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JILA. Tokaps

Xapeko6ckuil HAYUOHAILHBLU YHUGEPCUMeM PAOU0INeKMPOHUKY, XapbKos

OCOBEHHOCTHM BHEAPEHMA TEXHOJIOIMMM LTE
HA NMYTHU NOBLILLUEHUSA 3DDEKTUBHOCTU UCMOJNb3OBAHUA CNEKTPA

‘Obochosana Heobxodumocme 6Hedpenus becnposodnoil mexnonozuu uwupokononochozo docmyna LTE, kax
mexnonozuu ciedyroujezo noxkonenua. Paccmompenst npeumywecmea, a maxaice 60npocst 83aumMooeticmaus u cos-
mecmumocmu LTE ¢ deticmeyiowyumu mexnonozuamu. Ilpoananuzuposanvr cemesan apxumexmypa LTE/SAE, ¢usu-
veckuti yposens LTE ¢ ucnonvsoeanuem mexnonozuu OFDM, a maxxce nepcnexmueer enedpenus LTE 6 xon-

meKkcme nogviuenus IPPexmusHocmu UCRONLIVEANUA PECYPCa PAduoYacmomHto20 cnekmpd.

Knrouesnre cnosa: paduocems, paduovacmomuwiil pecypc, 6ecnpo8oonan mexHono2us, chekmpanvhas sgide-

KmugsHocmb.

Beepenme

TMocranoska npoGaemsl. B 3noxy GypHoro pas-
BHTHA H KOHBEPreHUMH MH(OPMAaUMOHHBIX W TEIeKOM-
MYHHUKAI|HOHHBIX TEXHOJIOIui, NPU3BaHHLIX YCKOPATH
pasBUTHE MHpPOBOM 3KOHOMHMKM M oOmiecTBa, ocoGoe
BHHMaHHe yjeneHo GecripoBoaHOMH cBA3H. C MOMOIIBIO
TeXHOJOTHI GeCnpOBOIHOM CBA3M YK€ CEroJHA MOKET
ObITh pealM30BaHO OJHO M3 i‘peﬁoaauuﬁ rnobansHOro
uHpopMaLHoHHOTO 00lIecTBa — NPeJoCTaBlICHHE MOMb-
30BaTeI0 BO3MOXKHOCTH JOCTYNAa K HHPOPMALIMH B JIFO-
60if TouKe MHpa B HY)KHBIH MOMEHT BpEMEHH.

PaznooOpa3ue cTaHAApTOBR CO MHOXKECTBOM IpH-
noxeHul, cMemaHHbIX OecnpoBoaHBIX ceTell, a TaKkke
NpHMEeHeHWe COBPEMEHHBIMH CETAMH Pa3THYHBIX NpO-
TOKOJIOB B3aMMOJEHCTBHA, YIIpaBIeHus W o0CIyXuBa-
HHS CO3Mal0T HeoOXoauMOoCTh B (POPMHUPOBAHHH MO-
OWIbHBIX YHHBEPCANbHBIX MYJIbTHMENHHHBIX TEXHO-
noruii mepegay# HMHQOPMALWHM, HANpPaBJIEHHBIX Ha
OKa3jaHWe YHHBEpPCAIbHBIX YCIOYr CBA3H, TO €CTh Ha
OpraHu3alnio MOOGHIBHOIO IIHUPOKOTMONOCHOTO NOCTY-
na, CTHMYJIOM JUIS BHEJAPEHHMS KOTOPOTo ABIAETCHA MO-
BeIlIeHHe 3(PPEeKTHBHOCTH MCIONB30BAHUA pagHOvac-
TOTHOIO CMEKTPa.

Aunanu3 nybamxanuii. OCHOBHbIE TEHICHLIHH,
onpeeNAIouIHe TePCEKTHRE Pa3BHTHA TeJIeKOMMYHH-
KalMii, cocpeoTOYeHbl Ha pa3BHTHH OecnpoBOIHBIX
ceTeif 4eTBEPTOr0 MOKONEeHHS.

Cosepuenctsopanne GSM HanpasiieHO Ha yBe-
JIHYeHHE TPOH3BOAHTENLHOCTH, 0COOEHHO B BOMpocax
nepefaun JaHHBIX, 4TO oTpakeHo B [1]. Kak Hanbonee
ONTHMAJIBHBIE PACCMOTPEHBI TEXHOJNOHH TNEpenaYvH
nanneix GPRS u EDGE [2], Ha3siBaeMbie TEXHONOTHA-
MH BTOPOTO C TOJIOBHMHOM mnokonenus. CraHaapt
WCDMA, nonoxeHHbIH B ocHOBY ceteit UMTS mpo-
ananuiupoead B [3]. Pacmmpenwe Bo3MOXHOCTENl
UMTS-ceteli 3a c4er wucnons3osanus HSDPA-
pemennit npeanoxero B [4]. B pabote [5] otpaxkena
cneunduka Buenpenns Texuonoruu LTE 3a cuer nepe-
pacrpeieneHns ¥ KOHBEPCHH CIeKTpa.

IMTocranoBka 3agaun. OCHOBHBIMHM TPEANOCk-
KaMH IUTA BHEJPEHHA MOOWIBHOIO LIMPOKOIOJIOCHOIO
JIOCTYTA ABJIAIOTCA POCT CIPOCA HA HOBble YCHYTH e
penayM [aHHBIX, OrpPaHW4EHHOCTh PECYPCOB CYIIECT-
BYIOIIMX CeTeif, a Tak)ke HeoOX0ANMOCTh B MOBBILLIEHH
IKOHOMMYECKOH, (YHKIHOHAIBHOM M CHEKTpatbHol
3P PEeKTUBHOCTH  HCMONBL30BAHHA  PAIMOYACTOTHOTO
creKTpa.

CeroaHs cymeCTBYET MHOXKECTBO TEXHOJIOTHiA bec-
NPOBONHOM CBA3HM H GECIIPOBOJHOTO IIHPOKOIONOCHOM
JOCTYTa, MIMEIOIIHMX pa3jiniHbIe Chepbl MPUMEHEHHS.

[Mepexon x Gonee coBeplIeHHBIM MOXH(HKALHM
ceMeicTBa TEXHOJIOrHH BBICOKOCKOPOCTHOM MaKeTHOM
nepefavyy JaHHBIX B CETAX MOOWIBHOMN CBA3M TpeTsero
nokonenus (3G) — HSDPA, HSUPA, HSPA+ (I-HSPA)
MO3BOJIHJI B HECKOJIbKO Pa3 NMOBBICHTL CKOPOCTh Mepe-
nagu  paHHeiX. C  pasBepTeIBaHMeM ceTeif  CBS3M
HSDPA/HSUPA OTKpBUIHCH UIHPOKHE BO3MOMKHOCTH
ULl IPEIOCTABJIEHUA HOBBIX YCIYT H CEPBHCOB, MPOHC-
xoant OypHslil pocT Tpaduka nepesadn JaHHbIX, (op-
MHpYeTCs CHCTeMa IIMPOKOIONOCHOH MOGHILHOI CBs-
34. 3Ha4YUTENHHO MOBBICHTH CKOPOCTH NAaKeTHOM mepe-
naun gaHHeIX (oo 10 MOGuT/C) NMo3BOMAET TEXHONOMUA
BBICOKOCKOPOCTHOM nepegadn naHHeX HSPA+. Ckopo-
CTH TNepejayn NaHHeIX B ceTax ceszn HSDPA/HSUPA,
HSPA+ yxe cpaBHMMBI CO CKOPOCTSIMH, XapaKTepHLIMI
IUIs TIPOBOJIHBIX CHCTEM BBICOKOCKOPOCTHOM TMepenaun
JIaHHBIX.

Poct yncna nmone3oBareneil BLICOKOCKOPOCTHBIMI
yCIyraM repefiay [aHHbIX B HACTOAIIEE BPEMS Co-
crasui 1800 muH. wen. [6], B nepsyio odepens — 3a cuer

- mMobunsHoro Murtepmera. U3 umx 70 % coctasisior

nonb3osaten HSPA. Ha puc. 1 nokaszauo ysenmuenne
qMcra nojb3oBateneit 3a MOCNEAHHE rOAbl B CETAX MO-
OHIBLHOTO ¥ (PMKCHPOBAHHOTO ACCTYNA.

Onnako, HemOCTaTOYHas CHEKTpaabHas 3ddek-
THBHOCTh TeXHONOrui cemelictea HSPA, neoGxom-
MOCTb 00€CneYeHns HAHIYyYIIHMH IHPOKOTIONOCHEIMH
KaHalaMu, HeoOXOAMMOCTh YBEIHYEHHS CKOpOCTeil i
CHHJKEHHS 3a/Iep;KeK CHrHana TpebyeT HOBOro paimmo-
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uHTepdeiica 1A 3HAYUTENBHOTO COKPAIICHAS CTOMMO-
CTH Tiepenaud B pacuere 3a | Moaiir. Jins cymecTBeH-
HOTO CHHKEHHS W3NEPIKEK ONepaTopoB HeoOXOAHMO
yCKOpeHHoe BHeJpeHue Oosee 3G QeKTHBHBIX TEXHOJIO-
THIl CHEeAYIOIEro MOKOJMEHUS BbICOKOH NpPOH3BOIH-
TEJIbHOCTH C IUIOCKOH OJJHOYPOBHEBOH ApXHTEKTYPOH.

MITH. 4.

uKCUPOBaHHBINA
1800 4 aocTyn
1600
MOBUNbHbBIA
1300

aocryn

2010

2011 2012
Puc. 1. YBenuuenue 4ucia nojblosaresiei
B CeTAX MOOMIBHOrO ¥ PMKCHPOBAHHOTO JOCTYTA

OcHOBHas 4YacTb

Cewmelicteo TexHonoruit HSPA ssnserca ogHUM
M3 MepexoAHbIX 3TalOB MHTPAlHH K TEXHOIOTHAM
MOOMNBEHOM cBA3M  deTBeproro mokoneHus (4G).
[Ipunarue Bepcun Rel 8 cnemuduxanum 3GPP or-
KPBUIO BO3MOKHOCTh mepexoja ¢ TexHonoruit HSPA
Ha HOBYIO CTYTNE€Hb 3BOJIIOIHOHHOTO Pa3sBHTHA — TeX-
HOJIOTHIO, IMEHYEMYIO «3BOJIIONHA B HOJIFOCPOYHOMN
NepcreKkTHBE / SBONIONHS CHCTEMHOM apXMTEKTYph»
(Long Term  Evolution/System Architecture
Evolution, LTE/SAE), HanpaB/iieHHO# Ha MHPOKOIO-
NocHbIH MOOUIBHBIH HOCTY.

IMpumenenune texHonorun LTE nossonser obec-
NeYnTh MAKCHMAIBHYIO TEOPEeTHYECKYK) CKOpPOCTh Iie-
penaun gaHHeIX 10 14,4 MOuUT/C ¢ BO3MOKHOCTBIO JHC-
KPeTHOro pacmmupeHus paboueif mosiocs! pagMo4acToT
ot 1,4 no 20 MTI'u. Texuonorus LTE/SAE, ssnsiomascs
JBONOLMOHHEIM npojokeHueM ctangapra UMTS,
ofnanaer CymEecTBEHHBIMH NPEHMYLIECTBAMH, H AB/IA-
eTcA NepBoif eAMHCTBEHHON NpH3HAHHON BemyIMMH
MHPOBBIMH ONEpaTOpPaMH Ui MPHMEHEHU B CeTAX CBs-
3u cnemywomtero noxonenus NGMN (Next Generation
Mobile Networks). ITocnenosarenbHoe pa3BUTHE pac-
CMOTPEHHBIX TEXHOJIOTHIH TNepenayd AaHHBIX NOKa3aHO
Ha puc. 2.

Oneparopsl  ceteit 3G, KoTOpbie BHeapwmu I-
HSPA, pacnonaraioT OoAHOYPOBHEBOH CETE€BOH apxu-
TekTypo#, ananoruuHoii LTE/SAE, nostomy ux 3artpa-
Tol Ha nepexon k Texnonorud LTE/SAE 6ynyt muuu-
mansHEIMH, Kpome TOro, 0oJHOYpPOBHEBas CETeBas ap-
XHTEKTypa Ha ocHoBe IP monnepikHBaeT TepMHHAIbI
WCDMA/HSPA, urto sABnfeTcs NPEHMYUIECTBOM A
onepatopoe cerel 3G, pacnonararomuMu QyHKIHOHHU-
pytomeit cetsto WCDMA/HSPA. Onepatopsl  ceteit
2G moryTt nepeiftu Ha TexHomormio LTE/SAE uemno-
CPEeACTBEHHO C MOC/IENOBATEIbHBIM BHEAPEHHEM YCIIyT

[IHPOKOMNOJIOCHOT0 MOOHILHOIO JOCTYNA W IyTeM pe-
(apmuHra criekTpa yacToT. Borpockl yiy4nieHus pery-
JIHPOBAHHs HCTIONB30BAHMA PAJHOYACTOTHOTO CleKTpa
ObuIn paccMoTpeHsl Ha BceMupHOH KoHepeHUMM pa-
muocsszn (BKP-2012) [7].

{?

HSPA Evolution
n.BHU3I-28MBuTc

n.esepx — 11,5M6urc

ot

HSDPA/HSUPA
n.8HU3—14, 4M6utc
n.seepx - 5,76Mbutc

=

HSDPA
n.BHu3-14,4MButc
n.esepx — 384kburc

>

LTE
n.eHu3-100MGuTc
n.ssepx — 50MBurc

3GPP LTE
WKWpKHa nonocsl: 20MMy

3GPP UMTS

wupwHa nonocsl: SMIMy

Puc. 2. IlocnegoBarensHoe pa3sBUTHE TEXHONOT UM
nepenayy JaHHbIX

Takum oOpaszoM, BOMPOC ILIABHOTO, MOCHEJO0Ba-
TENBHOTO ITyTH Pa3sBHTHA AEHCTBYIOLIMX TEXHOJIOIHH B
HamnpaBJIeHHA TEXHONOTHH CIEAYIOLIEro IOKOJICHHS
HANpSMYIO CBS3aH C BONpOCAMHM MNOBbIMEHHA 3ddek-
THBHOCTH MCTIONB30BAHKA PaiMOYACTOTHOIO CMEKTPA H,
KaK CleNCTBHE, THOKMX BO3MOMKHOCTEH BBIIENEHHS pe-
CYpCOB MMpOMyCKHOH cnocofHocTH, pedapmuAra uac-
TOTHBIX AMANa3oHOB, TakuX Kak GSM, cHmkeHus 3a-
IEPXKKH TpH mepenaye NONb30BATEIbCKHX AaHHBIX de-
pe3 panuonHTtepdeiic, yryumenus obmeil npoussoau-
TENbHOCTH Ha TMPHKJIAIHOM YPOBHE, MOLICPHKKH ObicT-
poro Jocrtyna K ycayraMm JUIS MHHHMH3ALHH 3arpy3Kd
CHCTEMBI M YBEIHYEGHHMA KOJMUYECTBA OIHOBPEMEHHO
o0cnyKUBaeMbIX MOIb30BATENEH.

Vnpomennsiit Bapuant ceti LTE/SAE Ha yposHe
yTpaBJieHHs MOKa3aH Ha puc. 3.

CereBan apxurextypa LTE/SAE umMeer miockyio
CTpYKTYpy Ha Gase IP-mporokona Juis MpOCTOTHI W J€-
LIEBU3HBl pa3BepTHIBAHUA W oOecneveHus MNOIEPKKH
rapaHTHpoBaHHOro kavectBa o6cnyxkusauus (QoS).
LTE/SAE sxmouaer obcimyKHBarOUMi y3en noaiepx-
ki SGSN, ceTeBoil 37eMeHT YrpaBieHHs MOGWIBHO-
creto MME j14 ynpaBsieHHsi MPOTOKO/IaMH CHTHAIH3a-
i, o3 SAE, w03 obmenoctynHoi ceti nepena-
qn ganHbX PDN, a Taxke 62a30Byr0 CTAHIMIO € paclin-
peHHbBIMH Bo3MoxkHOCTAMH eNodeB, ynpasnsromyio
npoToKkonaMu paauouHtepdeiica paamoceru. o3
SAE cocToMT M3 [BYX JIOTHYECKHX OOBEKTOB YpOBHA
nosip3opatens: obcmyxupatomero uuio3a SGW, Bbi-
MONHAOLIETO POk TOYKH MPHBA3KH M0JIb30BATENIBCKO-
r0 ypoBHs Ui obecreuenus MOOGHILHOCTH MEX/y CHC-
teMamu aoctyna GSM 1 WCDMA, 1 nutio3a nakeTHoi
cetu PDN, ssistomerocs uurepdeiicom mexny nHabo-
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poM Ga3oBbIX CTaHUMII ¥ pasiMYHBIMH BHELIHHMH Ce-
TAMH, 4 TAKXKe BBINOJHAET HekoTophle QyHkuun [P-

@ Gsm

cerei. Murepdeiic mexay SGW u PDN craspaptiss-
poBaH A MO/IepXkKaHua poymuHra [8].

YcoseplueHcTBOBaHHaA
nakeTHan ceTb
vovoo... KommyTauus Ynpaenexue

W TpavcnopT Yycnyramu v

B ONOPHOW 6asbl
ceTu AaHHbIX
N -~
a jo3
; SAE PCRF
Pl I |
Wnwoa
PDN e

Puc. 3. Ynpowennsiii Bapuant cetu LTE/SAE

Cetb noctyna texHonoruu LTE ¢ynkusonupyer
0e3 uentpanbHeix KoHTponnepoB BSC m RNC. Biau-
MojelicTBHe 0a30BOH CETH C 3JIEMEHTAMH H TOACHCTE-
mamu cetd LTE ocymectenserca npd mnoMomu S-
uHTepdeiicoB, KOTOPbIE HENOCPEACTBEHHO MOLKIHOUE-
HBEI K OTTIOPHOMH CETH.

©Qusnueckuii yposeHk cetell LTE peanusosan Ha
6ase aByX TeXHOJOrHi: B kaHane oT aboHeHTa 1o Oa3zo-
BOIt cTaHUMK (JIMHHA «BBEPX)») MCMOMB3YETCH TEXHOJIO-
A MYJIbTHIUIEKCHPOBAHMA C YACTOTHBIM pa3HeCEeHHEM
¢ nepenaved Ha oxHoii Hecymeit SC-FDMA mns npe-
JOTBpalleHHA OONbIIMX pa3sIMuMil MeXIy NUKOBOH M
cpeaHedl moTpebnseMoil MOMIHOCTHIO, a B KaHane OT
6azoBoil cTaHuMM K aGOHEHTY (JIMHMA «BHHM3») — TEXHO-
JIOTHA MYJBTHIUIEKCHPOBAHMA C OPTOTOHANBHBIM Yac-
TOTHbIM pasHeceHHeM OFDM s ymenbimenns s gek-
Ta BIMAHHA MHOTOJY4EBOr0 pacnpocTpaHeHH .

Texuonorua OFDM sBnserca nanbonee nepcnex-
THBHOH TeXHOJIOTHeH, HCMNoIb3yeMOol B COBpPEMEHHbIX
CHCTEMAX IIHMPOKOMONOCHOH OecnpoBONHOH CBA3M, B
KOTOpO}i eIMHCTBEHHBIH KaHan Mcnoab3yeT Habop noa-
HECYIIHX HAa CMEXHBIX YacTOTax, YTO IO3BOJIAET yBe-
JHYUTL CHEKTPaNbHYIO 3({eKTHBHOCTb, He  BbI3bIBASA
uHTepdepeHIIHH B coceHMX KaHanax. CnekTp Takoro
CUrHajIa NokKasaH Ha puc. 4 [9].

S 11
1

4 -2 0 2 4

Puc. 4. DHepreTHICCKH CIIEKTP
curnana OFDM

Cnextp curnana OFDM mnpencrasisier cofoii
CYMMY 3HEPreTHYECKHX CIEKTPOB CHIHAIOB, Nepeaa-
BAEMBIX Ha pa3HbIX MoaHecymuX. M3 pucyHka BHIHO,

. UTO CHOEKTPbI CHIHA/IOB PA3sHBIX MNOJAHECYLUHX CYyLIEeCT-

BEHHO MEPEKPLIBAIOTCA.
M3pecTHo, YTO IMMpHHA CrieKTpa HHPOPMALHOH-
HOr'o CHrHaja JuinTeiabHocTeio T paBHa

ap=l,
‘ T
a4 WHPHHA CMEKTpa MHOrOYacTOTHOTO CHIHama, Kak
BUJIHO M3 PUCYHKA, paBHa
.
Afyne =3 -

Takum 06pazom, CIEKTP TAKOTO LIMPOKOTIONOCH)-
ro CHrHaja NpeBbIAeT CHeKTp HHPOPMALHOHHON
curHana 8 B pas, rne B=NM - 6a3a curnana (N -
4HCI0 moaHecymmx; M — gucno mncempocmyuaiiHbx
qucen) [10].

ITpumenenne B cucreme OFDM N noasecymx
U1 TIepeaayy OJHOTO M TOro e cooblIeHns 03HaYaer,
4TO B Hel HCMONB3YIOTCH HMIMPOKOMONOCHBIE CHIHAT
VeenuyeHre KpaTHOCTH YacTOTHOIO Pa3sHECeHHd CHI-
HAJIOB CHHJKAET CMEKTPAIbHYH0 3 ()EeKTHBHOCTD NaHHoi
cucteMbl. OIHAKO MMEIOINHUHCA YaCTOTHBIN pecype

NM
AFync = T
MOXXHO HCNOJB30BaTh ropaszno Gonee 3dexTHsHo,
tdopmupys Ha kaxaoi moaHecymeidt M BpeMeHHbX
no3uuni. Ha 3THX mosuumax mis HezaBMCHMOMN nepe-
na11 M pasHeIX MHQOPMALMOHHBIX CHMBOJIOB Nepe/a-
ercda M OpTOroHaNbHBIX CHIHAIIOB.

3aknovyeHue

Pa3BuTHe MWHMPOKONONOCHOr0 MOGHILHOTO A0CTy-
na TpeGyeT co3aHMA BHICOKONPOM3BOMHTENbHBIX CeTel!
C KOHBepreHumeil yciayr BOKPYT PasiMUHBIX TEXHONO0-

* rHit noctyna.
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[MTokaszano, uto texHonorua LTE/SAE obecneunt
fonee BHICOKMII YPOBEHb TMPOH3BOIUTENLHOCTH CETH M
N03BOJIUT CO3JATh IIAT(GOpPMY U HU3KOH CTOMMOCTH
nepenaqd B pacyere Ha 1 MGaiit Gnarogaps oqHOYpoOB-
HeBOM apXHTEKTYpe CeTH, MOJHOCTHI0 OCHOBaHHOH Ha
IP 1 BoicOKOH 3((PeKTMBHOCTH HCMONBL3OBAHAS 9ACTOT-
HOTO CHEKTpA.

PaccMoTpensl Bonpocsl THOKOro Noaxoza npH mne-
pexone Ha TexHonoruo LTE/SAE: BO3MOXHOCTE 3KC-
miyataumu  ceti  LTE  papamnensHo ¢ ceTsamu
GSM/EDGE, WCDMA/HSPA wunu ApYTMMH CHCTEMA-
MH palIHOAOCTYNa, @ TAKKe HCIONbL3OBAHHE TEXHOJIO-
run I-HSPA B kadecTBe NMpOMEXYTOYHOro miara s
nepexo/a Ha OJJHOYPOBHEBYIO CETEBYIO apXHTEKTYpY.

INpoananu3vpoBaHsl BO3MOXHBEIE TYTH YBeJWue-
HAS JIOCTYNHOTO pajguopecypca — Mepexoi K Crek-
TpanbHO 3 PEeKTHBHBIM TEXHOIOTHAM.

ITokasano, Texnosoras OFDM xapakrepusyercs
HCIIONb30BAHHEM IIOJHECYLIMX, YTO [eNaeT ONTH-
MATBHBIM HCIIOJIB30BAHHE YACTOTHOrO CIEKTpa, NMpH
3TOM JIO0CTHraetcs 6onbuIas nponycKHas cnocoOHOCTS,

Kpome Toro, ucnonsiopanne OFDM noseonser
YMEHBIIMTL MEXCHMBOJIBHYIO HMHTEep(epeHUuo, BO3-
HUKAIOULYIO 33 CHET MHOTOTY4EBOCTH.
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OCOBNMBOCTI BNPOBAAMEHHS TEXHONOTI LTE
HA LUNAXY NIABHULLEHHA EREKTMBHOCTI
BMKOPHUCTAHHSA CNEKTPY
JL.A. Tokap

Obrpynmosana neobxionicme enposadicenna beanpoeionol mexnonozii uiupoxocmyzosozo docmyny LTE, ax mexno-
n02ii Hacmynno2o noxkorinua. Poszananymi nepeeazu, a maxoxc numanna e3aemooil i cymicnoemi LTE 3 mexnonoziamu, ujo
diroms. Ilpoananizoeani mepescesa apximexmypa LTE/SAE, ¢izuunuii pisene LTE 3 suxopucmannam mexnonozii OFDM,
a maxoxe nepcnexmueu enpoeadxcenus LTE 6 konmexcmi nidsuwenns egexmusnocmi uKopucmanna pecypey padioya-
CMOMHO20 Chekmpy.

Kniouosi cnosa: padiomepedrca, padiovacmomuuil pecype, 6e3npogiona mexnonozisa, cHekmpansia eexmugicme,

FEATURES OF INTRODUCTION OF TECHNOLOGY OF LTE
ON WAY OF INCREASE OF EFFICIENCY
OF THE USE OF SPECTRUM

L.A. Tokar

The necessity of introduction of off-wire technology of wupoxononocnozo access of LTE, as technologies of next
generation, is grounded. Advantages, and also questions of co-operation and compatibility of LTE, are considered with
operating technologies. Network architecture of LTE/SAE, physical level of LTE, is analysed with the use of technology
of OFDM, and also prospect of introduction of LTE in the context of increase of efficiency of the use of resource of radio
frequency spectrum.

Keywords: radio network, radio frequency resource, off-wire technolagy, spectral efficiency.
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