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20-50 mnpAa noaKAKOYEHHbIX
Ej K UHTEepHeTy yCTPpOUCTB
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NogkntoueHne K UHTepHeTy BCcero — K6 bIX yCcTPOMETB B “Mupe Bewen”.
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CoBpemeHHble MObUIbHbIE CETU: KaK BIN3KK K npeaeny?

Shannon’s capacity limit:
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Received Signal Power

Noise Power + Interference Power
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CoBpemeHHble paanNo-TEXHONOMMN NOAOLLN
o4yeHb 62113K0 K npeaeny LLieHHOHa no

crnekTpasbHOM 3G PEKTUBHOCTH
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e Heterogeneous Networks?
e Massive MIMO?
e Cell Sectorisation?
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Supplemental Downlink (LTE Advanced, HSPA+)
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Heobxoamumo HanTu nyTu nosblweHnsa 3dPeKTUBHOCTU UCMO/1b30BaHMUS
CNEeKTPa U NoayYeHUs rmMbKoro AocTyna K orpaHUYeHHOMY pecypcy
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Exclusive Use New shared spectrum paradigms L Shared Use J
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_ Spectrum Sharing:
® * Licensed Sharing Access
* TV White Space (WSD)
Use of Geolocation Database
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7% KoHuenuus Licensed Sharing Access (LSA)

LSA conencTtByeT NOABAEHMIO HOBbIX NO/Ib30BaTe/IEN CNEKTPA, YTO TpebyeT
onpeaeneHHbIX rAapaHTUM UX A40CTyNa K YacToTam Npu 04HOBPEMEHHOM
obecneyeHUn NpMopuUTeETa OCHOBHbIX CEPBUCOB AENCTBYHOLLMX ONEPATOPOB.

AencTteylowemy onepatopy LSA gaeT sKOHO-
MMYECKYIO BbIrogdy OT HEAO0MCNO/Ib30BAHHOIO

CNeKTpa, Npu 3TOM He HaKknaablBasd OrpaHUYEHUN.

Ana Perynatopa LSA rapmoHusnpyeT cnexkTp u
OTKpPbIBAEeT NYTb K NOBbIWEHUIO 3GPEKTUBHOCTH
ero ncnosib30BaHuA.

Ana JinyeHsunata LSA naeT BO3SMOXHOCTb
MCNONb30BAHMA CNEKTPaA NO HEBbICOKUM LLeHaM
npeackasyemblM KayeCcTBOM CepPBUCOB.
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— Semi-static interface Administrative Sector O Incumbent Sector O Cellular Network Sector
Dynamic interface

— — -Configuration interface
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KoHuenuuun White Space and Geo-location Database

White Space: 3T0 4acTb cneKkTpa AOoCTynHas ANs yCayr
PaAVOA0CTYNa B KOHKPETHOM TOUYKE NPOCTPaHCTBA U
BPEeMeHM NPU YCI0BUWN HE CO3AaHUS MOMEX A5

. NMepBUYHOro cepsBuca, ¢ bonee BbICOKMM NPUOPUTETOM.

Geo-location: cuctema pagmoaoctyna onpeaenser
CBOIO NIOKaLMio U cBaA3biBaeTcA ¢ “Geo-location” 6a3oi
[AHHbIX ANA onpeaeneHua 4acToT, KOTOPble BO3MOMKHO
. MCNO/1b30BaTb B IAHHOM JIOKALMMN.

Power

Spectrum in Use

Whlte Spaces

Zs Frequency

J

-
Radio Location

P

\\

INTERNET

p

Avanfabfe(hmme!s

Spectrum Bridge
White Spaces
Database

White Spaces

>

=9
Ay,

Network




[ “We are just at the beginning of the beginning”

Kevin Kelly

J1aKyemo

[ Spectrum remains one of the more challenging aspects on the road to “5G” ]
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