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Earth Station Coordination

r. N

. Determination of the Coordination Area Around
an Earth Station based on AP7

*. 2 Tools:
Capturing (SpaceCap, Appendix 7 Capture)
GIBC Appendix 7 Calculation




Definition of Coordination Area — AP7

Coordination area represents the area surrounding

an earth station sharing the same frequency band

with terrestrial stations , or the area surrounding a
transmission station that is sharing the same
bidirectionally allocated frequency band with

receiving earth stations , within which the
permissible level of interference may be exceeded
and hence coordination is required.




Coordination Area-
What does it mean?

It represents a regulatory concept
based on Worst Cases &
Conservative Assumptions.

.. @ It's notan exclusion zone.

225 | | | More detailed calculations and
discussions need to be performed.
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AP7 Capture

SpaceCap
(BR Software)

(BR Software)

PLEASE NOTE

B Only COMPLETE ES capture Data
ES Capture data ES Capture data can I_:)e sent
(.MDB) (.MDB) - for Coordination with ADM

- for Notification to BR

| GIBC/AP7
(BR Software)

(

Coordinationp

Telscommunication
= Unlon

Area/ADM E S o rnational




In this workshop....

GIBC Appendix 7 Calculation

Software Installation
Select input database
Appendix 7 calculation
Generate report document
Include Auxiliary Contours

O O O O O

Proposed Exercises:

> To generate Coordination Contours for FSS Transmitting and Receiving Earth
Station in the 6/4 GHz band

» To repeat the calculations to see the effect of the horizon elevation angles on the
coordination contours
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Installation

GIBC software can be installed from the ITU-R website
( ITU-R/software)

As of January 2012, the Space Radiocommunications Stations (SRS) on
DVD-ROM is replaced by the BR International Frequency Information
Circular (BR IFIC) - Space Service.

Each edition of the BR IFIC Space Services will contain the SRS database.

Install GIBC & Open
the application



Proposed Exercises

Generation of coordination contours:
FSS Transmitting and Receiving ES in the 6/4 GHz band

-Input example database (SNS format):
Tx&RxEarthStation@6&4GHz.mdb

-ES name:

-ES Notice ID: Ex.1 (with zero deg. horizon elevation angles)
Ex.2 (with non-zero deg. horizon elevation angles)

. Solutions
Tx&RxEarthStation@6&4GHz.mdb



mailto:Tx&RxEarthStation@6&4GHz.mdb

GIBC/ AP 7- Input Database

Database file location-
Tools/ Options page

Gibc SNS V7 - Graphical Interface for Batch Calculations E.L,

Appendix 30B | Appendix3030A | EPFD | PowerContr{f  Tools / Options

Additional GIMS Databases
“ " Run GIBC

Container Path

Select Tools & Options tab

Use the browse button to select following
file from the Workshop directory:

Tx&RxEarthStation@6&4GHz .mdb
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Ex-1 GIBC/ AP 7- Calculation How IOl Beeed?

*. Select the Appendix 7 tab

Gibc SMS V7 - Graphical Interface for Batch Calculations EEE re Y

*. Enter ES Network ID

Appendic 30B | Appendic 30304 | EPFD | PowerCortrol | Tools / Options |
Appendix @ |  PFD femestialserv) | PFD (space serv) Appendbc 7

Network ID: [112505405 £ Report _ | 112505405

v Waming | Emor [V Progress

Message

Probably affected countries for diagram #1: EST  RUS Progress inc
Diagram #2: "Diagram 2: 2.1_TABLES being calculated. .. Progress inc
Probably affected countries for diagram #2: DNK. EST ... Progressine
APT pack version: 2.3.0.08ppendix 7/Pt-3.2.0.0/Fm-3.2.0.... Progress ini—,
Store nte_id = 112505405 in ESCC database. . Progress ini| =
Batch Calculation finished OK at 11:06:25. Output database .. GIBC |

. - Check Progress of Calculation
Calulston Output Select type of messages :
— Warning\Error\Progress

e\

. Press Calculate

RTF Report Generation

CANBR_TEX_RESULTSWAPP7112505405_161202_110629.mdb _I ReSUItS In MS_AcceSS flle

i = Each calculation in a separate file

Results Directory:
C:\BR_TEX_RESULTS\APP?7

Naming convention:
NetworklId Date_Time.mdb
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Ex-1 GIBC/ AP 7- Generate Report

Gibe SMS V7T - Graphical Interface for Batch Calculations-

Appendoc 30B | Appendic 30 30A | EPFD | PowerControl | Tools / Options |
Appendix 8 | PFD gemestrialserv) | PFD {space serv) Appendix 7

Network ID: |112505-lﬂ5 Caloulate | Report |

¥ Waming W Emor ¥ Progress

Message | Module
Calling batch print at 11:33:34. . GIBC

CoorDis.Pub - IPub Intefface - RTFG10 : Pemission denied. ... Emorin C:h\br_
Batch printing finished with emors at 11:33:35. .

-
GIBC

@ CoorDis.Pub - IPub Interface - RTFG10 : Permission denied. Error create
W' RTF document. No diagrams are plotted
Error in C\br_soft\batch\app/\Ap7Print.dll
csources\Ap7BatchPrint.cpp, 861

L BR_TEA RESULTSWAPF T 12000000 161202 T 13320 mdb =]
W Print Aviliary Scale (km) I

— Version
3300 Appendix 7

After an Appendix 7
calculation...

Just Press the
Report button

Ap7Print.RTF is
rewritten each
timelll

If the file is locked

you will get an error
message.

A
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Ex-1 Report Document- Graphics

Diagram Z: 2.1 TAELEE. RECEIVING GS0 ES in FIEED-SATELLITE SERVICE W.R.T. TREMSMITTING TERRESTRIAL

STATIONS. TS: fixed, mobile

Earth =tation name: HELSINKI TEHTAMMFATT

Earth =tation po=ition: 024ES5T71360MD231

1045.00 FEm {default}

Ap7Print.RTF Document

Graphics:

Contains diagrams displaying

o Title

o Details

o Coordination Contours
Main Mode | and Il
Auxiliary Contours

o Country codes

oLegend

Edits the Ap7Print.RTF file in the
C:\br_tex_results\ap7 folder
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Ex-1 Report Document- Details

AHMATYSIS DATE AMD TIME: 2016-12-02 11:48:27
VERSION: 3.3.0.0Appendix 7/P1t-3.2.0.0/Frm-3.2.0.2/Clc-3.1.0.0/Prp-1.2.0.0/5H5-3.1.0.0/RFTF-3.1.0.0/Ref-3.2.0.1

Diagram 2: 2.1 TABLE3. RECEIVING G350 ES in FIXED-SATELLITE SERVICE W.R.T. TRANSM O Coordination distances

HOTICE ID: 112505405 EARTH STATION NAME: HELSINEI TEHTRAZNEATO ELRTH STATION FO3I

ADM/GEC_ARER: FIN/FIN RAIN CLIMATICAL ZONE: E 4
SATELLITE NAME: EXPRESS-3 SATELLITE ORBITAL BOSITION: -11.00 DEG a aZ] mu S

ANTENHA ABEZIMUTH: 21%.30 DEG LNTENNA ELEVATION: 15.38 DEG
FREQUENCY BAND: 3941.2600-3942.2600 MHZ ASSIGNED FREQUENCY: 3941.76 MHEZ

MAXIMUM ANTENMA GAIN: 34.30 DBI MRXIMUM POWER DENSITY: - DBW/HZ O 0_355de rees at 5 de
ANTENNA PATTERN: APENSTE06VOL1

2.1 TABLEE Model: PLM DUCTING
1928.%2 DB (DOES5 MOT INCLUDE HOR. CORR. AND ANT. StepS)

156.% DB

TEANSMISSION LOSS MODE 1:
TEANSMISSION LOSS MODE Z:

AZIMUTH o 5 10 15 20 25 30 3s 40 45 S0 55 &0
OFF-2XIS 137.7 142.3 145.7 151.0 155.0 158.7 161.% 163.95 164.6 163.2 161.7 158.6 154.%5 150.8
HOR.ELEV. - - - - - - - - - - - -

HOR.COERER. - - - - - - - - - - - - - o o

ANT.GAIN -10.0 -10.0 -10.0 -10.0 -10.0 -10.0 -10.0 -10.0 -10.0 -10.0 -10.0 -10.0 -10.0 -10.0 O Detal lS Of the Calculat]on

COORDINATION DISTANCE (EM)

MOLDE 1
0.0 DB 343 343 343 343 348 349 351 351 351 355 355 355 435

MODE 2

[

— o Intermediate data

2659 Z88

OFF-RXIS 5.5 94.7 8%.% §5.1 B0.3 75.5 70.7 &5.%2 el.1 56.3 3S5l.& 46.9 42.3
HOR.ELEV. - - - - - - - - - - - - -
HOR.CORR. - - - - - - - - - - - - -
ANT.GAIN -10.0 -10.0 -10.0 -10.0 -10.0 -10.0 -10.0 -10.0 -10.0 -10.0 -10.0 -10.0 -10.0 -10.0
COQRDINATION DISTANCE (EM)
MOLDE 1 =
0.0 DB 354 354 354 354 354 354 354 354 3514 354 354 354 375 O L]St Of affected Countr]es
MODE 2

[ 270

AEIMUTH

OFF-RXIS 25.1 28.2 33.5 37.%9 42.5 47.1 §5l1.B8 56.5 €l.3 66.0 70.8 75.6 80.5

HOR.ELEV. - - - - - - - - - - - - -

HOR.CORR. - - - - - - - - - - - - -

ANT.GAIN -6.0 -7.6 -%.1 -10.0 -10.0 -10.0 -10.0 -10.0 -10.0 -10.0 -10.0 -10.0 -10.0 -10.0

COORDINATION DISTANCE (EM) .

MODE 1 Print the Report Document
0.0 DB 636 580 561 583 488 513 426 461 483 478 502 500 438

MODE 2
0.0 DEG 273 273 273 273 273 272 272 272 272 272 272 271 271

I PROBABLY AFFECTED COUNTIRIES: DNE EST LIU VL POL RUS 3 I
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Horizon elevation Angles

* if no values between = Average va

* No values = default 0 degree

i

& 2y

<

-t

'ple

Azimuth x4 ° Azimuth x2 °

T
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Effect of Horizon Elevation Angle
Coordination Area around a Receiving Earth Station

: 5- 3 . ‘ ! : : : ':El:' ¢ ' : f. a . ) k S
1l 1 [Reduced
; 5; 5' | Coordination Area

HORIZON ELEVATION ANGLE : 0° HORIZON ELEVATION ANGLE: Actual Value

15



Ex-2 GIBC/ AP 7- Calculation

Gibe SNS V7 - Graphical Interface for Batehl Calculations \EE.L |
ol e

Appendix 30B | Appendix 30 304 | EF‘FD | PowerControl | Tools / Options |
Appendix 8 I PFD {emestrial serv.) PFD {space serv.) Appendix 7

Nenvor ' .ﬂl

v Waming ¥ Emor ¥ Progress
Message Module -

Probably affected countries for diagram #1: EST RUS Progress ine
Diagram #2: "Diagram 2: 2.1_TABLE® being calculated... Progress ine
Probably affected countries for diagram #2: EST VA R... Progress im
APT pack version: 3.3.0.0Appendic 7/Pk-3.20.0/Fm-320... Progress ini—
Store ntc_id = 112505404 in ESCC datab Progress ing =
Batch Calculation finished OK at 13:03:33. Output database ... GIBC —

-

4| [Tl |
Calculation Output
Aux Contours |
Out DB: CABR_TEX_RESULTS'\APP7112505404 161202_130332 mdb

RTF Report Generation
CABR_TEX_RESULTS\APPT112505404 161202_130332 mdb |

v Print Avncliary Scale {lem) I

Wersion
3300 Appendic 7

How to Proceed?

ra
A d

ra
A d

e
-

Select the Appendix 7 tab
ES Network ID

Enter the 2"d Earth Station notice Id. (Ex.2
non-zero deg horizon elevation angle)

112505404

Press Calculate

! International
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Ex-2 Report Document- Graphics

Diagram 2: 2.1 TABLES. RECEIVING GSQO ES in FIXED-SATELLITE SERVICE W.R.T. TRRNSMITTING TERRESTRIAL
STATIONS. TS5: fixed, mobile

HNotice ID: 112505404 Earth station name: HELSINEI TEHTRAWEATU
Administration/Geographical area: FIN/FIN Earth station position: 024EET713€0KW0531
Satellite oprbital position: -11.00 Satellite pame: EXPRESE-3

Frequency band: 3541 _Z&00-3542_Zc00 MHz

30E

Scale: 675%.00 Em (default)

International
S Telscommunication

—|— E5 position Unlan

Main Model

Main Modez2
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Ex-2 Report Document- Details

Diagram 2: 2.1 TABLES. RECEIVING G50 E5 in FIXED-SATELLITE SERVICE W.R.T. TRANSMITTING TERRESTRIAL STATICNS. TS5: fixed, mobile

NOTICE ID: 112505404 EALRTH STATION HNAME: HELSINFI TEHTRANKATU ELARTH STATION POSITICHN: 024ES571360H0S31 FPHRSE: D
ADM/GEQ_RRER: FIN/FIN RATN CLIMATICAL ZCHE: E

SATELLITE NRME: EXPRESE-2 SLTELLITE OQREITAL POSITION: -11.00 DEG

ANTENNA RZIMUTH: 215.90 DEG ANTENNA ELEVATION: 15.38 DEG

FEEQUENCY BAND: 3941.2600-3942.2600 MHZ ASSIGNED FREQUENCY: 3941.76 MHZ PERCENTAGE OF TIME: ©0.0017 %

MAXIMUM ANTENNA GAIN: 34.30 DEI MRXIMUM POWER DENSITY: - DBW/HZ HOISE TEMPERATUEE: 400.0 K

ANTENNA PFATTEEN: APEN3TS0&VO1
2.1 TRBLEE Model: PLM DUCTING

TEANSMISSION LOS3 MODE 1: 1%5.5% DB (DOES NOT INCLUDE HCR. CORR. ZND ANT. GAIN)
TEANSMISSION LOS3 MODE Z: 156.5% DB
AZIMUTH o S 10 135 20 235 30 a5 40 45 50 55 &0 &35 70 73 g0 a5 a0 as 100 105 110 113
OFF-RXIZ 135.5 139.9 145.7 149.5% 153.7 157.2 160.1 162.0 l€2.6 161.95 1&0.0 157.1 153.6 145.7 145.5 141.2 136.7 132.1 127.5 122.8 118.1 115.4 105.2 104.4
HOR.ELEV. 5.0 5.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 Z.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 0.0 0.0
HOR.CORR. 35.0 35.0 28.7 28.7 28.7 28.7 28B.7 28.7 28.7 28.7 28.7 28.7 28.7 28.7 28.7 28.7 Z28B.7 28.7 28.7 28.7 28.7 Z28.7 0.0 0.0
ANT .GATH -14.0 -10.0 -10.0¢ -10.0 -10.0 -10.0 -10.0 -10.0 -10.0 -10.0 -10.0 -10.0 -16.0 -10.0 -19.0 -10.0 -10.0 -10.0 -10.0 -10.0 -10.0 -10.0 -10.0 -10.0
COORDINATION DISTANCE (EM)
HMODE 1

0.0 DB 184 184 218 Zle 222 223 ZZa 228 226 231 231 Z31 338 402 402 402 371 383 401 401 258 257 354 354
MODE 2

0.0 DEG 269 288 288 2885 285 268 288 288 268 2838 2€8 288 268 2885 288 2859 288 285 268 ] 270 270 270 270
AZIMUTH 120 125 130 135 140 145 150 155 10 165 170 175 130 185 1350 185 200 205 210 215 220 225 230 235
CFF-RXIS %%.5 94.7 8%.% 85.1 80.3 75.5 70.7 &5.% el.1 56.32 5l1.6 4e6.68 41.% 37.3 31.8 27.5 23.2 18%.2 15.8 13.3 1Z2.4 13.4 15.% 18.3
HOR.ELEV. G.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 G.0 1.0 1.0 1.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
HOR.CORER. G.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 ¢.0 21.5 21.5 21.5 33.0 33.0 33.0 33.0 33.0 33.0 33.0 33.0 33.0 33.0
ANT .GATH -1.0 -10.0 -10.0 -10.0 -10.0 -10.0 -10.0 -10.0 -10.0 -10.0 -10.0 -10.0 -10.0 -10.0 -8.8 -7.0 -5.1 =-3.1 ~-0.% 0.8 1.7 0.8 -1.0 -3.Z2
COQORDINATION DISTANCE (EM)
MODE 1

0.0 DB 354 354 354 354 354 354 354 354 354 354 354 265 2380 303 367 ige 381 380 457 473 476 478 471 439
MODE 2

0.0 DEG 270 271 271 271 271 271 27Z 272 272 272 272 Z72 273 273 Z73 273 273 273 273 273 273 273 273 273
AZIMUTH 240 z45 250 255 Za0 265 270 273 280 285 250 z85 300 305 310 315 320 3235 330 335 340 345 350 355
OFF-RXIS 23.3 27.6 32.1 3¢€.7 4l1.4 46.1 50.5 55.3 e6€0.1 £4.% 6.5 74.3 78.1 954.0 B8.3 23.6 95.4 103.1 107.8 112.6 117.3 121.9 12&6.6 13l.1
HOR.ELEV. 3.0 3.0 3.0 3.0 3.0 3.0 4.0 4.0 4.0 4.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 .0 5.0 8.0 5.0 5.0
HOR.CORR. 33.o0 33.0 33.0 33.0 33.0 33.0 34.0 34.0 34.0 34.0 35.0 35.0 35.0 35.0 35.0 35.0 35.0 35.0 35.0 35.0 35.0 35.0 35.0 35.0
ANT .GATH -5.2 -7.0 -8.7 -10.0 -10.0 -10.0 -10.0 -10.0 -10.0 -10.¢0 -10.0 -10.0 -10.0 -10.0 -10.0 -10.0 -10.0 -10.0¢ -10.0 -10.0 -10.0 -10.0 -10.0 -10.0
COORDINATION DISTANCE (EM)
HMODE 1

0.0 DB 413 3B3 364 336 328 328 31la 318 ile 318 288 Z72 230 185 184 184 184 1584 184 184 184 184 134 184
MODE 2

0.0 DEG 273 273 273 273 273 272 272 272 272 272 272 271 271 271 271 271 270 270 270 270 270 268 268 288

I PROBABLY AFFECTED COUNTRIES: EST LVAa RUS 3 I
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GIBC — Compare Results (

FIN

PROBABLY AFFECTED COUNTRIES:
DNK EST LTU LVA POL RUS S

Rx) _

PROBABLY AFFECTED COUNTRIES:
EST LVA RUS S

19



Auxiliary Contours — Mode 1
Appendix 7- Annex 6 AP7- Annex 6

Intend to assist

) ) ) administrations in
Extra coordination lines bilateral discussions

inside main contour
decided between ADMs

- 5 dB Auxiliary contour
(Gx = 45 dBi)

" I"l
Jr il International
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Creating Auxiliary Contours- GIBC

Gibc SNS VT - Graphical Interface for Batch Calculation E‘
- N r— -

Appendix 30B | Appendix3030A | EPFD | PowerControl | Tools / Options |
Appendix 8 | PFD femestialserv) |  PFD (space serv) Appendix 7

MNetwork 1D: I 12505404

¥ Waming W Emor [¥ Progress

A M1{dB): -10.00 -20.00

: CABR_TEX_RESULTS'APPMESCC.MDB

RTF Report Generation
CHBR_TEX_RESULTS“APPMESCC.MDE

W Print Avceiliany Scale (km) I

How to proceed

«Select the Appendix 7 tab
eEnter the Network ID
112505404

«Select the values for generating
Auxiliary Contours :

-10 dB and -20 dB for mode 1
eCalculate

eCreate and Open the Report

International
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Creating Auxiliary Contours- GIBC

Diagram 2: 2.1 _TABLERE. RECEIVING 30 ES in FIXED-SATELLITE SERVICE W.R.T. TRANSMITTING TERRESTRIAL
STATIONS. TS: fixed, mobile

Fotice ID: 112505404 Earth station name: HELIIREI TEHTAAWFKATO
Bdministration/Gecgraphical area: FIN/FIN Earth station position: 0Z4EST1ZE0H053L
Satellite orbital pesition: -11.00 Sat=llite nam=: EXFREZ3I-3

Freguancy band: 3541.2800-2042.2€00 MEz

i
23E E
P

SBcale: E75.00 Fm (defauls]

+ EJ3 po=ition .- «- Bux. Model -10.0dB
Main Model ---- Bux. Model -z0.0d4dE
Main ModeZ 22




