2G vs 3G vs 4G/LTE

Mo MHeHMI0 aHanuTukoB TeleGeography m Cisco B 2011-2013 roay KoJIn4eCTBEHHbIW POCT
aboHeHTOB B ceTaXx GSM npakTuyYecku NpeKpaTusica U B gaJsibHenLweM Yucno 2G-noaKslo4ueHun
OyneT TO/IbKO MOHOTOHHO YMEeHbLaTbCA. JlasibHEWLIMA POCT YUCJIa MOOMJIbHLIX NOJIb3OBaTesNIel
OyneT npoucxoauThb 3a CYET nopkKJoYeHun B cetax 3G m LTE.

MponcxoasT BNOJIHE OXKUOAEMbIE MPOLLECCHI, KOrAa Ha pbiHKe Hapsaay C O4HON YCYron Uam TOBapom
MOSIBAISIETCS CXO)XKEE NPeaioKEHNE, HO MPEBOCXOAsLLEE MO BO3MOXHOCTSAM Yy>XKe CyLLIecTBYOLLEE.
Monb30BaTbCs TOJILKO rOJIOCOBOW CBSA3bIO U MMcaTb SMS YyesioBe4eCcTBY MoKa3asioCb HEAOCTaTO4YHbIM.
MonyyeHne nocTtyna K pa3Hoobpa3sHOMY pa3BfieKaTeIbHOMY KOHTEHTY U pa3JINyHOro poaa
MYJIbTUMEANIAHON MHOPMaLMKM OrpaHnYMBanoCb HebOIbLLIMMN BO3MOXXHOCTAMU ceTern 2G — OHM
yaoBsieTBopsnn 6a3oBblie NOTPeOHOCTM B KOMMYHUKaUUSAX, HO He Bonee.

MosToMy B pe3ysibTaTe pa3BuTUA 6onee CKOPOCTHbLIX CNocoboB MOBMALHOIrO AOCTYMa, pacllMpeHmns
pecypcoB ceTen COTOBOM CBA3M, N0 Mepe paclUnpeHns NpeasioxXeHuin, CBsA3aHHbIX C nepefadyen AaHHbIX, B
CBSA3M C POCTOM YMCJla MOJIb30BaTEsNIeN B CETU NHTEPHET, ycayrn GSM HadnHanum Bcé 6onblue n 6onblue
MPoOUrpbIBaTb TEXHONOMMYECKNM "poacTBeHHUKaM" — ceTaM 3G, a Tenepb 1 4G. B ropogax ¢
MHOFo4YMCNeHHbIMN ToYKaMn goctyna Wi-Fi BbixognTb Yepe3 GPRS byaoyT Tak>ke HeMHorume.

TpeHa nogTBepxaaeTcs: ecnum B nepuod 2011-2012 rr. yucno GSM-nogkaoyeHuinn 61510 okosio 5
Munanapaos, To B 2013 roay npon3oLsio CHUWXeHne npuMepHo Ha 3%, roe-to o 4,8 munnnapga SIM-kapT.
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MeTodHue: GlobalComms Database, TeleGeography

B komnaHum TeleGeography npeanonaratoT, 4To ceTn 3G Yepe3 HECKOJIbKO JIET MonaayT B Ty Xe
cuTyauuto, 4To 1 ceTn 2G — nporHosumpyeTcs, 4To B 2017-2018 ropgax aboHeHTbl ByayT npeanovynTaTb
noJsib30oBaTbCa yCcayramm goctyna B cetax 4G/LTE.

BnonHe BO3MOXXHO, 4TO "nnaTto" Ha rpaduke 4Ynucna 3G-nosb3oBaTenen NpocyLecTsyeT 4OCTAaTO4YHO 400
(HeckonbkKo neT) — 370 ByneT 3aBNCETL N OT TAapPUGPHON MOJANTUKN ONEPATOPOB, N OT X UHBECTULMOHHbIX
BO3MOX>XHOCTEN, U OT CMTyaumm co cBo6OAHbLIM YaCTOTHbLIM pecypcoM. Mo3ToOMy He UCKJItoYalo, 4To
NATUNETHUI NPorHo3 B TeleGeography ewé ckoppekTMpyoT. BCE-Takm 1 SKOHOMUKN MHOTMX CTPaH
BOCCTaHaB/MBAOTCA MeaJieHHO, 1 ntobon anrpens Bcé-Takm TpebyeT 3aTpaT, KpOME 3TOro, Kakabin rog
onepaTopbl N Tak 406aBNAT HOBbIE CalThI.

He cTonT 3abbiBaTb 1 O TOM, YTO He Be3fe NPOHUKHOBeHMe npeBbicuio 100% v, Hanprumep, COTOoBasA CBA3b B
cTpaHax Adpuku 6onblie BocTpeboBaHa B BUAE FOSIOCOBLIX YCAYF, CTOAWMX HeBONbLIVE AeHbIN.

HeobxoanMo oTMeTUTb, YTO A0S Nosib3oBaTesien GSM B obuieMnpoBoin aboHeHTCKo ba3e, HECMOTPSA Ha
MPOrHO3MpyeMoe CHMXXeHME, Yepe3 5 neT ewé byaeT ocTtaBaTbCs Ha YpoBHe 40-45%. Mo yucny
noakntoyeHunn, cetn 2G n 3G Kk 2018 roay byayT B naputeTte, GSM-nonb3oBaTesien 0CTaHETCA NPUMEPHO
3,5 Munavapga. Ha AuHaMuky CHM>XeHMNA Y1ucnia nosibdoBatenen byoyT OeNncTBOBaTb Takme
pa3HoHarnpaBJ/ieHHbIe NPOLECChl KaK "TexHosornyeckas HeMTPaabHOCTL", pehapMUHIr U pbIHOK M2M.

BOJIbLUMHCTBO KENCOB Ha pblHKe M2M peanniyoTcsa Npu Ucnosb3oBaHuu cetern GSM, nmerowmx
OOCTaTO4YHYIO A4J18 3TOro CKOPOCTb nepenayn, 6onbLioe pagMonoKpbiTUE N XopoLlee NMPOHUKHOBEHNE.
Takxxe B Nosb3y GSM urpaeT To, 4TO 3TO MHOMOKpPaTHO NpPOBEpPEeHHasa TEXHOJI0MNS, 4aBHO CyLlecTByoLWas
Ha pbIHKE, YTO MPUBEJIO K TOMY, 4TO LeHa YCTPONCTB A1 3TOr0 pbiHKa B MUHVUMaJIbHOM pa3Mepe BKJo4YaeT
B cebs Kakmne-nmbo npemMmasbHble HaLEHKN U/UAN PUCKWN.
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YTOo >Ke KacaeTcs BO3MOXXHOCTUN NCMOJIb30BaTb TpaguLUMoHHbIe YacToTbl GSM gnsa ceten 3G (unm gnsa
4G/LTE), TO NOA0XKUTEJIbHbLIE peLlEeHNS MO 3TOMY BOMPOCY BO MHOIMMX CTpaHaXx CYyWeCTBYIOT y)Ke HECKOJIbKO
net, ectb cetn UMTS900, Hanpumep.

BTopon npeTeHAeHT Ha CnekTp ceTen 2G — 3T0 TexHosormsa LTE, KoTopon npenocTaBuan WaHc
pa3BuBaTbCa 6osee cBOHOAHO C TOYKM 3pPEHMSA HaCTOTHbIX PecypcoB. KpomMe BO3MOXXHOCTW 3a4eMCTBOBaTb
ansa ceten 4-ro NnoKoNEeHUA 4acToT "undposoro ameuaeHaa" (ocsoboxxgaroWmMnca pecypc B gnanasoHax
700 n 800 Ml'y nocne nepexoda OT aHaJIOrOBOro K LugpoBoMy TeneselwaHmnio), onepaTtopsl LTE ¢ 6onbunm
yO0BOJIbCTBMEM BpoCcnanchb 3anyckaTtb cetu LTE B gnuanasoHe 1800 MI'y. "...44% Bcex ceTen LTE,
MPUHOCALLNX OEHbIM, 3anyLWeHbl B 3TOM JManasoHe...", — nucan f npo rnonoxxeHue gen ¢ LTE1800 B
npowsiom rogy. N noka, HecMoTps Ha 6osbLLOEe KOIMYECTBO NOTEHLNAIbHO-BO3MOXHbIX AMana3oHoB As
LTE, cuTyauusa npmMepHo Takasa xe (cM. "KpaTtkue utorm 2013: cetn LTE").

Global Connections by Network Type
2@G, 3G, and 4G Technology Connection Share
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OXnpaHusa nsmMeHeHU aHanuTUKoB B KomnaHum Cisco Systems 4acTnyHo coBnaatoT C MPOrHO30M
TeleGeography, a YacTU4HO — HeT. B oueHKe Yncna NogkyYeHuin B cetax LTE B 3TUX ABYX KOMMaHUAX
PacxoXXAEeHUN HET: OAUH MUAAnapk (unmn 4yTb 6onee) LTE-aboHeHTOB. HanomHio, nepBbie B Mupe cetun LTE
Hadvanu paboTtaTb B gekabpe 2009 ropa, B Poccmn — B 2012 rogay.

A BOT cokpauwieHue aboHeHTckon GSM-6a3bl B Cisco npepnosaraioT 6onee guHamMmumyHoe. Mo nx MHEHUIO,
TO4YKa nepeceyeHns rpadKoB, OTPaXKaKoLLMX YMC0 nogktovYeHnin, ona ceten 2G n 3G nepecekyTCs Ha
rmapy JIeT paHblUe, K TOMYy MOMEHTY, pblIHOYHas 4004 no Yucny LTE-nogkntoveHun bynet roe-to 8%. To ecTb
ewé B 2016 roay 4mncno aboHeHToB B ceTax 3G byaeT npuMmepHO paBHO 4Yucay GSM-aboHeHTOB, a K 2018
rogy nx gosm "'momeHsoTca mectammn" B obwen 6aze. MonyydaeTtcs, 4to B Cisco Systems 6onee
ONTUMUCTUYHO CMOTPAT Ha BO3MOXHOCTU onepaTopoB 3G-ceTen ya0BNETBOPUTL NOTpebnTenbCKkuin cnpoc.

Bnanmo pacyéT Ha To, 4TO OCHOBHYIO Maccy aboHeHTOB 6osibLUe YyCTPOAT CTabuibHble e ANHULLI MerabuT B
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CeKyHAY 3a npuemsieMble AeHbIN, YeM MeHee rapaHTUpPOBaHHbIe AecAaTkn MerabuT B LTE, o3Havatowme
6osbliMe NnaTexxu 3a Tpaduk. Ha HblHeLWHeM 3Tane, Koraa coToBble KoMnaHum 6e3 ceTen 4-ro nokoneHus
MPOAEMOHCTPMPOBANM NafeHME BbIPYHKU v HeBONbLION POCT, MHOrMe onepaTtopsl LTE cymenun
nogaep>XaTb CBOM 00X0Abl 3a CHET 6onbliero ARPU. YacTb LTE-onepaTopoB BBENM MPEMMAJIbHYIO HAaLLEHKY K
3G-TpadhmKy, y oCcTanbHbIX — "MObUIbHbIE MerabanTbl" CTOAT oaMHakoBo ¢ 2G/3G.
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B nonb3y pgonrux net xun3sHu ceten 3G MOXKeT CbirpaTb TO, YTO NMPW MOSBJIEHUM NPEAJSIOKEHUN Yy ornepaTopa
nepekaoYnTbCA B ceTb LTE, B nepByio o4epenb, TyAa MUrpUpYoT "Taxkenble" aboHeHTbl, 4TO N03BOSET
HEeCKOJIbKO pa3rpy3nTb 3G-ceTb. TaknMm 06pa3oM, MOXKET MOSyYUTbCA Tak, 4To 6a3a 3G-aboOHEHTOB, C 0AHON
CTOPOHBI, ByaeT NoANUTLIBaTbLCA KJIMEHTaMU, KOTOPbIX He YyCTpanBaeT ckopocTb GSM-pocTyna, a ¢ Apyron
CTOPOHbI, ByoyT nepetekaTb B ceTu LTE noau, Hy>aatowmecsa B 6onblinx obbéMax Tpaduka. B pesynbtaTe
3TMX NpoueccoB aboHeHTbl B ceTAX 2G, 3G n LTE MoryT nepepacnpefennTbCsa Tak, YTO B KaXX40N ceTun
OKa)XyTcCsl nosib3oBaTenun, 6nmskme no notTpebHocTaAM.

npe,ﬂ.bl,ﬂ,yLLl,I/IIZ ab3au gosmkeH 6bi1 cTaTh 3aBepuwaloumMm, HO H4epe3 HEKOTOPOE BpeM4d nonanca rpaqale,

KOTOpPbI OTpa>kaeT pe3y/ibTaTbl FOXKHOKOPENCKOro COTOBOro onepaTtopa SK Telecom, 3anyctuBliero LTE B
2011 ropy.
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KoHe4yHOo, e ANHNYHbIN NpuMep B BOMIbLLUNHCTBE C/TyYaeB HE MOXKET CHUTATbCA MOJIHOLLEHHbIM
[0Ka3aTeNbCTBOM, HO, XOPOLUO BUAHO, 4TO MOW MPEeANnOJIOKEHUA BEPHLI: C MOMEHTa akTUBHOIo pocTa 6asbl
LTE-aboHeHTOB SK Telecom Tpaduk B ero cetun HSPA pacTtu nepecTtan.

KcTaTwn, LTE-aboHeHTbI 10)KHOKOpenckon "60onbLwon Tpokn" Brepeamn naaHeTbl BCEN C TOYKM 3PEHUS
MOJIHOTLI YC/YI COTOBOW CETU: peanm3auns nogaepxkKu ronocosbix ycnyr — VOLTE B Buge HD-voice — paér
BO3MOXXHOCTb OrnepaTopaM rnepepacnpenenntb pagnopecypc B Nosb3y ycayr nepefaym gaHHbIX.

K TakoMy U3MEHEHMI0 NOATANKMBAOT U PbIHOYHbIE YC/IOBMSA: CNPOC Ha YCAYrn AaHHbIX BCE Bonblue 1
6onbliue opMUpyeT OOXOMHYI0 YacTb ornepaTopa. BoT cMoTpuTe, Kak cebe NpeAcTaBAsAOT pa3BMTUE Cnpoca
Ha yCyrv COTOBbLIX ONEepaToOpOB Ha TeppuTopumn EanHon EBponsl B KoMnaHum Deloitte.

TOTAL MOBILE BEROADBAND ARPU LEVEL TRENDS IN EU28
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e ARPU (mobile broadband data) === ARPU TOTAL (voice plus non-voice)

Source: Deloitte analysis based on data from Gartner and Wireless Intelligence

Y>Ke BbICKa3bIBaJIMCb Takne MbIC/IN, YTO FOJI0C MOXXET cTaTb 6becnnaTHbIM (cM. "CoTOBbIV onepaTop
rnpeBpallaeTcsa B UHTEpPHET-NpoBanaepa"), Tem bonee, B cnyyvae IP-ceTen, pasHuua gnsa ycayr TONbKO B
napamMeTpax QoS. MNMporHo3 Deloitte, Ha NepBbIN B3rns4, KaXeTcst [OBOJIbHO NECCUMUCTUYHBIM — KpPUBbIE
ARPU cxopatca Tonbko K 2030 rogy, BO3MOXXHO, 3a/10)KEHO TO, YTO onepaTopbl B pa3HbIX CTpaHax
EBpocCoto3a HaxoaAaTCA B OTJIMYAKOLWMXCA YCIOBUSX.

By the end of 2013, 19% of U.S. connections
will be on LTE, less than 2% in the EU.

BepoaTHO, y4TeHO 1 TO, 4TO BXo4 B Mup LTE B eBponenckmnx cTpaHax npoxoaunTt Bonee MensieHHO, YeM,
Hanpumep, B CeBepHo AMepuKe Uam B HEKOTOPbIX CTpaHax A3unu.

Hy n Hanocnenok NpeanoslioXKeHUs 0 TOM, Kak byayT npupactaTb B banxanwmne NsaTb IeT HE TOJIbKO
YNOMSIHYTble PernoHbl, Ho 1 apyrue. Ecnm Cisco He owmnbnuck, To K 2018 rogy 4mcio nonb3oBaTenen,
obcny)KnBaeMbix B ce€TAX MOBUABLHOM CBA3W, [OCTUIHET 10 Muannapnos.
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Global Mobile Device and Connections
From 7 Billion in 2013 to Over10 Billion by 2018 at 8% CAGR

North America Western Europe Central/Eastern Europe

2013; 425 M 2013: 590'M 2013: 655 M
2018: 736 M 2018: 938 M 2018: 874 M
CAGR 11.6% CAGR 9.7% CAGR 5.9%

LLatin America Middle East & Africa Asia Pacific

2003: 7117 M 2013: 1,116 M 2013: 3,506 M
2018: 847 M 2018 1,628 M 2018: 5,107 M
CAGRS.7% CAGR7.9% CAGR 7.8%

BbicTpee, 4eM B cpegHEM Mo MUPY B LiesioM, ByayT pacTu nogkntoyveHns B CesepHol AMepuke n B 3anagHomn
EBpone, B "oTCcTaowmx" — cTpaHbl, Haxoaswmecs B JJaTuHcKon AMepuke 1 B LleHTpanbHOM 1 BOCTO4YHOM
Espone.

TenegoHbsl AMPS n CDMAS800 y>xe nonaaun B KoIekLmio BbIBLLINX 1 BecnonesHblX, eCcTb elwé NnpeTeHaeHT
oTNpaBuUTbCA Tyaa e — GSM-Bckuin Siemens C35, KOTOpbIM (MPK XKeNaHUn) HECKOJIbKO N1€T MOXKHO
Mornosib30BaThCs, C Y4ETOM MPOrHO30B, HY>XXHO TOJIbKO 3aMeHNTb akkKyMynaTop. KcTaTu, eCTb CNpocC U rnoka
BbINYCKAIOT NPOCTenLLmne CoToBble TeneoHbl C MOHOXPOMHbLIM 3KPaHOM. B 3TOM criy4ae, BO3MOXHOCTb
"OoCcTaBaTbCA Ha CBA3N" COXpPaHAETCA HECKOIbKO AHEN, 4TO MOXXET BbITb BECbMa LIeHHbIM B HECTaHOAPTHbIX
cuTtyaumax. GSM-To B 3peniomM BoO3pacTe, HO NoKa »XUB.

PaHee:

"2G CceTu roTOBAT K 3aKPbITUD"
"MobunbHasa cBA3b: caeayoulas NAaTUIeTKa"
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