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APPENDIX 4 (REV.WRC-12)
ANNEX 2

Characteristics of satellite networks, earth stations
or radio astronomy stations? (revwnc-i2)
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APPENDIX 8 (REV.WRC-03)

Method of calculation for determining if coordination is required between
geostationary-satellite networks sharing the same frequency bands

the equivalent satellite link noise temperature, referred to the output of the receiving antenna
of the earth station (K);

the receiving system noise temperature of the space station, referred to the output of the
receiving antenna of the space station (K);

the receiving system noise temperature of the earth station, referred to the output of the
receiving antenna of the earth station (K);

apparent increase in the recel system noi perature of the satellite S, caused by an

interfering ¢ output of the receiving antenna of this sate
apparent increase in the receiving system noiss ature of the earth station eg, d
an interfering emission, referred to the output of the receiving antenna of this station (K);

maximum power dens
worst 4 kHz band for a
above 15 GHz) (W/Hz):

transmitting antenna gain of satellite S in the direction 1 (numerical pawer ratio);

direction, 1 satellite S, of the receiving earth station e’y of satellite link A

NOTE H\\\‘w\l\.‘
carth station s of satellitc lr

direction, from satellite 8, of satellite 8"

maximum power density per Hz delivered to the antenna of the transmitting earth station ey
(averaged over the worst 4 kHz band for a carrier frequency below 15 GHz or over the worst
| MHz band above 15 GHz) (W/Hz):

receiving antenna gain of satellite S in the direction & (numerical power ratio);

direetion, from satellite S, of the transmitting earth station er of satellite link A;

direction, from satellite S, of the transmitting earth station e’y of satellite link A"

direction, from satellite S, of satellite S";

topocentric angular separation in degrees between the two satellites!, taking the longitudinal
station-keeping tolerances into account;

NOTE - Only the topocentric angle &, should be used in dealing with Case I

Appendix

i) ¢

2a(0):

e GSO-networks sk

geocentric angular separation in degrees between the two satellites, taking the longitudinal
station-keeping tolerances into account;

NOTE - Only the geocentric angle 6, should be used in dealing with Case 11

transmitting antenna gain of the earth station ey in the direction of satellite S’ (numerical
power ratio);

el ing antenna gain of the earth station ey in the direction of satellite 8" (numerical power
ratio);

Boltzmann's constant (138 = 107 J/K);

free-space transmission loss? on the downlink (numerical power ratio), evaluated from
satellite S to the iving carth station ep for satellite link A

NOTE e pace transmission loss on any dewnlink evaluated from the satellites S or § to the receiving

adio Re

The free-space loss on any uplink cvaluated from the carth stations ey or ¢'r to the satellite § or " is
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considered to be
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USE OF BR SPACE

APPLICATIONS
HELPS

Provides guidance to apply and
comply with Radio Regulations




1 TO PREPARE
’ ELECTRONIC
| FILINGS

| r Create and validate filings
| Il | Run technical examination
| Comment

/ Query data
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BR Space Applications aim to be

=  Maximum productivity with minimum effort
= Structured and logical approach
= Quick results



BR Space Applications aim to be

Efficient
Reliable

= Comply with Radio Regulations
= Maintained by developers and engineers
= Used by administrations and operators




BR Space Applications aim to be

Efficient
Reliable

Consistent

= Repeatability of results
= Interoperability between BR space applications



BR Software is

FREE

ITU BR software webpage
BR IFIC DVD*

* 1 free per administration else CHF600/DVD or CHF3530/year




Wt

BR Space Applications Setup

Select Applications

Select Applications ta [natall

BR IFIC DVD

™ S&M [Space Application Manager]

GIBC (Graphical Interface Batch Lalc.) VvV
GIMS [Graphical Interference Management]

S5PS [Space Planz System] B R_S Oft

SpaceCap [Space Data Capture Spstem)
SpaceCom [Space Comments Capture Spztem] v
SpacePub [Space Publications Spstem)
Spacelm [Space Query and Extract System) Setu p .exe

Spacetal [Space Y alidation Syztem] _I

Selectdll | Cleardll |

¢ Back I M et » I Cancel |

| mztallE hield

(e



VERSION 7

rd
Latest version, incorporated \yaﬁ
changes from WRC-12 @




SAM

Space Applications Manager

ONE
INTERFACE

to launch BR software

X ITU-BR Space Applications Manager v7.0.0 (SNS ¥7)

B KIR|H @
.I AP30EReport D Ap30BTexCap
o u ApIDWIM L/ BR-5I5
@ FindCap r_ gc GIBC
e
H GIMS E25  iowm
'.\_; MSESCC @ Srtrack 2007
E SpacelCap a SpacelCom
== (+] (#]
:6
SpacePub Spacelny
(+] (#]
i a
@ SpaceVal r_ % SRSConvert
e




SAM

Space Applications Manager

CAPTURE NOTICES

Captures data in SNS-structured Access
database for electronic submission of notices
relating to space stations: API, Coordination
Requests, Notification, Resolution 49/552

SpaceCap

&1 SpaceCapture V7 - [GeoStationary Notice: 113520234]
& File Edit Tools View Window Help

D[ez|ea| ae| da] | ¢ (| Dy S| U =| 2| = [oormor t sty mastty e o Rsespsse]

Station Strapping | Moise Gamrma | Attachments

Natics |d: 352023 30.01.2014 Status

Notice submitted under:

7 No.9.6 Coordination " No.11.2 Motification " First Naotification ¢ Riesubmission

[~ Mo, 9114 Applies [~ Bands21.4t0 22GHz [~ Bands 21.4 to 22 GHz Special Procedurs
" Mo.9.7A Specific Receive GS0 F55 Earth stn Coordination
" Mo.9.17  Earth Station Coordinati t Admini:

MNatice intended far

Date: DD.MM.‘(‘(I30_11_2013 Administration Igm & Addtion
Serial Nbr

A1 Notilvi = Modification
BT A1F2. Motice 2
Administration IF - bmitted on I + |  Suppression

BR |dentifization Mo. of Station
ATF3 behalf of these & ey ;
Intergovermnmental vl administrations. Hl to he modfied/suppresse

Satellite System I

Tupe of Satellte Netwark ar Earth Station

* GeoStati v Satellite Net £ Specific Earth Station

" NonGeoStationary Satellite N } " Typical Earth Station

I Current DB : C:A\BR_SO0FT\srs_db\srz_all. mdb 6:40 PHM 26.02.2014




SAM GRAPHICAL DATA
Space Applications Manager CAPTURE

Captures or view service areas, antenna
gain contours and gain towards GSO
orbit relating to GSO satellite networks;
perform calculations

t# GIMS - [[SA] 111520128.C.KYPROS-SAT-5 -CYP.KD3R .E.C.01.XR3 -SA. 39.00 from REFDB]

[l oi=oram Database Edit View

SpaceCap T e T
DPeHdYUEY ! meX |2 |SR[>2vx 0[P H| L =L (W =

S e

== veRdw ¥ N
GIMS




SAM

Space Applications Manager

VALIDATION

Checks for errors and
completeness before submitting
electronic notices to BR

SpaceCap

® Space Validation 7.1.5 (04.02.2014)

Dperator 1d: NG = —

GIMS sz Rl ’L

™ Ingres: DSM J " Az aBR user i Hpen
v MS-Access (v Az an outside user
Databaze Info

S paceva I Location: o hallresulkshitodat 13520220 mdb

Noticeld| || 6

Walidation Ophions
v Straps not provided - optional under &ppendix 4 fARC-2007]

[~ Check frequency overlap uzing assigned frequency bandwidth

[ Crozg validation with Gims mdb file

| B
Enter a Matice |d or select one from the drop-down lizt E it




Space Applications Manager

SpaceCap

GIMS

SpaceVal

SpacePub

SAM

PUBLICATION

Extracts data from SNS-structured Access
database and creates rich-text document
suitable for printing or reading

*+ Publications
File Tools Help

=¥ - :
—I M IEEl @Iil ﬁl | sp R FLan | ResTRO| RES49/RESSS2 | | /Ey SpacePub w7
o

Publications

—AP4A & AP
I _I ~ Print Selection
i TSUM IExternaI VI * I~ Filter Beams./Freq,
e ™ Legend I~ Cost Becovery
C I~ Graphics I~ Line spacing
Mte. Explorer I™ Coord, infa. I~ Fartial merge
_ & IFIC DVD-ROM
/. o Metwork data in transaction [CRACE
S earch ™" Legend
e  Last Special Section published (i)
I~ Legend

I~ Remarks and graphics

Current Databaze:  CAMBR_SOFTADATAMznzpub_ w7 mdb

# Create Doc, |

Graphics

ITU only |
[ F1 for Help. Fomatéd | NUM | Copc [11:32aM | 27022004

L




SAM

Space Applications Manager

SpaceCap
GIMS

SpaceVal

SpacePub

GIBC

BATCH
CALCULATION

Determines PFD/EIRP hard limits and
coordination requirements
GSO vs GSO (9.7, 9.21/A, 9.41)

GSO vs Plans (Ap30#7.1, Ap30A#7.1)
GSO vs Terrestrial (9.11, 9.14, 9.21/C)

GIBC SNS V7 - Graphical Interface for Batch Calculations  [= ||

| Appendic 30 30A || EFFD || Power Control || Tools / Options || Chaining Manager|
PFD | Appendic8 | PXT |  Appendic7 | Appendix30B |

Operator |D: I:l
Network |D: |:|

Examination Data

[ Schedule ][ Start ]

Examination: | Hard Limits w |

Power Control (dBW): D

Output Level:

"Before" Examination

[ Perform "Efore” Comparisons

Previous Metworks: | || | | |

Files Path
CMBR_TEX_RESULTSWPFDY

Cipen Folder

75.00 Part of TEX 7.8.0.0

EXIT




SAM

Space Applications Manager COMMENTS/
OBJECTIONS

Manages comments and objections from
Administrations covering provisions Nos.
9.41 and 9.52 (9.11, 9.11A, 9.21)

“ 1. Input infarmation ta get a list of CR/C(z] to comment
G I M S BRIFIC No. /Date  ip || JI Erpiry date for decision I
& EF IFIC database [ _‘l
Adminiztration code ! network org IW /I—
Comments file lncation |
S paceval Gt list of CRAC(s]...
Yiew diaft
Mot ADM B Commer t R/
ITUBR |




SAM

Space Applications Manager QUERY

Finds and retrieves information about
networks from SNS-structured Access
database

S a Ce C a " BR Space Query and Extract System
p p File Actions Options Help

PEE® DWNEE = =202

GIMS

+'+ Standard Query: SNSP-ING ( snsdb )

Owerap Criteria | % Quick Gueries | % Plan Criteria I B Stored Qusriss
Q Query Type General Criteria | g Station Criteria I #J Frequency Criteria

SpaceVal

I~ fictfication; [~ Satellte Coordination I~ Advanced Publication [~ BSS Plan o
[~ Due Diigence [~ Earth Station Coondination [~ FS5 Plan

~ Administrative Criteria

Administration S Organization I S
BRNewokD: [ @ Rsaus: [
Publication Number gl Publication Part I 2'

‘ ; I ‘ : — Sorting Order
& Administration " Orbital Posttion " Adm |dentification " BR Identification

" Notffication reason ¢ Publication Number i Satelite Name " BR Status

BD ¥ &l W

SpacePub

SpaceCom

Notices submitted under Artide 9. 1/RR.1042 S5RS: INGRES Production |

SpaceQry



SAM

Space Applications Manager

SpaceCap
GIMS
SpaceVal
SpacePub
GIBC

SpaceCom

SpaceQry



SAM BR Databases

Space Applications Manager

SpaceCap
GIMS
SpaceVal
SpacePub
GIBC

SpaceCom

SpaceQry



API

Coord
Notif @3

DD

DD

Earth
Stations

Coord f
Notif r‘ IFIC




API
Coord X
Notif Q_,/
D[I) L Coord

DD

Earth
Stations

Notif @‘

BR Databases




BR Databases

SPACE RADIOCOMMUNICATION STATIONS

= |mportant database

= Available in BR IFIC DVD

= Contains alphanumeric data of ALL satellite networks and
Earth stations

= API, Coordination Requests, Due Diligence, Naotification,
Recorded in MIFR

= Snapshot of Master Database at production time of BR IFIC

SpaceCap or SpaceQry for browsing

SpacePub for printing
GIBC for examination

Source: http://www.itu.int/en/ITU-R/space/Documents/srsmdb_E.pdf



BR Databases

SPACE RADIOCOMMUNICATION STATIONS

Structure based on Appendix 4, Annex 2
(SNS-structured Access database)
Has 70+ tables and almost 2 GB

Findings, Date of Protection,
Coordination Requirements

v
 Network gl Beam I Group Il Assignments
» g Beam I Group I Assignments
“": g crown g
g Assignments A

Source: BR IFIC DVD > Databases > SRS_Data > sns_dbv7.pdf & SRSDiagramV7.pdf



BR Databases

API

Coord
Notif @3

DD

Earth
Stations

Notif @‘

DD

Source: http://www.itu.int/en/ITU-R/space/Documents/ificmdb_E.pdf



BR Databases

INTERNATIONAL FREQUENCY
INFORMATION CIRCULAR

Q

= Available in BR IFIC DVD and SNS Space IFIC webpage

= Contains alphanumeric data of satellite networks and
Earth stations currently published in BR IFIC

= Same structure as SRS

SpaceCap or SpaceQry for browsing
SpacePub for printing
SpaceCom for commenting

Source: http://www.itu.int/en/ITU-R/space/Documents/ificmdb_E.pdf



BR Databases




BR Databases

GRAPHICAL DATABASE

= Available in BR IFIC DVD
= Contains graphical data of ALL satellite networks
= Almost 700 MB

GIMS software for browsing
Needed by GIBC for examination

S

eeeeeee
nnnnnnnnnnn

%

Long. (Deg. / Grados)

wuw ce: http://www.itu.int/en/ITU-R/space/Documents/gimsdb_E.pdf



BR Databases

SPACE PLANS DATABASE

= Available in BR IFIC DVD SRS
= Contains data for Ap30/30A Plans

IFIC

Needed by GIBC for coordination requirements

SPS

Source: http://www.itu.int/en/ITU-R/space/Documents/SpPlans_E.pdf


09_Extra.pptx#21. Plans Database

BR Databases

DRAFT CR/D DATABASE

= Available in BR IFIC DVD SIS
= Merged comments from potentially affected
administrations received by BR under Nos. 9.11, 9.11A IFIC
and 9.21

GIMS
Notifying administration to validate

SpaceCom for viewing or validating SPS

Draft CR/D

Source: http://www.itu.int/en/ITU-R/space/Documents/List_draft. CRD_E.pdf



BR Databases

REFERENCE DATABASE

= Available in BR IFIC DVD and SpaceRefdb webpage SRS
= Contains reference tables for BR Software

IFIC

SPS

Draft CR/D

SpaceRef

Source: http://www.itu.int/en/ITU-R/software/Pages/spacerefdb.aspx



SAM BR Databases

Space Applications Manager

SpaceCap
GIMS
SpaceVal B R - GIMS
SpacePub SPACE SPS
APPLICATIONS

GIBC Draft CR/D

SpaceCom SpaceRef

SpaceQry



TYPICAL
SCENARIO




E 2

v v

v v
GIBC GIBC

v v

N

Coordination Notification




SAM BR Databases

Space Applications Manager

SpaceCap
GIMS
SpaceVal B R - GIMS
SpacePub SPACE SPS
APPLICATIONS

GIBC Draft CR/D

SpaceCom SpaceRef

SpaceQry



SpaceCap

SpaceVal



SpaceCap

SpaceVal

& SpaceCapture V7 - [Set Notice Template] Q@@

File Edit Tools Template Window Help

Open Database

Preferences

| memorr[ty ety RasTty  puan] ty Rse/ss2]

Exit

C:\BR_SOFTADATALSPACECAP Y7 MDE

Current DB : C:ABR_SOFTADATA\SPACECAP_V7 MDB

File | New Database

Click on Notice Explorer to see a list of Notices, or New Notice to create one.

7:50




< SpaceCapture V7 - [Set Notice Template] Q@@

File Edit Tools Template Window Help
gl 0| da] | W S| B =] 2| = r tormorrFfy Aty RasTty Pty Rseejss2|

Tl Start Page - AP4/V and AP4/VI Advance Publicaticn =)

Transaction |d:

SpaceCap

Select Notice Form
API, Coordination, Notification, Due Diligence

SpaceVal

Current DB : C:ABR_SOFTADATA\SPACECAP_V7.MDB ' Click on Notice Explorer to see a list of Notices, or New Notice to create one. 7-50




o SpaceCapture V7 - [Set Notice Template] Q@@

File Edit Tools Template Window Help
| e| 8| | W »] 8| B = 2| = | sonorF[y a3 masT|r e oy Rssyss)

Start Page - AP4/V and AP4/VI Advance Publication 4

Transaction |d:

—_

SpaceCap

SpaceVal

Current DB : C:A\BR_SOFT\DATA\SPACECAP_V7 MDB Click on Notice Explorer to see a list of Notices, or New Notice to create one. 7:50 y




o SpaceCapture V7 - [Forms of Notice Advance Publication]
Ep Fle Edit Tools View Window Help

D]Eﬁ?l&ﬂ Wl,ﬂ,‘d 'y 1|>|»|7_§] .—’?I,gﬂ,gl l ty cRpvot| 1y a1 [y RasT|y ean] oy Rsassss2)

MNotice | Beam l Remarks I

Notice I¢ dvance Publication 4042014 [NSRNoi  |
SpaceCap

Date: DD,MM_YY‘[]4_04,2014 Administration I [~ Notice intended for
Serial Nbr " Add O Mod ¢ Sup
A1f Notifying | Alf2 Notice BR Identification No. of th
aammssion | =] Gimitedon = Satelite Network tobe
A3 behalf of these Modified
Intergovernmental v | administrations. _“J
Satellite System
" GeoStationary Satellite Network " Mon GeoStationary Satellite Network
~ Section Il Aicle 3 Network has no Beams
(" Subject to coordination
" Not Subject to coordination
" Both
Current DB : C:ABR_SOFTADATA\SPACECAP_V7 MDB | date of receipt of the nolice{ 7:50 PM } 04.04.2014

N\




= SpaceCapture V7 - [Forms of Notice Ap4/Il and Ap4/ill]
Ep Fle Edit Tools View Window Help

Dezlen| 6] ] v| W > [»] 8] & =| 2| = [oocrmorr 3 |ty rast|ty puan| 3 Rssojss2]

Notice | Station I Beam I Strapping | Noise Gamma l Attachments I

S paC e Ca p l Notice Id: AP4/1l and AP4/1Il [Appendis 4 - Annex 28) stas [T ’

"~ Notice submitted under:

" No.9.6 Coordination " No.11.2 Notification " First Notification ¢ Resubmission

[T No. 9114 Applies [~ Bands21.4t0 22GHz [~ Bands 21.4 to 22 GHz Special Procedure
" No. 9.7A Specific Receive GS0 FSS Earth stn Coordination

(" No. 917 Earth Station Coordination amongst Administrations

S aceval e - Notice intended for———————
p Date: DD.MM.YY|04.04.2014 Administration l—  Addition

A Setial Nor ¢ Modiication

oy ATf2. Noti ;

Administration b subminec:ilzi | +] & SUDRTFSS[OH .
BR Identification No. of Station

A1f3. behalf of these be madifieds d

Intergovernmental v | administrations. xI to be modified/suppresse

Satellite System

- Type of Satellite Network or Earth Station

" GeoStationary Satellite Network " Specific Earth Station

" NonGeoStationary Satellite Network ¢ Typical Earth Station

Take note of database

Current DB : C:ABR_SOFTADATAASPACECAP_V7 MDB ’ ‘ 7:51 PM } 04.04.2014

N\




e Space Validation 7.1.5 (04.02.2014)

DOperator Id: NG -
—Database Type 1 1~ User Role - ’ I/L
" Ingres: DSN j (" As aBR user c Open
| (& MS-Access i

Open database

SpaceCap

i~ Database Info- 1 X7

Lacation:

Notice Id | a

SpaceVal

‘ [~ Cross validation with Gims mdb file

I Gims 'Ji-,-":'ﬁiu:‘ti'i'l i]

Click on the <Explorer> button to select and open a database




SpaceCap

SpaceVal

e Space Validation 7.1.5 (04.02.2014)
DOperator Id: NG

—Database Type 1 1~ User Role
" Ingres: DSN d " As aBR user
| (& MS-Access | % As an outside user

- Database Info-
Laocation: c:\allresults\todo’113520227 . mdb

Notice Id [lIEREIEE ~| | FSATN3552w

i~ Validation Options —
v Straps not provided - optional under Appendix 4 (WRC-2007)
[~ Check frequency overlap using assigned frequency bandwidth

‘ v Cross validation with Gims mdb file

Gims database:| - |

[

>

Select Validation / Error Msg options and Start Validation

Click Validate




SpaceVal

SpaceCap

e Space Validation 7.1.5 (04.02.2014)

DOperator Id: NG

—Database Type 1 1~ User Role
" Ingres: DSN d " As aBR user
| (& MS-Access | % As an outside user

- Database Info-
Laocation: c:\allresults\todo’113520227 . mdb

Notice Id [113520227 | | F-SAT-N3552w

i~ Validation Options —
v Straps not provided - optional under Appendix 4 (WRC-2007)
[~ Check frequency overlap using assigned frequency bandwidth

‘ [ iCross validation with Gims mdb file

Gims database l i]

Yalidation completed. Click on the <Report> button to view results

View Report




SpaceCap

SpaceVal

% SNS Validation Errors

& “« 4 4 » n 4 & )
Rule Report First Prey Mext Last Space Rules | Earth Rules | Plan Rules Items
Sumr-nary Fatal Ei;ért |

VYalidation Report for 113520227 User NG created on 04.04.2014 7:54:30 PM with Space¥al 7.1.5

C:\ALLRESULTSATODOA 13520227 mdb

Ntc ID: 113520227 Adm: F Sat Name: F-SAT-N3-55.2W Orb Pos: -55.2 Action:A Stgtus:01 D_RCVY: 21.12.2013
Fatal Errors: 0 Warnings: 72
Beam |E/R | Grpid Table Value |Row no | Yal err | Rule | Severit g

_» FUKTR R 113729203/ emiss pep._min 9672 P W C8el Invalid value

113729204 pep_min |-47.2 7672 2 W |C8el Invalid value
_|UK2R 113729182|e_as_stn|ant_diam [0.45 11710 2.2 W |C10d7/d8 |Antenna diameter too small for geostationary satellite system using
[ 113729183 ant_diam (0.6 11710 22 W |C10d7/d8 |Antenna diameter too small for geostationary satellite system using
|} 113729184 ant_diam 0.8 1710 2.2 W |C10d7/d8 |Antenna diameter too small for geostationary satellite system using
| i) 113729185 ant_diam 1.2 1710 22 W |C10d7/d8 |Antenna diameter too small for geostationary satellite system using
=3 113729186 ant_diam |2.4 11710 2.2 W |C10d7/d8 |Antenna diameter too small for geostationary satellite system using
=] emiss  |pep_min |-40.8 9|72 |2 W |C8cl Invalid value
| 113729187 | e_as_stn|ant_diam |35 11710 2.2 W |C10d7/d8 |Antenna diameter too small for geostationary satellite system using
] emiss pep_min |-44.1 9|672 2 W |C8cl Invalid value
] 113729188 pep_min |-47.2 9|672 2 W |CBel Invalid value

113729189 pep_min |-50.1 9672 2 W |C8el Invalid value
|UK3R 113729209 pep_min |-40.8 9|672 2 W |CBcl Invalid value
i} 113729210 pep_min |-44.1 9672 2 W |C8el Invalid value
= 113729211 pep_min |-47.2 9|672 2 W |CBel Invalid value

113729212 pep_min |-50.1 9|672 2 W |C8el Invalid value
__|UKR 113729178 pep_min |-40.8 9/672 2 W |CBel Invalid value
] 113729179 pep_min |-44.1 9|672 2 W |C8cl Invalid value
[ 113729180 pep_min |-47.2 9|672 2 W |C8el Invalid value
[ ) 113729181 pep_min |-50.1 9|672 2 W |CBel Invalid value
[0 113732912 pep_min |-40.8 9672 2 W |CBel Invalid value
| i) 113732913 pep_min |-40.8 9672 2 W |C8el Invalid value
= 113732914 pep_min |-44.1 9|672 |2 W |CBel Invalid value v
of | ;FJ




Send to

BRMail@itu.int

= Validated database with no fatal errors
» Send mail/fax (+41 22 730 57 85)
confirmation within 7 days
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B S0t

= |nstall from BR IFIC DVD or website

= Use databases of latest BR IFIC DVD

= Get help from ITU BR Seminar webpage or
brsas@itu.int
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