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| Articte 21 W ITUWRS
Article 21-Terrestrial and space services sharing
frequency bands above 1 GHz

e

Section Il 7 \ Power Flux-Density

Section IV \‘\ Protection of aeronautical
- - Space services ', radionavigation service

Section V P \

Section VI \

w
S - L
Earth Station: Ty \
Power limits & Min elevation angle(\ ! &A’)




| Article 21 ITUWRS
Article 21-Terrestrial and space services sharing

TABLE 214 (continued) (Rev.WRC-23)

frequency bands above 1 GHz | g
Section IlI- Power limits for earth stations
Section IV- Minimum angle of elevation of earth
Station 115 15+056-95) 105 | MHz
Section V- Limits of power flux-density from space _‘ B
stations-> Hard limits I S T W T T
Table 21-4 includes Res 679(Al 1.17 WRC-23)
Section VI- Protection of aeronautical
radionavigation service systems from aggregate T
emissions of space stations of RNSS systems in the I
1167—1215 MHZ band 4040.5 GHz T 115 + 0.5(5 - 5) 105 I MHz




| Articte 21 WWUWRS
When Art 21 needs to be considered?

Networks subject to coordination in the non planned bands

ADM submits ADM submits
Notification
Req udgst fcc?r o
coordination REeas
A

4 months
Regulatory and Technical
Examination

4 months
for comments from ADMY

—

< 1 week

TO TO +7 years

iy

www.itu.int/wrs-24 6



| Article 21 W ITUWRS
When Art 21 needs to be considered?

Requlatory Exam

Conformity with Radio Regulations (No. 9.35 of RR)

* Table of Frequency Allocations

* Hard Limits (PFD/EIRP Limits) Nos. 9.35, 11.31 of RR, RoP 11.31

*Only frequency assignments with favourable conclusions will pass *

Technical Exam

Coordination requirements (No. 9.36 of RR)

* |dentify the list of administrations with which coordination may need to
be effected

www.itu.int/wrs-24 7



| Article 21 ITUWRS
Hard Limits, where in the RR?

. | — Commitments &
PFD Limits = R BT BE =S ] 5 ) Compliances (Ap4)
(Table 21-4) :

Other limits
(Art5, 22 etc)

vational Telecommunication Union

TW Radio Regulat Ra‘dio Regulations D Iffe rent
Radio Regulations C——  Articles i editions of RR

Radio o Edition of 2024
= iti
Regulations Hone

Radio Regulations

Radio
‘‘‘‘‘‘‘‘ or200a e Regulations

Radio Regulations

www.itu.int/wrs-24
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Article 21 *H*’— ITUWRS

Conformity with Radio Regulations (No. 9.35)

Not compliance with the table of frequency
allocations

or

Excess in the hard limits

!

UNFAVOURABLE
FINDING

Nos. 9.35 or 11.31
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Conformity with Radio Regulations (No. 9.35)

Consequence Remedy

A
No date of protection é@ New Submission

Record for info only (No. 8.4)

New Date of Receipt

L}

No international recognition (No. 8.3)

Cannot cause or claim protection

from harmful interference (No. 4.4) New Cost Recovery Invoice

www.itu.int/wrs-24 10
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| aiBC

GIBC

/Hard Limits

/NGO

)Art 22

Art 21 Art 21
& other & other
Art Nzt

\
/ Forms of

N

PFD/EIRP NGSO
(Hard Limits)

A4

EPFD

coordination NGSO NGSO
9.12 9.11
9.12A 9.14
9.21/A 9.21/C
9.21/B
[ GBC v v v )
N

FOS- Frequency ||PFD/EIRP NGSO|
Overlap with Space (Triggers)
Services

GIBC SNS V10 BETA - %
EPFD | PowerContol | FOS | ApBA&PFDSpace | AP30BESIM |
Appendix 7 | A h Appendix 30 30A |

Tools / Options | PFD/EIRP GSO || PFD/EIRP NGSO  |§ PFD/EIRP Earth Station |

PFD/EIRP limits applicable to NGSO system
Network | LI
™ Advanced orbit selection

Messages Filter Cancel I
[V Progress
¥ Warming Examination IHard limits -
™ Debug

Message

Calculation Results

: Version
10.0.0.0 PFD/EIRP NGSO - Beta View Notes |

EXIT [ Help

www.itu.int/wrs-24 12



| aiBC

PFD/EIRP NGSO

PFD: Power Flux Density at the surface of the Earth
produced by emissions of a space station

EIRP: Equivalent Isotropic Radiated Power transmitted in
any direction to the horizon by an Earth station

Types of examination:
« Hard limits
» Triggers
* Rec. 608

Antenna pattern already inserted in GIMS database

GIBC SNS V10 BETA

-l'l- —

x WRS

24
EPFD | PowerCortrdl | FOS | Ap8&PFDSpace | AP30BESIM

Appendix 7 I Appendix 308 Appendix 30 30A I
Tools /Options | PFD/EIRPGSO  PFD/EIRP NGSO |l PFD/EIRP Earth Station |
PFD/EIRP limits applicable to NGSO system
Network I LI
Messages Flter [~ Advanced ombit selection Cancel

[V Progress
¥ Waming Examination [Hard lmts ]
™ Debug

Message

Calculation Results

Version

10.0.0.0 PFD/EIRP NGSO - Beta View Notes

EXIT Help

www.itu.int/wrs-24

13



o o A~ WN

| aiBC

PFD/EIRP NGSO
Hard Limits

NGSO only

PFD hard limits’

EIRP density toward horizon?

PFD limit at GSO3

Minimum antenna diameter*
Commitment or Compliance checks®
Minimum elevation angle e checks®
Rule of Procedure on No. 21.16

Table 21-4 of Art. 21, Nos. 5.407, 5.268 , 5.418, 5.446, 5.447B, 5.493, Res903 (REV.WRC-19)
& 761 (REV.WRC-19), Res677(WRC-23)

Nos. 5.264A, 5.364, 5.502, 5.503, 5.506A, 5.538, 21.8 (Warning), 5.260A

No. 22.5

Nos. 5.502, 5.532B, 5.509C

Ap4 — A17.a, A17.b3, A17.b2, A17.d, A.17.e.1, A17.abs, B.4.b5

Nos 21.14, 21.15

GIBC SNS V10 BETA

EPFD | PowerControl | FOS

-2l = ITUWRS

GENEVA2024

| Ap8&PFDSpace | AP30BESIM |

etz | Appendix 208 Appendix 30 30A |
Tools / Options | PFD/EIRPGSO  PFD/EIRPNGSO || PFO/EIRP Eatth Station |
PFD/EIRP limits applicable to NGSO system
Network - stat |
 icamos Fer ™ Advanced omit selection Cancel |
[V Progress !
¥ Waming — —
Examination |Hard limits -
Sl | | 1]
Message
r~ Calculation Results -
I 4 b
Version
10.0.0.0 PFD/EIRP NGSO - Beta View Notes
EXIT Help

WWW.1TU.int/wrs-24
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PFD/EIRP NGSO
Triggers

NGSO only

No. 9.11 - BSS vs terrestrial stations

No. 9.14 - NGSO vs terrestrial stations

No. 9.21/C - Seeking agreement wrt terrestrial
stations

Where to find the PFD threshold values in RR:

Appendix 5 Annex 1 : Method for determination
of the need for coordination between MSS and
RDSS space stations (space-to-Earth) and other
terrestrial services sharing the same frequency
band in the 1-3 GHz range

Footnote 5.348A

GIBC SNS V10 BETA

EPFD | PowerControl | FOS
Appendix 7 |
Tools / Options | PFD/EIRP GSO

Appendix 30B

PFD/EIRP limits applicable to NGSO system

| ApB&PFDSpace | AP0BESIM |A2024

Appendix 30 30A |

FD/EIRP NGSO | PFD/EIRP Earth Station |

Network I Ll f |
Messages Fter I~ Advanced orbit selection Cancel |
[V Progress
v .
¥ Waming IExamination [M LII
I~ Debug
Message
TABLE 5-2 (Rev.WRC-19}
Frequency Terrestrial
band service Coordination threshold values

(MHz) to be protected

G50 zpace stations

Non-G50 :pace stations

£348A

pfd pid % FDP
(per space station) (per space station) {in 1 MHz)
calculation factors calculation factors (NOTE 1)
(NOTE I) (NOTE 1}
P rdB/ P rdB/
degrees degrees
1 518-1 525 Analogne —146 dB(W/m%) 03 —146 dB(W/m®) 05
FS telephony 4 kHz and in 4 kHz and
QIOTE 5 —128 dB(W'm?) ~128 dB(W/m?)
m [ MHz m 1 MHz
All other cases | —128 dB(W/m®) 05 —128 dB(Wim?) 05 25
FS telephony m 1 MH= m 1 MHz
(MOTES 4
and §)

In the band 1 518-1 525 MHz the coordinztion threshold m terms of the power flue-density levels at the

surface of the Earth in application of No. 9.11A for space stations in the mobile-satellite {space-to-Earth) service, with
respect to the land mobile semace use for specialized mobile radios or wsed m conjuncton with public switched
telecommumcation networks (PSTH) operating within the termitory of Japan, shall be 150 dB{W/m") m any 4 kHz band
for all angles of anmal, mstead of these grven m Takle 5-2 of Appendix 5. In the band 1 518-1 525 MHz stations m the

mobile-satellite service shall not claim protection from stations in the mobile service in the temtory of Japan. No. 5.43A

does not apply.  (WRC-03)

www.itu.int/wrsi24
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GIBC SNS V10 BETA = X

| GIBC EPFD | PowerCool | FOs | Acssprospace | ar2oeEsM |- [ TUWRS
Appendix 7 | Appendix 308 Appendix 30 30A GENEVAZ2024

PFDIEIRP NGSO Tools / Options | PFD/EIRP GSO I@I PFD/EIRP Eatth Station

PFD/EIRP limits applicable to NGSO system
Network | ~|

M Fiter I~ Advanced orbit selection Cancel |

Rec. 608  prges |

2 Y Fec CoTM—
NGSO only I Debug —

2 Footnote 5.328A-PFD limit of Rec. 608 r—
(REV.WRC-07) for RNSS in 1164-1215 MHz
For information to the ADM

rCalculation Results -

4 >

rVersion

10.0.0.0 PFD/EIRP NGSO - Beta View Notes

16
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PFD/EIRP NGSO

HARD LIMITS vs TRIGGER

GIBC “Hard Limits” option GIBC “Trigger” option

To establish findings under
Nos. 9.35/11.31

To identify coordination
requirements under No. 9.36

m 3

Excess = Coordination may be
required, Aff Adm needs to confirm,
CR/D

Excess = Unfavourable

Provisions: 9.11, 9.14, 9,21/GCiwrs24 17
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PFD/EIRP NGSO

PFD calculations methods:

Type of orbit: circular, elliptical

Service area: global, region, list of countries
Beam: steerable or fixed

Method in Annex 1 of RoP 21.16 (steerable beams & B.3.b.1)
Antenna pattern

- If has to be submitted by the ADM
- Standard patterns: ITU library(Antenna Patterns (itu.int))

- GIMS: customize pattern
- Images will not longer be allowed since 1st January 2025! *

- Option of digitize the images in GIMS!!!

www.itu.int/wrs-24 18
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e - EXAMINATION

Online integration of GIBC (Graphical Interface for Batch Calculations) PFD (power flux-
density) hard limits software tool for GSO/NGSO and Earth station on e-Submission

Purpose: Assists in verifying compliance with PFD and EIRP limits during satellite network
filings

Supports:
GSO/NGSO space stations and Earth stations.
Coordination and notification in non-planned bands.

Automation:
Examinations are conducted automatically on a remote server via e-Submission and Users
can easily download the e-Examination results from e-Submission interfaced.

Only for informational purposes !!

A definitive finding will be established by the Bureau during its examination
under No. 9.35/11.31 of the Radio Regulations. www.itu.int/wrs-24

19



| eiBc ITUWRS

e - EXAMINATION

e-Submission of Satellite Network Filings

Submissions

Station/Satellite Name

Type of submission: Coordination Request
Upload Coordination Request for Validation
« All users are strongly requested to use Space Software v9 1 and submit notice in v9.1 Report name State Actions
« The system only accepts uploaded filings in SNS 9.1 format
« Please don't forget to upload files before submitting for validation Validation report V9.1 In progress
« Click the "+ button to upload other than SNS and GIMS mdb files

e-Examination report In progress
SNS(MDB) : MDB file with Notice Data *
mdb . . : . PP .
n The e-Examination begins automatically after submitting and PFD report is generated.

GIMS(MDB) : MDB with GIMS data. *

I mdb I n

5

Other : Other felevant documents

Report name State Actions
ol s

*Attachments Jn “other” fields are for information only and should relate to MDB files Validation report V9.1 Done Download

I e-Examination report Done Downloagadpr information only) I
n Add additional documents or drag files here :%
oy | P - " . .
Upload MDB file(s) (SNS, GIMS) and submit them for Validation e Once comp , e-Exam generates a report via the online interface and it can be downloaded.

Exceed the limits ? You can withdraw and replace your notice anytime,
but cost recovery charges apply after 15 days

www.itu.int/wrs-24 20
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| Example

PFD/EIRP N([

N Al

| Gm(‘ CAIC \/1N DETA —
GIBC SNS V10 BETA - e
EPFD | PowerContol | FOS | Ap8&PFDSpace | AP30BESIM |
Appendix 7 | Appendix DR Appendix 30 30A l

Tools / Options | PFD/EIRPGSO | PFD/EIRP NGSO [| PFD/EIRP Earth Station |
PFD/EIRP limits applicable to NGSO system

W |123000000 TEST-SAT1 vl I

M Fiter FMvamedotbisdecﬁm

[V Progress

[V Waming Examinat IHadE'nits ;I
[~ Debug

Message

PROGR> —> orbit: 6; (40) RR 21.16; in area: ALL WORLD
PROGR> Closing SRS database connection

PROGR> Calculation has been done successfully.
PROGR> Export results to output database completed
PROGR> End of PFD calculation.

PROGR> Write header row in the output database.
PROGR> End of program.

PFD for Non GSO calculation finished. 16:04:18.

— Calculation Results
|C:\Um\mor1evi\lTU\BR_SPPCE_v10.0\TEX_RESULTS\123000000\PFD_

Open Database |  View Log File || Open Folder
— Version
10002 PFD/EIRP NGSO - Beta View Notes

groups
PFDNGSO_LOG.TXT
] PFDNGSO_report.rtf
3 PFDNGSO_results.mdb
5] statistic.bct

ITUWRS

GENEVA2024

www.itu.int/wrs-24 22



| Example W ITUWRS
HARD LIMITS Report

Satellite Network

L

Beam(s)

L Group(s)
|

Frequency assignment(s) & RESULTS
(Frequency & emission) \)

Contains assignments that exceeded hard limits

www.itu.int/wrs224 23



| Example !E.r!.w!a‘!o\!yRS
HARD LIMITS report

ELDTH STRTION E.I.R.D 1 Hotice IDN 123000000 Beam: E VMIB
SPRCE STATIOH PFD VALIR
ESIM POWER COMPLIRNCE § GROUP ID: 000000001 CLRSS QF STATION: EC/CP EE/QOT ER/OT BRNDWIDTH: S00000 EHZ 20 DRTE: 20151123 (DR
SHS EIRD EHAMTY A3SSIGHED FEEQUENCY: 37_75000 GHZ
NOTICE: 123000000 C 1§ EMISSION: 10MOGTW-- DED MR¥: 11.5 DEW DWER DS MRX: -52.5 DEW/HI
NO UNFAVORRELE FINDING DROVISION: (40) BR 21.1& SERVICE: FIXED-SATELLITE RND MOBEILE-SATELLITE
DROT RRER: RLL WCRLD ASSQC. EARTH STATION TYDE: T
QOREBIT ID: 0001 INCLIN ENG: 0.0000 DEG MIN OP HT: 5050.000 EM SAT BRLTITUDE: 5050.000 FM
PLEASE CONTINUE CHECEIY GAINM: 40.0 DB  ARR RNG: 05.0 DEG
DFD: -112.1 DFDE: 7.5 OFDL: -120.0 BEF_BW: 1._000 MHZ
DROVISION: (40} BR 21.1¢ SERVICE: FIXED-SATELLITE RND MOBEILE-SRTELLITE
DROT RRBER: RLL WCRLD ASEQC. EARTH STATION TYDE: T
QBEIT ID: 0002 INCLIN ANMG: 45,0000 DEG MIN OF_HT: 3050.000 FM SAT ALTITUDE: 5050.000 EM
SHE DFD EXAMINZ GAINM: 40.0 DB ARR RNG: 05.0 DEG
PFD: -112.1 PFDH: 7.9 PFDL: -120.0 REF.BH: 1.000 MHZ
NOTICE: 123000000 C F
DROVISION: (40) BR 21.1% EERVICE: FIXED-SATELLITE RND MOBILE-SRTELLITE
BEIM: E QVMIER DROT RRER: RLL WORLD RSSQC. ERRTH STATION TYDE: T
QBEIT ID: 0002 INCLIN RNMC: 45.0000 DEG MIN OF HT: 3050.000 KM SLT RITITUDE: 5050.000 EM
GROUD ID: 00000004 GRIN: 40.0 DE LRR HMNG: 05.0 DEG
Ctrl + Click| DFD: -112.1 DFDX: 7.9 OFDL: -120.0 REF_BW: 1.000 MHZ
DROVISION: (40) BR 21.1% SERVICE: FIXED-SATELLITE RHND MOBILE-SATELLITE
PROGREM PFD NGE0 TERMINE PROT REER: RLL WORLD AS50C. ERRTH STATION TYDE: T
END OF JOB PFD NGSO QREIT ID: 0004 INCLIN RMG: 45.0000 DEG MIN OF HT: 3050.000 KM SLT RITITUDE: 5050.000 EM
| GRIN: 40.0 DE LOBR MNMG: 05.0 DEG
DFD:- -112_1 DFLR: 7.9 EFOL: -120_0 REF_BW: 1.000 MHZ
— i——
PROVISION: {40] BR 21.1%& SERVICE: FIKED-SATELLITE END MOBILE-SATELLITE
PROT RRER: ALL WORLD ASSQC. ERRTH STATION TYPE: T
ORBIT ID: 0005 INCLIN RMG: 45 0000 DEG MIN OF_HT: 3050000 EM SAT ALTITUDE: 5050.000 EM
GAIN: 40.0 DE LBR LME: 05.0 DEG
OFD: -112.1 DFDE: 7.3 OFDL: -120.0 BEF_BW: 1._000 MHZ
DROVISION: {40) BR 21.1¢ SERVICE: FIXED-SATELLITE END MOEILE-SATELLITE
PROT RRER: ALL WORLD AS50C. ERRTH STRATION TYPE: T
QORBIT ID: 0006 INCLIN ANG: 85.0000 DEG MIN OF_HT: 2050000 M SAT RLTITUDE: S5050.000 EM
GAIN: 40.0 DE LEBR LME: 05.0 DEG
OFD: -112.1 DFDE: 7.%5 OFDL: -120.0 BEF_BW: 1._000 MHZ

www.itu.int/wrs-24 24



| Conclusions W!EIWHWRS
GIBC PFD/EIRP NGSO

« Hard Limits exceeded -> Unfavorable finding

» Triggers Limits exceeded -> Coordination needed

. Where to find Hard and Trigger limits in RR
* How to run GIBC/PFD NGSO SW

« Importance of capturing customized antenna pattern in GIMS

www.itu.int/wrs-24 25
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Thank you!
ITU Radiocommunication Office
belen.montenegro.villacieros@itu.int



