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ABSTRACT

Keywords: Mobile satellite service, MSS, lllegal surveillance device,
Stingray, IMSI Catcher, Rogue Base Station (RBS), False base stations
(FBS), Drone Jammers, C-UAS, MIMO, ADR

1. Study Background

In view of the rapid development of wireless communication technology,
by extensively collecting information on how international organizations
address the development trend of emerging radio frequency device
technology standards, this study aims to analyze and understand the
management regulations for mobile satellite service, surveillance devices,
drone jammers, base station MIMO test technology, as well as the alternative
dispute resolution for consumers in various countries. This study also
collected the opinions from domestic manufacturers to provide improved
revision recommendations for existing technical specifications so as to

facilitate the National Communications Commission’ s future revision of

Taiwan's relevant regulations and supporting measures.

2. Research Methods and Processes

Based on the various entrusted work items, this study employs literature
analysis, case study, and comparative analysis, while also organizing
symposiums to collect the information about current domestic situation and
opinions from industry, government, and academia. With the integration of
various research methods as well as the output from work items, we have

eventually proposed management recommendations for Taiwan's technology
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management rules on mobile-satellite service, surveillance devices, drone

jammers, base station MIMO tests, and alternative dispute resolution.

3. Important Findings
(1)  Satellite communications services

The vision of a future single network is to integrate the existing mobile
satellite service (MSS) and terrestrial mobile communication network
(including PCS), and to achieve supplemental coverage from space (SCS) by
covering the network communication blind spots through satellite coverage.
Furthermore, with the maturity and commercialization of low-earth-orbit
(LEO) satellite technology, ESIM realizes the vision of comprehensive

network communication services for land, sea, and air.
(2)  lllegal Surveillance Devices

Surveillance devices can be classified into two types: the passive IMSI
Catchers, and the active base station simulators. IMSI Catchers are passive
devices. They typically do not transmit any signals. They capture wireless
signals and then decode or decrypt them for tracking purposes. Base station
simulators are active devices. They transmit signals stronger than the
surrounding legitimate base stations, causing mobile devices within the
range to disconnect from the legitimate base stations, and to establish new

connections with the base station simulators.

(3)  Drone Jammers

The United States has formulated relevant regulations on Counter-

Unmanned Aircraft Systems (C-UAS) technology, which authorizes the

XV



legal use of drone jammers to the secretaries of the U.S. Department of
Defense, Department of Homeland Security, Department of Justice, and
Department of Energy. They can assign their subordinate units to apply such
jammers while coordinating with the Department of Transportation. More
specifically, they are required to coordinate with the Director of the Federal
Aviation Administration before using drone jammers that may raise concerns
related to aviation safety or civil aviation operations. In addition to analyzing
U.S. regulations, this study compiles existing regulations in Taiwan related
to the control measures and penalties for illegal drone jammers, and provides
specific recommendations by referencing U.S. regulations on the legal use

of drone jamming technology or equipment.

(4)  Research on Amendment of PLMN ALL and IS ALL
Technical Specifications for MIMO Test Items

The legal basis for the technical specifications of PLMN ALL and IS
ALL in Taiwan are the UE conformance specification of 3GPP 38.521 and
Base Station Conformance Testing of 3GPP 38.141, among which the
various MIMO tests are performance tests regarding the product
characteristics and quality of terminal device manufacturers or mobile
service providers. These are not the telecommunications interference that

Taiwan's testing items are concerned about.

(5)  The Alternative Dispute Resolution (ADR) for

Telecommunications Consumer Disputes

In accordance with Article 20, paragraph 1 of the Telecommunications

Management Act, the National Communications Commission has assigned
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telecommunications enterprises to co-establish the "Telecommunications
Consumer Mediation Center" (TCMC) as a complaint handling & mediation
channel for small-value telecommunications disputes. Regarding the
determination of mobile phone defects, it is recommended that TCMC create
a professional personnel database and assign technicians to provide opinions
during complaint & mediation processes to ensure effective and fair dispute

resolution.

4. Main Recommendations
(1)  Immediate Actionable Recommendations:

A. Research on Amendment of PLMN ALL and IS ALL
Technical Specifications for MIMO Test Items

This study gathered the opinions from domestic instrument vendors and
terminal vendors, then analyzed the 3GPP reference specification of
Taiwan's PLMN ALL and IS ALL technical specifications, as well as the
power limitations on the MIMO test items imposed by 3GPP, FCC, and ETSI.
This study also examined the testing standard documents of the iPhone 14

testing report from the FCC ID database, which indicates that it’ s currently
unnecessary to incorporate Taiwan’ s PLMN ALL and IS ALL technical

specifications into the MIMO test items.

B. The Alternative Dispute Resolution (ADR) for

Telecommunications Consumer Disputes

The service providers and mobile phone operators jointly sign the
service and sales contracts of telecommunications carriers (such as mobile

phones) with consumers, so these contracts can be regarded as joining

Xvii



contracts in practice. The existence or termination of such contracts should
be under the existence or termination of the companies that have signed the
contracts. Therefore, disputes related to smartphone defects and repairs
should be included within the mediation scope of the TCMC. The
designation of TCMC mediators should follow the dual specialties principle.
One of them should be a professional technician in order to increase the
success rate of mediation. In addition, the medical dispute resolution can be
a reference, where the mediator serves as the chairman, and third-party
neutrals shall be selected from among experienced scholars and experts in
accordance with Article 14 of Regulations Governing the Establishment,
Supervision and Management of Telecommunications Dispute Resolution

Institutions.
(2)  Medium to Long-Term Recommendations
A. Satellite communications services

For the coopetition regarding communication interference and spectrum
usage, this study integrated relevant FCC proposals, literature, and interview

content to propose the following recommendations:

1. Promote satellite communication services based on public welfare

considerations

2. Supervision regulations should respect the mechanism of commercial

freedom

3. Introduce legislation for VMES promotion and control
B. lllegal Surveillance Devices

It is recommended to reference the situation summary of the U.S.
Emergency Alert System rules amendment and require base station operators
to provide reports of illegal access, establish cybersecurity risk management
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plans, and transmit sufficient authentication information to prevent the
transmission of false messages; It is recommended to follow the practices in
the U.S. and Japan, imposing heavy penalties for violations of prohibitions
clauses, and ensuring no evidence obtained through surveillance devices will
be used; It is also recommended to implement a project approval process for
applying for the import, declaration, and storage of Class 1 controlled

telecommunications radio-frequency devices.
C. Drone Jammers

This study summarizes the relevant U.S. provisions for drone jammers,
such as 10 U.S. Code § 130i, 6 U.S. Code § 124n, and 50 U.S. Code § 2661.

After referencing the agencies that are allowed to take interference actions
against drone threats in accordance with the above provisions, it is
recommended that the Taiwanese Government authorize the use of drone
jammers in certain government branches, and implement a project approval
process for applying to National Communications Commission for Class 1
controlled telecommunications radio-frequency devices under Chapter 3,
Article 7, Paragraph 8 of the Administrative Regulations on Manufacturing,
Import and Report of the Controlled Telecommunications Radio-Frequency
Devices. Given the potential dangers associated with jammers, regular
reports shall be required, while the relevant usage and status shall be

restricted in accordance with regulatory provisions.

Xix



$-%

-%g

-8 FAi4%eeti

)~

SAPFTRAAAE  HE BN E LT AR S ERARTHES
Rfeo DFETR G %g%&é&i@&%@@uwﬁiﬂ’ﬁéwﬁ
MEA R R 2R R IRAS 0 R S kAP M RPEHOIRE T TR T K
KA ESAE R RRR T T E LB REERE R
@%‘ﬁ%‘%%°ﬁ@%*%ﬁﬁﬁﬁﬁ’¥*?ﬁé24%?%ﬁ
B >R LR EHEREN RELFHRE B R 0 VY
ﬂ%‘ﬁ%’Aﬁﬁﬁﬂ%ﬁ’%%:ﬁﬁ AEBPAESEZPAT

A

ot ESU R A R WA LR E S EH R T F &
%ﬁwﬁﬁﬁégﬂ”&% AR S FRBIAEE A FFE O R
BF{ATRE TR RRRT Tk s FHEREHREY
B e B BRSPS AT ﬁ%é%%WW
FUR AT B AR A PRI R ﬁﬁ’Pﬁ%ﬁ%@@%ﬁ@%&m
o BRA R AT HERA ~ A 4 MIMO fes i E LR
AR ARG L LRSI R LR ENRE LR T
FHALPEREAFERITER > LG A KRBT ARPY RS
FEHs ea dBARTCHAEL S 5o SHT fIT A £
ATPEFEZRB BB P AL TR R E TR RE L AATHE Y
PRAL o



Y-8 FEr@iggas

PEA S LEREATE T G ST EH R S B AR B R L B
FIRATE T G S B AP B R R R T EBATE & > MJIRP R4 R E
ST RSP S NE I

(- ) wWh@Fddamy @ {32 RE2nd i B (Federal
Communications Commission, FCC ) & ¥ * 7 PRj* 2 & (SpaceX)
#¥-# 8N Fh 3k T 4 (Earth Station in Motion, ESIM ) & #* %
¥ B ~ w2 SpaceX £ T-Mobile > #3i& * PCSAFH > i@k 7 d 3L

ﬂiWﬁw%%%¥ﬁ%ﬁ@»$w%E/ PE SR RN | § &
(=) T@E%E&a%ﬁi TEF P ELERTEHEE

(Z) B ABRHUERETPEXREFFIE FIwH 2P ELER
FEHTZER R 2 2R FERTZ AR RREFFY o
(=) i€ § PLMN ALL # IS ALL #4273 4 » MIMO
POREFERMIALP LI/ EE Y FHERFF 7 T RK
FRR R P ERT F o

() #HFHIPFRAAE RN T LR FFR oL 24484
(ADR) > i 2 L S BT F T HIts FLwm %P %



i

W
=
4
o 3

He Fladsdk (T @E %Y o

LR FRE L OL RR PP L R T MR R
H

R 2R RS S% PRELR R R 0 2 0 g ﬂp\ F
#Brﬁg (Ti’@f;\r;e > 3"5 I-Qgpup —»/?Jvé‘ﬁgﬁ’d—. F\ ;%_*;"XF

2

W(F =g 15 30 2 EHF I 5 A A
2 B EPE 20 REUFNR) C RBERPRRZEAFTEER

oo e S BB RIS D BE B

ERE o BHARTEE

SPEHE LG R RRE A AR RS S BHA el s
KU G HE S FH R % cEPE B TR R

LA T

CPERRRIEM ET 1L HR (LRER
ﬁa@ﬁ@gw@>’ﬁ%@miﬁ\

CRARY RN LR
A APM AT R 2

N

PEPZTIOE R FAR) T
ZEEHERNA O HHET FHRARZ
B T PR R RP o Uy RiE

g H {4 @,21

-~

b = 2,
P'fr".t’ifiig;; °

‘@ﬁ@@ﬁﬁgﬁﬁifﬁip L B
LA € RO FELF AFITES

?
\\\?{r

H9 235 kLR

B S N B ) S

2 o S T T s

SE A AP M F e

o



¥z & P igmat

TR g FIEE B 2 S R RS B PEERag B
FERAAT > % 2 B2 e > 1395 2023 &£ 11 ¢ (€ = G AR AR
245152023 &# B >3k 5G & S BIERE T 16 B0 4 ,7&{/] 78
*oo e 18% 0 e 2029 & 0 >3k 5G * 2 Hoip it BAZ i 53 a0 A
Bci 76 2 enb8% 0 5G A A R eniTHRER FEHMT 23R TR
2o K FRR 0 e Bl Ao o R F] 2029 & K oE oA H i~ (Fixed
Wireless Access, FWA ) i % - 2023 # K0 1.3 i+ 3 3.3 i
Fp2t 85% %k p 5GFWA i 3 o 3p - & 2023 & » L 355 G E A £
= 1 fcdp *t £ RAZE 21 GB > & 2029 & #-i£ 3] 56 GB -

BENEINTHARY (18)

100 20235 > FASISCA R G IETI16(8

16

W 56

M LTE/TD-LTE
M WCDMA/HSPA
M 6sM

[ TD-5COMA

1 comA

60

50

a8

30

20

18

]
2018 2019 2620 2021 2022 2023 2024 2025 2026 2627 2028 2029

Wl 267 53 Lqn

7ok kR - Ericsson Mobility Report - November 2023, Ericsson.

L Ericsson, Ericsson Mobility Report
https://www.ericsson.com/zh-tw/reports-and-papers/mobility-report/reports/november-2023

4


https://www.ericsson.com/zh-tw/reports-and-papers/mobility-report/reports/november-2023

MEE5G S ehli 0 2R AR RIASES BFFIE 20232 A

¢ d3|F 7 130EB» 7p3 %2029 # #-2 £ X 3 B > Fhofcdp i £ ol
|+ 7 403EB-2023 # & {7d epp it g ¢ E3]# 7 160EB> 3] 2029
£ R BIFE AL 3 563EB - A #2023 & % 5G B {7 # Hedp it £
Fp3t b 25% Ap ot 2022 £ K iE 15% ¢ 5 TR B o FE3 2029 £ B
5G b fdEicdp i e - 2 1 T6% 0 2R B EAESR o AT

B #1T o

SRITHABYIERE (E8/B)
M FWA(36/46/56) Il 1TBYBR (5G) BB (26/36/46G)

[=1515)
sce
sea
458
460
3se
Zea
25e
200
158

lae

5@

@
2els 20819 2e2e 20821 2822 2023 2824 2825 226 2827 2828 2829

W2 2870 eREREFEHE

7ok sk R - Ericsson Mobility Report - November 2023, Ericsson.



%7 5G i % 4 AR L et v F U AR 52023 &
Be ] 69.7 o 5 2N S e 82% 0 TRt 2029 # - K 3
B0~ & 230%™ “HNBI%F T HE S S HhF L f7H PCH
T o TR d Bt 2 ity BAFR A A E 0 2029 £ i T
H51 /% m FREMY S B 2023 E4pvt 0 SRR L K 3% 0 4T A

HT o
2R 2 dcs £ SRR

AT

IR B 2025 cacR:

TRREH 2022 2023 FEilE 2023-2029 E={id
2RTHHAH 8,310 8,460 9,219 1% =1
CEEFHRARH 6,620 6,970 8,060 2% BE
< fTEIPC FAREETITEIR (B3R 230 260 510 12% BE
- ITENESEREY 7,090 7.470 8,740 3% B5E
< FTENESEREH £ HGSM/EDGE 1,110 890 380 -13% =1
< ITENESERBE » WCDMA/HSPA 1,040 850 270 -17% BE
< {TENESERAR LTE 5,180 5,130 3,210 -8% BE
- ITENRIERAFE 56 963 1,570 5,330 23% BE
- BETE AR E A B 107 132 330 17% BE
ElEEIEER 1,450 1,530 1,850 3% BE

7ok kR : Ericsson Mobility Report - November 2023, Ericsson.

"EE OGP R > BRI P L R A A B A i o0 oA &L
feiE- HF MR (10T) 2 $e X1 2 &0 135 (€21 ddk
L) o FEREBHTNB-10T fr Cat-M £ £ < 2 B 8 ~ 47 fe i i~ =
AT HEERERY iﬁié;ﬁ%]{ééﬁ% ARG AFFHA IR L
oo P2 G 128 RE G FRF 420 NB-loT 78 * gt
60 %= f&d Cat-M > F pFik i ﬁéPRz}Z» 3 45 Fo FE3 2023 £ K o
Tt B e B 1) 30 T
EEA SR L K s g ST )
P 4G 4r 5G 1% 5 » 5G NR #id 3 it 4

o

HEF R DFR B
540 % 4E £ * F I FDD 4
T MennE R g B e PO
JOHNE 5G RR G B P E R AR L ER R B P BIRIE > e

6



$H ARIVR ~ Zapis B4 ~ p BT 2 BFF 2RI 0 R4S
o AL pE R 24l o AR 1 2029 £ K 23R 5 60 40 T e k-4
1 60%cnid S A EHE S SRy HY gl 4GS b BT ¢

FRBNMSTTH B AEEHE (E)

W SEE BRI R ANE 48 (4G/56) KRR 48 (NB-IoT/Cat-M) B R (2G/3G)
70
60
50
40
30
* . l I
N _ m N
||
a
2017 2818 2819 20820 2021 2022 2023 2024 20825 2026 2027 2028 2029

W3~ 23piFE IR £ IRR

7ok kR - Ericsson Mobility Report - November 2023, Ericsson.

b P FAS T EERC-FEIBE LN AR LR 20 B
4o LFEARTRAE B A B 2 P F RV LIRS Mk Al
SRS R IR L S AR A R

BHE K2 R AN SHNL LAPH 0 FIY L RE M ¥
ﬁ%ﬁ%ﬁﬁ#%ii%ﬂ%ﬂ’%%w%?%%ﬂ%ﬁﬁﬁﬁﬁg
Bl e & R st R AR fod k0 R AT
BT PRIRR AIATE B U R R F R L ERELEE 0 B R A
ﬁ?%&%é%ﬁﬁﬂﬁ%ﬁﬁ@@%ﬁ@iﬂ&’Bﬁm@ﬁyﬁ
PR G R

-h-r):
et
E

}\



REF T E K MPULGETE Lk LB AR S A B A RGRBE 4T LR L
B ML SR E o B Ay R E IRBECAEERE T
H =1 5 2150 (Elon Musk) #t£]#%:1 Space Exploration Technologies
Corp (™M™ @ % SpaceX) > H #ifkikz2 fFh PRA: & SRIF 5 548
(Starlink) ; p 2018 & 3 * B 4 > FCC $214# SpaceX ¥ 8% 23 % (¥ 91

% 2 M s ok 3o SpaceX 1F g B T Kawr KuAg iz & — &
Starlink fiF% % %t (Gen 1 Starlink) 2> H k%9 hiprh #icg £ 7 4,425

& 2020 & 5 * pF > SpaceX £ =t ¥ 3% = & Starlink f# % i sL(Gen

\

2 Starlink) #jE{¥ FCC #24# » >t %24 7 - SpaceX #7# )1 Gen 2
Starlink ers Mg 3 & @ "3 328 22 » 3%k h 3P & 75 % 30,000
Bk v i * ;3 2021 & 12 * pF > >t SpaceX #1412 1% @ #
e T E B AR S 340 22 3 614 22 FRIP ik E £}
29,988 1 » @ *& 7 ke Ka ¥ Ku #g &2 °F - SpaceX 7 ¥ 377 71 GHz
~76.0 GHz 4B (> ¥ 7% ) 22 81 GHz ~ 86 GHz #g £ (3 Zf ¥ =
7 ) 0 ¥ AP g _SpaceX e B ek @ {8 v SpaceX Tt #-p £oArps g

HEG Y Aol TR 33%;‘;!'«"’4’ —Eaiﬁ%ﬁvi\lg Foig 2 gt

F_E at SpaceX gk k stz g BAR 0 AW 4o p @ SpaceX #f
Bz M HEE kAL B v E B E T L PR (Fixed-Satellite
Service» 1T AL FSS) e 7 HEAFAERBA T W EZEPE o

2 See Space Exploration Holdings, LLC, Application for Approval for Orbital Deployment and Operating
Authorityfor the SpaceX NGSO Satellite System, Memorandum Opinion, Order and Authorization, 33
FCCRcd 3391 (2018) (SpaceX Genl Authorization) .
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f2 & M E3N rk » 7k % 4 (Earth Stations in Motion» 2 = i £ ESIM);
M B ATE f }*Jc SR sezke 3, AP (B o SpaceX HEF A
i+ >+ FSS g7 ESIM » FH & k SpaceX € #-p ¥ ik kAL T
f# % PR7+ (Mobile Satellite Service » r4 T f§ # MSS) * -

SpaceX £ ¢ 1z ¥ i@ T-mobile %2022 & 8 * 25 p By#g # £°>
o Birilidmi 2L tdRhzsrne B &3l Eh L
SpaceX > T-mobile #3 A ¢ &1 > - £ 9rdey il A 3 G PRGE
#g £~ (Personal Communications Service, PCS) » * m # & 3 Starlink f#
A G4 B R4ck B SNl R RRAF £ 277 - B3R

PRAEFGBEFERRERRIFRTORY F 04 BB FE
W4 EFE R wER I 23U TIRIFAE S & ek o 2 T-
mobile = FHPRIFZ L7 > B L F R Y F F X HIRIE > AR DI
ﬁﬁﬁ@f%%(ﬁ~fﬁwu@§2~4mmm>,1$wwu@ﬁgnl\%
F B3 EARFEF S Gen2Starlink #Fh TR 7 L LI PRI

pp)

@ﬁmﬁ%%%n@%ﬁ%&iﬁaﬂ’Aﬁﬁﬁ??i@°
T§ > p o SpaceX © jE ¥ FCC e MSS #24# » & SpaceX #7#
%3 FCC engkjir~ 2 ¢ 65 SpaceX A4 B3 N3 (F30 = B3 B AR
2L e 9% #uig (Non-geostationary orbit, NGSO ) % MSS itz » &
L ¥ _1.6GHz (1610~1617.775MHz » ¥ k¥t~ 7 ) ~2.4GHz (24835
~2500MHz > = 7 %3 2k ) 1 2 AP arid i a0 2 GHz 4 £ (2020 ~ 2025
MHz > = 3k $t = 7 ) > A k3% 2GHz #f <3 # 5v & SpaceX £ T-mobile

3 https://chinese.engadget.com/t-mobile-starlink-partnership-100050890.html
4 https://blog.twnic.tw/2022/12/12/24449/
5
6

https://www.youtube.com/watch?v=0zli-Ww26Qs&t=2072s
APPLICATION FOR MODIFICATION TO DEPLOY A 1.6/2.4 GHz MOBILE-SATELLITE SYSTEM
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R R Y R E N T R

A+ & B E (cell-site simulators) » = # % Stingray = &% # #
* = 2w 28 ((International Mobile Subscriber Identification Number, IMSI )
P~ ® (Catchers) » # iz &2 E WA £ X% > V8 - TE
PP O WRBETERGE
% 35 % B Horizon 2020 Programgiﬁ 21 m B2k =k (False Base Station,
FBS) -~ B4 3 (Rogue Base Station, RBS) -~ IMSI Catcher g Stingray
FALE ek S 2RISR TN I A GBS E KA
FCHF SO BN TR K SO 0 5G Rk BAnE MR F L 0 T L)
O B B F Mg e A AG W BB R Y BARET kR
= e IMSI -

" Electronic Frontier Foundation, Street-Level Surveillance, available at : https://www.eff.org/pages/cell-
site-simulatorsimsi-catchers

8 Horizon 2020 Program : https://www.concordia-h2020.eu/wp-
content/uploads/2021/03/Deliverables_D4.8.pdf
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® 911 Security, Drone Jammers and Spoofers, available at : https://www.911security.com/knowledge-
hub/counter-drone-technology/jammers-and-spoofers
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=~ PLMNALL & ISALL #8463 B3 » MIMO &% B

Rpsl @4 L B ¢ 1122 17 12 p By 7dd 37 5 %
KA HTARLE (11T @A PLMN ALL) 2 T i7did & A & SPIEXK
KRR, (T HAEISALL) Rk 2 # Wg’%?gﬁﬁﬁﬁjL
Y G R R ERIL S g g 5 g 0 B Multi-input Multi-
output, MIMO) 4 » PLMNALL # ISALL » 5 +47% & & 2 # £t 1
o AT RS R G RIBEL B RRIEE 2 RE B E T
MIMO # |58 B o

I~ REPRLR2FED L Li2A84] (Alternative Dispute
Resolution, ADR )

B fRA R E R K %%’%ﬁ4ﬁﬂlﬂmmxdFa@,
FRDZRAUGRAG T L RE TGP R A L2 2 A
BB~ R F VTR fh e A 2484 (Alternative Dispute Resolution »

FE- PRI
LU _Ev_%\,ﬁﬁilo’;zg%iﬁi;-ﬁ:ﬁﬁ?@?ﬂ—lé%20 E % 1R
R '?%%Fﬁé%’&”ii?, '

-
VR ERAZ W (R TR R

10 https://technews.tw/2022/05/11/ F{& &/
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)Mo e AR R R EF A Wi E AR R 0
B2 pa -~z b2 3 BATRrLRk.
LRI BTG F L RSB 2 2 B
r’z“gﬁ%gmm?ﬁﬁﬁzg$&ai\%ﬁ%ﬁ
ZEE AR €2 At B R LRI AR 0 R L g PRk
BIAEFFREMZEFLRN P Y RAILY w2 BT L AR
LRAG FELREN A

BT R F LR L R4 (ADR) © 2 240 e
RA O FHEIFEORFE CLFBM M T2 U2 AR
TR R AT AR T ] -

1 https://web.tcme.tw/
12 https://law.moj.gov.tw/LawClass/LawAll.aspx?pcode=K0060132
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oot PR AHERLERP RN AT ELL L A BE

FEFLREEIREP N ift*.f\ﬂ)]%i%f‘ﬁé WE RIS TR

WH B APFREXA ~ A E MIMO R Iepg AT > 1123}
RS AIE R c APMAT Y 2 A e T

(=)  RAE

FHRFESE Z0RFG M EHFLIR S EREE -2 A7
BAAE Ay MIMO e LR L A p LRkFn e L
ERa SIS R A aRis ( Document Analysis) - 3+ %
RPETME2ZAARRE CBERNEFHIFT TR AAFL CAFERRL
FYRTA KA 2w A ER TEAEF TR AP FRER L
EREFAL EHEAAR RDTH GBS RRE LA ER
AR RFSFF - BF2HELRE -~ F%?ﬂ“’i? 7 REAR R m gy
P ENFE L R IFERAL Y EEETHEE &
FodirE BRI DT B BT HEFAITRER H o
FedE RRpaga ( Reading and Organizing ) ~ #s it (Description) ~
& %8 (Classfying) % 2 (Interpretation) 3 -

B dima, 43 5@ (Regmg i FilregBn) 2000 #
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ERFEAMTRIIRR - TKREZRIFESF T AR FFR
F B B AR BRI BH E AP 2 st LB RR] - £
R & REHE B L& Ryp £ T 2R2 2R CFR 47 (The Code of Federal
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% % 50%3% 70% > @ ML A L 5G A K FE g PR
o0 % = & 13 2t F (Third Generation Partnership Project, 3GPP )
SAhA EEP R 7 MEiESE ) hzbe g i (Non-Terrestrial
Networks, 14 FE? FNTN ) oA 38 0~ A kil 3 ﬁqﬁ%ﬁpg‘i@%%»
FEBRERE AR50 SR e el AT

SpaceX = = 3+ 2002 & > =L HFEE 2 GFE F SPRIE o HATA|F

ANFRLVBFRELRRY > AFERFHLAFR T AET E
v IRV R FLE WSS A ERLE Lk 2016 &
SpaceX = FCC g ¥ 3r2h ke o fuag 5 (Non-geostationary orbit, NGSO )
2 U R B R o ¥ 2018 & S a g i Ku/Ka i
MR > TR 2024 & % — FEELA 54 1584 37 0 % - FEEL 2027 # 4
Boik 4,400 47 18 FHLE B A 550 22 ;b ¢ 32k % 2 3359 3 345.6
o2 VIR ik Mg k% st (Very Low Earth Orbit, VLEO ) -
& Fh i3 7518 3F - £ 1 2022 & 10 * - SpaceX © &% % 3,500 %
% — i Starlink &% 1% - 2022 # & » FCC & ;“ #:4& SpaceX = &%
P10 FE L 5 7,500 3p - fEk B3R % 4 525530 {- 535 =
2 hg A% Ku/Ka ik B4 50 p s SpaceX B 374 &k Bk R4
i 4,698 3517 o

YO (2021) 0 RE A B RAEE B AR AR IS SR ARM 2 I A S L D AL
RpindgpL fog o

15 Liam Tung (2022) .US FCC clears SpaceX to launch 7,500 Gen2 Starlink broadband satellites.
NDnet. https://www.zdnet.com/home-and-office/networking/us-fcc-clears-spacex-to-launch-7500-
gen2-starlink-broadband-satellites/

16 FCC (2022) .Space Exploration Holdings, LLC, Request for Orbital Deployment and Operating

Authority for the SpaceX Gen2 NGSO Satellite System.

17 Star Walk = < 27R (2023) 4@ 7 ¥ SpaceX Starlink 4“7 & ” ?  https://starwalk.space/zh-
Hant/news/spacex-starlink-satellites-night-sky-visibility-
quide#%E4%BB%80%E9%BA%BD%E6%98%AFstarlink )
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https://starwalk.space/zh-Hant/news/spacex-starlink-satellites-night-sky-visibility-guide#%E4%BB%80%E9%BA%BD%E6%98%AFstarlink

2020 # FCC 73 i @4t a3 Kuiper 8% 2b16 9 fiif ek & i3t
H 0 * Kadgxig(7 3236 3p ik » & - F 2 ik PRI+ (FSS) Jri7
B gk PRI (MSS) » 4% B i@ & ~ it B R4 PRE o Kuiper 7% %
AE L3k > 590 2R chuiE b5 7843 > & 610 2 2 hfuif b5
1,156 #f > % 610 = 2 e + 5 1,296 $g'80 i FCC #+ /& i £ » Amazon
B3 2026 & 7 % 30 pomg AT b g b fEh > 52029 £ 7 % 30
P Ty ket o £ 1 2023 # 5 7 Amazon @ £ 5 & g S B B
( United Launch Alliance, ULA) & lfkﬁjw Vulcan Centaur ! ;“
#oa A s 23R RE L 0 ARG 2024 E B e - & 300 3E L I
FINE IR ES AT R T RS

ip gt Starlink iz 4 @ 2 &5 4,000 7 3EfGh 2 R4S 150 § * 2 ey
o % oo Kuiper 7 8 AFE Y Fh F
Rt Az FE B B R ALGFE S R - > Kuiper + 2021 & 11
teffe FCC ¥ 5% = & Kuiper frk 33 % % 542410 ) g & (non-
geostationary orbitsatellite) - I ¥ i& ¥ % _f#Fk JR7% (FSS) > Fp3-3R ¥
#E 7,774 3520 -

OneWeb = =% 2012 # » 2 A% 2N EFHEG32 FRAT R
I Wik W R 02020 &£ d BRSO AT G ¥ % Bharti Group
Tepd > G 2IRMAUFE £ > B2 IR ML LA RR -

18 FCC (2020) . Kuiper Systems, LLC Application for Authority to Deploy and Operate a Ka-band
Non-Geostationary Satellite Orbit System.

19 4k42:7% (2021) - Amazon Kuiper ¥ P LA s Bl 4 B o ithome AT
https://www.ithome.com.tw/news/147738

20 FCC (2021) .Application of Kuiper Systems LLC for Authority to Launch and Operate a Non-
Geostationary Satellite Orbit System in V-band and Ku-band Frequencies
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FCC »+ 2017 & 6 * 23 p +2,& OneWeb k5 % sLig » £ WP 3
#322020# 5% 26 p v FCCH 2 B:c? 3k % 5 a 145 > ¥ -
PEE R BB R T20 3 T2 T16 R0 H oG L BRI
47,844 %F > £ 2+ 48,560 % - OneWeb % fj i* H 7% & %> 2021 & 1 ¥
12 p o FCCH M eaiwh i F 3 %% - FA R iFE 58 18.47,844 3
U3 6,372 3F o A 1 2023 &£ 3 7 > OneWeb %% 2_ i< iE s i ©
i 6183454 o

Telesat = = >+ 1969 £ 5 7 2 p » 5 WIMABEIWFE B Sende £ % 7

BB OP ARG FHED SR H I FE o /95 FCC2017 & 4

N

A o o Telesat 23] Lightspeed 7k % 3v% - IF B wm Fh g
208 3F > % - FREC W= 1,671 %F > £ 35 % 1,969 % - # Lightspeed
#h A A 2023 & o B 0 TR 2023 £ T X E BT 0 2024 # 3%

ENTRPRFE o B4 1 2022 & 10 7 W g et 1 gk LEO Vantagel

v b —

¥ - PR R

R %2 5 E (International Telecommunications Union, 1TU )
FLERNP 0 W HFRBDERT B LHE FA B 2B Y
T2% iR FOREIRIE BB T 5 37%F @ o £ L E A T
Fod g B RBELE 3Tl URRERER DA fd
R G R ARG 2GR LI R BIRE R G EARSE

B3 R enf AT > JERE B R AP 2 M - REAE o FRE AR

2k (2023) 0 7 & 4B OneWeb % = Mdrufprk 30 % o GAp 4R o
https://udn.com/news/story/6811/7058268

2 Fufsde (2022) ° MELiEEE F IS LA R 0 1 B T8 7] > 367 #p 2022 & 10 B -

B MiEE E A LR A E? S E A BAS - K A1 o BeimpE
https://www.bnext.com.tw/article/71771/leo-compatible--5g- componentsOQZO

27


https://udn.com/news/story/6811/7058268
https://www.bnext.com.tw/article/71771/leo-compatible--5g-components0920

( Mobile Network Operator, MNO) & 7 # & 5wy 2 #F § Hafzi

N
"’v‘_}%o

Fre N e e B P (Next Generation Mobile Networks Alliance,
NGMN) % 2019 & % # 2 2t 5 2> 3o £ 2 (Non-Terrestrial
Networks Position Paper ) ip e MNO i U PRGE#T 2 2 2 % 3 >
NTN PR7:7 = 2 MNO 4~ 3 5id F fo Bl ey 8% %20 5G i iR %
FE€ MNO R NTNZ L » A % kst p g HHEREH 2 o o
2 'UF > MNO A v R R E 2 FET HE g P AHR R IE
RALASH > L A MH R ORI LE " Uhd ia E
Fo ] KR R AR e K B e PR EPE RO R RR E S R B2
2 EE DRSS EMRFLEIAT R FES FoEy b AR AR B

2B REE KRBT S

r

3GPP NTN # B # wmFF 4 5G 5 suv 12 NTN sf4¢ (7o 2 %
F i@~ S R AHEKE K2 R R KT B PRI g R
3 R EREAGT R F 2 NTN s2a L 3+ o a7 8 R
B AN EFTL VN EER AL RRFIAREALTE S L oA
CREFRFOIEFRFIAREF RBCIE AR A REA SR
2t F AT BRI A MNO *t i 785 % & d TRl 5Lk F

2§ k3 NTN enferk 238 % 3 40 4 ¥ 547 MNO 177 & o
2023 # 3 * 17 p FCC ## T X & H - 3p , (Single Network
Future) 3 % > & 4102 % Z 3 48 v o B % 2 (Supplement Coverage

x
=
from Space, SCS) 2. ¥ =2 » LiF{Fh #ﬁa‘% & SCS FRIX 11 A4F “u b=

24 Sébastien Jeux. (2019) . Non-Terrestrial Networks Position Paper. NGMN Alliance.
28



£ > B4e SpaceX - % K T-Mobile )?u
#h BN ABP R B LTS 2023 £ i (7P > 53F SpaceX ik
4§ 5 T-Mobile 3 i SCS JR7%% 5 45 % = @ » Globalstar M # %
252 % = s Ak FTEc iPhone 2 & 2 Fh PRI 0 fdd 5N
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4 Federal Communications Commission (2023) . Single Network Future : Supplemental Coverage from
Space, Space Innovation, Notice of Proposed Rulemaking. P 69.

49 Federal Communications Commission (2023 ) . Single Network Future : Supplemental Coverage
from Space, Space Innovation, Notice of Proposed Rulemaking. P 69.
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. ﬁfﬁ%ﬁﬂ?ﬁ&%ﬁﬁ%i (FSS ESIM, VMES)

#8534k 2k T 4 (Earth Station in Motion, ESIM) g * 3% 3% i
BAR UIRFE > B ) A % X Meh H®F o & 19.7-20.2 GHz e
295-30.0 GHz H & p 817 - P AR A AT EABBP L2 3 3
s 53§29 3 R 8202 4L (Code of Federal Regulations, CFR ) % 47 %
% 25.103 & (47CFR§25.103) % _% » ESIM n"f:}ﬂ 4odn dg 45 B 5N R b
7k % 4 (Earth Station on Vessel, ESV ) ~ # FAESIEE % (Vehicle Mounted
Earth Station, VMES ) fréniz B4 & % @k + 3% 7 £ (Earth Station
Aboard Aircraft, ESAA) = + %% - FCC #-ESIM 12 sf4e %250 2
# #uig  (Geostationary orbit, GSO ) ¥ % # FSSH#E 27 » H =
$* ESIM 27 & FSS # %47 5 &2 NGSO f#Fk & (738 3> o

N ”LHESIM%?PMLigamﬁ# b P rr %2 i PR
ZLFH 2019 e 52 L FaRTHE T+ ¢ (WorldRadiocommunication
Conference, WRC-19) 4 %+ = % E s H 2_iFh PRI (FSS) ~ B i

53 Earth Stations in Motion definition. Law insider. https://www.lawinsider.com/dictionary/earth-stations-
in-motion

kA~ 85 (2021)0110 E R T R EREAF BEARY | ALV E o MBEEATR
IEREEAENFFAL T 5333 F o

55 Federal Communications Commission (2020) . Earth Stations in Motion. Federal Register, Vol. 85,
No. 143, Friday, July 24, 2020, P 44773.
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i (GSO) f#fh = Zxb i ¥ M » A RPoBieis 2 3 4850 e
FSSGSOESIM # * 17.7-19.7 GHz ( % 3 ) v 27.5-29.5 GHz #7 - 2
X mrh BAEFH G o Ra o AR IEE &7 17.7-19.7 GHz (3¢
b ) fr27.5-295 GHz (» #t3 ) ETH L B £ 7 F f 5@ ¥
B e 7 PRA: 0 ESIM i@ (T iR PRIFZ HAKRFERY > ¥ 7
Wi B AL o F R T kB R AR T A9Ne 17.7-19.7
GHz 4r 27.5-29.5GHz £ 45 p ¢ 7 GSO~FSS * 7t & p 1 ESIM i
R N EF 2 RPIEE o

WRC-19 #+ ¥ — B WRC(2023 & )5 35k A= 5 » B pF s34
5 FSS~GSO #p 1 ESIM i * 17.7-18.6 GHz - 18.8-19.3 GHz 4r
19.7- 20.2 GHz ( Z % ) 4v 27.5-29.1 GHz 4r 29.5-30 GHz (3 %7 )
S0 AT o FE T a0 FE T4 4e 500 MHz #7483 > * > ESIM £ 12.75-13.25
GHz (¥ %7 ) ME e A s IR HE ¥ L FEBELE o

FocnEHAEST o — Ay BN FH LT N BARR 5 P TR 5 R
FF2 O ESIM 7 ’Eéf»ﬁ\ﬂ L AR

B H IR 0 2 LB R QN S T LR E R
(broadband communications ) § A » ¥ 4 4y 40k 38 (7 I (5 5 B

BZE TR @R PR RE R ) cESIM sl 2 i

5% Satellite issues : Earth stations in motion (ESIM) (2022) . International Telecommunication Union
(ITU) . https://www.itu.int/en/mediacentre/backgrounders/Pages/Earth-stations-in-motion-satellite-

issues.aspx
57 Gatellite issues : Earth stations in motion (ESIM) (2022) . International Telecommunication Union

(ITU) . https://www.itu.int/en/mediacentre/backgrounders/Pages/Earth-stations-in-motion-satellite-
issues.aspx
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whd

CF i AAHK T
SAp e pr 0 FEs ESIM f’é?i%@?*”‘g_iigmﬁ’&%?f%i%% ) 3E (F98 o

(w

ESIM £2 GSO s su3m:8 (T3t B 2 ik PR3+ (FSS) 2 7&: T 5 » i@

#E 5 5 17.7-202GHz (7 3 ) 4 27.5-30GHz (3 %7 ) - 2020 #
3% 14 p > FCC #:#& ¥~ ESIM >t Ku Eenig * #4738 (10.7-10.95 GHz
and 11.2-11.45GHz ) 3 % p GSOFSS shifEFk @;ﬁi@]«é’ 2o e Ap ¥
# 10.95-11.2 GHz ( z %t ) ﬂfr 11.45-11.7 GHz (7 ¥ ) i %]_P
ESIM # {# & 5% FSS %1 FHibE LA T A d 2 ESIM
e 10.95-11.2 GHz 4= 11.45-11.7 GHz & 7422 iv ¥ » 7 ¢ #H 4o $H 2
AR 2T TR ¥ ESIM B d T S iEF (AR SRS 2B
P W RHEH e T L R ANEF R WA 2~ ESIM
#&1&%?}’#@% 5% ESIM ¥4 fo = chig % sl fedfid 5 foid 3 £5
o b > & NGSO FSS sk i Fa im & F R & oph s i@ (70 7
B4 FHEm kT > FCC ¥~ ESIM $ NGSO FSS [k 3Lid 3 s 3
260

2020 = 8 * 24 p FCC ;= *R4%& % ¥+ ESIM & * NGSO 28.35-28.6
GHz #7 3% & 4 4 ¢t 4 & (Out-of-Band Emissions, OOBE ) £_% ¢ + # i¢
* Ap ARAE G (27.5-28.35 GHz ) et K pcidk sE @ * JRF% ((Upper
Microwave Flexible Use Service, UMFUS ) = ¢t 2 3, & » 11 BB f#FE

%8 Gatellite issues : Earth stations in motion (ESIM) (2022) . International Telecommunication Union
(ITU) . https://www.itu.int/en/mediacentre/backgrounders/Pages/Earth-stations-in-motion-satellite-

issues.aspx

5% Federal Communications Commission (2020) . Amendment of Parts 2 and 25 of the Commission's
Rules to Facilitate the Use of Earth Stations in Motion Communicating with Geostationary Orbit Space
Stations in Frequency Bands Allocated to the Fixed Satellite Service et al. P 4-5.

60 Federal Communications Commission (2020) . Amendment of Parts 2 and 25 of the Commission's
Rules to Facilitate the Use of Earth Stations in Motion Communicating with Geostationary Orbit Space
Stations in Frequency Bands Allocated to the Fixed Satellite Service et al. P19.
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P FrfegiE @ * o ¥ & GSO v NGSO 5 2 9 FSS Jk stz FF B~

=

T T ga s —gﬁr Verizon 4= US Cellular JI)DLLL PR R R

v % 12 4 28.35-28.6 GHz #z 3% ESIM = #b 2 &4 UMFUS i * chjp
MR 27.5-28.35 GHz #g B e i+ #f erdt & > ¥t FCC fjhz‘i@ T4 ESIM
% 28.35GHz 12 T #F & (702 2 28,35 GHz 12+ 2 & b 5 b4+ UMFUS

2 F 4t HRE L%
2022 # 57 17 p i @ ¢ EFEMILFESE X 2R HEP ¢ 0 SHAR

§
R BRTHE IR FL OGRS T IR AR B

B
He AR El E§ f,%‘f&}i;%" g &%J,E-’,EJ;FL od A4 —Ea‘ﬂm_—_[_$
atpt:_%w%wi%"} ;P B BN ESIM ek s 3 B s S 0 2 g

HEkIEy (4o VMES) i # B2ek B > € B g &7 A A HI= 112
Bk P R ARF 2% o p 3 FCC 2 »2 2022 # 6 * 22 p # & SpaceX
i Ku £ ESIM ¥ 3% Kepler 2 2k B% -k 3 2 £ RLp 4540 ESV 2

EiE% ., Ay 44 FCC 2 ESIM # 5] 2_VMES 2. § 32 3 ¥ i (747
koo 1995 F BEENE 47 5% 25103 5% VMES 2. ¥ 5 A B%K R
2% b % 4880 B 4% (Motorized Vehicle) 2o 3 % £ > Jo kg
F LR PRAR L TR B YN ERB PN F T o % 25,228 H4t¢ 2

7

VMES #p g 34 ESIM 2 ESV @ (722 £ 32 4o H 2 dm o % 4o T

61 Federal Communications Commission (2020) . Earth Stations in Motion. Federal Register, Vol. 85,
No. 143/ Friday, July 24, 2020. P 44818-44819.

62 Federal Communications Commission (2020) . Earth Stations in Motion. Federal Register, Vol. 85,
No. 143/ Friday, July 24, 2020. P 44819.

03 B2 0 (2022) 0 i B ¢ HP ARE FEE ERTHF L 0 = 2 TE PP FEAILFE &7 56
5+ F 4L ithome #7R - https://www.ithome.com.tw/news/150960

O R 0 (2022) My GEE B TR ERMES R L P A
https://www.cna.com.tw/news/afe/202205170210.aspx

8 Federal Communications Commission (2022 ) . SpaceX Services, Inc. Application for Blanket
Authorization of Next- Generation Ku-Band Earth Stations in Motion et al. Kepler Communications
Inc. Application for Blanket Authorization of Ku-Band Earth Stations on Vessels. P 1-2.
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(=) FHHFRE

ESIM eyt -3 b ik & F hdpgh (off-axis) ¥ 2% 2w if 54
# F (Equivalent Isotropically Radiated Power, EIRP ) #7 2 % & & {7 4%
0 1B E R - 4o ESIM # 584283 36 P Rk § 8 5 i
EIRP#EZ# R & » P % ESIM ¥ 33 & 100 = 45 p & &2k 3 & o 4o
LA EIRPHEZE % A AR EE P hiFk X F R A RIER
GHRRE R MBPE - PR BBk S 4 0

(=) RATEFBIHRERP

ESIM ¥ 3% B L 2 RIHMF £ T 445 (radio frequency hazard
analysis) » B = VMES # 38 2 2 4 428 FCC & MF# F % BB h

FHE > RNEF A BERTREEHABEERLRE S EE
ESIM sd &% A RXH miFA B2 ¥FEX REHEE 2 KR
AR VI jEfr R A IFA R hae 4 cESIM B a7 2 % B ( G4e
TARY et dG ) 2R DAZE LOMWICm? 45 54 & Bk T BF > B kg
o B PRRE TS E L DR L o 97 ESIM AR 4E X eFx i ESIM
%%%&ﬁﬂ%ﬁE&MTF@ﬁﬂ%%&ﬁ%ﬁﬁ%i@ﬁm°

() BeHBiLyF

VMES gm%fbéﬁﬁfi%gqeao

% Part 25.228 : (b) .
57 Part 25.228 : (d) .
8 Ppart 25.228 : (f) .
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(z) RFEEBLE? F3

)/év;?\“ ESV 7 # & T\ﬁuiq ﬁoﬂl;!_.r_;, ]‘C %j{%/}ﬁ&_&
3700 - 4200 MHz * % %3 (space-to-Earth) #f e+ 459 o

(I) *HBELHR

AEFTHEELFEF2 ESIM §5E FCC R 7-E T FF A
# I & (National Telecommunications and Information Administration,
NTIA) 2 T Binm e T #:@ 4 A ¢ (Inter department Radio Advisory
Committee, IRAC) ¥ R fdir T+ 2 4% (NASA) & i¥lo

2. % NTIA 3 #-kenig ge 2 By @ %675 % 5L (Tracking and Data-
relay Satellite System, TDRSS ) b 2h3& &4 0 R pF (%xb 2L i i
IRAC #7 Fdpfie | ek | € A28 (74533 ) » NTIA #3 == FCC ®*% &
A 1 IR E - RFERE AL > 975 Ku s VMES ##
Pﬁﬁh’&uh % #7 TDRSS #-2- 125 2 2 @RI} 0 14.0-14.2 GHz 47 £ 4
0 B3R & NTIA/IRAC 347 TDRSS % SR A N

9 Part 25.226 : (h) (4) .

0 g £ NASATDRSS %% 125 =2 ,d;ﬂ?]]]\ (# 5 13°36/'55" » L & 144°51’22) VMES &
14.0-14.2 GHz (¥ #7) ﬁpﬁxs\ﬁJ E) RETEFT BV b (A% 32000597 & 4
106°36'31” Fra* 4 32°32'40” = 106°36'48”) ©

" Part25.226 : (j) (1) .

2 part 25.228 : (j) (4) .
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3. 14.47-14.5 GHz #p 3% §= R AR 1T & BT < PRA: (RAS) BRI
T ESIM 2 B 74§ A& £ € (National Science Foundation, NSF) &
TR

bt L xR é%&w’ﬁ% % 4 e B A (International
Bureau) » ®*% & »]zil]#fﬁ@i‘ gnd s g i oA o B aEF YR L P

BT A0 5 PR By ET

Tn

CCEm@3pz » VMES £ 12 & 8.4 RiE 5|40 :
1.VMES JE & # p 25 ¢ 7484 > dogf 5474 F A7 IR B T tgf 4 F 48
ROF - TPERN P AR o
2.VMES A 5L S 0 £ Rk B 2 ' -
3.VMES bk & - 2% iz dpgl, 3455 Uk L VMES # & o
4. VMES Jis &2 ¥ T I B2 TDRSS BUR| b (35 B o] BESE > 3 2 2K 3H
- B o
5.VMES *+ 14.0~142GHz #55 (# 3+ 3) » Hip o kT Meh
EIRP #53# % & 7 19426 12.5dBW/MHz> ® §f % -k T s EIRP 7 42

i 16.3 dBW -
=~ ,J\ ‘3‘%

(-) SCSmifxiafke

FLARE REFH SCS RIFL [ 0 AR R S HEEEP
P1E el IRB OSCSIRIFRA A EF L 2 skE 4 > £ H 5G i

8 Part25.226 : (j) (3) .
™ Part 25.226 : (j) (3) .
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Part 25.228 (b) ~ (c) ~ (d) ~ (i) 2 FCC Part 25.205 (b)» % » 4] % 5.7 &
" FSSESIM % # & irgr a2z | » ¥+ % 5.7.1 &2 % T FSSESIM
AEREp AT FAE2 4 0 % GSOFSSESIM % # 42:E 4t
#h EIRP # & 2 B T4 > & NGSOFSSESIM % # A2 (= fm 3 5412
#1188 275 FSSESIM 3% & < 1t 100 £ £5(ms)p f #° 1% b 5
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o6 B ERRA
Ay &R (cell-site simulators) - » £ % Stingray =% &% #5 &
* = 2w 78 (International Mobile Subscriber Identification Number, IMSI )
#P-® (Catchers) » £ B &3 &2 mE B H E 28 > 7@ - TUF
BN e SR TR A o
RO ARH SRR L T RAE FERORE
Stingray ~ IMSI Catchers ~ 5 B =k ~ A=k ~ BARE > Al TR

wH

BIEFEF = AR MOARpHE TR o GloE R il

5 Electronic Frontier Foundation, Street-Level Surveillance, available at :
https://www.eff.org/pages/cell-site-simulatorsimsi-catchers
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Fledid M e 4 m 3 F P ZTAFFPNF > 2 iy 27

Iy sl

MR T Y TR A REHE R A FME S EF T

f

CHAEP ERER R A FE G ¢ RFE O NG R TR ER
7 ;2 3% (Department of Justice) % 4 # ( Civil Rights Division) - i»
TR ERAAAFLE HET T RO BERLEHE R AR
4o g % Stringrays e B 0 Bor K A it REREAETERN

AAEE o

(=) MR
1. Fwpdid

T+ w4tk £ ¢ (Electronic Frontier Foundation) &g 33 p d &
( Freedom of Information Act) #4233 7> & 408 % W2 ¥ 5H & 848
P * ERAF DR -T I ey F HERRY TRKA K

WRZEEANEN LY Y EREE 0 AL €S BN

T N8

6 Department of Justice, INVESTIGATION OF THE BALTIMORE CITY POLICE DEPARTMENT,
available at : https://www.justice.gov/opa/file/883366/download

" EFF Files FOIA Suit Over U.S. Marshals’ Spy Planes, available at :
https://www.eff.org/press/releases/eff-files-foia-suit-over-us-marshals-spy-planes

8 Electronic Frontier Foundation, Street-Level Surveillance, available at :
https://www.eff.org/pages/cell-site-simulatorsimsi-catchers
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FEERCHAL AL FOTRAS

TR E € EFRS R pd B (American Civil Liberties Union,
ACLU )> 11 2 4c 145 ¥ 2 ¢ ((California Newspaper Publisher Association )

itV 3 WEF 2 (California Electronic Communications

Privacy Act, CAIECPA) ™ 372 % & R4 W ERA R % TRKH 2
& JF B8 0% et (warrant) o = e R SR HES BoiF R i g T

TFRE TR 5 R R o %

. REEFLRE

WM ¢TH%L R ¢ (Congressional Oversight Committee ) 2% -

R B8 g (warrant)

% California's Electronic Communications Privacy Act (CalECPA) - SB 178, available at :
https://www.eff.org/cases/californias-electronic-communications-privacy-act-calecpa

80 Senate Bill No. 178, available at :

https://leginfo.legislature.ca.gov/faces/billNavClient.xhtmlI?bill id=201520160SB178

81 Congressional Oversight Committee Wants Warrants to Rein in Police Abuse of Cell-Site Simulators,
available at : https://www.eff.org/deeplinks/2017/02/bipartisan-congressional-oversight-committee-
wants-probable-cause-warrants-0
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4. Ay FHEFREZ R
FREHME 2021 & 67 A% 117 B+ ¢ 31~ 2021 F 65 £ A

4+ Wkt Bz 2 % (Cell-Site Simulator Warrant Act 0of 2021 ) 82> H ;2

7

A

« EPMBASBHEEFRN ALY EREK S
o WREARFILERA o ISR AR R TREA

TRERSR o

2) {8

(3) Eiirz@EHpier

— LR o A G IR e TR E B 0 K E
FOR A 2 TR @ e L o 02 Jed AL L AT L A R R WA
Foip A L EE R E e S F B3R

F
FRAP RPN E P F I KA NP L AR WL ERR

82 5.2122 - Cell-Site Simulator Warrant Act of 2021, available at : https://www.congress.gov/bill/117th-
congress/senate-bill/2122/text
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8 FCC FACT SHEET, Amendment of Part 11 of the Commission’s Rules Regarding the Emergency
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101 911 Security, Drone Jammers and Spoofers, available at : https://www.911security.com/knowledge-
hub/counter-drone-technology/jammers-and-spoofers
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DroneShield Limited ) 192 B 40473 F & A 850 > L Fopsd § 2 (7
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3

FCC >+ 2020 # 4 * { #7+ 334 72 (Jammer Enforcement) 13, =
B B FE S PN LTI A ¢ FHEC BRIBARTEG
WK H & TH T 5 B 4 i JRF+(Personal Communication Services,

PCS)~&* 3 -1 2 >z % i~ % 3 Global Positioning Systems, GPS ).

Rl L AR o @i}@;ﬁ'ﬁ:ﬁz LA
His > sl TR a s Lgizao
%%ﬁ%%ﬁ4ﬂ$&i%?l%%%ﬁﬁ4°E%§M”ﬁ%ﬁ
TSI BRI AP B E R A PR Y o X B AP
U FCCH H 2 R T L ARA 7 FAFET g8 5 S 5o

102 DroneShield Limited_C-UAS Factbook : https://www.droneshield.com/resources/cuas-factbook/
108 FCC, Jammer Enforcement, available at : https://www.fcc.gov/general/jammer-enforcement
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ok A HEAR > ZEFHEAFE D e enRet > 5 FCC 2
%k (Enforcement Bureau) 2> % % >+ 3% (Public Safety Interference,
P&XBM}%%mﬁi&ﬁo%%wwlﬁﬁéﬁé%ﬂiﬁii’
LT 202-418-1122 - FCC ch 24 | prg P o o
2. WA
PRARY MTE T R FF S R b F IR PR AL
EEPRZIMPAAREF A LR E > T RBAEF R R
P REALXF R BRI ook AMPE AR EFT I RAIKA
frid 57 PR TS ok 0 W Apif L AR THEE A K
ERADRAT DML R B A AR 2 TRE TGS
HP FCC i § Fakird w1

104 FCC, PSIX-ESIX portal, available at : https:/fccprod.servicenowservices.com/psix-esix
105 FCC, Consumer Complaint Center, available at : www.consumercomplaints.fcc.gov
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(1) 2@ (49U.S. Code)

o % 44801 & (49U.S.Code § 44801) *®: fir & % 8 k 5i- 37
REREEEE S RS IR il T B
PR AR B RIR  RR

@

e % 44810 & (49 U.S. Code § 44810)

B R — 3 R 2REy 4L ¥ (Federal Aviation Administration
THFAA) ¥ ERBRERPINE R X
wﬁ%ﬁwwmﬁﬁﬁﬁ%%‘éﬁ%uﬁ%%€
B~ RIRR R IR Ap B B kA pE s 3 %
WARTRGA B PIROEFE DT §

PAEAE T a0 LU ) AR RSB
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Bk pRF T A2 A JIBERA T o

106 49 U.S.C § 44801 Definitions :
https://uscode.house.gov/view.xhtml?path=%2Fprelim%40title49%2Fsubtitle7%2FpartA%2Fsubpart3%?2
Fchapter448&req=granuleid%3AUSC-prelim-title49-
chapter448&f=&fq=&num=0&hl=false&edition=prelim
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(2) #®Ex (47U.S. Code)

e % 301 % (47US.Code § 301) : & RiEiTe @ % & 7T 3 5
WA B 9 FCC 2 B-(H3F ¥ 2V g o

e % 302a (b) & (47U.S.Code § 302a (b) ) : # . 4 2 W%

fé\@r\%»ﬁ»\ﬁ»%g\;ﬁgﬁ—ggfbl%go
§ 333 & (47US.Code § 333) : # xR A B T 424
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e % 501 % (47US.Code § 501) : "3Fp ™ E
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%503 & (47 US. Code § 503) : 73 FCC $twc i & k=it
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(3)  #FEFf (10 U.S. Code)
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107 10 U.S.C § 130i Protection of certain facilities and assets from unmanned aircraft :
https://www.govinfo.gov/content/pkg/U.S. CodeODE-2021-title10/html/U.S. CodeODE-2021-title10-
subtitleA-partl-chap3-sec130i.htm
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(4) Bp % 2> (6U.S. Code)

2018 & W ¢ (FFPATELPE) 10 gk WA 230
( Department of Homeland Security, DHS ) 72 T4 % 4 4% € 4+ = %
S A AR s ded S R B AR BRI i
BAHEE A AT B RPRE SRR AL 6 BRI

Apd PERT R A R

i

B % >3 (DHS) eh#l & Bk & ( Science and Technology
Directorate, S&T ) = % E K # ¥% (United States Department of Defense,
DoD ) e f» Hgran 4 « (Defense Technical Information Center, DTIC)
BT 2.6 mE A% v et £ | A % s(Counter Unmanned Aerial
Systems, C-UAS ) engtjist > # ¢ = F 7 B2 % >3% (Department
of Homeland Security, DHS) ~ # & # % ( Science and Technology
Directorate, S&T ) ~ % B ztsny % & (Federal Aviation Administration,
FAA) o NTIA - e & 1% > 3723478 373 C-UAS Hie¥7 F st il

108 3, 2836, THE PREVENTING EMERGING THREATS ACT OF 2018 : COUNTERING
MALICIOUS DRONES : https://www.govinfo.gov/content/pkg/CHRG-115shrg34314/html/CHRG-
115shrg34314.htm

109 News Release : DHS S&T Awards $259M to Counter-Unmanned Aircraft System Threats :

https://www.dhs.gov/science-and-technology/news/2022/04/19/dhs-st-awards-259m-counter-unmanned-
aircraft-system-threats
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110 As Drone Popularity and Potential Risk Soars, so too does S&T Preparedness :

https://www.dhs.gov/science-and-technology/news/2021/07/16/feature-article-drone-popularity-and-

potential-risk-soars-st-prepares

111 6 U.S.C § 124n Protection of certain facilities and assets from unmanned aircraft :

https://www.govinfo.gov/content/pkg/U.S. CodeODE-2021-title6/html/U.S. CodeODE-2021-title6-

chapl-subchapll-partA-sec124n.htm
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112 ECC, 47 CFR § 2.807 Statutory exceptions, available at : https://www.ecfr.gov/current/title-
47/chapter-1/subchapter-A/part-2/subpart-1/section-2.807
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113 gSafe Prisons Communications Act of 2009 : https://www.govinfo.gov/content/pkag/BILLS-

111s251rfh/html/BILLS-1115251rfh.htm
114 Bureau of Prisons Tests Micro-Jamming Technology in Federal Prison to Prevent Contraband Cell

Phones : https://www.justice.gov/opa/pr/bureau-prisons-tests-micro-jamming-technology-federal-prison-
prevent-contraband-cell-phones
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=~ b2
%o B p (European Union) 28 b & * B+ 3B R > F] 5 WL T 3R
FEHARTEN AL FRE - AAFRImEELTIE R
I GEXRFOFITE 2 0 LA FER AR, g F T HB
ST F R 2 R Wi e R e gl
BEAIFIPHARE P REF IR PR L T Bfodad
BRI 2R & 245 2014/53/EU 2 k¢ R MR K H 4p 4
( Radio Equipment Directive, RED )12 2 g+ § 1 #5242 € ( European
Telecommunications Standards Institute, ETSI) #1737 T_erf& & (L 0% &) > 3%

B R RS K PRER Rt B I 112

i

PAEERAE I RAMAAEF L M RE SRR g A
M E R S R F AR TR E > WA ERPERT R
( Wireless Telegraphy Act) 4ri2 R & s % & ;= ( Loi sur les
Communications Electroniques et les Services de Communication

Audiovisuelle) % » * 3R K & Gz R hig * frdl & o
(-) #i*p
WEAERTRAE 4L F51M7x 2018 2% 2 F 3 E (Jammer) o o

MERTEKR DTSR FRER ”“ﬁ gl 15 TR AZEKRA
G A AT R R XAp s P TRA T ARTARF

15 BREEE /N » https://eur-lex.europa.eu/legal-content/EN/T XT/?uri=celex%3A320221.2380
116 Wireless Telegraphy Act 2006

https://www.legislation.gov.uk/ukpga/2006/36/contents

17 Guide to the Radio Equipment Directive 2014/53/EU
https://ec.europa.eu/docsroom/documents/33162
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PR AR TR BRI RART KA L TR RBE L S

ERHVPR LW o

e

RERGARS RERERRTRASR L BT RS L 72
U8, gL IR G BT R AR ER Y BE
PP 2 E 2T §h (ANCOM) + ¢ 4Bl & § M7 35 7 B4

i mszRig 2 B (Federal Office of Communications, OFCOM ) » B
Fidn 195 p 2018 Az > L PEWE W Re o R B i 2
FEE . PR DR B T EEE T # TR
A ik (TCA) » a4 ¥ s LR & ST 3 > ¥ it A 100,000

HmLpWag e a BRI LG E AR ERERLALE
%#aa%ﬂ@wlﬁ KEAERE TP LI SBRE PR
FR PR AR AAE RS ERATE RF LR

BRI A TRT ME KR AL TR i 5

4B AT ER 0 XTI SR ER PIER o 42012 & 20 4
HiE % 2011-1012 72 4 > 2 e F b ry FHERaEr B £ i - 4

LIt E R AR S EBRYT LEFR Y o % o

#ﬁ%aﬁﬂ2mjﬁzgJYQEWUWﬁﬁﬁﬁﬁiﬁéz S S TN

118 Ancom-Jammers

https://www.ancom.ro/en/jammers-_ 4646

119 Federal office of Communications OFCOM-Jammers
https://www.bakom.admin.ch/bakom/en/homepage/equipments-and-installations/particular-
equipment/jammers.html

120 | es brouilleurs : la législation en vigueur
https://www.anfr.fr/liste-actualites/actualite/les-brouilleurs-la-legislation-en-vigueur
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régulation des communications électroniques et des postes ) 4% 37 » #4{ &
¥ 11 % BNetzA'?2 (Bundesnetzagentur ) 3£ 3% - f.3 B » ¥ 12w Ofcom!?

( Office of Communications ) #%3F -
(=) @*EiE
1. g®RTKRAH4 (RED)
e F-FH2(1) (5) iF: ARTAHRFP R R -

e F-%F2(1) (7T)iF: "FH” EhpwHREfrEEEHS
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121 ARCEP, ARCEP complaint, available at : https:/jalerte.arcep.fr/

122 BNetzA, BNetzA complaint, available at :
https://www.bundesnetzagentur.de/DE/Vportal/vportal _node.html

123 Ofcom, Ofcom complaint, available at : https://www.ofcom.org.uk/complaints
124 FpITF ¢ 45 4 2002/21/EC - hitps://eur-lex.europa.eu/legal-
content/EN/TXT/?uri=CELEX%3A02002L.0021-20091219

% g™ E 45 4 2014/30/EU - _https:/eur-lex.europa.eu/legal-
content/en/ALL/?uri=CELEX%3A32014L.0030
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126 gpmE g ip # 676/2002/EC :
https://eur-lex.europa.eu/legal-content/EN/T XT/?uri=CELEX%3A02002D0676-20020424
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127 Wireless Telegraphy Act 2006
https://www.legislation.gov.uk/ukpga/2006/36/contents

128 Statutory guidance Electromagnetic Compatibility Regulations 2016 : Great Britain
https://www.gov.uk/government/publications/electromagnetic-compatibility-requlations-

107


https://www.legislation.gov.uk/ukpga/2006/36/contents
https://www.gov.uk/government/publications/electromagnetic-compatibility-regulations-2016/electromagnetic-compatibility-regulations-2016-great-britain

lﬁéﬁﬁié?’ﬁv"ﬁ‘_”%"iﬁ }J‘lzzi&ﬁ_@ums’ﬁ‘: 'J

E ) E\lrﬁ—‘gfﬁ—?uj » B GEFRT LT L Tk R e

Wy T F i 72 19% 1L33-3-1 i ¢

Fhier R AFAT HER R R K
2

it ARTEAE A eenL R > @ ¥ g2

B BRI E 22 % L 2132 i ehfR T o F o ot o 2
B

CRP AR RE 22 P m BRAEG At AiE | o

M § 3 57F % L39-1 0% 1 8 F L.33-3-1 1k ehf7 5 ¥

v i 0 & 2 40 30000 ®k Ak e

B2 % 27008 L2132 it FRINF L E § Bt E B 4
ﬁ?u@?mﬂ%ﬂ%Fam%ﬁ’aLJ@$ P A S F R
Pre MMM NLHARE CFF CRRE 2~ PR RIE &

AL ﬁﬁﬂf#ﬁﬁﬁﬁiﬁﬁﬁiﬁ L.6211-4 3& 3| % 38 ©

Wi
)
—=

2016/electromagnetic-compatibility-requlations-2016-great-britain

129 Code des postes et des communications électroniques
https://www.legifrance.gouv.fr/codes/article_Ic/LEGIARTI000047921069

130 Code de la sécurité intérieure
https://www.legifrance.gouv.fr/codes/section Ic/LEGITEXT000025503132/LEGISCTA000047920470/#

LEGISCTA000047920470
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181 Telekommunikationsgesetz

https://www.gesetze-im-internet.de/tkg_2021/

132 Thringer Justizvollzugsgesetzbuch  ( ThurdVollzGB )
https://justiz.thueringen.de/fileadmin/TMMJV/Service/publikationen/JVollzGB 2016 web.pdf
133 | 'innovation mise en avant lors de la journée nationale du 14 juillet
https://www.defense.gouv.fr/aid/actualites/linnovation-mise-lors-journee-nationale-du-14-juillet
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134 DroneShield Swiss Police Deploy DroneGun at 2017 World Economic Forum
https://www.droneshield.com/press-releases/droneshield-Itd-asxdro-swiss-police-deploy-dronegun-at-
2017-world-economic-forum

135 DroneShield Chosen by the Eurpean Union Police
https://www.droneshield.com/press-releases/2020/5/21/droneshield-chosen-by-the-european-union-police
136 gmpz4l N0.88 A\ HGAiTkRES » https://www.tele.soumu.go.jp/j/ref/material/test/index.htm
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5z & PLMNALL & ISALL 3% E 2 &% » MIMO 15 7]
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- Pk

A & PLMN ALL £ IS ALL ji,{’rffﬁ,qr v H 2R ikgp s b 5 3GPP
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transmission and reception » # ¢ 38.521-1 #p & # ] = FR1- @ 38.521-2
#p 5 g/l 5 FR2) 2 3GPP 38.141 (NR ; Base Station ( BS ) conformance
testing » H ¢ 38.141-1 3 @ # ;% (Conducted ) i3 » @ 38.141-2 7 &
5 475¢ (Radiated) pl3&) ;b bR ? > AR F AL &
PEEIRRYREAAMZIGRIE P > dolg FAE TR - F S 4p AR
#5 3¢ 8 Rk F v (Adjacent Channel Leakage Ratio, ACLR) ~ % S44F 3%
AR R E R RS SR PR AR ARRIIE D > F P R P F A
BE RURARESAPERFFPRAZTEFEL T &a BHN
R#E ¥ foze @ * o @ 3GPP 38.521 £ 3GPP 38.141 ¢ 82 7 3 MIMO #

BIIE R o 2 d AR RIIE B Ok B pliR (Performance Test) @ 2 & &
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ALL 2 IS ALL ;}iﬁt#ﬁdgsairaﬁ fE MIMO #RI7E P » @ AR {4 & TAF
ISO 17025 F 2 # B % % % % 7+ PLMNALL & ISALL B3#3r % > 7+
# 7 ¥ MIMO & |78 p o

=3 FCC &% 3 # MIMO #p|78 p . p\? *F 3T H 4 FCCID
TR E29 ok i 2 GplER4FE 2 > 2202 Apple Inc.#tE d ehB #7 iPhone
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5 FRB AT RAFELZE EF 7 MIMO tRRIE P
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I = P A E R
B = o P 2 MIMO
FCCPart 22 | ,; w . o oo 4 o) . :
Subpart H 3N EmT ¥+ (Cellular Radio Telephone Service ) %
FCC Part 24 . e L .
#g R i
Subpart E TAE B 4 i 5 ¥£5% (Broadband Personal Communications Services ) ZE
FCCPart27 | # # & s 5 ¥ 7%+ (Miscellaneous Wireless Communications Services ) Z
806 ~ 824 ~ 851 ~ 869 ~ 896 ~ 901 4~ 935 ~ 940 MHz #g L 2 #f F 3F ¥
FCC Part 90 | f= ¢ * - 32 if i ( Regulations Governing Licensing and Use of 5
Subpart S Frequencies in the 806 ~ 824, 851 ~ 869, 896 ~ 901, and 935 ~ 940 MHz
Bands)
FCC part 90 | 763 = 775 793 - 805 41 2. #3357 ot * 4 7% & (Regulations
Subpart R Governing Licensing and Use of Frequencies in the 763 ~ 775 and 793 ~ Z
P 805 MHz Bands )

FCCPart96 | » % %4 & 5T #¥£7% (Citizens Broadband Radio Service ) %
i %% p FCCID : BCG-E8154ANR & LTE ipl:f#R £ -
%+ %Xk FCCID

143 FCC ID BCG-E8154A https://fccid.io/BCG-E8154A
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wE LR € (European Commission > T fLEE & € ) #)
LRMEFH2 AT F - TRFRES R FHERT A
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i H4p 2. ADR #4404 J122 3% (Commission Recommendation
98/257/EC) » i & 3n 2 ADR ## %Tﬁfi&ﬁ = b= 1 (independence ) -
# P4 (transparency ) ~ ¥t (adversarial ) ~ 3 »x % (effectiveness ) -
& 244 (legality) ~ p o & (liberty) f= % % (representation) % = 38
Bk R 0o 12 2 4 keh ‘ﬂ kRl 0 2013 & B2 T B
HEHF g £ L GREFRE ERRBPEEL o0
B~ Goad 2 oyl i ADR EGZHSHE o R F a5 e 2
R0 R PR R 8 R 30 o BT OSSR

ERSE LSRR E YOS A s Lk

150 European Communities (1998) . Commission Recommendation of 30 March 1998 on the
principles applicable to the bodies responsible for out-of-court settlement of consumer disputes.
Official Journal of the European Communities. P 1-4.

151 Official Journal of the European Union (2013) . Directive 2013/11/Eu Of The European Parliament
And Of The Council of 21 May 2013 on alternative dispute resolution for consumer disputes and
amending Regulation. P1.
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4. ADR iuZ st 2 & 21 (1) 2 3 7 & BHFEATT &
SEEEARE ADR 2R 2 F; (2) E4 342 £ K
H{'q o - FFma A A dq (durablemedium) 5 (3) § %
CER R 3 (DB FEATIRI S S UEFR
(5)¢ A BIP 2 8556 S ot if § 4 8 &5 f2-4841(Online
Dispute Resolution ,ODR ) i 6 ed® 5 (6) % ¥ A 22 B A T %
HRER b@gga%5¢»m

5. ADR 425 ¥ = § = A FH#: ¢ R FIRFAE L § ADR 25 2 ¥
EHEZARFERE TR SENT (1) BEH ADR &2
e F e vk 28 mFE B35 ()7 L EZHDF
(3) #xiEmAigr s (4) HPELLI2Ze% 8 (5)

152 Directive 2013/11/Eu 45 4 % 4 5% 1 38 a~b #t - Official Journal of the European Union
(2013) . Directive 2013/11/Eu Of The European Parliament And Of The Council of 21 May 2013 on
alternative dispute resolution for consumer disputes and amending Regulation. P8.
153 Directive 2013/11/Eu 45 4 % 4 % 1 78 % h #t - Official Journal of the European Union
(2013) . Directive 2013/11/Eu Of The European Parliament And Of The Council of 21 May 2013 on
alternative dispute resolution for consumer disputes and amending Regulation. P9.
154 Directive 2013/11/Eu 45 4 % 5 i % 2 38 - Official Journal of the European Union (2013) .
Directive 2013/11/Eu Of The European Parliament And Of The Council of 21 May 2013 on alternative
dispute resolution for consumer disputes and amending Regulation. P9.
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155 Directive 2013/11/Eu in4 % 6 i % 1 5 - Official Journal of the European Union (2013) .
Directive 2013/11/Eu Of The European Parliament And Of The Council of 21 May 2013 on alternative
dispute resolution for consumer disputes and amending Regulation. P10.
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170 2 4% 5-(2022 )-Starlink 2.0 & 7 2 ¥ %p | mE T-Mobile i + 4 > % & > & -Mediagene-
https://www.inside.com.tw/article/28732-starlink-t-mobile-no-more-dead-zone

1 FCC Seeks Comment on T-Mobile/SpaceX SCS Petition ( 2023 ) .Telecommunications Law
Professionals, PLLC. https://www.tlp.law/2023/04/19/fcc-seeks-comment-on-t-mobile-spacex-scs-

petition/
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172 Linda Hardesty (2023 ) . Dish, AT&T object to SpaceX and T-Mobile’s spectrum request.
FierceWireless. https://www.fiercewireless.com/wireless/dish-att-object-spacex-and-t-mobiles-

spectrum-request
173 Federal Communications Commission (2023 ) . Reply Of AT&T Services, INC., June 06, 2023, P2.

174 Federal Communications Commission (2023 ) . Reply Of AT&T Services, INC., June 06, 2023, P2.
175 Federal Communications Commission (2023 ) . Reply Of Dish Network Corporation, June 5, 2023,
P2.
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176 Omnispace opposition to SpaceX STA filed 2 Nov 2023, P1.

177 Federal Communications Commission (2023 ) . Reply Comments Of Terrestar Solutions INC. May
31, 2023, P2-3.

178 Federal Communications Commission (2023 ) . SpaceX Response to Techincal Questions re SCS
Application, November 15, 2023, P6. Exhibit A.

179 Federal Communications Commission (2023 ) . SpaceX Response to Techincal Questions re SCS
Application, November 15, 2023, P2-3.

180 Federal Communications Commission (2023 ) . SpaceX Response to Techincal Questions re SCS
Application, November 15, 2023, P6. Exhibit B.

181 Federal Communications Commission (2023 ) . SpaceX Response to Techincal Questions re SCS
Application, November 15, 2023, P2-3.
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182 paul Lipscombe (2023) . T-Mobile hits back at AT&T and co. over satellite-to-cell filing concerns.
https://www.datacenterdynamics.com/en/news/t-mobile-hits-back-at-att-and-co-over-satellite-to-cell-
filing-concerns/

183 Federal Communications Commission (2023 ) . Consolidated Opposition To Petitions And
Response To Comments Of Space Exploration Holdings, LLC, May 31, 2023, P7.

184 Federal Communications Commission (2023 ) . Space Bureau And Wireless Telecommunications
Bureau Seek Comment On Filings Of Spacex And T-Mobile Requesting To Establish Supplemental
Coverage From Space; Space Exploration Holdings, Lic Application Accepted For Filing, Public Notice,
June 2, 2023, P1.

185 Federal Communications Commission (2023 ) . Single Network Future Supplemental Coverage From
Space, Space Innovation. Federal Register, Vol. 88, No. 70, April 12, 2023, P 21949-21950.
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Amplitude Shift Keying
Alliance for Telecommunications Industry
Standard
Advanced Wireless Service
Bands & Carriers Aggregation
Bit Error Rate
Bureau of Prisons
Baseline Privacy Interface
Broadband Wireless Access
California Electronic Communications Privacy
Act
Code Division Multiple Access
European Committee for Standardization
(i# = : Comité Européen de Normalisation )
European Committee for Electrotechnical
Standardization
(7%= : Comité Européen de Normalization
E lectrotechnique )
Conference of Postal and Telecommunications
Administrations
Code of Federal Regulations

Cellular loT
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CRC
C-UAS
DFRS
DFS
DHS
DoC
DoD
DoS
DSnF
DTIC
DUT
ECC

ECDH

e-CFR
ECO
EIRP
eMBB
EMC
EMI
ENISA
EPC
ERP
ESAA
ESIM
ESV

ETSI

EVM
FAA
FBS
FCC
FDD
FRS
FSK
FSS

Cyclic redundancy check
Counter Unmanned Aerial Systems
Digital Fixed Radio Systems
Dynamic Frequency Selection
Department of Homeland Security
Declaration of Compliance
United States Department of Defense
denial-of-service
Digital Signing Network Function
Defense Technical Information Center,
device-under-test

Electronic Communications Committee
Elliptic Curve Diffie - Hellman key exchange

Electronic Code of Federal Regulations
European Communications Office
Equivalent Isotropically Radiated Power
enhanced mobile broadband
Electromagnetic Compatibility

Electromagnetic Interference

The European Union Agency for Cybersecurity

evolved packet core
effective radiated power
Earth Station Aboard Aircraft
Earth Station in Motion
Earth Stations on Vessels
European Telecommunications Standards
Institute
Error Vector Magnitude
Federal Aviation Administration
False Base Station
Federal Communications Commission
Frequency Division Duplexing
Fixed Radio Systems
Frequency Shift Keying
Fixed-Satellite Service
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FWA
GIA

Fixed Wireless Access

Geographically Independent Area PIHE FE
gNB Next Generation Node B 5G A £
GNSS Global Navigation Satellite System DI EE Fa
GPS Global Positioning Systems o S I
GSM Global System for Mobile communications DIRAB B L S
GSO Geostationary-orbit e # druiE
HO handover AL
IAB Integrated Access and Backhaul LA EPREy B
IDC International Data Corporation % By 7
IEC International Electrotechnical Commission REL1LR ¢
TV International Mobile Subscriber Identification s e = e
Number
IMT International Mobile Telecommunication system R iTd T 5 ks
loT Internet of Things J B e
IP Internet Protocol e Ve R T
IRAC Interdepartment Radio Advisory Committee AERTHFHLA €
ISM Industrial Scientific and Medical 1% ﬁi%‘;‘fr;ﬁ g
ISP Internet Service Provider B PRI TR
ITU International Telecommunication Union R =R SR
RZT P R RTE R
ITU-R ITU Radiocommunication .
KDB Knowledge Database T EOR R
LTE Long Term Evolution LY FE
MIB Master Information Block 1EFRTE
MIC Ministry of Internal Affairs and Communications, BT
MITM Man-in-the-middle attack ¢ T
mmWave millimeter wave E 8
MPE Maximum Permissible Exposure N 7 AN
MPR Maximum Power Reduction Bk R
MSS Mobile Satellite Service 78 Fh PRI
MT Mobile Termination (i
MU-MIMO Multi-user multiple input multiple output I A
MNO Mobile Network Operator (o A
NAS Network Attached Storage Rt FIRE
NCF

Network Control Facility
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NFC
NGSO
NPRM
NRTL

NSF

NTIA

NTN
NCMC
NGMN

OBW

OET

OFDMA
OOBE

ODR

PCS

PPC

PSD

PWS

RAN

RBS

RED

RFI

RFID

RIT
RLAN

RRC

RTA

S&T

SAR

SCS

SDR

Sl
SIB
SON
SRIT

Near-Field Communication
Non-geostationary orbit
Notice of Proposed Rulemaking
nationally recognized testing laboratory
National Science Foundation
National Telecommunications and Information
Administration
Non-terrestrial Network
Network Control and Monitoring Center
Next Generation Mobile Networks Alliance
occupied bandwidth
Office of Engineering and Technology
Orthogonal frequency division multiple access
out-of-band emission
Online Dispute Resolution
Personal Communication
Personal Information Protection Commission
peak power spectral density
Public Warning System
Radio Access Network
Rogue Base Station
Radio Equipment Directive
radio frequency interfacer
Radio Frequency ldentification
Radio Interface Technology
Radio Local Area Network
Radio Resource Control
Recognised Testing Authority
Science and Technology Directorate
Specific Absorption Rate
Supplement Coverage from Space
Software-defined Radio
System Information
System Information Block
Self-Organizing Networks

Set of radio interface technologies
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TBD
TC
TCB
TDD
TDMA
TDRSS
TPC
TR
TSG
TT
TTA
TTC
TWT
UMFUS
UMTS
U-NII
URLLC
USIM
VMES
WAS
WCS
WISPs
WLAN

To Be Determined
Technical Committee
Telecommunications Certification Body
Time Division Duplex
Time division multiple access
Tracking and Data-relay Satellite System
Transmit Power Control
Technical Reports
Technology Standards Group
Test Tolerance
Telecommunication Technical Assembly
Telecommunication Technology Committee
Target wake time
Upper Microwave Flexible Use Service
Universal Mobile Telecommunications System
Unlicensed National Information Infrastructure
Ultra-reliable low-latency communication
Universal Subscriber Identity Module
Vehicle-Mounted Earth Station
Wireless Access Systems
Wireless Communications Service
Wireless Internet Service Providers

Wireless Local Area Networks
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“ték= ~ § 25.228 Operating and coordination requirements for earth

stations in motion (ESIMs)

(a) GSO FSS ESIMtransmissions must comport with the applicable EIRP density
limits in § 25.218, unless coordinated pursuant to the requirements in § 25.220.

(b) Each FSS ESIMmust be self-monitoring and, should a condition occur that would
cause the ESIMs to exceed its authorized off-axis EIRP density limits in the case of GSO
FSS ESIMs or any emission limits included in the licensing conditions in the case of
NGSO FSS ESIMs, the ESIMmust automatically cease transmissions within 100
milliseconds, and not resume transmissions until the condition that caused the ESIMto
exceed those limits is corrected.

(c) Each FSS ESIMmust be monitored and controlled by a network control and
monitoring center (NCMC) or equivalent facility. Each ESIMmust comply with a
“disable transmission” command from the NCMC within 100 milliseconds of receiving
the command. In addition, the NCMC must monitor the operation of each ESIMin its
network, and transmit a “disable transmission” command to any ESIMthat operates in
such a way as to exceed the authorized off-axis EIRP density limit for GSO FSS ESIMs
or any emission limits included in the licensing conditions in the case of NGSO FSS
ESIMs. The NCMC must not allow the ESIM (s) under its control to resume
transmissions until the condition that caused the ESIM (s) to exceed the authorized
EIRP density limits is corrected.

(d) ESIMlicensees must ensure installation of ESIMterminals on vehicles by qualified
installers who have an understanding of the antenna's radiation environment and the
measures best suited to maximize protection of the general public and persons operating
the vehicle and equipment. An ESIMterminal exhibiting radiation exposure levels
exceeding 1.0 mW/cm? in accessible areas, such as at the exterior surface of the radome,
must have a label attached to the surface of the terminal warning about the radiation
hazard and must include thereon a diagram showing the regions around the terminal
where the radiation levels could exceed the maximum radiation exposure limit specified
in47 CFR 1.1310 Table 1.

(e) The following requirements govern all ESV operations :
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(1) ESV operators must control all ESVs by a NCMC or equivalent facility located in
the United States, except that an ESV on U.S.-registered vessels may operate under
control of a NCMC location outside the United States provided the ESV operator
maintains a point of contact within the United States that will have the capability and
authority to cause an ESV on a U.S.-registered vessel to cease transmitting if necessary.

(2) There must be a point of contact in the United States, with phone number and
address, available 24 hours a day, seven days a week, with authority and ability to cease
all emissions from the ESVs, either directly or through the facilities of a U.S. NCMC or
a NCMC located in another country with which the United States has a bilateral
agreement that enables such cessation of emissions.

(3) ESV NCMC operators communicating with ESVs on vessels of foreign registry
must maintain detailed information on each such vessel's country of registry and a point
of contact for the relevant administration responsible for licensing those ESVs.

(f) For all VMES operations, there must be a point of contact in the United States,
with phone number and address, available 24 hours a day, seven days a week, with
authority and ability to cease all emissions from the VMESs.

(g) The following requirements govern all ESAA operations :

(1) There must be a point of contact in the United States, with phone number and
address, available 24 hours a day, seven days a week, with authority and ability to cease
all emissions from the ESAAs.

(2) All ESAA terminals operated in U.S. airspace, whether on U.S.-registered civil
aircraft or non-U.S.-registered civil aircraft, must be licensed by the Commission. All
ESAA terminals on U.S.-registered civil aircraft operating outside of U.S. airspace must
be licensed by the Commission, except as provided by section 303 (t) of the
Communications Act.

(3) Prior to operations within a foreign nation's airspace, the ESAA operator must
ascertain whether the relevant administration has operations that could be affected by
ESAA terminals, and must determine whether that administration has adopted specific
requirements concerning ESAA operations. When the aircraft enters foreign airspace, the
ESAA terminal must operate under the Commission's rules, or those of the foreign
administration, whichever is more constraining. To the extent that all relevant
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administrations have identified geographic arEASfrom which ESAA operations would
not affect their radio operations, ESAA operators may operate within those identified
arEASwithout further action. To the extent that the foreign administration has not adopted
requirements regarding ESAA operations, ESAA operators must coordinate their
operations with any potentially affected operations.

(h) The following requirements govern all operations in the 3700-4200 MHz  ( space-
to-Earth) and 5925-6425 MHz ( Earth-to-space ) frequency bands of ESVs receiving
from or transmitting to GSO satellites in the Fixed-Satellite Service :

(1) ESVs must not operate in the 5925-6425 MHz ( Earth-to-space ) and 3700—
4200 MHz (space-to-Earth ) frequency bands on vessels smaller than 300 gross tons.

(2) ESV operators transmitting in the 5925-6425 MHz ( Earth-to-space ) frequency
band to GSO satellites in the Fixed-Satellite Service (FSS) must not seek to coordinate,
in any geographic location, more than 36 megahertz of uplink bandwidth on each of no
more than two GSO FSS satellites.

(3) ESVs, operating while docked, for which coordination with terrestrial stations in
the 3700-4200 MHz band is completed in accordance with § 25.251, will receive
protection from such terrestrial stations in accordance with the coordination agreements,
for 180 days, renewable for 180 days.

(4) ESVs in motion must not claim protection from harmful interference from any
authorized terrestrial stations to which frequencies are already assigned, or any authorized

terrestrial station to which frequencies may be assigned in the future in the 3700-4200
MHz (space-to-Earth) frequency band.

(5) ESVs operating within 200 km from the baseline of the United States, or within
200 km from a U.S.-licensed fixed service offshore installation, must complete
coordination with potentially affected U.S.-licensed fixed service operators prior to
operation. The coordination method and the interference criteria objective will be
determined by the frequency coordinator. The details of the coordination must be
maintained and available at the frequency coordinator, and must be filed with the
Commission  electronically via the International Bureau Filing System
( http://licensing.fcc.gov/myibfs/ ) to be placed on public notice. The coordination

notifications must be filed in the form of a statement referencing the relevant call signs
and file numbers. Operation of each individual ESV may commence immediately after
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the public notice that identifies the notification sent to the Commission is released.
Continuance of operation of that ESV for the duration of the coordination term must be
dependent upon successful completion of the normal public notice process. If, prior to the
end of the 30-day comment period of the public notice, any objections are received from
U.S.-licensed Fixed Service operators that have been excluded from coordination, the
ESV licensee must immediately cease operation of that particular station on frequencies
used by the affected U.S.-licensed Fixed Service station until the coordination dispute is
resolved and the ESV licensee informs the Commission of the resolution. As used in this
section, “baseline” means the line from which maritime zones are measured. The baseline
is a combination of the low-water line and closing lines across the mouths of inland water
bodies and is defined by a series of baseline points that include islands and “low-water

elevations,” as determined by the U.S. Department of State's Baseline Committee.

(6) AnESV must automatically cease transmission if the ESV operates in violation of
the terms of its coordination agreement, including, but not limited to, conditions related
to speed of the vessel or if the ESV travels outside the coordinated area, if within 200 km
from the baseline of the United States, or within 200 km from a U.S.-licensed fixed
service offshore installation. Transmissions may be controlled by the ESV network
control and monitoring center. The frequency coordinator may decide whether ESV
operators should automatically cease transmissions if the vessel falls below a prescribed
speed within a prescribed geographic area.

(7) ESV transmissions in the 5925-6425 MHz ( Earth-to-space ) band shall not
exceed an EIRP spectral density towards the radio-horizon of 17 dBW/MHz, and shall
not exceed an EIRP towards the radio-horizon of 20.8 dBW. The ESV network shall shut-
off the ESV transmitter if either the EIRP spectral density towards the radio-horizon or
the EIRP towards the radio-horizon is exceeded.

(i) For ESAA transmissions in the 14.0-14.5 GHz band from international airspace
within line-of-sight of the territory of a foreign administration where fixed service
networks have primary allocation in this band, the maximum power flux density (pfd)
produced at the surface of the Earth by emissions from a single aircraft carrying an ESAA
terminal must not exceed the following values unless the foreign Administration has
imposed other conditions for protecting its fixed service stations :

-132+0.5- 0 dB ( W/ ( m? - | For 0 < 40°
MHz) )

247



-112 dB ( W/ ( m? - | For 40°< 6 < 90°
MHz) )

Where : 0 is the angle of arrival of the radio-frequency wave ( degrees above the
horizontal ) and the aforementioned limits relate to the pfd under free-space propagation
conditions.

(j) The following requirements govern all ESIMs transmitting to GSO or NGSO
satellites in the Fixed-Satellite Service in the 14.0-14.5 GHz band.

(1) Operations of ESIMs in the 14.0-14.2 GHz ( Earth-to-space ) frequency band
within 125 km (for ESVs and VMESs ) or within radio line of sight (for ESAAs)
of the NASA TDRSS facilities on Guam (latitude 13°36'55" N, longitude 144°5122"
E) , White Sands, New Mexico (latitude 32°20'59” N, longitude 106°36'31” W and
latitude 32°32'40"” N, longitude 106°36'48” W ) , or Blossom Point, Maryland ( latitude
38°25'44" N, longitude 77°05'02” W) are subject to coordination with the National
Aeronautics and Space Administration ( NASA ) through the National
Telecommunications and Information Administration (NTIA) Interdepartment Radio
Advisory Committee (IRAC) . Licensees must notify the Space Bureau once they have
completed coordination. Upon receipt of such notification from a licensee, the Space
Bureau will issue a public notice stating that the licensee may commence operations
within the coordination zone in 30 days if no party has opposed the operations. When
NTIA seeks to provide similar protection to future TDRSS sites that have been
coordinated through the IRAC Frequency Assignment Subcommittee process, NTIA will
notify the Commission's Space Bureau that the site is nearing operational status. Upon
public notice from the Space Bureau, all Ku-band ESIMIlicensees must cease operations
in the 14.0-14.2 GHz band within 125 km (for ESVs and VMESs ) or within radio
line of sight ( for ESAAs ) of the new TDRSS site until the licensees complete
coordination with NTIA/IRAC for the new TDRSS facility. Licensees must notify the
Space Bureau once they have completed coordination for the new TDRSS site. Upon
receipt of such notification from a licensee, the Space Bureau will issue a public notice
stating that the licensee may commence operations within the coordination zone in 30
days if no party has opposed the operations. The ESIMlicensee then will be permitted to
commence operations in the 14.0-14.2 GHz band within 125 km ( for ESVsand VMESs )
or within radio line of sight ( for ESAAs ) of the new TDRSS site, subject to any
operational constraints developed in the coordination process.
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(2) Within 125 km (for ESVs and VMESs ) or within radio line of sight (for
ESAAs) of the NASA TDRSS facilities identified in paragraph (j) (1) of this section,
ESIMtransmissions in the 14.0-14.2 GHz ( Earth-to-space ) band shall not exceed an

EIRP spectral density towards the horizon of 12.5 dBW/MHz, and shall not exceed an
EIRP towards the horizon of 16.3 dBW.

(3) Operations of ESIMs in the 14.47-14.5 GHz ( Earth-to-space ) frequency band
in the vicinity (for ESVs and VMESs ) or within radio line of sight (for ESAAs)
of radio astronomy service (RAS) observatories observing in the 14.47-14.5 GHz band
are subject to coordination with the National Science Foundation ( NSF ). The appropriate
NSF contact point to initiate coordination is Electromagnetic Spectrum Management Unit,
NSF, Division of Astronomical Sciences, 2415 Eisenhower Avenue, Arlington VA 22314;
Email : esm@nsf.gov. Licensees must notify the Space Bureau once they have completed
coordination. Upon receipt of the coordination agreement from a licensee, the Space
Bureau will issue a public notice stating that the licensee may commence operations
within the coordination zone in 30 days if no party has opposed the operations. Table 1
provides a list of each applicable RAS site, its location, and the applicable coordination
zone.

Table 1 to § 25.228 (j) (3) —Applicable Radio Astronomy Service (RAS)
Facilities and Associated Coordination Distances

Observatory Latitude (north) | Longitude (west) | Radius (km) of
coordination zone

Arecibo, 18°20'37" 66°45'11" Island of Puerto

Observatory, Rico.

Arecibo, PR

Green Bank, WV 38°25'59" 79°5023" 160.

Very Large Array, | 34°04'44" 107°37'06" 160.

near Socorro, NM

Pisgah 35°11'59" 82°52'19" 160.

Astronomical
Research Institute,
Rosman, NC
U of Michigan | 42°23'56" 83°56'11" 160.
Radio Astronomy
Observatory,
Stinchfield Woods,
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Ml

Very Long Baseline

Array ( VLBA)

stations :

Owens Valley, CA | 37°13'54" 118°16'37" 160 *.
Mauna Kea, HI 19°48'05" 155°2720" 50.
Brewster, WA 48°07'52" 119°41'00" 50.
Kitt Peak, AZ 31°5723" 111°36'45" 50.
Pie Town, NM 34°18'04" 108°07'09" 50.
Los Alamos, NM 35°46'30" 106°14'44" 50.
Fort Davis, TX 30°38'06" 103°56'41" 50.
North Liberty, 1A 41°46'17" 91°34727" 50.
Hancock, NH 42°56'01" 71°59'12" 50.
St. Croix, VI 17°4524" 64°35'01" 50.

* Owens Valley, CA operates both a VLBA station and single-dish telescopes.

(4) When NTIA seeks to provide similar protection to future RAS sites that have been
coordinated through the IRAC Frequency Assignment Subcommittee process, NTIA will
notify the Commission's Space Bureau that the site is nearing operational status. Upon
public notice from the Space Bureau, all Ku-band ESIMs licensees must cease operations
in the 14.47-14.5 GHz band within the relevant geographic zone (160 kms for single-
dish radio observatories and Very Large Array antenna systems and 50 kms for Very
Long Baseline Array antenna systems for ESVs and VMESs, radio line of sight for
ESAAs) of the new RAS site until the licensees complete coordination for the new RAS
facility. Licensees must notify the Space Bureau once they have completed coordination
for the new RAS site and must submit the coordination agreement to the Commission.
Upon receipt of such notification from a licensee, the Space Bureau will issue a public
notice stating that the licensee may commence operations within the coordination zone in
30 days if no party opposed the operations. The ESIMs licensee then will be permitted to
commence operations in the 14.47-14.5 GHz band within the relevant coordination
distance around the new RAS site, subject to any operational constraints developed in the
coordination process.

(5) ESIMs licensees must use Global Positioning Satellite-related or other similar
position location technology to ensure compliance with the provisions of subparagraphs
1-3 of this paragraph.
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“ték= ~ § FCC 23-22 APPENDIX A—PROPOSED RULES

The Federal Communications Commission proposes to amend 47 CFR parts 2 and 25 as
follows :

PART 2 - FREQUENCY ALLOCATIONS AND RADIO TREATY MATTERS;
GENERAL RULES AND REGULATIONS

1. The authority citation for part 2 continues to read as follows :

AUTHORITY : 47 U.S.C. 154, 3023, 303, and 336, unless otherwise noted.
2. Amend § 2.106 as follows :

a. Revise pages 30, 36, 37, and 38.

b. In the list of Non-Federal Government (NG ) Footnotes, add footnote NG33A.
The revisions and additions read as follows :

8 2.106 Table of Frequency Allocations.

* kX *k *x

251



5.149 5.291A 5.294 5.296
5.300 5.304 5.306 5.311A

5.312

694-790

MOBILE except aeronautical

mobile 5.312A 5.317A

BROADCASTING

5.300 5.311A 5.312

614-698
BROADCASTING

Fixed

Mobile

5.293 5.308 5.308A 5.309 5.311A

698-806
MOBILE 5.317ABROADCASTING

Fixed

614-890

252

614-698
FIXED

MOBILE

NG5 NG14 NG33 NG33A NG115

RF Devices (15)
Satellite Communications (25)
Wireless Communications (27)

LPTV, TV Translator/Booster ( 74G

NG149 Low Power Auxiliary (74H)
698-758
FIXED

Satellite Communications (25)
MOBILE

BROADCASTING

NG33A NG159

Wireless Communications  (27)
LPTV and TV Translator

(746)

758-775
FIXED

MOBILE
NG34 NG159

Public Safety Land Mobile (90R)

775-788
FIXED

MOBILE
BROADCASTING

NG33A NG159

Satellite Communications (25)
Wireless Communications  (27)
LPTV and TV Translator

(74G)

788-805




790-862
FIXED

MOBILE except aeronautical

mobile 5.316B 5.317A
BROADCASTING

5.312 5.319

5.293 5.309 5.311A

862-890
FIXED

MOBILE except aeronautical

mobile 5.317A
BROADCASTING 5.322

5.319 5.323

806-890
FIXED

MOBILE 5.317ABROADCASTING

5.317 5.318

5.149 5.305 5.306 5.307
5.311A 5.320

FIXED Public Safety Land Mobile (90R)
MOBILE

NG34 NG159

805-806

FIXED Satellite Communications (25)
MOBILE Wireless Communications (27)

BROADCASTING

NG33A NG159

LPTV and TV Translator

(746)

806-809
LAND MOBILE
Public Safety Land Mobile (90S)
809-849
FIXED
LAND MOBILE Public Mobile (22)
Satellite Communications (25)
Private Land Mobile (90)
NG33A
849-851

AERONAUTICAL MOBILE

Public Mobile (22)

851-854
LAND MOBILE
Public Safety Land Mobile (90S)
854-894
FIXED
LAND MOBILE Public Mobile (22)

US116 US268 NG33A

Satellite Communications (25)

Private Land Mobile (90)
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1700-1710
FIXED

METEOROLOGICAL-SATELLITE  ('space-to-Earth)

MOBILE except aeronautical mobile

1700-1710

FIXED

METEOROLOGICAL-SATELLITE
('space-to-Earth )

MOBILE except aeronautical mobile

5.289 5.341 5.384

5.289 5.341
5.341 5.341 US88

1710-1930 1710-1761 1710-1780

FIXED FIXED ) o

MOBILE 5.384A 5.388A 5.388B Satellite Communications  (25)
5.341 US91 US378 US385 MOBILE Wireless Communications

5.149 5.341 5.385 5.386 5.387 5.388

1761-1780
SPACE OPERATION
(Earth-to-space) G42

uso1

5.341 US91 US378 US385

(21

1780-1850
FIXED

MOBILE

SPACE OPERATION
(Earth-to-space ) G42

1780-1850

1930-1970
FIXED

MOBILE 5.388A 5.388B

5.388

1930-1970

FIXED

MOBILE 5.388A 5.388B
Mobile-satellite  ( Earth-to-space )

5.388

1930-1970
FIXED

MOBILE 5.388A 5.388B

5.388

1970-1980
FIXED
MOBILE 5.388A 5.388B

5.388

1980-2010
FIXED

MOBILE

255

1850-2025

1850-2000
FIXED

MOBILE

RF Devices (15)

Personal

Communications  (24)
Satellite Communications (25)
Wireless Communications

(21)

Fixed Microwave (101)




MOBILE-SATELLITE (Earth-to-space) 5.351A

5.388 5.389A 5.389B 5.389F

2010-2025 2010-2025
FIXED
MOBILE 5.388A 5.388B FIXED

2010-2025
FIXED
MOBILE 5.388A 5.388B

NG33A

2000-2020

FIXED Satellite Communications (25)
MOBILE Wireless Communications

MOBILE-SATELLITE

(27)

MOBILE ( Earth-to-space )
MOBILE-SATELLITE 2020-2025
( Earth-to-space ) FIXED
5.388 5.388 5.389C 5.389E 5.388 MOBILE
2025-2110 2025-2110 2025-2110
SPACE OPERATION (Earth-to-space)  ( space-to-space ) SPACE OPERATION FIXED NG118
EARTH EXPLORATION-SATELLITE (Earth-to-space)  ('space-to-space ) (Earth-to-space)  (space-to-space ) o N TV Auxiliary Broadcasting
MOBILE 5.391

FIXED

MOBILE 5.391
SPACE RESEARCH  (Earth-to-space) (' space-to-space )

5.392

EARTH EXPLORATION-SATELLITE

(Earth-to-space) ~ (space-to-
space )
SPACE RESEARCH

(Earth-to-space) ~ (space-to-space )
FIXED

MOBILE 5.391

5.392 US90 US92 US222 US346
UsS347

5.392 US90 US92 US222
US346 US347

(74F)

Cable TV Relay (78)
Local TV Transmission (101J)
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Table of Frequency Allocations

2110-24835MHz  (UHF)

Page 37

International Table United States Table FCC Rule Part (s)
Region 1 Table | Region 2 Table | Region 3 Table Federal Table Non-Federal Table
2110-2120 2110-2120 2110-2120
FIXED
MOBILE 5.388A 5.388B FIXED Public Mabile
SPACE RESEARCH  (deep space)  ( Earth-to-space ) MOBILE
5.388 (22) Satellite
Communications
US252 US252
2120-2170 2120-2160 2120-2170 2120-2200 2120-2180 Wireless Communications
FIXED FIXED FIXED FIXED
MOBILE 5.388A 5.3838 Mol (e ) | MOBILE 53884 5.3888 (21)
P MOBILE Fixed Microwave (101)
5.388
2160-2170
FIXED
MOBILE
MOBILE-SATELLITE  ( space-to-
5.388 5.388
Earth)
5.388 5.389C 5.389E
2170-2200 NG41
FIXED 2180-2200 satllite ¢ -
oBLE EIXED atellite Communications
MOBILE-SATELLITE ( to-Earth)  5.351A MOBILE =
- space-to-Ear . . -
P ) MOBILE-SATELLITE (space-to-Earth) W'{‘;'f)ss Communications
5.388 5.389A 5.389F
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2200-2290 2200-2290 2200-2290
SPACE OPERATION  (space-to-Earth)  ('space-to-space ) SPACE OPERATION  ( space-to-
EARTH EXPLORATION-SATELLITE  (space-to-Earth)  ('space-to-space )
Earth) (space-to-space) US96
FIXED EARTH EXPLORATION-SATELLITE
MOBILE 5.391
SPACE RESEARCH  (space-to-Earth)  ( space-to-space ) (spaceto-Earth) - ( space-to-space)
FIXED (line-of-sight only )
MOBILE (line-of-sight only including
aeronautical telemetry, but excluding
flight testing of manned aircraft) 5.391
5.392
SPACE RESEARCH  ( space-to- US96 US303
Earth) (space-to-space )
5.392 US303
2290-2300 2290-2300 2290-2300
FIXED FIXED

MOBILE except aerona
SPACE RESEARCH

utical mobile
(deep space)  ('space-to-Earth )

MOBILE except aeronautical mobile

SPACE RESEARCH  ( deep space)
('space-to-Earth )

SPACE RESEARCH  (deep space )

('space-to-Earth)

2300-2450
FIXED
MOBILE 5.384A

Amateur Radiolocation

2300-2450
FIXED

MOBILE 5.384A
RADIOLOCATION

Amateur

2300-2305 2300-2305
G122 Amateur .
Amateur Radio  (97)

2305-2310 2305-2310

FIXED

MOBILE except aeronautical mobile Satellite Communications

RADIOLOCATION (25)

Amateur Wireless Communications
US97 G122 US97 NG33A

(21)
Amateur Radio  (97)

258



259

2310-2320

Fixed

Mobile US100

Radiolocation G2

2310-2320

FIXED

MOBILE
BROADCASTING-SATELLITE

RADIOLOCATION

Satellite Communications
(25)

Wireless Communications

Us97 US327 5.396 US97 US100 US327 NG33A (27)

2320-2345 2320-2345

Fixed BROADCASTING-SATELLITE Satellite Communications
Radiolocation G2 (25)

uUs327 5.396 US327

2345-2360 2345-2360

Fixed FIXED Satellite Communications
Mobile US100 MOBILE US100

Radiolocation G2

usS327

BROADCASTING-SATELLITE

RADIOLOCATION
5.396 US327 NG33A

(25)
Wireless Communications

(21)

2360-2390

MOBILE US276

RADIOLOCATION G2 G120

2360-2390

MOBILE US276

Aviation (87)

Personal Radio  (95)

Fixed

US101 US101

2390-2395 2390-2395 Aviat ;
MOBILE US276 AMATEUR viation (87)

UsS101

MOBILE US276
US101

Personal Radio (95)
Amateur Radio  (97)




2395-2400 2395-2400
AMATEUR
Personal Radio  (95)
US101 G122 Us101 Amateur Radio  (97)
2400-2417 2400-2417
AMATEUR RF Devices (15)
5.150 G122 5.150 5.282 ISM Equipment ~ (18)
2417-2450 2417-2450 Amateur Radio (97)
Radiolocation G2 Amateur
5.150 5.282 5.395 5.150 5.282 5.393 5.394 5.396 5.150 5.150 5.282
2450-2483.5 2450-2483.5 2450-2483.5 2450-2483.5
FIXED FIXED FIXED
RF Devices (15)
MOBILE MOBILE MOBILE
ISM Equipment  (18)
Radiolocation RADIOLOCATION Radiolocation
TV Auxiliary
Broadcasting ( 74F)
5.150 5.150 5.150 US41 5.150 US41 Private Land Mobile

(90)
Fixed Microwave (101)

260
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* Kk Kk k%

NON-FEDERAL GOVERNMENT (NG) FOOTNOTES

* ok k k k

NG33A The bands 614-652 MHz and 663-758 MHz, 775 MHz-788 MHz, and 805-806
MHz, 824-849 MHz and 869-894 MHz, 1850-1920 MHz and 1930-2000 MHz, and 2305-
2320 MHz and 2345-2360 MHz are allocated to the mobile-satellite service (MSS) on
a co-primary basis. MSS operations in these frequency bands are subject to the
Commission’s rules for Supplemental Coverage from Space set forth in part 25 of this
chapter.

* k% %

PART 25 - SATELLITE COMMUNICATIONS

3. The authority citation for part 25 continues to read as follows :

AUTHORITY : 47 U.S.C. 154, 301, 302, 303, 307, 309, 310, 319, 332, 605, and 721,
unless otherwise noted.
4. Amend 8 25.103 by adding the following definitions :

§ 25.103 Definitions.

* *x * k%

Geographically independentarea (GIA ). Any of the following six areas: (1) CONUS;
(2) Alaska; (3) Hawaii; (4) AmericanSamoa; (5) PuertoRico/U.S. Virgin
Islands; and (6) Guam/Northern Mariana Islands.
EE I I
Supplemental Coverage from Space ('SCS ) . The provision of coverage to a terrestrial
mobile service licensee’s subscribers operating in underserved and/or unserved
arEASwithin a terrestrial mobile service licensee’s license area, comprising a GIA, only
through a collaboration between an existing NGSO operator and a terrestrial mobile
service licensee involving transmissions between space stations and mobile end-user
devices. NGSO operators and terrestrial mobile service licensees seeking to provide SCS
must be authorized in compliance with § 25.125.

* k * k%

5. Amend § 25.109 by adding a new paragraph (f) to read as follows :

§ 25.109 Cross-reference.

* k * kX
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(f) Space and earth stations providing Supplemental Coverage from Space are subject
to technical rules in parts 22, 24, and 27 of this chapter where applicable.
6. Amend § 25.112 by revising paragraph (a) (3) toread as follows :

8 25.112 Dismissal and return of applications.

(a) **=

(3) The application requests authority to operate a space station in a frequency band
that is not allocated internationally for such operations under the Radio Regulations of
the International Telecommunication Union, unless the application is filed pursuant to §
25.122, § 25.123, or § 25.125.

* * *x k% %

7. Amend § 25.115 by adding a new paragraph (q) to read as follows :
8 25.115 Applications for earth station authorizations.

* * *k k* %

(q) A blanket license application for an earth station authorization to provide
Supplemental Coverage from Space must comply with § 25.125.
8. Amend § 25.117 by adding a new paragraph (i) to read as follows :

8 25.117 Modification of station license.
* k *x k%
(i) An application for modification of a space station authorization to provide
Supplemental Coverage from Space must comply with § 25.125.
9. Add new § 25.125 to read as follows :

§ 25.125 Applications for supplemental coverage from space (SCS) .

(a) SCS entry criteria. This section shall only apply to applicants seeking to provide
Supplemental Coverage from Space ( SCS) . An applicant for SCS space station
authorization must be a holder of either an existing part 25 NGSO license or grant of U.S.
market access collaborating with a terrestrial mobile service provider that holds all co-
channel licenses throughout a Geographically Independent Area (GIA) in a band
allocated to Mobile-Satellite Service (MSS) operation through footnote NG33A in the
United States Table of Frequency Allocations under 8 2.106 of this chapter. Applicants
for SCS space stations must comply with the requirements set forth in paragraph (b)
of this section. Applicants for SCS earth stations must comply with the requirements set
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forth in paragraph (c) of this section.

(b) SCS space station application requirements. An applicant seeking a space station
authorization for the provision of SCS shall submit an application requesting modification
of a current part 25 NGSO license or grant of U.S. market access.

(1) The application shall include a certification to the following :

(i) anapplication is on file with the Commission to lease spectrum allocated for MSS
provision of SCS from a terrestrial mobile service provider that holds, either directly or
indirectly, all co-channel licenses throughout a GIA;

(ii) the current part 25 space station license or part 25 grant of market access for NGSO
satellite operation is sufficient to cover the leased GIA; and

(iii ) ablanket license application is on file, pursuant to paragraph (c) of this section,
from the satellite operator’s terrestrial licensee partner for earth stations, covering all of
its subscribers’ terrestrial devices that will be transmitting and receiving from the space
station in conjunction with the provision of SCS.

(2) The application shall include a comprehensive proposal for each space station in
the proposed SCS system on FCC Form 312, Main Form and Schedule S, as described in
§25.114 (a) through (d),together with the certification described in paragraph (b)

(1) of this section.

(3) Applications that are acceptable for filing will be placed on public notice pursuant
to § 25.151 to provide interested parties an opportunity to file pleadings in response to
the application pursuant to § 25.154.

(4) The Commission will review the application and all the pleadings filed in response
to the application, and will grant applications that meet the standards of this section, §
25.156 (a) , and are otherwise in accordance with applicable Commission rules.

(5) Applications to modify a part 25 authorization to provide SCS will not be subject
to the processing round procedures in 88 25.137 and 25.157.

(c) SCS earth station application requirements. A terrestrial licensee collaborating
with an NGSO satellite operator to provide SCS shall submit an application for a blanket
earth station license for all of its subscribers’ terrestrial end-user devices that will
communicate with the NGSO operator’s space stations.

(1) The terrestrial licensee must file for such earth station authorization using FCC
Form 312, Main Form and Schedule B, as described in § 25.115 (a) , specifying the
number of units to be covered by the blanket license.

(2) Applications that are acceptable for filing will be placed on public notice pursuant
to § 25.151 to provide interested parties an opportunity to file pleadings in response to
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the application pursuant to § 25.154.

(3) The Commissionwill review the application and all the pleadings filed in response
to the application, and will grant applications that meet the standards of this section, §
25.156 (a) , and are otherwise in accordance with applicable Commission rules.

(4) Once the terrestrial licensee receives a part 25 blanket license for its subscribers’
terrestrial devices, it may avail itself of the minor modification procedures for blanket
earth station licenses pursuant to § 25.118 to add additional terrestrial devices without
prior Commission approval.

(d) SCS joint licensing requirement. Authorization to provide SCS requires grant of
three applications : part 25 modification application or request for modification of a grant
of market access; part 1 lease application; and part 25 blanket earth station license
application.

(e) Equipment authorization for SCS earth stations.

(1) Each SCS earth station used for the provision of SCS under this section shall meet
the equipment authorization requirements under § 25.129 and all equipment authorization
requirements for all intended uses of the device as specified in parts 22, 24, and 27 of this
chapter (e.g., 88 22.377,24.51,27.51) .

(2) Terrestrial devices with existing equipment authorizations under parts 22, 24, or
27 of this chapter as of [[EFFECTIVE DATE OF FINAL RULE]] are authorized by rule
for SCS use under this section, consistent with their existing equipment authorizations.
10. Amend § 25.129 by adding a new paragraph (e ) to read as follows :

8§ 25.129 Equipment authorization for portable earth-station transceivers.
* k kK %

(e) Earth station transceivers used for the provision of SCS shall comply with § 25.125.
11. Amend § 25.137 by revising paragraph (f) to read as follows :

8 25.137 Requests for U.S. market access through non-U.S.-licensed space stations.
E R I

(f) A non-U.S.-licensed space station operator that has been granted access to the

United States market pursuant to a declaratory ruling may modify its U.S. operations
under the procedures set forth in 88 25.117 (d) , (h) ,and (i) and25.118 (e) .
12. Amend § 25.202 by adding a new paragraph (k) to read as follows :

8 25.202 Frequencies, frequency tolerance, and emission limits.
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* Kk Kk k%

(k) Space station downlinks operating as SCS under the provisions of NG33A of the
U.S. Table of Allocations and § 25.125 are subject to the following rules.

(1) Out of band emission limits. Space station downlink emissions on spectrum
allocated for mobile-satellite service and used in providing SCS shall meet the out-of-
band emission limits applicable to the terrestrial base stations of its terrestrial partner, as
set forth in parts 22, 24, or 27 of this chapter (e.g., 88 22.917, 24.238, 27.53) ,
respectively.

(2) Reserved.

13. Amend § 25.204 by adding a new paragraph (g) to read as follows :

§ 25.204 Power limits for earth stations.

* * *x k% %

(g) Earth stations operating in conjunction with the provision of SCS pursuant to §
25.125 shall comply with the power requirements for the respective band of operation of
the terrestrial partner for terrestrial transceivers in parts 22, 24, or 27 of this chapter (e.g.,
§8 22.913, 24.232,27.50 ) .

14. Amend § 25.208 by adding a new paragraph (w) to read as follows :

§ 25.208 Power flux-density limits.

* *x * k%

(w) SCS operations in bands authorized by NG33A in the Table of Frequency
Allocations and 8 25.125 must meet the relevant boundary signal level limits and
coordination requirements for the relevant terrestrial band of operation, as specified by
treaty and in parts 22, 24, and 27 of this chapter (e.g., 88 22.169, 22.983 (c) , 24.236,
27.55,27.57) , atapplicable international borders. Conversion from field strength to PFD
shall be done using accepted engineering techniques.
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