-system 1994
functionality for International Mobile Telecommunica-
tions-2000 (IMT-2000)

ITU-R Recommendation M.1036 Frequency arrangements for implementation of the 2012
terrestrial component of International Mobile Telecommuni-
cations-2000 (IMT 2000) in the bands 806-960 MHz, 1 710-2
025 MHz, 2 110-2 200 MHz and 2 500-2 690 MHz

ITU-R Recommendation M.1078 Security principles for International Mobile Telecommunica- 1994
tions-2000 (IMT-2000)

ITU-R Recommendation M.1079 Performance and quality of service requirements for Interna- | 2003
tional Mobile Telecommunications-2000 (IMT-2000) access
networks

ITU-R Recommendation M.1168 Framework of International Mobile Telecommunica- 1995
tions-2000 (IMT-2000)

ITU-R Recommendation M.1225 Guidelines for evaluation of radio transmission technologies 1997
for IMT-2000

ITU-R Recommendation M.1457 Detailed specifications of the terrestrial radio interfaces of 2013
International Mobile Telecommunications-2000

ITU-R Recommendation M.1579 Global circulation of IMT-2000 terrestrial terminals 2015

ITU-R Recommendation M.1580 Generic unwanted emission characteristics of base stations 2014
using the terrestrial radio interfaces of IMT-2000

ITU-R Recommendation M.1581 Generic unwanted emission characteristics of mobile stations | 2014
using the terrestrial radio interfaces of IMT-2000

ITU-R Recommendation M.1645 Framework and overall objectives of the future development | 2013
of IMT-2000 and systems beyond IMT-2000

ITU-R Recommendation M.2012 Detailed specifications of the terrestrial radio interfaces 2014

of International Mobile Telecommunications Advanced
(IMT-Advanced)

139 Document 1/365, “Contribution to Annex Il on ‘Other ITU Sector Relevant Recommendations and Reports’”, BDT Focal Point for

Q1/1.

10 Document SG1IRGQ/229 + Annex “Updated Report on Implementation of Evolving Telecommunication/ICT Infrastructure for
Developing Countries: Technical, Economic and Policy Aspects”, BDT Focal Point for Q1/1. Document submitted in March 2016

and amended in January 2017.

™ The complete list of ITU publications, including Recommendations and Resolutions, can be accessed through this link: http://

www.itu.int/en/ITU-D/Technology/Documents/NGN/List_Chapters_|ITU_Recommendations_Reports.pdf.



http://www.itu.int/md/d14-sg01.rgq-r-0011
http://www.itu.int/en/ITU-D/Technology/Documents/NGN/Report_on_Telecom-ICT_infra_201603_v1_1clean.pdf
http://www.itu.int/en/ITU-D/Technology/Documents/NGN/Report_on_Telecom-ICT_infra_201603_v1_1clean.pdf
http://www.itu.int/md/D14-SG01-c-0365
http://www.itu.int/md/D14-SG01.RGQ-C-0229
http://www.itu.int/en/ITU-D/Technology/Pages/NextGenerationNetworks.aspx
http://www.itu.int/en/ITU-D/Technology/Documents/NGN/List_Chapters_ITU_Recommendations_Reports.pdf
http://www.itu.int/en/ITU-D/Technology/Documents/NGN/List_Chapters_ITU_Recommendations_Reports.pdf
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ITU-R Report M.2134 Requirements related to technical performance for IMT-Ad- 2008
vanced radio interface(s)
ITU-R Recommendation M.687 International Mobile Telecommunications-2000 (IMT-2000) 1997
ITU-R Recommendation M.816 Framework for services supported on International Mobile 1997
Telecommunications-2000 (IMT-2000)
ITU-R Recommendation M.817 International Mobile Telecommunications-2000 (IMT-2000). 1992
Network architectures
ITU-R Recommendation M.819 International Mobile Telecommunications-2000 (IMT-2000) 1997
for developing countries
ITU-T Supplement Q.1740- Supplement on scenarios and requirements in terms of 2014
Supplement services and deployments for IMT and IMS in developing
countries
ITU-T Recommendation Q.3909 The framework and overview of NGN conformance and 2011
interoperability testing
ITU-T Recommendation Y.2011 General principles and general reference model for Next Gen- | 2004
eration Networks
ITU-T Recommendation Y.2012 Functional requirements and architecture of next generation | 2006
networks
1.2. Satellite component of IMT
ITU-R Recommendation M.1850 Detailed specifications of the radio interfaces for the 2014
satellite component of International Mobile Telecommunica-
tions-2000 (IMT-2000)
ITU-R Recommendation M.2014 Global circulation of IMT-2000 satellite terminals 2012
ITU-T Recommendation M.2014-1 Global circulation of IMT satellite terminals 2015
ITU-R Recommendation M.2047 Detailed specifications of the satellite radio interfaces 2013
of International Mobile Telecommunications-Advanced
(IMT-Advanced)
ITU-R Report M.2176 Vision and requirements for the satellite radio interface(s) of | 2012
IMT-Advanced
ITU-R Report M.2279 Outcome of the evaluation, consensus building and decision | 2013
of the IMT-Advanced satellite process (Steps 4 to 7), including
characteristics of IMT-Advanced satellite radio interfaces
1.3. IMT for 2020 and beyond
ITU-R Recommendation M.2083 IMT Vision — “Framework and overall objectives of the 2015
future development of IMT for 2020 and beyond”
ITU-R Report M.2376 https://www.itu.int/pub/R-REP-M.2376 2015
1.4. Consideration for developing countries
ITU-R Handbook ITU Handbook | Migration to IMT-2000 Systems- Supplement 1 (Revision 1) | 2011
of the Handbook on Deployment of IMT-2000 Systems
ITU-R Recommendation M.1645 Framework and overall objectives of the future develop- 2013
ment of IMT-2000 and systems beyond IMT-2000
ITU-R Recommendation M.1822 Framework for services supported by IMT 2007



https://www.itu.int/pub/R-REP-M.2376
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ITU-D SG Final Report Q26/2 Migration from existing networks to next-generation net- 2014
works for developing countries: technical, regulatory and
policy aspect
ITU-T Supplement Q.1740- Sup- Supplement on scenarios and requirements in terms of 2014
plement services and deployments for IMT and IMS in developing
countries
1.5. Transition to IMT
ITU-T Technical Paper Icrease- QoE / How to increase QoS/QoE of IP-based platform(s) to 2013
QoS regionally agreed standards
ITU-D SG Final Report ITU-D Question ITU-D Question 18/2- Strategy for migration of mobile 2002
18/2 networks to IMT-2000 and beyond Mid-Term Guidelines
(MTG) on the smooth transition of existing mobile net-
works to IMT 2000 for developing countries
ITU-T Handbook ITU-T— Converging networks 2010
Handbook
— Converging
networks
ITU-T Handbook ITU-T Hand- Future Networks 2012
book — Future
Networks
ITU-T Technical Paper ITU-T Technical Impacts of M2M communications and non-M2M mobile 2012
Paper M2M data applications on mobile networks
ITU-D SG Final Report Q18-1/2 Implementation aspects of IMT 2000 and informa- 2010
tion-sharing on systems beyond IMT 2000 for developing
countries: Supplement to GST
ITU-D SG Final Report Q26/2 Migration from existing networks to next-generation net- 2014
works for developing countries: technical, regulatory and
policy aspect
ITU-T Technical Paper Tech paper- Multiple radio access technologies 2012
Multiple Radio
Access
ITU-T Technical Paper Tech paper Applications of Wireless Sensor Networks in Next Genera- | 2014
Sensors tion Networks
ITU-D Guidelines Transition IMT Guidelines on the smooth transition of existing mobile 2006
(GST) networks to IMT-2000 for developing countries (GST)
ITU-D Guidelines Transition IMT ITU-D Question 18/2- Strategy for migration of mobile 2002
(MTG) networks to IMT-2000 and beyond Mid-Term Guidelines
(MTG) on the smooth transition of existing mobile net-
works to IMT 2000 for developing countries
2. Fixed broadband access networks
2.1. Overview
ITU-T Supplement G Suppl. 50 Overview of digital subscriber line Recommendations 2011
23 Hybrid fiber/copper networks
ITU-T Recommendation J.295 Functional requirements for a hybrid cable set top box 2012
ITU-T Recommendation L.47 Access Facilities using hybrid fibre/copper networks 2000
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2.4 Fixed-Mobile convergence general requirements

ITU-T Recommendation H.323 v7 Packet-based multimedia communications systems 2009

ITU-T Recommendation Q.1741.1 IMT-2000 references to release 1999 of GSM evolved UMTS | 2002
core network with UTRAN access network

ITU-T Recommendation Q.1741.2 IMT-2000 references to release 4 of GSM evolved UMTS core | 2002
network with UTRAN access network

ITU-T Recommendation Q.1741.3 IMT-2000 references to release 5 of GSM evolved UMTS core | 2003
network

ITU-T Recommendation Q.1741.4 IMT-2000 references to release 6 of GSM evolved UMTS core | 2005
network

ITU-T Recommendation Q.1741.5 IMT-2000 references to Release 7 of GSM-evolved UMTS 2008
core network

ITU-T Recommendation Q.1741.6 IMT-2000 references to Release 8 of GSM-evolved UMTS 2009
core network

ITU-T Recommendation Q.1741.7 IMT-2000 references to Release 9 of GSM-evolved UMTS 2011
core network

ITU-T Recommendation Q.1741.8 IMT-2000 references to Release 10 of GSM-evolved UMTS 2013
core network

ITU-T Recommendation Q.1742.1 IMT-2000 references to ANSI-41 evolved core network with 2002
cdma2000 access network

ITU-T Recommendation Q.1742.10 IMT-2000 references (approved as of 31 December 2011) 2013
to ANSI-41 evolved core network with cdma2000 access
network

ITU-T Recommendation Q.1742.11 IMT 2000 references (approved as of 31 December 2012) 2014
to ANSI-41 evolved core network with cdma2000 access
network

ITU-T Recommendation Q.1742.2 IMT-2000 references (approved as of 11 July 2002) to ANSI- 2003
41 evolved core network with cdma2000 access network

ITU-T Recommendation Q.1742.3 IMT-2000 references (approved as of 30 June 2003) to ANSI- | 2004
41 evolved core network with cdma2000 access network

ITU-T Recommendation Q.1742.4 IMT-2000 references (approved as of 30 June 2004) to ANSI- | 2005
41 evolved core network with cdma2000 access network

ITU-T Recommendation Q.1742.5 IMT-2000 references (approved as of 31 December 2005) 2006
to ANSI-41 evolved core network with cdma2000 access
network

ITU-T Recommendation Q.1742.6 IMT-2000 references (approved as of 31 December 2006) 2007
to ANSI-41 evolved core network with cdma2000 access
network

ITU-T Recommendation Q.1742.7 IMT 2000 References (approved as of 30 June 2008) to ANSI- | 2007
41 evolved Core Network with cdma2000 Access Network

ITU-T Recommendation Q.1742.8 IMT-2000 references (approved as of 31 January 2010) 2008
to ANSI-41 evolved core network with cdma2000 access
network

ITU-T Recommendation Q.1742.9 IMT-2000 references (approved as of 31 December 2010) 2011

to ANSI-41 evolved core network with cdma2000 access
network
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ITU-T Recommendation Q.1762/Y. Fixed-mobile convergence general requirements 2007
2802
ITU-T Recommendation Y.2001 General Overview of NGN 2004
2.5 Required capabilities for broadband access for Fixed Mobile Convergence
ITU-T Recommendation Q.1762/Y. Fixed-mobile convergence general requirements 2007
2802
ITU-T Recommendation Q.1763/Y. FMC service using legacy PSTN or ISDN as the fixed access 2007
2803 network for mobile network users
ITU-T Recommendation Y.2808 Fixed mobile convergence with a common IMS session con- | 2009
trol domain
2.6 Considerations for using legacy PSTN and ISDN
ITU-T Recommendation Q.1763/Y. FMC service using legacy PSTN or ISDN as the fixed access 2007
2803 network for mobile network users
ITU-T Recommendation Y.2600- Series | ITU-T Recommendation Series Y. 2600Packet-based 2006

- Series

Networks

3. Broadband access for rural applications
3.1. Challenges for telecommunications/ICT/broadband development in rural and remote areas
ITU-D Recommendation D.20 Policy and regulatory initiatives for developing telecommu- 2014
nications/ICTs/broadband in rural and remote areas https://
www.itu.int/rec/D-REC-D.20/
ITU-D Recommendation D.19 Telecommunication for rural and remote areas https://www. | 2010
itu.int/rec/D-REC-D.19/
ITU-D SG Final Report Focus Group 7 | New Technologies for Rural Applications, Final Report of 2000
ITU-D Focus Group 7
ITU-D SG Final Report Q10-2/2 Telecommunications for rural and remote areas Final Report | 2010
http://www.itu.int/pub/D STG-SG02.10.2-2010
ITU-D SG Final Report Q10-3/2 Telecommunications/ICTs for rural and remote areas http:// 2014
www.itu.int/pub/D- STG-SG02.10.3-2014
ITU-D SG Terms of Reference | Q5/1 Terms of Reference http://www.itu.int/net4/ITU-D/CDS/sg/ 2014
rgqlist.asp?lg=1&sp=2014&rgq=D14-SG01-RGQO5.1&stg=1
3.2. ITU-D Study Group Case Study Library
ITU-D Study Group Case Study Group ITU-D Study Group Case Study Library http://www.itu.int/en/ | 2015—
Library Case Study ITU-D/Study-Groups/Pages/case-study-library.aspx -
Library going
4. Core networks
4.1. Overview
ITU-D SG Final Report Q26/2 Migration from existing networks to next-generation net- 2014
works for developing countries: technical, regulatory and
policy aspect
ITU-T Recommendation Q.1740 Series | IMT-2000 references of core and access networks 2002-



https://www.itu.int/rec/D-REC-D.20/
https://www.itu.int/rec/D-REC-D.20/
https://www.itu.int/rec/D-REC-D.19/
https://www.itu.int/rec/D-REC-D.19/
http://www.itu.int/pub/D%20STG-SG02.10.2-2010
http://www.itu.int/pub/D-%20STG-SG02.10.3-2014
http://www.itu.int/pub/D-%20STG-SG02.10.3-2014
http://www.itu.int/net4/ITU-D/CDS/sg/rgqlist.asp?lg=1&sp=2014&rgq=D14-SG01-RGQ05.1&stg=1
http://www.itu.int/net4/ITU-D/CDS/sg/rgqlist.asp?lg=1&sp=2014&rgq=D14-SG01-RGQ05.1&stg=1
http://www.itu.int/en/ITU-D/Study-Groups/Pages/case-study-library.aspx
http://www.itu.int/en/ITU-D/Study-Groups/Pages/case-study-library.aspx
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ITU-T Recommendation Y.2012 Functional requirements and architecture of next genera- 2006
tion networks
4.2, Required capabilities for core networks
ITU-D SG Final Report Q26/2 Migration from existing networks to next-generation net- 2014
works for developing countries: technical, regulatory and
policy aspect
ITU-T Recommendation Y.2001 General Overview of NGN 2004
ITU-T Recommendation Y.2007 NGN capability set 2 2010
4.3. Technology and deployment of core networks
ITU-R Recommendation M.1645 Framework and overall objectives of the future develop- 2013
ment of IMT-2000 and systems beyond IMT-2000
ITU-R Report M.2114 Key technical and operational characteristics for access 2007
technologies to support IP applications over land mobile
systems
ITU-D SG Final Report Q26/2 Migration from existing networks to next-generation net- 2014
works for developing countries: technical, regulatory and
policy aspect
ITU-T Recommendation Q.1703 Service and network capabilities framework of network 2004
aspects for systems beyond IMT-2000
ITU-T Recommendation Q.1706/Y. 2801 | Mobility management requirements for NGN 2006
ITU-T Recommendation Y.1001 IP framework- A framework for convergence of telecom- 2000
munication networks and IP network technologies
ITU-T Recommendation Y.2001 General Overview of NGN 2004
ITU-T Recommendation Y.2012 Functional requirements and architecture of next genera- 2006
tion networks
ITU-T Recommendation Y.2021 IMS for Next Generation Networks 2010
ITU-T Series Y.2050 Series on IPv6-Based Next-generation Networks 2008-
ITU-T Recommendation Y.2051 General overview of IPv6-based NGN. 2008
4.4. NGN interoperability testing
ITU-D SG Final Report Q26/2 Migration from existing networks to next-generation net- 2014
works for developing countries: technical, regulatory and
policy aspect
5. Home networks
5.1. Overview
ITU-T Recommendation G.9971 Requirements of transport functions in IP home networks 2010
5.2. Required capabilities for core networks (Y.2001)
ITU-T Y.2064 Energy saving using smart objects in home networks 2014
Recommendation
[TU-T Y.2070 Requirements and architecture of the home energy man- 2015
Recommendation agement system and home network services
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ITU-T Y.2291 Architectural overview of next generation home networks 2011
Recommendation

5.3. Architectural overview of next generation home networks
ITU-T Y.2291 Architectural overview of next generation home networks 2011
Recommendation

6. Network operation and management

6.1. Overview
ITU-T M.3400 TMN management functions 2000
Recommendation

6.2. Required capabilities for next generation home networks
ITU-T M.3060/Y. 2401 Principles for the Management of Next Generation 2006
Recommendation Networks

6.3. Management, architectures and technology
ITU-T M.3060/Y. 2401 Principles for the Management of Next Generation 2006
Recommendation Networks

6.4. Accounting, charging and billing
ITU-T Y.2012 Functional requirements and architecture of next generation | 2006
Recommendation networks

7. Additional documentation from ITU-T Study Group 15

Additional documentation on activities and Recommendations of ITU-T Study Group 15 as Lead Study Group
on Access Networks concerning the latest version of the Access Network Transport (ANT), Smart Grid and
Home Network Transport (HNT) Standards Overviews and Work Plans can be found in the Liaison Statement
SG1RGQ/260.


https://www.itu.int/md/D14-SG01.RGQ-C-0260/en
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Annex 5: Information on satellite component of IMT-Advanced

Figure 11A: Concept for integrated system

by

Radio interface aspects

The objective of the integrated IMT-Advanced system is to use, as far as possible, the same equipment and
protocols, i.e. the same hardware, software and facilities for both satellite and terrestrial components of IMT-
Advanced to minimize costs.

In particular, the satellite radio interface of IMT-Advanced should be compatible, and may have a high degree
of commonality with, a terrestrial radio interface.

As the candidate terrestrial radio interfaces of IMT-Advanced, 3GPP LTE-Advanced and IEEE WirelessMAN-
Advanced (IEEE Std 802.16m) radio interfaces have been chosen. The technology of both radio interfaces is
the Orthogonal Frequency-Division Multiplexing (OFDM) and Multiple-Input and Multiple-Output (MIMO). In
general, the combined use of OFDM and MIMO will improve the spectral efficiency and capacity of the wireless
network.

In addition, some advanced technologies considered in the terrestrial component can be applied to the satellite
component as follows:

- Multi-hop relay which is introduced to enable traffic/signaling forwarding between a satellite and user
equipment;

- Spectrum aggregation where two or more component carriers are aggregated in order to support higher
data rates via wider bandwidth;

- Support of scalable bandwidth wherein a satellite can support a plurality of maximum bandwidths and
flexibly allocate bandwidths to user equipment from the maximum bandwidths;
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- MIMO techniques in forward and return links from multi-satellites, and use of dual polarization;

— Network MIMO in which antennas from neighbouring beams can be combined to transmit multiple streams
to beam-edge users in order to minimize inter-beam interference;

- Inter-beam interference management including inter-beam interference cancellation, interference
avoidance and interference coordination techniques in order to increase beam-edge throughput;

- Self-organizing/optimizing network which can automatically extend, change, configure and optimize the
network coverage, capacity, beam size, topology, and frequency allocation and bandwidth.

Possible system architectures for the satellite component of IMT-Advanced

Figure 5 describes an overall system architecture for the system concept under consideration. The following
factors can be considered:

- Satellite component: It will provide services and applications similar to those of the terrestrial component
beyond terrestrial and CGC coverage.

- CGCs: In order to provide mobile satellite broadcasting/multicasting services, they can be deployed in
areas where satellite reception is difficult, especially in urban areas.

- Terrestrial component: The satellite component can cover regions beyond terrestrial coverage. The areas
not adequately covered by the terrestrial component include physically isolated regions, gaps in the
terrestrial network coverage and areas where the terrestrial infrastructure is permanently, or temporarily,
destroyed in the event of a disaster. In order to provide the terrestrial fill-in service, vertical handover of
the satellite component with terrestrial component is considered one of the most important techniques.

- Advanced technologies: the following “IMT-Advanced enabling technologies” can be considered in
enhancing the cost-effectiveness and competitiveness of the satellite component.

e Horizontal integration of services and networks on personal mobile devices via Software Defined
Radio (SDR) technology.

e Optimized communication techniques (MIMO, MUD, turbo detection, HARQ, ACM, pre-equalization,
IPV6).

* Introduction of new concepts and techniques for increased coverage, data speeds and spectral
efficiencies, such as ad-hoc networking, cooperative MIMO and relaying, cognitive radio techniques
for dynamic spectral sharing.
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Figure 12A: System architecture for the satellite component of IMT-Advanced (Rep M2176-02)
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