Coordination of Satellite
Networks

Omar KA
ITU/BR/SSD/SSC
Omar.ka@itu.int



PROPAGATION OF RADIO WAVES - Laws of Physics

Radio waves do not stop at national borders

INTERFERENCE - possible between radio stations
of different countries

This risk is high in Space Radiocommunications

RADIO REGULATIONS - One of its main purposes

Interference-free operation of RadioComms
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RR MECHANISMS TO CONTROL INTERFERENCE

ALLOCATION - Frequency separation of stations of
different services

REGULATORY PROTECTION - e.g. No. 22.2 —
Non-GSO to protect GSO (FSS and BSS)
POWER LIMITS - PFD - to protect TERR from Space services
- EIRP - to protect SPACE from Terr services
- EPFD - to protect GSO from Non-GSO

and...
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.ana  COORDINATION

Obligatory NEGOTIATION
between Administrations

to arrive at interference-free operation

Process and Procedure described in RR
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PROVISIONS OF RADIO

REGULATIONS

PLANNED SERVICES
Broadcasting satellite service
(Appendices 30 and 30A)
Fixed-satellite service (Appendix 30B)

NON-PLANNED SERVICES
Coordination and
Notification procedures



ADVANCE
PUBLICATION OF
INFORMATION

Central part of a COORDINATION

3-stage process

RECORDING
IN MIFR

gulatory Workshop, 5-9 December 2011, Niamey, Niger.



Submit, Publish ADVANCE
PUBLICATION OF

Request, Examine, INFORMATION
Establish Findings |
& Coordination | COORDINATION

Requirements,
Publish, Coordinate

Notify, Examine, RECORDING
Check Coordination IN MIFR
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PROCEDURES APPLICABLE TO
NON-PLANNED
SATELLITE NETWORKS

 ARTICLE 9

Procedure for
Effecting Coordination with
or Obtaining Agreement of other
Administrations



WRC-95, -97, -2000, -03, -07

SIMPLIFIED COORDINATION PROCEDURE

Article 9 contains (almost) all cases of
coordination in non-planned bands for GSO
and Non-GSO satellite networks, earth and

terrestrial stations (previously Articles 11,
14 and Resolutions 33, 46)
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REGULATORY PROCEDURES APPLICABLE TO
NON-PLANNED SPACE SERVICES

e———————————————————————————————————————————
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ADVANCE PUBLICATION OF
INFORMATION
ON SATELLITE NETWORKS
(Section | of Article 9)

— Aim is to inform all administrations of any
planned satellite network (GSO or Non-GSO)
and its general description

— Formal mechanism for making initial
assessment of the interference effects of that
planned satellite network
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ADVANCE PUBLICATION (1)

Section | has two sub-sections

1A: Advance publication of information
on satellite systems that are NOT subject
to coordination procedure under Section li
of Article 9

1B: Advance publication of information
on satellite systems that are SUBJECT to
the coordination procedure under Section
Il of Article 9
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ADVANCE PUBLICATION (2)

 Information to be communicated to the BR:

— AP4

* To be initiated: 2 - 7 years before the
planned date of bringing into use of the
network (or system) - 9.1

 BR publishes Special Section API/A

14
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ADVANCE PUBLICATION (3)

 API phase is obligatory, before
coordination phase or notification

* No priority in being first to start advance
publication

« Starts the regulatory clock

s 18.
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ADVANCE PUBLICATION (4)

Must be re-started:
« for new frequency band(s)

» for a change of GSO orbital location by
> 6 degrees

* If no CR within 24 months from API
receipt

19
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COORDINATION OF
SATELLITE NETWORKS

 Section ll, Article 9
+ “Procedure for effecting coordination”

« Contains (almost) all cases of
coordination for non-planned satellite
networks (GSO and Non-GSO), earth and

terrestrial stations

s 20.
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COORDINATION CASES — Not in Art.9

Article 7 of Appendix 30
— Non-planned FSS or BSS w.r. to BSS Plan

Article 7 of Appendix 30A

— Non-planned FSS or BSS w.r. to Feeder
Link Plan

21
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COORDINATION (2)

Procedure for coordination of GSO

and Non-GSO satellite networks

Article 9 is to be applied for
coordination of GSO and Non-GSO
networks in the following cases:

22
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COORDINATION (3)

Between GSO networks — N0.9.7

Between GSO and Non-GSO and between
Non-GSO networks (in accordance with a
footnote in the Table) — N0.9.12,
No0.9.12A, N0.9.13

Space station of a satellite network w.r. to
stations of terrestrial services (in
accordance with a footnote in the Table)
where threshold value Is exceeded —
No.9.14 O T



COORDINATION (4)

- Space station in the BSS (non-planned)
with respect to terrestrial services -

No. 9.11 (Res.539)

* any station of a space service for which
the requirement to seek the agreement of
other administrations is included in a
footnote to the Table — No.9.21
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COORDINATION (5)

in all these cases, request for
coordination shall be sent by the
requesting administration to the BR
together with the appropriate
information listed in Ap4 (No.9.30)

simultaneous request for all applicable
forms of coordination (N0.9.23)

25
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COORDINATION (6)

date of receipt of the coordination
request must be => six months after the
date of receipt of APl (No.9.1)

request for coordination must come
within 24 months after the date of receipt

of the advance information, otherwise
restart APl (No.9.5D)

26
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COORDINATION (7)
Action of the BR

- The Bureau examines coordination requests (if
complete) for conformity with:

— the Table of Frequency Allocations — N0.9.35

— other provisions of the RR
(e.g. compliance with PFD limits)

- The BR identifies, in accordance with Ap5 , any
administration with which coordination may
need to be effected — N0.9.36

27
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COORDINATION (8)

Appendix 5

“Identification of administrations with
which coordination is to be effected or

agreement sought under the provisions
of Article 9”

Ap>5 contains criteria for identification of
assignments to be taken into account in
effecting coordination or seeking
agreement

28~
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COORDINATION (9)

Methods, threshold levels and
conditions given in Tables 5-1 and 5-2
differ according to the specific cases of
coordination (GSO/GSO, GSO/Non-GSO,
Non-GSO/Non-GSO, GSO+Non-GSO with
respect to terrestrial services)

29
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COORDINATION (10)

e.g. GSO/GSO
criterion DeltaT/T>6%, method of

calculation in Ap8

Coordination Arc: GSO FSS or BSS in
certain frequency bands

List of ADMINISTRATIONS (required Coord)

List of NETWORKS, for information
(No.9.36.2)

30
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COORDINATION (11)

The BR publishes the information (network data) in a
Special Section of its IFIC, on CD-ROM, fortnightly
since 2000, as well as the results of its examination,

i.e. findings (N0.9.35/No.11.31),

coordination requirements (list of ADMINS,
No0.9.36),

list of networks (for information, where appropriate,
No0.9.36.2) and/or,

if applicable, potentially affected Admins for
information only (No0.9.36.1)

31
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|DBE-ER"|.|"AT|DNS DU EUREAU DES

RADIOCOMMUNICATION
COMMENTS

EUREAU

Felatives & la Conclusion conformément au
MO 11,39

Faisceau CLDR, assignations de fréouence

2400, 3 2410, 2415 of 3 420 MHz classe do
station EG, E|

e ———

DEFAVORABLE
Hors bande (non  conforme  au Tableau
d'attibution des bandes de fréguences).

Faisceau CLUR, assignations de fréouence

station EG, E|

e ———

DEFAVORABLE
Hors bande (non conforme au Tableau
d'attibution des bandes de fréguences.

Faisceaux VUIR ot VU4R, assignations de

classe de station EC, ED

e ———————————————

DEFAVORAEBLE
Hors bande (non conforme au Tableau
d'attibution des bandes de fréguences.

OBSERVACIONES DE LA OFICINA DE
BARIOCOMUNICACIONES

Ralating to the Findings with respact to No. 11.31

Beam CLOR, frequency assignments 3 405,

2410, 2 215 ang 3 420 MHZ, class of station
EG_El

UNFAVOURABLE
Outcf-band (not in accordance with the Table
of Freguency Allocations).

Beam CLUR, frequency assignments in_the

L0225 - 7 0745 MUz band, class of station
EG, El
UNFAVOURABLE

Outcfband (not in accordance with the Table
of Freguency Allocations).

VULR,

and frequency

Beams  VU3IR

class of staticn EC, ED

e ————

UNFAVOURABLE
Outcf-band (not in accordance with the Table
of Freguency Allocations).

CRICM361
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Relativas a la Conclusién sequin N.2 11.31

Haz CLOR, asignacicnes de frecuencia 3 405
1410 3 415y 3 420 Miz g 0 G
El

DESFAVORAEBLE
Fuera de banda (no se ajustan al Cuadro de
Atribucién de Bandas de Frecuencias).

Haz CLUR, asignacicnes de frecuencia en la
7 025E - 7 0745 MU —

EG, El

DESFAVORAELE

Fuera de banda (no se ajustan al Cuadro de
Atribucién de Bandas de Frecuencias).

Haces VUIR v VU4R, asignacicnes de frecuencia

estacién EC. ED

e ————

DESFAVORAELE
Fuera de banda (no se ajustan al Cuadro de
Atribucién de Bandas de Frecuencias).
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Eaisceay KODZRE, assignatiens de fréguence
dans la bande 12 200 = 12 500 MHz avec unae

densité maximale de puissance =53 dBW/Hz

FAVORAEBLE

Hole: La condusion est fondée sur la Régle de
Procédure du Comité du Réglement des
Radiccommunications at 00 annexe
concernant ke numémn 21.16.

dans la bande 12 500 - 12 720 MHz et
assignation de fréguence 12 730 MHz avec une
densité_ maximale de puissance =-53 dBW/Hz

FAVORAEBLE

Hgle: La conclusion est fondée sur la Régle de
Procédure du Comité du Réglement des
Radiccommunications at 0N annexsa
concernant le numénz 21.18.

18 00018 120 MHz et

17 760,17 880, X
assignations de fréguence dans les bandes
18 180 = 18 780 ot 18 780 < 19 740 MHz avec

une densité  maximale de  puissance =55

B KDZR_f : ol
12 200 = 12 500 MHz band with maximum power
density =53 dBVWHz

FAVOURAELE

Hgle: The finding is based on the Radio
Regulations Board Rule of Procedure and its

annex concerning No. 21,16,

Beam KDIR, frequency assignments in the
12500 = 12 720 MHr band and freguency
assignment 12 730 MHz with maximum power

density =-53 dBW/Hz

FAVOURAEBLE

Hgle: The finding is based on the Radio
Regulations Board Rule of Procedure and its
annex concerning No. 21,16,

Beam HOIR, freguency assignments 17 T80,
17 880, 18 000 18 120 MHz and freguency
assignments in the 18 180 =18 780 and 18 780 =

18 740 MHz bands with maximum powar density
=55 dBW/Hz

dBW/iHZ

FAVORABLE

Mote: La conclusion est fondée sur la Régle de
Procédure du Comité du Réglement des
Radiccommunications at 0N annexe
concernant ke numéns 21.16.

FAVOURABLE

Mote: The finding is based on the Radio
Regulations Board Rule of Procedure and its
annex concerning No. 21,16,

CRICM 361
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H KDZR ) ) [ ) |
banda 12 200 - 12 500 MHz con una densidad
maxima de potencia =-53 dBW/Hz

FAVORAELE
Mela: La conclusion se funda en la Regla de
procedimients de la Junta del Reglaments de
Radiccomunicaciones ¥ U anexs con respecto al
nomers 21.16.

Haz KD3R,_ asignaciones do frecuencia an la
banda 12 500 = 12 720 MHz v asignacion de
frecuencia 12 730 MHz con una densidad maxima

de potencia =-53 d BV Hz

FAVORAEBLE
Hglar La concusion se funda en la Regla de
procedimientc de la Junta del Reglamentc de
Radiccomunicacionas ¥y SU anexo con respacto al
numene 21.186.

Haz HOIR, asignacignes de frecyencia 17 T80,
17 880 18 000 18 120 MHz y asignaciones de
frecuencia en las bandas 1818018780 v

18 TAD = 19 740 MHz con una densidad maxima
de potencia =55 dBW/HZ

FAVORAEBLE
Mota: La conclusién se funda en la Regla de
procedimients de la Junta del Reglamentc de
Fadiccomunicaciones ¥y s5U anexs con respecto al
nomeros 21.16.
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l. Necessite d'une coordination au niveau du groupe | Coordination requirements at group leveal |. Requisitos de coordinacion a nivel de grupo
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CLE i EEELT 7 RETS
10ZECI54T 7 RIS
103653548 7 RIS
COLR 7 1036533153 5 RS CHI = HOL IHD
IHS J ECR LAC MLA
PG RIS ENG THA SR
10ZESIIZ0 5 RIS CHI = HOL IHD
IHS J ECR LAC MLA
PG RIS NG THA S
103ES33Z1 5 RS CHI o HOL IHD
IHS J ECR LAD MLA
PG RIS NG THA USA
10ZEE33ZE 5 RS CHH = HOL IHD
IHS J ECR LAD MLA
PG RS NG THA S
103EE3335 5 RIS CHH = HOL IHD
IHS J ECR LAD MLA
PG RS NG THA S
ooz R 10ZESI 346 5 RIS CHH a HOL IHD
IHS J ECR LAD MLA
PG RS ENG THA S
10ZESII4T 5 RS CHH o HOL IHD
IHS J ECR LAD MLA
FHiG RIS ENG THA S
103653348 5 RIS CHH a HOL IHD
IHS J ECR LAD MLA
PG RS ENG THA S
EFEELE 5 WU CHE = HOL 160
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Il. Liste des reseaux a satellite Il List of satellite netwo ks Il. Lista de redes de satélite

(a titre d'information uniguement, voir N° 9.36.2) (for infomation only, see MNo. 9.36.2) (solo para informacion, vease &l N.*9.36.2)
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BR COMMENTS - Findings with
respect to No0.9.35/No.11.31

Example
1. For frequency assignments in the
12.5-12.7 GHz band:

1.1 UNFAVOURABLE for all frequency
assignments in transmitting space station
beams ETH and ETV with maximum power

density greater than or equal to —55.8
dBW/Hz (p.f.d. limits of 21.16 are exceeded).

40
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BR COMMENTS - Findings with
respect to No0.9.35/No.11.31

1.2 UNFAVOURABLE for frequency
assignment 12.5 GHz in transmitting
space station beam UPC (out-of-
band).

1.3 FAVOURABLE for all other frequency

assignments.

41
1, Niamey, Niger.



BR COMMENTS - Coordination
Requirements (No.9.36)

CR/C
* Applicable forms of COORD (page 1,2)
« Summary of COORD Requirements,
per form of coord — List of Admins (p. 3,4)

(Last part of CR/C)

* Detailed COORD requirements (Admins) for
each group of frequency assignments

* List of networks identified (for info only)

42
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COORDINATION (12)

* The list of:

— administrations identified by the BR
under No.9. 11 to No.9.14 and No.9.21

— networks identified by the BR under
No.9.7

« are only for information purposes (to help

administrations comply with procedures) —
No0.9.36.1, N0.9.36.2

43
11, Niamey, Niger.



COORDINATION (13)

 The list of ADMINs identified under No.9.7
and Article 7 of Appendices 30 and 30A, as
a result of Coordination Arc, DeltaT/T or PFD
mask, is the formal list of administrations
with which coordination is required

 Coordination Arc results: No.9.41/No.9.42,
inclusion, exclusion (4 months)

* Four months for comments

44
11, Niamey, Niger.



COORDINATION (14)

Action by administrations...

* An administration having received a
request for coordination (through
publication of CR/C) shall examine the
matter with respect to interference which

may be caused to, or caused by, its own
assighments

45
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COORDINATION (15)

...Action by administrations...

* inform the requesting administration and
the BR within four months from the date
of publication of the BR IFIC of either:

— its agreement to the proposed use, or

— its disagreement, giving reasons for
the disagreement

46
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COORDINATION (16)

...Action by administrations...

 For coordination requests under No.9.11
(Res.33, w.r. to terrestrial services),
No0.9.12 to No.9.14 and No.9.21, the
absence of disagreement within the 4-

month period means agreement (No.9.52C)
!

« SpaceCom

47
1, Niamey, Niger.



COORDINATION (17)

...Action by Bureau...

* Checking of received comments

» Verification of coordination
requirements and CR/D publication
(No.9.53A)

s 48.
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COORDINATION (18)

Res.33 (Rev. WRC-03)

Procedure applicable to non-planned BSS is
included in Article 9. However, WRC-97
decided that for satellite networks for which
APl information was received prior to
01.01.1999 - Resolution 33 applies.

If APl information was received after 01.01.99
— No0.9.11 applies

49
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Date of bringing into use of
frequency assignments to
space networks

No.9.1 Advance publication procedure
shall be initiated not earlier than 7 years
before the planned date of bringing into use
of the network.

50
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Date of bringing into use (2)

No.11.44:The notified date of bringing into
use of any frequency assignment to
a space station shall be not later
than 7 years following the date of
receipt by the BR of the relevant
information under No.9.1.

51
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Date of bringing into use (3)

Res. 51 (WRC-2000)

“Transitional arrangements relating to the
APl and coordination of satellite networks”

Resolves - For satellite networks for which
APl had been received by the BR prior to
22.11.97, the maximum allowed time period
to bring frequency assignment into use
shall be 6 years plus the extensions
pursuant to RR1550 (6+3=9 YEARS) from
the date of publication of the API.

52
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Due Diligence
(Administrative)

 Resolution 49: to address the problem of
reservation of orbit and spectrum capacity
without actual use (Res. 18 of Kyoto
Plenipotentiary)

* Applies from 22.11.1997 to any satellite
network in the FSS, MSS, BSS that is

subject to coordination

53
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Due Diligence (2)
Information required.:

Annex 2 to Resolution 49

A.
B.
C.

Identity of the satellite network
Spacecraft manufacturer
Launch services provider

54
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Due Diligence (3)

« Six months before expiry of the regulatory
limit for bringing into use, the BR sends a
reminder

 If the complete due diligence information is
not received within the specified time limit,
the network shall no longer be taken into
account and shall not be recorded in the
Master Register

99
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International
Telecommunication
Union

_—

Questions

Thank you

56
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