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# 1 HEHTIER
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20244 H 22 H NI ZEHES E e RS- BRI
09:15~13:35 (T EEMZE CI761)

S 2024 565 10 JE AR E B &3 (10th ASTA-

2024 4 A 23 £ 24 H | PACIFIC Spectrum Management Conference) i K fe

9:00-18:00

TRSBERM © TR 4 R B2

20244 H25H

FENRIRFTH]  RDIEE-IE ZEBIERS R E S

14:40~21:15 (&I EERTZE CI762)
xR 2 FRSHEER
20244 H 23 H
LS FE
09:00 - 09:40 | Session 1: Opening Ceremony and Keynote Addresses
09:40 - 11:10 Session 21: WRC-23 - Debrief, outcomes and next steps towards WRC-
27
11:00 - 11:35 | Refreshment Break
11:35 - 12:05 | Session 2i1: Looking ahead to WRC-27 - the view from ITU
1905 - 13:10 Session 3: What next for the 6GHz band: To what extent do we have a
' ' platform for a future coordinated approach?
13:10 - 14:10 | Lunch
1410 - 15:30 Session 4: The emerging mid-band ecosystem below 6GHz - unlocking
' ' the potential of these key frequencies
15:55 - 16:15 Thinking Point: Wireless Backhaul as future proof enabler of 5G and 5G-
' ' Advanced deployment
16:15 - 1725 Session 5: Unleashing the full potential of 5G in the APAC region:
’ ’ overcoming challenges and seizing the opportunities
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20044 A 24 H

=3 FE
09:00 - 10:00 Session 6: Country Case Study Session - a showcase of future spectrum
roadmaps and award plans
10:00 - 10:50 Se-ss:ion 7 Sp.ectrum Awards Masterclass — Best practice in spectrum
pricing, licensing, and renewals
10:50 - 11:20 | Refreshment Break
1120 - 1295 Session 8: Exploring new ways for universal connectivity: strategies,
' ' technologies and coordination to bridge the digital gap
1295~ 13:15 Session 9: Bridging the sky and earth: new technologies and regulatory
' ' reform for hybrid networks and global coverage
13:15 - 14:10 | Lunch
1410 - 15:00 Session 10: Managing Co-existence of different GSO and NGSO systems
' ' - technical and regulatory challenges and solutions
15:00 — 16:10 Session. '11: Innovative spectrum sharing strategies in the future
connectivity ecosystem
16:10 - 16:15 | Closing Remarks
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—~ BRZZ— 1 WRC-23 2B R KB WRC-27
REREEPRET 2023 FH 5 fma g @ K& (World Radiocommunication
Conference 2023, WRC-23) ZiHsERE » DISGE R 2027 A FRMaR e macs
(World Radiocommunication Conference 2027, WRC-27) @Y - B EEH & &
(International Telecommunication Union, ITU) 52023 11 H20 HE 12 A 15 H
PHFEAREERENERIBE 2 WRC-23 K - 2kE 163 {#RR &I 3,900 %44
RS BRI L » s K& M 2 RS A F R R A IERE
WML e R R SRR AR ) B R T s 7T e VSRR B 45 i e T B AR
FARNEY MK DREEE - Wi-F - ERBIHAR AR EE R
HREK -
WRC-23 1&— 81T WRC-27 IV —ZCREH & H - ARG H BT amE A
AR e A (55 3 1 ) FIRRPE T 2251 5 < S » DUSCE et i = ARE S5 f -

(—) EAMEEE LR (APT) B WRC-23 Z&A
oo KIS BE S EE (Asia-Pacific Telecommunity, APT ) £ WRC-23 17 E#54H
( APT Conference Preparatory Group for WRC-23, APG-23 ) » & & i, #8 0o K& & IR

BEVEEEUINE o H 2020 FEAEHRE 6 K APT EffaH e (B3 2 WERgHA 4
TOREGH) | HIPEEAREREEH (APG23-6) 37 921 A28l 38 [HEF A
A 32 [HE & -2 G S - 40 (Eff @S & > LUk 424 ADMEA S 3 HiE 28 -
APT A] WRC-23 $8%2 320 {7 F:[EFEZE ( APT Common Proposals, ACPs ) e

@E APT Z & B EEEEMTEKR - & FEES T IR WRC-23 |y
AR o BEREARER - APT B WRC-23 Z R4S R TR  WRC-23 Z 8%k
LA AR 2025 4 1 H 1 H AR By fiesr B HI( Radio Regulation,
RR) Hit 2024 - 8 HE 9 H¥Am -

APT R 2024 53 A 4 HZE 3 A 8 NI ETER (Pattaya) HBAZE 32 KEd

" 202049 H 24 H-20204E 9 H 25 H : APG23-1 (4% Fd&rs5); 2021 £ 4 H 19 H-2021 44 H 23
H @ APG23-2 (4% F&rs%) 5 2021 £ 11 A 8 H- 2021 4F 11 F 13 H  APG23-3 (4 F&rs%) 5 2022
F8 H 15 H-2022 4 8 A 20 H : APG23-4 (FEI=4/43 gk ) 2023 42 A 20 H-2023 42 A
25 H © APG23-5 (8RB 1L/48 st ) s 2023 FE 8 H 14 H-2023 £ 8 H 19 H : APG23-6 CGEINA
=V w NECE = )
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KHE R (S AH AR LR/ NHE 3% (The 32nd Meeting of the APT Wireless Group, AWG-
32) > FEERET WRC-23 gty TERE - $H# WRC-23 STimBIEITEIE RS
(International Mobile Telecommunications, IMT ) &% ( Agendaitems, AI) &2 1.1 -

12~138114:

® SERH 1.1 - B E A REERHUENE - 1F 4800-4990 MHz #HER N (Rt 1 B P4 22 55 A
TKIBGEIEHIMTZE foK EATENIRE R - 2 & B T A H =T [
0 WARHE WRC-19 (E3TRRES 223 98 kel d5ei s 5.441B SN HVIIR R E%
FEAEAE (power flux density, pfd ) °

® S 1.2 1 B ERF 3300-3400 MHz (1~ 2 & ) ~ 3600-3800 MHz (2 [& ) ~ 6425-
7025 MHz (1 1& ) ~ 7025-7125 MHz (#1& ) 1 10.0-10.5 GHz (2 & ) #HEEH
IMT - BEfE A ge S TEI AR SN Z 3B -

® L 1.3 1 55 1 1& 3600-3800 MHz #HERZATTENH R (22 HARRIN) /FRE
TR -

® LW 1.4 1 4% 2.7GHz DU NP E R » il A & 22 i P 2 R BT
A E - R TEI R G sk -

WRC-23 5 1.1 ~ 1.2~ 1.3 ZRERFUTFE -

R 3:WRC-23 38 1.1~ 1.2 L3 2R

L TR e =

+ WRC-18
> HUERR 5.4418 ; 39(H R X 4800-4990 MHzEIMT - EPFDIIZIH .21 G lEWE 2 85
R1(E11E) 7 PFOMIR MR K R PRIfEet - M HESMY ESFEES0A BAIMTRBERE
1.1 4800 - 4990 R2(W2[E) *+ WRC-23
> PFORAGAARIL | ER223RARPHN RARTRZARENT IR
» ERR 5.441BH§ I T 12ER1 E IR2ME 2 M %

R1 RICI6EEFHIMTEE (: ERTFHES)
3300 - 3400 R2 SEHRTHFSE (Mobile Service) + BER2MN I HIMT B ]» EAFEmaRENAE T
R3(¥IW) M1ERFEIMTER (% 048)
3600 - 3700 R2 5 ER2 M HIMTEE <5
4, 37003800 R2 Rzmmnmsﬁmxmlmqm} IMTRAFSSIETT 1M
o435 138 R1 BRI ERIMTES
R2 R BHP2ERTRIMTES (B - BEH)
6425 - 7025 R3 RMEHPIMBMFRIMTES (FEW - W - M%)
7025 - 7125 R3 5 MR3M WE AHIMT Il
10 - 10.5 GHz R2 R21h B EL o 1 270 SR M T 6
1.3 3600 - 3800 R1 BERE  BTRERHEEOOHERMSEREASN RS TERS

60T ME3.6-3.8 GHzFRIMT ; HEMAMRI 6-3.7 GHzRFIMT

LRIAE @ APT, AWG-32/INF-02(Rev.1)

> APT (2024), The 32nd Meeting of the APT Wireless Group, MAIN WRC-23 RESULTS,
https://www.apt.int/sites/default/files/2024/03/ AWG-32-INF-02Rev.1 Main. WRC-23 Results.pdf
6



FIEE 1.4 0 WRC-23 R8BI 694-960 MHz ~ 1710-1980 MHz ~ 2010-2025

MHz ~ 2110-2170 MHz ~ 2500-2690 MHz ZHEEX{E HIBS HH » W IRHI FERITES
EFY 18 £ 25km °

High-altitude platform stations as IMT
base stations (HIBS)

B 1: WRC-23 B/ 14 25k
BRI © AWG-32/INF-02(Rev.1)

ST WRC-23 5Tamfl 2k

BEFREJGREAZEN TR -
T 4:WRC23 Zs#fE 1.15~ 1.16 ~ 1.19 ~ TA E1 7B Z713%

e FTEAESEE 115116~ 119 TABLTB » 5

B WRC-23 15 5 |
GSO ESIM {1 13 GHz | L FRAIALAA L&Y ESIM | i e B M A A Y JE 2
115 | #5E% EH GSO HREAE 1275 | A HZMRVE KR

13.25GHz(_ 1T ##ES) NHE(FE

1.16

NGSO ESIM f#EF Ka
PHEL

EFE 17.7-18.6 GHz ~ 18.8-
19.3 GHz~19.7-20.2 GHz( 1T
HERE)FI 27.5-29.1 GHz ~ 29.5-
30 GHz(_EAT##ERS)HY FSS H
i fTZE /RVEZE A NGSO
ESIM ° [FIFF PR [E E ~ 1780 ~

1.19

FrEMREE R
% 2 & 17.3-17.7 GHz | ZZAEC4SE 2 &F 17.3- | HHadfEeEds 1 @HDHY

P B (it 1 2 [ 7 Fl 7
(FSS)

17.7 GHz(Z2 $3)HT FSS > A
2 GSO #1JE GSO 48t - iz
PrReEIRA IR - BIFE BSS 68
SRS

FSS 73Hc

TA

FSS ~ BSS ~ MSS
NGSO K ZE Bhy & i

x =2 fE  (Orbit
tolerances)

JE & NGSO FSS ~ BSS #1
MSS #hERH R EZE > B
N A EE - AT
&~ WP E A

AR ERARS &
A

B

RE4E NGSO NH &

FET AR E R ] P [ e 22 A

TE R AT E A (MU —
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Eis WRC-23 1% %

EEE 35 gohET FEfE—K
A EREEHR
HE - BIEEMZIE
e (post-milestone
procedure))

ERIEE © AWG-32/INF-02(Rev.1)
ITU K7~ 2027 AR SRR s MR R g (WRC-27) » BE AR REZ 2 P&
AT
® i 1.7 ¢ FEMIN IMT-2030 ke LA&HY IMT 7% 4400-4800 MHz / 7125-8400
MHz / 14.8-15.35 GHz {# ] -
® 5 1.13:694-2700 MHz #HE: Rt 217857 EC ( Mobile Satellite Service, MSS )
PeaT RZE B B IMT et 2 [ B s -
® & 1.12 1 B 13.75-14 GHz HYFEZ R - DLAREFEE R S/ NR4RAY FSS i
HEE > SR AL -

% g Agenda item 10 — agenda for WRC-27 D %

FIXED-SATELLITE AND BROADCASTING-SATELUITE MOBILE-SATELLITE
Asronautical/maritime sarth stations in motion Space-to-space links
T A1250.2 GMr / SUA514 G 1518-1 5848 MMz / 1 545-1 559 MHa
13,75:14 GHa ~ FSS sarth stations with smaller antennas 1 610-1 6455 MH1 / 1 546.5-1 660 MH»
51.4-52.4 GHe - Gateway earth stations for NGSO FSS 1 670-3 675 MH1 /2 453.5-2 500 MHz
17.3-17.7/8 Gz - FSS/BSS allocatians in 17 GMz in Region 3 MSS - loT "

Unauthorized operations ol NGSO earth stations

Equitable access to F$S in the bands S0l
375425 GMr / 42.5-43.5 Gie / 47.2-50.2 GHe / 50.4-51.4 GHy Mss-wnwcmw 1.1
Satellite regulatory issues w—mw‘ud_ﬁ
Lunar communications |
1 e,

AA00-S500 Mér / 71258400 MHz / 14 5-15.35 - IMT hlﬁﬂﬁﬁm

1 231.5-275 Gz £ 275-700 Gz - Radivlocation Space weathar sensors| 117
Asronautical mobile (OR) high frequency modernization 2 76 GMz ~ Eaeth exploration and radic esteonomy |
T1.76 GHa / 8166 GHz ~ Power flux-density / power limits Earth exploration-satellite service . .

4200 - A400 MHz / B200-8500 MHz

FIXED, MOBILE AND RADIOLOCATION SOENCE @
g D @ hoda t 28

B 2: k3K WRC-27 ZaTinsE
LRI © AWG-32/INF-02(Rev. 1)

(=) GSMA-WRC-23 BAMTEIA R Bk
GSMA T~ 2024 4% 2 H 8547 2024 FEARREEU SR HIZA( Spectrum Policy Trends 2024 )
s o S WRC-23 MR B 2024 FEAEREEER 2 F228 ~ Fiffoth I sh B AIAE RS %

S A e FEE 4K 1 AT A | RGN Ry WA R E
BERD 215N NI ERERNBEREE AE




H P AR 0% ~ A T (ISR e 25 0 [ L FH 22 ~ e B — g
A% (single wholesale networks, SWN ) EUSR ~ BRTTEIAYRS 2 S BUREHRE -
DUNSH WRC-23 SAMTEIA R 2 vk - DA WRC-27 ittt 2 s -
WRC-23 $#}1> IMT #8E% 3.5 GHz ~ 6 GHz FI{EABES > i
® 5G FZUHEES @ BIOM ~ B ~ JENHRIE (Burope, Middle East, and Africa, EMEA)
FISE MM > 2802 5G FAREZRCRIEE(EH 3.5 GHz #HEL
® TIHELRTEAE i ITU Sl i 2 6 GHz SHESHIE] - 55 1 & 6425-
7125 MHz #8E% 5 25 3 & 7025-7125 MHz fit IMT {# /7
® (AL B IR S + HP AU ~ JENE 7T 600 MHz #HEEHE IMT {5
FH 5 BN AT {3 470-694 MHz AEESfE IMT {#F -

Mid-band capacity Final harmonisation of Low band for digital
expansion 5G core band equality

“ rdaies “
IMT through {t EMEA ang n Harmonisation theoughout EMEA MT 1 ighout Middle East in
i ) \ NONCa [ !

B 3 : WRC-23 $fj* IMT $HEE 2
ERRR © GSMA
WRC-27 43 7Y IMT ~ D2D i 2ATEIH 2% & 2 AHELAT -
® Hri IMT {3 FIAEES © 4400-4800 MHz (55 1 & ~ 58 3 &) ~ 7125-7250 MHz
(£EK) ~ 7750-8400 MHz (565 2 & ) ~ 14.8-15.35 GHz (&%) #HES

® 5 B AR EY ( Direct to Device, D2D ) : #7277 EH{H A IMT SHELS M 694/698
MHz £ 2.7GHz Z[H;

® ik L 1T EN A FEE ( New Mobile Satellite ): 1427-1432 MHz ~ 1645.5-1646.5
MHz ~ 1880-1920 MHz ~ 2010-2025 MHz ~ 2120-2170 MHz -




WRC-27 Agenda

Reglon 1 Region 2 (3) Reglon 3 (4
( 300 MH
7125-8 400 MHz 7 125-8 400 MHz
| 14.8-15 35 GHz GHz
M New
- Direct to Mobile
Device
L Satellite

Mobile satellite in IMT
bands between

14271432 MHz
16455-1 646.5 MHz
1880-1920 MHZ

694/698 MHz and

2.7 GHz 2 010-2 025 MHz

2120-2 170 MHz
B 4 : WRC-27 #X IMT H & FHE%
ERIRE @ GSMA
(=) WRC FIRARSERE- DI&H B 8UERIGHIES) (Program Making and Special

Events, PMSE) &
FEESFZ R~ TN S EZaHEEr ™ - B E B B ERR R EE)

( Program Making and Special Events, PMSE ) FEFRYEE K IEAERE T - PMSE 5% #5H
ff iR AHRETEAS - Ha A R R -
T . @ 3 YouTube
‘y GS{\.:»MY
NETFLIX
~
Content = "
' Consumption huly

rine vided|
’\—.
-

nm sty

Theater
Moblh Journalism

B 5 : PMSE =& FH B f P
ZRICHE ¢ Shure’

= 1 F‘F‘Efjiz

" Shure B—FRHILH 1925 FHIEEIAFE - FEAEFERWE {55 ff » Shure LHZS T ~ B
1% ~ SRR SR HA S SRR e T 4 BV IR 4 ~ AR - SR MBI S ek
10



EERSEEHOE TS TR HGIE 2023 4E 59.1 {357 & 2033 4F 140 (85T

AAEARARAEELL 9%HIE SR FR (CAGR) £ - FlAl - EBALIK T84
(Taylor Swift) 74 2024 4£ 2 H 16 & 18 HAE BN EE AERT R A = RAVAOH > [t

TOKCERNIE T 5.58 EETTHVEBEE  BARMTY 2023 45 8 B T ATE PEIALE
f (Hohhot) #5558 IS g » BEAVU R HIE ST B E Hhh g 2 4.001 {235
)Ti °

DU s H B ERIFR A EE 2 AHEE ( Audio PMSE Spectrum ) FEoK2KER - 28K
{58 A% UM B I oy 470-698 MHz » G EARE R ILEE o ARIBEUNBFTEEREY 96 MHz
FEHEEDUMJE 1 GHz DA UHF #HES HE R o SIS oK N ES) B
42 MHz #B% + KAELES) R 115 MHz 485 EEAIEE) R 174 MHz 4B -
==

Audio PMSE Spectrum: Needs and Access

Europaan studkes: approximately 96 MHz are suffiaent for the dally
use of audio PMSE in the UHF band below | GHz*

Average spectrum needs range™:
42 MMz for small events to 115 MHz for large events. ____ Favorable

174 MHz for major events propagation
1957 330 MHz Avalable Low body
absorption
1T SRR———— T 1Y 'Y
oy effects
2008 222 MHz Availablo— 1% foal
5L SRV PO Interfarence-free .\,
. ’ operation NI
2017-~ 140 MHz Availuble — S8% loat /N
BodyGeck Sanamimers Predictable behavior of TV
Broadcasting service

2030 777 MHz Avallable
The 470-698 MHz range is the core band of audio PMSE in use worldwide,
sharing with TV =

B 6 : Audio PMSE ZJESEEER
ERIAE © Shure

WRC-23 Sfifaidl 1.5 K558 ITU-R 55 1 & (BOM - FEFIFEM) 470-694
MHz $HE: 2 BB HEE o X R T

® /i ITU-R 55 1 & (EMEA) HYSERIyECFR S (@A HTEI AR T R EAY
PRAIC » TS 2 I m R 75 = mI G 2 P

® I A SEHI H BRI SKAE 470-694 MHz #8/E A F PMSE » {F 3% SEES(H
PMSE A& 4 {EEY 5K ;

® 5N 1A HRH Fs PMSE $2ALAERE - W6k PMSE BRI S ER/EIRAL—FHES -

& Lfal » WRC-23 38 1.5 ERHEZ > FHEHRKZEEON - FERFIEM

(EMEA ) 470-694 MHz #FES {5 F 27 St 28 v f,

Ptk 3 4R PO 600 Mz FTBYAERS 2 BI5 » @5 B MY -
11




® EE{TENHFLE AL Ry 617-652MHz ( N{T) /663-698MHz ( F47) 5

® APT {TEhSERHRE > SEES B 612-652MHz (FfT) /663-703MHz (_E17) -
F 5 THEIRZK 3 FNRARE 600 MHz TTEId8E 2 B

o R TR HR
26 5] PR S ET TE SRR AR 20247
I 6 - BT | o
PR | o | 20040
=t smm a2 R R
BN G0OMHy 771 & L 17
s PR APT TTEhSHEE R S (4 B

= DIEFI S EFAE 470-502 MHz SEES {67 F d45 28 v |, -
EllAJE © Shure

Countries expected to deploy mobile in 600 MHz in
the next 3 years

US Mobile Band Plan:

APT* Mobile Band Plan:

Mexico US Band Plan 20247

UAE, Sauh US Band Plan 20247
Arabla, Nigenia

Hong Kong US Bandd Plan 2021 (no takers) . US Band Pian (done)
india APT Band 600MHz auction held twice . US Band Plan {future)
Plan with no takers

B Asia Pacific Band Plan

“lureed pliows wirsless microphorsss in 470-502MHz m

Jan 2024 snapehat of known plans. Other countnes will ikely Sollow *Asia-Pacific Taluoommunﬂy

7 : {4 600 MHz $EEATETTENEES < BIR
BRI © Shure

£ H B B4 R (Program Making and Special Events * PMSE) E[&
FALFIRI B E RS TT R - SRR A S 2 YN B BRIV E AR Z - R0
AR B EAE R ) DU A AN A S & R i amtY =« L
Shure EAEHEENLL NG -

® EHARZEL UHF #EES (470-698 MHz) LUt & FEE £19 PMSE 755K

® {72 DECT #5E% (1880-1930 MHz ) » LASZHFIESR &5 24001 /% DECT-NR #

B
12



® FIIFFHASEES - 40 1240-1260 MHz » 1350-1400 MHz sk HoAth 8 & HIFEES |
® [ZUUHRAER » W FF AR S AEES A 2% (Wireless Multi-Channel Audio
Systems, WMAS ) £t CHUH 200 kHz SHE PRSI » KFi R eatas 5t i
(A3 dB) WifdEDhAEEE 100 mW) ©
(PO) DSA-#E&f WRC-23 $IAETE 6425-7125 GHz Z s
A/NERERET WRC-23 0 %18 6425-7125 GHz Z s 2 -
FRIE RR 26 S5A45E 30  1£56 1 & 6425-7125 MHz #E% (Band 4+ Band 5) i
1 IMT 5/ » HABR D BC4E 32 AR EL Y Bt AR (E A - AF (FE4REEHIRT) (Radio
Regulations, RR) HUZHMEEIHE (WRC-23 5 220 981458 ) o AR A
SRR £ 40 (Wireless Access Systems, WAS ) » S FEMEARIEIKAERS (Radio Local Area
Networks, RLANs ) o A8 | @20 o iDL NS ¢
® BUMIESTsm " B 48EE % | (Digital Networks Act) » #4FEF mAK 2 HAE
PEHEROK -

® EIEONEIR < T ERIEN TR T % 5G SRR 1 5ER - IE5 &
e B WRC-23 Al it IMT fEFH 2 ARES -

® CEPT SE45 #1 PT1 /NHIEFRSTBOM 64257125 MHz SHELAI{HE A Wi-Fi H1/8¢
IMT Z {4 -

® CEPT /o5& "JEAZE= ) (Hybrid Sharing) #EZ2 » DIEFEKIER MEITE)
#EA Wi-Fi 2247072 6 GHz -8 ARES -

E56 2 & > HEHGZICHH 6425-7125 MHz SHBEAR A L8 - R AR WRC
Zafamarond (Future Agenda Item, FAD) » 5540 » #R#5 RR 55 5.457F FIEE a1
PHEFZ BRI > RERAER RTFY 6425-7125 MHz #8E% (Band 4+ Band 5) Bt IMT {55
> BRI EcéasZ B HA R EE A - 78 RR A RUE (B 50 (WRC-23
565 220 SRR ) -

E25 3 16 > $EREAKER 6425-7025 MHz SAEBAR A (LT - thARGIARZA WRC
ZatEmaed o MAE 7025-7125 MHz #8E% (Band 5) HEihiaE IMT fEHH » HAHER
FCéasZ AR A AR EE A - A5 (fE4REERAIN) (Radio Regulations, RR ) HZH#R
TEMBIAE (WRC-23 56 220 5848 © 5591 HR4E RR 5 5.457D sUIEHORIHEE ~ &

EIALE RS 2 SE > R =B 2 AT Y 6425-7025 MHz AREG AL IMT (5] -
13



&r FRTAl - 551 & 6425-7125 MHz SHEE RIS IMT » ZR BN AT A2 E 20{a] {5
FHEZARE, - 25 1 @DIAMTY 5 EEZR (EE7G - SP5Er ~ HOfi%E - KERIERMHR)
JRATERFH 2 ARES RS IMT © AR3K WRC-27 A4 ARG 6 GHz JEES 30 » H
Fom H 1% S BIAR ISR P9 5ok L (3 6425-7125 MHz $EES < 40 (5555 5.457E
FHIEE 5.45TF FHMER RZARELIN N WAS/RLAN » HRET2EK 60%2L 2 BZ
BB AR Wi-Fi (5 > 6 GHz AHE s 5 AR RE S Rl (AT NIED) - o
—(R Wi-Fi 7 s EES Wi-F B0 - Wi-Fi 7 48R CA8RRIa R » EERIE

i Wi-Fi 7 $ERTEd -

(Growing ; devices ec OS5y stem in the © GHz band

Q2'2023: Public (WiFi 6E + WI-Fi 7) Tracker History (All Devices) Holt
Ry A" @ Phone W PCD +38%
2500
64%+
2000 — ——

1000

500

1H22{Q222) 2H22 (Q422) 1H'23 {Q223)

0 BROADCOM

8 : 6 GHz JEEEZ B FERERSRE
ZRIARIE @ Wi-Fi NOW, https://wifinowglobal.com/news-blog/intel-ecosystem-tracking-
2064-wi-fi-6e-devices-now-available-wi-fi-7-reaches-67-devices/

(1) GSOA-WRC-23 2 & 2 5558
4T WRC-23 BT AR 2 2 s T & sy B LU =4 s IR A 258

EZ - PSRV 2R g i B R e A IR o > SBT3 -
F 6 WRC-23 BV AR 2 2 B8
DnasfE A R MREE
1E 12.75-13.25 GHz 19 GSO 18 2 [E] 5 {3k EE 2 R A TR RIS AA- 56 172
SR (WRC-19)
Al 1.16 | 1F Ka #EE%AY NGSOESIMs-5 173 5%t (WRC-19)
AL 1.17 | Ku f1 Ka SEESAY & 2 SH#REE-55 773 55453 (WRC-19)

Al'1.15

14



https://wifinowglobal.com/news-blog/intel-ecosystem-tracking-2064-wi-fi-6e-devices-now-available-wi-fi-7-reaches-67-devices/
https://wifinowglobal.com/news-blog/intel-ecosystem-tracking-2064-wi-fi-6e-devices-now-available-wi-fi-7-reaches-67-devices/

Al7 | AR OUE-EE 86 5k (WRC-07)
ATOL ) £ 36-37 GHz Hy#iEhHER &M (EESS ) BL4F 37.5-38 GHz Y NGSO
FEf MR (FSS) (WRC-19 324 535)
BRESHTHYAT 2 AEER
AL 118 | iS4 HC MSS #HE IR 2SR TEI 2 2805 248 97788 WRC-19)
ALLLO 55 2 BT 17.3-17.7 GHz #r¥8 F AR5 HC T FSS HR-56 174 51
& (WRC-19)
REHEARRZEMAR E
AL 1.2 | #£ 3/6/7/10 GHz ff: IMT fEFH-58 245 55 (WRC-19)
AT13 25 1 &35 3.6-3.8 GHz HHTEI AR (MS) [EH-58 246 5% (WRC-
19)
Al9.1¢) | FEEEAZ (FS) SHERHHY IMT-55 175 5875 (WRC-19)
RR21.5 | RR21.5 #1 IMT &2 (WRC-19 34 550)
AL10 | WRC-27 &) #migE

ERAR © GSOA

WRC-23 i B 2 sl T B e B T
® ESIM (Al 1.15/1.16) : $MEfILRIERRE » CimdE Rk - IRk B
GEO fif 2 (1F Ku #HEL) I NGSO # 2 (£ Ka #HEL) #ERAIIZEAIE B
AR (ESIMs) EEf THE(E -
® 552 1& 17 GHz SEE 23T (AL1.19): 55 2 & 17.3-17.7 GHz FHELHE FSS
(Z2fitn) i -
® (=& GSO %52 NGSOepfd Z 828 (AIT]) : Fha4AA R NGSO 4ERSIRHIMY
i > QAT SRR EE > HE ITU-R TIEMH5ERZ HEMRI S T/

TEETEZ TAEHRHAE 2027 £4£ 7 B5ERK »
® S AfZZ 4% (Unmanned Aircraft System, UAS ) 2= BEIEA Rk 2N
(Control and Non-Payload Communications, CNPC ) “##if82 (AI 1.8) : bl
Z4ER g (No Change, NOC) » (R By 1TU i 55 777 B0 P4 ER AT 4H 4%
(International Civil Aviation Organisation, ICAOQ) 5g/a T T AH fH > fEE Fzd
sftili. (SARPS) e
FA » FEHA 6G -2 IEH A4S ( Non-Terrestrial Networks, NTNs ) FIH7 & 485

* CNPC( Control and Non-Payload Communications * & B Ak o i 21 B i Affize 246 (UAS)
R B A PR RS B e AR THR R 8 TR © 73 Lusl P S ARy e B b RRAEE K
Effas#HIERTIEGES - SR HAR R > MR e ARE % I8 THE ISR RIS

8077 -

15




( Terrestrial Networks, TN ) BVl G » 1 B2 BLRZE R i & 6G Mk mn) s B -
e HIE ~ S8V~ EE A n B M T T R R B S o 478 WRC-27 2 &5
s SR B R 0 WTIE] -

SATELLITE RELATED AGENDA ITEMS for WRC-27 b

*  1.1:Q/V Band ESIM for G50 & NGSO

o 1.2:Small Antennas in 13.75 - 14 GHz

¢ 1.3:Q/V Band Gateways for NGSO

o 14 X3-8and F55 and BSS Allocation in 17 .3 b ‘
17.7/17.8 GHz (R3) L

« 15 non-GSO FSS/MSS earth stations |

unauthorized cperations & service area exchusion o -~ a Ll
« 16 Equrable Access in OV Sands ! AN N . .. S
170 0T usage of 4300-2800 M2, 71258400 MMz E o -

& 1481535 GHz u e} = o

*  1.10: Power limits on F55, MSS & BSS to protect

Fixed & Mobdle in 70 & 80 GHz bands - ’ - > -
«  1.13: MSS space-to-space links iy t& - " "o
*  L12: NGSD M55 Alocation for low data rate _—
« 113 MSSIMT Alocation for Direct 1o Device
* 114 Additional M35 Allocation in 2 GHe Y
* 116 Radio Quiet Zones w.rt NGSO systenms ‘ *
* L1B:EESS [passive) above 76 Gz _‘-

s 115 EESS passive in4.2.4.4 GHz

B 9 : KA WRC-27 #EaT#rE 2 5 E
BRI © GSOA
(75) Nokia-6 GHz SRELEEAZE IMT #HEL
6 GHz _FfAHEY (6425-7125 MHz ) By WRC-23 EEBES G 2 s » Tl 2Bk
F I At IMT S 2 BB - B2(E55 1 & 6425-7125 MHz it IMT (/5 25 2 &
AL IMT fEFH (E27E - SEPEEFERSN) 5 BE{E 5 3 & 7025-7125 MHz f# IMT
(S FH » DLR A& SR % ~ B B0 A 3 55 AT s 6425-7025 GHz #REGfE IMT i -

AT ddenstilicstion i 5425-7 125 MNH2
D25 7125 MHz iy

TUNO<IA

B 10 : £BRZE 6 GHz $HEZHE IMT (£ 200
HRIHCR - Nokia

16



B 6 GHz EFAEEE (6425-7125 MHz) » 4 WRC-23 2 BT S 444 R A T T
ey HURERE A 2 C S (4-8 GHz $EEY ) (EHifT 2 a]17#Y - H WRC-
23 RTE LIS > SEEAIBA S IE AT P 1% B BRI THE — B
i -

&r ERTA - fF WRC-23 ELis% 6.425-7.125 GHz #EES IMT {#/H » B2 5C-
Advanced Z #E » Wik 6G S - AR WRC-27 RiE— D0 FE ¥y AR & & -
4400-4800 MHz ~ 7125-8400 MHz 1 14.8-15.35 GHz «

'so- I’b'
S,
Y
. “

WRC-23 created a
solid foundation for
the IMT eco-system

to be built upon.

WRC-27 is an
opportunity to the
extend to future
technologies

L ¥} ‘s 48 Ba2s '\|."1 F25 '.\3 B4 127 328
L ) [ 2 ( a
\2 U e !
Further Sarmonization of esisting bands Plew 801 7 in S0 7-15 GHG rany

s o e T T NO<IA
B 11 : 23R IMT {EFSERE 3l

ERIFE © Nokia
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=~ BRI BE WRC-27-ITU RV

Telkom AEER B WRC AE B —EREOES > TARRRE SR —E TIER
1% FINFEL 5 — (8 TAERRE > DUFIRHG R0 B R » B RIS EE WRC
KE s R BRI L I DR T A S G5 - WRC &3
4 FEERYE— » RO 2027 FEERTT » 6 HLETHERESYEL 3 ¥4 (1) BRI

(DHTFEIFR © (RIELRTA -

WRC-27 G s E e 2R - B R LR B R
A1ffizE BSIM fi F S = 4EER 50.4-51.4 GHz #EE% ~ NGSO fE:RE 1.5 TH H Bk =
TR IR E SR LS TR/ 4A % B EEE 2 AR
i TR

SN SRR B TR R B E A R R B FERR BA
S AREREFEIEE - ATE LR - MSS 54 ToT LUK MSS B2 IMT 23 #4Hs >
ISR -

WRC-23 st st i i » B H AT IMT SEs5E 19,736 MHz » {EA B K

sgipT e CPRRE B R IR R - [FIRF fRRE B 2 1 B PR AR R (o IS8R ~ B amH
e A PHENE R (L IMT (EH - S94NRSE 3 W&@adam IMT RAFEREEENRE 6 GHz-7

GHz ~ 14.8-15.3 GHz #EE% -

19736
19036

bandwadth (M#42)

1786
149
. | 711 g
tea — — - -
WHRO D WRC9? W AN

%0

WRE O Wi 3 Wheas W10 WRLO2Y

B 12 : % 3 & IMT SEES 258

ERACE ¢ Telkom A2
[E]0F WRC-27 &t amfiize ~ [EE ~ 178 K fmdy 88 e (L AR HERERRRE - WETEm
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77HC 231.5-275 GHz J¢ 275-700 GHz SRES (i & 8 e fir(H A 5 71-76 GHz ~ 81-86 GHz
#EES PFD B EIRP DR - LAfR#& 71-76 GHz ~ 81-86 GHz FIEEMIfTENART -

B AP P i L T R AR IR > A WRC-27 BESTRMEE A 2R » DU RE
IRERER RO ~ HUEREROHIE 2 AR 2 (R3E - Fil&siiE 1.19 THH 2B EC 4200-
4400 MHz ~ 8400-8500 MHz #HEZ A HEBRPOHI# 2 A8 (Earth Exploration-Satellite
Service, EESS ) JEFADE SIS - B IMT AREGIHATE Ry B Za oo -

M~ |\R= ¢ 6 GHz B T 8RB RAHRAR KAV 775

WRC-23 $HF 6 GHz #8F% (6425-7125 MHz ) (BRI » 15 & BT ATEAE
RAFERECRHEENE - AR E R 6GHz SAEYEIIR BRI R ORE -
DUR AR AR -

(—) SRIHSE 6 GHz SEESHIIRAE
£ WRC-23 1} 6 GHz FHERIIAGER > SRIfZE ] (R 6425-7025 MHz HHE%
(600 MHz #H& ) > ARSI 2029 & FH ez AHE, -

12
I I

5.925 7.125

| 0.5 | 0.6 |

WRC23, Cambadia, IMT -

5.925 6.425 7.025 7.125

Unit: GHz

B 13 : SREEFERIAHER 6425-7025 MHz JHER
EAIACHH ¢ Telecommunication Regulator of Cambodia (TRC)
(Z) ¥8E 6GHz SEZHIER HEER AR
[ AR PR (Spectrum Strategy ) H 3G IRpUFR A Z SHTZ 3410 -
B 2012 FEsEEHE 1.8 GHz ~ 2.6 GHz #HE:HIA 4G 5 2018 F-49%E 3.5 GHz ~ 28
GHz #REZFII® 5G » 6 GHz FREE (iR EE ] » WRC-23 TR EEEZ AR EAREL T R Y
RERU RS (WAS) » fiEfER B EIEAErE (RLAN) - 5550 » ##E 4.8 GHz 44

Fefit Te-Um 5G il (5G BEERIR) (HHT o FRIHARARE ZE5an T
19



® EFHEIE (licensed) FIGEEIE (unlicensed ) 2 fEHIF-fhr
® TRHEE T HEGE 2 HRE - HATEEE R E R E] Wi-Fi
® I SR

History of spectrum strategy

Shncagyes !'Dec 237 P | Dee. 20137
Plan Mobile =  Mobile ! K-CT * 5G+
Spectrum 1.0 Spectrum 2.0 Spectrum Spectrum

LEGHz2 2.6GHz 35GH2 6GHz 4.8GHr

Auction
LTE etc. LTE etc, SGNR unlicensed aUmsG

3.5/28GHz 5G, SG+, Convergence,
Industry 4.0 Digital transformation

N Balanced approach between 5G and
; unlicensed spectrum
%] . Wide & contiguous spectrum,
G mobile traffic offload
Shared basis spectrum mechanism

B 14 : SBEPFEREEGR (Spectrum Strategy )
ERAE © Ministry of ICT & Science Technology-National Radio Research Agency

Strategy 1.5/2.6GHz LTE, Mobile Internet

(Z) HIBHI 6 GHz JER: > #i%:

H Al 6 GHz 1Y 5G fEHZE G AR ER S+ » & 2578 6 GHz iV E/F
Pt AR BT o 2870 > 6GHz Tt Wi-Fi (7 - Wi-Fi 6E/7 AP FIFH Filwak s (e
RIFH% ~ VR/AR 3ff) TTH © 70%LA ERVEIZR C&8BIN 6 GHz E#850H8EE (5925-
6245 MHz ) BEE{ESREE (5925-7125 MHz ) » HAii# 32% 9B Z o7 Br R (EAR EL it
Wi-Fi [ - B s TSR E 2024 5255 4 908 6 GHz MREIEREHRR

(6570-6770 MHz B 6925-7125 MHz » &5t 400 MHz 5% ) 4 » 6 GHz R B EAE
e Ay IMT SREEFE T - HEBZITEIERCE 7 (MNO) el BIaE L
PAE S 2 R -

(U9) #rimsr i 6 GHz SEER R ARG 574
2023 FEATENHFEE 85 (BN > Horp 5G T8 FRUE 16 {8 > FEHAZE 2028 4F
JE&& o 5G HRFRCRy B TENRERET - 2029 FATENH FRIZENY 92 1] - 4G R P
SRR > THETZ 2023 RS 52 {5 o GSMA 2 2025-2030 4 A CIFEE T
%2 GHz $HR Z PHHESHRE - e SRR KA VB AL T ARER (B Bl = ¢ 3.3-4.2
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GHz ~ 4.8 GHz 16 GHz -

Mobile subscriptions by technology (billion)

2 56 subscriptions are forecost to reoch
L6 billion by the end of 2023,

1o6bn

N

W UE/TOLTE
B v OmAsNS PR
oo~

2G | RSRS

W oma

A I N2 221 N2 MUY NIA 0SS M ) 2m NOY

B 15 : 2G-5G ZfTEhH PRt
ERIAJE  Ericsson Mobility Report

HInBZEE(S (Singtel) FolrNBAVITEINIZR IEH P A LR > H Rk
BERENBGHREE AT 56 Mz V)R #Y R BLERS - 4p8 TR 1T DURA [EI4
Sy S I ABTHIRE SRR - B5Y 5G @8R8 U1 R A EE RO AE ARG ~ |
ENZEFAL > Bl 4G FRMEE R AUEERIESS - fIal © Frins R48%# (Singapore
Grand Prix ) "HYEE 2R 252 = S HUHER R -
= atn n
Individual customized slices Autonomous vehicles

Smornt home devices and applionces  Remate work and telecommuting

Logistics and transportation

Smort foctories and industrial foT ‘Remote t  ond education
Hosttse EE

Publicsector

Public Wi-Fi netwarks

B 16 : FINBER (Singtel) ¥ REHIGERE IR B96E HZEH]
ERAR ¢ Singtel

LURT s AEs » H R T % - #r e #E (S (Singtel) 52[F] 2025-2030 F75
SERINYBC FHRERAREY - H 6 GHz ZHECRET IR R A 2 /R R AVRHE -

T KSR (Singapore Grand Prix ) SE¥r IS ERIAT—4R 520 (Formula 1) KHEEE - 3%
TEHISe i U A E G 8 888 (Marina Bay Street Circuit) FER{T o ¥l AAEEE DA EIE A
CEEN B IES - &R EABER P —K5eE, -
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A~ BRI : 6 GHz DU T B P IR B A RE A 4R - RS RR B )
HARES < SRS AT H AT SRR i S R E A AR R g -
FERRACHNE - ThAEEY >~ S5 E04E 2.1 GHz ~ 2.3 GHz ~ 2.6 GHz ~ 3.5 GHz 1 3.8 GHz »
S 7 C4s 4G F15G Hlk 5 51 - AR5 8500 4.6 GHz A1 4.9 GHz S H A
B o A NERHRS T B SAE AR T AR PT L S  HEJRE » DURORy -t IMT R
ARG R R B A T SRR B 7R OK - MREOR{E FAREL 2 SREL RS R (EE -

(—) 2B Sub-6GHz SRR Z SHRLHY I B St
ZRE H A A ELR AT BCHRRE P o0y 4 FEGIRRE > AT TR -

= 7 B B RIER B AR SRR
AR ;124
+ 850 MHz
« 1500 MHz
« 2100 MHz (FDD) *
- 2300 MHz
« 1800 MHz *
B! + 2100 MHz (TDD)
« 26 GHz *
« 450 MHz
« 3300-3400 MHz

R £

R « 3400-3700 MHz
« 28 GHz
« 600 MHz

AT - 3700-4200 MHz

+ Upper 6 GHz
= 1 (1) 700 MHz ~ 900 MHz #1 2600 MHz #HE¢ H AT e EFE A - (HITEN &&= i
(2) 4.9 GHz #EEGHFF Y T 5G BRI4ERS |

BRRE ¢ Office of The National Broadcasting and Telecommunications Commission

ZRE (S T E MR R ERE N B (EZ B (Office of The National Broadcasting

and Telecommunications Commission, NBTC ) H Fij £ 2 H! 5 5% % 43 ¢ 20 B 2

(Roadmap : Initial Draft) » $+¥f s HE: 2 HHEE - A AR 3 By AR SRR 2

365 MHz #HE » A& 1500 MHz ~ 1800 MHz ~ 2100 MHz #1 2300 MHz #HE% » 41T &
QHERR - RHfE— 5 B GRS HBRE Z SRE T

® 3500 MHz

> Rl EE 2 A BT (VSAT ~ TVRO)
22



> JERTE - B A TVRO HIMRHE
> BURBEIA - 51H#E 5G FHAYATRENE
® 1500 /2100 MHz (TDD) : A=RE A R4
® 1800 MHz B/ AHES © Z A EARREE (E i
® 4800-4990 MHz : 5G M (AREZHERE)

Roadmap : Initial Draft

B 1) Expiring
B 2) Available

3) Considering

B 3) Studying
ying

Total mid-band
spectrum available
for future assignments

= 365 MHz

= [SIT SUFFICIENT?

B 17 : REEFIERHIEEREGYIPEZE (Roadmap : Initial Draft)
ERPIE - Office of the National Broadcasting and Telecommunications Commission
(O) BEHTHEEEHSE (PTA) -6 GHz A THEFHEEL LS

FR#E Ericsson 14 2023 4 11 H /A5 Mobility Report » 455182 2023 4FJE 5G
{58 P SHESBART A AHES Y EE B> S BRELGE ] 45% 2 A SRt 5G Ak Hodr 40%
Ry (5 88.8% ) ¢ LIS RIS - PRECNHEE SN ({245 35% ) > 5G {8
Ee SRS B ST O Al - &ESE R TP - BIIGH » 5G PARESWE
SRAE 2022 FEHY 10%IEIIZE 2023 EJEHY 30%E 4 (BRFEIIN) o DAaBkikZs i

(4G ~5G) ZKEf » 4G 7E 2023 2 90% » & 2029 42 95% 5 5G 1F 2023 42 45%

2 2029 FEEE 85% 0 NiEH & -
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Sowrce: Ericsson Mobility Report Nov, 2023

World population and mid-band coverage split by region (end of 2023)

o

5%
N

coverage by technology

Mm%

World population

[ 18 : EEREXEIRF A\ O PSRE R EEE (B2 2023 £&)

ERIARSJE ¢ Ericsson Mobility Report Nov, 2023

SUHRIE GSA $1Y 4G M1 5G Z FHRE: 2 $¥Imasc B 4cat > 8 AE 4G(LTE)
AVRHSEARES T R BRIk - SR E RN -

8and Number of
1900 MHz (b25) 2,394
TDD 1900 MHz (b39) 5,222

TDD 2600 MHz (b38) 7,775

AWS (bd4) 8,085
TDD 2600 MHz (b41) 8,145

1900 MHz (b2) 7,905

TDD 2300 MHz (b40) 9,417

2100 MHz (b1) 1629 |
2600 MHz (b7) 14,246

1800 MHz (b3) 16,628
Source: GSA's GAMBoD database, Data up to: Oct 2022

Rand Number of
Announced Devices

1900 MHz (n2) 468
1700 MHz (n66) 547
TDD 2600 MHz (n38) 673
2600 MHz (n7) 737
TDD 4700 MHz (n79) 731
1800 MHz (n3) 1,013
TDD 3700 MHz (n77) 1,129
2100 MHz (n1) 1,161
TDD 2500 MHz (n41) 1,292
TDD 3500 MHz (n78) 1,387

Source: GSA's GAMBoD database, Data up to; Apr 2023

B 19 : GSA H8 4G 1 5G Z FIEESHA B R

ERACE © GSA
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EEHTE TR AR TS A 5 R MNO-{RF F T G -0 Jazz'( (5 37% )~
Telenor Pakistan’ (5 24% ) ~ Zong" (5 25%) ~ Ufone’ (5 13% ) 821 SCO ({5 1%) -
2023 412 H 4] PTCL (F/2H] Ufone ) B Telenor [k ifhak @ DL 4 (RS CUiE
Telenor Pakistan » “Ei[&4:ff/3 5] (International Finance Corporation, IFC) EEHE L

722024 5 4 AR EHFE - THEDRIFY 7 H 31 H5E R -

Subscribers (Million)

1526

724
6.4 48.0
242
« w 0N
SCO  ufone Zong Tekenor Jax Yotal

{Govt) [Etisalat [China (Telenor (Veon)
& Govt| Moble) Glcbal)

U Potential M&A: PTCL (26% E& & 62% Gowi) to acquire Telenor Pakistan

B GE/Sub/month

B 20 : EENHETTEIERT B2

ERIARE ¢ Pakistan Telecommunication Authority

ELELHTE > HAEES A 1800 MHz ~ 1900 MHz ~ 2100 MHz ~ 2600 MHz ~ 3500 MHz
B 4600/4900 MHz (5ZSHELHBEBURFERT ) » #1F3% = 5G mI{# A 3300-3600 MHz (3£
300 MHz JH%) » 554ME# 310 MHz wTfEA] (Bl 140 MHz (2600 MHz #8F% ) +170
MHz (3415-3585 GHz #8E%)) °

FLrf 2600 MHz SEEL S ECHY AR R P AT T -

® PEMRA (EEF &R ) BHF 140 MHz #ZECEIE T Southern Network
Limited (SNL) AR5 B AR (Multichannel Multipoint Distribution

® Jazz * EERHTEE RAYITENMEES 2 1ERE - B Mobilink F1 Warid & 0ffiRk @ $eAt L EEEhEE
IR R -

" Telenor Pakistan : Telenor E—Z AV EE AT » AFERNTHFE M Z AT TEIEA R - Wik
HFEARETH FEEE -

" Zong : J2EIRE) (China Mobile) B TFAE]  FRALSREITENEAFIENE AR - WAE 46 AR
FHHAZR ST E -

’ Ufone © EEFEMHAEEAE (PTCL) BYTAE - f2EHTEENHR -

 DAWN(2024), International Finance Corporation approves $400m for PTCL to buy Telenor,
https://www.dawn.com/news/1826776/international -finance-corporation-approves-400m-for-ptcl-to-buy-

telenor
25



Service, MMDS ) DASE =Bl i T AV 2B B (A8 7738 15(a TV Channel
Distribution Station )

® [i5{% - PEMRA 8 FalighiiE ;

® SNL 7E{E =5 Ak (Sindh High Court) ¥ PEMRA AR EHR HBKE -

® Rl ILEHEMS  FESHEE (194 MHz) BT T —RITE1 AR (Next
Generation Mobile Services, NGMS ) KI5

~ = o Ix36MHZ(17339-1737.5/1825.9 - 1832.5 MHz| Is aailable.
1800 | b3.n3 | 75K2 |1710-1785\1805-3880L ¢ y\ur higated (0.6 MAISIAYIE NS S N DS R ARG IR IR
1900 b2, n2 60x2  |1850 - 1910{ 1930 - 1990 = Allocated 1o WLL Operators (5 B WIS (Wireless Local Loop, WLLYE )
e 2 %15 MHz (1960 - 1975 /2150 - 2165 MH3) 5 available,
2100 | bl | 60K (1920-1980\2110-2070L 5 4 s livgated 120 SIS NG S RIS A HEE R
2300 | 040, na0 100 2300 - 2400 #* 95 MHI {2305-2400 MHz) is available

(Multich,

. 140MHz used by Southern mrmumsm)?_géwmm EREERHES

2600 | b4l nal 1 2496 ~ 2690 41918
- P56 MHz (2496 2550 Miks} iy svatsble and earmarked for NGMS/SS A BRI
115 MHz (3300 - 3415 MHMz) s avallable
= 3415 3585 MHz currently assigned to WLL operators, which will become

2500 78 0 I00=3000 waliable 3t expiry of WLL Kcenses in 2H-2024 ~ Total=115+170=285 Mz

[ 3600 - 3700 MMz is in Govt use
ni7 200 3300 - 4200 3700 - 4200 MHz is used for FSS5 DL [Natonal Space Agency)
CSNI / n79 00 4400 ~ 5000 lv Gavt Use (IRFFR M)

B 21 : EETH 2 FIREERE S B
ERIACHE ¢ Pakistan Telecommunication Authority

(2) FET{EE-6GHz A TH B HER LR
RE RIS 12023 FEEREGET A, TEIEATCATE 1,162 BEE
= Hoir 338 By 5G AME (2023 FEATEEE 100 #2) » 4 60% .2 T
ACfERH 5G Ak (8.05 {8 5G FIF) » 1£ 5G & &E H @ EAAE AR 1,905 (&
JT > HorimsfeEs 5 45.3% > Wi A 31,600 (" 5G+ T 3848 518 (5G+ Industrial

Interne projects ) °
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PEISGIERE

((g)) - BRiE1, 162 BB N
( ) - 338WWESGRE I B (2023F SOSNSORIE

ChiRiig100ME )

- 31,6008 " 56+ RIBH , + SGIFAEM1,9058 7 -
HE i 8 ML 4019.545.3%

22 1 I 5G #ERE (BRZE 2023 F£E)
BRERR © 2023 FEEHGESET AT
https://www.miit.gov.cn/gxsj/tjfx/txy/art/2024/art_76b8ecef28c34a508{32bdbaa31b0ed2.ht
ml

FEIFEA 3 R MNO » 73l Ry R E - RS E) - PRS- H SR
SOYEC > AR o tRERAASE A IMT 43 1269 MHz » I A% EC 1109 MHz » HAE
B 814 MHz B{# > #7485 900 MHz 1 2.1 GHz AEELE ¥ #1453 B 5C [ -
2023 47 ARBTEmRTHR € o BfAR AR E SR ) HREE 6425-7125 MHz B¢
HAER ST HREL AT IMT -

xR 8 PESHRESE

EE G
850 MHz (CDMA/LTE FDD/5G)
N 1700/1800 MHz (LTE FDD)
q(j E%é)m 1900/2100 MHz (LTE FDD/5G)
3.3 GHz (5G)
3.5 GHz (5G)
900 MHz (GSM/LTE FDD)

1700/1800 MHz (GSM/LTE FDD)
hEf%E) | 1900 MHz (TD-LTE)

(CMCC) 2000 MHz (TD-LTE) ~ 2300 MHz (TD-LTE)
2600 MHz (TD-LTE/5G)

4.9 GHz (5G);

900 MHz (GSM/WCDMA/LTE FDD/5G)
1700/1800 MHz (GSM/LTE FDD)

1900/2100 MHz (WCDMA/LTE FDD/5G)
2300 MHz (TD-LTE)

3.3 GHz (5G)

alEi) il
(CUCC)
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E s Eepal. W
3.5 GHz (5G);
ob BRI EE R4S | 700 MHz (5G)
BIRAE | 3.3 GHz (5G)
(CBN) 4.9 GHz (5G)
BRI © PR TS

i C #HEEH > A 3400-3600 MHz #HESHY IMT £t (5G ) £ 3400-4200 MHz
PR FSS MhEREE ST » Wi 2 (AR B AR B A T8 DB T e -
IMT Bt =085 5 F0 FSS Bk EE 2= EAEIORES (low noise amplifier, LNA ) FI{E
HEsHIEERE MEEES (low-noise block down converter, LNB ) FY B THEHY TR
Z o C BRI A M ERAT

® IMT Aehhz= « [RH] 3400-3600 MHz EEEA 5G FHhZ R T EATEEH TR
(limit the unwanted emission power ) :
> -26dBm/MHz@3650-3700 MHz > #/EAEEL : 3400-3600 MHz
> -47dBm/MHz@3700-4200 MHz > #/EAEEL : 3400-3600 MHz
® ESS MhEKEREE AT LNA/LNB NIIER &5 » $2/5 LNA A1 LNB HYHTaE#
BE

> IMT-2020 (5G) =HEHIH] > 50Db

P
Vertical polarization / R
L fiter LNA/LNB 0O
~~~~~~~ ’ 3
o
Dual polarized Dual g.
antenna feed 3
NN AL
4
filter LNA/LNB O
Horizontal polarization ‘. -
b SR

O receiver

Single polariz
ed antenna %

B 23 : HE C #HE% 5G 82 FSS Z Ry T
BRPOR © TEE AR 5G R4 B T Z kA" ~ (3000—
5000MHz AHEZ 5 T A TR AN A M 22 B i E th ER e S S SR EE = () HB 7 &

" https://wap.miit.gov.cn/jgsjiweifwifb/art/2022/art9fd5895759c945dba3f1324741e73dbb.html
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® 3.4-3.6 GHz IMT-2020 (5G) ZE/M&4r81 3.4-3.6 GHz FSS #iERE = - {77
PEERE 42.5 /N H

® 3.4-3.6 GHZIMT-2020 (5G) =N Z &8 3.4-3.6 GHz FSS #EKEZE - 7]
PEEEE 1 A -

® 3.4-3.6 GHz IMT-2020 (5G) ZE/M 481 3.6-3.7 GHz FSS #iEKE = - {77
PEEEEE 4 AH -

® 3.4-3.6 GHz IMT-2020 (5G) ZE N Z4rEL 3.6-3.7 GHz FSS HiERE 2 - 77
FeEREE 50 AR

® 3.4-3.6 GHz IMT-2020 (5G) ZAP R EATT & 3000—5000MHz #REE S AT
Bma A Z E A B IR BB E S MR B =) TR SR E) A 4

(BRI A BRI ) 1Y 3.7-4.2 GHz FSS HIEREEZE » {77 JH R Fe et

100 AR e

® 3.4-3.6 GHz IMT-20202(5G) AP S AR FF & B BT A4 4 7Y 3.7-4.2 GHz
FSS #iBKEE= - fhdaifmebE 2 A5 -

(T9) GSA-6GHz PATHTEHIRERE LR
AR 1984 4F 1G B CHEELETR) R BRI 4G B (GRS ) -
5G Bt (728 eMBB FIZEEEM ) J9ZE AR 2030 4F 6G B (EBREEAEHIZ
e ) 5B S S HE R -

[N
¢ ~ .
/} 4 | ﬂ
200 Hased 1oech ermers
veitaalsernes
5G (2018)

2oakg veee Mghapred eM2B and

1G {1934) 3G (2004)

2G (1936) 4G (2011) 6G (2030)

Digtal woice, yeut, »-madl

True wisima istamet phane
ugrranted esperierces
< M - m

B 24 : 1G RHRZE 6G FiHUE#E

" https://wap.miit.gov.cn/jgsjiwgj/wifb/art/2020/art_e311363¢955¢41e49b64¢90d619182b0.html
" PR 5SG FHEAE 3400-3600 MHz SEERN AN F5 AV ES BT TR » SR T I AEHE - B
BeokER » AR A B R SR AU RAIR il - ] AA RO R D Bt 2= A E 4 AR B BB R R A - Tt e
BRI A H A SR a5 R S T -
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ZORIFEIR © Global mobile Suppliers Association
RRARE Ko e ey B R AR R i < BASEEE R » (&~ T~ SHHEEA HBF I
2 EH - BEEEFERAEGIZ A - EEE ) BISEEERAZEG (& FWA) %
Rt~ SHREE - UTN 3 AIERBAE ~ o~ S FER
® =HEEL (410 24.25-29.5 GHz ~ 37-43.5 GHz %) © MR{EAESE ~ fii; (i & -
s -~ mEEE AR
® EEE (4123~ 2.6 3.3-4.2~ 4-4.5 GHz 55 ) : ] V- 2 dE Bl

e A SEME
® (XSHES (4 : 600 ~ 700 MHz %5 ) © HifEAEE - =] 5elE ~ B ~ (5
EREIR -
Major Charactenstics and Wide area use Localzed use
potential cases cases*®
1 ' 1 '
' ]
' |
High Bands E ;
24.25-20.5GHz,
431 % GHz ) :
Mid Bands é P
Mz, 345 Gz, etc) | =
Low Bands E ) E
1. 644, 700 Mb ! — '
e, i |
W. Sz

B 25: &~ - S ETERHEEREE
ERIACE © Global mobile Suppliers Association

FEREAHNIE » P AR ES SRR RBRE TR = (400E 26) - #R45 Qualcomm 24
£ Global update on 5G spectrum #zes > £EKHEE 1,000 {EFEERAE &ML 4G A (40
27): 1 5G WUE R SR = S8 EHA 2 10,000 FESEERAH & (40ME] 28 )-
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Bt Tty
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{ B f Aemy
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(Band 41/n41)
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(Bana n7TinT8}

3B00MM2 Band
(Bard n77n 7}

S000MH: Band
Bared n 7D

12¢ 000 140 e
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BRI

[ 26 : SR i HPARE:

- Global mobile Suppliers Association

MENA

B 27 : I 4G FEHE

ERIRJE © Qualcomm, Global update on 5G spectrum,
https://www.qualcomm.com/content/dam/gcomm-martech/dm-assets/documents/spectrum-

for-4g-and-5g.pdf
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e o i
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T8 12 1318 2 O BIE 404 M0 barcs: | IV 30 Serd) St e RIC 37078
LTE 20N 204786, 5+41 A+ T 000 SFNR A AR 0N
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SINA bards nTT AN AN AT AL e2N?

L s e 2480 58 g LTE S0A BoTAA -1 o7 k2

LTE BendBRRL ST L1E 324 1ednét

5314 Lends fo corfimed plars LTI 434 MIVIO Branan: 1.3 4041 &3
:75 ICA. 14934200 LTE bonds 53.1.5.8 .01 BGNR UMD n NSA 177 079
L TE sanea LYE JCA: 192000 4 m"" - corfmesipars, ENDC 344 THn M AN i TT T8 400w 479
;z’::;“"? LTS At MIMO darvde 1T |15 s, 3040 103 1i8ear Fesy Sy ey v—
eratie LTRAL.OA T 3CA 1e3e40 f8 arete. 252058 13,738 4041
LTEICA 163 1367 204 4eT MO0 LTE &8 MO tants 1 3 &0 41 S0 NS Barete, 1 T8 12 rA0 rON7 re
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B 28 : 23K 4G FHRLAHE

ERIARIE - Qualcomm, Global update on 5G spectrum,
https://www.qualcomm.com/content/dam/gcomm-martech/dm-assets/documents/spectrum-
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https://www.qualcomm.com/content/dam/qcomm-martech/dm-assets/documents/spectrum-for-4g-and-5g.pdf
https://www.qualcomm.com/content/dam/qcomm-martech/dm-assets/documents/spectrum-for-4g-and-5g.pdf
https://www.qualcomm.com/content/dam/qcomm-martech/dm-assets/documents/spectrum-for-4g-and-5g.pdf

for-4g-and-5g.pdf

&E LRTHC > {8~ o~ ESREL B R )AL RIIE ] o thARE R B sa E
FE R HE B REB R aE  [NIE IMT SR8 AR Rz - 23K
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s~ AR~ SR DA ERIERE -

() EIBE(EAT Telkomsel-6GHz DA T 54 REL 4%

{2 GSMA 72 2023 FJRgat i At & sy Boéaf TEl = R Hy f ~ {ERAREL 2 41
SR B ARE T nl AN A R o Bic B AT TP AR B FREE (B 3.3-
7 GHz ) 15288 5 pe nr R 2 HY 73 BC AT 8B AER = EIJEAR ~ BT 73 Bic 520 MHz £
(TEEACEA - A DT " (Spectrum Density ) » BISERE Y ECE (DL MHz
FyBEAL) BREAH FAESHILLSS » STREAERF 0.60 » MBI HA ~ ¥ - 4n&fl
SOR - HESR R SR - FonEE PR USRS E SRR E R -
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B 29 : EEARHIEAR « IR oI E SR A R T
EIFEAE © GSMA ~ Telkomsel

SRR Y RN SR ROCET - 1SR R RS R R R R E G E P T DU S E S
SRR - (ETTRES S PR 5 R M B AR - SR O AR A A R P R -
It > EBOREAHRL B T R R — (A RS AR - RO — (il B e Ay AR A s R AR B S A
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PHAFEE PR 6GHz YA IMT FriEEry Pk LA s G- i U705 » 7ELLR 3
(EEIREZSE

® MEL[E © [P (JLHSE TDD HPRYERD ) 2 o T a5 20 > I H A
i ET R e i RIRE R S AR AL PReEFH T R SRRk
AV > GERRE A AT RE B T -

bFEuETmuFﬂ THIE BRI H ISR - AT DU SRE R - e s R4
400 (Bt ~ A6 REIRNEE) BYfE— U3 - 4 © ZEREEHE &

&Y 2000 E22TTHAE 5G FHEE A -
® [rifodtfy : MEATHSCERAVIAN (Pl : DHRIBEHEIRH] - FRERH T
*R (EIRP) # % ~ EIRP (RIZHIES ) 4 ARMIPRAF B HAARIMTHIPRE -

(1) Network (2) Spectrum (3) Technology Co-
—" Synchronization ~ Harmonization ~— existence

S T — 2 D 4G S T TITL L e e Wi

Synchronizotion supecolly in TDO are the best way to
ovold interference and efficient usage can be
maximized through synchionizotion procadures,

'\mhor dovolopm.nl I
Thus, guard bonds are becoming less significantty oc m Le, devices, us
required and network equipment cost likely con be %, otc

reduced.

30 : fEF 6GHz By 38R IMT FriaEEayBhER DA B, 4B 5 %
EFACE ¢ Telkomsel

(7N) GSOA-6GHz PA ¥ R #HAE R A4
HEAF 1 B B R AP S » M EIBIE T (Satcoms) Teiz
AL T @ RIEORRGS + 40V -
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B 31 : mEEANTENKETE
ERIFCHE © The Socio-Economic Value of Satellite Communications, VVA & LSTelcom,
March 2023
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B 32 : ERAOHE . C SREA

ERAIR © GSOA
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How Satellite Spectrum is delivering to Asia Pacific

BRI © GSOA

FERIARME - C SHES{EALE 3.6 GHz LU N FH%E Ry IMT 5/ - RZEF BRI
ME 3.6/3.7 GHz DA B[R R C 38R > FIRAEXECH AR E (R BAHE
MERAHBUR » 55— > IMT A& 3.7 GHz LA ERVBRRAA Fis -

AT
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3 600 MHze

3700 A8
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4 200 MHz

|
|
IMT Kentfiod 1oday
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ERACE @ GSOA
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. SGEBEHAE
« 5G %8 A9 49 I8 31 T8 St « ZHIBSMIEIRPLIAZ K #
KR SMHATRR [y
. BEH S CHENEHEEMOERE . AEESEARBENRER
. REERHE Bt - BURED ¥ PR R R 3R YRR
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B 36 - EEWE - 5G K& - 2R PRI KR
VIR : GSOA

7N~ Thinking Point * f&&REFIRIEE 5G B 5G-Advanced T Z HEENE

B E(SEEZ B¢ (European Telecommunications Standards Institute, ETSI)
FRH AR BB PR IRR L I1E 6-42GHz #REZ DA E Band 1 71-86GHz #RE% - H AT
T0% I Z R BR P AR R il - FLOE ARG RE SR S BEIAR e - W H iR A
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Traditional Microwave E-Band: 195250 MMz or 4x) GHz chs
14 bands from 6L 1o 42 GHg

allocated to Fived Services
& Over 70% of macro sites connected with wireless backhaul

Wireless Backhaul Evolution maore than 55% forecast in 2027, thanks to perfect match
Delivering next-generation connectivity of 5G requirement, time-to-market, easy of installation,
E-Band applications as the fastest growing at more than
S0% CAGR year over year

Modernization of MW and mm-Wave backhaul 1o better
fit 5G deployments

N
- © Introduction of new technologies

2027 0 Innovative antennas

ST OV T vy
D L e L e T

e i
i W s ey T l.zv
WO foereni By e e e
D R el e RS

o 0 Interference mitigation and cancellation techniques
— Backhuu (Fed 2051 @ New way of evaluating backhaul performance, new KPis
based on traffic availability and e2e Qo

B 37 : EAR R IR SR
ERIE © ETSI

R R R S 2 BRI 2 H4Rs TR iR rT s R E A [E
ZHERRE M A E » R E Band t A DISSEET/EH - WRC-23 k14
TE 26 ~ 38 ~ 42 ~ 67GHz DL 71GHz */FEEQ IMT (R -

(T J.LLLHLELLJ*LJJUU WW n » E&

Traditional Microwave E-Band
Impacts on Fixed Services spectrum after WRC-23 | wac.2 ovosew | 4257623 W4z | POV Wb
Globally identified for IMT Regony | SRAT2 T iberTRasion 1 Ragon |
* 6425 t07.125GMz Aega 2 | LOCH2 WT rittuatur o Brart aret Meseas ‘
Globally identified for IMT at previous WRC In 2019 Neyer ) SAB 2 MY Mhettuabon 0 Caronois, L, Mubbvrs B EATZ WAT seniostem » Segon )

¢ 24251027 5GH; IMT [pioneer SG band for CEPT)
* 370 to395GH: IMT (allocated for SG In the US)

MESOLUTEON COMS 20 (W2
e 405 to435GH: IMT (secondary 5G band for CEPT)

e 570 to71.0GHT IMTY (57 to 71 GHz widely used for RLAN) Sharing and compatibilits stwdies anil develig of technical condituins
- “ o Bor the use wf Internativnal Mobile Telocommmnication (IMT) in the froguency
Country-base™ allocation to IMT Dy 4 9004 900 MHL, 7 1288 400 MHL for parts therent) and 143 15,5€ Gl
* 275w 295GHz  IMT(US, Japan, South Korea} for the tortestrial component of INT

LB allacated for RLAN in some APAC countries
linterforence to FS is under study)

Wt e T * e b refe vy o credirysee

0 comnkdes Saved 0o teodns of thadees S dermifioamtios of Sogmeacy and
R 2 1.7 from WRC 2023 for possible #0004 D00 ABER ot prars Ohesrl i Megion | el Roguns |
Identification for IMT i 2027 AR A0 MILE v e aermel i Begn I wnd Reghen
* 7.125t0 7.75GH:z 71207 20 ML andd 7 TNOE 0 o ptt eerend, 1 Regum |
e 775 w8AGH: [EERRRAST 1Y
* 148 to1535GM: for e hemmevranl componant of IMT

B 38 : ETSI f2H R IMT $8ER
ERAR © ETSI

AR WO (microwave ) R K TR TR H AT RORAATEI4E RSl Ry B ~ BE
Sim ke 5G AT E K AU A= K #7525 E-Band (it A4 nd KMt l& Af i 5G
SRR EERAV(EA ~ 7 8 GHz SHEE I RARIE AV EEZRE > H ATSERE AR
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t -~ BREA : EERHEZ 5GBS ¢ TR - TUEKE
SEAHIE HAT SG LB - {E Mk COVID-19 FESELUR S HREK
B FHGECATERSIET - 095 11 BRI 5G A% - i E
2026 4EJE 5G FH Pz DR 20 18 - A @bkt FARBL R SREUR 1
TTEE - AR RS SR BRE - PR R A T 2 DR - DARECR:
B SG GRS -

(—) BrER 5G EEMERI
5G HA SR EB T AARE 2 SR KSR R8BS HAHEENARSK 5G AT AE MRS -
R EEEHEEZES (Telecommunications Regulatory Commission ) #&[ IMT
BREETY 2024 FE43EC 1,249MHz AR5 - HARRE 5 FEEEIFE] 53 EC 3400-3600MHz
3300-3400MHz ~ 3700-3800MHz ~ 6425-7125MHz }: E Band #HERZGTTENEHEN ©

P | — . — M e
Alocation of 1he band for mobile services 1o Medium Medum 2024~ 2025
upport 5Gimplemeantation.

(9400 - 3600 MHz.
RGPS To conduct a feasbility study ond o compafibiity Medium Hgh 2026~ 2027
[EEVLEEPELTTUN I analyss/ refarm the band ior alocation of the

wecirumian motde sary iCes

3700 MMz Bond To canduct o fecsbity study ond o compatitiity Medium Hgh 2025~ 2026
(&1L AL analysis/ reform ths bond for alocation of the
= : spectrumfar moble seryices.

$425- 7125 MKz TRCSL ntonds to agopt this band for iIMTuse n the  Medium Low 2025-2027
future

Agap! ight icensng acpprooch for 5G backhaul,  Medium Low 2024-2027

as published its 5 years Spectrum Roadmap

(0-3600MHz) candidate band for 5G, and will be Actioned m this Year
)-3400MHz and 3600-3800MHz) are also planned, as next step of 5G spectrum.,
i 20=1e ns to adopt for 5G
» Light Licensing Approach for E-band for 5G backhaul

[ 39 : BTERMF 5G FRLEE
BRCR - W FEEEELZR Y

540 1~ 6GHz £% F St 5= > 5925-6425MHz #EES FH RS S sh i » 6425-7125MHz
FEEGFHN IMT ik » Rl R R A R = -

(Z) GSMA 2 5G Bh R sEsesE
GSMA $EEtTE MR M5 G RS AR - 18 5G fTEnmafdk ] 2023 47 H
FEZE 158 » B 5G EGEEIREBR AT ATENE » 56 B 4G b+
AT ©
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5G is the fastest growing mobile technology

Number of 3G, 4G and 5G connections globally since launch (billion)

(3 Rapid Growth
« Over 1.5 billion 5G
5 connections as of 2023,
- making it the fastest-
- growing mobile technology
4 =2 globally to date.

> Continued Expansion

> « 5G projected to become the
P predominant giobal
technology by 2028

1.5bn milestone

Economic contribution

« BG expected to contribute
over $930 billion to the
global economy by 2030,

Year0 Year1 Year?Z Year3d Yoeard Year5 Year6 Year7 Year8 Year9 Year 10

G i = =50 (orecss)

gy GSMA

B 40 : T8RS R R R R E
ERPRE © GSMA

[FJEF 5G BB~ B~ IR RARRE A FHF > B2 5G S5k - GSMA
ST EARE RS AR ~ MRS BT IRRG R St A T S RS

bod o
:21.‘ 5G Infrastructure (50%) % 5G Services (50%)

P L - -
o &) 5 LN <
{0 (R T & i ¢
Network Affordability Adoption Markat
(45%) (30%) (40% Development
30%
Low-band : 1 Download 5G Subsariber ‘
Spectrum 5G Base Stations speeds 5G Data penatraban Data traffic per
| affordabilty .
“ user
Mid-band r Upload speeds | i 5G Device |
Spectrum 5G Coverage ; | shipments l |
Latencies 5G Device | |Revenue growth |
Mdlmmie{er wave | 5G Standalone } affordabily 5G FWA \ :
spectrum | e
Video quality | peogtraion

GSMA

B 41 : 5G BEEEMIER2ERAL 56 B@
ERACR © GSMA

GSMA TEM-E{EEI 5 7R & 2GHz ST ACRE 5G 752K > HAR= R
REE - WM AR EEARE LU E 5G S e « (RS R - BARBUR
HIEHE ~ TEMD RS E S B MR IMT SHEEEA 75 KIS RE SR S
FIARES - A HARUT RS -

(=) BEHZ 5G FRLHRITFARZK
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RS 2013 FERHAGTRAL 4G AR - BRI A SRR EIH - H ATRHE
fit 1.8GHz FHESHANE » [FIRF HEE3EFE 5C 495s 2 [ - iRt E ARG T8
History of spectrum strategy

Jan 2012 Dec. 2013 [Jan 2017 Dec 2019

Plan Mobile =  Mobile & = KICT . 56+
Spectrum 1.0 Spectrum 2.0 Spectrum Spectrum

Auction Siasinl o

3.5/28GHz 5G, 5G+, Convergence,

Strategy 1.8/2.6GHzLTE, Mobile Internet Industry 4.0 Digital transformation

$ Registration Spectrum Licensing

Freq. designation

B 42 - BRESEEERE
BRPRR - 58

[FIRFARE] SG B Wi-Fi s - tRHRHMRE RS - MBHHEED 3 mER
A =& o (1 NE - H B HESE 4.8 GHz & 28 GHz SHES -

5G Base station deployment and Evolution plan

Nationwide Coverage (~24.1H) 0 VoNR

(Voice over New Radio)
24.1H

o NR-CA (Carrier Aggregation)

()
&w. 5G

o Open RAN

B 43 : 5G BB AT R AR
BRI ¢

w88 R {587 P A~ ()2 Ok 3 DA SRR s (8 M SRS R T Bl SR AR
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F - [EJRE ek e i 2 A 2 A > H PRI K. AT ROt it fa

(W) HEZ 5G 2] 5G-A FHRAVAERE R K
BRI WRC-23 pER AR ITU 3L [EIHE BeiiEh WRC-27 55w /517 HR
RASGAE 2 AHRHHERE - D PRSI TEEAN T 2 358 - 1 4G R4y 5 k%
4 5G AR S AR EAR T (L RGAVE - S B R S Ry B el -

5G development acceleration Mobile Industry as foundation of national digital transformation
SG 2 The Fastest growing Meblie Sandard In History | ChaClauchn oy it shidiaghn, the JCT Skt ot up chingent §
| e aa . N . Iowwrted trianghe” | aoud Do OCT induiiey spece Al ¥
. o e 1o Soundation of national Sl tllzation
N e . s
o—+ 302 153K+ —+ A5mn \Yh Y+ 1.68n

E 154 ( 40Mn+ ‘ :
) 1 i
3 ) | i
2000+ 5G dovices 7 ot
i w, S8 % | 3 kS
110 m

B 44 :5G R ICT E£%E
BRI © HE Ay

H TR SEAEES S0%IEAEE A FWA SAITHRE » B2 2024 - 4 HiEE# 400 &
S5GFWA M - f&at 2 2030 FE IR 2EE] 100 HH - AREEE T/ E 2 i -

o R A A VT AR B SRR Ry B S O R A BB SO R - P LA
RH TEN AR F Ry B Ry SRR iy A e 2008

(1) =Rt SGFWA K 5C BEHARRKEN

SRS KBIZR Y 2030 AT SGFWA P 8E T HFE IS oA » Bl
JERAHESRN 5SG FWA Reffaiyagfe (2] 2030 2] 7T 4 HEEHEERE ) - e
KEPGRAEERE > LEER Ry R ARG o B ST BB SRR Rk
SRR > 5G [EE SR RE A RS S il T DL R B I 800 -
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' 5G FWA Projected Subscription and CAGR

! -«
: g AR -
1 <o | Y
G H | ‘)i >y
= i
= 1
< ' - S - - - -
<1 » \
@ ' : | > I ! b 3 |
% . l S S (FTRLS e
: ) Y it 22 y v
o | v -
= |
! g . i) = =
)
|
y India ft Usa Brazil R

B 45 : =iERY 5G FWA AR R SRR
ERIZCE © Qualcomm
5+ 5G B ARSI 4 T BRI A P A AR AS & T AR B Y B
Je 5G B4 BN R AERE AR TR A A AR B 4 AT R A A\ HE RS S R
SRAMTE B RHI R © 5G RHEIB(R ~ T - SAHEREA  DUFRE AR k=
LI SIS AR R R - [FIRFELE TR R R S 1F -

J\~ BN - BREBIFE - BRI o B fe 5t

SO R FEBITIE £ R ORI R ] R R SRR T2 - i
AR R M o W H R E R BURT A - SEEETE R EAE 3-5 8
i GHEHEEE AR ~ BEAIIRR BB &R - [FIRHE AT R SR R oK & oy
FCEr RS -

(—) Ericsson £fsR{E 5G & 6G nu AR E AT i 5 i SRR TR 5K
Ericsson R RIBIRAE B » 5C HrH i EHA AT - BEETTEE L
J > 6G AJREEA(E 2038 FEtEAK 5G - {HE] 2041 4 5G H E A T REREH# 20 {2HF
(NEFEYHRAE) - Kt 5G 1TEaE s EZE 6G fTEhEa R NEELIEE
B o RILREATIS R - B E R -
PEETEE IR - (R T A R R E R - BB B 56
RSN Bu] DTHED S B N R E R K R(EAE R 0K -
PRI s B v DAy B =g 2+ (1) A8t ~ BRI ~ (2) 5G %
BRSO LR ~ (3) B - FAREEUNT - T ETRBIEORIEZ IR 5G B

FBILAHGE A T AT R o ISR HUS 5C shilsAmE 40 SR ALE
42



I+ AP R B CAY T SRR SR 5G ARG ER T -

Singapore’s Digitol India 5G
Blueprint with 5G rollout

299% 397,923 SG.Aword

 >80%

B 46 : S0 - BRSPS 5C e
BRIFE © Ericsson

SRR B SR A R AT 5G ERIZED > Wi EEiEmaErs Y] 5 AR ET AR
{biieE » HEABKEES (BR - BatH) SFEFAML 56 s K HZ® -

AR LR T > B Hra i DARGEI TRV R RO SIS Y - FR Pl
SR PN E BRI - HAE— AR B BOREE - DIABRAURIHE = - R2KH
FATENEERAES) » 5G GRS TR TR I 2 AE th A R SRy - R R B B AT Y
il E H R R B

(2 ERARRIAEE

R R R R B - SR SO ~ Bt - MR Eal - 17Ehm
sHHESA = K3 * Viettel ~ VinaPhone F1 MobiFone » H B E A1 T H F 488 LL
Bz 84.4% - BRI 4G TTEIAER I E R Fy 99.8% » BEEZE] 2030 4 » 5G 17E1481ES
T E R E R 2 99%HI A > W E T (R 100 Mbps HYZREE < 2024 23 H 1 H
FEA FEFEE A 2G THEIDATTEEERAEES - 2 2024 2 9 H > 2 EIRIEAR 2G 4858
A 2028 FEEEA R 3G 1A 2024 FEAEIAAEER A 56

2024 /£ 1 H 17 H > #EEREHEAEHERE (Ministry of Information and
Communications, MIC ) JRa&#E1T IMT FEEEFHE - &4 2500 -2600 MHz #HEZA 3700-
3900 MHz #5E% - FHE f KRG R B — S Z HUSHH T & 180MHz - HUfS 5G FHRkEh
iR 2 AP EEATEE 3,000 2 5G At = HAHRAZEK - 5G FHETSA IR (E FTHARR 15 4 -
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(2) ENesREE TR eSS
ENfE @R EBIE A (Ministry of Communications and Informatics, MCI) 7&hi#
SRS RS EE 2 HAZE - DR 2020 4F 4G wEHIEZ B > #HER 2034
FEFIHRGE 100% ~ 2039 FEEF{EEEHA 400Mbps - HlERI R B Z &

TS - AT BRI R -
Coverage Quality of Service (QoS)

4G COVERAGE IN POPULATED AREA DOWNLOAD SPEED TARGET

w.
’ Ly
E‘Avr:
m -
The rest of 11% Is 709 oo ‘ I
as unserved / remote o =3

. It requires a huge amount of Baseline  2025-2029 2030@035 2035-2039 2040-2045
b build the infrastructure., (2023)

& 47 - EIFEBAIRR & 2045 F£HHR
BARATR - MCI

B ENE H RifE FAvEsEE& ¢ 2.1 GHz ~ 2.3 GHz ~ 5 GHz » HH 2.3 GHz
2.1 GHz B 1800 MHz #HESC AN 5G R IR - 5% SFAREZE B FHEhRERRG
= (DSS) BTG (CA) ZFHdfr > nIIBRERA 4G SHELLIENRERHE T - #5
# 5G Mfi#EIHE (payload traffic) - FREEA(EHIRELSD - MBERRLFIHEES -
700 MHz ~ 2.6 GHz ~ 3.3 GHz ~ 3.5 GHz ¥ 26 GHz * 75 KA&% 700 MHz ~ 3.3 GHz »
3.5GHz 2 26 GHz FAHE:—iEREH - MfERTFEM BRI A RE RSy HAt SR )
& 1427-1518 MHz ~ 4800-4990 MHz (WRC-23) ~ 6425-7125 MHz (WRC-23) £ 28
Hz - [FIRHEBORRREE S - FasEisd] - FTEA - aEERZF= a6
FECBHE MR (L FHRCRAR IR AR I ~ TP T DU O S ISR &
HIRE Y EFL HHRL R & IR G
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EXISTING BANDS

850/900/1800 MHz
2.1/23/5 GHz

Started In 202, some bands JRZFRC) bg T Plan to be released Plan to be released
already being used for 5G in year 2025 in year 2024

23 GHz, 2.1 GHz, B00 MHz . nage »  Total bandwidth
bands have been utilized *+  ASO have been *  Corvent usage identified for IMT:
for 56 commercial services completed PRIV V8 Saosihe 2750 MMz TDD
nationwide in (BSS) using 150 MHz
By hamessing the of bandwidth
advanced feature of Yo 2023 . + Some PO'“T“HO')':‘
. band (W00 MHzZ

'Dynamx Spectrum Sharing 1IN Auction of 700 This band e
(DSS) and Carrier MH2 band will be will be available for [d 0 be
Aggregation (CA), existing n 2024 IMT after the end of auctioned in 2024
4G bands can be optimized Rietcl iy yese i SO
to carry 5G payload traffic Total bandwidth ellte Service - . o z

. - {855 of bandwidth s still
CHTmARORLy 45 MHz FOD

246 GHz 26 GHz

under study

i 48 : EVESRATEERAE
BRAR - MCI

i~ BRE - FRERHZ A E[E - FIRNER BT

RolRHETS P F > (G L E R FHE S LR IR B A 5y 2 F 0T
% RS S B (EAFEZER - ARG H RS IHRL R IR AR ~ 2 B
GO HEHEHT SR BT - IURETTER -

(—) SEsEREH - R E(E - SRR R BT
SRR R 2022 4EDUIBAEERRE Y (spectrum awards ) f8E5¢ 41 N3 E N [E -

[ SRR SR 2 B3 - MIERFR AR 3.4-3.8 GHz SHEZHINR 56 -
R 9 ¢ EEACHIE 2022 S DARSFRERE IR

DEAHNE | HSERE N
B RS R ik
HR 2022 6 GHz ~ 26 GHz -
600 ~ 700 ~ 800 ~ 900 ~ 1800 ~ | 600 MHz ~ 2300MHz
E[IE 2022 2100 ~ 2300 ~ 2500 MHz ; 26 | R<FEH
GHz
- . FREH 190 MHz > 30
Eyl[IEAA 2022 2.3 GHz ~ 2.6 GHz MHz 2L
S 2023 3.8 GHz(100 MHz) B4y I R R
IR 3 KREFRERE
TR SRS - RN
2023 FE T EHRAKT
R[] 2024 28 GHz HUH GG - 1Y
2024 FEHEE > A
[EHFRE H 700 MHz 48
E%
HA 2023 700 MHz FEH T Rakuten
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i 2003 éiISHz ~3.7-3.8GHz ~ 3.8-3.9 | 3.8-3.9 GHz KF&EH

EllE 2023 Tri €4[0] 2.1 GHz 22 10 MHz $H%

4 rERE 2023 | 3.5GHz | RE RS
HRAIE © NERA

Recent spectrum awards in Asia Pacific 2022+

2024 South Xorea
= . . 28 GHz kcerses cancelled and
-(h-'m 2022 & Ivoanu ed with an additional
£ 6 GMz, 26 GHz 3 " 2!)0'—' MHz in 700 MHz
M3 )

b
gl =

——

Jndia 2022

— v 2023

= 700, 800, 900, ' @ l?()L Mz 10 Rakuten
ymm ll'O 2300,
3300 \M H ~—

e TP YL
Snateycaiouos il T / v-mu'n )nU
unsald |

L MOSOIE | Al unsakd all S

\ V«Mn 4024
—_— 315 GHMz Lof3100

&rgkv.!es 2022 [ \ * Ho blocks ursoid

23 and 26 GHa R 11\ [

90 Miz sold T W |

30 MHz unsold Bt — ‘-lnd.m.a 2022

_i ‘21'&": 10 MHz 85 returnad by Tri
} B New Zealand 2023

D = 3.5 GH direct award
Rl Aosstralia 2023 / b
SRR 100 MKz in 38 GH2 1 —
NI

Some regional spectrum wasold

o el o

B 49 : fEAHNE 2022 4 USRS HRE

BRI © NERA

NERA 4 2024 53842 (Round-by-Round : f€HT 35 FEAVAEEHIE IR ELAY
ERZEI) - ST 60 ZEE R BE AETTHAE - BURE 3G FHUIE » 2ERRZH
FE TR A PR R E AR SRR R LN (20 N &) PAE]HF 2 ( Simultaneous auctions )
HY5= BARSF LRI 2 Bl & E AP (simultaneous multi-round formats ) » 411
40 E (Clock Auction) » [FIRFHHE ZEFHES - T ETERI/EHEE TOE IR -
DASE I PSR A P IR DR A R A S S T (175 & » TG & = B
A °
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B simuttanecus Auctions || Sequential Auctions B Non-auctions

35 5G peak

4

4G poak
3G peak ‘

w
o

~n
N

- -
=] o

(5.

No. of mobile spectrum awards per year
N
(=]

0
1980 1985 2000 2005 2010 2015 2020

Source; NERA Economic Consulting, Round-by-Round, Learnings from the first 35
Years of Spectrum Aucticns 2024 |, survey of 60+ leading economies

B 50 : 2%k 60 Z{ERF M IESHEE H3
BRI ¢ NERA

B2 AG 815G - SRR E ARS8 TEE L - 46 IpUHVRFREZ(ERS LT
iR e R HARSRESRRR Y BRI S R~ SHHEL ¢ il 5G R UHYRFRE SR
A (B T LUK SRR (EAGE R — 2 -

1.40
4G era characterized by rising prices S era characterized by falling prices for
1.20 and steep premiums for lower higher frequencies and convergence
i frequencies G across bands
T L00
4
3
a4 0.80
o
S
&8_ 0.60
E
£ 040
o
W
=
0.20
0.00
2000 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023
-e-Low Band ~=-Lower Mid-Band ~+Upper Mid-Band
N'_] —a 31w Source. NEPA Economse Conyuiting Round- by-Round, Learnngs from the fisst 35 Yeers of Spectrum Mxctions N4

B 51 : IR 60 ZHEERSHEFEHEER ZHESb
ERRR - NERA
SHEPRFEBIGEE I FARR @A R B T = S EIEREUA T AR (5] 2 0
® HI LI H A (nominal cost) #EfTHENR » FRRERFA B A AL IAIHERS
TRIFFR S E A A T - 256
® S LIEEE A (material fee ) #EITENR » [EHLLFNT » HEHFAE IR
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GHZENERER © T - =X
® fRE A iF U TEIANIEE « AR - /e
® R EEI/ENTHC ¢ ArERE - B
® o ECHHE ¢ ke - fEE -

Firm expectation of Frm ex| ation of

renewal at nominal renewal st material z
cost fee renewal &
N ] =
W < I+l 1 —
S L1 [N 1

Certainty for license holder
Role of secondary market

Tying use / investmunts / refarming 1o licemsing «

B 52 ¢ SHREER IR IR 2 BB 5 =\

ERE ¢ Coleago Consulting, Spectrum licence pricing and renewal policy in mature
mobile markets

A TTE R E R (MNO) il 2 ] PREK - AT RaR AT AR
AHE (cashless auctions) HEUEFREDE - I UHE TR LIRS - M S0
B RR T &8 LN TR VIR - 5 DU o I R I > 40
BY R R R BB B R 2 ~ ALV R T E TR S E R 5C SHRE T3¢
o (S UM N RE BT R Z &S - S5—5H > SRR E ]
LR E e iR EaGETE S - DIRHUBITE - B R e E -

>4 \MSHaN
5 <M E AR RS
t - FER O 0 B (RIS R R T
8 WA REES AT ORI
- SHEBRRIR GRE)
# 5 e
4 E-
S BROREE
B3 A+t 1 B (computsory)
8%‘ FY
& o _ s
g € WS
1 g {Bundling)
S SRR
Low granularity High granularity
BEEREHEMNEBER

B 53 : fEHEeHE
FREE © NERA
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(&) BRI TEI TS VR E (S RBUER
PR BA B AVECERCR - I RBEIZEEE © - LHEERASERR
VR 2 > PEARREH B T AR R R B R TR AV EE B AR - bR 1 3RREH B AR RS
— R IE BRI E IRERE S - 280N A SE AR R T
WA B E A - %8 RS — TR -
FEEESREan T - RS B pR R ER - e - TTEhiE(E
FE S e Y S A e SR IR P B

PR ESHRED - oA - ERNBHIBETERR - HRBARE .
- AMEEREEHRTH —  GAMEESnERTR
F FOHARSEESGRNY  BUARERZEANE T c TRANESESERES  BLATRRSEADE
- BEHRESRATLE — . ANESRASHS
.+ HER/MRBENRRTHRE £ - sEmsRERnRRiEn
- RREBEREAIRRE T BRI £ - WERRERL
18 LG8 - W56 - 6G
- A R

rBIF-RMNEREE

B 54 : TEEEEERREFELE G FHN R FPEER
ERIAE - Coleago Consulting

Fo T ORFF 55 - SRRl AR AL S Z e T o0 lie > it i SR E e
i HAA RURAER > (EAHRE AT T S R A S R Ry A A 1T Ehar =i
FEAEERA S > THEGEES A > BB FEEU AR EREHR AR
PRGN I T (B AT RE - 5 T 5 Rty > R e R R R S I R
%5 0 /NS B ARG B AR R B2 R HEE
FHEMAEER - FEEHTY 5G BEAVHRLEAGIS - SREIERIINE - 54 >
R B R R R AR B S

DLEPEEF R > B S a2 PRI T SR a2 R Y55 5+ > Telefonica #X3E
BEEE > WA Ay AT&T B MVNO ° AT&T 7E 2019 4 5 HF 2022 & 12 A 53 hlliKE
SEHREEE Ry 18.77 MHz #Y 800MHz AHEE AT 2.29 MHz HY 1900MHz ~ AWS #1 850MHz
SERE - S— 51 > SEAVE EF R (S FE TR IFT BLETRH 2025 412 600MHz~3500MHz
1500MHz AIERAERVHEE - sk lee 5G F#EM - 28T AT&T AR TR GIREE
ZHREE 5 Altan G208 4% - HIEIEEAIFEERT] -
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# 10 EFEF=ATEEREER B - BT X - A EHE

Mobile service Revenue Spectrum fees | Spectrum fees
Operator revenue $ million| market share $ million % of revenue
68%

Telcel 150,631 8,785.3 5.8%
AT&T 63,384 29% 7,747 .4 12.2%
Altan 8,001 4% 4824 6.0%

ERIAE © Coleago Consulting

SRR IR R 2 40 > 1E 5G B U T BN PR R S U T B T AE
e > B QR - 56 - SRR - SRR A
R - HHEEHIREER > TR -

11 56 RHUTH N FERERETHE 28

- THAERERSRENEE - EMFSANAET  dARERERENTRER
BRBRETEMAEF -

« MFREAESMER  PRENUERREINGUNEEHER ROBBEFES
DHEFES -

« SRMNERANERSROAEFESEENSTEOME - EANNERAE -
MR MRS -
« RRNARNTREN => RERZREHRBIRRA -

- HEBFARNTREEREKERBSSARSEANWRRN - EMRNEE - #7
PR HMmE -

¢ FERBEEME  BEROLREESHEMOMR -

ZRIACE © Coleago Consulting
FERR AR SRRT SR IR EE 2R o] DUB R AU ZAMIE B S ARE EE I
R DACRFR RS S TR 825 M - SESRHANEF ) 58 2K MRE - [(RIPL st e ReE =X

Ty (AL ] USRS (H E = Y (- DU B S B R s I AR -
R 12| BEENRERIRER R

Bx B R RS R T
EH THE H B

HA THE H B

3Bl THEIE EhR I
JIIE-VN SR THEAR I
ALPh R THEHEIR R D)
L TR K AR

BRI © Coleago Consulting
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(=) GSMA-ERHISFRE EEAE 56 HHEMER

HRHBERE B 5G R EREE » SHEERE T RERZE - GSMA
FIAHREE ERBO R T

® E M R(EMFE » MRS EE S

® FE AT EE P RHRL B L R R AR R IR -

o REIFREIRHAEEE - BRI E

® i PRHUE e s R b MR H i 5 E BRI

® I RINEEERE - KA AHAEA A BN B IAZ E -

Policy recommendations on spectrum pricing

& 55 : FEst e EBCRER
BERECE 1 GSMA

51



T BN R AR | BB E 2R - SRR

R an K AL % 2T Ry P B R Y et sl - BEPR L 5 3R
s {E AR S I 2R I BRI R~ e Bl (R — EE B NI Rl s EL Pk 1 2
Ml o [EIRFRAE IR R S SR BN Ry A o R A B 2 4w > PREGHT R o
BT BURTTEN AR MR A F 2 BB Y L [E] 25 ) R s - Bk 17 R SR 2
BFERESN > FEIRFFAEE TS - A 419HE R AR BRI - FEIEa M alE
REJT R = B A e S IEE © AN TG sk a ok il R B D LE TR T BR AR [R5
& RS ORI B RIEE A0 L 7a 0T R AR RO AN SR A R E A 3
e B R R S 1 R N TR 2

(—) TEREEES (APT) HAZEAEZ
MR{ETE A EE(S4H4% (Asia-Pacific Telecommunity , APT) AFZEEE AN & BUE
JF LR B % 72 S AHRRFE I - E AT 2R 26 AL 48 - sEAO&EA 40%
NCIEE R4 - Bl - 288 Rt GHEF 2 A LUK COVID-19 BRRE R L
VEAEBLHAR R - WAEFEIR 3 DA 1 (1) BERGRA © 6= BN A Y
St s (2) FEFIERHS © SR B Rl © (3) ERSE A E SRR E - of
TR 3 T = B 55 N B AR AR B4 72  APT $R MR % =
720 EHE] 2024-2026 SRS 0 H S AR ¢ (1) BirEs AR -
(R A 5 (2) [SHEE%Z S FEREE K ICT MERZErI4Ers M - 22tk
FOREME 5 (3) S8 © sRE A BB A HERU B0 5 (4) /KBEHIE © IR
BIE(E R ICT 281 5 (5) BfiridAl © FIFHE(E K ICT HLAARE ICT Ry{E -
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Digital Inclusion:
Removing barriers to promote digital inclusiveness

Sustainability:
\ '§‘ Broadening participation in
telecommunication/ICT

Trust & Safety:
Ensuring secure cyberspace,
security and resilience
through telecommunication/ICT.

Digital Connectivity: @ Harnessing the benefits of

Enhancing access telecommunication/ICT
and efficiency of digital infrastructure. and ICT-centric innovation

B 56 : APT $2H 2024-2026 FEB 3% 7= 7 fF R 7 SUBUR R B
BRI ¢ APT

FoTH-PEL% 22 - APT fRHH B HRE R bty S BRI o [RIRF It/ N L
a2 HEEMHRE L - Bfh (1) fEeimimesets - nT e T S « filE KO
Bl RMETE - AP AITEIEREI BRI B RS IR TE) - AN
TESEER RS 2 BAF A ROK ERE ~ GRS (H i R RS ARRRATE ~ HERS TPv6 LA
KB A TR ~ (B B ekl o (2) ReAHal s RIS A AR BRI B B © ]
TESRE RS BN R SRR BB T 2~ A FHUSSHEE B ~ A TN ZE B (RAYEL
SFOMIBEFRERSS ~ fhaf IMT AH At SELRAigHIRES - HEEHE R BB LR i 7F
FIESEE - HAERAE 25073 0 BHEEI(EA 5G ke FWA JEFIZ5H %
I B % 2 -

Digital Transformation:

(=) TARIERRFEBETTE - TR 2 SRS ~ Rl R e
R & EE 5 Z B & ( Bangladesh Telecommunication Regulatory
Commission, BTRC) fefft &I E S - 17819 1.9 BHFE -~ 1T
&y 118 B P B R [ E TaARLY 1,200 S P % HFFE BTG 3Rl - A&
Gk in ) A BURBUHRBL & 2= RO Bl irhal 2 W 572 o DI B A R 2
PR Ry i TR B S B A (B R AAE 46 EZE AN E R i
'8 [FJIRF I AT B 28 S R RE T AR T RIS RO AT i P > B BRI H N R R
JEE P B PR > DIFIRATE A b 2 s R BE RS - 5951 - ekt Emdeing
AR i Wi-Fi RATEIEEE SR - EIREEERHLE - BTRC f5MH6
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RE %72 ARV APREY > B SR - AR 2 - HAKE - 3R
BB EIRA R FNZER - NIERE STEIER RN - #r2HR - KGREAE
AL AL s AR v R B & 72 © S59IMRE] 174-230 K 522-614 MHz FHEL it
S iy 3T BE R EERR (A - 600MHz ~ 7T00MHz #EERHE IMT (£ » THET 700MHz #HES
AR 2027 SEFALG T BC4S IMT -

522 MHz 614 MHz 698 MHz 803 MHz

Digital Broadcasting IMT - 600 MHz Band IMT - 700 MHz Band
57 : BTRC SHZRK

BRI © BIRC

BTRC £ J [ AREAI % 2= PRAUCL M ST

® EMAVHEYEHEUR ¢ WSRO ECHAIR ~ B R Z TR R

® 4G K 5G TTEhiEERAErs B e S SRS

® UG RASESRLER

® L MNO #E{T FWA -

45 B4t BTRC A AN [EI R J7 267 A [EI R R R A TEh4E RS - TARAE RS -
1 B 4P A B 1 B PR B R R M i EAT R B AR - A %=

(=) BB XL AXIATA fTEEsREE IR B S E X HEATHRER

ENJE XL AXTATA TTENENE & f2 R A TE N i S R DR > B &3 I
A EE R T ~ PR R G ER (E R A A e B S HE T & DU A S » T
—RHRE - DRSS iR ~ SLARDL R A TE R R DA A & S i - AR
BEfe Rz 190 BV AE > B MRt S SRttt miaey 20% - Br 1
EESHENIEELLYN » HErHEEATR AR, - 1 HNJEM/D > [FIRFELEMAE R ({1
YNZRE ~ AL ~ Frins ~ EIEE) fHEE - ENfe HAisrlicss IMT AYSREE(IEE
{8 o RACTHIIE NIHRL 7 B A E S A ETE Ay B G R e = T T 5
N ERAS SR IR R G B A SR

$H 5G PHREBIHREEROK - DAY SG SREDETE ARy B 5 - JKEHA

S HE (2.6 GHz A1 3.5GHz) it 5G 78NN ZE R A T » BEYMESHEL
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Ry B THeft 5G MER IR A #EE] > [N RATR A2 & (R A e

B

itz XL AXIATA 178N EE TR A HEB E e B E&OK Z B - (1) &/
S HtER - BiEpgEstEHa RO L E DRI BB R
SRR R R R B AR AE - (2)BUN B TR - tEfR IMT({E
o~ SRR ) PHRE ST ECZBUR - DR S RTSEa NI SOR 22 « B SO R
ERSHRE IR & DUDIZREALAL ~ SCRFRERHSE ~ S pAHYEE A BUR 5 (3)
FESRELLR SR - SBLERERCGRESE - Rl e K fmiEt & - {E R EIRB AP
RS EEE S AT R 5C JEAE S L FRE S - F RiH B & fFR R (%
REEERE et B HE - BHF KB TRERS » (4) BiiFraE - 54
AT SRR AV OB T 2R AR 2 St (Device to Device, D2D) #5814
BEARUTTENESE -

(VU) Rivada KZ248RE/\ SR HHRAT R (ERY B

Rivada RZEERS A ETY 2022 52 3 HAKIL > SAFNMIANERRER » B—X
BT HEHWEBUERE (Low-Earth Orbit, LEO) 2 £xBfM: - (RAEME - B
RGBS - THET R LT Ka AREIRIAE 1050 A HSEHErT » 2 2026
TR A 300 FRFETEMER - 2 2028 FHHHEN 2 600 FHE A o [FIRF R R (2R
12 (business-to-business, B2B ) e SEBBUR BL{L (business-to-government, B2G )
Z R PR A R R A R B = AR R e e R -

TRB R 2 IREAVRE - AIAREETT (1) 40 RARZMIE A LS 1 - 7R
aHUP it AR Rt iR = 2 R R A T AR A R R - (iR RS EUR4R L3805
BIR ORIEARTS - &R RBURARTS © (2) @ RIEEIRIR N - 14 L A B (R R
HESREUTEE R 2 B B - BN RIEIZE ~ IRIEEDAFI A RE A E T 2
REEESE ; (3) JBEENINIZE O 2 s A IR IR BN R e fhHRE - R
1% 8 EAEAREUE EP SR AR E  ARE A - BN - LR REERER 5 (4)
fetdm Bl N2 R G At et - BB A BB
SREZOLO TR T FEORIAPRERAVIE I N - sefr @ irdsr e M i Er ~ Fe R
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PERITHRE  (5) SCEHEIR RWKIE ST © RN ImAGES 2 AR s By - 251 i B A
RramaN s - DISC PR SCEHE R ARG T > — DR bR ~ ARRE AR A%
EIETAE -

[ERF AR5 H B s i BBy > 512 (1) &iEE#HE (High-Throughput
Satellites , HTS ) * & 48{50 FHI 2 (E5BH R ROMIFRAE il - Bl 2 AELEE » mlie
S EREHEBNIEE § (2) LEO #2 * f2 I B (KA T sy Biga
B RARIMRAOA - S R FAREREE © (3) St E I B ¢ B R
T A TV B R & 2 B B B RO s R T ROR ZE Rl (4) BREGE
R HERBREMHPFEXR - MEFE AR EIIRR - 258 a5 s
HilE ~ SR RA R (5) AR ER#ERS (Optical Inter-Satellite Links OISL) * 7n
ST R B RS - AR AR - AR B B A A s U R 2 B
# 5 (6) % Gateway (Gateway-less) iy * T Ry Um B 43 Im Bty - BESOTERT 2 &
A ks S [ A (T 30 7 A T 2 e U ¥ U

Rivada 75l Fs B2B % Faxat 3 MAHAY » 4Nl F i R4S (inter-satellite
links, ISL) 2 f# 2 H%£ % Gateway ~ {1 F ISL {24 % Gateway DAK ISL FERRZE4
TRARIES (i (2

Type | - Last-mile to gateway

I

: Gateway-based X 4
amazon & = » Satellite serves as bent-
D ' [ & pipe link to gateway intornet & 4
- No inter-satellite links (ISL) N 1,000 km

Type Il - Last-mile to gateway with laser extension

TELESAT ' Gateway-based » N

ISL used to extend reach to

! t
nearest gateway actiot (b L
--- [
Type lll - Meshed network in space
=~ ~

Uses ISLs as optical
backbone in space |
B ki 4
Customer HQ Fined Sites Moblle Sites

-

B 58 : Rivada /& B2B & sk i-EmpEn
ERE © Rivada

SR ",
|

RIVADA (

SPACE NETWORKS
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+—~ BT - BERZEENE IR S MRS R IRINE TR iT
BEEWE
SRR ZE B34 B S IEAE KFRAE R U A K BRI - IR s A ps isi= -
TCH RS R B A DR S s 5 [ - (E It R TR AT B A AR -
HR R s 2 R A RIRT Rl 2 V& T » FER AT RS - (0 a2t
RS - B A IR B B BT BB, o ASGE RS B G 2 A AR
FORHIARE D77 » DU 1B 7 AR HE P FeieE <~ AHRADREL - B R A
I M e TR A 2= (HAPS IMT Base Station, HIBS ) i/ 78 #f 1 #8
P2 BT DURCE— R IR B I T = SRR G MR 2 BT -

(—) Access Partnership BERIA SR H IR E HHE

Access Partnership BAHA B fy R ERIaRART A E] - 72 1999 FE LIRS A
F PR A BT PREK - SRE 2 o B P IRV B 2 1355 - (RIS PR A AR By LRL
i I - INAR G R IEt WRC-23 2Bk O # 7 Bl R ir s 3 5 =0 & (1)
EERHLSRIHTRON © TE W R iT Bk RS ~ AV BT 2R DL R R B % 2=
FHENRR 5 (2) fed EAi I BT © f i s A 50 FH DA R R fltase it < g R Sk (o
5 (3) BREE KRN Z R B 17 B 48 5H ( International Mobile
Telecommunications, IMT ) #5&% ~ & Z= (T8N 2= (HIBS ) (£ FIME AR AEE)
FHIEREEZ (Earth Station in Motion, ESIM ) {HFIAHES  (4) hrsaimaf « gribfnze
AR~ REE IR S B R A DL R S K R T AR K

WRC-23 skt AR EIASRERE - Rk 4 RS (1) e REEEE © kit
SAEA ~ (e AR HE AR - [FIr R S s Rss (E FRCR ~ s 2
{E AT 2 EREREGR (28 BB ERGRAR « 1 = Rl REE BT P »
TTENIRBS 2 BC ~ ESIM Biffr 2 St imaR 2 B S -~ SESREE ML ~ ATz Hid R F 3R
ARAVHESD ~ (REESRAREE KSCE ~ fiyd D2D 4R (3) MEEMASE - gam - fl
R~ B R PR E RN S ~ BIZ - HIIE K ITU-R GE(R MR # -
FHREfAER - REAETE -
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SHEFIIGRAEARS & B s B e AR IR APk 2 R 2 AN A
R ET - BEE A EAEERAESR -

i Regulatory

/N | Framework |
/ N\ i Evolution |
/ N\ Resmntieiiibiacans b
/ N\
/ Terrestrial \
\
Mobile N
/ Networks N
Challenges in Expansion \\
N\
\
\\
\\
Satellite Communication System
N\
N\
\\
\.
\.
Hybrid Technologies N\
\‘n

B 59 : BREEfEAR e
ERIAKIE © Access Partnership
(Z) #E§ ARFM &¥&@ D2D 28
R AR EE SRR E TS (Authority Of Radio Frequency Management , ARFM )
HAETRZEAR T FEEM R - EEE a0 E S GIFRAt D2D HER - it
{TENA P A T R a2 2 e HE R0 2021 FRHiGHE
tH -+ WEBHARZEEF) D2D i
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Telecoms operator

Sateltite/NTN company

Market

Number of mobile
connections

(mitlion)
Bharti Airtel OneWeb India s
Vodafone Project Kuiper Europe, Africa 3
Telefénica OneWeb and Starlink Europe, Latin America 262
MRS :;::*Qo%:m}.::: Global ~ Afriea .
Orange OneWeb i‘m;ﬂ'u' g 229
Deutsche Telekom  Skylo and Intelsat Europe, US 193
Veon OneWeb Asla, Eurasia, Ukraine 158
Vodafone AST SpaceMobile Africa 153
Verizon Project Kulper us 144
T-Mobile Starlink us ne
ATET OneWeb and AST SpaceMoblle US n4
KDDI Starlink Japan 67
Telstra and Optus  Starlink Australia 28
STC AALTO Saudi Arabia 25
BT OneWeb UK 22
Rakuten AST SpaceMabile Japan 6
B 60 : FEETHFESHEZIMR

ERIACE © ARFM

[A]HF WRC-27 TEAE5 & IMT #HES » 55— © 4400-4800MHz ~ 7125-7250MHz

7750-8400MHz DA Kz 14.8-15.35GHz #HE% 5 B
15.35GHz #5E% 5 55 =& * 4400-4800MHz ~ 7750-8400MHz LA Kz 14.8-15.35GHz #HE% ©
539 WRC-27 1 TEhE = B > (RIS

FEFFR (D2D) w]{#F 694/698MHz ~ 2.7GHz #HE% - HERSMREHIITE 5 2 iR

FEES 1427-1432 MHz -~
2120-2170MHz #EES -

1645.5-1646.5 MHz -
[ ey B LA P 2R

/—‘/—‘—AD.
[=T=

/\?‘%D)FE’/G\“

FITEN R IMT SHE T4 E

(=) Intelsat BRMESREL B SRAREE S SR T R AR R ERE

LN 4B

Intelsat 97 51

TR SRR DL R B AR A
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H 2 R

7750-8400MHz DL Kz 14.8-

pEa)

1880-1920 MHz ~ 2010-2025 MHz DLk
DIt e FE -

> HAESOTIEAE D > H{)
A 27 BACER AR ~ BB PR mEEPE - CH R Rt

HiE
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RS HEBN T AR A S Z FRR - Intelsat 08 /R R B IR TR AN T S R > H(EHE
RAE G A FIHI Z RS SOHTATAERS K I EII AR ~ T4 es K fd 2 4
B Z &5 e > 6C HESRHE RS BRI - 48— IMT BEHEi-F 2GR & 80R - 1E

FZEBIEIRETT

6G FRE AR B R I B I s uE ~ BEHUE = A DUR i 4 s Il
Te AT N ERVARRS AR > HI SRR ERIFT R AN RS (F - HNEERT
B - LURFTARI S FREE TR S FSR - 5550 > 3GPP Rlease 17
EEHIEATEERSE] 5G WK 6G RSt - fiTBL ISA B K22 f5 f GSMA
R - (e E S F - MR DA E ARG S B A B R R BRI ECR » 2K
¥ D2D FtHy G o

RIILL > HAEEN LR R el i Ak R B E s » I HEVS e SiEst 2 ZIRiE 6G
K WRC-27 £RHEZE » H WRC-27 #i8 80% I8 H il 2/H - EIEE g =
ZHEEt D2D ~ MSS S hastskag -

+= - B+ BEAE GSO M NGSO R&FZIfF - fjiif

fl ~ BEERPhER SRR T KR

TEHHPHEE IR T > B HE GSO Fe NGSO 2 24 AR ZHEARTE NGSO %
G —HE AP ERS - FENG R rr A TR - MR E
GSO JRRANENRE NGSO B - [FIHRF & o T HEAIHRT - NG gmAksT H
FE B R 2 AR5 FH R B B AR AN IR AT > LUK T RE R S B s (L B B AE 2R
FOERIERR R > DURE S PRER S 2 2 1756 750K o R R AN R Rl R B R R T 2%
R Ry R A IFHEARIY —H 77 > DU A E PR U LR AR GSO A NGSO %
FELAR ZAEATR NGSO Z&RHIRIGE 7 ACE BT K BEA 2R 7 -

(—) Amazon $H%f ITU 2 A EEEI T B EHETOE
Amazon F2H ITU EFE 4 A EERTHE > 40 (1) feaf T8 3mE 5 2 [
LI HEAE » IR AR SRS 5 (2) Al THE - W E SRR E R
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HEEEIIREN - RS2 0 (3) AR2a+HE - SR st i#%
ZIRH : (4) AETE - KESEERERARLE -

fREZ ITURR ZAE > 55 1.167 STRETA T > RBUNEGEN TR &1k
Il ~ TTU-R i B e AR E AR A B R L= AEE - 55 1,168 9
T BER st HEERZ THEES AARFHMEEHMIIRIER T > 8
WA {18 B 2 {18 0T [l P - 265 169 SRA EIYT18 - R EafiH R - H
fi 22 FIERAYIORE ~ BREEI#(E - PHBREECER1E T RR ZE(FAYHAREIEEHAR

(Z) EVEiEsREa R - BB T E B E GSO A1 NGSO Kyt

EemmslEL & E (Management, Ministry of Communications and Informatics,
MCD) Ry RS - Hef 2R 6 MIEPHEE E 22K 212
Gbps & 3 * 2024-2026 410 2 FAFESHE[E E 2 2R 180 Gbps Hife
= 5 A4 FAEME 2 EEE] 42 Gbps @A E - 5 2030 FFHETFRKEE 1,5 Thps &
B2 BT - FERFENT4E MEGBIFE R 2 728 - (1) 88T MCLUAKE AR
FAER 5 (2) 1B GSO K NGSO JehtfE Ry Bk 2 IRt G © BB EUNETE
RIS TR oK ~ B A EHVISEE G (ARREE ¢ Eefi 2 R (BRI ) |
(3) “PlreBkEs - (el E BRI G EF - REDFHEE - &
R& Bt e R ETAREEDOK - HATEIEEETEERAAM « BNl o
= #H ITU 55 156 577888 (WRC-15) 2 19.7-20.2 GHz ¥ 29.5-30 GHz ¢ ITU
25169 g8 (WRC-19) 17.7-19.7 GHz £ 27.5-29.5 GHz Z #1757 EC » WRC-23
FTEY ESIM SRR EC I ARMER A - IEAESERPHTERT  HBREEE o] A IR AN
it SRR P EAEERE AN -

WRC-23 NGSO B HIZEERYEZRER © NGSO #sR I EN: : FFER
TE RS ECRED  (REE€ 7/8 GHz K 20/30 GHz Z [FEIP#E# 2 K/ TE# 2
frat GSO ##78 Q/V #HEZZ NGSO 5248 5 NGSO i &k » RN GHEFIH
HaEERERA GSO Z EPFD Rl - DU~z NGSO 228 -

HREIENEsd BaIRASEIT-E © GSO K NGSO #hFZm/e e a2z K
T AT AR i R HUS Py - LAPRGE GSO » [FEIFFBNIR 88 NGSO Z B34 5 58
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= IEHEZ ITU J37ARIRER? > 2RAE{EEI IR  MEPRE R 22 S (g 5
EATENER] > AVE EES T RAR I -

(=) Viasa &tk NGSO-NGSO £2 NGSO-GSO F:zsris > 3

Viasa #EERBE 2 A FE T Em NGSO-NGSO B2 NGSO-GSO A7 » /4
SPGB ARG B B R oA 2 BRI - (2 AR SRR ST eI E R &
o HEFEPTEHESRARZBRER - WHEIR RR FUE - 63 - &%
BFFERRATH - A BB SERES) At EUS B RIS - Al R
Z NGSO 48p& nREALE L RR 55 44 R HAZHRIT RR 5 22 RRAVETIR -

HATEEK NGSO 2 &4k RR 5 44 RILFRER > 2 H AT AR R 2 [
R o AR EE A RN E F AT e WRC-23 $RACHY R 15 HH B HT 2 B - R e A
NGSO 2774 EPFD 2 FRHIE LA BR (EFHRTHEE 75 0 By 4A TAE/NHIEAF
172 TAE - THEEFEE I ARER NGSO » A& %58 NGSO FE4: THELER - #
FAREFP AN EANE - 405811444 EPFD [REISAHRE R A -

+= BT P RRERERRRGE T HEFTREE I E R

W& B iR A K A T (Rt ey o] I > A BRI Z R T ZE - DA
tEPRATA F P RESE IS AT L SEGH R - AIS R G s fka T H AT IEAE (E FAYA [E]35
L AR A 66 MIHAMARAKM AR HIRAUEIL T Wedfat SRR
AR REANAT S - DU NS I geAE A B S fe iy B AR S Ty S A

(—) Hewlett Packard Enterprise Aruba Networking-{5 FH B Sh5E2R R TR
Wi-Fi
HUFSEr AR 1 55 P P R SR 1S AR PR 5 - DARE SKTEIAGES - B & Hr ]
B~ TAERIAETE TR AVECE ~ WIS S A FReiaryfeKies - DURGHiig
HI5 LA 5 DS TR - SRR ER - ZEHER MRS - FERTAE A
EER TR - DR = ER SR HREL - 3560 NTIA fE H B RAFRTEE PR - T~
—X Wi-Fi $p& ~ Rl 2 ~ PR RV RZE AR - M EBIR Em TR K -
5G 1 6G EHAMEES ~ FAA fEARAERS - B B B N HA S S e BE B 7R 0K -
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Spectrum Amount

Exclusive licensing will block many spectrum users

B 61 - SR RAFSER (BLFRED
BERAIR - HPE

6 GHz Wi-Fi et FUR BRI A (A S SRARIDR  FRH IR - 148D
FREE A PIFESTA T E -

Low Power Indoor (LPI) AP Very Low Power (VLP) AP
. 2 Indoor anly « Mobile indoor
‘I
) -
— 15 |
B
@
i {; j ortgn! (&
181 [ il | _ —.' sy} W
o | ) ok
-~ — E- L o 14
Subordinate Indoor Device Mobile Client Fixed Outdoor Dovice
= Same rules as LPI AP, plus . Indoa ‘00T « Same rules as 5P AP, plus:
« Under AP control . 4% | var than « Attached to structure
* No direct Internet connaction

B 62 : 6 GHz Wi-Fi {5 F £ H g iz
ZRPHE © HPE

H &A= (Automated Frequency Coordination, AFC ) & F & HERATE AL H &
fohad TE > {5 6GHz SHERMIE R ARCE -
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AFCRYMESRER

AFC offers regulator an automated coordination
tool to make the §GHz band use more efficiently.

ABAMETOWE

AFCRYERIME S

B 63 : AFC 458k
HRPE - HPE
AFC ZE# LT 7 A R E iR
® AFC ZRAR B B i B A <2 5 B [ 2 FH R
® AFC Z&at A [E E AR BES AT HY = 4 Prag i I
® U EISEFIAEMRE - FS %%L[%%EGM% EAAE 15-6dB N
® (REIRIHG 24 /NEF R — 2 > (EFBSHTAYEE FZREUE. -

Operation Permitted
Medium gain High gain on FS Channel

FS antonna\ FS antenna D

]
it _~71 Operation Disallowed FS Transmitter
,/,/ on FS Channel

B 64 : AFC frBEE R TR
&S - HPE
AFC BY{7=ERET (Protection contour) BB AHEETHZ (EIRP) FIHIEHY

ORI RS IS SR RS - RIRMECRE E IR P A 2 BRI - B B EhH
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BT

® (17 ~ LRI (i Fehst o] A & e (R LL 5 [m)_E A PREERRIET -
® (REHREIN A/ NIEE Wi-Fi 5% 1Y EIRP M0 - #H5Z » BEZ EIRP Ji
Do fRE %F“Zfﬁd\ °
® DY E) Wi-Fi ‘& 78 s o o] SE N0 FH B DN DR AR SE AT -
HPE $2th 2 BE& M AFC JRARMRFPAT T ¢
1 %HQS@ e AT ) RSN EAAE ~ AP BUSR/RMN ~ FRoll St R ] e
5|2 (Virtual Service Engines, VSEs ) ;
2. RO ACTRAEEUREEUS 8545 AFC 5
3. AFC &gty ULS WA ~ ieElrEimES - 28& m F ot AR [E] R
REHUES o] DU AV B BRI D PRSI 5125
4. AFC jRe R (Bl (8] 388 28 HY =] A8 BN K EIRP
5. Rt ACIRHRSRE AFC FnafrY L2450l e 45~ PR R BN ED 6 GHz
FRAREE - WRHIC B 42545 AP/ gateway
6. —HELE) - (2R 24 /NIF ] AFC T #iE] ) — R (ISR EEIR B A
P A —(E 24 /NEFRYEFRAA - 8 TS ERIRI - — B T I
HIREA - EHEIEH 6 GHz fit4fE ) -
(=) SENNHEISER-$E#3LE ~ #iE
ARFE R AR E A AR - W IR B IR S RIS AR - I
AR S: - BAEFRYEE LUK » S AE R PRI 2R R AVAREE 52 4140 : Band
II FM &% ~ (B fTE#E4REE (Private Mobile Radio ) ~ F48EET HEWERIFFBEE)
( Programme Making and Special Events, PMSE ) FfIZEfREHE > iyt » )54
RN E AR - IR RISECCL EREAVAE - DUESEH FE R
B DA A — SRR & T~ G A8 -
H RilARG == ] gE A 5 B PR - BT
® IR T KEREI T AR AR TR OK - (HE e L =SS Nk -

i (AFC) RN E - PreEmBlEE i E —ERVHREN - ImGEE 2 REM® (LEEH
) A, o BB ISR/ NEE BN SRR - EFERHIVENIIR - Rt
&~ #f ~ DU HA SRS 5RH TR FHE -
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® 5SSy FCsa B — R - i O (R s L R A A R e ATt ARG TS
(s IS AR, - (HiE i e K%Eﬁ BEFELEEIRHRE -

® LTI T HIPRIEIEAE rRETRE (R - A TR E IR > (R
FIRHIBEREE IR ORSTF > 8 AT RER S T = AVE SRR

DI R (s N HIFEFE ST HOAREE St = 2 RE AT T
FHH PMSE %P5 IS5 2UEME - Wi R RO BB (H -4
AT R TV ZE A AR CRUCEE TR (E FHEAREE ) 5%l

® ARy HEEER AR EEER » Wow e Z 4 TTHIFR K - B4 QoS %

K
® Rl o WHEAR % 3H iE E HE %4781 DECT-2020 NR (IMT-2020) » FESEEE ¥
AL ENESE

® FHRESHRL L SRR EH B R O A B o BCARRE - DR E A AR AR R
R hOREA ) FfEps (pA) - EHEGERGATH PSR
® RIRTHYSREL L= 7% - BilA DSA » fEE#EREN T AT LLARL - (HILET77E
TERZARIE F P /R SR TUERC -

(=) Indosat Ooredoo Hutchison -$Es L= 7 #H2E
HAl 5G 23 » AR E BB - 55— 5G SHRGHaE - LU
1B WACC S5 1& SRR A B A M T BN ARV EE G TR SRS A E
TEHRRIVUAL B Ry e A BB 2% - ENJEHFIEEIY » A1 N IE]

Annualised and WACC-adjusted spectrum cost to recurring cellular revenue
ratio
40%
30%
20% M
10% l
0% IlfEEnm. _
£ 5 §/8|] 288 2 F L % 5 & §g & ¢
2 % £,8, £ 5 g £ 2 5 E 5 § =
= = o =1 T = @ @ ] i o o
= w | 3 @ = @ = = = =
c = 1G] = << +
© = < n g El
@ o &
- <<
B ~rac Other
Notes : figures for the UK and Germany present spectrum cost to total revenue ratio. APAC median denotes the median of
APAC countries presented individually in the chart
Source - : GSMAI— The Economic Impact of Spectrum Pricing in Indonesia

B 65 : F£—F 5G FERHE A
ERE © GSMAI-The Economic Impact of Spectrum Pricing in Indonesia
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2019 £ Coleago 73 —LEBIRHISRE A H /o EE > HPENE E& R FFHK
o AR E - REFESE B - Elfe H RTHISHEE A B A EEREAGE I 10%

Finland 14%
Germany 9.7%
Singapore 6.8%
UK B4%
India 18.5%
Indonesia-2012 9.9%
Indonesia-2022 11.4%
10.0%
All data from Coleago consulting except for Indanesia it is data from ATSI Whitepaper

66 : FHEEERA B Ttk
ERARE - Coleago

SR (EAEBR R 25 TR A AR e AR P R A B A S A A S 8 S Y 2 i AT AR

RACHI AR R A (A AR P S A0 P 17552 (neutral hosts ) “HYFESHER

fiti (>90% ) > PARRERRCATIFR S RER » A SRS A ~ S EREERY 2R

fiif o #2495 Analysys Mason FY55—THFA BN » 81.5% &K S B Z R EEH ST

Al 3 FF- 75 FS i - A 4 i R BV EREE RE S I (B A S R 8 S HAC 5 40% )
WTNE - EIERE RS L ZH A -

A40% Reduction in CAPEX & OPEX
17% Improved Coverage
13% Accelerated build-out timescales

Source : AHEHSEE Mason

B 67 : $AERILE 2 (BRE
ERIEE ¢ Analysys Mason
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