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extension Relability Affordability Fry
Commercialization o
“around 2030

4, 6G T FF

o) EEA N2 7% AU M Fr= of l0do®, 2020 567 94
3 2030 A Edo] ddEE 6GE &l ZFEsE AIFE ST ol 7R 6G
o A3 FB /& D Fas gge 59 9E U A7 eAw, B
T8 22 gAEe] @43 R&DE s, 3t AFS 7 o Aok

£3), 6GIAE 71E IMT F35 tedow A7ex oe A7 teons
T-24Gh7} B WAL v otk WA oW el 3GPP EEs AT 2
& =7he] Skl sl 4L st

7}. 3GPP ¥&3} 5%

3GPP(3rd Partnership Project)s= 5G F3 W& 7.1250H o] sH(Frequency
Range: FR D¢} 24.25GH1 o] (FR2)o.2 F&sta, Zt F34+ oA 367
NR(New Radio) t¥-2 A o|sttHRelease 15 715). Release 1694 FR13}
FR2 &2+ thQl 7.125-24.25GH th ol thgh A+-3A(SI: Study Item)E %1333t
Attt FR1% FR2 Aol we}l, 7-24c; e F95+ HIHE 712 Agaes
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3}
=

Release 15 5G @< & 71 Qien, 12.2-12.76k Y vz Had
%2l DISH Network(Zw] A=}, o]s} Dish) At = Release 161 4]
A &5t 3GPP TR 38.8202 A7 3153 T

3GPPE 7 - 24k 9] RF(Radio Frequency) E4 972 &) AA tdS
@ 7.125 - [10-13IGEz (10GH) (Sub-range 1) @ [10-13] - [16-181cK (15GHz)
(Sub-range 2) @ [16-18] - 24.25GH (20GH) (Sub-range 3)Z T+¥3}o] Sub-range
20l Ok FR1 =& FR2 RF 54 Z & #3 AFE Y3} Release 16
A AT A3, 10-136k ©]sH= FR1 RF 2 7AM A8L 16-180k A A&
16627+ A = FR1 RF Q. FAY &8-S, 18M7HA = F&3= 749 FR2 RF &+

A A 8E HAES e Zloz 28e E%ﬂ%ﬁﬁ}.

1] O
=

d—?%

[C19 3-2] 3GPPY] 7-24 (2 thelo] AR 54 WU 7&
_________________ |
FR1-like Sub-range 1 Sub-range 2 :
FR2-like : Sub-range 2 Sub-range 3 frequency
i { _________________ | >
7.125Hz [10-13] GHz [16-18] GHz 24,25 GHz

A AL 7Hto g 3GPPE 7-240k thelS IMTE #8317 93 22 56

TE AUZLE VM5l s AEYoAS & AS Xil/\l =
[32 3-4] 3GPPY 7-24(lz S 5G += Alvtgl H Al xAEH EA
T HRXI) S AJAES ZICY AlLiE| AOIE 7t
ALK EM AlLF2! Mo
AUEle | Fmaew | HAEw) | 20lo2 HEAE R Sy | AHE2 A
HU, &=
100% ALK Z{H 2| K|
crel ; '
;”foort 7-24 | 200~1000 fE,LHELOB 3km/h, 20 h8 g,
otspo = 10 /TRxP nxz|,
nl=1]-
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Uniform/macro:
0|& 2{0]0f, 10 B/TRxP, Ao, Mel-ALy,
Dense Macro Grid, Clustered/micro: I g
urban 7-24 200~1000 Random Drop | 8Weindoor(3 kmh, 200 Egjm 2y,
Micro 20% outdoor At st =4
(30 knryh)
CH 2,
Urban chey aojoy, | 2% SHKE, g% ol
7-24 200~1000 . 80% ALHEKkmh) 500
macro Macro Grid o A 2| K],
108 / TRxP R B
IAB-donor d(;rlieaigk}%?:
100ik@4 (Msacro IAB U 29|, del-du,
IAB 7-24 Oz donor + Micro 20% igk ) 200 Dense urban,
IAB-node 80% ALHBKkmvh) 500 .
100H@30 IAB Node) Urban Micro
" urban micro
' chol o] of
H| 2 Release 1694 3GPP TR 38.8202 A A3 o]&, Z<4& 7)< 314 (Technical
Specification)= ¥HE7] 913 FF3 APo =+ o|ofX A AUt ol B AT
2 Z%3 DisholA 12.2-127k DACIEGF AU, $594 5 562
S5 & Asgste] ARgstE Al FCCol H 3t Abdro] SpaceX, AT&T F¢
H AR ST e] ols|#AZ Qs FCColA A4te] 222 A E3F Ao =1
o2 HQITh 3GPPolA Al IMT Al28lo] S 4HES F34 B 71&74
S JdstE ™ W& A Algo] AAE = Aol HaxH o2 A, 3GPP band
plan 8 BAHE /&4 AL AYS H5T 5 7] ol
g, "= 5
kAl AAF3F 3GPPoll A9 7-24 Gz e A7} Dishe] FEE o] Fo|H 7] wf&
of & %MWE TAZQ w= dgow WA 122-12.7 h B AFS 7)&5)

I o]% FCColA wxd AANS EUE 7-24 (2 e SFS AAstuA gk

1980 o) Z=ub w=& A W59 4d[Direct Broadcast Satellite; DBS)S.Z2 3 g
s &Fetdrlel 2 JF7F 7HE SAAE7E 2o A% g Aulav A
AAS o Hssof st tidelth 2000d == HEAE ¥y dolH AF
18] 2~ (Multi-Channel Video and Data Distribution Service; MVDDS (¢hdaF A
)2t A A (-FNA )-8 F XA =944 (Non Geostationary Satellite Orbit;
NGSO)E co-primary =802 FA $AHAOY, 7]& DBSe REE HA=Z
ST}

MI3Z! KIMICH OIS S 4! =Xl EZ3t [HE 53



o )
SRR
National Radio Research Agency

20161 Eo]A SpaceX7} " " Heo] AAE APTS &3 AFAAN2E
AAgre] wel FCCe 9 Mul2% 7M53t=E 3 AAHL si9g. Fa=
DBS AlFAE 2020 327 7]Zo &, 270 AFYAHDIRECTV, Dish)e] 7+ =7k
2,2000 kg o]l ar, MVDDS AlFAE 871 BAHHZA 2 1177 & 214719
MVDDS o]~ & tig191/N)S ®543kal ¢tk Dishe DBS AaAko] A,
MVDDSO| M= 7} Be glo]d 28 HG3 3|Alo]7] wjEo| 12.2-12.7GH o
o] AAAHQ F= 3|Ae B F QT

2Ao] wrere 2016\ SpaceX7F 25 AHI2E 214 % wf, MVDDS AL AE
2 5G Coalition ©AS T4t 12.2-12.760 o] A4 Fdk xnj~ ALE
517} 84S &ho], o]2 ZAZE SpaceX ] AlgFAulz F+F R thal vkt ¢
A AEStA T kA YE FCCE 8ld F4o] SpaceX AHl2E AAst7] A%
FHg 7o) tdAtk AA-stH SpaceX &S EolFTh

o]% 2021 1¢, FCCE 12.2-12.7GH oA 943G A}t o] 5F A AR
229 FEAEE B3t 56 FH S VtEEEHTE Ags TR
o] 7]& o]&=F2l DBS, MVDDS, NGSO FSSol| a3t 7hH4]

o
Al Al 2o} HEE ol &g S7HE ¢ e WHe =oslus Aot

oI5 =
FAs| gzl ofs) BAAES FCCol AE AZol tis) thael Aol FE
HyEoz wEalr)

[3 3-5] "= 12 GHz Wiy #"d 58 olaf @A A &

AN

TE SCH T

Dish(DBS AFIX},
RS Acess(MVDDS AtSIXhH

e 5G for 12GH Coalition: 126H CHS
O|AM 5G Fhts= =ESHO 0O/=2
56 =7t4dY Srle s 2E o

e Dishet MvVDDS HIHEXEL
Spacex?t 0|0] FCccol FAIME H
A7t Qe d2 Ydne EXt
£ X|&3UCtH ek

F2 oA SpaceX (IGALR

o PIYAYA  OneWeb,  SpaceX,
Intelsat, Kepler Communications
S2 NGSO Fssef X|& e of
SEA NHA 7t Fop 387
g =7ts%tte Y%
. L =0 Ao chy= 5
Spacexs_ J1ed TN 2HS o 3 Rs Accesss 12GHz Tioiol
Mela =m0 wopRol e cesse_J2GHz i A0
e R M MVDDS ABEZO| o 15%%

FCCZt HOiglo] w82 7§85t HO 0| 3AM= .
T SHCHDY et . Ol 2|At= Dell Technologies
- - MEIX Michael Delllt 19| 7t%
Aetg galsts 22 £XF gAR

MSD Capital?| X|&g 21 U,

M
0
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20223 F<o= o A3 SpaceXE “5GE 120H thH S AR3l# = Dishel zHE
H Alg oz s Starlink A AlxElo] WrAT” ¥ FCC 2 oY EolA 3
o] MAAE HUYEE 24L& Ha 9o, Dishet RS Access= 5G for 126H:
Coalitione %3l Starlinke] “Q X ZAH AL vlE Fre=vH IWEF AAFGG)E
el T3 FTHS ~HEHS ASTOoEN I3 ALSZ, AAZ 2 A4
;<4 o] A& S ANFSe =5t ok

o]%, FCC& 2022 9¢ 19¢ Public Notice(
12.7-12.75G; 2 12.75-13.25GH: T Dol A elolAl 5
e T4 AAHA Az s 180¥ 2S5 Wist= TAIE SREIYT o] ¢
Al A9 HA FCC7t “Fd& #8fl o] ~2FAERS ¢ &&%

H” & F e 2AE 2HT "rkA o] oA FlE AY
FAstE Aol a8l MEE FCC &2 22 2 2022 d 9¢9 19¢¥e NTIA
Spectrum Policy Symposiumell A v]|= W=7} 6G A H]

stal, 7-16GHz did & A=tk o] diy HMe o
e 16GH7HA $4F ddos F2 ®o of2e, 12.7-13.256 (A
550MHz #)& A1+ 5G/6G Wi o2 m#3Acty ¢RI =, 12.2-12. 7607}
A A&0 2 ARG oF 1GHze| Fdiy * 3 olgt 6G¢| :MAITH
Ho g FHAAT F o FF 3 Folg F5& davt A

g, FCCe& 20224 10% 69 FCC 10¥ Open Meeting ©o]%, FCC FACT
SHEETE %3l 12.7-13.25GHz t]¥¢] Mobile Broadband T+ t& & o] &S
A AF HEE 98] dAd 1809 Al4F 41H 54 7S 60Y F7F AAskATh
FCC7} 12.7-13.25GH oY & 71 WA 6G =342 HEE AZsdod= &
e 7|E A5V A= o= olgHy YA F2 FEH $FYFY A+=
Ag Yol = 2Ee FHE i vlwA HIAE 23007 FEol7] wjE
o2 HRY o]|Fd&= FCC o&o] Axg 7-166H thH ol thdk FCC $&=X]7}
= dxE Aow Btk oA AWE 122-13.256 S o] 7-166H th ol A
n=o] FAoA 1A o= Holy FFS T ZTh
14.8-15.35Gh -2 WRC-23 oJAI()A] 1.13) AT2 $FATFHT
FHAY AFAF wE 29 dFE BE $FATATE 19 o

%

l>
X

rE
\1 r_&
b—‘ [1.]_1_,

I+~ ﬂJ[O
ot
5
FI'F
>_E

Md

NE

[e)
T
=

o ot
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1) The entire 550 megahertz (12.7-12.75 GHz and 12.75-13.25 GHz) is allocated exclusively
for non-Federal fixed, mobile, and fixed satellite service (earth-to-Space) use, except that the
500 megahertz from 12.75-13.25 GHz contains a Federal allocation specifically limited to the
space (deep space) service for reception only at Goldstone, California. The FCC lists over
2300 licenses in the band.
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A AFNA Hl= FCCe 7|&49F% °olsdF 59
3 AR vt dAolol &S o] = Hl=olA 6G T <
24 7t om, o] AFE H|Fo] 7]E 6G Fu+ HE Yy
A91E 1667 gk Ao = 5 A
7125-8400M1 o & (4000 %) v]=re] CTIA(R]| 5 FA4EAd 87 20229 94 28
& 1kai sl Spectrum Allocation in the United States H.alA oA A 4831 of
Hog Fx3 Y F dttolth BuAdAE & g 5‘1?}3}04 ?Iﬂ_xﬂ
GO 2 o]§ T2 61%Y WS 40%E =°]iL & 5%l A

0%% 58 43 W= AT (re-allocation) H 2 FZ = 7 Xﬂ‘LOP—’ it

I dek 5
ATGFH NA
e}
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[29 3-3] CTIA di 5G &4 oY

Three bands that offer the greatest Curren Allocation Including

- o Allocation Three Candidate Bands
potential for 5G expansion 270 MHz* 1600 MHz**
MHz currently available for MHz would be available for licensed
Our analysis identified three bands within the broader mid-band range that commercial wireless use, commercial wireless use based on
offer the greatest potential for meeting the needs of additional 5G ioishenting Propased caaliocatien, fepiekanting
deployments by wireless operators: the lower 3 GHz, mid 4 GHz, and 7 to L 5%+ \ 30%
8.4 GHz bands. of Lower Mid-Band of Lower Mid-Band
Spectrum Spectrum
These three bands would help operators contribute to international
harmonization efforts of 5G services and equipmerit, as well as more * Of the 450 MHz allocated 10 commercial wireless ** This scenario reflects the \ncmsmn u' an
* use, Z70 MHz are currently available, and an additional 180 MHz plannad to be m:

efficiently deploy and run standalone 5G networks optimized to unlock the additional 188 MHz lindicated in striped green) are available by the and of 2023 De,m,ng s

L ‘assumed to be available by the and of 2023 pending clearing of the second tranche of C-Band.
promised societal, economic and environmental benefits of 5G. the clearing of the secand tranche of C-Band.

Current Lower Mid-Band by U with c Bands
L Allocation

3 @ Commescial Wirsless
E = Commercial Wireless
g 50% = (Pending]
- @ Governmant
& Gther

o

3 a s s 4 @ Unicensed
LOJ Lo;] Band (in GHz) | o |
350 MHz between 400 MHz in the 10 Iz 1 the
3110 3.45 GHz 4.4 10 8.94 GHz range 7.125 to 8.4 GHz range

I'hree bands that offer the greatest potential for 5G expansion

€© 400 MHzin the 7.125 to 8.4 GHz range

Allocation

@ Commercial Wirslass Other
Commarcial Wirslass @ iriiconsed
(Pencing)

@ coverrment

The 7 GHz band represents an opportunity for a well-positioned,

Current Allocation Potential Licensed Wireless Uses
contiguous 400 MHz block of commercial wireless spectrum within X
b e BT BB S OGS DGk B S B B THRAIEr This band is currently licensed exclusively for The higher capacity of the 7 GHz band makes it
various federal applications. These include fixed and ideal for using 5G networks to serve densely

5 staridsrds to suppoct deployimert, FCC Chairoman lessica mobile connectivity, satellite (fixed, mobils, populated areas such as urban centers. The higher

Rosenworcel recently called out spectrum in the 7 to 15 GHz range meteorological, and earth exploration), frequency also means this band can propagate to

for its ability to support faster spesds and wide coverage 58 The FOG , amateur, and dense araas, making it useful for supporting use

also acknowledged that it would be well-positioned to reallocate matitime mobile. cases such as smart cities, and as a suitable

- slternative to wired local networks in indoor
environments, sisch as campuises or office
buildings.

>



Lower Mid-Band Spectrum Distribution Lower Mid-Band Spectrum Distribution

as Currently Allocated with Candidate Bands Re-allocated
Government Government
O o0 2150
c c
L |Unlicensed .g Unlicensed
8 8
asx . E
8 1.910 S 1.910
5% 0.270° 30% 1.600 *°
o 1 2 a4 0 ! 2 3 4
GHz Allocated GHz Allocated

oled, FEI FFL 7.2-10.201k tholtt. & Y-S UWB 7]&o] o] &3l=
th 3¢l 3.1-4.8CH(Low band) 2 7.2-10.2GH(High band) & A9 thed oz FHZ of
ZoA oojeg, E% Y, oF carKey Al2ES FA(ES 10m, 3.1-10.6 CH)
skal k. UWB 71<&-2 500Mz o] Bty F3E AHgstal il 49l e
oAA 500M; NEZoE 7.2-7.7GH, 7.7-10.261 HF o2 ZF IS Y59
HooF 2 Uk Aol HAE o]&d F am FFY HAYFEE AYE
T A F ZAY FAFARE) ZlEelth. UWB 72 2 Yxzd =

< o] &3] wiEel FF ol T4l TlEHe FEo] olxrt H F ol Tl
EokA L Ut

el stAH, 7-24G6H Upper-Mid Bandell 4] v]=ro] A¢=9HE 7IA 11 6G F3+4
Z HAEZ g9 7-166 th2 b =2, 7125-8500Mz, 12.2-13.25GHz, 14.5-15.25GH:
s FAHCE 7E 79 FES 18ty 6GE 9% o a&4d F9
ES

g AL AEY Aoz nalth

o #H T

F9e FUY e B ANAAANG F/A Yo 22 AnAMIA
) A FUY Forol B #IL FTEL Atk 53 B AHIAES 9
3 Wsl g ool A 6425-71250 theje] o] FEA o] &2 9% WRC-23 o
A AT Aspel] oe] FAsa rk

2) o]9 FaAFo = 2022 49 129 AT&T+= FCColl dlAbx @ ~®loA 2d%1e] 6G& AF
sAstg e, A4 Fu¢ o= 59-8.40H, 10.7-15.356H, 92-1006H & o]
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6425-7125M; o) -& WRC-23 24 1.2& IMT 37} #3934 AL 98 Fu4
e & U ol guele] AT Fol AUtk 6425-7025M e A1AG(H7)
o g2, 7025-7125M: 2 A A(E =) o= A7 o

AT tiele] FHs Bu) 2 o) gdFe (1Y PP gow Sy A¢
WERZE 5500 =) BEF22 08 FA8 183000 =)0] & Folrh
B g9 AE sjFdstua [TUs <& DY 2 PHES rdsgoen
WRC-239 41 ITU¢] 1937H 3 Ad=(x7hHel el Aol E}E‘r IMT AA 77}
A3849 Aot & 92 B5G/6G T35 st A H HIHSRLANE
e8STA St el AAHS o187 =olol Aol AsHnAG. Bn
2 FHe 5925-6425M: thele FA@log o] gstal ¢lom, 6425-7125M )<
of taiixe APBSF(Z&F2, gArlol, SAH=ET F)F thygsty IMT ol & 4%
o] il/\} zo]q.

£3), Tzt 5 Yy 1 ATGANA S A 9T A 669 F8 =
of legle AN 66 £ A71Q030)HE o gaE WS A
gl FHeIA 6G %—4¢i B2kEA A5t F2H 3 9ok

2} ol XY EE3} dF

ol X2 APG 3¢ E F3] WRC-23 o)Al 1.20MT F7} Fak A A (3-11 )
HAEVE =953 vk 5G F7F Fa d2S ¥ 3.3-10.5 G S W o}
o 57 tiYgS FERUH gk oA H Y FF AFS =E35H7] A8 =935t

1 At
@ 3300-3400MH o & (A 22 /A 1A Sz 7HA)), @ 3600-3800Mz th & (A 24 )
@ 6425-7025M(A 1A }) @ 7025-7125M: Y (F =) ® 10-10.56H o & (H124] )

A NAE FollA 7-246 o] AFAog Z3E= AL © 10-10.56k T
AA2A Dot g o] Fup Fuf F o] &L 19 349 Zom
ﬂﬂra‘rfﬂ A ofutFo (249} FEFE FATo] 8§ Folth  ude oA
sldstazr Fa gEE 4 WUekES vhdstg e WRC-2304 1TU

[e=]

=
[e=]
=

o

o) 1930 sI9=e] o] Astel wek IMT AF oj3sh A4F Aotk Fm=
oeuete] A9, FIUY BAGAR U4 S)OE AL Folrld] s1E Aux
2 BEes oz g Folu, 2N 56 Fb Fos @E o] o)
A8 3 .
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[CL¥ 3-4] 10-105 Oz th o] Fup Euf 2 o] &

[GHz] 10 104 1045 10.5
dixe | NTEAREES) 1% o5, |04, oS, SHEA
s S MER, ofop=Eol oot of
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) S HER|, ofotof otatof
2782 IMT(H[2X]| &)
— ATEANAAES) IE, OfF, | %%, 015, SHgA, [THgA| ooy
= S ME, ofn==o] obntzof ottt

6Ge} ZHA oz FHHE APTS TIO2E 6G FRFIS AT Aoke] Abgt
o] Ut} 20223% % AWG(APT Wireless Group)oll A& 7.125-246k = 92-3006H:
iede]  olel=rtE AR Z g% AgS Feofstr] gk HA
(Questionnaire)E W11 XA o] 2Egch 3 20229 EeoE
APG(APT Conference Preparatory Group) 3]¢jolAl $-givtetel wlEdo] Al
WRC-27 oA 24 6GE A% Al F3¢ A7 FaAds AdstAdnt old o
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F2 A= 2htd EfY el diWlste 56 AdAtde gRsha,

6G(Beyond 5G) &HIE #std 71& - AA A7 el HaE 7hsta o vl

< 5G 229 FEH FH9 66 = AHS F87] fal A R
al E

il

o
=
2 Society 5.0 At TS &) & - Lzl F3Ite] T3, FF F
VS

12000z o] N3t A 5 AFe FAsT Aok
SEUetE AA Ha gAY A HESAE AT Fas FRE & 56
A= Aulz A G 2 AT Auz AL A - ke Ydatel A - F
e FEAE FoF FR QL FFE FA Foly 66 AHlx =90 F1d
of weh T Fuig o] 8BAS nEF FR Fug oL BFsie] 22
e e, 2984 =4S FA Folth

A 20309 A4 = =
o] At TR JE B FuF gy
T8 =229 gAsc] &3 R&DE
E3], 6GollAE 71 IMT F35+ o
7-2407 B AAS WA T

olo H HoA= A

AEE 93 AAA Fa4¢ F=ZS 98] [TU-R WP5D, CPM-23, APG-23, AWG,
RW & =A13]e] g3 4

o554 ®F3} A 1E<2 Working Party 5D #A|40~42xF =#) 3] 27} thA
3 o)9} A3 oS Wyt slo|lHg = WAoo g AT WRC-23 A= =

Kt
6G FH Fa thY 5 ol sAl BE oAl =27t Al 53], 423714 3]
+ WRC-23& &nlstr] 98l olesAlsd Bt 45 2 s#/d+ 2347t v}
FeEol olF FHACRE 7Estdth. CPM-23 o3 3] ooA= 2022'd 10€
A Zk ITU-R 2kgiube] AlZ8 CPM-23 BuA Z9he HESte] CPM-2381
A(Qhe A ITU A7 934 Z2ade vhdsigeh. WRC-23 Z4]
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22k A9 7179 2450@nd ITU Inter-regional Workshop on WRC-23 Preparation)
< WRC-239] #vIE H8l ITU A <A77 3t 3 e=A 3670 F3 A8 A
ddS Histy EESAT

—

7}. ITU-R WP5D

oA 1.1 4800-4990 Mz T &3 - gl sdF AT R 9 REIZAF
A A15.441B) AEsh= dAlolth. AALF(FF-AT) 5 VIEHTF HIEE 35
Gt 5G F3t & R7E ol otxzelzl, T4, ofd, Fdol 9 =57t
FTAOE 486t 5G FHo S 2H o8 a7 FulEL Aok Ad WRC-19
o 4] 31/\10}94 NATOSH(ZZ~) 7+ v/ o= E3) Ao}, ==, BHaA,
AutE o]l T 1A= 2 IMT =771 guiEo] 5G F3 o] &qfA o] nta s
Ak, olol, 4% 1% FF - AYoIEAT HEE AP Hszas A
Zg AR 5 AHEIZ It @ AaFHe IMT &8 F7ls FHFY &
o] 2 ulolo} dtm x| ﬁoﬂ(Internatlonal Airspace)ol| A/ +8% = El=9] d-3F7]
TS RS 9 IMT &8&=9 &gt 20km, s 19%km A HoA IMT 4%

71(pfd)E -155dB(W/mi/Mz) o]st= A gtsloF ghrt.

Aol F= T2 A FAAFolA &&= U/ FATES FA44
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° 24 gis °
A: 694-960MHz Method A1 Method A2 Method A3 Method A4
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, 2010-2025MHz Method C1 Method C2 Method C3 -
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con ooy | 1 2 | 7IRIF -136+0.210° dB(W/(m2i), 0<6<83
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IMT MH|A EZ {3 HIBSS| pfd 2
CHOF 1 | EH2F - -114 dB(W/(m2-MH)), 0<6<90
CHI - 114 dB(W/(m2-MH)), 0<6<90
CHot 2 | 7|K|= : -136+0.216° dB(W/(m2-M)), 0<0<8.3
694-960MH -121.8+0.080 dB(W/(m2-M)), 8.3<0<90
(Method
A2, A3, Ad) K| A IMT : -150 dB(W/(m2-M)), 0<6<10
cHot 3 -150+O.45(9-11) dB(W/(m2i), 11<6<37
= -145+0.45(¢- 38) dB(W/(m2-MHz)), 38<6<80
125 dB(W/(mZ-Mk)), 81<0<90
HIBS €8 1%
Method | 7|Z MH|A0| ZHig YUO7|X| %a =sE QHX| %2 A
A2/A4: 18-20km 2& 75
Me/igo‘j RR No. 1.66A%| 7HE £} 18km7tx| 28 7ts

[ 3-20] 2 A 1.4(1885-1980Mi, 2010-2025Mk, 2110-2170Mk) & o] Apa}

IMT MH|A E3Z 2[5 HIBSS| pfd 28

CHEE - o111 dB(W/(m2-MH)), 0<6<90
CHOE 1 | Z7|X|=2 ¢ -131+0.216> dB(W/(m2-Mk)), 0<6<8.3
1885-1980Mk, -116.8+0.080 dB(W/(m2itz)), 8.3 < o < 90
2010-2025HHz,
21(13;24;%“”2 XA IMT : -145 dB(W/(m2-Mz), 0 < 6 < 10
2 C3) cHot 2 -145+0.45(0-11) dB(W/(m2Mp), 11 < ¢ < 37
' = -142+0.45(0-38) dB(W/(m2M)), 38 < ¢ < 80
120 dB(W/(m2-WHz), 81 < ¢ < 90
HIBS €8 1k
Method 71 MH[AO ZtEZ2 2oF[X| AN EHZE QFSIA| AS Al
Cc2 18-20km 28 7t
Meégoc’ RR No. 1.66A2| 7HH E8} 18km7HXA| 28 75
[3 3-21] 9JAl 1.4(2500-2690M) & o] AMa}
IMT AH[A B35 2|8t HIBSO| pfd 2
2500-2690MH: CHY - 109 dB(W/(m2-Wz), 0<9<90
(Method | CHQt 1 | 7|X|= : -131+0.216° dB(W/(MmZ-Mk)), 0<9<8.3
D2, D3, D4) -116.8+0.08¢0 dB(W/(m2-z)), 83 < ¢ < 90
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XA IMT @ -145 dB(W/(m2MH), 0 < ¢ < 10
-145+0.45(p-11) dB(W/(m2M), 11 < o < 37
-142+0.45(p-38) dB(W/(m2-Mp), 38 < 6 < 80
-120 dB(W/(m<-MHz)), 81 < ¢ < 90

CHOH 2

HIBS 2& 1k

Method | 7= MHIAO] 2HES LOF(A| F1 Eo= QK *S Al

D2/D4: 18-20km 28 7ts

Method | RR No. 1.66A1 HF Sefl 18km7txl 28 75
3% o]l EAl F F8 WRC YA CPM-23 HaA(xeh) =3 % ITUR AY
AT 9lag Zead AL A, A3How AL ANEE 5 CPM-23 o3t
B35S Fa| WRC #u#ge] AubEel 48< sotsls 5 F WRC 2] A
A= #88 Aol

o A2z A Q71T aE

A2z A7 F9a2E5@nd  ITU  Inter-regional Workshop on  WRC-23
Preparation)& WRC-23¢] FHIE 93 ITU A7 3t 3o =A 3671 Fak<¢
oA AU Ex B EESHE Aolth A= of - H, 1, BT, o=z
7t 5 670 AYG7F BAA D ITU Y= dxE 300999 0] FAsA, St
= APG ol FFA1F (A A7), APG AF 159 (A &4 ATAh
s 15/l F7tstaitt

[19 3-10] 3-70 e =& Fab4 o] & A

30 32 34 36 38 40 42 44 46 4B 50 52 54 56 5B 60 62 64 66 68 70 72 GHz

France ]
Germany ===
Italy .
Saudi Arabia ———
Spain L
Sweden I
UK e
Brazil EBE==
Canada T
us . .
Australia
China ==
Hong Kong |
Japan
8. Korea

Unlicensed
B currently assigned
Planned future assignment

Licensed
B cunently assigned
Planned future assignment
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3870 ohelA AL sl o B o4 BA FHFF YPL WVESL v
A7 e B =0 F AYHA 56
5 ol

_“?‘_
AE q]odo 7\‘]%0]‘@] IMT F7} 34 AL
7 Fidel A 3000 thelZE oldS FREE FAE 3GPPE 3.3~4.201(n77)
2 3.3~3.8GH(n78) 3 q}gﬂ—g— Aoyt A, 3.3~4.261 e HAZF 5G F9k(A
3 - 2AWHE ARSI Yok S 3.3~340 AW AR, FH-e 3.4~3.80M0]
Foqggo g Z2AYOF o83l Ut

&rO

[29 3-11] 31420 e =W F3 o] 8 d3

3.1 34 3.5 3.6 3.7 4.2 Gz

5G Fot= 08 8 (1 stEh

OH
oH
k

o M EFR| LGU+ KT SKT UwWB
L O
3.23 3.735

3.1~3.456 YL vl=re] IMT HE gigo= 3.
N HE vs IMT AE theell tigh #alo] iz
3.3~10.5GHth & #Heolth, A4, FA4A 5 71EY
o]-& =i Xd%‘(v%, g Ao}, OP#FH}) 3R o
A7) 79 A PGS nF{FskAT

FHrf @ (016,
ASMG ATU CEPT CITEL
3300-3400 Mz EPES HFC HHCH OFSt
(M2X |/ LXK | (=det=k | @Efol, HE=
XA 7K) x| X)) FSS H3) =)
3600-3800 Iz ] ] o1 o= x| X|
(MI2X <) © (3.6-3.76H)
6425-7025 Wz | SITLX|X| I . e
(6525-7025 MHz)
7025-7125 I ol x| X
G | 2FNA | o | mINA | o aey | 2R
10-105 Gz | EK[X| ubrh ’ -
(R2X| <) (2 ) ; Ess 2| SO | 2RET
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FF 60k A EFF 56 F7F Fos B2 bl @ Aol nEH T

glof A%l FEW FF vot 2 FF U FE/ Basith 53, 33-34

W tie FU FFYT AA@eld o mET WRC-23 5FE FAFHD
g Q

FE AYH FsAE FHFER =g JtsAdY HEZE F8sih
6425~7025/7125M; & =] Wi-Fi 5 vI9H3] ddoz §¢ 4 2 5 o
¥ JHoE FF 49 FAL et Uk

6G ®F3t 9 R&D7F £Astgo] Wt $H FoFE A - F - 2 g FFH
AHE A T~240 W9 At YAISE A FTE olgpAtateltt. 3GPP+= Rel-1691
A T~246 thEe] RF &4 A5 & (7= Dish AR o, &Fthy A
o] 9 #EF3I A2 ofA m Aot ml=m FCCy 12.2~12.7GH(700Mz35) T & o
s =rtd AFES 3 FolH, 12.7~13.256H*(550M:%) Y-S 1Z o2 6G
Farz (9229 Folth GSAE 7~24k e HS=(essential) F+3+5=
], sub-THz th¥Y-2 X $Hcomplementary) =3+ HLZ A A SFH T

[1¥ 3-12] 6G X F3¢ U9 HE

New spectrum for 6G from within
these ranges *

e = 3.-,‘“?.".‘.:',‘1 ------ )

450 MHz 7 GHz 24 GHz 71 GHz 92 GHz Sub-THz 275 GHz
Technology evolution and reuse

of existing spectrum ranges

oFef A2 7] WRC-27 At oAl 5, 6G ol& Al 7MH Fasz 7~24, 92
~2750 thqol gk AEe] oA stE AASL U

[3E 3-23] 6G FHRF4 WaF WRC-27 A3 #d €3

WRC-27 @i; -
SrolH Y | s
ASMG ATU CEPT CITEL
Buico il B I e | e :
T = AE ) | oH)
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RC-237bA] IMT 7} 3t 22S 913 A5 A8 s - =4 €4
A% W 2R/)H 2o T 24122~ 12.700 5o I AEsF Basih
T8 FH Fugo i ITU AWl sdF o), F8 TJJr—r(/\lXW) o]
s 2 B AA Fa(F8 1 YgF) T ol 8cle] HER oo gt

2. APT olHIA Y &3 O&
7t AWG(CH FA1F) 39 U

A302} oA o}EfH FFA IF(AWG) 3ol 20223 99 S5UYRE 9U7HA] Ei =
WA MHEAH, 2470 APT 3| U=, A7 BAA, 2FdA T 4429 0]
cox=eloz AUlslth. $Elvele FHASATY, TTA, ETRL A A
AR I o}, KETI 5 F 3299 tisEdol 7‘47}%}04 B5G/6G & X Fut4 U
ATFE 23T FaoAd yuet YAS Ndste 5o U8 E5S A

J&__&r}o

9'15
20
o

olef A Y =7le} A= AWGE Al 3} F 31
%3} Fa4-E FF3st Aot 2 302 AWG 3 ool A= 600MHth & o] o]
EA %3 Fa4 o]lgWer HauA sidte] 9y FHAT 7]1EQ APT HIilA

(APT/REP-79)¢] 22 ®jx]<l 617-698M th<l o] 35Mizx 2014 S & =S 3
Zhste] 612-703MHth < o] 40M: X 2 23} F3 Hi x| & EF3 3o

[C19 3-13] 470-698M thel Z3}5=9t nj ]

Centre gap Centre gap
Downlmk Ugllnk Dcwnlmk Upllnk
[TTTITZATIIIT] [TITITEATIIIT]
} } } }—= MHz : } | b MHz
817 6852 663 698 617 652 663 698
7|E o

76 5G 012 &%t X KIMICH 01854 Bt ME 537



3.300/4.86H: oA Fo2 olsFAl F3F a5 A4 HuA TS AQH
stR oY ITU dAar M10363 54 59 A7 A7 27] 3] o)aA F7}
Al 711E Fal oAl =93y E skt

[ 3-14] 3.30k/4.80k Y #H&H =2

TDD TDD

3300 3400 4800 4990

3.3GHZCHS IMT 4 8GHzCHS IMT

216k 2 HWEFe] oleFal =3 Fukgo At BHiA JEs Ajbsto
ITU9] A3 M.10363% FEHA e =L IMT F3b viA] E<H90M: X 2)&
ARt 2Hy olFAdd HE AR F=e] wiE [TUZF darstial Sl=
Tk WA K Option2)0] F7FE 1o 7] Sl ejoll M F7} =2fshr| 2 stk

l"

[2% 3-15] 2.100 te #H =

Option 1
FDD uplink FDD downlink
1920 MHz 2010 MHz 2110 MHz 2200 MHz
Option 2
1920 1980 2110 2170
B1-UL 2010 B1-UL 2200
B6 - UL B6 - UL
2.1GHzCHE IMT uplink 21GHzCH IMT downlink

2) 6/t TS FA™H Sk

%, wEAE, HP = T+

(TG WAS/RLAN)& #lQFakar 5/66k thedo] F-Ad=l o8 dste =AHA T3] 9
=
N

g #E AEAE MNEEAT T SlolE TALE 6/7M e FAAA
= o] §o] FEE= Ao e ¢HE Fd ARt - HEA o] F
AA dAo]l AANEHJY. Fx FQo AFEY 5925-7125M WdS UiFo=
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Wi-Fi6/7 =% @33 AFC(Automated Freuency Coordination)& <3+al 7]|&3
79 ZARE 2AEIA Yok AT T3 T wlE s APT ;7}31 SGHz
WAS/RLANg =33t o] &% 7|& JFoe & 5 Agstd &5 66

s 233 F o8 AY S TFstEE dRbslsto %—i%xlﬂ 7N =]

3) 5G TUY Fu

At A292F AWGO A F=3 5G AHdAI7E FA4lo] Hol 66k ™Y (5925-7125
M)l IMT ©]§ F4bs o=sdte] #A HEA /MY 59 At Ad7E ALsA
o YA FAW QP HidE S I oA FIF =97F A HUT. 9
4 NG vz A& i T tigQl 6 P2 é#xﬂﬂi’iotﬁ 2025»#
o Al 20301 Atole] IMT AW A9} &5 FdE 1T
28 ZAHATFEE BFo R dutslste] MdEo] s
2 E3 FYolE =3 5G AgAE 20239 11¥ 7H4% WRC-239] A
6425-7125Mz th S IMT o] 5 &4 852 FE2W ®F3sl7] 93 =88 A
s TAHLE A FH A8 A B E

g W, 98 WG =7ke A
95k 73 Bit7} olojX 3 9lo] =9 tigo] M} AstEE ifolth

4) 6G TR Fu5

At A292E AWG 3l ojoll A WEEF 56 AHAIE TAHCE Hf 6G& £
g =) B Qg 7.125-24GH, 92-3006H: e =3t o8 A FAHA
AEs T FEvetel MEYS =8 A4 J19e =3 I =7
|o] A& gHol HFEHAer WRC A& th-F+= APGO| ##
= dgEAE ST A4, 1AMV, otk 5 vt FA

owH, 53] AdA 5 AA DA} dFobwriy, AxvlA o

dot WogQ o N
N

o] Ku #i= ESIM o] &8t E 93 2 94 ¢
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5) APT F3l5 A EA| 2=Hl(AFIS)

S8yt AFIS 1§ A= (dAS Ao EA 6G T v Al
Fad AF FoF AL BIska B APT F7h59] F3
g T F8 FuF JRE YdFo] TRV Y% AFS 2F =
HAZ WEY, 9B, FAAE, 55 ARYA} 5L FA
AE A 2F QAo E FA T4 BHIE % e A

I Tf3l712 3kt o2 3870 APT Ay F#:A o AFIS #AA F
o W4 73lslr] 93 AFIS 935S 27] 312 AWG ﬁ/l 7133 AA s

A

bt =
o dot [
g W 2

o
AR

Ao
AFISE

£ o Mt &

&
=
=
=
=
=

4

6) N A

FHuets AWGTZE ol s A/AS Y & «

T AT &Fo] &3y, 5/6G olsFAl ol = A FAdte T
AWGAA o] FEAS Ak Foista ok APT= AlAl 1779 379 2 o]
s d3FeEo] M= o=, 5G/6GSt im]qMH ESIM, WPT & otk 4l
L IS B I

. APG-23 39 ¢

APG23-4 3]9j= 2022 8¢ 15YHE 20U71A Bl = ® w 2 - 2@ a9l
WA o2 gEon Evel ETS ﬂ#ﬂ%@i S 2070 713 56
o] Fristd o 197 sld= 5 F 820(=eel Ut } 3‘33), 71} ITU A}
=, CPG, CITEL & E} A97]79 #AAEE dFd #rstdth. $eves
=7k7134 2475 AEstal fEvet 44 APT A Y&l wkgstaen A
7] APG23-5( “23. 2.20 ~25, ¥4h 3]9j& f-glugel A MH e AS AT
oJA 112 4800-4990 Mz the ¥ - afdolsd T FAHT s 9 REZAF
A A|5.441B)& AESE YAlolth. SEvdts T4 FA/ G4 =83t 4.8
(i FF7]/dur T BRert BAgsofor stal 4 ITU-R A& AAg
o= gAolth. AR F4 A5.441B5 9 71FL IMT &8 27tE FHZ9
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5ol & Wwolof 3 A FY(International Airspace)ol A &&= & El=o &
7] BT BREE 98] IMT 879 312 20kn, 312 19%km A4 IMT A%
A7 (pfd)E -155dB(W/ni/Miz) ©]3t= AFHs)oF sl Zolth old Sgitets 3§

ol EdFo} IMTO] ¢8-S HASLy] s AA™e pfd Ftol AL=oof
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