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ABSTRACT

In this paper, we survey recent trends of International Global Navigation Satellite System (GNSS) organizations such as
the International Committee on GNSS (ICG), International Civil Aviation Organization (ICAO), International Maritime
Organization (IMO), and International Telecommunication Union (ITU), and investigate their impact on the maritime
and aviation sectors. Each international organization promotes international cooperation, improvement of service quality,
assurance of security, compliance with international regulations, and technological innovation and development. ICG
develops a variety of satellite navigation enhancement systems. ICAO establishes international aviation regulations and
standards to enhance aviation safety and security. IMO establishes international shipping conventions and rules to protect
and regulate the shipping environment. Lastly, ITU establishes international communication regulations and standards.
Investigation of such international organizations plays an important role in increasing the efficiency and reliability of GNSS
systems. Each international organization promotes international cooperation, improvement of service quality, assurance
of security, compliance with international regulations, and technological innovation and development. In the future,
interoperability and compatibility with new satellite navigation systems and other GNSS and satellite navigation enhancement
systems must be secured, so and thus investigation of international organizations must be conducted first.
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Table 1. Discussion subjects and key agenda by WG.

Group Subject Recent agenda
WG-S GNSS signal, radio interference
(WG-A) Systems, signals and services GNSS performance standards

GNSS interoperability/ Compatibility
GNSS SAR

WG-B Enhance'ment of GNSS Pfefformance, GNSS SSV

new services and capabilities

Lunar PNT

GNSS education and training activities

WG-C  Information dissemination and capacity building GNSS PR and joint research

WG-D  Reference frames, timing and applications Coordinate system and visual system SLR

oItk ol & Sol, GNSSO] HEalel SIS A TAMAN A 7% WA S AR, 4elAE IMO BE8} 5 Ao
3 2] BEIIALY, GNSSS] MEoh PAAS 9l FAMS  Bok mputo R SYeli 1TU 3)9) F4 gL Almem A2
A% 5ol M ESIAL, GNSS) Bt B8L 9% 344 g Wbn
Q1 A9} W &o] PESPA, GNSSS| Aok S 94e 3
Q1 Z-go} Pelo] HaEsjrhs Holtk. ol2ist BAY T TS
sidsl7] SleiAl e GNsset Bl FA71 TS dEnt15e 2, ICG 914 S AlAY U J|& MM S5 XA}
A sk, Gk 22 Foksta, 4An S GEHOE
gk, Aukeh o3 e Zisior gk, 21742

18] o331 Moon et al. (1999)oA]+= Global Positioning
System (GPS) & 24| £53} E5F 9 £ A7 st 2005% United Nations (UN) AFslo]] A2l = ICGE= WI7FIA]
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Table 2. Present and planning of satellite navigation system in ICG-15.
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Country Present Plan
. . - Plans are underway to modernize satellite navigation
USA g:&z:;s&ﬁt;ig;i%ﬁg;g - Announ@ment onpace policy directive 7 to sugstain GNSS' global
leadership
Russia  ~ 2 GEO and 23 MEO satellites are operating - 6 High-Orbit GLONASS-Ks to be launched by 2030 according to
- Cooperation with China for increasing interoperability and scalability modernization plan
- 24 of the 26 satellites are operating normally - Development of a new integrated space program to increase the
EU - Research activities are continuing to enhance interoperability, suchas  utilization of satellite navigation in climate change, COVID-19 pandemic,

cooperation with Japan and India

disaster warning, etc

China - 3 GEO satellites and 24 MEO satellites are currently in operation

- Focus on providing various applications and standardized solutions
through active international cooperation and promotion activities

Japan

- 3 Quasi-Zenith Satellites (QZSs) and 1 GEO satellites are in operation
- QZS-1R, an alternative QZS-1 launched in 2010, will be launched 2021

- Three more satellites (2QZS+1GEQ) will be launched by 2023
- Centimeter (CM) level GPS augmentation service will be targeted for
service in the Asia-Pacific region by 2028

-3 GEO and 4 IGSO satellites are in operation
India - GAGAN, a SBAS, is in operation
- Providing service using L5 and band signals

- A follow-up satellite with an independently developed atomic clock is
scheduled to be launched in 2022
- Expect all aircraft in India to have GAGAN receivers after July 2021

(ICG 2022a, 2022b, 2023).
2211CG-15 219 F2 LHE
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Table 3. Present and planning of satellite navigation system in ICG-16.

Country Present

Plan

USA - Of the 37 satellites, 31 are operating

- Announcement of GPS signal utilization program in outer space
including the moon to sustain GNSS' global leadership

- Of the total 26 satellites, 24 are in normal operation and 2 tests

Russia including GLONASS-K2 are in operation

- General service is officially operated and SBAS service is being tested

- Plans to improve the availability of urban areas and to provide
CM level services and SAR services through the deployment of
six inclined orbital satellites by 2030

- 1 GLONASS-M (2024) and 7 GLONASS-K (2025) to be launched

- 25 of the 28 satellites are operating normally

EU - G2G (Galileo 2nd Generation), which is a modernization plan for

Galileo, is being promoted with the goal of 2031

- Next-generation satellite, signal design and satellite clock test,
ground test bed, etc. to improve service quality and utilization
- Consideration of the use of low-orbit satellite research as a
supplement to existing systems

- Operation of 30 satellites (3 GEO, 3 IGSO, 24 MEO)

China - Expand bilateral and multilateral international cooperation with

Russia, the Middle East, Africa, etc

- Development of preliminary satellites to provide stable services,
etc.

- Development and distribution of standards in agriculture,
logistics, communications, etc. to expand the service market

-4(3QZS and 1 GEO) satellites including QZS-1R launched in 2021

Japan are in operation

- Since Sep. 2022, the CM level service has been in trial operation

- Launching 3 more satellites (two GEOs and one IGSO) by 2023

- Certification service will be launched from 2024, and research
and development directions related to next-generation QZSS will
be established and implemented

-7 (3 GEO and 4 IGSO) satellites in operation

India - L5and Sband signals are being used to provide services to a radius

of approximately 1,500 km, including India

- Postponed follow-up satellite launch scheduled for Q1 2022
- utilizing L1 band signal in the future

Table4. Present and planning of satellite navigation system in ICG-17.

Country Present

Plan

- Of the 37 satellites, 31 are operating

UsA Developing dual frequency WAAS

- Plan to launch 4 more GPS-III satellites and launch GPS III-F
satellites by 2026

- Of the 26 satellites, 24 are in normal operation and 2 tests including - Plans to improve the availability of urban areas and to provide

GLONASS-K2 are in operation

CM level services and SAR services through the deployment of

Russia Planning to deploy 14 GLONASS-K2 satellites and 6 satellites in 3 six inclined orbital satellites by 2030
inclined orbit to provide high-precision service - 1 GLONASS-M (2024) and 7 GLONASS-K (2025) to be launched
- Navigation service is provided through 23 of the 28 satellites, SAR - Initial Service to Be Launched for Navigation Message -
EU service is provided through 24 satellites Authentication Service in Early 2024
- High Accuracy Services is seeking to launch initial services in January - Commercial Authentication Services plans to launch initial
2023 and formal services in 2025 services in 2024 trial 2025
- 15 BDS-2 satellites and 31 BDS-3 satellites (1 backup) in operation - Plans to launch one to three backup satellites to improve service
China ~ Orbital verification completed for 4 new BDS-3 GEO satellites availability, etc

- Expand bilateral and multilateral international cooperation with

Russia, the Middle East, Africa, etc

- Plan to upgrade the ground system to improve operational
stability and performance

-4 (3 QZS and 1 GEO) satellites in operation
Japan - QZS-5/6 Satellite Test in Progress

- Since Sep. 2022, the CM level service has been in trial operation

- After the deployment of additional satellites, QZSS will provide
independent navigation services, certification services, and
emergency warning services

- Planning the expansion of satellite groups (11 in total)

- 7(3 GEO and 4 IGSO) satellites in operation

India -L5, S and L1 band signals are being used to provide services to a

radius of approximately 1,500 km, including India

- Plan for testing of NavIC Navigation Message Certification
Service via RNSS-1D/11 satellite

A A&, SAR & Emergency Warning System 2 GNSS Science
2ok] Aiabs& RSt B3 5 AFSAE AT AlZHE
7] Atell gk At 9 B 7 259 74 5k OF
o] AgE YHsiith 7 1E-Ce ICG-1600A] Al H et
S AABEA] gorom, A ICG-1500|4] AIQFeE 5714 U]
B Z2AEES LAt T 2AE El.L [CG-160]A] Z]H]
& GNSS 4417], lole] Xa] AZEe] S AAE AT &
T AR Y ZREER] 5 ZRAE 1Y AR Busigich ¢
7 25D B MRS WIS WasiA) gheron], 2mA), A
ZHA) e ATIQE #20, #21, #2300 hak A W AETHS 57
sloit} (ICG 2022b).
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Table 5. Current status of NSP job cards (ICAO NSP Secretary 2023).

NSP job cards

Content

NSP002.04 GNSS evolution - multi-constellation

NSP003.04 GNSS evolution - SBAS

NSP004.04 GNSS evolution - Advanced receiver autonomous integrity monitoring

NSP005.05 GNSS evolution - GBAS

NSP006.05 GNSS radio frequency interference
NSP007.03 Mitigation of space weather effects
NSP009.05 Alternative position navigation and timing

A7 15-S= Z]H- ICG-10of]A] #1135} International GNSS
Service (IGS)2} IGMA Joint Trial Project JTP)E WX 5}93ch
(ICG-WG-S 2023a). IGMA JTP:= GNSS A%< #bslal IGS
9] 7]1& =t 4 75 Z85to] IGMAS] /d-& ASshe A
2 Z3 2 sit) 97 2E-S= 2023 69of Low Earth Orbit
(LEO) PNT A|AHlo] thgt 9]3.&-8 7}2I515] 0w, ICG-170]lA]
A2l thsh Wi w5k stk LEO PNT T #irofA]

2]7] 15-S= ICG FAYE| ZF =24 LEO PNT A|AHE] A3}
(A% 9 uAR)ES ICG F5o 24 AL WA (CG-
WG-S 2023b).
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3. ICAO
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Fig. 1. Continuous wave interference thresholds for GPS L1/L5, Galileo E1/
E5a and DFMC SBAS receivers.
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Table 6. Proposed model for multipath and AGDV error (Rippl 2021).

Type Model E1

Model E5a Model Ifree

Multipath only (o))
AGDV only (0,65,

0.11+0.03xe™™
0.065+0.2xe™
G-3 multipath & AGDV (0 gngacpy)  0.13+0.17xe"®

0.26+0.08xe™™
0.17+0.5xe""
0.34+0.4xe™™

0.07+0.06xe”™
0.065+0.2xe™"
0.11+0.18xe™"*

Table 7. Major updates to the GBAS ionospheric guidance.

Item Action Result
Gl Updated portions of the guide related to GBAS approach ~ -Data are based on standards included in the draft together with the GAST D
service type (GAST) D Standards Recommendations and the existing resource kit for GAST D.
-The ionospheric gradient monitoring ad hoc group of the Navigation Systems Panel
G2 Navigation system panel GBAS WG ionospheric gradient ~ (NSP) is in charge of DFMC GBAS-related work.

monitoring consideration of work by ad hoc group

-NSP has begun work on the ICAO GBAS manual, which includes a guide to mitigating

ionospheric threats.

G-3 Added description of protection levels

-Data related to protection levels are included in the draft.

Input to GBAS ionospheric data analysis based on
G-4 experience from the GBAS Proof of concept project at
Bangkok Suvarnabhumi International Airport

-A new section includes a summary of how to develop a GBAS ionospheric threat
model based on Thai experience and input.
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Lol £417] 7 B o 94 Beo] g 5let wha] ICAO
+= European Commission®] ]S ¥ Horizon 2020 R&D
framework 3 2 713 o] Dual Frequency Multipath model for
Aviation (DUFMAN) Z2AE oI Y& 27519t (Rippl
2021). Table 6& DUFMAN ZZ M EoA] t}E74 2 2 Antenna
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Table 8. Major updates to the SBAS ionospheric guidance.

Item Action Result
s Information about new SBAS services under -SDCM (Russia), BDSBAS (China), KASS (Korea), South-PAN (Australia-New Zealand)
development or deployment and A-SBAS (Africa, later renamed ANGA) were introduced.
Distinction between disturbed and quiet ionospheric . . .
S-2 conditions for SBAS -New section added on this topic

-In addition to the currently existing WAAS/MSAS ionospheric threat model, a new section

lonospheric threat model related to Indian SBAS system on the Multi-Layer Data Fusion (MLDF)-based GAGAN ionospheric threat model has

S-3

(GAGAN) been added to Appendix A.
$-4  Information about Chinese SBAS system (BDSBAS) -(Il{gggf:nce is made to the published and publicly available Interface Control Document
S-5  DEFMC SBAS related information - Only differences from L1 SBAS from ionospheric effects were integrated.
$6  Postadoption activities -nl\llz\lxlvi ;g;lrli(lilagnce material included as part of SBAS post-adoption activities for ionospheric

Table9. International maritime organization requirements for maritime safety.

System level Service level
Absolute horizontal Integrity
accuracy (95%) Alarmlimit ~ Time to alarm* Integrity risk
Area / unit m m s % % %

Ocean <100 N/A N/A N/A >99.8 N/A
Harbour entrances,

harbour approaches <10 25 10 10 299.8 99.97
and coastal waters

*Generation of integrity warnings in cases of system malfunctions, non-availability or discontinuities.
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2 5HS ST A=A Au AL 7hs e oA AR TS WWRNS

2 ol sllof slrp 7|28 WA 2018 AEE] %] GNSSE

WWRNSE I siof St 3]e=r52 o1& Hhgste] 2020

N i F{n:

4, IMO Al Indian Regional Navigation Satellite System (IRNSS)7}
WWRNSE $RIE At} o]of m} 452 591 50N, F &=
41742 55°E, 9] 5°S, A= 10°E 3} U} Adute] aheis 2|¢s}r] <5

GPS 2l GLONASSS} G-AFsH £1%] A H 2 o17] oJ5)] IRNSSS A}

Auk-g o] 83l AT E AR AE FE], PNT JE = &jjA} | 4 A FH)Aok AMO 2018).
Sr T Aukeate] A&AdS B 3 B4 FHE o] 85 202190] Y& =] 9 F AFRFE Wk ste] WWRNS
9itt 9 59| gJo] PNT A B e-Navigationd} slAt L E3HA 2 $A=AE WWRNSE Q1H-& /& BLE GNSSE IMO &
o} SHA| AHE-2AERe] A @ A7 H T T4 & Table 92] “Ocean” HAol| AJ5-& WEA7| = A 28]
IMO+= sljAtel| A 9] ¢FA, BE 9 Aubo 2 HE] dRl5]= 3] oz 2olg|gj oL} Fig. 2& E3| Quasi-Zenith Satellite System
e WAE YY) AL e FA|7]Folok IMO+ Y|k A (QZ8S)9] 7% tF2 GNSSe}F Za], IMOolA 245+ 45 &

http://www.ipnt.or.kr



124  JPNT 13(2), 117-129 (2024)

Fig. 2. QZSS service scope recognized by WWRNS (IMO 2021a).

Table 10. IMO standardization and regulations related to GNSS for ship-mounted navigation equipment.

Meeting and resolution Designation

Content

Performance standards for marine GPS

IMO Resolution A.819 (1995.11.) .
receivers

GPS receiver configuration, performance standards, and fault display function
regulations

Performance standards for marine GLONASS

GLONASS receiver configuration, performance standards, and fault display

IMO MSC 53 (1996.05.) receivers function regulations
Performance standards for marine DGPS/ DGPS, DGLONASS receiving device configuration, performance standards,
IMOMSC 64 (1996.12.) DGLONASS receivers signal non-receipt alarm
IMO MSC 74 (1998.05.) Performance standards for marine GPS/ Configuration of GPS/GLONASS receiver and regulation of reception
T GLONASS integrated receivers function, performance standard and fault display function in correction mode
. Changed the position update cycle regulations and added matters related to
IMO MSC 112 (2000.12.) Supplementation of performance standards speed over ground, heading over ground, and indication of world agreement

for marine GPS receivers

time

IMOMSC113(2000.12.) for marine GLONASS receivers

Supplementation of performance standards

High performance standards for dynamic and static horizontal positioning
accuracy are specified

Performance standards for marine DGPS/

IMOMSC 114(2000.12) DGLONASS receivers

Supplementation of matters related to the transmitting station selection
function and normal operation in a general radio interference environment

Performance standards for marine GPS/

IMOMSC115 (2000.12.) GLONASS integrated receivers

Supplement and add DGPS/DGLONASS integrity status, alarm function, and
text message display function

Performance standards for marine GALILEO

GALILEO receiver configuration, performance standards, and fault display

IMO MSC 233 (2006.12.) receivers function regulations
IMO MSC 379 (2014.05.) Perf(.)rmance standards for marine BeiDou BelD(.)ll recelver.conﬁguratlon, performance standards, and fault display
receivers function regulations
Performance standards for marine multi- Multi-radio navigation receiver configuration, performance standards, fault
IMO MSC 401 (2015.12.) display function, terrestrial signal and correction signal reception function

radio navigation receivers

regulations

Performance standards for marine multi-

IMO MSC 432 (2017.06.) radio navigation receivers

Added information on performance standards for single navigation receivers

“Harbor entrances, harbor approaches and coastal waters”
L EAITE AlAR 02 S01E RS o S Uk (IMO 2021a).
QZSSE= IMOZF WWRNSZE 214 35F GNSS = “Ocean” o]9] H
JollAl @74d%5S THEA7IE FUT GNSSE 1A =3
o, QZSS7} A|-55H= Submeter Level Augmentation Service
(SLAS), D-QZSS AHIAE F3ll 7455 THESISIT) SLAS
= QZSS7} AlFsh= SAtAR 7]8ke] BAFAMHIARA YEL
95% A1 7%, 19 o]ule] 4729 Hehwe} 2018 ole]
4229 JBES AT

20140 WWRNS 4018 #ke Z=3¢] BeiDout 20224
NCSR 9uiz) ] oloflA] MlAlA] AH] 2 AJAES Qlgurerc).
BeiDou Message Service System-2 Global Maritime Distress and
Safety Systemoll 4] A}-2k A2 7] Bujel $14 AHIAR <)
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Table 11. ITU legal documentation system (Jeon et al. 2020).
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Legal documents from the ITU Revision subject
. Constitution . .
Basic legal documents X Plenipotentiary conference
Convention

Legal documents that supplement Administrative ~ Radio regulations

World radiocommunication conference

charters and conventions regulations International telecommunication regulations World conference on international telecommunication

5 BT53, @4 IMOE AN HOR SBAS HE-S Hxel 518 JSAIIRIEES A, Fe AvEY 2o 2 AE 55, F
Skt 91A] 9fck. 2023\ Sh7lof ikl ] SBAS 8- Bt JME AYIEA 2F BA WY, 220 FAAY 9X/BF Sol
£ 9% #7152 SBAS DEMCE 53 shAba89] 7148 /b5 50 g5tolck. 186510l A= 0m, 19479 UNT} R A
A AEZF BRslthE 98 slo], IMOE 7|64 AEE NCSR 75} Information & Communications Technology (ICT) £-oF

ofl 125kt (IMO 2021b).
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5. ITU
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ITUE W AAARD 7S84 =4 da g 9 B, A=

oAl UN &g 435t} -2|uheh= 19521 19 31of] S ed=
© 2 7II53IE. Table 112 1TUS] HE 25-& FY5H UE
A 9 FAE BolFh

ITUS] AuHEAIR ] [TU-RS H}E o] 45H= B E HulE

A1 7l Tdsted ITUS] 5245 ARtk ITU-RS 474
AH EY A}go] T Aot T} 2|d5ke] 2 AL 2l
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N2 gk}, ITU-RS] 1311528 Radiocommunication Assembly
(RA)7} kel x-]]7:]] -]J_].E/L 04_\:’1_91_ /\]/\Eﬂoﬂ 1:].]0]- 7]§x-1 o]
A, Fohe g 53 TS QTS Sasie, Wi, B3,
B ‘:4 EXES AFESIC) (Jeon et al. 2020).
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1,559 - 1,610 MHz & 1215 - 1,260 MHz th&joj|A] 7]Z RNSS

o e Al ARG glow, A AlA 9143 Y e

A517] Y8l 1 - 6 GHz thdol| A $FohRF L 2 L) 95 &
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QFRNSS—J .F{.x%z% Z| Lo thishk 347:10] o];o}zﬂq o5k ITU-R

2 slolF B} 79} RNSS 71| 37 720l gt A5 A Al
T}, Table 122= WRC-20000]4 AAE =& At Hojzct
(ITU WRC 2000).

9] 603, 604, 605, 606, 607 ZH7}F Thofst Fata theo
4] RNSS¢9} th& /\1‘117\ 7ol S thFaL Qi &3, &
2] 6050] 4] A2 RNSS AHIAE $J5}e] L5 th Alg-o] &
a8 AL leoloP 2 9T}, ATTE A|5362CE = 1,559 - 1610
MHz oA 1 AMH|AE —.—7]-o]- 1.4] RNSS 2 Aeronautical
Navigation Service (ARNS) 23 & ¢J3t 22| & sl & 7435}
i}, w3k WRC-2000 o] w%—l COMPAS, 1] 3-9] NAVSTAR
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Table 12. WRC-2000 key decisions.

Resolution & Radio regulation

Content

- New RNSS (Earth-to-Space) band distribution in the frequency band 5,000 - 5,010 MHz

Res. 603 adoption
band 5,030 - 5,150 MHz

- Instructions on the Compatibility between RNSS and Microwave Landing System radio stations operated in the frequency

- New RNSS band (C1 band/signal) distribution at the frequency band 5,010 - 5,030 MHz band

Res. 604 adoption
band 4,990 - 5,000 MHz

- Order to conduct emergency research on compatibility between RNSS and RAS radio stations operating at the frequency

Res. 605 adoption

- New RNSS band of 1,164 - 1,215 MHz (L5 band/signal) available for all new RNSS systems
- Presuppose protection of ARNS pre-distributed as the first priority in L5 band

- Extend the L2 band/signal RNSS band to 1,300 MHz

Res. 606 adoption
- 1,260 MHz

- Presuppose additional non-constraints on other RNSS systems and other operations in operation in the frequency band 1,215

Res. 607 adoption band 1,240 - 1,300 MHz

- Order to conduct emergency research on compatibility between RNSS and Radiolocation Station operating in the frequency

- Additional distribution of fixed services as a second priority until Jan. 1, 2015 in some countries in the frequency band 1,559

Resolution 5.362C revision -1,610 MHz

- Revised regulations to take possible measures to protect RNSS and ARNS

Table 13. WRC-03 key decisions.

Resolution & Radio regulation

Content

Res. 608 adoption

- RNSS (space-to-Earth) system usage regulations for the frequency band 1,215 - 1,300 MHz
- Guidelines for Consultative Meetings established by Res. 609 (WRC-03)

- Protection of ARNS systems against equivalent power-flux density (e.p.f.d.) caused by RNSS satellite networks and satellite

Res. 609 adoption

systems in the range of 1,164 - 1,215 MHz

- e.p.f.d. limit generated from all space stations of all RNSS systems: -121.5 dB (W/m?/MHz)

Res. 610 adoption

- Coordination and technical compatibility issues for RNSS satellite networks and satellite systems in 1,164 - 1,300 MHz, 1,559
-1,610 MHz and 5,010 - 5,030 MHz bands are defined as bilateral solutions

Res. 741 adoption

- Protection regulations for RAS in the frequency band 4.990-5,000 MHz from unrequired emission of space-to-earth (RNSS)
operating in the frequency band 5,010-530 MHz

- Additional distribution of fixed services as first-priority tasks through Jan. 1, 2010 or 2005 in select countries in the range of

Resolution 5.326B revision 1,559 - 1,610 MHz

- When each time limit expires, it will continue to operate as a second priority until Jan. 1, 2015
- Revised regulations to require possible measures to protect the RNSS and ARNS

7holl Al RNSS AJAH] o3 Al 55-2 S19h Al ARl
&5 AEsKeilth

Hl

2}

5.2.2 WRC-03 3|2| =2 g
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T35tk Table 132 WRC-03014 A H F8 AIGE Bol&
t} (ITU WRC 2003).
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A A AR o] A& FYsilon, A9 609+ 1164
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of thgk AghS A ste], o] thoflA] -85+ ARNS A|AH]
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WRC-12%= 20124 2912 Ajulel A AR H o0, 7]=
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29 ShEgllo] AL o= A o[ EAIART BE AUR] BIHE
A28k £ glth, WRC-12= 2,483.5 - 2,500 MHz tjj*d¢] RDSS
o4& a5 RDSS7} QFH Qo] wizo] njwgE e AR 5
olt} (ITU WRC 2012).

WRC-I5= 2015\ A912 Auulel A A= =90 n, Aui
2] Al5zo] 27} 2L AESH= Z(WRCS 9] 8)F =0
5190} o] A3} 1 Aulae] 7} Bl Tl 72 F490 7
5362B5.9} A|5.362C 57} A= QI Th. 1,550 ~ 1,610 MHz thedo
A 14 AElA B} o o)A} SaskA 9 HHA s ol
© 9143 S 915t 8173 0 2 AT (ITU WRC 2015).



5.2.4 WRC-23 3|2 2 Lig

ITU-RE 1,240 - 1300 MHz thodo]lA] RNSSE 14292, ojut
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