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SUMMARY

Due to the rapid growth of technology, the need for broadband wireless networks
has increased in the modern world. To meet the huge demands required for all types of
communication, the design of communication satellite systems has shifted from
geostationary satellite orbits to non-geostationary satellite orbits.

The international satellite industry has invested a lot of money in developing the
space industry, resulting in a breakthrough in satellite technology. Furthermore, the
emergence of reusable rockets has greatly reduced the costs involved in satellite
launches. These reasons have prompted large international satellite operators to keep
investing the Low Earth Orbit (LEO) market. Among such operators, Starlink is the
most active one, and its service may soon enter Taiwan’s market.

Therefore, to evaluate the impact of this market entry on the domestic
communication industry, this study attempts to combine two methods of scenario
analysis and expert interviews, dividing the research into three main parts:
communication service providers, communication equipment providers, and spectrum
management.

After the initial analysis, our study then proceeds with semi-structured expert
interviews regarding the three topics mentioned above, validating the analysis
described in the previous sections. Finally, the conclusion indicates that the introduction
of Starlink services would have a mostly positive impact on the Taiwan communication
industry.

In summary, we hope to provide some reference directions for future decisions
about communication service providers, equipment manufacturers, and authorities in
Taiwan.

Key Words: Starlink, communication service industry, communication equipment

industry, spectrum management, semi-structured interview.




INTRODUCTION

As a complementary system for supporting terrestrial communications, satellite

communications can provide network services to residents in high mountain or rural
areas. In recent years, major international LEO operators such as SpaceX, OneWeb,
Amazon, etc. have emerged rapidly, with SpaceX being the most active one.
SpaceX has already applied to the Federal Communications Commission (FCC) for
authorization to launch and operate Non-Geostationary Satellite Orbits (NGSO) service.
In terms of frequency used by Starlink, shown as in Fig.1, user link is the connection
between user and satellite; gateway link is the connection between the gateway (Earth
station) and the satellite.

As the Starlink service would enter into Taiwan soon, this study hopes to
investigate its impacts on the domestic communication industry. The domestic
communications industry can be divided into three major sectors: communications
services, communications equipment, and spectrum management. First, in terms of
communication services, Taiwan's telecommunication industry is an oligopoly market,
with high network coverage across the land. This paper will evaluate the impact of the
introduction of the Starlink service in Taiwan and discuss its possible applications.
Secondly, in the satellite equipment manufacturing industry, Taiwan’s Executive Yuan
has approved the third phase of the "Space Technology Long-Term Development Plan",
which combines domestic industries, academia, and research institutes to create a
highly profitable space industry chain. However, the specific method and impact are
still worth discussing. Thirdly, with regards to frequency, the National Communications
Commission released 27.9-29.5 GHz for 5G mobile communication in 2020. Therefore,
we may encounter the problem of interference between LEO satellites and 5G mobile
communication bands in the future.

Hence, to evaluate the impact on the domestic communication industry upon Starlink’s
entry into Taiwan, this research combines the methods of scenario analysis and expert
interviews.
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Fig. 1 - Frequency used by Starlink



MATERIALS AND METHODS

The research steps, data sources, and data collection methods for this research are
shown in Table 1. The primary data source for Starlink service stems from the Federal
Communications Commission (FCC) research data and is supplemented by other
website, such as the Starlink’s official website and related reports. In addition,
secondary data analysis and expert interviews were used to collect data on the impact
of Starlink on various industries in Taiwan. The interviewees were selected from those
who have many years of experience in the telecom industry, as well as a high level of
expertise and industry sensitivity. Semi-structured Interviews (SSIs) were used in this
study.

This research conducts semi-structured interviews with experts and then evaluate
the impact of Starlink in Taiwan in regards to domestic communications services and
the equipment industry. The first and second steps of the scenarios analysis are used as
the structure of the semi-structured interviews.

Table 1- List of research steps, data sources and methods.

NO Research Steps Data Sources Methods
1 The service characteristics and b ol Literature Review +
benefits of the starlink . y Interview
Current status of domestic Literature Review +
2 . : Secondary Data .
communications industry. Interview
3 Scenario Secondary Data Literature Review
4 | Expert interviews and validations |Interviewed Experts Interview
: i + i iew +
5 Result analysis Primary Literature R_ewew
Secondary Data Interview

As shown in Table 2, according to the purpose of this study, the decision topic is
"to assess the impact of satellite communication services on Taiwan's communication
industry". The time frame of the general situational analysis is most suitable for a ten-
to twenty-year period. However, due to the communication is an industry prone to high
levels of environmental change, this study considers a five-year period. The impact can
be divided into three sectors: domestic telecommunication service, equipment industry,
and signal interference to existing stations

The interview process is conducted via either face-to-face or online video
interviews. Each expert was interviewed for 45-60 minutes. The experts we interviewed
have more than 10 years of experience in the organization in positions related to the

communications industry.



Table 2- The decision point and background of the scenario.

Define | " Assess the impact of Starlink satellite communications
the issue |services on Taiwan’s communications industry |
Content |lllustrate

Period [2021~2026 > 5 Years

Scope |Taiwan's communication industry

Taiwan's communication service industry.

Factors | Taiwan's communication equipment industry.
Frequency management

RESULT AND DISCUSSION

First, in the case of communication service providers, the uncertainty axis was

used as the analysis framework. Then, the core competencies of the star chain services
were compiled, with the possible future development scenarios being presented for both
scenarios. Second, among the communication equipment providers, this study was
divided into three major sectors: technology, domestic environment, and government
regulations. It was also concluded that equipment manufacturing in LEO ground
equipment might be involved in future developments in Taiwan. In terms of spectrum
management, this study lists the possible interference scenarios. Since the frequency
used by LEO gateway overlaps with part of the 5G frequency bands, the problem in
this area may be more serious than the user link. We can observe that the Starlink service
may have somewhat of a negative impact on the spectrum management in Taiwan.
However, the service may also enhance the efficiency of spectrum utilization. After the
above analysis, the researcher presented a semi-structured questionnaire to reference
the experts' opinions. The conclusion is that the introduction of Starlink services in
Taiwan can have somewhat of an impact on the communication industry in China, but
this impact may be mostly positive.
CONCLUSION

To evaluate the impact on the domestic communication industry when Starlink
enters Taiwan, this study combined the dual methods of scenario analysis and expert
interviews, with the analysis being broken into three main sectors: communication
service, communication equipment, and spectrum management. After this main
analysis, the paper then proceeded with expert interviews. A semi-structured
questionnaire was used to ask the experts for their opinions on the three topics
mentioned above, and we validated the analysis described in the previous sections.
Finally, the conclusion is that the introduction of Starlink services in Taiwan can have
somewhat of an impact, but it may be mostly positive. In summary, we hope to provide
some reference directions for future decision about communication service providers,

equipment manufacturers, and authorities in Taiwan.
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Kuiper i#% % L5 Amazond& 11 eh= G Akt F > 4 g A sE 23
RrenciE L o L RRE- BRSe B £ 5 Fle o SURBHErROE A
REWE R R4RIRIE o« AP H 8 fFh U > Amazon #&7F = B en2 sh PR3
o 0 A K Kuiper #Fh ke {8 » 7 B-0h 5 8 2 IR A #H X T4
Amazon ¥ %’g d Kuiper 4 i #-#icdy @ﬁ%]j_ Amazon & 12 =T 5 ( Amazon
Web Services, AWS ) » & @ﬁ%]i o2 oo XTeNE ik EL Y Amazon (02 2 iy ¢

oo AL - BIRFEA Rk 0 T B P—ﬁi::}fg\ W~ R ,;ﬂ}rév\ 17 E £ FT4c BIRFE o
2.15 OneWeb 7 LEO k% ,: 3t

OneWeb = = £ 2006 £ - 2020 £ gL & {6 d & WFc/fyBi+ 35 23 % = < 7
AW e R BB ¥ F 27k (Bharti Global) 4%+ > & Rt fi# ¢ ;ﬁd N T
P L UE Y IR X PR A B R XY
%ﬁﬂﬁl #h PRA: > S v 2 PP RS (TR 1% o

B ER o OneWeb s & kL Pl 410 F & SR i B eRAR F K

HapHh P A B e 3R TR A f R R Gy o TR s
A

2.1.6  Telesat 7 Lightspeed % % 3t

Telesat 5 4c £~ R LB Y P 2016 & 2 F M3 bt— Bd 1203 6FE 2
i TR PG S 4 4% Lightspeed © 5 adk e £ X 2 2k iR % - B H
RS ARHKEINE T K2 e B MPUFELREF B NEHIRGE o

fE B R eE o Telesat £33 AR HE mh L g £ 2 RF L 4

HRALOMALH D B PR
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S FIRE L AR e REPAFEERF IS ¢ Z HAF BAZR N
2 AR BRI G > THTIHRIPBIFEBRR o 7 BRI pH
S BABPRIE S HFHEE BB B 0 A KR 2Th2 REL o ¥ P W s
BIpRGIRBE T LB MRS F2 00 4 o Flpt AFT 7 P B AAPRIE 5 2

BEFETHY

21 MPEERE R

MUiEEE R | o w Sk BB |3 & PRI %

Starlink 182938 |5 ¥ Tk ¥ PRAE T 4 0B T 4R AT RS R BLIRFE
iR R B £ F o Fro S
Kuiper 358%F HfofE A | 2k TG RIRGE - Rl 254
PRF% AL 23K %5 4p i 4%
OneWeb 03f PR~ B~ RIE S f ¥

g R iE £ A E2PRBE R BRI RN

13
Telesat 0%R ARG R B

TR kR Ay R
2.2 SpaceX ¢ Starlink 7 ¥ #55%

FhE AMEBENTEARE E PR E2LAY cd R EFEIREDY T
EHRAOFTEEF T E AP P TR AR PR SRE o 4
BRRSLERETEL DL -

SpaceX Ap# T H i FE B F 0 PP KRB s B D 20 H L U H g a2
FLH@ 2 LEFENT J{d FESFH R > RiEFL A B
#* p e EAF R *F U4 > R SpaceX w0y i A A PP AR H B R

SpaceX ¢E4) P 4% & #- Starlink % 52 BEH & o e pErLp REF U H 2 B

B R e R R VR F SRR B AR FREEE L3
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gt fgif > P oav SpaceX ePf FHC AL G 0T Z B

1. BRE2|EE T RREIRE é#éiﬂ'?f—“ﬁ g~ 158 R

2. pEEgELlRBagHLhE > Tr bR EigRtr o uE FHE FER g—ﬁ:f‘-]—
N E T

3. 5 HiBF BN WU AHE T Ak 2 B F A RG> R 1 R AT

B4 o

2.3 SpaceX 2 Starlink 7 % * %

SpaceX # E 1 4 > ¢ 6% MiniEh {HET P RBEIRDB DR T e £+ ~ £
B~ R B 1A RE o § 8 R eT ) Starlink %W A R # 4 499
A0 TR TR 99F AanTBE > AT E# R E > SpaceX i Wit ik
FOAR oG A R R AAMMGTrEE T g o HY

Rupptple g% 2 skl ~ 2% 02 Wi-Figkd B% o & | SpaceX §

# 2 % R SpaceX F 7 > %k

2l ARy FIFRY*
?‘r *

iR 499 £ ~ 99 £ ~
(937 5 % 14,037) (4937 5 %% 2,785)

e £ & 649 4 Hr 129 4 2
(5 #7 5 % 14,609) (% #7 5 % 2,904)

2FR 439 &4 89 & 42
(937 5 5 16,708) (935 5 % 3.387)

R 499 & ~ 99 @\ i
(4937 5 % 16,103) (937 5 % 3,195)

ph e 709 ;R 139 ;2%
(437 5% 14,612) (937 5 % 2,865)

FH kR AR
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4 % 48 (Starlink) & 7% 4

241 BeBERFHMEE R T L

548 (Starlink) k%8 4o 60 £.d BB 220~ MPLE FLE 0 R B
G T 2 BABINAS A o PR P B ;hiffi 200Mbps ~ *
@& & 50Mbps > 1 % 15ms 2f ¥& o

PUAERL R AL WA A RER R R AR M RIZ > TR § A d oG ek

B e EL 5L 27.5-30.0GHZ e B BT S T E e puiEh 0 £ d MiEs

94

2 10.7-12.7GHz &3 5% & 1 3 FenEaa = oo 14.0-14.5GHz * At F 48
Bz b frdait > 1A 17.8-19.3GHz 5 R 4ie T4 o gt oo X B EIESEE & R
PE - FR AR Starlink #5057 T RS BRE S R ORI

4T R R FR RO AoP AR EER o BARGHREE § AP E RN G o

shiE S8R o R EL T h )l R o BTR G REAP I > T L MBS TR

FPENTRAL R T DB EE S LR 30% 0 Fl T P L R ki A

A\
N
14.0- ’ & \‘ ~ 27.5-30.0GHz

/
. 14.5GH
. z,// 17.3-19.3GHz N ™
NN » by h

N% . 10.7-127GHz
(N
5, ) .IM

N N Fiber I
2

bk- >100Ghps

TAHLKR AT Y IR
B 6 Starlink 7 15 ]
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FREATE BAR | § AT L5000 » X s ad PRT R R
Lo R T UBET IR A T - SR H GG R F R R
B2 vk iR Ryt o SRR IR o

Mg >~ fis mojodeb > £ P BEERERA0 0 R
m’—] L% IL%VEU ’ ra» l—*‘r fifl’_ ’ ﬁ/ﬁﬁ_ﬁ:fﬁ l:‘i “%ﬁ‘_,_'rr]‘%ﬁfl FRjZ»I% lib ° K% LL7 sF
BRI FILE hd o RGFE RRE Y AT BahE g o

He epgEd o (NMC) #jch 2 KB 2 FHEH A TREE > A PR
ﬁﬂﬂu(Mm)méﬁ%&iafﬁzﬁﬂ’@@ﬁ%&ﬁaﬁ%\@%ﬁ

B E P2 B hE AT T L Eeg o

EMIRBUE ML
R
EaEH BRI !ﬂﬁ!lﬂi:‘ug

Clie

LEO Comm. Mng. Plane NCC: Network Control Center
LEO Comm. Ctr. Plane  NMC: Network Management Center

TR R 2R (2021)
Bl7 SRR Rk R

243 ik

SpaceX B # JE 8 A 570 22 &\ 0T g BiE 7 11,923 $EiFEL 0 ol FE B

oS

i 320-570 2 2 i giE P IE T 0 X2 R K gk I ApE L 0 Ay @ AR

!

ML EEHI002T  BEEARDE > W HMFEE B FH SRR B
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B2 TLFEELEFFET AT LRBPDL F o T RARIEF & F2E {
RS A A REPE A W3] LA LR o S yaé hHE G
P PR G HREERY P EEILY - B BAFHOFLEFRT R
Freiat 2 R AR o

BiErk gIZYRA o Starlink ¢ AP E T EIRE R

LIEW AT R Wl

AY

HPEE AL BRI REYIRLFEL A PR GRA § R2RTER
ﬁ%gﬁ’@w@ﬁiaﬁﬁi}&ﬁﬁa}&@ﬁgao%yiﬂSWMk
E_ i kAL Bk 4@ * GPS fr SpaceX p TR R b BUER R A K AR T
TR o BB P FemEFE > PR R RD > pR RS
RiLP o fFh 7 NORAD Hcfh b ¥ BB~ F Mzt J 4l = B chF 3

aAF S > g0 Starlink 2 5LH-¢ K F £ F v Ku (12-18 GHz) ~ Ka (26.5-
40 GHz) 4=V (40-75 GHz) = BAEE o VA E fo Ku BB FRIZ T B 28 % 2
M VAR B fr Ka #f B3PR8 o e g shend 3 ~ B30~ & 4 foikipl[4] -

Bk b om o TR EIRNT & > SpaceX T F @ * 72 I cnfEh g b 3N o
Starlink % 4 % B AR M 3% A AF ¢ 5 TR E o o] 8 FA o H %
BB RAE kT REREE (A3 RDER ) BEFRFLEL

WA g RBELFVPDLG o

,
4 —
m;-_\

T kR - https:/www.elonx.cz/vse-o-konstelaci-starlink/

B 8 Starlink # % % &3 3N g T
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& o

4B 9 7o 0 B ABPRFR G foi 3k d 4 3F Starlink Gateway V3 #7 % = >

# 3f Gateway V3 > e 10> F @ * Ka#gF 2 h3L> N 3 #p e 28> 7 ;

I3

[

Y

fuiEh 3 ﬁﬁﬁ‘ﬁﬂﬁtﬁi@ﬁﬁ v Bt B B d b R 2 % Y (radome )R F -

Foobo BABPRGEY B e b FHER A FRRAF R T AR N FE

# I3 A AN 4R 112 B 12 - 54 d 2t @i 8 ibdpgd > FHrrgwe

SR TR TR > BRI R SRS 6 e k0 AT R

%é’* o

SPACEX
Starlink Gateway V3 Technical Information 08-July-2020

F L kR Vsatman (2020)

Bl 9 Starlink ¥ & T3 =k

Radome
Hawthome design
Thermoform + Welding

Elevation Drive
Stepper Motor + Harmonic Drive
Deep groove ball bearing for
moment resistance (far side)

Yoke Arms
Welded steel, Zinc plated
Azimuth Drive
Stepper Motor + Harmonic Drive
Deep groove ball bearing for
moment resi

Snowmeltand Deep Winter
Heater + Recirculation Fans
Baseplate
Unibody fiberglass construction

FFL KR ¢ Vsatman (2020)

Bl 10 Starlink Gateway V3
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L kR ¢ Vsatman (2020)

Bl 11 Starlink Gateway 3x3 k2T 7]

L kR Vsatman (2020)

Bl 12 Starlink Gateway 1x9 =t 8t7% ]

Brph 2R B e 70 2R s e IR R AR s wifigkd B 4B 13 -
ot T SRR AR E R 2B RE o AoB] 140 £ d - iEReRAG S
FIEPhwifigh o 4eB 15 R P R Y FRERIE 7o EHL G Ay

B2 B wifl # e o
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7 % & : Business Next (2021)

B 13 Starlink * = =@ * = 5%

F AL %k © Tesmanian (2021)

B) 14 Starlink £ 78§ % B
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7R kR Reddit (2021)

Bl 15 =z p eowifi

2.5 Starlink P = $e§.i# B R PR

Starlink e3F 2L A3 @ % e fuiEh = 8 A% 34 550-1200 = 2 2 [/ » i
Bkt B E BRT (BT E AR o F@t > RELAL T (TARE AR
MR R ALY P RESRL R EN%R o T R BRI
E P OpliR e B iE B oh Speedtest.net 7 e k3R £ B o7 [5] 0 Starlink & % B e it

F R PIER > FEERAeL 3o
1. #1R

Starlink % % W& L7 B B 2 e > ¥ 2 Ri® £ 2 7 % o Starlink
L E P - - RIEF A0 F R B R DiF R R R B 0 T 0

P N R R 0 R AUR R A B bk 3840 F R o Starlink & 2021
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% BT 08 B 5] 97.23 Mbps (¥ 2021 & ¥ - % 516572 Mbps) ¢ i&

PR R T HE B R RS £ 4o HughesNet {r Viasat o

2. EW

#2021 # % = % > Starlink A& KT T i\ﬁf}i % 108.30 Mbps » i& B >*
%R F A B 0T 353 R 50.14 Mbps o F i#iE R L Ay - 2 (15.64 Mbps ¥
1476 Mbps ) o * 2t & £ 2E¥ 45 (15 T4 37 £4) ) o iz Starlink A& R A
R Sy BgApg s 4 o oa 2 WA IR S ARR A IR R

PR

3. &0

Speedtest Intelligence ey &g 7+ » 2021 # % = % Starlink e 357 43¢ &
BT e T IR RRIRIET 4 & (127.02 Mbps £2 78.85 Mbps ) »

Wi B S 4pk (23.61 Mbps £2 23.51 Mbps ) o #&— 44 8- 8_Starlink et ¥

2021 & % = % » 2 Fen Starlink 507 5 ¢ AT BB Bl
o BT Uik & 5 13939 Mbps » #2428 7 2 B F Teh T 393 & 70.81 Mbps e
82 7% Starlink e} i B 050 B R BRI T 0 B 0 e v AT R

% (29.35 Mbps %t 52.56 Mbps ) o 72t & (3% 4 4ofe b & §F » Starlink sz 12 {

ok (3EHHBEY)-
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# 3 % & Starlink F /p|&r g™ ﬁ\-ﬁ B4

Fi | ToRARTFER | StarlinkR AT 2R
iF 115. 22Mbps 97. 23 Mbps
R 50. 14 Mbps 108. 30 Mbps
R 78. 85 Mbps 127.02 Mbps
ENEY| 70. 81 Mbps 139. 39 Mbps

TALkR D AP FR
EMA 3 o BAAROI RIR T 5 F VBN FIM P e R R
BORNERLERF S F o U P T R AAHEEE AT BT MR PRI
PUFE ST AR AR To do b g bl d 2 AR F O FLRERAR
b e ART VR REEI PN A FEZETPE PR ELETR > LEFFE

BB it B G R By 2 & PR ke g o
6 & B A ML & SGE AF P AT N

Aol @EALD WL R MILEE S SGF B AILET c BLRER ~ ®
B~ 245 Starlink ¥ RAEEF ERF 0 T B HEE B RF EAILIETAE

(FEP > 00 iE S Rk 5451 Starlink {8 & 5G F AL hg T o

261 £R

1. 28GHz

# B FCC #-28GHz# £ 42 fie i 5SG 1 * » B Peern™ ;4o
FAOFEFIRT CRRTEMETRE & ITU (RRTRR]) % 2265
# i 2 % & U] (Power Flux-Density Limits)2. 47 » - L Fh £ A

Bag ST SARE T A HATRAE  B SGE X E S I BRARE o 20 B8

47 CFR § 25.136 » S5 #F L2 & A e 48 (78030 S IRTS > T b A Mok B % £ 53
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(Upper Microwave Flexible Use Services, UMFUS) » f#F k% i 3 PRi% (FSS) v 3i%4F
AR BIRGE > X T GIRIETF IR o ’T} AW A PRI B A

BRI cFCCHREZAFHUEGIRBABRTEN » B 5 3 VAZE = BiFh » o3

SPERAEF 0 F P FUE BRI DD hp it Hfod & F[6] 0 FAck 4

% 4 FCC 48 SpaceX & * #fFL 2 frid £ 5 a2 > 3

#EEC ot £ 5 d2 > 3

27.5-28.6GHz ~ 29.5-30 | ¢ FZHE (PR 73) 2 TaHFEAERAEN

GHz (¥ 3%+ 73) #] (Power Flux-Density Limits ) /g # & ITU
(EATHRA) ¥ 2202 R
27.5-28.35 GHz ¢ &P 47CFR§25.136 5 %1 & A e b i i
(B33 3%) R PRFE 0 W A et s @ % ¥ 73(Upper

Microwave Flexible Use Services,UMFUS) - f#
B if ZPRFE (FSS) *ti%#ff 5 S BPRFE » &
fTd il PRI o
¢ [FHRUEBIBHABEEN > I F2REIBHEF

B MR 5 iE

28.35-28.6 GHz ~ 29.5- | 24634 & % 5 == & :7 GSO FSS ¢ @4 £ o
30GHz (¥ 3k %+% %)

TR kR B @ B £ (2020)

2. 12GHz

“ﬁ% 7 28GHz z_ ¢t » 3 B FCC 3g 3 #- 12GHz #E 3 » L RS T3l 13
(International Mobile Telecommunication, IMT) & * > 4c@] 16 #751 [7] » F]4* % B
FCC =t 2021 & 1 * &) T2 2+4] %1 £ (Notice of Proposed Rulemarking,
NPRM) | #cia {15 40 M % § M 12.2-12.7GHZ 4F £ BB tadh i 7 8 FAE 6 % 2
2o ,T} P %im FRI2GHz L & A R bR #HiFhE £ 127 (74t * > H
B d AR MR R 2 T F4aEL > B B IR o e it 3R
7 F¥ BSSiE A+ o
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CBRS C-Band

Licensed Mid-band 5G
Spectrum w/o 12 GHz 350 MHz 12 GHz, MVDDS
z,
Licensed Mid-band 5G 850 MHz
Spectrum with 12 GHz

F L kR : Shahed Mazumder (2020)

B 16 % K 12GHz 4 2 4.3

d a4 12GHZ MR L B 0 - S R %G A K 0 4o Dish
Network {= RS Access » ¥ - & 5 Mgk X4 - 4- SpaceX » © A Ku g B3n g
HEFR (8 5% 2 P 4h14.0-145 1 2 T4 10.7-12.7) 0 Fpt Ak A

12GHz » #- fi7 i M &2 Gk i WA F ac fred s 7 48 -

&\

$SpaceX % 5 7 3 0 b FOCH4 w4t 8 it 3 * 4 ~ & Fikenit

TR R ZAEE o d P ERES § MR 5 2 > SpaceX 3L 5 R E

FEoRJIFE €& ITU v (&5 T AP (Ratio Regulation) ) » Kz H i 4
AFALE N FHE - LFRFIFE T TRIFR
262 ¥®H

# B Ofcom(Office of Communications)B § 254 & R T 47 F & (7§ 3L >
Ofcom 2021/22 & 1 ¥+ F #rd| 22 Wi £ 8> TSl 32 2L TR % 0 6 &
GRS Y S W RO S U A S G-

BpARTERIE TAP eI IFIE 2 - o

1. 28GHz

Ofcom i 4 § $27 7 27.8285-28.445 GHz {r 28.2365-29.4525 GHz #f £ 4% %
5G {78 PRA% 2 29.5-299 GHz # &> ik (¥ 3 ) (&£ & )°29.5-299 GHz # % fiF

B (B¢ )(%&) 299-30GHz ###h (472 )(i2)30-31GHz#
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Folrh (F37) (L8)c %532 ERauf s Bl o i % 08 o
a8 7 T ERTFAEfos %4584 fe 2 (Space science and meteorology

spectrum allocations in the UK) | # - [§]
2. 12GHz

1095-11.7GHz ~» fie * *r R * 3 17 > & 2d 2R R REFFEY DAY 7
B Zhty 0L Rk 52 10.7-10.95 GHz (% $# )~ 11.2-11.45GHz ( % %

¥ ) 4r12.75-13.25GHz (»+ 4% ) SR ¥ Wk ALERER T ¥ 912 %
HLE_ 0 MBI GEE B A hH 8 e R AR TRES - 11.7-125

GHz s R £ MR & il e 6§ e B 4

b

[ 7 % ik B Es (2
$2) 0 PR R § RIS I8 ik R ER B GRIF
mm ) BAL S FESE R L S T 3R iRE (WRC-2000) ©

3. Hugmy

Ofcoméﬂiﬁw?frma ke 2 *ﬁ %L‘ T~ IEJ‘—T-Q% AL Uz
{FFE -
¢ g}:ﬁvé: iE :

—

FE ¥ ,—‘—‘F%F'“b T % NGSO BAE * = PRF+Y YTh "k 2 R4 -
Ofcom £ 3&x 5 &P ey BB iE 2 > & K NGSOFRIzFF + & 17
MR ENE PR AR T F IR o BRAER B U2 5118 NGSO
PRARIEE  HBD FHFG DL FRAER LA

FERFRERAE G G2 6 hE 7 ¥ RS

q,

.¢
She

LR A R

L LR
Ofcom # 1 3 S i &+ 4 eniEi » & %l 5 G453 AT NGSO #
PpFie b i 3 02 A NGSO# Y 51 » 37enis 2 » T FH 2 &

w R AF e BEPF > Ofcom ¥ 41 B~ (7 # 2 4 PRA:E Sl 38 « A &k Ka
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Ofcom = 3% 5% NGSO Riif By % = %= 3Tend pppF » 5l
4 ¥ & (Competition Check ) #2 5 - # ¥ #51F 7 B L ¢ x5 0
I AEGEA o gt b o SIERE BB A R 1203 p By E
fridh AT B SR E B LR G
¢ SREE

Ofcom 4%+ AT NGSO L e pF » 2 = I Z 40§ ¥ fanEm e

bu(®
|
I
I
2|
<
3
3
|
P
ke
R
=

R )
263 M

Zyp (R M ELAEE 125 2 (Australian Communications and Media
Authority Act)) % 8 iF % % 11 iF2R 2 > B3 BRMENZ HFHE AL
(Australian Communications and Media Authority, ACMA ) & ¥ # F » ¢ & &5
W s BRI RRPNF NI FIEREE B e R AT ER Y
756 0 B HT O BEE £ X TR T MR 1R 2 kiF 1992 & (@A
# i %% (Radiocommunications Act 1992 )) o B % & & 5G PR7% 1 * cp B &
3.30-3.80 GHz 2 % 24.25-27.50 GHz -
1. 28GHz

B ACMA @ #-24.25-27.50 GHz 4% & 5G 7 #% 3@ 2 PRF%[9] - & 3]
Starlink 2. &) %3 3 T & #f & 5 27.5- 28.3GHz ~ 28.3-29.1GHz ~ 29.5-30GHz » %,
# % 2,100MHz -

4% 28GHz HE £ » (B ACMA P-4 2 38 » [ pFrde 5 5G 7 H 3 22
Biquier o 8GHZ AR Mih A EX /7 pF o RpPRHT S8 7] 22
T ¢ 2% ¢ (Murchison # 8 % % BLRI:E) 2 kg Fl s L7022 -

gtk > ACMA % 26GHz &2 28GHz #f fiE = > % K % 34 B (Area-wide
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apparatus License, AWL ) » 1/ ‘5% e it 8 <38 %) 28 4 (Hierarchical Cell
Identification Scheme, HCIS ) * 3§ % BEFPNET USSR ERS N R

¥ 5G 21 GF L PRARE 3304 I AR B o
2. 12GHz

% 12GHz 4 £ - (2 ACMA & 23415 5G @ * #fF o & %4 Starlink >
B A R 27.5-30GHZ ~ + % # 4 10.7-12.7GHz ~ 14.0-14.5GHz ~ 17.8-
18.55GHz ~ 18.8-19.3GHz ~ ~ 7 ¥4t & % 28.3-29.1GHz ~ 29.5-30GHz ~ + & #

Y27 % 17.8-18.55GHz ~ 18.8-19.3GHz ~ H % ¢ & 4 27.5-28.3GHz ~ 28.3-
29.1GHz ~ 29.5-30GHz - 8% i+ 12GHz#fEX v & SGHE A+ 32 RF 4L > 2Xm &4
B Starlink > & F - £ FF I > FIR4eT - o) F oo
3. HuwgpiK
ACMA $23 B 4830 B 240 3 RPIRTt 5 5 0 B3 T AL I 3) 40T
¢ i ¥ 4p fe & & Master International Frequency Register (MIFR) 2 7
b oo bR ITU e (B3 TR ) # % cndf (F 58> 12
ITUAR & #4338 2 43k g % B (73 17 o
. @ﬁﬁl% RN BT ST uﬁ; i 3 SR ITU (AR
AR 2 ITUMF A2 kSR & H T -
¢ RREFT FRREIHERR L w ACMA » M B P e 3R
i
o eI ITU (& 5GT R % 1142 53R 2T 4R 2 16 0 o T Bt
IEEEE SR USY FETE T
¢ R FCRRTE Starlink & xR B0 LR F FFEd R G RG
PP SE B B PRAR T A R 23 RPRAR SR E 4] o F]pt o Sarlink
B T AMBREEREF RHEEFLIR: AENE L 2 RR

R R PR -
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2.7 &4 28GHz 3F &+ 3B )

d 3NAEP R

T\4

RERT 2 ¢ #4-27.9-205GHZ 8 ) i 5G & * » F]t &
Beg T S5G TR M EE IR P ARSI, 0 T oA S IR
SRR A R PSM BRI hE R RAT -

Yo@) 17 #757 » ¢ #F 3317 27.9~28.5GHz » £ 600MHz# % ~ 2 @ ¢ 2
B~ 1% 28.5~28.9GHz » £ 400MHz #f % ~ > /%< B + B~{¥ 20.3~29.5GHz »
200MHZ#E % ~ &7 = T 2 B~ {7 28.9~29.3GHz > + 400MHz#E &  d ** % kiz-
BB S M5 TR KA AP AL PR MBSk kg BF VR R AR
27 28GHZ A F 22 5G (Fh 2 2 PrEE 157 5% o H 3 B RIBPERE 2 55

o blher FEE RAGIF RS 0 FRFCC ™ & RiFk IRIFE F B2 5G 17

B REFE S AP R RS R e s
28GHz48 ¥&
27000 27900 28500 28900 29300
BIFRE 5 EfE EMESE EREE EB K
900MHz 600MHz 400MHz 400MHz 200MHz

TH KR 2y AE
W17 5% 28GHz#g £ ¢ * 1)

8 M M IRFFTIR

1395 Internet World States (2020) # £ [10] > 5 et X AW F =
Bz heB 18957 > 1ML A DA 0 12K 1 % b g s
83.0% » it * mAR T AL 793%; #F aR DK > 5 77.0%:

g # (7d F o> 273% A R @ % SBFTER TR - (2412

R RP o @r T e A BT BB R o ET] T 829% 0 & A &I
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n=2209

L@p= iR L= TEER=R mEREE @R
‘ @
83.0% 79.3% 77.0% 27.3%
17618 A 1683®A 16358 A 5798 A

98 HTER* : 6867T
(n=1702)

LAEREE : FH(82.9%) - R LEBAEE(31.5%) - FCEBAEH(29.5%)

*PHSHAERMER  BMCIENTH LARBTHSERRAARES) ? RI/ETAT

CESS EARMENAER -

FALKR D B A S 2 KT A4 (2021)

B 18 2020 & B A b 4

{7 & 3 3 e B2 PR IS

AR LTE (78 e A v %5 530 2014 # © 2 99.3% » & iF & frtg & £ 3

2019 # £1199.9% » £3iT 100% ; 4o B 19 #77 > A FITE nFH THA AL > d

2012 # =1 0.18EB ( ¥ =~ % > Exabyte) > il :# = & I 2019 & ¢ 6.33EB > %

#
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3.3.1 e *pﬁ_l'- % 3% (Semi-structured Interviews ,SSIs)
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