Intel, Nokia » Qualcomm pgenaloT CTaBKY Ha TEXHOJIOINMIO
MulteFire

BeBepeHue

BmecTo Toro 4tobbl NCNO/IL30BaTh JIMLUEH3NPOBAHHLIA AMana3oH YacToT, npuobpeTeHHbIn ana LTE,
TexHonorus MulteFire (MF) no3BonsieT NONIHOCTbIO paboTaTb Ha HENMMUEH3NPOBAHHLIX 5-rMrarepLoBbIX
YacToTax, UCNOJIb3ys BO3MOXKHOCTK 6ecnpoBOAHbIX CETEN YETBEPTOro rnokoaeHus. Ansa 3anycka MulteFire
[OCTaTOYHO ByfeT yCTaHOBUTbL TOYKW OOCTYrMa, aHasnornvHole Wi-Fi n noaknio4nTb nx K ceTn MHTEpHET no
onTuke, nMbo ¢ ncnosb3oBaHNeM 6eCNPoOBOAHOI0 MOAKIIIOYEHNS.

TyT MOXXeT BO3HUKHYTb BMOJIHE PE30HHbLIN BOMPOC, - 3a4eM ncnosb3osaTb MulteFire, korga ectb Wi-Fi?
Heno, noxxanyn, 3ak/ilo4aeTCsA B TOM, YTO Ha CEroAHSALHUA OeHb BCe BeayLune TeXHoIornyeckme
pa3paboTkn B 6ecrnpoBoagHOM cBA3N cobpaHbl BOeANHO U peann3oBaHbl B LTE ceTax. Wi-Fi noBonbHO
3HAYUTENbHO OTCTaeT B 3TOM naaHe. LTE no cpaBHeHuto ¢ Wi-Fi obecne4vnBaeT ropasao 60sbLUYIO0 eMKOCTb
ceTu, a TakXXe JaJIbHOCTb CBSA3M U OXBaT, Tak Kak paboTaeT Ha nepenoBbix cTaHfapTax. ObopynosaHune MF
bynet obnapaTtb BCeMn poctonHcTBamum LTE n kpome Toro bynet paboTaTh B Anana3oHe, He Tpebytowem
MOKYMKMW JINLLEH3UUN, YTO B CBOIO 04epeab MOMOXKET KOMMaHNSAM COKOHOMUTb PEeCypChl B 3TO, MO UCTUHE,
CJIOXKHOE ANA HUX BpeMs.

UcTopusa nossneHnsa MulteFire o4eHb NOXoXKa Ha TO, B Kakux ycnosuax nosasunca Wi-Fi B 90-x rogax. 3Ta
TexHonorus paspabatbeiBaetcs Alliance MulteFire, B cocTaB KOTOPOro BXoAAT Takue koMnaHmm Kak Nokia,
Qualcomm, Ericsson u Intel. MulteFire, n MOXXeT NO3BO/INTb COTOBbLIM ONepaTopaM BbIrpy>XaTb YacCTb
TpadurKa B HEJIMLLEH3NPYEMYIO HacTb cnekTpa, Mbo No3BoANT CO34aBaTb YaCTHbIE COTOBbIE CEeTU ANA
obcnyxmnBaHMsa aboHEHTOB, TeEXHOJIOrMYHOIro ob6opynoBaHUs, poboToB 1 pa3HoobpasHbIX |0T-yCTPONCTB.

Mo cnosam npe3naeHTa Nokia Bell Labs Mapkyca YanaoHa, oCHOBHbIMUK noTpebuTensmMm npeseHTyeMon
TEXHOJIOrUM MOFYT CTaTb MPOMbILLJIEHHBIE KOMMAHNW, 3aHUMaKLWmnecs bypeHnemM CKBa>kKMH, MPON3BOLCTBOM
Hed TN 1 rasa. BbICOKOTEXHOOMMYHbIE YCTPONCTBA Y>Ke HMKaK He 0b6xoasaTcs 6e3 cMcTemM aBTOMaTUYECKOro
yrnpaBJsieHns, yaaJIeHHOro MOHUTOPUHIA U Np., a TexHonorua MulteFire cnocobHa opraHm3oBaTb 4OCTYN K
COTOBOW CETN C MUHUMaJIbHbIMW 3aTpaTaMn 1M BCerga ¢ MakCMMabHbIMW AOCTYMNHbIMU CKOPOCTSMU.

KOHKprpyIOI.I.I,VIe TexHOoJIorum

Y>Ke celyac eCTb HEKOTOpbIE peLleHns, NO3BOoALLNE KOMOUHNPOBATL JINLLEH3MPYEMbIN 1
HeJINLEH3NPYEMbIN CNEKTP AN CO3OaHMsA BONbLINX NPOMYCKHbIX cnocobHocTen. OQHO N3 TaKUX peLUEHU -
pacwunpeHue anga TexHonoruun LTE, nasectHoe Kak LTE LAA (Licensed Assisted Access), KoTopoe no3soaseTt
onepaTopaM OCYWeCTBAATb YKa3aHHoe "KOMOUHMPOBaHME" 0N HUCXOOALWEN NMHNK CBA3Kn (0T 6a3oBon
CTaHUWM K abOHEHTCKMM ycTponcTBaM). Takxxe ecTb 6osiee no3aHee pewweHne LTE eLAA (Enhanced
Licensed Assisted Access), KOTOpoe Tak)Xe No3BoJsISeT KOMOMHMPOBaTb AMANa30H YacToT AJ1 BOCXOASALLErO
KaHana (0T ycTpolicTB kK 6a3oBon cTaHuum). Kpome LAA n eLAA MoXHO oTMeTuTb Multi-Path Transmission
Control Protocol, koTopoe pellaeT aHalloOrM4YHbIe 3a4a41 KOMOMHMPOBaAHUA CMEKTPa, HO C OT/IMYNEM Ha
nepBbIX YpoBHAX Moaenn OSI n nossonseT obecneynTb HECKONLKO Honee BbICOKME CKOPOCTM AOCTYyNa.

OLHaKo B Ka4yeCTBe HeJOoCTaTKa BCeX NepeynCIeHHbIX peLleHNn MOXHO OTMeTUTb TO, YTO BCE OHU MOo-
npexxHemy ABAAOTCA "pexxuMmammn" paboTtel LTE, cBoero pofa paclumpeHnsamMm, Kotopble TpebyoT Hanm4ms
JIMLEH3UPOBAHHOI0 CNeKTpa, TO eCTb KaHasl JNLEH3MPOBaHHOMO CreKTpa paclunpaeTca 3a cHeT
HenuueH3snpyemoro. MulteFire »xe ncnosb3syeT BCe BO3MOXHOCTU LTE ceTeln B HENMLEH3NPYEMOM
Auana3oHe 4acToT BCE 3aBMCMMOCTW OT Hann4dusa A0CTyMa K JIMLEH3UPYEeMbIM YacTAM cnekTpa. lNepBas
cneumndurkauna MulteFire y>xe BbinylleHa B Ha4yasne 3Toro roga.

Mpwn ncnonb3oBaHmn MulteFire, aboHeHTCKOE YCTPOMCTBO UM YCTPOMCTBO ornepaTopa MoxeT paboTaTb Ha
yactoTe 5 'y 6e3 npuBA3KKN K NtO6OMY NNLEH3MPOBaHHOMY CNEKTPY, TeM CaMbiM 0CBOBOXAasn
JINLEH3MPOBaHHbIE PecypcCbl A1 APYTrMX MOBUIIbHbBIX KJIMEHTOB. TEXHOOINA NMpefoTBpaLLaeT HaloXXeHne
CUrHaNOoB OT ApPYrux nofb3oBaTenen Wi-Fi (KoTopble MOryT Tak)xe BeCTU nepefady Ha yactoTte 5 Tw),
ncnonb3ysa ToT XKe LTB npoTokon "Listen-Before-Talk", koTopbin ncnonbsyertcs cerogHsa B Wi-Fi.

3ddekTuBHoCTL BHeapeHua MulteFire

MpuHUMN HTEerpaunn n HacTponkn MulteFire Ha 06bekTe aHaIorMYeH NPOEKTUPOBAHNIO U Pa3BEPTbIBAHUIO
Wi-Fi ceTn. JocTaTO4YHO YCTAaHOBUTb TOYKM AocTyna MulteFire, aHanorn4Hble Toukam goctyna Wi-Fi, no
BCEMY MOMELLEHNIO NN Ha KOHKPETHOW TeppuTopun. Tak e, Kak u ans Wi-Fi, ona aTux Toyek gocTtyna
noTpebyeTcs onpefeneHHbIN BUA TPAH3UTHONO NOAKIIOYEHMS B BUAE (PMKCMPOBaHHOM 6eCnpoBO4HON UK
MPOBOAHOWN (ONTOBO/IOKOHHOW) CBA3W.



MpunBenem onncaHne pesynbTaToB MOAENMPOBaHUA 3hPEKTUBHOCTY BHegpeHna MulteFire,
MPOAEMOHCTPUPOBaHHOM koMnaHnen Qualcomm. CueHapun aKcnepuMeHTa n3obpa>keH Ha PUCYHKE HNXKE n
BbIFISOUT cnegyowmm obpasom:

B akcnepumeHTe y4acTBYIOT YeTbipe Nnapbl yCTponcTe aboHeHT-6a30Ban cTaHUMSA (MO ABa C/ieBa U CripaBa).
CneBa pa3BepHyTbl xoTcnoTbl Al n A2, cnpasa - B1 n B2 cooTBeTcTBeHHO. Bce BbiIbpaHHble ycTponcTBa
paboTaloT Ha O4HOM 1 TOM XXe HeJIMLEH3MPOBaHHOM KaHasne. B paccmaTpnBaeMoM 3KCNepuMeHTe,
BCJIeACTBUE UHTepdepeHUNn pagnoBOJIH, Ka)Kgas napa ycTponcTs A n B cospaeT noMmexm Osis Bcex
cocefiHMX aboHeHTOoB N 6a30BbIX CTaHLUMWN:

Intel, Nokia n Qualcomm penatoT CTaBKy Ha TexHosaoruto MulteFire

PaccMoTpuM HeCKOoJIbKO cleHapueB paboTbl Takon ceTu.

CueHapuu 1: Bce y3nbl A n B ucnonosyrotr texHosnormio Wi-Fi

B naHHoM 3kcnepuMeHTe y3nbl A1,A2,B1 n B2 BegyT CBA3b B BOCXOASALWEM U HACXOAALLEM NOTOKaX Mo
TexHonorun Wi-Fi ¢ BpeMeHHbIM pa3gesieHneM kaHanoB (TDD) n WnprnHOM ncrnonb3yemMoro KaHana - 20 Mlru.
B aToM cnyyae obuias nponyckHasa CNOoCOBHOCTb B MCMOb3yEMOM HEINLLEH3MPYEMOM YaCTOTHOM
Ouana3oHe npmeefeHa Ha PUCYHKe HUXKe:
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MO>XHO OTMETUTb, YTO B LLEJIOM BECb HEINLIEH3MOHHLIN KaHasl pacnpeienseTcs Mexxay BceMu
nosib30BaTeNs MU CNpPaBea/IBO B COOTHOLLEHWMW, MPUMEpPHO, 25% LUMPUHBI KaHana Ha y3en (12.5% B
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BOCXOAdLleM KaHane, n 12.5 B BocxogAaLlem).

CueHapuh 2: OaouH y3en B ceTu 3ameHseTca Ha MulteFire ycTtponcTtso

PaccmoTpuMm ciiydan, korga ycTponcTBo Al 3ameHsieTcst Ha MulteFire ¢ Temn )xe xapakTepucTukaMmu (KaHan
TDD, 20 Ml'y), BCe oCcTajbHble y3/ibl NO-NpeXHeMy paboTaloT Ha OAHOM HEJINLLEH3MPOBAHHOM KaHaJle, HO Ha
6a3e TexHonormnm Wi-Fi:
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MulteFire

Takoe BKJIHOYEHME MOBLILAET 06U Y0 MPONyCKHY CNOCOBHOCTbL CeTn A, a TakXXe NMpuBoauT K
HEe3HAYNTENIbHOMY YBEJIMYEHMIO MPOMYCKHOM CrocobHOoCTM BCex ocTanbHbiX Wi-Fi ycTponcTs.

CueHapuu 3: B cetu A pabotaeT gBa MulteFire ycTtpoucrtsa

B Tom cnyyae, korga oba xotcnota Al n A2 ncnone3sytoT MulteFire, a noakniodeHnsa B npogosmkatoT
paboTaTb Ha ocHoBe Wi-Fi, To HabnogaeTca fanbHenwee yBennveHmne obLien nponyckHon cnocobHOCTU He
TOJIbKO ceTn A, HO 1 ceTun B:
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Ons cpaBHeHUs 06Llas NPonyckHas CNoCOBHOCThL pacCMaTPUBAEMbIX CETEN AN TPeX ONMMCaHHbIX
CLeHapreB NpUBeAEHa HUXE:
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Takum obpa3oM, yBennyeHme naoTHOCTM MulteFire ycTponcTB No3BoaseT yBeNYUTb NPOMYCKHYIO
cnocobHoCTb ceTu B LenoM, obecrneynsas elle bonbLIne CKOPOCTU Nepefadn AaHHbIX He TOJIbKO A5
obopypnoBaHus, ncnonbsyouero MulteFire, Ho n ansa cocegHero Wi-Fi o6opynosaHua. Ecnn pa3sutue n
BHeApeHumne TexHonorum MulteFire HabepeT 060pOThI, TO COTOBLIE ONEPaTOPbl CMOrYT aBTOMAaTUYECKMN
pa3rpysunTtb noTpebutenen MobMAbLHOro Tpadmka, Korga oHM HaxoAATCSA B 30He AENCTBUSA TOYKM AOCTyNa
MF.

TepHUCTbIA NYTb BHeapeHus MF B Macchbl

MNosiBneHne MulteFire apnseTtcs, 6€3yc/oBHO, NpMBAEKATENIbHbLIM LWArom 4J19 ornepaTopoB, KOTOPbIE N30
BCEX CWJ1 CTapatloTCs yAOBAETBOPUTbL MOTPebHOCTM KnMeHTOB B cBoux LTE-ceTsax. Ho pa3paboTyumkn
TexHosorum MulteFire nonaratoT, 4TO ¥y Hee H6osiee BbICOKas Lesb, 3aK/ovaloLlasncs B ee NpoMbILLIEHHOM
npuMeHeHnn. OHW NoNaratoT, YTO KPYMHbIE KOMMaHMN CMOrYyT 3h(PEKTNBHO CO30aTb CBON COBCTBEHHbIE
ceTun MulteFire Ha npoMbilNeHHbIX 06bekTax (aHanormn4vHble Wi-Fi-ceTam) ona noaknovyeHuns
po60TM3NPOBAHHLIX YCTPOWCTB N YCTPONCTB Internet-of-Things. K TOMy >ke Ha pbiHKe Te/IeKOMMYHUKaL N
[0BOJIbBHO YaCTO MOXXHO YC/iblLLaTb O 3anpocax OT KOPNOPaTUBHBIX KJINEHTOB, Y KOTOPbIX eCTb
HeobxoAMMOCTb OpraHn3oBaTb YacTHble ceTu LTE ans obcny>xmBaHmsa NpoMbllLneHHOro obopynoBaHuns B
pa3HbIX YroJsikax 3eMHOro wapa, HO co3faHne Takon ceTun TpebyeT ANMTENbHOro COrjlacoBaHMA Ha
MCMOJIb30BaHUe NMLEH3NPOBAHHOIO CNEKTP YacTOoT C ornepaTopaMu No BCeMy Mupy. Takum obpasom,
pa3BepTbiBaHME 3TUX YaCTHbIX CeTel B nosioce 4acToT 5 T, KoTopasa ocTaeTcs HeANLEeH3MPOBaAHHOM BO
BCEM MUpPE, MOXXET OKa3aTbCA HAMHOIO MpoLle, AaXXe ecnun As4 3Toro npuaeTcs nsobpectn "Hoyto"
TexHonorua MulteFire.

TeM He MeHee, 019 NOJIHOLLEHHOIr 0 NCMOJIb30BAaHUSA 3TOW TEXHOMOrMK, cneynanuctam ns MulteFire Alliance
HY>XHO NpoAenaTb ele o4eHb 6onblyto paboTy, HauMHaa oT pa3paboTku NporpaMmel cepTudmkaumnm MF-
YCTPOWCTB, N, KOHEYHO e, Heobxoaumo byneT ybeanTb pa3paboTYMKOB CMapT(HOHOB N OPYrnX

npovsBoanTenen 6ecnpoBofHbIX YCTPONCTB A00aBUTbL noaaep>xKy MulteFire B ynnceTbl CBOMX NPOAYKTOB.

3akKJiloueHue

Munp 6ecnpoBoLHbIX TEXHOJIOMMIA CErOAHSA Pa3BMBAETCS C HEObIBaIbIMU CKOPOCTAMMU, BO3SMOXXHO Y>XKe B
cnepytouiemM rogy Mbl yBUAUM CMapT(OHbI C NoanepxkKon TexHonornm MulteFire, a ewe Yepes napy net
nosiBATCSA ohucHble BecnpoBofHble peLlleHns anas noakadeHnsa K cetn MHTepHeT 4yepe3 MF Touykun goctyna,
covyeTatowme B cebe nponsBoanTesibHOCTb LTE 1 NpocTOTy pa3BepTbiBaHUS 6e3 HeobxoammocTw
MCMNoJsb30BaHNSA JIMLEH3UPOBAHHOIO CNEKTpa.

NCTOYHUKM:
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1. MulteFire™ Technology
2. Qualcomm Makes World’s First MulteFire Over-the-Air Connection



https://www.youtube.com/watch?v=1gFy541QyNw
https://www.qualcomm.com/news/releases/2016/10/17/qualcomm-makes-worlds-first-multefire-over-air
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