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= HiY

oo AR e s (Asia-Pacific Spectrum Management Conference ) £y 2Bk AH
sZ 251 (Global Spectrum Series) 7SS EHE 2 — > 1A 2013 F-E B E &k
HIeGFRE— > FEES s A E AR E] ~ o E T Y Wi e
P S FEERE - SRR HMA R R A SR -2 - 2023 R 9 &
SRR EEE G > ARG AR WRC-23 R ar & 2 FEE S
BEENN 3.5 GHz ~ 6 GHz ~ 7 GHz BIZ R AR B EEE ] ~ AHEEes e s -
#[m] 5G Advanced Z BIFEARACHESE ~ 2 BEEH IS ARITRE ~ 2Ll & fE
i — TR RS AT » BEE na A TETERR - AR AR AR
[ P AR Ak B ST LA o SRS -

AL R TR SRS T ITU R B NARE R E AR ET I | WEEtE
% S HEFEER:5 S (International Telecommunication Union, ITU ) FH[E
ik TF B BiR =& R B3R & T EE=RIIE 8 2 22
2 2023 FEN e KRR E T G - R KIS SRR E S R A
AT B E 5 7 BRRAEEAT -



B 7R

R 1 HETER

H3H 71
2023 £ 4 H 24 H AN - ZEPEBEIPEY E S ek LRI
09:25~12:10 (FEFRPEEMTZE CI831)

S0 2023 F5 9 JEaE AAHEEE T & 3% (Oth ASIA-PACIFIC
Spectrum Management Conference)ﬂﬁ%u%&

2034 H25 220 H | FESUIE

9:00-18:00

+ WRC-23 Ziﬁitﬂﬁ@lﬂ%ﬁ‘%@*%

5G B CHYARRE > BCELBUR

* 3.5GHz ~ 6 GHz ~ 7-24 GHz $HE% 3% [ B &
- FENIEH AR R ATERE

20234 H27TH

ZIRIEFHE © SRER LGB 2 2 B Pk E RS

13:20~18:00 (¥ Fefr#Efize CI832)
R GFRSHER
20234 H25H
AR &
09:00 - 09:35 Opening Ceremony and Keynote Presentations
0935 - 11:25 Session 1: WRC-23 - what should be the overall objectives for the
' ' APAC region and how can these be achieved?
1125 - 1230 Session 2: 6GHz band - exploring the progress towards a harmonised
' ' and balanced approach for the region
12:30 - 13:25 | Lunch
1325 — 14:40 Session 3: Meeting the needs of all users in the 3.5GHz range - where
does the balance lie?
1440 - 15:45 S.ession 4 Spectrum  ‘Short”  1i: Meeting the spectrum demands of
Fixed Wireless Access (FWA)
Session 5: Last mile connectivity — exploring the technological, policy
15:45 - 16:50 and spectrum solutions for affordable last-mile and rural connectivity
solutions across different environments
16:50 - 17:35 Session 6: Spectrum  ‘Short”  ii: The evolution of backhaul services -

avoiding a bottleneck as the 5G ecosystem matures

3




202354 526 H

BFfE &
0915 - 1035 Session 7: Country Case. Study Session — A look at spectrum
roadmaps across the region
1100 - 1295 Session &: Shaping the future connectivity landscape — progress in the
’ ’ continued rollout and development of 5G and lessons learnt
1995 — 13:15 Sessi'on 9: A focus on the 7GHz - 24GHz bands - can a 'win-win'
solution be found?
13:15 - 14:10 | Lunch
1400 - 15:15 Session 1'0: mmWave - unlocking the potential of these high value
frequencies
15:15 - 1695 Session 11: The future shape of satellites and non-terrestrial networks
' ' - changing connectivity and business models in a fast evolving sector
16:25 - 16:40 | Closing Remarks
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(—) Mario Maniewicz (ITU B4R EEERFHFR)

TSl 1ITU #4RE (/5 Mario Maniewicz fEE G ° Mario Maniewicz
FRFR - HRNITEA: COVID-19 22 sl AR E PR a sk B DASR HIP=UE8 0 -
SR A PR E RS o )7 U 35 2k B S AV B R BB 2L — 5 < 2023 AFJiE ITU
SRR WRC-23 R IR B E A E A EEIVES  tn KIS E I &R
CHUSG—E{E S L EAYEG - 3 H PEE TSt e s DM - HE A (2023 4
3 HE) IMNEWR#ETRKEEE]E (Conference Preparatory Meeting, CPM ) 55—
ik 0 ERGHRIIPCRIERRGEE 1,000 HAY CPM #id: » 4845R153H7 ITU-R B
BT R Z R ST ANEAE R - WA 1o/ e WRC-23 & THE sty Al Be
ETEEE R TTZE  [FIRF R ET 280G - Rz T ST ama A 25 2 i
HE IS BV RAHIRA UIES - SN ST E A A E I TTAE R DU EE R
B Ry e R TR LR Y 7%

ERTFENE 38 1.2 IE1EsT5m 6 (EFREE SR HE T IMT fEH - A2 T
SR T AR B IR LAY - B E (DA A ERBY - UIRER AR
Bz HE QT ERBIEEHER T ECEAER Q) I Ea i ik
AT LB AR - ARIESERA TIERE » (NI IS s 5 - $2H
BB IR % 7% -

o 10 B—EIFE ABIHE > RS RIEE &k (WRC-27 ) HVEE
B 7 iREETam Y IMT SRAREIE ( HRTHREZE ) - 55— H - BEEEHEE (Low
earth orbit, LEO ) #{Z B » HEIPRETEHEAAVTR KB GG E 22 » [F]IF IR 22
THIE 1 22 RS et Fe AR ARG TR R il A e S L =2« AR R AR ZE - » 3R
IR B 2 R o R AR A F Y &R

ARG Ry WRC Firy—Ef o EIEIERUES) - HAVEREE AR
it 0 WER A E ST e L FERE T AR R - 547 9 HER S —E2IK
PR E A - Sl BRI R 2 T A IR RIS EIE =AY AR » BA
{H7E WRC 23 Z Bt EI2ERATT % -

YA 2 WRC-23 s 2023 4F 11 H 20 HZE 12 A 15 HIEHFFE
T AL gHR LHAETRR -



(=) Masanori Kondo (EEAMEEEHEMEER)

AR KRR EH R RS E R BEUESHE g% aEH
2B A F SR BT R A K L A B A R AR ARy
aTEm 0 T ERBKRYE Y R TR o B ERITE N BB S B A R E
IR RS - i BB » so KRG G AT e ( APT Conference Preparatory Group,
APG) FEiEHT 5% COVID-19 MLEEHE M (S Rl e 4R B Y EE B - RHINES
it - B EFIEITE » APG BTN HEE AR ER - (REAREE EE - 280 -
W2 B Y B R L A AR R Al ey 3R VR B S A S R &R
TRV - APG 53— 2V IHVEERE - Dl e B B BIHRE FREBE 750K » 5 5m oo At
& 5G TEREIBZRNE RSN ~ 3.5GHz #EES ~ [EE SEar B B AHE 75 R Bl iz
DR st E TR AR AR EAth TR -

(=) Saneh Saiwong (FEIEZ ENZREERE TEEZ)

AR REGR(EERE—HIAEE TP - B 8T 2 — RN R
HIRER - BRRRA TR R AT I - ‘BB S I AR GRS T H R SR 2 EH
BURSAIERNSOM » ARGE AR E T g DU AS 4R BT830 - 22 COVID-
19 1§45 Z 1R IVE R » LGRS BB R — 1% » ZZEIA(E COVID-19 Rfif THF Bz B4
TR A B R R B RS 2 PREK - 3720 AR AR E SRS RIA - EME T8
firyg 7= - B ZEE(E AREHDUEEEAE - TIFRS - AtiESEEER
BRI BN et — R -

£ COVID-19 Z Jij » ZREHlY 2020 F-8317 T HER (S HIE R B E - AR
FHE AR Ry 700 MHz ~ 1800 MHz (#5455 ) ~ 2.6 GHz ~ 26 GHz = B 2020 #£LL
K @) SG AR - s R DR e HE S IR E o TH - RS
EREELE 2 22 ( National Broadcasting and Telecommunications Commission, NBTC )
A 2023 4 4 F 29 HAEEEZ 5925-6425 GHz AHER 2 FHHEE » Wk AHREHE #H = -

ARG R T oo KRR E e it T B BirArA g gl &
B » AR S22 BB E Y= R b -



— ~ WRC-23 -m K ERVAEAS B IRE (1 ? MR EEEEEE ?
WRC-23 &3 AR Z Al bR T R FREI#E{T APT WRC-23 (APT Conference
Preparatory Group for WRC-23, APG-23 ) &~ Efff g4 - E&FEm - HN S
S —SHREFHTH - ARNTHRFEN R SHRE » W Rt —% APG-23 g
(8 HE1T) etk - DU NETRRERAVEETE K -

(—) (K€ WRC-23 Z Bo KM & S T 1

SEACHNE S R ITU AR 3 & » HALUHE Ry ITU S&EZ Rk - HR
SR 2 AT~ M SOALRIEE B SRR M - SRR TR EA ] AltE APG
HLUEES (Inclusive) AYRBREE a5 THHRE - s AMIEY WRC-23 f2HHAV#HEE
fERE 1.2 (IMT {#HH 7025-7125 MHz #8E% ) ~ 58 1.4 (BE T Z 2 S22im
AEE) ~ R 1.6 (TEUERITES) ~ & 17 (128 AMSR)S 77 117.975-137
MHz )FIEERE 1.11cOREEIMET 2 2 A2 BR0E LB R 2 24 ( S A TE )
FEE e 0 DABER IR -

WRC-23 Agenda proposed by
Asia Pacific

CJ§  1.2:IMT 7025 -7125MHz
1.4 : HIPS
@ 1.6 : Sub-orbital Vechicles
% 1.7 : AMS(R)S Allocation, 117.975-137 MHz

f?@ 1.11 Issue c) : additional satellite system into GMDSS

B 1 : e HE R WRC-23 R HAVEBRE
ERIAOE © APT (2023), Asia Pacific Preparation for WRC23



(=) WRC-23 BfTHE4R

RS 5G st A i PP EL - B E SRR )] - BE HAT L
PR FAE 4 BF - Hhaya 15 @REM 56 > Gy 1/4 > Hep
SRR A P AT 11 B FRARZKE 10 SRR 3 4 « B TEh s RT3 -
BB ~ teE A ST ~ B anETE AT - ZAIM 0 5G WY R A S diEs i
S ARER T > ¥ GSMA $2R7E WRC-23 HiE(RTE I SR ERIRE
Frplle N ESHELZ A -

PMESRELIT = > AR IERMER S E - FrolE fmaThls - HEEs MR
PRERFEVIMHE - IR 2 SRR IHE & - & rl (Rl HhlE 22 S an B VR
B o 55— 718 - TR B 5G RAE T E % - GSMA FFf £ 2030 fﬁ > BFE
5V K& 2 GHz SRR Z THHEBSERE IR - PURE RIRHT 5G S5

GSMA Mid-Band Maths

| |||\ ||| |||l e |||l ]|

shortfall

2GHz
Current
N | 2
GHz
nso 400 w0 260
38-4.2GHz 4.8-499 GHz

of mid-band is required for 5G by 2030,

This is challenging to achieve without 6 GHz

GSMA. For the benefit of billions WRC-23

[ 2 : FEAERRFIRERSET K
LRI © GSMA (2023), WRC-23 and mobile connectivity

£ GSMA 2023

JEEEEARAR T 2030 FFE P ARBIHARIE By 5G FHELF ARV 8 5 AR ES
Y 23> s AT e S PARBSRREIR - RHE KB EREOE s - R
DHIPRAREIRE RIS R RS R - BEE I P40 > IR 5G MRS HIEEA - fi% -
GSMA FGRFMAREIRENTE NSNS e 2 W HR A B (e A RE %
SR -



GSMA Economic Power of 5G

5G CAN IMPACT GLOBAL .. BUT SPECTRUM CONSTRAINTS
ECONOMY IN 2030 BY $961EN... RESTRICT VALUE

s " . Y
i Optimal Scenario )

$961 bn { Constrained Scenario )

$594bn
0.42% of GDP

0.68% of GDP

The Socio-Economic Benefits of Mid-band 5G
- o wrGUtion @ MTWaVS 56 Contribution @ Mid-Band 5G conritatian GSMA Intelligence 2022

) GSMA 2023 GSMA For the benefit of billions WRC-23

Bl 3 : FEfh 2030 £ 5G FHARAVLBE s B R SHER SR B 5G Iy & B
LRI © GSMA (2023), WRC-23 and mobile connectivity

(=) WRC-23 EEERE-Wi-Fi

WRC-23 & 1.2 sfamA IMT {#H 6425-7025 MHz i 7025-7125 MHz $EER
AYETRENE » ZATIHE ITU-R 28 5D TARSH SRR ILZMFREUR - IMT 2582
[ Ak 75 B [ o R S i A T EIE IR RS e DA SR i T RE - BREE
RETE » AREE A RIRIRESE - i EEA L iREE & 2 28
# 200 A BITRe R R 2 E] IMT Bt Z 48 - SFaRiHER - 8o IMT BEA
{HEF &L 6 GHz FEE MR ELPkEk 1 -

£ & Wi-Fi £/ 6 GHz #EFL AT LL 80 MHz =X, 160 MHz ##i8 » HEEH &

(throughput ) BYERIEERHTRHAE S EFHZ B 2RI ESE - (I 6 GHz SHELE Wi-Fi

FEFET T ER - (W5 6425-7125 MHz 47Hc T IMT { > ##E Wi-Fi 6Be JEk/)> 8x80
MHz A1 4x160 MHz {[####E (25 TE) -



Why Agenda ltem 1.2 is important to Wi-Fi industry?

IMT identification in 6425-7125MHz will eliminate 8x80MHz and 4x160MHz channels.

'Wi-Fi 6E
Channels UNII-5 UNII-6 UNII-7 UNII-8
Clash with WRC-23 Agenda Item 1.2
59x20MHz - ARALRARARERARAEBBE L ,&E\,}mﬁ@mﬁ“@&a_@@yﬁﬁ\
29xa0MmHz |3 O\ (B POV (B (A (BT FRO JETL JUE PR (TS 2% [Tt \r ik \,1 \ 155 [iE5 \/ i3
14 x 80 MHz iz i e LRl Lk wu. \/ |
7 x 160 MHz. 2 513 \f a7 \[ 7T | = / T \ .
5925 6425 6525 6875 7125

MHz MHz MHz MHz MHz

Wideband channels like 80 or 160MHz are essential for high throughput and low latency use cases.

~ [T — o]
L S - o . r
MICHIGAN IT News fo tU-M WA AT : (1 (=
As b
A UV e = -
U-M first in nation to offer WiFi 6E; % i ]
universitywide accomplishment is an investment > = p ]
in the future | ‘\ . L
Golden State Warriors and Chase Center Elevate Immersive Fan ke . b“ _
Experiences With Aruba Wi-Fi 6E
: Confidential | Authorized | 5

& 4 : Wi-Fi 6e {#£F] 6 GHz $EER 2 B8 &
&R © Hewlett Packard (2023), WRC-23 Industry Perspective

> i3 Wi-Fi 6B eSS 5925-7125 MHz $£51 1.2 GHz #8E > FIE(E
F 160 MHz S ] B R 2.4 Gbps HYE 2R » M T B o fEELES - 281
{8 AR A 500 MHz (5925-6425 MHz) » RIIF P R EE(#FH 40 MHz AHE - S5
AR T 22 574 Mbps » S04 785y 3 LA TE R R PR B 4 & [ E
BEHY (Fixed Wireless Access, FWA ) A&

&E BRral > 1 6 GHz AEERSECT IMT jFHBE Wi-Fi 6 fl Wi-Fi 7 %2 - H
& > MBS s ThRE S 2 IMT » Wi-Fi 1[81 6 GHz 2 BE A & n DI3ETE - A8
PRI AR R -

(P49) WRC-23 EEREIRE-H 2
2Pk R ZT,E (Global Satellite Operators Association, GSOA ) ¢ &85
LA GSO A1 NGSO et [l & 2 A s ~ 18 B E R RS A TEh Bl <~ 20 REE=
o BUTRHEREER - UG EREETK - B 10 F o HERTEEE
A (RS EBUE R N E ) B B AR SRR » B HZEHT - Hodr
B nn A I B RS R WISEEREENHES 2 B % - v H# 2 2 4iefit
ST WRC-23 5/ 1.2 27 57HC 6425-7125 MHz T IMT {58 FH S 74 o 2 AR s 3%
EAERTE AR ERE - # R IARE K& E i B~ b -

10



& NGSO 1T B 2 N > (w35 o Bc 7 IMT (R FEEER TSRS
L GSOA 7 #Hi A s dmaq 5 #1 A1l (Radio Regulations ) BIPR /& 6425-7125 MHz 43
Bo P 1 & IMT (R - DURREE 7025-7125 MHz 47Bd P4 1& IMT {# -

GSOA@‘O.\ Agenda |tem 1.2
GLOBAL SATELLITE OPERATORS ASSOCIATION Bands 4 and 5 (6425-7025 R1 + 7025'7125 MHZ)
uy 8 W 2 0 ]
~ o~
3, 5| & gl gl *
L rseosee
30B (Earth to Space
500 MHz for WIFI already identified by App ‘ - P ]
. Non-GSO MSS feeder links (Space to Earth
many countries globally today
o IMT in Region 1? IMT global?
&
| |
Wi-Fi 6 GHz WiFi/RLANS?
6425-7075 MHz — FSS E-s 6725-7025 MHz - FSS E-s Appendix 30B 6700-7075 MHz - NG50 MSS s-E
>  Aggregate interference to satellite receiver »  Affects the integrity of the Ap30B Plan »  Interference into Gateway stations of MSS
>  For geostationary uplinks used by large »  Band allocated to FSS globally & used for FSS as per #»  Gateway earth stations deployed around
numbers of GSO FSS networks covering all the provisions of Appendix 30B the world for NGSQ MSS systems (e.g.
regions ¥  Objective: “..guarantee in practice, for all countries, GlobalStar, OmniSpace, EchoStar Helios)
» Includes feeder uplinks for MSS and GNSS equitable access to the geostationary-satellite orbit...” »  Providing voice, data & loT globally
»  Uplink earth stations need to co-exist with »  Provides every Administration with a preserved orbital | >  Earth station could receive interference
terrestrial systems slot and frequency allotments from terrestrial system
»  Interference concerns with respect to current & »  New earth stations need to be deployed
olanned llite-receiver
p
GSOA supports No Change (Method 4A and 5A)

B 5 : GSOA A WRC-23 3 1.2 7 &R,
LRI © GSOA (2023), WRC-23 what should be the overall objectives for the APAC
region and how can these be achieved.

PH WRC-23 FRE 1.16 - BEEHGEBfTZBETR KA - BER
NGSO #2241 Ka SHEEZ (L ESIM e#s » Ry(e #ERFeR: 17.7-18.6 GHz »
18.8-19.3 GHz 1 19.7-20.2 GHz 5% (Z2¥fHt) » DUR 27.5-29.1 GHz A1 29.5-30 GHz
FREE (M2 ) 7E Ry NGSO #2 Z4t 2 ESIM i/ » GSOA SZFfJ77E B Z A%y
FCAE] -

(7)) FEHI53H7-H B 6GHz 1 E]

HrE 5G ARG 2023 £F 2 FIREAREE M 238 EEEAME - 5G FFEE 5.92
& - 2022 2 5G & 1.8 K ANREE - SRS EEREN 43% > (&
B o H AT B EC T 5C RS A 792 MHz - Hrp B HsE A 2.6 GHz »
3.5GHz ~ 4.9 GHz 1 700 MHz » If;EE%& (refarmed ) 900 MHz #1 2.1 GHz #EES{t 5G
A -

(B R R AR 51 Ry SG B SeRRHERE, » 2Pl 5C 2 ETARHE -

M 6 GHz $EELH G2 AR 5G HIRHIEIAE: - BHHH{ER 6 GHz SHEL Al St B s Hy
11



BEECEE ~ Zaa NSO ERG —1Y IMT AR - FR e B E R
ZEiE - DB SRR RIER] - Hit o hEER TR WRC-23 5 1.2
BRAE RS A [ 2 A MRSy 6 GHz {F By IMT JEE » W F#E(T IMT
%4181 6 GHz SREREEA IR I R MERTFE S5 RBURIFE 71T < 2022 4
12 B > TSRO (S 4 AR - BUS{ERA 5925-7125 MHz - B I
Rt I HE B 6 GHz #EER (5925-7125 MHz) ¥ By P RESRIEHEES - H AT > thEIM
TR (P EIRARESR T BCRAT) H 6425-7125 MHz SGE T HREL AT
IMT ° $172 5925-6425 MHz » HEISZ R IR TEYI4E -

Bef% > TAEE 3 T 6425-7125 MHz 4y BC T IMT {58 FARFA Bl S P 1 i L R
K5 > DRI LRI SRR e A& K 6 GHz #HES Sy T IMT /4 -

(73) FPN53Hr-T<EY 6 GHz AH]

FREZHEE] 2020 FAHGEE BRI AR & ALIE(DSCRHESRAT - AR 23058
PR Bl B S R SR TR AT © (AR S & I e B AR IR HI R > 5
ZESSRBERUERE - Qe MRS - GUEIPHAR(E F & R R A= (good
neighbors ) * FELERITE T > HERFATELAY Upper 6GHz FIY B IRAEGT A FIESE » Wb
AT IMT EfmaR RS IS (40 Wi-Fi) SEAFayB ) - Ryiaiilt B > I —%
FUYIETE > BRTEE ORI ~ frE e AR Ay s BRI AL B 7
BE e

; Harmonisation
 Mobile CEPT
Demand . Studies
RLAN

& 6 : 6 GHz SHERHI S
BRIFE © Ofcom (2023), Innovations in Spectrum Sharing: Meeting demand for future
wireless mnnovation: a shift in mindset.

12



=~ 6GHz kst -SRETAE TR SR GNPy 57405

FEE AN - $5Y 6 GHz SHE 2 (EHIARE] - S EIFEAFIHVETES - SRR E
TRFREAE 5925-7125 MHz SHEL A iR (A Cunlicensed ) » BN ~ HAKIPRE
FEREL PR (5945-6425 MHz) AR SRR (E A & TPEIRRE R AR E 7 lCa
IMT s/ - [FIBHKE 5925-6125 MHz (3% 200 MHz 5% ) FIlL 5G SRS © Bt
HATEEk st ¥ 6 GHz SREL Z MBI A EIRVEEL > ARG B BRI E & A
REBTRZAHEE PREUTAaH — 2y 574 » W0 R AE WRC-23 _EH#ET a5 -

(—) 6 GHz JHER-EEASERY WRC-23 148

WEFTALATER > fR3% GSMA ZHHFEH, - HR 3.5 GHz SHELATR » s Kt
ST Z I AR 2 HIE > NS SR 5G HYIER] - TR 2 2030 451
KRB B/ DB EAIRE 2 GHz - AR A B MY T SR REE S Bcsa T Eh i
SR - 2 2030 £F 5G HYTHI s PTRE G IR =2 40% -

Mid-band capacity for 5G expansion

2 GHz

of mid-band is required
for 5G by 2030.

7 2 2030 FELE KHIE FSRE R 2/ DR H AR E 2 GHz
BRI @ GSMA

REEE 3 @B %2 E 3300-3400 MHz i1 3600-3800 MHz Hy{# FHIEH AR
6 GHz SR B fEAEE 3 1 TSR ST e — 572

(Z) Meta-6 GHz SHEZ AR~ - # T AHVER
FEBmAR A > R4 7 EREE - fFEEMEERT  TFEE—
& RERRAYEEE o N —{UHEES R &2 SR 3D Balg - B 2 SR HIEATR
TSRS T > B2 AR/VR BT FHIVEEERERE 5 £ 10 FAIRHH -
H ATBION 2 B TEISE A4S &0 3G T 4G SEEs B TR BiRRE - RYY

13



—FHVREN R E] Wi-Fi > DUBEE 3G 1 4G 48p&HYER ST - AR Cisco fa i » ¥
72 5G 48tk > i E] Wi-Fi FYEEBI EF-2] 70% 74 - Wi-Fi BYF K ATREZRE -
—FFARFEE ~ FHICHISERT 5G ~ THRER (RilR2=EWNER) % -

8 :2G £ 5G ZfTEi#B L3 (OFFLOAD TRAFFIC)
BERlACJE  Cisco

£ WRC-19 ZFiffEE Y IMT ZHREATT ¢ 450-470 MHz ~ 790-960 MHz
1710-2025 MHz ~ 2110-2200 MHz ~ 2300-2400 MHz i 2500-2690 MHz » {£ & i85 B
FHEAE F Ry IMT HEE A IIEEA0 T © 698-790 MHz (28 2 & ) ~ 610-790 MHz (£
3 @AY 9 BRI © EhnfrE - BPEY - EE - EIRE ~ HA - 4PEH - EARR A
JEEEF M IISY ) ~ 3400-3600 MHz (55 1 &MY 80 ([ FE 1R -55 3 AT 9 {H
TR - RIS ~ B - HAFIEEE]) - WRC-23 AIREEHEE 2 IMT [/
FEES > BIEREE T 6 GHz A IMT » EFE LAy BCis Rt i R AEE - 287F Wi-Fi 1y
(A A S R R OL% - B - EE 56~ W2 - EDKHESE) 1Y
#his 0 H 2.4 GHz 1 5 GHz SHESAVRAR BEAFR 0 FHZESE - (Rl Meta SRFRZE 6
GHz #HsS A e BB S B R AR DR » DAGR MR ZE R0 Ry Rl R 2 AL Al
FEE - F5EEEEF 5925-7125 MHz #8E% (6 GHz ) &t 1200 MHz #HE F A Wi-Fi >
BRI 0 B Gigabit 58 ~ (RIEERMEIIFESEES -

14



Global economic
value 2025

Cumulative
shipments Annual device

Shipments 2022

Percentage of
IP traffic
carried by Wi-
Fiin
developed
nations

Devices
in use
2022

Public hotspots
Wi-Fi 6
Shipments 2022

Wi-Fi 6E shipments 2022

& 9 : Wi-Fi FAig-I@rENk &

BRI © DAS, WFA

&F EFrt - DL 4BSEBAIGE % 6 GHz SRR Gsgh i (i > i -

1. SEEENY 6 GHz SHELBHIGS Wi-Fi 2 RIFIVAHRSBEE » Wireg iy 2t - %
SR EPEOVETN: > 6 GHz TP IVEER ZRE (FSS) METAEY
ZEIAEIMIE IMT fAEnvsc 8 » R A ol RERE A 2 AR BT &iE A - f
Wl 55 3 & 2.6 GHz #HEEHY MSS HA7 a8 726 1 & IMT ERHAYHE
DRI LA 2 e AR AR B R e TP P

2. 6 GHz 09 Wi-Fi s drthiR 5 i mabsthls - ifi 6 GHz o 5G AV B{ELFiRRHE
PRI F B SR IR PR AU NIV AR N & A 38 A (R AT b < 51140 - 72RO -
5G FihE 5 4G EMh B 34.5% > [HIELE 5G EMthZ= TP K S EEE 4G
PEES (3 FBIREAERE AL 52 (DSS ) » 1 5G FeHhZHIAE 3.4-3.8 GHz #EES[EFIE &
4G FEHZHEEI 6.99% - BEZRH RTBUNA M E KA 5G ik (B 2022 4 8
H&J4 256,074 2 5G HME ) » {BFF 3.5 GHz 1A% 5G K Z AL+
AR -

3. IEIB{REATE LTS ¢ 2025 4F > Wi-Fi TR A 2 EREACT E BT
4.9 JKFETT > Ky Wi-Fi 2SR Z0RERS BRI S 8O s -

15



(=) IMT By 3EsERE T BCRIZRE] 6 GHz IMT REIESH E e E S Y
BASGAIE
ZRB H AR R AR E £y 700 MHz (B 50 MHz )~ 800 MHz(#H % 30 MHz )~
900 MHz (#H% 60 MHz ) ~ 1.8 GHz (4% 80 MHz) ~ 2.1 GHz (#H% 120MHz) ~ 2.3
GHz (JHE 60 MHz) ~ 2.6 GHz (JHE 190 MHz) ~ 3.5 GHz (#HE 200 MHz ) » {&4H
ST AR 140 MHz » FAHEG & EHHE 650 MHz » H{ESHE4EETHHE 790 MHz ©
ZEIHAT 6 GHz SEEAHBIZA TIE - #F 5925-6425 MHz #iE%5 Wi-Fi 6 {#
> [EIRFEAE R A IR B & B IR (FSS ) f# A 5850-6725 MHz ~ & E AR5 (FS)
{#FH 6425-7100 MHz © /& Rl AZEE0 FSS UEBL RIS - A ISR A S8y FSS
UEBLE FAEAE C FHEE (5.850-6.425 GHz) : /D¥343#y FSS UEBE(H FHEE C JHE
(6.425-6.725 GHz ) + 45 FIEl FsZ2 B FS BEEE AR E - FS UhBEAY (6 R -

" RECIRE(ETT) & FRRCIRER (L) 1
I il 1

Wi-Fi FSS
& MS/ITS Wi-Fi 6 FS 6.7 GHz F$7.2 GHz
SRDs 6.425 GHz 7.100 7.1245

5.725 5.850 5.925 6.425 6.725 7.125 7.425

GHz GHz GHz GHz GHz GHz GH;
\ 6 GHz Band o1 £
r 1

Locations of FSS stations

Locations of FS stations

& 10 : F2E 6 GHz SEERER 1B

ERIAE © King Mongkut” s University of Technology North Bangkok

RESHARIEDIRERS 2023 4 2 2 3 ¥ 6GHz =SMETHIE » Kbs
5% 6GHz IMT ABUELHE EE A AR 3080 F LR B 6.8 GHa( 6.425-7.125 GHz )-
BHEE Fy 80 MHz > MRS S PR FS (020) EI=Z /M= A (021)  HlEREEE (40
I3 R 6 GHz FAERSEIY 020 Fl 021 #hEERY T EAFHYARRIE M 2w A
A YR DR A R E R - MR RS I E TS - (Rt 6 GHz #HES
HAM® 2R E IMT #9588 K7E T -
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%= 3 BESRRAIREIIRE 6 GHz FAMNAIEER-020 B2 021

SRR SRR N

2 TH | LE | THR | B i
FAhE = 4N 580 /\E:F@é:} 6
(Outdoor-To- | 1100 Mb/s | 87 Mb/s | 405Mb/s | 9 Mb/s | GHz /N& s SR
Outdoor) g o
ForE =N
(Outdoor-To- 550 Mb/s 18 Mb/s | 291 Mb/s | 9 Mb/s
Indoor)

ERAE © King Mongkut

s University of Technology North Bangkok (2023)

AWmWaELE
- T2%RRIEER - FrrEMEES1Gb/s
» 78%AVAEEE - EfTEIEEEBIS0Mb/s

EEEME

» 78§ : 1.1 Gb/s
- F7TH#EE : 87 Mby/s

ZRAGE © King Mongkut’

E 11: %I%@%ﬁll‘%ﬁ)k@ 6 GHz F /NS = IR

s University of Technology North Bangkok (2023)
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PO~ R 3.5GHz JREFTH F FIVRR R Z PR,

EEAHHIE 7 3.5 GHz SEBUAIBAS » BRI C JER A A i IR s 22
HE [ 2Bk SG 2 EIUAEL - HAT C B 3.8-4.2 GHz #i5 Fotfidh
5G EE S BB - BRIkt > A G PRaBEE 3.3-4.2 GHz SR 2 e fE
SRR - LIRS TR -

(—)

SR 2017 48 11 43 5G cp#EELREH S FE 481 3.3-3.6 GHz f# 5G (T
{BELAA 3.3-3.4 GHz (EFREPYEF - F7 3.5 GHz SEEMFEIE i IR TS 2 A
BEFE » BIERIREE SG ARG - R HALE 34-37 GHz 2 IRHHL 3.4-
3.6 GHz 2 TT&C HEiE (25 TFE) -

@ GREB )\ Fe<24 E a0 S S e B

Ministry of Industry and Information Technology of the People's Republic of China

3.5GHz band allocation in China

3300 3400 3500 3600 3700 4200 ( MHz )
5G
w
_ ‘ FSS(Space to earth) FSS( Space to earth)
1 1
3300 3400 3500 3500 3700 4200 { MHz )

@]; In November 2017, MIIT released the frequency plan for 5G in mid band

» The band 3 300-3 600 MHz is planned for 5G, where the band 3 300-3 400 MHz is only used indoor.
Mo more new licenses for space service in the band 3400-3700 MHz and space TT&C frequency in the band 3400-3600 MHz.
No more new licenses for FS frequency in 3 400-4 200 MHz.

Q In December 2018, MIIT released the frequency licenses for operators

+To implement 5G vision and guarantee the performance, MIIT allocated at least 100MHz continuous
bandwidth for each operator to deploy 5G network in mid band .

[ 12 : hE 3.5 GHz $EESER 3T

ERACR © B (5 #5(2023), Usage of 3.5 GHz band in China

HE 2023 2 H > TEEAEEE 238 B 5G HME - 5G I FEEE 5.92
% B o 2R 0 5G BIE E R AR TR R IAEAE  BRE TEIAHELAT
BT - $HIL > BT — 25090 HHE(REE I SRR A B B E = A M
BT B AR AR ~ BB (R R L o R s S b - AT A EER
3.4-3.6 GHz 2 Pk EE =S 5G A Z ek inndite Sy - DU BHEARE# 35 FHiE
{EWA 3.4-3.7 GHz Z i 2 RS - JRSCHE S f 2R BEnIRs - DOLBEIE RS X

i
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(=) BRE

FEA ST 3.6-3.98 GHz SEERE 5G (- 280 » % &2 HBH T E E E f 2
AR BRE RS - 2% APT F» 2021 4£ 9 H#4f 2 APT/AWG/REP-112 B
MU 4G fll 5G Z4RELFE A 3.3-4.2 GHz BEA A #E 2 WA ILFHHE o SUFRT
FRHRAVAIE HAEHE A © A E e R BB B R 28 - R By
(guard band )~ 5% B EE A A A1 ~ ettt 22 0 AR 1l B B S8 B TR PR AR 5 -
BEA » DUE B R4S S R i - ey i R 28 nT A SRR T8 B Gy
FIRS AR - BERRT S > SEAHNE 5 T (B SR B S L R 52 7 (Vo Sy e
TEARPRTA 5G - FRE S 2 (S > RIS any 5G BlE E i 2R < fsg L7
Bt AN B -

(=) Bk

W B R B SE A SRR SR B SERBUR BT filE — BRIt
M AL 2019 AR ERATEE M - FAREEREEEEIE (Local
Access Licence ) FAFEZHEHFHAR (Shared Access Licence ) o HoHp » I FZEHERIR (%
SHE CAZEC TATENAERS SE B E R A 2 AHEE » SR AP R AT S AR =
ARAERE AL H R A AR & 7y & B — s 2 (R I Bl B — St =
PR - BERFeELEEA o N E RS I AR BRI -

Shared spectrum and authorisation

1800 MHz 3.8-4.2 GHz 24.25-26.5 GHz Awarded
(2x3.3 MHz) & (390MHz) (2.25 GHz) mobile
2390 MHz (10 indoor only spectrum
MHz)

Private 4G/5G

networks

Wireless Broadband

(FWA)

improvement
Including rural and in-
building

Coverage V

e

& 13 : FEERR L AH AR
BRIFE © Ofcom(2023), Innovations in Spectrum Sharing Ofcom; 3.8-4.2 GHz
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Fo TRBERR LR L BUA L8 = {F (" 475/% ,(2ood neighbors’ )
TR 1 22 SRR g PR A A i e 1 71 ~ e P S RE R LR
T (ABEERICRER) > DU EIRE RS - dELis a3 — L P #0RE
SRR RE A B -

(M9) 3.5 GHz #5E: IMT B 2R EIGEER T

3.3-3.6 GHz Z [EE # 2 2402 IR R EZE - 28T AR ER [EIHF 2 5G 2
BAPIRES  BUB LA E NG B T Fr — - FEI A E R B2 R
M > HATSG IMT (B85 858 By 3.4-3.6 GHz » W FERE 100 MHz HYE &AM - T2
Hi#l 4.8-5.0 GHz SHELAE 5G (EH ( RA LR 4.5-4.8 GHz {E[EE ff £ AR
BB 24t (Television Receive Only, TVRO ) {#H ) o FIFA & E & E RIS — M
{EIA 3.7-4.2 GHz » INFEOREH 100 MHz s AHAS o] B e SR B MRE - & ns
7 BN B B AR FEARH4AH (Low Noise Block Down Converter, LNB) ZEfF &%
Bt 7 SR A R AT HECR S E T 2R 2 FREHRME < SETON AEE B
5 FLOBBR 3.5 GHz B4 10.5 GHz SHES RS FIEE 5 Z RS ~ TVRO 24T 14
ESSREAESS - WEDZEAN PSSR -

(1) INTELSAT &k

R R BRI A FR K - M AR ] RE R AT e P A 7R oK #E
SRR - B2 H Al R L BARAT 27 A DR - B EmE
PEAtAT N ARV RS - TR 2030 SEE (SR RS 5 AT > THI
T RHE R R PR 120% - & B B AE E E T — (ERP TS
THI 2030 LB A2 860 fEITT > H iR 2 REGEEREHE - A
FE R R RS TR I A A s LR IR G -

HEZR 5G E5Y 2018 Fhatate iR - [HraSR LBRRE - Bz 2025 & > i
HEH 4%t R 56 B - & - BEAR 2022 F-423K 5G HIFHET0 4.46
(&5 - {H 4G AlF 5.92 (87 - BUn IMT A B H A F R AR - BIEE R
> B IMT WSS AR S EAREL - BUE G ECE 2 C JHEARRE
{f IMT (E I {ESHE— 5T - & > THRESRE IR AT At RAFHI4ERS M E
%y 1 GHz 2R > (I EIEE A 900 MHz {F Fofe = S ES e s A HER -
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GrEg bR SAHES) SG AR & (IHE 3.6 GHz DB ZHIHVARRE R
A FHEEA IMT SRR - AEEEEA 2G f1 3G 8% » #H 2.5 GHz BEEAE Fy
IMT £/ (25 TED -

Is more C-band spectrum needed for IMT? ~ ®"NTEsA

+ Getting the balanced for spectrum is key

| Low and Mid bands ' High bands

* sub-1 GHz have accounted for 20% of + Asingle operator, may deploy 5G in
mobile operators who operate this cities using mmWave (26 GHz)
spectrum. -_— - + But to date very low utilization of

» mid band 2.5GHz towers can cover 5G ) mmwave
with up to 900Mbps d | = 9EU member states have assigned 26
» Refarming existing 2G and 3G spectrum chedis | GHz and none have actually assigned
- Ba\anoed appro?

. 40 GHz

1 A balanced approached is needed between wider geographic areas and ultra-high speeds and the lowest
latencies —

1 Governments and regulators to priorities mobile broadband services — above revenue maximization —when
awarding new frequencies.

Success isn’t just about allocating new spectrum

Bl 14 : B{ER IMT SRS
BRIAE © INTELSAT(2023), Session 3: Meeting the needs of all users in the 3.5 GHz
range-where odes the balance lie?

(75) FEIE E (China telecom ) 3.5 GHz SHERER By EEARKRE E

HRER TASERY 2019 4 6 H 6 HIE=UXAC 5G r AR TR EIEE - B
W~ RERS BN R B ERRE A 0 EFCEA 3.5 GHz SHESRRER] - D) 5G 44
PEATEE - HEIEE B P ERE 2019 4F 9 H%ET 5G 4R LAt S fipak > 3L
F 3.4-3.6 GHz $HE R 2B 5G M4 AR B 5G fZ 0 48E% - IR E T = 5h
200 MHz #EEF il - DABEJRIEEE (Power Sharing ) ~ BhRESERL - =R FE GRS
HEFERMTE IR IR (E R 2.7 Gbps HY7KAE

#1i#f 3.4-3.6 GHz 1711 5G At 2 AR [E] & i 2 AR B Bk e 2 2 AP FREL [EIAR
HERTRE - AT E i AR SHEREE = N4E LNA B¢ LNB seffifigf - DUESRI
sEILFE 2 B - HAT > TElFEEE WRC-27 &5 2.12 oS iU sE R &1 & 3.4-3.6 GHz
PR A HEER R Z2 8 (ground-air link ) HYRJEEME © $IL > T EIEEIEFEHSE
T LA 3GPP NR AR AR ZE i ( Air-to-ground, ATG ) » BIEEA 5G Fffty (£ H#br i 1
et P TR (S RS - (FIERENHITREF e =<2 5G HIARFS -

21



ATG cell coverage, ez 75km

ATG operating altitude =y

3-10km ‘

| e

UL lnlerferenc;/
4

ATG DL
ATG UL

DL Interference 3]

o __DLinrre .

Terrestrial IMT M _“‘"’ - "
ATG_ FSS Earth
Ground station by Station

IMT

Figure: ATG Network architecture and interference scenarios

Incumbent Frequency o . el
(MHz) Initial sharing and compatibility results

IMT terrestrial 3400-3600  Separation distances: 0.25-3.46km

FSS earth station 3400-3600  Separation distances: 0.25-36.57km

[ 15 : ATG HEpaAREE 15N

EiREJE ¢ China Telecom(2023), China telecom experiences and future considerations
in 3.5GHz

A~ R EESRGER (FWA) USSR

WEaE A — R AV HIER » [ 4R L (Fixed wireless access, FWA )
TR B 58 - HAT FWA CATERIEERE - BN - 47EH - &4 - B2K
PHEE ~ RE - MR RIEI SR - ARG R IRST IS E > FWA A RE S48
e -

(—) 5SGFWA

HATA ZHEARBAAVEERELAAE FWA > HERFEATSAHEE - 2
] E E(E S H RO > N R CHATERAS » #LL FWA S B A KERE T
BATEAERS - ) RN SR E TS TR TEIERAEEE > BRIz
B - tLHEEEA SGFWA - R TR A AR - T EEEE
A5G FWA &E 23 0 BA R A e s e -
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5G fixed-wireless access 2

A wide range of operators have launched 5G FWA, and they have various rationales
for doing so

5G FWA operator type Deployment outlook

Fixed incumbents using 5G FWA as part of a FTTP roll-outs may be cost-prohibitive in some areas, so 5G FWA may be useful
technology mix and could form part of a copper decommissioning strategy.

Some MNOs see 5G FWA as a way to enter the fixed broadband market. Success
Challenger MNOs will depend on FTTP competition and matching FWA offers with existing mobile
propositions.

Some integrated operators see 5G FWA as a way of avoiding wholesale fibre fees.
Wholesale fibre fee-avoiders The case for migrating low-usage DSL customers is clear, but migrating existing
FTTP customers to 5G FWA may be challenging.

Some markets have monthly cellular traffic levels of a few tens of gigabytes per
MNOs in markets with very high cellular traffic levels  capita. Moving traffic from handsets to 5G FWA routers with better spectral
efficiency can deliver cost and revenue benefits.

It is unlikely that there will be many large-scale deployments, but there is potential

A B R for 5G FWA to be useful in smaller towns with limited FTTP competition.

L
& analysys
e mason

[ 16 : 5G FWA & &2 A B e A EE i FH
BRI © analysis mason(2023), 5G Fixed Wireless Access

FWA il EAFAE—ERIEERE - (EFEE 5G fufed - MIER oA Bt EIE 2 &
o WHFTI%ME Analysis mason TR > & 2025 F2ERIEA K4Y 5,000 & P B
FEHL FWA - 3l B TR SR 4%09E E ARBERUKE Y FWA - 2800 > A 8l & 20H
EEEERN HEREA GHEAER - BERER - BEIEEAYRSE G 0 - R
analysis mason HY734f7 » BI{EFH =3 A YE b (oY 28 A m] St Ry (HAE
FWA [FRRESIEZE T HFHEEE (Net Promoter Score, NPS ) 85 Cable F15
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Figure 2: NPS by broadband technology, selected countries,
202212
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17 : BB B BRI R HERE B ELE
BRS¢ analysis mason(2023), 5G Fixed Wireless Access

(Z) =# (Qualcomm) Z 5G FWA fEHRITE

GrEIEEK > BRTCARAT 100 A ECE EAAE 5G 481 - 10t o]
PEHUEE S ~ SEPRAVAERS « Ho » ZORSHE TR ALY BUE Ein S PR T E R
AREGHRER ~ SERRNT o B 2R REAERC FWA £ily - AR ERCE TS
HAE -

BEAE RN - AT - REFIEAER ORI ARE0HEER - E1E
R ER B » MFEEREE EEE Z TRV E AR A LR ELEGITHEAR » N e 10% » 1
R ER B AT & - Bt SEFEA T ERUEE K A S~ F T © iR
B GSMA Y7317 EEEERTR A i TR A P 48 (45 customer premises equipment,
CPE) EBC48%0)fF (Fiber To The Home, FTTH) 2 G4 » 45 FB/RA BR BE ao & A
2 5G 2ok FWA BARCARR G » (HRAHIE (E FH K2 CPE AYAEFE4ErS AR 75
HEERT (Internet Service Provider, ISP) FRAb « P35 » BLYCAEZIRFAHEL - 5G 2ok
FWA HERARS » HEEMEAERIVEE (ducts) TNESEEEITE AR
7 o RIPRZEN CPE 3 FWA R ETA ISR A R E MR -
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mmWave spectrum along with mid-band to provide
coverage and capacity required for 5G FWA services

140%

& 56 FWA not cost-effective
1007%
* 56 FWA cost-effective

B0

h I I

™

0% I

0% n

%

Urbam  Suburban Rural Urban  Suburban Rural Urban  Suburban  Rural
56 mmWave (MNO) 5G mid-band plus mmWave (MNO) 5G mmWave (ISP)
[ | T 'H ducted - pwned FTTH ducted - owned B FTTH aerial - owned B FTTH aerial - owned
FWa - standard CPE 5G FWA - indoor hi ;h pOWEer 5G FWA - standard CPE 5G FWA - indoor high-power

or gutdoor CPE (potential) or gutdoor CPE (potential)

Source: GSMA Intelligence

Assumptions - 400 MHz in the 26-28 GHz band, 40 MHz in the 3.5 GHz band, 30% market share,
10% busy hour share of traffic, 85% DL share of total residential traffic, indoor self-mounted CPE,
1:32 fiber cables split ratio, 30% market share.

Bl 18 : RFguE 5G B KT ARIEA i A B LB I F L iR
ERIASE © Qualcomm(2023), Qualcomm on 5G FWA solution

(Z) B FWA ZBREFEK

ENEE M E RS BRIV > (£ 3,300 &= REHUE & AR - AL T
TEHFEEE 1143 [ > BRSBENERGRBITEIEN - bk 73T 2k
PEHAERS > (LR RBE Y /B SERIE NpgR 2 b S TR [E ERHY TR -

¥t - 2022 FEENEREY 3 ESRELBE 5G (ER - B#% 700 MHz ~ 3.3-3.67 GHz B4
24.25-27.5 GHz « [F14- 10 HENFERLA 5G 48R& - A6 200 KA 4ES s 2k 1 600 [
bty - SERGEE M 14 EERME 2 HE > IR TR - ISR FWA 258N
Z RS - FEERAR - Hdr > IR AR EWEpE - BTHEE &)
e R A E A R  2PRPRE SRS - (HREEHAE R B
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GHEE - HAlCATTEIMS &S BTN HEST FWA Al - Wit E L4
PHESHR AR FWA - B3 ERR Rz y - i U RIREATE FWA -

xRS — (RN E AR U7 FRAVEANT - BUREARRY

TERR A - & Ky T HBRELL % 72 $2 Y AT 48 H S AR T =R A &
1% —NE 74 | (last mile connectivity ) » B & (mA s 1Y 24 T oK Ay g i 5 25 (5]
HEPR AL SHAH B 4 5 R (connectivity providers) Z & ERATRGSEZER] - DIRELRAT
THVAHE AR AT K - AR GmE B A EERE - EamENEDUS
EHEPRER - DU E IR A% TE AR o PLERERI R R BCRHE ~ Bl
BEps ~ FRBUR AR SR LA E B8 (A B a2 fhpg —AE 2 I - DARECRIE AL AT
FHERI ] SEAER T2 -

(—) APT Haxie— BB =
Ra BT S e A S B R AR A B B % — AR B0 T -

1. pEFERE (2023 4F) ¢ B TRERELE (Samoa) HYIE FLEFE (Savaiiisland) Fl
JeHERY ICT a2 (mAlT A A+ SRR - SRAE& 7

2. EEdy (2022 4F) : HE(mATHEF A PM ERR S - W35S B HER A4

( Emergency Warning Broadcast System, EWBS ) FIY¢c4fmar 777 (Radio over

Fiber, RoF)

3. JelAr (2020 4) ¢ B ER S G R A AL L AR RS Y

4. ZEh (2019 4F) SHEEREN AR 22 A KRR (R A i A
B WELTIRAMHRES > DAskes A O/ Dty 4 7S

5. [EELE (2019 ) R AEAR BT B2 ICT 481 » DACGE Bl FLE
HIBUR AR TS ~ Azt el e LR A E

6. JEmE (2018 ) : B HHEEEIAERE e it

(O) RIFEREESTEWME (TRC) RHEAEREZ THEFETE
WIHFEZATEIAFE 1,954 B2 A > EHMEHFZE 3.8 &% A - EFFEHTE)
EAMEA ] 2 1,759 2 A - IETEMiS T A = REEES » e —2FER
SR ZE 2 A (Metfone ) T (5382 42% » HAURHRIHZEEE (Smart Axiata ) 5 37%
= BRI SIREE (Cellcard) 5 20% ; FEESETIST » Pe2E— 2 BEEE
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Fo R 25 %S (Telecom Cambodai ) ™ 5 #H 2 67% > HR ERIHEBIEZERE
(Camintal ) » = FRIHZEEME (Metfone) °
SR ZE H AT EBEREES A C A E R (FTTH ) FUBER0 T  SC4RE 485
453,968 ik - HpEEot@iEleET (RIHFEEH) A 230,936 » UOEHEEI%
E5r7E 223,032 {6k - SREZE RS F 14 ( Telecommunication Regulator of Cambodia,
TRC) 2 2013 FERGE) " sRtfZEC48E (S 491 | (Cambodia Fiber Optic Communication
Network, CFOCN) » ‘H#p-RE £y 17,099 AN B > ERE—(EE A Sim S 45
DU s ZE Y & N (S R fla 38 e - H H R 2AT 2 BF0E AT aiadrs - 12
SR ~ STHREAVAREESERE - ISR - sBE NG5 mE IR - 5990 - #%:
= 2 FREIPE S C AR (SRR
1. Submarine AAE-1 (EEINIEINEION 1 5% ) © M EZEER 170 N8 ~ 55737
380 A H - B RESMNPEA R GRS A4 - ERETN 3F>J‘|‘|$D@/\>J‘I‘IB’\J%

{EBRZ I » 5% B4 e SRR AR 25,000 A B - IrFE bR - mdE ey
B (S e 55 IR SRR ZEAE B PR (S 4 h Y R A 22 LXE&%%?P%
BREAERE

2. Submarine MCT : e HIHZEES © 470 NE ~ 77 54 AE > B—REE R
S ZE BT I B 2K P e ~ R BB LB A% AN (R EREE 5
PR E RIS - [FNF - R IH IR B E IR AL T S nY RIS
B 2T TR E R E AR -
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CAMBODIA FIBER OPTIC COMMUNICATION
NETWORK (CFOCN)

Submarine AAE-1
=30 (Cambodia Sea: 170 Km,
Branch Unit:380 Km)

AAE-1: Asia Africa Europe-1

Telcotech i i
Submarine MCT (Cambodia

=P Sea:470 Km,
Branch Unit: 54 Km)

MCT: Malaysia-Cambodia-Thailand

19 : RIBFO R
HRACR © TRC

.......

() BaRERETIEME (NTA) RHEAVSE—1HE

[EHmE F—NBERR - BLENE R EIMHE - mfE Ry 147,516 SFHAE > A
IR BT 198 A s SR ERIB BHIS I 8,858 AR ~ SR fEEHU R 59
ISR BRI AT DASy R —(E LB - sy AlE & (894 15%) - mFEE (49
5 68% ) FIZEHIFHIE ' (495 17%)

FRIE 2023 FEJEHH E(E BRI (Nepal Telecommunications Authority, NTA )
FiTé$4F 2 MIS Report 4851 fERAE5+ > B4R F 1 3R By 2.75% {#/ PSTN-
FTTH Voice ~ WLL ~ VAST Z£¢4i 5 178H P %8 123.28% » {5/ GSM ~ IMT

(3G ~4G) - HETAD JE)HBINTTEE VS ZERE S 100% @ SR TE@EREE
e 0 i o 4 N 18

JESARA RN (FTTH) fHES & - £EFTA R 2B FrE T T &

B ~ BRSO BE B/ AR Ik B P E LA > 3 16,000 (BIGREC HI B R FEEIAERE -

"B ¢ i e R A REES o BLEIRE R P FAH A o RAIAtE s o % Ryt
FUARCP IR - S Ay HIRAK - RlRER - e nmiy EEEEM TR - FhftEEs
SRR AEME ALY RER - 2B A SN B AR REFRIEHI B TH RS -
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MTEh = 3G 91 4G BB H P45 30%E1 70% » HiF FHITEISEESH FWA %
8,000 FEITENEE (towers )
AR 5 E - Y 800 MHz ~ 850 MHz ~ 900 MHz

o EEAER

it

1800 MHz ~ 2100 MHz -

2300 MHz ##Ez (40 N3 - BEZAEHE HRA 5G 481 - [HEMRF 2600 MHz Y35
st lcss 5G wlBE - i 700 MHz (n28) 81 C J8Ez (n77) MERITEIRAGEER -

H s AR 2

40 » i

EatEEA AHRAHE

26 GHz FREEAAA » DL SRR B BBl iar -
R4 EHBEE IR

1T 700 MHz JAEZIHE - Z0KKFF

00 MHz

850 MHz

D00 MHz

1800 MHz

2100 MHz

2300 MHz

Frequency Total
Bands Band Band Band Band Band Band
852-862 MHz | 824-834 MHz | 880-915 MHz | 1710-1785 MHz | 1920-1980 MHz
Allocated Frequency Range paired with paired with paired with paired with paired with 2300-2400 MHz
B11-821 MHz | 869-879 MHz | 925-960 MHz 1805-1880 MHz 2110-2170 MHz
Available 2«10 MHz 210 MHz 2x35 MHz 2x75 MHz 2x60 MHz 100 MHz 2x190 MHz (FDD)
System Bandwidth (FDD) (FDD) (FDD) (FDD) (FDD) (TDD) 100 MHz (TDD)
Nepal Doorsanchar .
.| Company Ltd. 2x10 2x1.25 249.6 2520 2510 10 2x50.85 (FDD)
e 10 (TDD)
(Nepal Telecom)
k-
E 2. Neell Axiata Lud. 1%9.6 2x20 =15 2%44.6 (FDD)
=
H .
R L} nilui;l‘;rlcmm 2:25 x5 212 2x19.5(FDD)
Smart Telecom .
5
4 Pyt. Ltd. 28 12 217 (FDD)
Total Assigned Frequency 2x131.95 (FDD)
i 2=10 2x3.75 1x19.2 2264 2x25 10 -
(Miiz) . 3 * * - 10(TDD)
Unassigned Frequency %35 2x58.05 (FDD)
(MHz) 2x6.25 2:5.8 2x11 *35 90 90 (TDD)

BERIAE © NTA (2021) e

[EaME(S FETR] NTA &

Obligation Fund * USOF ) » A4

Ry Bl e AL

AR

b SE R A e 1t S AT E N =
ISR SODH TG © 535N Hr 2 AR IR SRR I GO S SRR (E I B

Ry [EBR

=i

=104

SIS T KRR 4: | (Universal Service

ESRCRIBERT > FR e

EOCEEERS - DIHECR S0 M B (R RS =it &
T HE - (TIPRRESTE IS AL AR R (S AR A5 -

PRI HOMEAL - AT 2

T BEMERNHEE-EE 5C £RASHI AR SEEEE RS

P ne K E Y 5G AR
TEEIAEERA I ELS T - IR EGEES (backhaul) [HfRE

CEGIRES

2 FE R Z At S T B T S R

BRES e

AETRARATER K » AR G R S SRR 8 B 1R (A R (i 7 ZE D e 3
FHEEZ/EH] > DABERR backhaul E#aAN G Ry SG BARAVHISH - I HIF4) backhaul

EHa s

SCRFRT R e R 251 -
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(—) ElJE 2020-2024 £ SEFLEE E

ENJE H Rif{# A evsaRE & 0 450 MHz ~ 850 MHz ~ 900 MHz ~ 1800 MHz ~ 2.1 GHz
2.3 GHz ~ 5 GHz » H+ 2.3 GHz ~ 2.1 GHz B 1800 MHz #HEX LRI 5G mg AR
2 BAAE A BN ERSHRGHL= (DSS) MI#E RS (CA) FRdl - nB(LEA
4G FHES LABIRE K EL SG AR & (payload traffic ) - FREFAEHIFHELSN > HIE
BEE T ERBEEE R EHE (Ministry of Communication and Information
Technology, Indonesia ) # &R HHTAREL L2 700 MHz ~ 2.6 GHz ~ 3.3 GHz ~ 3.5 GHz
8126 GHz » P14 KM 700 MHz ~ 3.3 GHz ~ 3.5 GHz ¥ 26 GHz A —FLREH -
e A A 90 R B R L AR B8 R 4 Y EL A AR B BL & 1427-1518 MHz ~ 4800-4990 MHz
(WRC-23) ~ 6425-7125 MHz (WRC-23)¥2 28 GHz -

RAAER

SAREL BR

2.6 GHz 3.3&3.5GHz

450/850/900/1800 MHz
| 202158 - EBIRER 20225 0] ‘ 20258%2025 20235£,2023 2023542024
EARSG i AR A 52
*+23 GHz ~ 21 GHz ~ {5 s — o o . .
1800 MizERERR Rz - gmemnn . l - sneEEn: § . ssnsen
SGREIFRE Analog TV( % EENRER BWARIFSS 2023 F B 1EHE
3 hllil LT B | SN ET0 (BSS) | - £E33GHz FX(700 MHz)
(DSS) MR B A (CA) [T rll - AR SABIEBWA L
UMD @asozutn | [t BEETR (3.3/3.5 GH2)
AGHEERLIB R A H5G [N L Qﬁ;}ﬂw*é : %ifﬂéf%ﬂ; — B
W H R HIRB RS EE 5 S B ES
A X & 577 2 (payload W;}lmiﬁwﬁ # Bs

traffic)

Al 2.1 GHz BRIEE#E
5 B AN E # (In-Band
Refarming) - 51&R 2022 &
12 B 1 H#ATIR 2023 £ 2
A1 H58

EEMAMEAEELARNOE AR EIE : 1427-1518 MHz - 4800-4990 MHz
(WRC-23) ~ 6425-7125 MHz (WRC-23)

28 GHZEERADEM P - ARBREENSGREAR - LURERERS

& 20 : EJE 2020-2024 &7 SR EE

EORIFJE © Ministry of Communication and Information Technology, Indonesia

FEASGETTH - ENeBREASTIGEENE L ENECE 2 &8 - THEE
I8 T RSRRAESE A ) (2020 4 11 5ERE) » HIHRHRE R E T - HE
% H P R PR e B R B S A A AN B 2R (oxyeen) » R EAHEE AR 22 BRI RI3R
U > MR B EIHRE 2 TORTRHEE - BURBIRAREE SL = ~ Refforpar - PREGEE M
PR S - USRS B - (RRIINE IR -
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RS R B B R AR AN & (oxygen) - ELHREER R EEMAIRNL - |
: R BRI AERIRR

AR RIS BSE S
ﬁg ?%éf%g%ﬁzo% . fBEFAZEH) © WiFi-6 - 5 - NFC - RFID - loT#%
RO XNIRFEIHE N N N N s | EOEEPNIHZ R n
L e iy - EEAERM (1TS) - BIFRERE
SERE E#BC & (Spectrum Redepolyment) B
" . = TR - MNOTILIFAHR R &R ln - MRS ER
« EHEERRA(Analog Switch Off, ASO)&REEFS202251182H pe
fg - BWAEH 133 GHzB 31105 GHzSAF SEERIBR(BII3GHAREIAG)
+800 MHz(band 26)E# 1% GRN/PPDR yE s
SEEEE

AEARA . BT RAAEENER - MNORZER
- 20145 T FEIMTHE : 191MHz TELUER R SRR P EE T B
+350 MHzRft I1$85%(2015-2019%F) : 121546 MHz

»1310MHzffi A58 (2020-2024F) : 32130 MHz 4 BT i

CHE B AIRRIMTIER - .

FESARMBIMISR : 767 MHz LR BT I) : ARSGHEIIMOCN - 5G
SERBERERE B - ERATEERNSRIIBEERERR
BB IIE & (SRR | ARSI — B IR . .

-OpenAccess ¥ = R HEAIZHS - G115 Moo B RHE M T3 ’—‘ IR QR SR

TJREFIETT# (Right of Way, ROW)RIEFIE TRRABIRE | TEERERE ZRANSHLURBET
+FFA OpenAccess CooperationiZ 8 X B &2 It B4 IS R B AR SE L B

& 21 : EIESREEESR

ERIAJE ¢ Ministry of Communication and Information Technology, Indonesia

(2) BUNEEEEREETSD-AR 5G B EREERNTUEIZRE
7=h

FEFTENAERE T > His AR 1% E (wireless backhaul ) Z EEZEME: - HE#8 70%
WY AT R 22 75 i fe 4R % B - THETH 2027 SR 55% » JLHSZAE E-band ~
WU L2 KR R B » E-Band JEFRA M - AR SRR 50% 5 {80k (MW)
FIZ KR & M EEH (Modemization ) » DATF & 5G ke B85 MRl - 40 ¢
HIEIRER ~ THEBESHDHERE T - DL GHE 1R AR 7% » BEEH KPL (—
it o] F PRI QoE ) ©

S > 8% GSMA 2 " frdpie EsE-sR 0t T — (s > € 2021 2
2027 4 EERRZEARBIEM Z A N R = 1% (F SR A A E R RO f =0k
o HICREAEE - HRTRIRA RS 400 S8 #EEETF -
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A Ao T
Ml NN . .7

67/8 111315 18 23 26 28 32 38 42 57-71 . . 130-174.8
MW Traditional Band V-Band W-Band D-Band

Allocated to Fixed Services

A Globally harmonized for IMT
Regionally allocated to IMT
[7/7] Allocation by CEPT to Fixed Services

Wireless Backhaul Evolution
SSMa Delivering next-generation connectivity

WIRELESS BACKHAUL DOMINATES

Microwave and millimetre wave
backhaul will continue to be used
by a majority of global macro and
small cell backhaul links from 2021
to 2027. Followed by fibre as the
second most popular option.

22 : &% ME (wireless backhaul) TEFTEh4EREHHIIEF
BRI © ETSI (2022) / GSMA (Feb. 2021)

SEAR R EEE AN KPL - E & 56 1 EBzURFEsK » DUB e T

2 (over-engineering ) » & MHFF(RAEFS A (TCO) ERPHE RN * (extend

hop lengths by two times ) » #rHY KPI tHBHAZESLT -

1. [ERAFmEELE T 12E &AM (Backhaul Traffic Availability, BTA ) :
e 'AE ) EEE URER AN EREE Y TR BB IR R
AR

2. {¥H BTA - EfULME RAN FTFRHVR &R - SRSHR AR AT

3. fR#Z RAN FHHFHY E2E BREsanEfebs (Quality of Experienced, QoE ) E#E BTA
HYEE

4. ZFY RAN BEESAFRENIMESEEREN T REEHER ;) (Committed
Information Rate, CIR ) FVEZ

5. FREDL TigE{EEFHEZE | (Peak Information Rate, PIR ) /0] FH M E A2 » il i) 5L
172 3 B AR E T GEE SBEFSOREN CIR - EA>5dB HY PIR
TRERE ® (fade margin) > BTA /14 99.7-99.9% )

P RS o PR IR I —(EERE S —(EERR B M P - — R T - BRI R

FEEAREY - ERCAN EEE - E90RE - EEORERE - 2800 > EeRpEr R &

W B RE T DA B R AVEERE FAET (S o TR SRR IERE s T SEM: -

> ZEKERE (fade margin)f5HYE Ry 1 #HIE(S SN ENE B MR IIHYES ME 9E5R I SR A -
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(Z) SEEEBE(SEE DITO- Uk sCRFEERTE 5G 5] 5.5G RO E
JEFREEERE 5G Ui 4gps ik 7 DL N = RPkEL: (1) #ARAE(Ultra Capacity )
AR EFFE RS E ? W M EHR 7 (2) EFERYZEHE (Complex Architecture )
Al RSEECE ? ATTET & $83E (towers ) WYZEEIRIEECTT 2 (3) AHRZPR] (Spectrum
limitation ) -Z{e] 7853 F AR 2 AfalfE—{E 2 SNEIT * (Outdoor Unit, ODU ) %
EHEE ? A E—ERER EEBE ? s DL EBkEL > FEEEE S S DITO Wi
WATERE fi s e g - DA 3 5 (& E-band / SDB & H 81T R4F
1. (EWHEEEH E-band  (60-90 GHz ) / #8458 (Super Dual Band, SDB) :
T T —Z8 A RAR—BAUCRER | 5 (1 Transmit 1 Receive, ITIR) 272 T Wiggix
KEAFTREBIR 4R | 6 (2 Transmit 2 Receive, 2T2R)
2. TERBIE /MR 5 P EOR B S I PHEE R 4R
(1) “4in1" EEEEEINMEE (Carrier Aggregation Outdoor Unit )
(2) A RAR (Multi-band Antenna )
E-band/SDB*MiRiE2 CA* /SRR

“4inl" WEBREEIMNRE
—BERE— BT S WRERSTERES Carrier Aggregation Outdoor Unit )
1 Transmlt 1 Receive) ‘ (2 Transmit-2 Receive) . e

10Gbps 20+Gbps AR-FERIRA

dlscrete spectrum)
2 RBEWINE-HNRRRT
1.x km =) 2km @E-band

3xk 5k
1 xm msoe SHERR
= (Multi-band Antenna)

6-38GHz + B0GHz I ‘L ‘l‘u - L i“
0o TP

FFEEEREFEDITOCHEHEEE-band/SDBEREII HETR I -
*SDB (Super Dual Band) : i8ZR&E58 *CA (Carrier Aggregation) : BiiRES

[ 23 : SEREHIRE 5G B 5.5G UL SEREHfE KRR
EiRHOR  DITO -

M DA RO R JEERE O T L ke 5.5G & (E4RRE  BK -
AN E TR

EHNE USRS RSP E R VL - B AP AR BN A(ET -

’ lTleEéZQT%E% 3% 25 R AR — (BRI 4R - LEEEE%%BATEEﬁZIﬂZﬁ?EJEE’JﬂZ% St
W EEARARES HH 25 B I AR SRR » (RIS MBS0 T - 3t ] DAEI R A 1T B — BB R A (s A2
W -

¢ 2T2R JZaxffi B A RIE S A RGN ERE RS - B E R R S mass s - —thEg
ﬂﬁﬁﬁ%mﬁﬁﬁﬁ%miﬁé’]ﬂ%@% S TENC B T U R [E) R AN B 2% (S SRt
PN E T A FE A MR
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BENEH
BARE
10-20Gbps + <2KM*
80 GHz

WMETEAREE

_| Super Dual Band-

6-38GHz + 80GHz

ﬁsﬂgﬁggg ‘ 4in10DU  4inlAnt
2-5Gbps - >5 A& _-|CA & Multi-band ¢ '
: everywhere

6-38GHz 6-38GHz

- @Zone P215ITU-R M.1036-58:4

] 24 : SERRE-RORMRE 5.5G REWEH 2 ZR
BORAE © DITO -

I\~ BRI FE BT 3 BB 2 Y AR AL EE

PEREBIE— (T BERST:  FIFSREPARITEC - — kM S AHIE 3 2 5 54y
stE ML - FREEIFZ I MRS o AR SIEDARAIREN: - RN thie At
FEAIE R (R A DY FHIPS BRI S - 55— 5 SRR R T E R 2 (TR
AVEAESRRTE KAV E » WAEARZKE 3 2 5 F N R R E P OB - ik 5%
S [t AT R TEREaIRH] iR £ E KR AE R RPRR IR - Bt -

(—) BEAHIE IMT SRR 2 fR 3 A%

FREE ITU BH5¢ - sk sy IMT (3 FIRE AT =44 5 700 MHz (£2{ 4G A1
5G AR#%) ~ 1800 MHz ($2ft 4G A#s ) A13.5 GHz ($2 5G AR » Hrr 3.5GHz #1
BIt 2018 FtGREH - ARARREHI T DIFAE R - HERYATSEC (assignment ) »
TTEUTHC ~ #aiil (beauty contests) BORG TR ([FRFEIFEEECHIIAE ) 5 - [t
Gh o ESYEIZE 2 IMT SERAAEIRARA 2G/3G 48is (A18RET ) B0 EIR 2 IMT #5%
FEHR Ry T (e A S 5 00 RH - BN R B B BRI SR E R Ky SGNR
41 2x SMHz - BEZATE AR S AR DR FETEITE L IMT SHREEE - B3
IMT FEZEE [ FERR IR 75 0K - FEpR o A& BE 25 5G AR ~ i SR HY TR -
BB I o BCAR R A TEh R FWA s (A -
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(=) B

H AITENE B BCEARES ~ EP*EEXW%“R/EZ*EEX*E SEREE IMT R (254
NED - FEE—IHEREE T - SRR ET AR - HIRREHh1%
TTHRRIE - SRIE JRER AR ZEN - ﬁxﬁl@iﬁﬁ (e ~ (/e (st A5 iy
e ~ ROIBEREEE -

Frequency bands opened for IMT Services
Spectrum Band Band range (MHz) Spectrum for IMT

600 MHz 663-703 [612-652] 40 MHz
700 MHz 713-748 [773-803] 30 MHz
800 MHz 824 — 844869 — 889] 20 MHz
900 MHz 890-915 [935 —960] 25 MHz
1800 MHz 1710-1765[1805-1860] 55 MHz
2100 MHz 1939-1979[2129-2169) 40 MHz
2300 MHz 2300-2380 80 MHz
2500 MHz 2535-2555 & 2635-2655 40 MHz
3300 MHz 3300-3670 370 MHz

26 GHz 24250-27500 3250 MHz

@ 25 : ENRE IMT #E
BRI © DoT, India(2023), 9° Asia Pacific Spectrum Management Conference Country
Case Study

F—FH > BT EEEREREEEY  F—IRREL g e
IR B — SRR > 3.3 GHz SHES SRS A FIE R 40% - EWEDE/\ﬁ 45
TERB(SEEEHREH » 4955 Adani Data Networks ~ Bharti Airtel ~ Reliance

Jio Infocomm I Vodafone Idea °

(=) EHBHE (Vanuatu)

B E—ESEER - 83 FEREARRY - H 63 JERE R ARE - #EA
NI 30 E A > Hf 40%H9 AN 15 5% 11 75%EI N R ER RATHIE © 55
AL 2021 4F GDP £y 9.65 [EETT » e KU AR R YCBIUA - 2481 » &0 H
ARV PR BUMTRE M ~ &OB R - RAKE ~ YIRS ~ ICT R -
PAR ARl B4 S e

HRTE A I 3 78S ERR B 2EE 707l B Vodatone ~ Digicel A1 Wantok
EEAMEE RN & EAER - 5/ ER R 2 - [SIRE AR IR s 5
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e [Ah - EBHAE 4 5 ISP > Uk —REERREBE BN - BE > BN
ZRERKRIAKE - GBS T - M 2 2 3 BN TRER - B E
F 2018 FEARILBILHY SrBR AR RR » 44 K BE (3 I 4503 {5 7013 AR B BB
( Telecommunications Radio-communications and Broadcasting Regulator, TRBR ) »
FETEREPEAIEEE - MQEEETER A - 1A IMT Bl
BorRchE e (S 3 E -

(PU) Fhofz

ALY 1993 FEAERAZATEEC 800 MHz #RER (L 1G 1R > Bi1RIEE Rl »
PESE T ACARAR B 2G ~ 3G A14G (/- B2 2023 4 4 HisARIEC 5G FEE - &in
AR B0 )T F U —BRAARYTEEC - B R TEUTEC » B2 2013 R 4G AR
AT E T

HATGIT A 4 Z17EEE 354 > 575 By Banglalink ~ Grameenphone * Robi
F Teletalk » EHFFRIIECS H T E « Hrf » Grameenphone FyTish 5 A E KHIZE
F o 4 43.8% » HARy Robi » 15 AR F 30.2% - ATHAREIRE N 2 ARARA 2.3
GHz #E%~ 30 MHz ~ 2.6 GHz #E% 2 40 MHz » DAK 3.3-4.2 GHz #HE% ©

ATy,

Spectrum Assignment to the Mobile Operators %;;M;"Mﬁ|

H900 MHz ®1800MHz 2100 MHz m2300 MHz m 2600 MHz
70
60
50

40

| .II I.J

o

Banglalink Grameenphone Rob| Teletalk
W 900 MHz 9
W 1800 MHz 20 20 20 10
W 2100 MHz 15 20 15 10
W 2300 MHz 40 0 0 30
W 2600 MHz 0 60 60 0

Bangladesh Telecommunication Regulatory Commission

& 26 : AR ECBER
ERIARE © BTRC(2023), Spectrum Roadmap: A Case Study on Bangladesh
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U~ BERAEN-5G RIS AR 5 S

H A5G 4EEs EAE T RS T2 BIR A RIFHVELL - HREEZ T
SO PG B - THET ARG T s M e HE HE R BT R4S » 22 2025 SRaey 5G
SREETHEHRIBRE] 4 BLLE - AR GHEERGHE 5C S RBERARF AR
I B I SC 4ErsrYEl S - e E s HIE]A 5G Advanced A1 ~N—20 4%
JEINEIZR - R [EHY 5G HEH 774 LA I AHE ARSI B 22 - (RIS IREEST 5G
SEEHY 25T -

(—) ¥&E-Local 5G B

2021 4F 12 HA¥REEE(E T EMRREE R 2R E B EH (Ministry of Science
and ICT, MSIT) #&t local 5G (5G EIBAEES ) B » RFrEiiliE ~ Fie AP
FHIY 5G 4% - B0 - FEBGERSEYA - AHEEnVEERr i - EANEE TR - 28
I F-ig ~ AR/VR #8855 5% ~ AR/VR {ERIIA S - 5EEIRF local SG Haps4 My e-Um
5G » e-Um 0% 5G W= K%M (eMBB » URLLC » mMTC) » HEEZEFAYO|S (e-
Um) thEmkE ABY) 2 [y " s | -

e e UmS5Ginbuiding e * e-Um 5G over terrestrial area e

’ % \,\-A
g " 1y

>
|&
A

Smart Factory Remote Operation AR/VR in Venue Education using AR/V

1 9th Asia-Pacific Spectrum Management Conference

B 27 : B 5G EiEk4ERE (local 5G) EH
ERIARE © MSIT (2021) ©

FEEER A 3l 5G EIAGEERY » DRI E - ISR ~ 2tk 2 5
B (0N R) & A EHEEA - oI {E SRR & 28 GHz  (28.9-29.5 GHz »
&35 600 MHz ) ~ 4.7 GHz (4.72-4.82 GHz » &&f 100 MHz) -

R 5 BB 3T 5G E4EES (local 5G) FHAY
FA | EesRitE i35 Rt Z TN | SRS
BT | RAAGHER MANHEHE | sEMEATALY | BEHE
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BA | REsRRftE i35 REtRB A | SREE
g ] (FEEHR)
FANBHERE NS | SEMEREETE | SRR

A2 | RLAKHER

FE % BT
’ e | NABRATE | SEMRBEEE | R
KE T = 5% E R

PR3 | B TR A & BT

BRIARJE © MSIT (2021) ©

| Available spectrum bands

28GHz 289~295GHz (n257) 28GHz [ 289 205GHz l
2 600MHz (50OMHz x 12 blocks) [ (0D

Y-y/c Pl 472~482GHz (n79) a76Hz I = - —
S 100MHz (10MHz x 10 blocks) [ i

T 28 : BEER 5G EEEEE (local 5G) ®IEFISEER
BERIASE © MSIT (2021) -

BIRIERZ 5G BRI ~ 888 - MSIT feH LU NERERT  BE i bt
HUSARZR IR EE AR - R aE H OB EE AR AT &%
THHE R 2 HE 1 EANEETR - 55— - A F (00 7B )
FHEB AR SIURAR BT E5T - HRIRERE 1 F - (Hra] DHE AL = 2
B S AR AR o ARIEAREE =45 (Spectrum Sharing Guidance ) #iE > 5G &Ik
A N E— SRR BRA IR ISR A =8 BIEE R R & ( %L
SHE(SHTER-115 dBm) K HEENZ HERF  ERRERRFE (F
SRl - S E(E R E-105 dBm ) » LR —SRER N BEA RS (40 : [EE
AR ) TR - DAUREIPERA TDD DU 00 A8 g 118

g ~)

— Territory P ——— e
owrned by A Territory Coordinaton
owned by B Area

Non 5G user

Territory
owned by A owned by B

New 5G user
. e

B 29 : #&E 5G Ei%&ErE (local 5G) FEELHE Hy S B~ = E
BERIAE © MSIT (2021) -
2022 FFER] 5G EIRAEEE (local 5G ) B EwE: 8 {EARZs4EIE 11 TEHEIEE -

BEYIR - BF a2 G KEREHE ~ sEli ~ 25 - b HiEiiErE
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PR =R R - R SRR - B SR SRR - 40 ¢ BIIE
DU E e A FEHE -

Sorvice {_l o |
Sarvicn h ,' -

(hOSp'to n Non-face-to-face AR-aided Autonomous mobile
medical examination operation wheelchair

A N

Energy
(Power Plant)

Quadruped wolmg robot guords

Au‘tonor‘nous vehicles remote control Al based video surveillance g,

Immersive
real-time
attraction
service
Immersive attraction service can be provided in real time via local 5G
network from real attraction in amusement park /
[# # Box Palletizing] 5G 8IS Core \\
- - - Al vision based robotics (AMR,
= [ Ery i isti s
Al vision - & o forklift) logistics service
based robot < o pEE - Logistics stability (temperature,
control > f’ %i = humidity, etc) remote monitoring
in warehouse = - —
K‘. - = + Shared shuttle rabot for warehouse

e

Bl 30 : 8B 5G BEIRAEEE (local 5G) 2 FEFH4E1K
ERIAIE © MSIT (2021) ©

(5) TEIER-5C RREZBESEUR

2023 FEHEEINE 5G S RAHRRIRAET » 5SG IRBEE K 70 Z{EEI R =t
& T 240 E 5G #8ps - 390 EEEME - 10 (B P E4RE - 95 E FWA 45 -
i 700 & FWA (ERIF P DURGEZE 1,500 F# SG #£¢ly - 5G A IIRI Rk
i# 3 ELL OB R R - RIS Ry B I R S A A (-
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70+ countries/areas have launched 5G service 5G is the enabler of digital economy growth

> 3 times economic increment are
from the productivity improved by 5G
(% 200+~240 A 24394  {ifi 5461000

5G networks 5G base stations 5G connections

mdirect economic added value
mindirect economic added value (enabled by 5G)

? 95 7Mn+

5G is the info infrastructure for all-connected & all-digitalized
5G FWA Networks 5G FWA Users

1500+ 56 devices 1433 R
Faster Lower More
948 Speeds Laten Ca) p tv
o
users
access .

etw
ves

128 420

an
r G
2019 2020 2021 2022 2023 100Mbps.

B 31 : Bk 5G BB BEE

ERAR © Huawei (2023) °

BRI Sy iR ER BN SCRE ¥ 5G TR 2 REDE » 5G £ GDP A4 4.23 fi
MY ETRL HATS M s AT R ( 7,500 {23570 iR E £ H I A(4,800
fEFETT) - SnSSEEE (1,400 B3E70) 5 - 5G fE AT RHIBEREISECR » FEW
RLUTEIE ¢
I BUER SR B A A B E
2. E&Hvkﬁ\ S5G #EEE - DIFRBEEL 4G % 10 0SB AIBEE:
3. EMEPEKEIELERDCAEINEES - B 5C MU REBER TAE - HEL R ERS

%kﬁ\ 1000 & A YIRS
4, BATHEEERESTE - BEM 5C ThHEEAVE SR THE | A TR
5. PROLES R - GEEGHAD Y 5G BfirgE

(=) GSMA-BBE RV © B AR B

fRIZ GSMA 45T 2022 555 4 23K 5G ERATEHT - ik 7
JEEPE B (HZ BN ~ SN ~ FSRM R aEith &y 90 ZAEEIZ 200 5 E(E
B EUNKAZRNNEE 5G AR > [EHFA] AR o AsE: (1-7 GHz) Ry 2B 5 54 e
5G 2 EHRE: - JCEUE 3500 MHz A5E% -
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Status of 5G networks globally (@4 2022) 5G network launches by band (G4 2022)

39000 MHz | 4
28000 MHz I 10
26000 MHz Wl 7
4800 MHz || 4
3500 MHz I 146
2600 MHz [ 18
2300MHz W 9
Mid-band 2100 MHz [ 28
(1-7 GHz) 1900 MHz | 1
1800 MHz [ 15
170012100 MHz | 5
900 MHz | 1
850MHz I 5
800 MHz | 1
700 MHz N <5
soomHz [l 9
Not reported NI 144

i lanned) or announced a commercial 5G
mercially launched 5G senvices

Mote: Stat an eperator has stated a commitment/imeline (planned)
lau

atus assigned where an op:
nch (live). S1atus defined as live where at least one operator has com

[l 32 : GSMA %ist23K 5C YRR B
5 O BEFE /0 —FEEFEERM 5C AR
ERIAE © GSMA Intelligence (2023) e

ANERFRESR 5G AYRTEIE IR E R - JC R S R N IR
JEMERZER] > NIEHHI4EES a2t - HHERSHE 46 e E - HEE
5G HHHIR > FRiEE —LERE SRR At B KBS, - taHBEBIN R B a2 5G FHiTHY
D - EFAERRIZAE(E (3GPPRI16 8 R17) % F KA B EER - #57%
=% EFAITAGE D8RR A E A -

R 6 ' BHMRSE L fHa R REE

B THRRE) BoREEEE)
 5G i « B baEal
- BH4gpSEAE( L . AEER R
- (LIEREZTTh - gL e
« FAAN T5Ginabox | 'HIFR « Wi-Fi fE#]
- HHEE

ERAE © GSMA Intelligence ©

GSMA THFE £ 80 Ry 25 F P EE L B FHAERE 3.5 GHz #HE: » RECT&E 7 KDL

=HEFAE A LB 5 [EIHER A W A

1. THEASHEE (Setaside spectrum ) * 73 iC—E #HEHVIHE - WHRIREGELEAF -
B+ R~ EE -

2. AHEEHLSEHEZR (Spectrum sharing framework ) * {5 2% {8 Fi] = REZA R REBUIHRS -
Bl - EE ~ SLEY -

3. 1TEhEEEEIAEME (Licence condition for public mobile operators ) : R EFER K
TEEEA S RS S SRS - il © EOFE ~ 257 -

7 5G in a box fEHVEFEHEILHY - HEEN 5G @RS TTE -
41




Set aside spectrum Spectrum sharing framework Licence conditions for public
mobile operators

@ 0O ©

Enabling several users to
access spectrum
simultaneously.

Enabling or requiring public
mobile operators to deploy
private networks or lease

Assigning a range of spectrum
to be exclusively licenced to
industry users.

spectrum.
sefm s400- 3000 —
- 3400 - 3700 MHz
_
Y

" usg?"‘uz
=]

N LA

Licence
conditions

Spectrum
sharing

v
N

3400 - 3800 MHz

i o .,\—-.;a; P
e ]~

& 33 : B4R AR =R
ERIAE © GSMA Intelligence ©

N
Y

A b A B R A A [EI AR LM 2 SR A
A RAE -

R 7 BERATERREASERHERER IR ERE

R

EiEd

3.5 GHz FEER BB A 4Rk
R

BORETE

REEAME © THE A 7 A B L]

e THEAIHRE B MZEERZ 3.5 GHz JHEg
© EEAR  FRGEOR A S 30 BECT
U CHEESE \ fESEARET | R+ IR AHEE
1Bk THEAHRL ~ AREGE = BTV | ] B S T
© WERAEE T IR B R 5T
RE | rlis

© ERA T fEET 150-200 (EETHIERRE

A E CBRS 412

TTEhsRA IR RMT:

* xﬁ?x{i

feth STl & (EAYE S
PGS © BPASE B S i 2 Fy

Sy,

Nt
94
o

TTEhSEA BRI

EEET
. ErfEETREE

SRR BT A A
SRINE

TTBE SRR S

BERIASE © GSMA Intelligence ©
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&F LRIl > THESRRL GG AW N R (E SRR AHBIES, > SEAEARN
SORPA o HA > BRI SHEA St - (o O RE R AV B 2 P AR e -
AL HE B 5 A FR (R S8 B SRR TR > Dl PR
PR S F R IR RIERE A PRUSE SRR SR -

+ ~ BEE 7-24CHz $RER-Tik T 8RR ) AV
Jemlat AR 6G (L FFARFEEIAZ B AN 90 GHz LA EAY THz S8Ez > (23T
fE HA RN - BEE SR 7-24 GHz AUSEREIE - B 6G HIREHESE
B o 2RI > R EFAERAERE - BfEEE (HYERN ESIM) ~ B - 7
&%DIHEH%Q%? o INIEEAK Erage 2 SRS AL R R Ei R EE AR ~ B3R 6G FRER
REFRILAYIE ST > DURBREE (ATt m] RE e BN HAIR A T S AV 2 - 66 (5
ﬁﬁ*@ SHERHE WRC-27 &kt  EEEGRRE RS SRR s B S e ARG
> LUK oKom e A A RS A F R KAy T 8w, AT

(—) Nokia-6G #ExtE ~ %G

WEEE— R TENEENR G i > 6 B BBt L - Bt SR A
FL=E R RLE 1 5G R UATHIET 2 = KR B2 s B TE) S AH(eMBB )~
ARFERESEAR (mMTC) ~ B ] 5 HAREE A (URLLC) RS E/E
AL THEARF S0 O A T ATH74E1ME | (Sustainability ) -B2 5G AHEL - S nE#
10 2758 » DIFERE(E 50% ~ " #fir &% ) (Digital inclusion) - RARTES AT K M
] EEMEEL A M T 2 MIEEFL | (Security and privacy ) -Z7 2 FIFERA B H %5
PN > AR A -

Sustainability @
A X10 capacity increase “
with 50% power reduction, compared to

Sustainability 56
Digital

inclusi Digital inclusion r\é
Inclusion A Aim to address three key
factors: accessibility,

affordability and consumability

Reliability

Security and privacy (;(;_T]j
and latency A Increasing security and A

Secu rlty privacy risks require higher

levels of control

and privacy

[ 34 : 6G RIRFLR AR

BRI © NOKIA
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1€ 5G 2 6G Ffii A e - R HARFT IRV Ry an PRV ERE - {1
W LRV U5 S A E SRR Ry 2 B (e ~ R R R S AP R B R E
AIIRAE ~ Bg BRI By B S 6 RUEV4ERS - THEN 6G {EE#mH - n5E
BURAEREN: ~ BERBE T HEREARIEE (A TIED -

5G-Advanced

T 35 : 156 % 6G R IR T
ERIE © Nokia (2023) ©

SHEMERE AT - R2K 6G SHFEHFE sub-GHz £ sub-THz FUSHES » BR T AR
HHY 5G FHEESD - ﬁ%‘%%iéﬁﬂ\ﬂ’]*ﬁ LARELE) 6G 0 7-20 GHz Hi[E IHYAEEE (7.125-
8.5 GHz ~ 10.7-13.25 GHz ¥ 14-15.35 GHz ) {Ef 6G " SellEffEy | 2RSS - i

MG C B AR (e R BE Z= A A - EAD - K7 90 GHz HY
sub-THz Sz A Ry FR i i ~ {RIEHE 6G B > THat 6G AFEBIG A o0 B
I NEFFETT - HAREEILSERAE 6G R Uin sk lEEY A E -
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5G, 5G Adv, 6G

57-71.GHz
(unlicensed)

5G, 56 Adv, 6G 24-52 GHz

4.4-5 GHz, 6.425-7.125 GHz"

3.3-4.2 GHz (licensed/shared)

56, refarmingto 66

1.5,1.8, 2.1, 2.3(shared), 2.6 GHz.

5G, refarmingto 6G

470-694MHz*, 600, 700, 800, 900 MHz

& 36 : K2R 5G B 6G 2 SRS

ERIAE  Nokia

(=) INTELSAT"- 7-24 GHz JEERREREIRE] "8/, R HE

GRIGAT 30 -2 IMT JHELRROR (AT Tl - BEE G RIEE) » SHEEE oK -P{EA

ZHE SRR AT SR PR R OO HEE (24-71 GHz )» Hodr 24.25-27.5 GHz»

37-43.5 GHz ~ 66-71 GHz SHEYHE Ry R ERERES 2 5678 - FRAERSIVY B AR » K
7?1 GHz WREBEEF AR - RS 1 GHz FVFRBCE Rt @i A & - 8
i 18 GHz BYFHER CUHEE I IMT /NESESHN 2= - B H R Ry LB ARRE R AR o AR

H -

Overview of IMT spectrum growth

An ever-growing pool of spectrum resource

19136 MHz

=
x
=
= i . B = R1
= ¥ Frequency Total A t of  Regi /! b
No | &' R2
3 - M° Ranges’  Spectrum  Identificatio e
o
"E T TS Worldwide
= 1 | R 3.25 GHz Global Idgniffrza 0
| == 519 == 428 == 519
37 %35 CGHglr W5 GHz 7 Clgpal Identifica
I T T 1886 MH.
3 | 66 -71 GagmH 5 GA277 MH Identifica
230 MHz o : We‘
=
WRC92/WRC97 WRC-00 WRC-07 WRC-15 WRC-19

& 37 : IMT SERER R iss

ERCE © INTELSAT (2023) -

® INTELSAT Fy—ZRESEIf# 2Rt -
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FRIE TS telcom Fist2Bk v FHAEE (Available spectrum ) BEhIESERE (licensed
spectrum ) EIHIRA(R - T EEUEARBIIHERE & o AREEaIEL oI BRI EL 1 Ry 4
BEEREE MR P RAE 50% 5GHz BUT ( ESEE ) SEEEEhE > %
A R 2 SRS AR R PR LIRS A -

Prudent approach: Utilize available |
spectrum before seeking out yet

Globally
0, . . .
e more and impacting other services

B 38 : IS T SRS B s RS 2 EE Bl
ERIERE © TS telcom (2019) ©

/}'

r

4% GSMA #iat IMT £eifrER A (B 2G ~ 3G ~ 4G ~ 5G) 2 » %2025 4 » fiI
TSN~ FEM ~ FRERATAEIE ~ nE M SG BRATRIEN 17% » HERM 2G ~ 3G #%
floEEBIRHER NI > SRF 2G ~ 3G AT AHEEESE (re-farming ) DAFHRY 4G B¢ 5G
=B

2020 (inner circle) - 2025 (outward circle)

m 2G
=m 3G
" 4G

E ’*ﬁa e R | 5G
_ : ;.;: *Q%ﬁﬁ
LAt e RN .
] :a'w » ﬁ\
,ﬂr’&s ! 5 ) :‘;?)’ lm J!‘
N ¢ "@* »""./ 3

« LATAM, AFRICA, MENA, APAC 5G adoption < 17 % by 2025
« 2G/3G in decline > Spectrum re-farming

[ 39 : Lh#Ek 2020 FEEE 2025 SR ERE MG IMT FAlrER A=
ERIARE © GSMA (2023) -

REEEBK 7-24 GHz SRELZ (EFIMESL - ] DLSER 3% Sl IR AE ST 2 RRSEIE
PR R 7E2E - B AR dE 2B - MEAREE (L ~ BERIESRES (FSS) ~ HETH
5 (MSS) ~ ik 2R (BSS) & WX BHHERASBARER ZIET -
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LLH AT 5260 » FSS EESE /045 107 $8 FSS [ #1E (GSO) B RS iE T
12 #8 FSS GSO # £ IEAERASE © 7 582 FIEEIZ #18 (NGSO ) i 2= 5 sz HES »
HAERAHGRARE G251 36 H5

7-24 GHz

Overview of the spectrum usage

7 10 12 14 16 18 20 22 24

M Radionavigation M Scientific incl. EESS, SRS :—I MSS/FSS/BSS (Earth-to-space)1 Includes
M Radiolocation M Fs/vs 1 Ml MSS/FSS/BSS (space-to-Earth)! AP30/30A/30B
[ FSS/BSS (Earth-to-space) (space-to-Earth)

| Spectrum in the 7-24 GHz range is congested with critical applications

& 40 : £k 7-24 GHz {EFIRENR
ERIAE - INTEKSAT (2023) ©

&F LA - BRI AT S o AR ARG EH - A 50% - {ESAELE AT
FAEHY 5 GHz #HES » mmWave SHEZ(HE It R D - (E1E 2B VBRI SR EH -
EREFHE IMT SRS G EE A Rkt NI TR A R EL A s -
HEERAERRARELENIR - 55— (MR - R T > ZIEE E iR
W HARMEER > (e S ERE RS - s PR CE NS R PRy U505 - AR 20RE
2R 2 A (R FH BB o G m] FHHYARGE - ERFARREE WRC-23 SfamakiE 1.2 22
W52 7-24 GHz N IMT 42 IRV B R (% -

T EREERENERRZ BT

RN 2 o B (0 B (R Ry B 5G/6G S RE Z B EHHER 2RI
FEFFE TSR GER A > BUHB A i B 4R 18 - AR ER PR =2k
PRS2 ERZINE > USRI ATRER IR T2 -

(—) B 5G BUR

H AT MRS SRR - TTEI P REYIJE OECD Bz 2 - it 5G AR ITHC
ME > EEE -~ &~ St 56 - E=KEHE (28 GHz #1Ey ) Z €1k
FEEHYK - HATHA 5G 48R Tz 90% M A » (HERIEHHE: . A UM %A1
Bk BB E S RA 02% - fE AL - TEETEENS R’ IS 20%HY 28
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JERE - Hor o g XR NI BB IR BHYEE R - 2oRARE IR

LEERHER -

Amount of transmitted information : Small Amount of transmitted information : Large
Coverage Area : Large Coverage Area : Small
3.4GHz | 3.7GHz -

3.5GHz 4.5GHz

N

700MHz 800MHz 900MHz 1.5GHz 1.7GHz 2GHz

Low Band . mm
| (so-called platinum band) ]‘ mid-hand )i\ sub6 . _waves |
Frequency bands initially used for 4G 5G dedicated frequency band

(v ) (([ l]) (te )

= aye
m wave : :
% e
High frequency band
Eh e s suitable for securing a wide
p frequency range (Realizes
Low frequency band suitable T ultra-high-speed communication

for wide area coverage %
) ‘56 using low frequency bands 3.7/4.5GHz Band

(low-band and mid-band) 5G using high frequency bands
(sub6 and mm wave )
LTE (4G)

& 41 : HASERSACEASZERE
BERIASE © MIC(2023), 5G Policy for Japan
H A7 H AR A TR T HERTT ~ B A S AH AT Fe/NH > SRS sman{a]
TEARMER 2 ~ WIS - SEBIERA N DU ZE R 2 B RA-EE (auction
with conditions ) > THERRFHES B K& RF 5G fRi%s 28 2 MRS -

(&) BLfE

B 2022 £ > 23K 5G FHIEEEER 10 (85 - P - 281 > HAT 5G #Y
BFERIE 12% T F IR EIEES - SR BCE TR - BEILETEIH 2027 4
5G FH BB 4G - WSS ERY 49% - KR EBREE - T~ SHERER >
WA 3.5 GHz FEEFERC 28 GHz SHER » HEIS i 2% o] (H R (H 3.5
GHz #E%~ 0.6 Gbps KiEHE 2 1.2 Gbps °
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w

Aggregate bands, optimize performance

System simulation, 3.5 & 28 GHz, real NW data

Higher throughout, higher reach, system and user level

158 m site-to-site distance, 168 MHz BW @ 35 GHZ
21 mantenna height 868 MHz BW @ 28 GHz
35 & 28 GHz on all macro sites T8% of troffic indoors

Traffic distribution per band

G D D

Outdoor Indoor Overall
Qutdoor median speed
3.5 GHz only: 8.7 Gbps
Low bands 35+28 GHz: 4.3 Gbps
Indoor speed @ 68%-tile
3.5 GHz only: 0.6 Gbps
3.5+28 GHz: 1.2 Gbps

High bands add significant throughput & capacity to 5G

42 : PRE RO IS AR
BRIAE ¢ B 17{5(2023), mmWave potential
e S o 2RPEA EIRSEEANY 5G EE o HEA R A FESEE T
A B TR EAEE RSO A - mTEE (it s Ry R0 BE LA RS 25 > FERRIE /7 TiC T IMT
ﬁ%’ﬁ%ﬁﬁ%%a%T

(=) BAFERE

FPRPERE Y 5G 48pS . — B (E R MBI AL S A - H Al A 2 AR
B4 700 MHz ~ 2.5 GHz #i1 28 GHz JEEE 2 FERE TR - %%@Eﬁﬂﬂﬁ%gﬂﬁi EE
AR B SE BT K > AR AR T R - EJE%JR&*E&F“ S > CETE
UEEE 2 s\ > FEAEEE 1,000 A BAVEAEEA  BEEEIRRET O E) - A8
SEREFIR 5.6 Gbps 2 B (Eif iR
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+= RS EME RS AV AR K RE- A TR IR S RV EE SR i B
MIpGREEE

RN R EFEIEREERE(L BT REAH IR TR EE= -
PR AT (E ARG T 26 B PR PR - Ak B Rl e GSO
1 NGSO FHEEREAIEREEHIE » DIECRAER o AR A g Ry B M98 E

FNVHE > BB ORI FIRER B A FE I - DUR S PR A 2 IR s R 2 Y
HIBRASRI =R A - (E1 B » 2 B PR (direct satellite-to-device
connectivity ) FVTTREMEDL S s SIS EA AV AR % - DIHECRE ST 6G /1Y
AETE P RE A B E T -

(—) DEHPTREER - REEKTZEE S (CST) R ZIEMELY
PEETE

1990 G5 DAK > Ht Ei 48 EE( Terrestrial networks, TN — EL 2 #45( connectivity )
1 F BRSNS - HATRER AL 79 8 - S3EA L BRI TEN M4 A E » BB
F40E ~ LARMRITE L S s E G A R 37 (AR AT = iA4eEs

(HA s EAORkZEGh T ~ 32 @ N R SEFEER ) -

W AR AR S AT EE S BR R A DAY - R4 S RE A P& AT AT e - )
B b g imER ~ KZEBF iiZ B2 ( Communications, Space and Technology
Commission, CST ) F&& &G HFIAEEE PLYN 2 AITME - FRIME4ERE (Non-Terrestrial
Networks, NTN ) Fe il FHIEH R HBE AT ] R B AT & 4E M - dit TN ZE R
BAWT TR IR B & B 5G AR5 » {H NTN AT LARBhIR 5G R gyl
B > AN EAEEE - 22549 (NB-10T) JEA - Rt BN e S - (K&
WAR AR = E I R -
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NTN

Altitude (km) Category

36,000

25,000
MEO +HEO
7,000

Space-borne
Satellites

1500

Cellular
Technologies

[ 43 ¢ FEMMEAERE (NTN) BEIREE
BORIAOE © CST (2023)

w
i)
afia=
3=
22
nm
L)

Atmosphere

]
=
=
Q
Eel
=
<

Terrestrial

CST #I%E 7 EUH NTN Feffrii (gt 6G Rt E &S > LU E
THI [ DL5ERE NTN Z45 -

L sBEE - SRR T 6 JHBE AR

2. NINfHEEAMR © HilE ‘IE)HE* i 2100 MHz SREZ IS NTN SHEETHE
3. [EMEmIE 2R T IERZE IS ) SRiE

4. BIREE - BB R R (5 o HEB) NTN st

5. BIERhRY) - BRI FUEITIOR - SRR

LUR R H Al NTN st5arE H B s Bt R -
% 8 : CST Z NTN EHH

EHH A PERGE R
F4UHE H B REAEEICEE |« WE-+H450 E A E
245 (5G HAPS) B W IhEEAL 5G i |« T aEkZEEE—90 Mbit/s
5G HAPS =tEs EMNeBatEs o ZalbatR it T s

A E#RE - R R B BT E R
PT<HIEH AT -

JEo~ R i % 2 (LEO) - 7Y I ?Eﬁiﬂz@
VA YR T SR A RS e

« HE—-&K10-12 K
- BHE—>E%2 9.0kbps

Y/

K& (LEO) 2

{{;@Hﬁﬁ %?ﬁié‘&: %E@{FL{EE{E}%UEQFE Eﬁ%ﬂf%% * @Eﬁlo %%’/I\ (ms)
LEO #HBHAY 5G-10T 2 1] AR AL
TS S IR NTH R o
fi& # & | LEO 5G | f£82 STC ~ OneWeb #1 Saudi Aramco |+ 8K st — /i #EAS
(LEO) % | EHM | &EME N T > CST s 8 Al A |+ THEEE#—~80.2 Mbit/s
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THH

&

R |
& A

OneWeb HY{E#/ 78 (LEO) 1 2 2 [ KF
AJSEMY 5G EEEMRTE] Saudi Aramco
LA A Y $E H - Z (rigs) |0 28
HEEH A P A S5 (Abgaig)Hy STC 3%
281 STC 0 HERsHETT1% (3 {H i -
BRI R T BRI AR T
[ EE (B S Y 1% (2 (S o AL R Bt it B
EL{E#h > ¥ STC ~ Saudi Aramco #lI
OneWeb #IEHE A4 ©

- _EEER—26Mbit/s
- ISR EE 22

i

LEO &
ek ip=sy

HIFFEE 2P #1E (NGSO) i 2 4dR& 1Y
LSRR T LR > AT e g
I e Y {4 St L A 1 SR (e - 5
Safee R T B (S 2R A - 5]
R - $EHE T — (e e R, - MM
T S E A AR

- WERE—-P 32 =R
« HIEVHE—400Mbps
PAE

HER [P #13EH(GEO)
Vs 2

FIFH GEO f#r248iEs g e A2t
VIR R 5 2 e B 2 By 2
BRUEE - BB LIRSS R R (S AR

ViE

23] FH A S BRI HE
B DiREEI > A
— RS E E AR E
fitAA B2 R D sz 20
Yoy — A LhEHERL

Z2 ¥ (A2G)

TEFHERS(Riyadh) 1 #5 22 (Jeddah) <
WYzl T > EH— 22 b Bt ze th g
et A321 fEEE RRIAR BT - i
EAES(E A2C FHhE » BiEZem
TP (LS 0 SRS o

« EEZEEE—100 Mbit/s
- R~ 35Mbits

SR G EHIAAEES

i Z SR AR SR 6G
YRS - H SRR e A R
Omnispac ¥ NGSO)4E&H1 STC 17
BIAERS -

G2 NG - W) AN b
(Edmonton) %2 Ui 2 ] » i 1 2 Bd
(Dhahran) s F 15 ER & 18 2 AT B
AR AT TIRAT -

BERIASE © CST (2023) -

(=) Omnispace-5G FEHMTEIAEEE © N —EEERE
Omnispace &K EEKMEAVEERITCAT » U ERIKMER R 2RS4

BS o 3 A EIHY B IS S EAS S EATTERER - R e REE NS - 5

RIS RA T ZE - T %% Fy Omnispace Y2\ EHE L EHAR AR -
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% 9 : Omnispace Y\ E]HE B2 L AZ A%
HH A&
« U E IR A T TR EE (MEO) T 2481E
« {K#h#E (LEO) 2B IEEE T > B 2022 4£ 4 Hf15 A

T AL B iy T S
« IEfF#E(T 5G JEHEAERE (NTN) FREEAR finhE 58
o (B4:(d T 2 GHz S #8E% NGSO ITU #2445 A [ 1
* ITU 2 GMPCS-MoU % &
. « FEREIRZRES 2 GHz #2178 AR (MSS) Al 7t E4l
HE A

4 (Complementary Ground Component, CGC ) hi&

* {7 2 GHz S #EESHERY - B 3GPP #HFLAT ITU-R % IMT #2401
{RHRRE —EX > ngfﬁfﬁﬁzﬁéﬁ

* il Intelsat %5 | BT 2 A0S = AR Thask

BAER % * 81 Ligado &1F » 1EEEIRR AL L AHEUHRE

« Bl T S TEIEEENI A ek

ERIAE © Omnispace

Omnispace FeHREZUEGEE 2Bk NGSO (JEERD I E) MEfiTEIAE
7215 (MNO network roaming ) R 72 - IR G ZRHEAS & T 28K NGSO sl MNO
ARS8 - TTEARSSE T P I EE Y - RS MNO HY4EES S 24
PESEEAE MNO JohZ#0E 2 /Mt " RIEELERS ) (home network ) Z/N&iF - 18
#% Omnispace 4ERGHLE -

.............................. omiles < 5 -P S e e . 8
o 4 Y o
= = =
Omnispace LEO Satell Omnispace LEO Satellite A
Omnispace LEO Satellite
SSSSSS S.Band
PPPPPPP
Aviation
=

uuuuu

Gateway

Connected

Mobile Network Operations
Device is in the MNO's terrestrial coverage area, if
will connect to MNO’s Network

.......................................................

MNO Core Omnispace

Satellite Network Operation: Network Core Network
vict outside MNO coverage or roaming
tsld 'th “home network”, it will connect via

Omm ispace Network ; omnlspace

[ 44 : Omnispace JEEZEMBEE S 2BR NGSO S I{TEINERR SR &
ERIASE © Omnispace

3GPP HY 5G New Radio (NR ) Release 17 RRF &4 A T NTN ELREEy i feie »
G455 B PR R AL ZE SE R s AH R B S Fr - BRI T

1. AR EER RSO B B A 5 1 FaE
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2. EERGE— AIHEREHY NTN ERBERRT HBEE il 5 58 A0 A B A I R al T
I

3. EERHBEEMEERZ A EERG— R B AR R

4. FIFHHMHYNINS FHEA LIHESRGE - frat2bkdt—HU#E2TEIRZE(MSS)
H#IE

5. EE NI R E BRI AN B R -

(=) GSOA-#E (NIN) E&RE 3GPP 5G £REARLFHN— 5

TEREFFFHERITHVES 99 2 3GPP 2 f8 &% » 1£ 3GPP MEEZZEHZE Release 17
HrEtEIIERNmAEEE (NTN) 1F FR1 S8 (K7 7TGHz) HYFEiTH D
1. NTN-NR-# & 5G E IRk iR
2. NTN-IoT-f# 2 E#H{EI R &S MR (eMTC/NB-IoT) #i& -

El NTN Rl snss DAk - {T8hid 2 i OO T 2MEiEr - #
BLT7> 3GPP NTN A e B2 AR 155 1 4 R R B0 o Rl A K Y BB R RS [ < 72 Release
18 FifE— T E#e NTN HYSCERS I - B35 R 10 GHz DA BV EAAT S > DAY
IR S IR s e s -

AR > THEA 6G 2 NTN I TN 09mh & > f R K2R iTE 6G 48rsss iy
EEERE > kA EIE M R R M AR RS -

Terrestrial networks ‘
‘ 6G
G * TN & NTN Unified

with 6G
» NTN Integrated

into 5G for coverage
and availability

46 extension

* Interworking between

satellite and terrestrial
possible at IP level

L |
2G and 3G

+ Backhauling can
be supported

* Special satellite
phones can roam

B 45 : 2G & 6G By EmAERs E i
ZRAE © GSOA »
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(PY) Tinking Point * $HRE[EHIRETER

HPYRR BRI > SR EETE R A B fE S ARaE (5 PR - SHEEE
EARE—ZIINZRE - ARERE S EEER - S CERER AT M - B
RS - T M YIAER ¢
V=t{ P ~ HEREE  SURDREREERG: ~ BHTR(L ~ TBAERK - BOREAHE

HEF)

— LIS > SRR AR T2 = (DEEGTEA - sHEFRE SR
/b (costreduction ) 72 + QEIFEAESA + 275 H AT HART S &G © 28000 » 47l
BIAFERAHEIRL - S A& 2 SRR B SR H RS (B RERURISIRER -
Az AR R B & HAYZE BT (AIZREINIRGES ) - IMT SERAVASERS ERREAT T
&R > ke EAk & - IR E T TG E A -

PRICE

Ineffective pricing T Award Failure — Spectrum will go unsold, as marginal

winners cannot afford spectrum
A (value of

R .. lowest
Unsustainable pricing winner)

B (true
market value)

burden on operators, and associated disincentives for
competition and investment

} Spectrum may sell, but with maximum risk and financial

Effective Pricing Zone — trade off between:

Sustainable pricing * higher prices (more revenues but higher burden on

operators and their customers)

= lower prices (lower financial burden but less revenues
and demand reduction concerns)

Pricing below public C (cost

interest Fecovery)
proceed on these terms, as revenues do not cover costs of
award

} Absent positive externalities, government should not

Zzero

Bl 46 : IMT SRR A R ERER
ERIASE © WPC (2023), Thinking Point: Best Practice in Spectrum Pricing

SR ACHIE IMT SRR AEER - mIERa 2% (8 1 B PR RR A e A DA -
BIEHE GG  REGE - UG « BEREA LR - SR s E
TR > DARSRAREAAE S B H0R o &y T HERBIR T B A SR R R AN EUR
HER PR EC T 5G R 6G [ FAAREMES -

SR » {TEIERSCUE R T @M 1 GHz ARl (ELfE 3.5 GHz BiE0K
KAREE ) » HEUSEA T EMERTE —E U A G EE - DIRECREE SRRV RS - i
& » 5G (HEEGEHT AR - HATE —EEHERIUS T2 100 MHz e DLUATE
5G 7K B 2025 F GRS E - NI E S C MEIARE Rt
IMT {EF] (416 GHz #5E% ) ©
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B S RER

AR 9 LAY EH e N R S 0B FEEELI 2 K FRA
B 8 /NEFZ &3 - BERAT 30 2k B BRI AR &R - A SRaHAR ~ BRI
TTEhAEES B R ~ afpe (AR FEG N BT ZH G 800w - ARGHR
WRC-23 ERiRIHVAE L — @ Slamsid tHE 2ot > & WRC-23 Ra it £
FHEE ~ 3.5 GHz ~ 6 GHz ~ 7 GHz ERZ2 KRB HI BLEH] ~ o 2 B0 Eath i 4 e
ARATEREE £7E - DU N R om SR s < sl e 2 LA G i 2 R AR AR S -

1 BRRENERRE R EE SRR KESS R

B S SR 2 fTEERS S (41 ° B1(E - GSMA) #5H > 5G BRI
e FHASE RIS L 0 2022 FFIEATER 56 AP #CZER] 10 [8F - ZhW » HBERH
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