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KJIDY0BI NPUHLWNK CNUIBHOIO focTyny
J10 PAJJIOYACTOTHOTO PECYPCY HA JILEH3IMHIA OCHOBI (LSA)

BNPOBagKeHHi.

DuikyeTbeA, Wo B HaH6NMKYOMY JEcATHPIYYI po3BHTOK MOGINbHOro 3B'A3KY B fiana3oHax YyacTot, HHx4ux 3a 6 ITy, npy-
3Befge A0 3Ha4yHOro 3pocTaHHA NoTpebu B pagioyacToTHOMy pecypci MOPIBHAHO 3 HUHIWHIM po3noginom pyxomii caymoi
pagio3s'asky. Mopag i3 noganswum nepepo3noginom cneKTpa Ha BCECBITHIX KOH(hepeHyiax pagio3B'a3Ky OQHKM i3 MONITH-
BHX pO3B’A3aHb Npo6aemu Moxe 6yTH BHKOPHCTaHHA CNeKTpa, po3nogineqoro iHwum cnymbam pagioss'asky. Jocniguumu
crpykrypamu CENMT, wo npaytotote nig erigoto EsponelicbKkoi Komicii 3 eneKTPOHHUK KOMYHIKayiH, 6yno po3pobaeHo KoH-
yenyito cninbHOro BUKOPHCTAHHA CNEKTPa Ha niyen3iinii ocnogi: Licensed Shared Access (LSA). Y uyiii crarri po3rnanyro
KAI0Y0Bi NOHATTA Ta ronoBHi merogonoriyni nigxogn konyenyii LSA, a Takow 3aBpaHHa, AKi HANEXHTb BHKOHATH NpH ii

Bemyn
AKTyaJbHiCTh KOHIENIIIT CIIiIIBHOTO TOCTYILY
IO CIIEKTPAa Ha JilleH3iiHiil 0cHOBi

Po03BUTOK CBiTOBOIO PUHKY TeJeKOMYHIKaIiiHUX
TOCJIYT XapaKTepU3yeTbCs HUHI 30iJIbIIEHHAM IIO-
OUTY Ha HOCJYTU CTLILHUKOBOIO 3B A3KY Ta HOTO II0-
HIMPEeHHAM B YCix chepax JOAChKOI AidIbHOCTi. YiKe
HANOIMIKUNMU POKAMU 1€ MOKe IIPU3BECTHU [0 iCTOT-
Hoi HecTaui pagiouacTorHOoro pecypcy (PUP), posmo-
IiseHoro Aas pyxomoi cay:xou. Ilepenbauaernes, 1110
HAOPUKIHII [IBOTO MeCATUPIUYA MOJAIBIIUN PO3BU-
TOK MOOiJIBHOTO 3B’A3KY B Jialla3oHax JacTOT, HUMK-
yux 3a 6 I'T'1, copuYnHUTHCSA 10 IOBOEHHS IOTPEO y
PYP mopiBHAHO 3 KiJIbKiCTIO CIIEKTpPa, PO3IOMiJIeHO-
0 PYXOMiii cory:k0i Ha TOTOUHUH MOMEHT.

MosxuBi nBa HanpAMKU PO3B’A3aHHA IPOOJIEMU
OpaKy creKTpa AJA pyxomoi cay:kbu. Ilepiuii i, Bo-
YeBUIb, TOJJOBHUH MOJIATAE B IIEPEPOSIIOIiIi crieKTpa
y ecmyrax gactoT fo 6 I'T'i; Ha KopucTh pyXoMOil CIIy K-
01 3a paxyHOK iHmux cay:xk6. IIpore maitimosipuirre,
110 Ha ABOX HaMOJM:Kunx BeecBiTHIX KOHDepeHITiAX
paziosB’ABKY PyXOMiii cay:k6i Oyme mepepo3nomijeHo
JuIlle yacTuHy Heobxignoro PUP y 3asHauenmx mia-
Ta30HaXx YacToT.

OxkpiM TOTO, 3 OTJISAAY Ha HeOOXigHiCTD 301IbIIIeHHSA
obcary PUP pis morpeb pyxomoi ciay:k6m €Bpomeii-
CbKOIO KoMicieto B simcTomani 2012 pory inimifiosa-
HO JOCJTi)KeHHA 3 MOIIYKY MOKJIUBOCTEH BUKOPUC-
TAaHHA B iHTepecax PyXoMoi Cay:KO0M pamioss’A3Ky
Toro PUP, axuii posmongizeHo B giamasoHax g0 6 I'T
igpmum ciay:kobam. IIpu mpomy mepenbauajocs, IO
pecypc icHyuuX cay:K0 pagio3B’sa3Ky He MOBUHEH
ePePOo3IOAiIATUCA Ha KOPUCTh PYXOMOI CIy:KOU Ha
nepBUHHIN ocHOBi. TakuM ymHOM, 3a3HAUEHUH ITiJ-
Xiy MaB Ha MeTi He 3MiHUTH, & BAOCKOHAJIUTH iCHY-
09y MOJeJb YIPABJIHHA KOPHUCTYBAHHAM pamgiodac-
TOTHUM CIIEKTPOM i I0T0 peryaroBaHHA.
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Toro camoro poky Po6ouoio rpymoio 3 nuTaHb pa-
nmiouacroraoro meuemxmenty (WG FM) Kowirery
3 enekTpoHHUX KomyHikarii (ECC) 6yso samporo-
HOBAHO KOHIIEIIIIO cNinibHozo docmyny 00 cnekmpa
Ha niyen3itinill ocnoei LSA (Licensed Shared Ac-
cess). Temep posTIALA€THCA MUTAHHS OO0 TPAKTUY-
HOro 3acrocyBauusa kKouiemniii LSA B cmysi uactor
2,3...2,4 I'T'q, 114 cOiIbHOTO BUKOPUCTAHHS CIIEKTpA
crucTeMaMM CTiJIbHMKOBOI'O 3B A3KY Ta iHIIUMU 6e3-
npoBogosumu cucremamu (Wi-Fi Tomro). 3okpema,
ONUTAHHAM CIiJIBHOTO (DYHKIIIOHYBAHHSA CUCTEM MO-
0imTbHOTO 3B’A3KY 3 iHIIMMU CHUCTEeMaM! Ha OCHOBi
LSA B cmysi uacror 2,3...2,4 I'T'1 6yj10 IpucBsiueHO
Texuivaui 3BiT TR 103 113 v.1.1.1, migrorosieHuii
€BpormeiicbKUM iIHCTUTYTOM 3 TUTAHDb CTAHIaPTU3AI[il
y cdepi Trenrekomynikarnii (ETSI) [1]. Cranom Ha 110-
TOUYHUN MOMEHT 3a3HAaYEeHUU NOKYMEHT BUKOPHUCTO-
BYETHCA IPU PO3POOIIi BiAIOBIIHNX TeXHIUHUX CTAH-
IapriB aad BrpoBamiKeHHsa LSA.

Mema cmammi miosisirae y BUCBiTJI€HHI OCHOBHUX
IOJIOKEHD 3a3HaYeHOl KOHIIeIIii.

OcHo6Ha wacmuHa
1. IcTopiag BUHUKHEeHH KoHIenmii LSA

Konnenmia LSA BUHHKJIA Ha OCHOBi IPOEKTY KOH-
nentiii cninvrhozo docmyny 0o cnekmpa HA A6MO-
pu3oéaniii ocnoei ASA (Authorized Shared Access),
IpeACcTaBJICHOTO B XOMIi mpoBedeHHs mifg erigoo ECC
72-1 gycTpiui po6ouoi rpynu 3 NUTaHb PagiodacToOT-
"oro meHemxMeHTy (WG FM) y TpaBui 2011 poxky.
ASA 0Oyno imimifioBano sapaam peasisamii Crtpare-
rigyroro many ECC, BignmoBigao mo akoro « ECC mae
CKOHUEHMpPY8amu 3Ycuansi Ha 00820cmMpoKosux 0o-
CAiONHCeHHAX i3 BUKOPUCMAHHS CNEeKMpa, Cnpusmu
3MEHULeHHI0O Hecmadi cneKkmpa i 6nposadiceHHio
cniavHux memodis ilozo BUKOPUCMAHHA» . Yce 11e Bin-
OyJiocs B paMKax IMMUTAaHHA 3 peDOPMYyBaHHSA CUCTEMU
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yupasiainusd i peryaoBanasa PUP nns sabesmeuenusa
cTabiTbHOTO €KOHOMIYHOTO 3POCTAHHA TeJEeKOMYHi-
KarmiiHoro puaKYy [2].

¥ mepiriii mosoBuHi 2011 pory B mexkax WG FM
crBOpero KopecmougeHTChKY I'pyIly 3 IUTAaHb KOTHi-
tusHoro pazgio (CG CRS), aka omikysaJjiach IHTAH-
Hamu ASA. OcobauBicTio ASA crajso Te, IO IOPAI
31 CTATUYHMMH METOJAMHN BUKOPHCTAHHS CIEKTpPa
TIIPOIIOHYBAJIOCA 3a1ATH KOTHITUBHE Pasio K OCHOBY
IJIs peaJisarfii JuHaMiYHOTO METOAY BUKOPHUCTAHHS
PYP. 3romom y 2012 portri 6y10 chopMyIbOBAHO ie10
1100 BUKopucTanusa ASA B iHTepecax He JUIIIE PYXO-
Moi, a # iHmux cay:x6 paxioss’sasky. Tak 3’aBusiacs
VHiBepcaJibHa KOHIENIiA CHiJILHOIO BUKOPUCTAHHSA
cIeKTpa, AKa gicrana Ha3By LSA [3]. 3aBmaHHS 111010
cTBOpeHHSA KoHIenIlil LSA 0yJo mokaageso 8 WG FM
Ha IIpoekTuy rpyny FM53, v pesynbTaTi podoTn K01
B 2014 porri 6y0 crBopeno 3siT ECC 205 i3 onmcom
3a3Ha4YeHOI KOHIIeIIIii.

2. CyTHicTh Ta 0CHOBHI 0co6auBocTi LSA
TosoBHUM MOTMBYBAJbHUM YMHHUKOM IIPU CTBO-
peHHi KoHIemntil LSA crama HagaBHICTE «0iInX IIIM »
y CHeKTpi, 10 BUHWKAIOTh B PidHI MOMEHTH dYacy
yepes Te, 1m0 ocHoBHUE (Incumbent) sminmensiat Bu-
KOPUCTOBYE HaAaHUM oMy pajiouacTOTHUU pecypc
He ToBHicTIO. «Bimi maamMm» MOKYyTh HamaBaTUCS

Yac

igmomy kKopuctyBaueBi PUP Ha mpowmikok uacy,
TIPOTATOM STKOTO OCHOBHUM JIilleH3iaT He Mae oTped
y IX BUKOPHCTaHHi. 3a3HauUeHi JiIAHKY CIIEKTpa i €
™M <«(i3UIHUM pecypcoM», Ha AKOMY OYyAyeTbCS
KoHutemniria LSA [4].

V xounenmii LSA BuzHaueHO ABa I'OJIOBHI MeTOmU
BUKODPUCTAHHA «0iJiMX IJIAM» CIEeKTpa — cmamuiy-
Huil i OunamivHuil.

Cmamuunuli memod YIPOBAaAKYETHCA B TOMY
pasi, Ko IpOTATOM IIeBHOT'O IIepioay uacy, 3a BHU-
HATKOM EeKCTPEHMX BUIIAAKiB, OCHOBHUI JileH3iaT
He BUKOPUCTOBYE OJHi I Ti caMi YacTUHU CMyTH Yac-
Tor. IIpy bOMY HEBUKODPHUCTOBYBAaHi CMyT'H YacTOT
peryisTop BU3HaAUa€E SIK pecypc, IMo 3a 3TOJ0I0 OCHO-
BHOTO JIilleH3iaTa MOJKe Ha IIeBHUH Iepiox uacy OyTu
nepeganuii iHmomy KopuctyBaueBi PUP (mampu-
KJajJ, CMyTu 4acTor [, i fg Ha puc. 1, a).

Hunamivnuli memod 3aCTOCOBYETHCA B TOMY pasi,
Koo «Oiii masaMu» 3’ABIAIOTHCA B Pi3HI MOMeEHTH
yacy B PiBHUX OiTAHKAX CMYTU YacTOT, BUAIJIEHOL
OCHOBHOMY JIiIleH3iaTy, 3aJIeKHO BiJ KiJIbKOCTI Ha-
aexaux nwomy PE3, mio mpamooTs (puc. 1, 6). Taki
OIISHKYM 4acTOT 3a IOTOIKEHHAM i3 JinmensiaToMm Ha-
naioThes iHIMoMy KopuctyBaueBi PUP 3a ymoBu, 1o
BOHU OyIyTh BUKOPUCTOBYBATHUCSA JIUIIIE B Ti IPOMiK-
KU 4Yacy, KOJW BOHU He 3aJifdHi OCHOBHUM JileH3ia-
ToM i He cTBOpIOBaTUMYTH 3aBag PE3 ocranubOrO.

Iy Ty T3 Ty
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Puc. 1. IlepegymMoBu BIPOBAIKEHHS CTATHYHOTO (@) i ;uHaAMiuHOrO (6) METOAY BUKOPHCTAHHSA «OLINX ILIAM» CIEKTpa:
- — YacCTOTH, 0 IX BUKOPUCTOBYE OCHOBHUI1 Jinensiat PUP;
|:| — «biJyi YaCTOTHI IIAMHU», AKi He BHKOPHCTOBYIOTHCS OCHOBHUM Jinensiarom PUP
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Texwzosoriunooo 6a3010 AJA peasaisaifii guHaAMiU-
HHUX METOMiB BUKOPHUCTAHHSA «0iINMX IMISIM» CIIEKTpa
€ cucmemu KozHimueHozo padio [5]. IligkpecaroeTh-
cdA, 10 BUKOPUCTAHHA AUHAMIUHOIO METOAY IIepej-
OauaeTbCsa JIUIle B pa3i 3abe3meueHHA TapaHTOBAHOL
HaJIe’KHOI AKOCTi mocayr ycim kopucrtyBauam PUP y
MesKax iXHixX mpas, sIKi, Y CBOIO Uepry, BU3HAUAIOTHCS
JileH3iTHUMY YMOBaMMU.

Konnenmia LSA mepenbauae icHyBaHHSA KiJbKOX
KaTeropiii JsinensiaTiB, AKi CHiTBHO BUKOPUCTOBY-
I0Th posnopisenuit giasga Hux PYUP i gyuHKIioHyoOTH
3TifHO 3 MpaBaMM, M0 BUBHAYAIOTHCA PETYJIATOPOM.
Bopmouac BakgmBO0O yMOBOIO LSA € rapaHTyBaHHSA
HaJIe:KHOI Ta mepeq0avyBaHOl SKOCTI MOCTYT IJId BCiX
rKopuctyBauiB PUP 3rigHo 3 mpaBamu, 1110 HaJAIOTHC
KOHKpeTHOMY JrinensiaTty. Ile i € ocHOBHe mormoBHe-
HHS 0 YMHHOI CUCTEeMU PeryJTI0BaHHSI BUKOPUCTAHHS
CIIeKTpa Ta YIPaBJIiHHA HUM, 3TiJHO 3 IKOI0 BTOPUH-
Huit KopuctyBau PUP He Mmae mpaBa BuMaraTu 3axmuc-
Ty Bif nmepBUHHOTO KopuctyBaua PUP. ¥V rkormenii
LSA Bci xkopuctysaui PUP € mpinensiaramu, a oT:ke,
MOJKYTh BUMaraTu 3aXUCTy Xoua 1 He Ha PiBHUX, aje
YiTKO BUSHAUEHUX PETyJIATOPOM IIpaBax.

Bigmosinmo, xoumeniieo LSA momnepeaaso BU3HA-
YeHO TpH KaTeropii cyd’ekTiB (puc. 2).

1. Ocnosni niyensiamu, abo Incumbent-niyensia-
mu: xopuctyBaui PUP, aki B mOTOUHUY MOMEHT dacy
€ BJIaCHUKAMM JIilleH3il Ha nmpiopuTeTHe (3 METOO Ha-
NaHHA TeJeKOMYHIKaIifHMX OCIYT) BUKOPUCTAHHSA
KOHKPETHOI CMYTI' YacTOT 3a IIeBHUMU YACOBUMH Ta
TePUTOPiaAJIbHIMY O0MeKeHHAMY, ab0 iHIITi KopucTy-
Baui PUP, n1o maroTh IpiopuTeTHI IpaBa 1010 BUKO-
pucranuas Bizomuux PE3 y BusHaueHHMX 3aKOHOAAB-
CTBOM CMYyTax 4acToT.

Iamumu ciioBamu, LSA He mpunycKkae HaKJIaaeHHA
OyIb-IKUX OOMesKeHb Ha OCHOBHOTIO JilleH3iaTa Imic-
JIA BUJAYi JIiIeHs3ill JogaTKOBUM JilleHsiaTaM, AKIIIO
OCHOBHUII JIilleH3iaT caM T0OPOBiJILHO He MOTOAUTHCS
BiaTy YaCcTUHY CBOIX IIpaB OCTAHHLOMY (ZOKJIAIHI-
II1e IIpo Iie iaerbesa gasi). HesBaskarouu Ha TaKi npuBi-
Jel, OCHOBHU JIiITleH31aT Mae IOPUINYHO rapaHTyBaTH
JONATKOBUM JIilleH3iaTaM IIPaBO AOCTYHY OO «Oiamx
IJIAM» y IIeBHI MOMEHTH Yacy i 3 ypaxyBaHHAM IIEBHO-
ro reorpadivHOro posTalryBaHHs, TOOTO JeTaisyBa-
TU YMOBU (DYHKI[IOHYBaHHSA TOAATKOBUX JIilleH3iaTiB.
Bognouac, xoumneniis LSA nmepenbauae HeoOXigHICTD
meTaJisarrii BUnajgKkiB, KOJ1 OCHOBHUI JIilleH3iaT 00-
MeXKy€e OOCTYIl OJOAATKOBUX JIiIleH3iaTiB mo crexTpa
i moBepTae cobi MOBHUI JOCTYI 40 BCiX CBOIX YACTOT.

2. lodamxosi niyensiamu,a6o LSA-niyensiamu:
kopuctyBaui PUP, axi marTh IpaBo BUKOPUCTOBY-
Batu PE3, 1m0 iMm Hajge:kaTh, y TUX CMyrax 4acToT,
e TIpPiOpUTETHEe TPaBO HA BUKOPUCTAHHA CIIEKTpPa
HaJIe’KUTh OCHOBHUM JilneHsdiaTam. I'osioBHa ymoBa
dyurmionyBanas PE3 momarkoBux JimensiaTiB y
TAKUX CMyTraxX 4acTOT — BifICyTHiCTBL 3aBaj 3 IXHBO-
ro 60Ky crocoBHO PE3 ocHoBHUX JinensiatiB. OTike,
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IONAaTKOBUM JilleH3iaT MOBUHEH (MYHKI[IOHYBaTH Y
cMyrax 4acTOT OCHOBHOTO JIilleH3iaTa 3 ypaxyBaH-
HIM 00MerKeHb, SKi HaKJIaZaloThCA PeryasiTopoM Ha
oro TexHiuHi napamerpu. asa 4iTKOTO BUBHAUEHHSA
IIpaB JOJATKOBOTO JIilleH3iaTa B CMyTax 4acTOT OCHOB-
HOTO JileHsiaTa mepeabayaeTbCss KPiM TeXHIUHUX
o0Me)keHb BU3HAUYATHU IIPiOPUTETHI YMOBM, 3a SIKUX
dyHKIiOHYye ocHOBHUU jinensiar. Ile BBaskaeTbcsa
HeoOXiTHUM He TiJIbKU IJIs TOTO, 01 rapaHTOBaHO 3a-
XHWCTUTU OCHOBHUX JIilleH3iaTiB micasa Bumadi gomart-
KOBUX JIiIIEH3il iHIMUM KOpHCcTyBauaM, a ¥ JJis TOTo,
abu 3abe3nmeuynuT YMOBU AJIA TapaHTOBAHOTO (DYHK-
mionyBanusa PE3 gomarkoBux JimemsiaTiB 3rigHo 3
YCTAHOBJIEHUMHU IJIsI HUX PEryJIATOPHUMEI O0OMeKeH-
Hamu. Koumenia LSA Tako:x mependavae BUSHAUCH-
HA BigmoBimaJbHOCTI, IKa HAKJIAJAEThCs HA JOIAaTKO-
BOTO JileH3iaTa B pas3i CTBOPeHHA 3aBaJi OCHOBHOMY
Jimeunsiary.

3. Pezynamopruil opzan — Iie OpraH, AKOMY Ha-
ITaeThCA POJIb IOPUAUYHOTO IIOCEpPeTHUKA TPU PO3-
MeKyBaHHI ITOBHOBasKeHb MiK OCHOBHUMM i JOJAT-
KOBUMU JilleH3iaTaMu, IpW HaKJamaHHI 00MeKeHb
Ha OCTaHHIX JJs 3aXMCTY OCHOBHUX JIilleH3iaTiB i3
IOMEepKaHHAM iHTepeciB mOOaTKOBUX JIiIleH3iaTiB.
Omxe, peryaATOPHUI OPraH BiAIOBiAHO 10 KOHIIETITil
LSA BcTaHOBIIIOE IPpaBuUJja CIILJILHOTO (PYHKIIIOHYBaH-
HA OCHOBHUX 1 JJOJATKOBUX JIiIleH3iaTiB, miagTpUMY-
foun OajJlaHC MidK HUMM Ha IPUHIUIAX PaliodyacToT-
HOTO MeHEIKMEHTY, 3aKOHOJAaBUO BCTAHOBJIEHUX ¥
JIep:KaBi.

HaiiBa:xuBilie 3aBganHsA peryJaaTopa BiAmoBigHo
10 LSA € 3a0e3meueHHs 3aK0HOIAaBUOl 0a3u 41 BUKO-
pucranasg LSA-nminensyBanHsa. 3okpema, LSA BusHa-
yae HeoOXigHiCTh BHECEHH 3amuciB a0 IPUMITOK 10
Hamiomanpaux tabsuis posnoxiny PYUP crocoBHO
CMyT YacCTOT, AKi PeryjaaTop BU3HAUAE MPUIATHUMU
nas 3actocyBaHHA LSA-mexanismiB Ta BigmoBigHOTO
LSA-minensyBanHs.

HomaTkoBi JinensiaTu
(LSA-ninensiaTm)

OcHoOBHIi JineHsiaTu
(Incumbent-rinensiaTm)

A

Perynaropuuit
oprax

Puc. 2. Cxema B3aemonii cy6’ekTiB koHmemii LSA

Crorogui LSA nepenbauae Takuii MexaHism Bumadi
LSA-ninensiit mogaTkoBoMy JileHsiaTy.

¢ HamionanpHU# peryasaTop HaJACUJIAE OCHOBHOMY
JileHsiaTy 3amuT, B AKOMY BU3HAUYAETHCA OIiJIb-
HiCTh BUKOPUCTAHHS «OlIMX IIJIAM» 3a PAaXyHOK BU-
nmaui LSA-ninensit inmum kopucryBauam PUP. I1pu
IBOMY MOJKJIMBO, III0 HAI[IOHAJbHUN PEryJsaTop, BU-
KOPHCTOBYIOUM 3aCO01 PagiouacTOTHOTO MOHITOPMH-
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Iy, 3AiJICHIOE IOIepPenHill aHaJi3 3aWHATOCTI CHeK-
Tpa, BUAiJIEHOT0 OCHOBHOMY JiinieHsiaTy. Pesyabpratu
TaKoOT'0 MOHITOPUHTY HaJalOThCA JilleH3iaTy pasoM i3
3aIIUTOM.

¢ Ilicia mpoBemeHHA BJIACHOTO AaHAJJiI3y OCHOB-
HUH JileH3iaT HaJae HAI[IOHAJBHOMY pPeryJaaTopy
BiAIOBigL, B AKill moBimomise cBoi ymMoBU BUAaUi
LSA-nminensiii gogatkoBomy Jinensiary. Ili ymoBu
MOKYTh BKJIIOUATH B cebe iH(opmalliro IMoa0 KOH-
KPEeTHOT0 YaCTOTHO-YaCOBOTO pecypcy, AKUUA MoKe
OyTH BHUKOPUCTAHUHN JOJATKOBUM JilleH3iaToM,
miono reorpadgivyHUX palioHiB, Ha SKi HOITIHPIOETHCA
LSA-ninensis, Ta :opUAUYHUX aCIeKTiB BUAadi 10-
ITaTKOBUX JileH3il, IKi MOMKYTb OyTH BasKJIMWBI 3 I10-
TJIAAy OCHOBHOrO Jinensiara. Hampukianx, MOXYTHb
OyTm OOyMOBJIEHI BCi eKCTpeHi BUIIaAKU, IIPU BU-
HUKHEHHI AKUX OCHOBHUU JIilleH3iaT moBepTae cobi
TOBHUI KOHTPOJIb HaJ CIIEKTPOM B paMKax HaJaHOL
oMy Jinensii Ta TMMYacoBO 3a00pPOHSE TOLATKOBO-
My JIiIleH3iaTy BWKOPHUCTOBYBATH IHOTO YaCTOTHUI
pecypc.

¢ HamionanbHUII peryasTop 3AiMCHIOE IOPUIUYHE
i TexHiuHe oIfiHIOBaHHA yMOB Bupaui LSA-rinensii
IOIaTKOBOMY JIiIleH3iaTy, HamicJaaHUX HOMY OCHOB-
HUM JIiIleH3iaToM, i BU3HAUae peryjaaTopHi Ta TexHiu-
Hi paMKH, B AKUX MOKe OyTH 3aCTOCOBAHUU IIPOIIEC
LSA-ninensyBaHHA.

¢ Ilicia BusHaueHHA yMOoB LSA-ineH3yBaHHA Ha-
IIi0OHAJBbHUN PeryJIATOP OTOJIOIIYE IIPO HOr0 II0UaTOK.
Kopucrysaui PUP, samikasieni B omepsxanai LSA-i-
IeH3iil, MOXKYTb MOJATU PEeryJsaTopPy BiAmoBimHIi 3a-
ABKU HA IX oTpuMaHHA. KINO moaBa «0iauxX MIAM»
Ma€e IWHAMIiYHMHA XapakTep, TO HaWBaMKJIUBIIIIOIO
CKJIamoBoIo mpoiecy LSA-ineH3yBanHa BBaXKAETHCS
HasABHICTB JOCTyIy moTeHIinHnX LSA-rinensiaTiB mo
aKTyaJIbHOI iH(popMaIlii IIpo 3aBaHTAMKEHICTh CHEK-
Tpa OCHOBHOTrO JiireHsiatra B pekumi online. fximo
«biyi maAaMuU» MalOTh MOCTIMHMEI xapakTep (3a ua-
COM i 4acToTO0I0), TO HAEeThCA PO 3aCTOCYBAHHSA CTa-
TUYHUX MeTOoAiB BuKopucranua PUP. ¥V nromy pasi
YMOBHU, 32 AKUMU 3IiACHIOEThCSI LSA-IinensyBannud,
moBimoMasAIOThCA TToTeHIiiHuM LSA-rinensiatam Ha
eTaIri mogadvi 3aABKY HA OTPUMAHHS JIiIeH3i].

¢ I1o 3akinuenHi nmpomecy LSA-ninieH3yBaHHA BU-
3HavamThca KopuctyBaui PUP, KoTpi oTpumyioTh
LSA-minensii s gomaTkoBi jginensiaTu.

Bapro cnmuHMUTHCA Ha MpOorpaMHO-TeXHIUHIN apxi-
TEeKTypi, 1110 3abe3mneuye MOKJIMUBICTh 3aCTOCYBaHHS
routemnIrii LSA (puc. 3).

Huni BusHaueHo Tpu opraxisamiiiHo-TexHiuHI
KOMIOHeHTHU apxiTeKTypu LSA.

1. Penosumopiit LSA, axuii mepegdadaeTbCsi BUKO-
pHCTOBYBAaTH AJidA 30epiranusa ympaBaAamdoi indopma-
I1i1 I110/T0 BUKOPUCTAHHS CIIEKTPa OCHOBHOTO JIiI[eH3i-
aTa JOJATKOBUMMU JIilleH3iaTaMu B TOMY 00csA3i Ta Ha
THUX MIPaBax, AK Iie OPUANYHO BU3HAUEHO HAI[i0OHAIb-
HUM PEeTryJIsaTOPOM.

2. Konmpoaep LSA, axuii KepyBaTUMe IOCTYIIOM
IONATKOBUX JilleH3iaTiB [0 cHeKTpa OCHOBHHX JIi-
meH3iaTiB 3rifHO 3 TpaBaMM, HaJaHUMU HAIliOHAJIb-
HUM PeryJjsTOpOM Ta BU3HAUEHUMU B PEIO3UTOPii
LSA.

3. Ynpasninna penosumopiem LSA (HaiioHa b-
HHUH peryJasaTop abo iHIINWKA YIIOBHOBAKEHUU OpTraH),
110 BiATIOBiflae 3a BHECEHHA yIpaBIIAOYOl iH(popMa-
mii go pemosuTtopiro LSA.

IomaTKkoBuMit
KopucrtyBau PUP

Pemnosuropiit LSA Konrposep LSA

A A\
Cmyra yacTot
OCHOBHOTO
KOpHCTyBaua

YupaBiainua
pemnosuTopiem LSA

Puc. 3. Opranizauis qocryiy 10aaTKkoBoro kopucrysaya PUP
JI0 CMYT 4aCTOT OCHOBHOTO KopucryBaua PUP
yepes exeMeHTH apxitektypu LSA

3. 3aBIaHHA Ta eTAaNU BIPOBAIKEeHHA
rKonuenuii LSA

¥ 2012 porii Po6ouoro rpymoto WG FM 6yiio BusHa-
YeHO T'OJIOBHI 3aBIaHH:, AKiI HeoOXimHO pos3B’aA3aTu
3 MeTOI0 BOpoBaa:KeHHa LSA:

® Bu3HAUEeHHsA «CTYIEHIiB rapaHTOBAHOCTi» JOCTY-
oy 0 CIeKTpa, II0 iX OCHOBHUM JIilleH3iaT Moke 3a-
6e3meunTy JONATKOBUM JilleH3iaTaM y «binmx Iis-
MaX» CIIeKTpPa, 3 METOI0 OIiHIOBAaHHS €KOHOMiUuHUX
BUTPAT JOAATKOBUX JIiIleH3iaTiB;

® TOCHiPKeHHA ICHYIOUMX pPeryJsaTOpHUX MeXa-
HisMiB BukopucTaHHA cuexTpa B €C i3 MeToI0 BU3HA-
YeHHS MOKJIMUBOCTI peasisarii kommemiii LSA ax
IOIIOBHEHHS M0 iCHYIOUOI CHCTEeMM PajliouacTOTHOTO
MeHeIKMeHTY;

® MOCJiM:KeHHA MOKJIMBOCTI rapMoHizarii cmyr
YyacToT, aKi OyJe BU3HAUEHO SK KaHAUIATHLI IJIs
BIpoBaKeHHA KoHenIrii LSA B kpainax €C (came
30i/JIbIIIeHHAa TapMOHiI30BAaHOTO YaCTOTHOTO pecyp-
Cy IJIs PYXOMOi cJys:KOum pamio3B’sa3Ky € 0a3oBUM
dakTOpOM EKOHOMIUHOI e(eKTUBHOCTi I[bOTO IIPO-
eKTY);

® BI3HAUEHHS TEeXHIYHUX Ta eKCIIyaTaliliHuX
yMOB iMmemenTarnlii koumenirii LSA B okpeMux uac-
TOTHUX Jialla3oHax;

® PO3PO0JIeHHA IPOIeAyP HPU3HAUEHHA iHAUBiLY-
aJIbHUX ITPaB JOJATKOBUM JilleH3iaTaM IIpy BUKOPUC-
TaHHI CMYT 4YacTOT OCHOBHOTO JIilleH3iaTa 3 ypaxyBaH-
HAM 3aK0oHOmaBuol 6azu €C;
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® OCJIiKeHHS MUTaHb, IT0B’ A3aHUX 31 CTAHAAPTHU-
3arfiero obJIagHAHHA, AKe OyAe QYHKIiOHyBaTH 3Tim-
HO 3 KoHILemIriero LSA.

Is Mmeror crammaprusaiii mporpaMHO-TeXHiuHO-
ro 3abe3mneueHHs, IKe OyJe BUKOPUCTOBYBATUCH IJIs
peauizarii koumenii LSA, ETSI (EBponeiicbkuii iH-
CTUTYT TeJIeKOMYHIKAIiTHUX CTAHAapPTiB) PO3P00JIs-
IOTHCSA IIPOEKTH IT00 TAPMOHI30BaHOTO BITPOBAIKEH-
Ha pexkoH(pirypoBarnux pafmiocuctem (RRS) i cucrem
KorHiTuBHOTO paxgio (CRS) [5].

Bucnosxu

3a 3amymMoM po3poOHUKiIB, KoHIemnIis LSA mae
He 3MiHUTH, a JIUIe JOTOBHUTHU AOSATKOBUMU MOMK-
JUBOCTAMU iCHYIOUY MOJeJIb YIPAaBJIiHHA KOPUCTY-
BaHHaAM PYP ta iioro peryroBaHHs, IIiIBUINUBIIN
eexTuBHiCTh BUKOpuctanusa PUP s3aBagsgxku BupoBa-
IKEeHHIO TAKUX TeXHOJIOTil, AK KOTHITUBHE pajio.

Ilepia ginsgHKa crekTpa, AKa IiAjaArae rapMoHi-
3arrii y kpaimax €C 115 BIpOBaAKeHHA MOCIYT CTiIb-
HHKOBOTO 3B’A3KY i3 3acTrocyBanHaM LSA, € cmyra
yacTor 2,3...2,4 I'T'r. OckinbKu HecTaua cCIeKTpa I
PO3BUTKY IIOCJYT MOOiJILHOTO 3B’ A3KY HACTYITHUX I10-
KOJIIHb CcTa€ JefaJii mMoMiTHiIIa, HAMOIMMKINM YacoM
MOKHA OUiKyBaTU BUBHAUEHHS U iHIIUX CMYT pajgio-
YacTOT AJIA TapMOHI30BaHOTO BUKOPUCTAaHHSA Ha 6asi
miel KOHITeImii.

Marepianu iHwnx 3acigaHb

3aKoHOJaBUe BIIPOBAMKEHHSA KOHIIEIIlil mepeaba-
Yyae BHECEHHA Y BiATIOBiAHI HaIlioHaAJbHI peryasaTop-
Hi JOKYMEHTHU IPUMITOK AJA TUX CMYT paaiodyacror,
110 IX PeryasaTop BU3HAUUB SIK IIOTEHIIIHO IPUIATHI
IS 1IboTOo (HaIpuKJIa:, B YKpaiHi e osHauaso 6 BHe-
CeHHdA BiAmoBigHUX 3amuciB g0 rpadpu «OcobiuBocTi
BUKOPUCTAHHA pajioTexHoJoriii» Ilmany BuKoOpuc-
TAHHA PagiouacTOTHOTO PeCcypcy).

Jimepamypa

1.ETSI TR 103 113, v.1.1.1. Electromagnetic
Compatibility and Radio Spectrum Matters. Mobile
Broadband Services in the 2300-2400 M Hz frequen-
cy band under Licensed Shared Access regime.

2.FM(12)084. Report on Authorized Shared Ac-
cess concept /) 74th WGFM Meeting, Switzerland,
23-27 Apr 2012.

3.FM(12)041. Definition of «Licensed Shared Ac-
cess» /) 74th WGFM Meeting, Switzerland, 23-27
Apr2012.

4. ECC Report 205, Licensed Shared Access. Ap-
proved February 2014.

5. A Survey on Spectrum Management in Cog-
nitive Radio Networks / [I. F. Akyildiz, W.-Y. Lee,
M.C.Vuran and S. Mohanty] // IEEE Comm. Maga-
zine.— Apr. 2008.— Vol. 46, no. 4.— P.40—48.

K. J1. ABgeenko, Y. A. lenko, B. ®. Kopcak
KJIKOYEBLIE NPUHLUNbBI COBMECTHOIO UCN0JIb30BAHUA PARVOYACTOTHOIO PECYPCA
HA JINLEH3VNOHHOI OCHOBE (LSA)

Oxvigaetcs, 410 B Grmxaliluee JECSTUIETVE Pa3BUTVE MOGUIbHOV CBS3U B Wana3oHax yacToT Hmke 6 [Ty npuBenet K 3HaunTeb-
HOMY pOCTy NOTPEGHOCTY B PaaVOYacTOTHOM PEcypce 0 CPABHEHMO C HbIHELIHMM PAcrpeaeneHneM MoaBWKHON Criy)G6e pagnocss-
3u. Hapsay ¢ [ansHevimm nepepacnpeneneHuem Cnektpa Ha BCEMUPHBIX KOHGEPEHUMSX PaaNOCBS3N OHUM 13 BO3MOXHbIX PELLEHNI
MpOGIEMbI MOXET ObITb WCMOb30BaHNE CNEKTPA, PACHPENENEHHOro APYrvM CryX6am PanuocBsan. ViccrenoBaTensckumy CTpyKTypa-
vu CEIT, pabotatowmmm nog arygoi EBponevickoi Komuccun no 3eKTPOHHbIM KOMMYHUKALUMSM, Bbina paspaboTaHa KOHUEenuyus cos-
MECTHOr0 WUCronb30BaHNs CreKTpa Ha nuLeH3noHHoi ocHose: Licensed Shared Access (LSA). B HacTosiwesi cTaTbe paccMOTPEHbI
KITt04eBbIe MOHSITYS Y OCHOBHbIE METOLOIOrMYECKIe Noaxoab! KoHuenumn LSA, a Takxe 3a[a4u, KOTOPbIe NPELCTOUT PELLNTL NPy ee BHE-
LIPeHIM.

K. L. Avdeenko, I. O. Gepko, V. F. Korsak
THE KEY PRINCIPLES OF THE LICENSED SHARED ACCESS
It is expected that the development of mobile communications in the bands below 6 GHz will lead to a significant increase in demand
for radio resource in the next decade than it is allocated to the mabile radiocommunication service at the moment. Along with the
further reallocation of spectrum on the World Radiocommunication Conferences, one possible solution would be to use the spectrum
allocated to other radio services. With this objective CEPT research institutions working under the auspices of the European Com-
munications Commission developed the so-called Licensed Shared Access (LSA) concept. This article describes the key principles and
methodological approaches of the LSA concept as well as the tasks to be resolved when implementing LSA regulation. ~
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