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General summary

First part : the R&D tendencies of mobile communication system in Europe

I0T is one of the most important requirements for the European Commission’s 5G vision. So, all
Horizon 2020 5G projects will contribute to realize a convergence between mobile communication
and IoT.

Is WiFi a part of European 5G vision ? The answer depends on researchers. 3G LTE or NB-loT will
be included in 5G, because they are 3GPP technologies, but WiFi is developping by IEEE.

Horizon 2020 Fantastic-5G project developps an air-interface for below 6 GHz bands, which allows
networks’ heterogeneous caracterstics (Period : July 2015 — June 2017, Total budget/EU part : 7 986
858 euro/7 986 858 euro, coodinator : Nokia).

The objectives of Horizon 2020 Sasame project are to realize 1) multi-tenancy in small cell networks,
2) virtualization of small cell networks, and 3) the creation of new business models (Period : July
2015 — December 2017, Total budget/EU part : 8 266 933 euro/7 48 843 euro, coodinator : Hellenic
Telecommunication Organization).

Horizon 2020 mmMagic project studies the use of mm-wave (6-100 GHz) for 5G (Period : July
2015 — June 2017, Total budget/EU part : 8 165 085 euro/8 165 084 euro, coodinator : Samsung).

Second part : The tendencies of radio spectrum policy and standardization for 5G in Europe

ITU identified EMB (Enhanced Mobile Broadband), MMC (Massive Machine type
Communications) and URLLC (Ultra-Relialible Low latency Communication) as main IMT-2020
(5G) use cases.

The standardization of 5G in ITU has four phases (2012~2015, 2015~2016, 2017~2018, 2019~
2020). After 2018, IMT-2020 specifications will be released.

WRC-15 of ITU (World Radio Conference in november 2015) decided to study the use of several
radio spectrum above 6 GHz for IMT-2020 up to WRC-19.

Radio spectrum to study for IMT-2020 : 24.25-27.5GHz, 31.8-33.4GHz, 37-40.5GHz,
40.5-425GHz, 425-435GHz, 455-47GHz, 47-47.2GHz, 47.2-50.2GHz, 50.4-52.6GHz,
66-76GHz, 81-86GHz.

WRC-15 also decided to study spectrum sharing in these bands.
ITU is examining the use of satellite communications for IMT-2020.

Many people emphasize the importance of global spectrum hamornization for 5G. But, it is regarded
as difficult (ex. a researcher of Boston Consultion group in IEEE 5G Risbon summit in January
2017).

In 3GPP, Release 13 was frozen in June 2016. Release 14 will be frozen in July 2017.



Release 13 defined 0T mobile communications technologies like NB-1oT, EC-GSM-IoT and
LTE-M for loT market. Mobile communication operators plan to use these technologies, while
rising loT network companies like Sigfox and LoRa’s communication operators have already
developped their networks for LPWA (Low Power Wide Area). The relationship between mobile
communication operators and new loT network companies is not simple. Not only, is there a
competition between them, but they are also collaborating for some use cases. It depends on mobile
commucation operator’s business strategies.

The standardization of 5G architecture in 3GPP has two phases : the Release 15 (second term of
2016 — third term of 2018) and Relese 16 (third term of 2017 —first term of 2020). Release 15 will
define the first part of 5G specifcations necessary for commercialization in 2020, and the Release 16
will define 5G specifications for every use cases and requirements.
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k L—& AF—/L1/L 5G AT D VNF J— b 2 2421 . ZiF7)> NCSRD 1.
RTA 2020 D3A H v (VITAL) 7ad=7 b (fEESEREOEIE bR L) .
EY g (VISION) 7y bk (B3 = U 7 B3R) 123N L T 5, £72.NCSRD
VIRRPNTFHRERE (ESA) 7 Z 7 K¥ k (CloudSat) 7' v 7 MIHdf~%—
¥—L LTSI (2014 4~2015 4F),
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FTAF oA )= g PC (UUR, AT A ET5) 1F, 2013 4RITHENL S A
B— T o TRETHY, Xy NU—IHilfE T Va3 a=r—v a VB oiiiEEz
HEYE LTWD, T4 413, EUBLXOERNZ oY =7 MIEmICSML, 5
XEED, 100 ALLEOFRSC (EFRMES, FmEkRy) 2REL N5,

FIA A AILLTF DI OA ) =2 3 U EEHAE L5,

- Ry NU—UEREE=X) T

- SDN (Software Defined Networking) & NFV (Network Functions Virtualisation)
- IR & (S

- AT THRMOar TV T YN Ry NT—

- TUHVEGE

- EBRIVE (QOE) &H—EREE (QoS) DEE

FoM, FTAF AL, VAT LTI AT T L—ya Y —E A, Xy hTU—
JEREtEFIT, MBI  a Y IT 4 T A I N—=v g  a— a3 VORAE
HITHoTCN5,

FIAF . BEFLADIF), EU 2y b, o~/ K (SHIELD) Ymy=”
N (B NU—HRER B L= %y NU—7 OR[N L BT ¢ DY) . A
% (MENTA) v =7 k (xy NU—Z ORfEET—% 8T 7 4 v 7 OFH%
S, 7y 7 A FLEX) 7uy=Z b (LTE ®FER) (BT D, iz,

FF4 FUNFEU LEEEEU & TS UNLORINE e U 2 7 MIHEBILTED .,
L. BARLOILFEAZHISIN L, BARC RN BB AR T 5 2 b &
BATWND,

EHFLATOST O FZDUT

PR D 5G BV g v & Wil

— N E ST, WIFi [TERIND 5G BV g ANTEFNTWAEEZ TIV, 7225, BRI A4
V2020 DG Y =7 MIEBUWT, WIFI IZDUWVTHIZE L CWAIFZEE T 720,

vV LTy N TR WiFi OFFIZESITED T, LTE ORI OAAE L TV DH 8,
WiFi OFHZ BRI 2 Dl TRy,

RTA V2020 DD G VY= v, at—L > b (COHERENT) Ymnv=%7 T
X, WiFi H 5T, BFZERIR A2 3206 L T\ 5,

% http://orioninnovations.gr
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5G 2B} B A ET—/ 2 D%E

5GIZBWC NV t w7 Iy Ravta—7 4 V7 EFIHLT, Xy NU—7 &K
L, Ry NT—7 Oz VIHBRREN 2 E 0 Y CT5 2 ENEETH S, bz
AE—/LRNIR Y N —7 DTy ITBIT D~ VT T F o —%mRellT 5, AT
0y x 7 FOEGHIR B, v VTF T —DERE AT LA T TA RN TT
¥ DAL TH D,

LT =7 NI LW E DR ZAETLOAI &S G2 B S Eo, DFE D |
TP LADORT—/LE AN, BENEEFES, FAEHEFHEE, OTT (Over-The-Top)
AT e ERT O IPEVRAET IR LT, Xy NT—7 2HHTHZ
EERARRIZT D, £ LT, I 0FEERIL, Y—ERAL LT (asaservice) . 177
A RTFXRT TV r— g L ERRET S 2 B HRE A,

AE—) LB/ E WV AFRT. a7 = A Ml ORI A YA R0/ | LA
W5, varyayes N Tl ME—OY A XD AFT—LEVEITDO VY a— 3 &
B L TCWAR, ZIUTEDOKRE ZDAET—/LB/UIHIGHTE 5,

LSBTy MRS BTk O%E]

NCRSD IL, EHAa7av=s NoHfiia—T 4 x—X—%ED5, 7av=7 MRD
O—F 4 F—Z— L XV T TV aa=r— g UHEENED S, £72. NCRSD 11,
T LOA vy bA FEMRRL, T A Ry RTOIEENZSINL TN D, EDIED,
NCRSD (% VNF (Virtual Network Function) (284> 2 BE%8 2 30 L T\ 5,

FITAF AL, BF LT v Y MO, AL BRERTOFR Y T —7HEEY Y 2
—a v ERHEL Q0D F ATA AT FED T 7 A T U IV B AR T K
U7 RS, SN~ VTF AL — [N STV D, Z LT, A
TATAL, Ry NT—7 o VBT 5 —EADOE R ADMAE AT L TV D,

NCRSD b, 4T A A b, B LT a7 hO VNFIZEEDLAEH 2028 L T 5,

TP LT V= ML, TODVNFORSEEZNEL THY D —EAVNF ThH Y |
LTE V7 R =T AZ v 7 DNVNF ThD, & T4 F IR O ERL, EFLT
Ry =y FOBAWERETH D IP T 7 £ ATEEETEL T D,

IS5 R e fF—TNE + R ETFTA FF—FEL HF—

B LT Vs RRGEHL, EHTD (7T R A XTI 2
(Cloud-Enabled Small Cells : CESCs) | 1%, A THID TIRREINTZHDTH D, ZDAE
— /LWL, B—OWR T, B2 f Loy arta—T 0 V&R PCHLH7) &
—FT, Ry NT—OREADT VB ALARRICT D, 77 8A LTy Varva—7 4
VITERIE, AT~ RCHlEY—E AT a3 X ~FEIR U TRt b, 71 b
T2 H—E U LD L DR AT NETBT D20, AL E—FEICE
D, TIHLT, Xy NI—F 2y ICTF—F v X —%EL ZLINTE S,
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VLT 2 NERRINEESITIRE LS. oM vy Y a B a—T 4 7
EN) I NIRRT E S EE N TR o T, B, B ADT A hF—&
VE—TENR NNy VA B a—T 0 T LT LD TN,

RINClE, —fRiZA Tt 7at o 2FHT 508, B A7 vy =27 F T ARM
o N— RO = T HAN ORI AREME 2T 5, 7 ny =y "SIIED ST ~A /7 unx L
7 b =27 A8 ARM OFEAGZE O, KE T, BRSO AT L% LT 5,

VLTl FOAT—/LBUL, BT O IPAEL 22— R 2L TWAH, 'Y
LDAF—)LELY Y 22— g ATEINOT ORIZ G TE 5, Hff7 28l s A,
T, AE—/LEVORANFIA & REINFIRIE TR,

VLT MIBITH ATV ) — Rid, ANEINC R AT THY
FEHRE N JIR— A B —T A A BIZIE, 3G AFIZ lu-h, LTE M2 S1), #EE~
F—U A MR (2 0E. TR069) . MOCN &R Y o — B &R~ r— v
(RRM) |JI#EIZIND Z L ZA[RRICT 2T — X ET NVOEE &2 5, 3GPP23.251 O
MOCN 7 —%7 7 F¥ 2B ClE, AE—/WE S1 8% (AT Iu-H) 2% %
v MU —ZTRERTIUTR G20, LER- T, iz, 3 3L LTE K/ 24
T o555, HEHUSIE3 S0 SL AT 20 ERNH D, B ATy =/ FORET
L, FHEEDO T 77T MILTE EHFTIERL, 74 bTF—2 ko 2 —Il@Eh b,

AL SN AT— DT a b7 A 7k BESFEGEE R LN B SN TV, &
P LDAT— /N NOERIZHDEERT AT 7 DOEDF, AT/ A L TT AR
TTFX TN, XL TEERIND, FIETHAET— NV BAVDOFELE, TF o hTED
AL VOB E X5 Z & Th D, ZIUMBIEAET— L VOERE T~ 7
F—LEDHDONLEY BT Z LITD7em D,

LTV FIVEET HEREREL TV 2

Y LTV AEETDEHERE ST U AR, BlRE, 2O AL D—EDRILE
iR THIBER Y TICEEE D BEOT-OBENRRZFIH L L 5T 0545 ThD, L A
RENZIE, PHARBEDA R U — R XUk (7T v a7 REMEFIL TR VT 4 —
~VUARRE), BHOLWNTEGFE (ARKESAZRICEAO LT YY) PEREES
FUAE L TRESND,

— AN, B LDORET—/UE, BEhE(EHEEE D 0SS (Operation Support System)
& BSS (Business Support System) EFHAANEHI 2 MBS B 5, VT Z A LRI AE
— LB LUV TRIMIENZ QoS - THAR— &b, 29 LT, o077 r—
varofiftt, T4 TARN) =T DT v TV I DTy DR—AIZ L B R— k(=
v Ra—HDHAT7:8), IR R—FEND Y TIZA LOTN—T18E (24
RTN—TERE) BNEZLND,

BBE(E 2 U AR T B D R B — /L VBRI )Y 3 DO R H @ SiHE S
¥ (BEhMEFEES, (EBENREFES, FHEOP—E AT m (X)) [Zh—E X%
g2, F 0L, AT T AX—DOEREBEEEEZLICED I ST
BT HNENI LD TH D,
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B LDODETIRRAET IV

EHFLTB Vs FCOL TV MREBT O LWE YR RAETNDT 72— TE
#LTCWD, 7| AB—/LR/UEEMSES & LT, BrLWEEE D EE NS ATREMED
b5, Bz, /T =A DY 57 R — (Cloudberry) #Hi3d Iz H—E 2L LT
DAE—/LE/L (Small-cells-as-a-Service) | F24BLE L TV 5D, DUWT, §TD LAN
Z AT HREFORRE (5] 2 1%, HOFAFEFUR) B AT— e VHEFSHEE IR0 5 5,
INHOHFEEFIIAT—/VEUEEITE L, KEBEIBEFESICR Yy NV—2 28T 2
EWTE D, Bz, FTAX—=RLIE Ry NT—IBZDHIE7e5, 295 LT, &
L7Vl NI, ATV UGER S & BERR G EEE O OIS 21525 Btk
RS HZ LA REET,

LTE D AE—/LEUHEE WiFi 1 355iA L 9 5, — T, AL B/MIFERADBRE D
MO T, WIF IZIFE RN S A, TTRIZE > TR CH D, 7203, AE—L

BT —EAKHESE SLA) 2052 ENTE, BEV—EREGETDHZEMNT
XHLVWOREND D, AT BUCKLEEILL Y EELEEIFHINGTEA S,
L7z o T, s, AE—/LLE Wi 36T 270, B bi@Eh— e 22189
HDThHh->T, WHEIIHZELEV, HHERETHIHERHS WIFi [T L7 ey

7 ORI,

B LDT 7 7 REHT & BRI

TP LD AET—/LE/ZIL, FDD-LTE HifIH S5,

AE—/ L VORI JER ST, LTEBand7 (7 v 7’V »7 1 2500MHz - 2570MHz, %'
V27 12620 MHz - 2690MHz) TV | 6GHz LA LS R ARIIFIH Lgu,

A AT FERESEICEI L € ~ 27 mRncd-5< MOCN (Multi-Operator Core Network)
77 —F R DO T, AT/ ViR SRR R E A D B R g
EXOFWET Y 52 81270 D, Lo T, AE—/L R/ VEERITH LR
FHIMELZ 22 B2 S, A —/L ) Ul LB EhdE 3268 AW ) LEDlS
L7 B0,

BENBEFEE D AT/ WEEMIN S A2 ar T 2 2 L b raED s L
B, MOBENBEHEES L AT UlE AT 5 Z ENRHRL 2D DT, LV
Livzguy,

LD 0T & DOEEHR

LT FCE BUE 10T U IR S0 CnRngs, B ADT A M7
— 2= F 0T 7= hU A ITHRINT D ENRTEDLIEA D,

BV LOT—XT 7 F¥id, HlziE, LoRa o7 74 v 7 A7 ED 10T Y 2—
a ATHIHETE 5,
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LT 2l FOERE~DES

LT BT MIFHGIZIT OB 7T R b R EER~ R E SHBRL
TWD,

B LDEEE LT DI LR

3GPP, ETSI, 7 +—7 2. (NGMN, AE—/LE/LTH+—TF L, T a— KR
74— 1), IEEESDN, HSA }:4:. OCCl, DMTF

Rz, 3GPP & ZE—/LE/LT +—F AN EETH S,
W A OFEE L)
F=&1J 7 (DPACC, ARM /> K7y = R k)
7 AL & SRR
5GPPP O LAEHE AR 7 N —T ~ DB
T UAERE L SCELFREE~DF G- (ETSI DIEEHR)
F—=T VAL T Iy N (TAVADF—AT 1, 2016 -3 A)
Interop (U, 2016 46 H)
7 A SCESRIRE~D 7 1 Y = 7 h D% (DPACC)
T 7N =2 D T b DA—T L A H > 7 GAP 3T
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FE3IE mmMagic 7Oz ; (3 UBEDBEES X TLANDFFDHZHRE)

mmMagic 7’1 =7 kM, 5G A2 6-100Ghz #OFHAMIE L TRV, HHED1 7T %
N7 7 F xR BRINOIBEEESR LTS, FHllgER & TN L Ry
VT AL TEBINTND, TRV xY NOREROa—T ¢ 33— & — | THEELRZET LA

v i Rr =T —E ) 7 o Th D, RTA V2020 DG Y=y T, RO
LVIEEIROME a7 N Th D 4

mmMagic 7AY =7 FOERFE

PR mmMagic
IEXAFR R ABET O I ) R ER RS
HFFTHIR 201547 H-2017 -6 H (24 7~°H)

FHE (EU L4

816 J7 5085 =—1rz (816 Jj 5084 ——11)

Tuvxy ha—5 4 Fx—H—

P LA ()

SR

TV IV (RY=—T L) TIVERFE (T4 TV R),
CEA (L), TIAHTI - N—k ks (T4 TR )
X7 EAD. 7T U LR—T 7T O, 77—
= (). A7/ (), IMDEA Ry hU—Z7 & (X
L) IHRT (R=F R, /XT (T4 TR,
Loy (L), TVvT7H=h (A V), TV ALK
), 77an (R—T ), Fyav—ALRKR
¥ (Ax—F) F—YA T/ nI—=X (Frv—

) B— R 2Ty (), RLRF U TRRF ()

e 5GO—¥IEYay

* MMMAGIC 72 = 7 MIOWTIE, A X —%y b &R LIS L & bic, 56 BiEDA = h &L,
F7v oy MIOWTOREEBNNT, E LEHRE Ty,
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KEDUARDE % PTAEC T Do

Z A BEEE Y — A (EMB: #{b.Sh/=F (/L7 a— KX K, URLLC:
BEEEORVMREIERE, MMC: KE~ I —r %A 7B(E) LZbkimR (N
Kt b, HEEH, Fr—r, Ry hpd)

B 2Bk mAET —2(E, X0 BEMCIEES, &y MEEE LR

o  B6GHzZ HLLTFIZT TICEL BRI ENTWAD T, 5G 12T VIEOF AV ETH S,
S UM (6-100GHz) 13 ENEE T — B AT D TR kiR 2 5% 5,

e WRC-15 T 5G A\ T OFIHDIFENIE ST B (24.25-27.5GHz, 31.8-33.4GHz,
37-405GHz, 40.5-425GHz. 425-435GHz, 455-47GHz, 47-47.2GHz. 47.2-50.2GHz.
50.4-52.6GHz. 66-76GHz. 81-86GHz) |X. mMmMAGIC a7 FR I N\—F AHART
H D,

e mMMMAGIC OFER5E ey
A=A FEERREEEE, R
Fx o NEHNEET Y T
T 7Y ARy NU—JHEE, 7T—XT 7 F v, *v hIT—IHAE
U AN NERA S —T = A ADFRE
~YNTFET— REVNAVTFT T FRAGET —FT 7 F v L A% —LA
o HUEETOWNERE ()
TR — A L HEHEREEIE (KPI) OFFE
- AU TwUR AT 47 BEEEEE 4000 =—Y/K ot
- JIURY—BER: NT T4 v EE 750Gbps/k m
- OlRENTZZ T RE NREEOR TS | B 150000 -—H/k ni
- AN—FET 4R NT T 4 v 7 EE 15000Ghps/k ot
- By ARy
- YZ Tt 50Mbps UL EDOT— 2 iE(E
- BEIEE AT OR Y NAKR Y b BEREE 500km/1 R
- bEFAduRy har ha—b: REBE 1ms/ {E5EM 99.9%

JEREASSHT : 6-30GHZ, 30-50GHZ, 70-100GHzZ &5 3 SOl A AfFFE L FFZ 28GHz,
38GHz, 73GHz Zf{FE T % 3 >k L THIE L7, TR HOHHlIc W T, 7
RYx7 N IS—HH, FRE TEY T 4 IROBMES L9 m BT
Lo,
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BIE. KR A2 ATt A Y — L 3D T=A—1 3 o —L) R LT\ 5 S,

& HBIR—ZADF % R 2 L—3 3 o DOFENE  6-100GHz 50D 8 Ak
(6GHz. 10GHz. 14GHz, 17GHz. 28GHz. 41GHz. 60GHz. 82GHz)

e  MMMAGIC 7a ¥ =2 MI MO EZ T 50Mbps A EOT —HiBE 4 FREICT 5 2 &
ZHEBACLTERY, 207DIZiE, X VIELLT & UL EORHRA AR L2 rudze
B2, FRHT, BRI LD AR Y M —%iliz 52 L. I VIELLF &L EoH
ORI ZEEESED 2 & SR — A —R T —F T 7 F X RS TE D L 9T
5 EDFETH D,

o ML I VEAFIHT AR 7 AN, 5G 7/ B AMO T/ EHFHD—oL LT
EZHNTEY, mmMMAGIC 7eY =7 TSN TWb ot k& 5L, 3GPP
2 KA HEFHEA oS L LRI S CQd, mmMAGIC 1%, Z#uE T2 3GPP (2 15
DEEE, ITURIZ2 SOEEGCERRH LT,

o EIFFEER:mmMAGIC (X, UHD Bhli A kU —=3 7 (AR, £ (VA —Lhka—
Ar—A L LT, FHEFEREIT> T 5, 100Mbps & HAR—2 & LT, BT 20Gbps
DAGIEHEFE 2 FHL LT D, 1000 ADOZ2—H %P R— N9 572012, 100 5 A— Rz
40 DAFE—/LELARLE LT,

o HHkOTETxZ N mmMAGIC 7Y ME2017HET IR TT AR, F0be.
MMMAGIC-Il 7’'u ¥ =7 NaEETHTETHD, ZO7ay=7 ML, 18/3%—h)F—
LAz 24ERT T o TR 24TV BRIC3GPP D ) ) — R 15 LU 2 Z—4 sy MZT 5,
Fl7wmy=r NI, R, X=T 4 IO T7 7V r—a, Flzid, BEhEis (Fe—
CORIfEET) . At e, waga s te—L (v Fa—F e TF AT b
~NWFT 7 7y b (MU-MIMO) 7). MR 7 & ADFMEAEFTRRICT 5 I UK
HE VAT LOWFRZEREEL,

S ALY — LD ETFANRE ST D,
https://Amwww.youtube.com/watch?v=xX_ Wt9oUJSE
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28 EMICEHITEHE S HABEEERTE 0T DIRE(L & AIREE
LBEROEIA

ARG LECiX, RINCIST 28085 T A 7 AOMFEBRFBIAIC OV T, FHIHR 7 A
V22020 D56 FuY s N LTZ, & 2 AT, BENEE Y AT AOWZERREOM T, 56
& 10T [T OFEHE( L & FEEERY D DIV TN D, 52 5T, 5 1 B CEBSEAEEES
(Z351F 5 5G [T OJEEEEMBER DA, 55 2 #C 3GPP (23517 5 5G & 10T OREFEHE(LEhnIC
DUTRLT S 7 A U AIARUM AR IR VRIR T o 2 IEEE 123517 5 5G FEHE(KBhInI DU T
I, A ESR 3 IS, R 56 A =27 F 7O F T, HAEHITREL T\ 5 56 I v
R AAHEL LT BRICA R L7 AR — R4, BRIN TR S 7=fthod 5G 38 LN 10T Bl < |
DOIRELLAR— b &l 2,
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F1E FEEFESEEESICHITS5G R DRI EHEF45A

TR 72 B EGERY 2 e 4 A EESEAGREES (TU) 1X. IMT-2020 [0 ) O E 1 %
et L CuA, IMT-2020 (3528 5G ZF5 37725, ITU TIE5G & WY ZFREFIH L TR0y,
e ITUIE20154E9 AT IMT-2020 IZOWC ITU DE Y g L2 RKELTWAD S

e ITUIZEMB (b=~ m— K3 K)  MMC (K&~ v —> %A 71#{5) . URLLC
(BEEFTREMEEIEEE) D3 9% 56 Da—Ar—A L L TED TS,

e IMT-2020 DFEH#E(LIE, 2012 4E) 5 2020 - C. 4 B (2012~2015 4F, 2015~2016 4F,
2017~2018 4. 2019~2020 4F) TEiIN 5,

o 2018 AFELAREIT, 5G HhAS BAANTIERE LS 1T <,

ITU %, 2015 4F 11 I RERamEa (WRC-2015) B L 7, Bix Zssnsiat s
723, ZDOVE P IMT-2020 [ OJFFEGER Tdh 72, WRC-15 Tk, WRC-19 T 5G [ii}
DJEFEEATZRFET D Z ENRESILTIY . WRC-19 F TlomfEdr 6GHz DL k) oFIH
DFESIND ZEIRE>TWD (Bl 238),

o IMT-2020 [l OE Y 4 THRET S5 & BT © 24.25-27.5GHz,  31.8-33.4GHz,
37-405GHz, 40.5-425GHz. 425-435GHz, 455-47GHz, 47-47.2GHz. 47.2-50.2GHz,
50.4-52.6GHz. 66-76GHz. 81-86GHz

o %< DAMNBG AT DOJERECERY 2 HRHNTIF S5 = & OFEIEMZ TR L TWODHD,
HHIRE COFFNIEE LW WO BER B H D (2017451 A IEEESG U AR U2 » M
BIFARA N aV s o 77 N—TMEEDER),

ZDOfth, WRC-15 TlX, LATFDOSENRE L TWD,

6GHz &L T 1B LT, 1.427-1518GHz %%, 3.4-3.6GHz #2037~ | CEEhRE Y — B A1
FIHT5Z &,

24-86GHz FDJEEUZ SN, HH =V ) EHEECOWTHRET 52 &,

F7-. ITU L, IMT-2020 IZFEESBE 2T 5 2 E 2 Mat L QW 5, FEWEIL. WE7s

B RO RIS X A1E1E, IMT-2020 [ ) OE S 7 v — W55t BEfEORE (S0
5= T [T Oy 7 R—/WZHIFTX, 5G D7 o— LR 2l Tx 5,

® http://www.itu.int/rec/R-REC-M.2083-0-201509-1/en
7 hitp:/Awwitu.int/en/I TU-R/conferencesiwrc/2015/Pages/default.aspx
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F2E 3GPP [CH11BFES HABEIERNE \oT DIFELIZ(F S8

EFRAZEE EA T 5 3GPP 13, 5 3 HABEGEEIN (3G). 5 4 AR ENHEEI T
(4G:LTE) OIEHE(L2 SN L CE 7223, BUEL, AGEHED N— 3 VT v 7 L5 5 it E)

HEEDN BG) DML Z FEhi, E7¥Hi L T\ D,

loT B S HAN O LM Tz U U — & 13 13 2016 4F 6 AIZEE L. BifEED ST
WDIEHETREN L) U — R 14 TH V| 2017 477 AICHFE TE CTH D, 5G DA K%
hd, VU —R15 LV V=216 ICBWTEMSND TETHD, 3GPP DEC T —F7 7 F v
LD — R o AT TBfED 0 | BB I Y U —2 15 (2016 455 2 PUH-15-2018 4545
3IUHH) TITiL, 56 kI bR a B DA e L. B BRI U —=2 16 (2017
FE5F 3 PUMEI-2020 4655 1 U] TTThiL, TN TO2—Ar—R L BRGNS 5 FET
B5, LLTIZ, B oo Tnd Y U —2 13735 Y U —R 15 £ TOREIZ DUV TRD
ED

U U—2 13 TiE, loT HiHaiid 5 72Hi2, LTE-MEMTC), NB-loT, EC-GSM-loT % &
#Ul, Zhboodind, BEnEEFES (Frx V7)) BEHOA T T AT 7 Fx 25
LT, loT #zEid %5 Z &z rlREIC L, A 1&. LoRa 7 7 A 7 > ZAHMFHE(L L T % LoRa £
iEFIHT% LoRa fFH3EECY 7 7 4 v 7 A (Sigfox) 72 £ 10T Ml sE3es LA+ 5]
REME S 2, 720MiTC, Blhm(E 9341, Hid 3 o0 3GPP Hiffi & fised 5 7-8IZ, LoRa
WFEELL T T v 7 A LD LTRY . W& OBG LR IHMAR b0 TR, 88
ENEfEFHER O 10T #HIECE VR ZET MUEFT D (ZORIZOWTIR, AREES 25
FA BT LT ANA D73t 1 ThfE S U7 LPWA A XU FORIZEL AR — R 2252
L QW2 &E 20,

SE - | PWA Biflfo st

EC-GSM-loT LTEM LPWA
NB-loT 77w A | LoRa
WEHEEE | 35km £ T 100km £ T 3Bkm T 12km £ T 10km £ T
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Mhz NN > K (Inband or | 920MHz 920MHz

Guard-band)

3GPP THE#E(L | 3GPP THEUE(L, | 3GPP THEHEAL LoRa 77 A7

FRET (VY — 3T (DU — 3T (U Y — | ETSI (LI | % (R

FEUE 2 13) 2 13) 2 13) 1) #&T)

e KIfE 62 kbps (DL) / 26

R 70 Kbps 1 Mbps Kbps (UL) 100 Kbps 10 Kbps
FTF a— 4 F/v (2015)

JVF 7|45 Kv (2016) |5 K/ (2016) |4 R/ (2016) |4 KoV (2015) | /264 K L

DAk 297 RV (2020) | /3.3 R/ (2020) | /2-3 K7V (2020) | /2.64 K7V (2020) (2020)
e S F7
Yo BRRD /) T ERIOF T, EC-GSM-IoT & LTE-M 13 LPWA HffIZ ST R0 as,
FBahim(EEE OFEENATH D GSMA DR T A h~3—r S—TIIMmHATIEL LPWA (81 F OBl &
LTEZLBNRTNSS,

U J—2 14 TiE, 30 L EDEIFES TV S, fl21E, LTE-M, NB-loT, EC-GSM-loT
Bitiosgft . LTE Z4E L= VX 77U r— 2y (V2Xid, HEEMOX A L7 haa
=r—varyEHEELRy NI OHDOFy NV —r Al a=r—varEEt, V2X =
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