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REFERENCES
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1 INTRODUCTION

11 The Regional Preparatory Group Meeting for ITU World Radiocommunication
Conference — 2015 (WRC — 2015) for the ICAO APC region was held in D-Beach Hotel, Pattaya,
Thailand on 11 and 12 March 2014. The meeting was organized in conjunction with the Thirtieth
Meseting of the Aeronautical Communication Panel, Working Group — F (ACP WG-F/30).

2 DIsSCUSSION

21 The meeting was presented FREQUENCY FINDER as being a program for
managing, assessing compatibility and presenting frequency assignments for Aeronautical
Communication and Navigation Systems on a map the working paper is available as Appendix A to
this information paper.

3. ACTION BY THE MEETING

31 The meeting is invited to note the information contained in this information paper.
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SUMMARY

This paper presents the Frequency Finder software, which was devel oped as atool to assist
ICAO Regional Offices and States to manage and coordinate aeronautical frequency

assignments.
1 Introduction
11 ICAOQ is developing the program Frequency Finder that offers atool to assist ICAO

Regional Offices and States to manage and coordinate aeronautical frequency assignments. This
program combines the data base management functions for updating the ICAO COM lists, calculation
of interference areas and a geographical interface for plotting of the frequency assignments, including
any interference area, on a map (currently with Google Earth only). The graphical interface can be
used to overlay frequency assignments on certain geographical areas such as ACC or FIR sectors,
with air-routes and combined with other ICAO databases that are being devel oped.

12 The program has initially been developed to provide support to Regional offices that
have a central role in the coordination of frequency assignment with focus on ICAO Regions outside
Europe (and in North Americaz USA and Canada). The program is currently being modified to
accommodate frequency assignment planning in Europe as well (in particular the use of 8.33 kHz
frequency assignments).

13 Frequency Finder is built along different modules:

e VHF air/ground communications (DSB-AM, VDL Mode 2 and VDL Mode 4)
e VHF navigation (ILS, VOR, GBAS, VDL Mode 4)

e NDB

e HF air/ground communication

e SSR Mode Sl code assignments

In addition, Frequency Finder has included applications that will allow for the plotting of FIR sectors
and air-routes as well asfor ACC sectors as used in Europe.
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14 The program is using FileMaker Pro (version 12) for data base management,
calculation of interference contours, assessing compatibility between frequency assignments and for
generating the files necessary to plot the frequency use and interference areas on a map (with Google
Earth). The program is available in a full version (that requires the user to have FileMaker Pro
installed on the local computer) and in aruntime version (which does not require FileMaker Pro).

15 The modules for NDB and HF frequency assignment planning are still to be
developed. The module for the coordination of SSR Mode S Interrogator Identifier codes (only for
using the codes 0 — 15) is being implemented. The planning criteria for the coordination of these
Mode S Il codes have been reviewed by the Aeronautical Surveillance Panel this module will be
incorporated in Frequency Finder shortly. The module for VHF navigation systems (ILS, VOR and
DME has been completed using the [limited] frequency assignment planning criteria for these systems
that are applied in the ICAO Regions outside Europe. This module is being modified to incorporate
the planning criteria for ILS, VOR and DME as per Annex 10. The module for VHF air/ground
communication planning has been completed. This module implements the planning criteria for VHF
air/ground communication systems as described in detail in the ICAO Handbook on radio frequency
spectrum requirements for civil aviation, Volume Il (Doc. 9718).

15 Frequency Finder has been used to generate the ICAO global frequency assignment
plans which is to be published on the ICAO website and has concatenated and harmonized the
different ICAO Regional COM lists into a single data base, including a single format for the
frequency assignments. This globa frequency assignment plan is intended to facilitate interregional
coordination of frequency assignment as well as to be used as part of the global eANP. The global
frequency assignment plan will aso be used to seek registration of frequency assignments that have
been coordinated through ICAO with the International Telecommunication Union (ITU) in the ITU
Master International Frequency Register (MIFR). The globa frequency assignment plan can be
accessed with the URL http://gis.icao.int/ff 1/ff1.php .

2. Using Frequency Finder.

21 The module for VHF air/ground communications in a standalone configuration is
completed. Frequency Finder includes the global database of frequency assignments for VHF
air/ground communications and VHF Navaids (including DME).

Note: Frequency Finder currently includes for the VHF Navaids the frequency assignment planning
criteria that are applied in Regions outside Europe. Working Group F of the Aeronautical
Communications Panel is involved in developing harmonized criteria that should be applied on a
global basis.

Freguency Finder is linked to the Global database which facilitates the updating (by States) of their
local version of the Global (or Regional) database. For use by Regional Offcies, a method has been
implemented to upload modifications to the Global database.

2.2 Management of the database in Frequency Finder is provided by typical data base
functions such as:

e Querying the database — the database can be queried using specific parameters (Region,
Country, Location, Frequency, Service or FIR (ACC) sector. The user can aso manually
select frequency assignments.

e Entering new frequency assignments — entering new frequency assignments can be done
through a special window in the program
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e Maodifying existing frequency assignment - modifying an existing frequency can be done
through a special window in the program

Note: new frequency assignments or modifications to an existing frequency assignment can
immediately be tested for compatibility with other frequency assignments; these frequency
assignments can be saved asa “ draft” or “temporary” assignment

e Exporting the data base (as FileMaker Pro,

COM list

A screenshot of the (global) databaseisin Figure 1

Excel or PDF file) in the format of the ICAO

3 Frequency Finder 37 =R
L] @ 9 2 @ o-ge @ % =
Records Show All | Mew Record Delete Record | Find Sort. Share Manage Debugger Data Viewer
Layout: [COM_List3 <] View s:[ 8 = B8 | [ Preview s [ Editlayout
gic Fi::x:l::gy - D \ 2 Import Regional Office 2 | »
| | ©» e
B g . [l B
ol Regional COM list
O R s
41 Key Region #lFrequency 4} Country ctry 4} Location latitude  Longitude 4} Service % DOC BIFIRSectorpolyd  nomec.  Cat Stat Cond Remar
E 20143 apac 120500 Auswalia AUS  SYDNEY 33D56'7"S 1SIDI0WE"E  APP-L APP-L 50120 1ca0 0P AlsoTWR
E 20132 APAC 121.100 Australia Aus SYDNEY 33D53'47"S  151D104E"E  FIS-U FIR-U 260/450 IcAQ oP
E 20130 APAC 121.700 Australia Aus SYDNEY 33D36'16"S 151D09'S6"E  AS AS 511 ICAQ oP
E 20140 APAC 124.400 Australia AuUs SYDNEY 33D52'19"S  151D12'27"E  APP-l APP-| 75/250 ICAD oP ATC APP(1
E 20115 APAC 124.700 Australia AUS SYDNEY 33D54'36"S  150D51'06"E  ACC-U ACC-U 260/450 ICAD oP TWR; Sur
E 20126 APAC 126.100 Australia AUs SYDNEY 33D56'57"S  151D10°05"E  APP-I APP-1 75250 IcAO oP ATCDIR V
E 20112 apac 128600 Auswalia AUS  SYDNEY 3IDSESTS 15IDIOOSE  ACC-U ACC-U 260/450 ica0 op  ACCSurv.
E 20122 apac 135900 Auswalia AUS  SYDNEY 33D5604°S 15IDIOS5"E  ACC-U ACC-U 2507450 icAD op  APP:SUNV.
E 23696 APAC 124950 Australia Aus THURSDAY ISLAND 10D34'42"s 142D13'35"E  FIS-U FIR-U 2601450 NAT 124ulo0
E 20144 APAC 119.700 Australia Aus TINDAL 14D30'55"S 132D26'33"E  ACC-U ACC-U 260/450 NAT oP ATC/MBZ
E 20147 APAC 121.900 Australia AUs TINDAL 14D30'55"S 132D26'33"E  APP-U APP-U 150/450 NAT oP
E 20149 APAC 128.100 Australia AUs TINDAL 14D30'55"S 132D26'33"E  ACC-U ACC-U 260/450 NAT oP RAAF COPM
E 20146 APAC 130.100 Australia AUS TINDAL 14D30'44"S 132D26'35"E ACC-U ACC-U 260/450 NAT oP
E 20145 apac 132800 Austalia AUS  TINDAL 14D30°S5"S 132026'33"E  ACCU ACC-U 260/450 NAT OP  MILTARY
E 20160 ApAC 118300 Auswalia AUS  TOWNSVILLE 19D1176"S 146D459"E TWR TWR 25140 icAD op
E 20159 apAc 121.800 Australia Aus TOWNSVILLE 19D15'46" S 146D45'S7"E  AS AS 5M IcAQ oP ATC/SMC
E 20150 APAC 126.800 Australia AUs TOWNSVILLE 19D11°26" S 146D45'49"E  APP-I APP- 75/250 IcAQ oP FIA (FIS);
E 20152 APAC 128.100 Australia Aus TOWNSVILLE 19D11'26"S 146D45'49"E  ACC-U ACC-U 260/450 IcAQ orP ACD (APP-
E 20176 APAC 122.900 Bangladesh BGD BARISAL 22D41'00" N 090D22'00"E TWR TWR 25140 NAT
[E[20177 [apac 122300 [Bangladesh [peD  [soGRA [ponooroo* N oooboo'oo” £ [rwR JrvR 25140 Juar T T [

[ Folder kml (temp) ||| Folder ICAOfrequencydawnload |17

2.3

231

Examplesfor plotting the coverage on amap arein Figures 2 and 3.

Figure 1 — Screenshot of the (global) data base.

Mapping of frequency assignments.

Preset Region ==APAC

The Designated Operational Coverage of frequency assignments can be plotted on a
map, using Google Earth. The user can plot the DOC of a single frequency assignment or a selection
(asresult of a query) of frequency assignments. In case the frequency is linked to either an FIR sector
(or for Europe an ACC sector) the plotted coverage islimited to the boundaries of the relevant sector.
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LIEREVILLE LEON_MBA_125.500MHz

LIBREVILLE_LEON_MBA [GABON
]

125.500 MHz

Location =LIBREVILLE_LEON_MBA
Service =FIS-L

Range = 194 NM

Height = 25000 Feet

Radio Horizon = 194 NM
Latitude= 00D27'00" N
Longitude= 009025'00" E
Category = ICAD

Condition =

Remarks:

FIR name = FIR BRAZZAVILLE
Extended Range =

Key £ 40867

e =] Hligens

Cemesratic Republic efihe Gonao

Figure 2 — Designated operational coverage limited to the boundaries of the FIR Brazzavillein
Gabon; (FIR-L on 125.500 MHz MHz)

232 In Figure 2, the boundaries of the FIR Brazzaville are shown since (for testing
purposes) the frequency 125.500 MHz has been associated in Frequency Finder with FIR Brazzaville.
When calculating compatibility with other frequency assignments, protection throughout the FIR is
secured. This means that Extended range stations can be added without further coordination being
required. Also is shown in Figure 2 (in a circle segment) the actua coverage (to the radio horizon)
that can be achieved by the station in Gabon.
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Figure 3 — Overview of al frequency assignments on the frequency 125.500 MHz in the AFI, EUR
and MID Regions

233 Figure 3 shows all frequency assignment in the AFI, MID and EUR Region as per the
Regional frequency assignment plans (COM Lists). Please note that for the frequency assignmentsin
Algeria two coverage areas are shown. This is caused because of inconsistencies between the EUR
and AFI COM lists.

24 Testing existing frequency assignments

24.1 Frequency Finder can test existing frequency assignments as well as (proposed)
modifications or new frequency assignments on compatibility with the Global database.. Frequency
Finder tests compatibility of the selected frequency with all co-frequency and adjacent frequency
assignments in a circle with aradius of 1020 NM. Frequency Finder cal culates the minimum distance
required between the stations as well as the actual distance and identifies if the frequency assignment
planning criteria (minimum separation distances) are met.

24.2 The results of each of the co- and adjacent channel calculations can be examined.
Figure 4 shows the co-frequency calculation details that are presented when the frequency 119.700
MHz at Jomo Kenyatta international airport in Nairobi, Kenya was tested.
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T " " i Plot interference - All
|com Data bese (com ST 3) Detall co-requency comprtibiy | . N

Regional COM list Summary calculation Calculation details
B recores o - Adjacent frequency
Key 41088 E Frequency 119.700 Range 75 Height 25000  Radic Horizon 194 Sectorname Latitude 0101900 §
4_Region AFI Country Kenya Location NAIROBI JOMO KENYATTA INT Service APP-l Longitude 036D56°00° E
Ext. range
Actual Required " Compatible APP;
distance ol distance ENM L APP 75250 Flot coverage
First record is station being tested, records below are stations against which the first station has been tested.
Compatibility calculation between unprotected services are only shown for information. as unprotected services are by definition compatible with other (un-Jprotected services. These calculation results are not included in the summary ¢
Key 40244 E Frequency 119.700 Range 1894 Height 25000  Radio Horizon 194 Sectorname Latitude 03019°00 §
o Region AFl Country Burundi Location BUJUMBURA Service ACC-L  Longitude 029D19'00° E
Ext. range
Distance between the location of the stations  Actual Required . . ACC-L;
in record 1 and in the current record gistance 72" Gisnce ol - -eshl I—— J ACCL 1260 Plot interference
Key 40035 E Frequency 119.700 Range 150 Height 45000  Radio Horizon 261 Sectorname Latitude 08059°00° M
o Region AFl Country Ethiopia Location ADDIS ABABA Service APPU  Longitude 038D4800° E
Ext. range
Distance between the location of the stafions  Actual Required . . APP-U;
in record 1 and in the current record gistance 222" Gictnce EEQNM e S2nn — J APP-U 150/450 Plot interference
Key 41137  E Frequency 119700 Range 150  Height 45000  Radic Horizon 261 Sectomame Latitude 1300000 §
4 Region AFI Country Zambia Location NDOLA Service APPU  Longitude 028D38'00° E
Ext. rar
Distance between the location of the stations  Actual 57 Required — 770w [CSmEEEE "% pppu;
in record 1 and in the current record distance distance. =R APP-U 150/450 Plot interference
Key 41031  E Frequency 119.700 Range 75 Height 25000  Radio Horizon 134 Sectomame Latitude 06007'00%  §
£ Region AFl Country Democratic Republic of the Location MBUJI MAYI Service APP-l Longitude 023036007 E
Ext rar
Distance between the location of the stations  Actual 245 REqUired - sronm "0® pppI;
in record 1 and in the current record distance distance g APP-1 75/250 Plot interference
Key 41084 E Frequency 119.700 Range 25 Height 4000 Radic Horizon 78 Sectorname Latitude 11D42'00% §

Figure 4 — Screenshot co-frequency calculation details

243 The calculation details shown in Figure 4 include all potential incompatibilities when
testing the frequency 119.700 MHz in use at Jomo Keyatta international airport in Nairobi, Kenya.
The freguency assignments in the ICAO COM list for which the (ICAO, administrative) frequency
assignment planning criteria are not met are identified as “not compatible” and can be plotted on a
map with Google Earth.

24.4 Figure 5 shows these test result as Frequency Finder presents these on a map with
Google Earth.

Figure 5 — Interference contours between Jomo Kenyatta international on 119.700 MHz in Nairobi,
Kenyaand potentially interfering stationsin the ICAO Global COM list.

245 Figure 5 shows the compatibilities and incompatibilities with the frequency
assignment that is being tested (119.700 MHz in Nairobi Kenya) and other frequency 7 assignments
in the ICAO Global COM list. When the stations are connected with a thin yellow line, the frequency
assignments are compatible. When the frequency assignments are connected with a thick orange line
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the frequency assignments are not compatible. The white circle or circle segments show the
geographical area where the frequency assignment planning criteria are not met. Not in all cases tis
means that actually interference is experienced. The ICAO frequency assignment planning criteria are
pretty conservative (and on the safe side).

24.6 The parameters for the tests are saved in the window “Summary Calculations’ as
shown in Figure 6. Tests can be re-evaluated later with the button “Redo calculations’, taking into
account any changes that have been made to the data base of frequency assignments at alater point in
time.

[ com bsts Base (coM LST 3) summary Galaations ] (Frswerrereers details~ Foldor koml iemp)_
m Co frequency Adjacent frequency
Summary calculations Calculation details Calculation details Redo calculations|
ngg‘nmﬂ COM list Details of station tested Plot interference - All Plot interference - All
Delete all records
Date Kez D Freguencx Reginn Country Location Service Margin Result Margin Result
Co frequency compatibility ADJ frequency compatibility
01_Sep_2013 11:24:38 41093 [Ei119.700] AFI Kenya NAIROBI JOMO arr4 | -13
01_Sep_2013 11:23.46 41548 E 125000 AFI Kenya WILSON as | 123 Mot compatibie] - totused |
01_Sep_2013 11:23:44 41547 E 118400 AFI Kenya WILSON wr | o Compatible | Hotused |
01_Sep_2012 11:23:26 41533 E 124,300 AFI Kenya WAJIR mwr | sz [Compatible ] * Hotused |
01_Sep_2012 11:22:34 41529 E 120.500 AFI Kenya Vol accu | 294 | Not compatible] = Hotused |

Figure 6 — Summary of compatibility calculations.

Note: The currently available data from in particular the EUR frequency table, as imported from the
Eurocontrol managed SAFIRE database contains numerous inconsistencies which cause Frequency
Finder to stop with error messages. This data needs to be further reviewed. This may in particular
affect compatibility calculations with AFI States which are peripheral to the EUR Region.

25 New frequency or modified frequency assignments.

251 In a special window “New/mod frequency”, the user can modify an existing
frequency assignment or introduce a new frequency assignment

252 Figure 7 shows the box used to enter modifications to an existing freguency
assignment (in case a new frequency assignment is to be entered, this box is empty). After the
parameters to be modified (or, for a new frequency assignment, the necessary details) are entered, the
modified frequency assignment can be tested with regard to compatibility with the frequency
assignment plan. The user will be informed if the modifications are compatible.

253 This box alows for insertion of the uniform designated operational coverage (DOC)
of services aswell asfor tailoring the DOC to specific requirements.

254 After all details for a new or modified frequency assignment have been entered and
tested the user can decide to keep the modified (or new) frequency assignment in the data base as a
draft entry and start coordination with ICAO and/or States. Keeping the draft entry in the data base is
necessary to secure that later modifications to the frequency assignment plan take into account the
modified (or new) frequency assignment. Alternatively, the user can turn the “draft” frequency
assignment into a permanent frequency assignment in the data base.
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= Station
EE % Region AF | + cat icao|~
E_ E * Country Kenya |+ Ctry KEN
= B
E s 1: Location NAIROBI JOMO KENYATTA INT |"
£ Latitude 01019 " oo "s !

Frequen 119.700 | v
$ lLongitude 036 D 56 ' 00 "E_§ ¥ Frequency |

X DOoC
£ Service APP- |
APP75i250 |=
Cond OP [= 75 | * moo Range gy
Stat [= 25000 | * moD Height [reet)
¥ Requiredfields  gir secrorRnAmE [
Remarks 100 NM [~

TEST

Figure 7 — Box for entering modifications to an existing frequency assignment.
2.6 Search for a new (or alter native) frequency.

26.1 Frequency Finder offers the user the option to search for either an alternative
frequency (in case the frequency of an existing frequency assignment should be changed) or for anew
frequency in case a new frequency assignment is to be added to the data base. Figure 8 shows the box
that isto be used in this case.

26.1.1 In this box the user can select the frequency range within which the search for an
aternative (or new) frequency assignment should take place or select from the allotment table which
has been established by each Region.

26.2.2 The user can select the number (from 1 — 10) of aternative frequencies that
Frequency Finder should attempt to find. After the search is completed, Frequency Finder shows the
number of compatible frequencies from which the user can select. The margin (distance) to the nearest
co-frequency (or adjacent frequency) assignment is aso shown. For efficient frequency assignment
planning, the user should select the frequency with the smallest margin (*** indicates that within the
circle with a radius of 1020 NM around the station that is being tested no co-frequency (or adjacent
frequency) assignments are recorded in the frequency assignment plan).

Find Frequency Plot co-
Set frequency range Frequencies Margin Margin .
sTaRT  118.000 |E| MHzZ Search range found co-freq adj-freq Plot adj-
' 117.999..136.976 MHz  Fr1 120.025 - 202 L Piot inter
eno  137.000 [¥] mhz FF2 120.050 = =
and/or select from Regional START Frz  120.325 = 68 Selected fi
Frequency Allotment Plan SEARCH frae 120375 = =
aF1 APPA [*] ’?D e
Allotttec
APAC El FF&
mio El FF7
EUR E| Searching FFg
SAM El Search completed FF3
CAR [*] 120.375 FF40
Max. # of frequencies 4 #FOUND 4 Margin in NM
frequencies

For efficient frequency assignment

mlanminm cnlnetinn AF tha Frommnm oo warith

Figure 8 — Box in Frequency Finder to search for a new frequency assignment
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2.7 Extended range stations

271 Station operating in an extended range configuration can be identified by entering in
the database a name for the “family” of extended range stations as shown (simulated) in Figure 9.

40448 ARl 118500 Egypt EGY  EMBABA 30D04'00"N  031D11'00"E  TWR TWR 25/40 NAT oP

40462 AFI 118500 Guinea GUI FARANAH BADALA 10D0200"N  010D46'00" W TWR TWR 25/40 ica0 o

40890 ARl 118500 Kenya KEN  LONDIANI 00D07'00"S  035D44'00"E  ACC-U ACC-U 2601450 ER-KENT ICAO 0P 150NM
41097 [aFI 118500  [Kenya [KEN _[NAIROBI JOMO KENYATTA INT 01019005 [036D56'00"E_[ACC-U ACC-U 2601450 ERENt Jicao [ o |
41149 AFI 118.500 Kenya KEN NGONG 01D23'00"S 036D38'00"E ACC-U ACC-U 2601450 ER-KEN1 ICAD oP 200 NM
41528 AFI 118.500 Kenya KEN Vol 03D25'00"S 038D17'00"E ACC-U ACC-U 2601450 ER-KEN1 ICAD oP 150 NM
41000 AFI 118.500 Lesotho 150 MASERU INTL. 29D27'00"S  027D33'00"E TWR TWR 25/40 ICAO oP

41080 AFI 118.500 Madagascar MDG ~ MOROMBE 00DO0'00"N  0DODOO'00"E  AFIS AFIS 25140 NAT or

Figure 9 — Identification of stations operating in an extended range configuration

These dations are not being tested for interference between each other. An example of the
presentation of interference calculations involving extended range facilities is shown in Figure 10.

‘Regional COM list Summary calculation Calculation details
Adjacent fr
W records [ Show all records R S
Key 40830 E Frequency 118.500 Range 261 Height 45000  Radic Horizon 261 Sectorname Latitude 00DO7'00" S
4 Region AFI Country Kenya Location LONDIANI Service ACCAJ  Longitude 035044'00° E
Ext. range
Actual Required ACC-U;
distance WM istance HHU B L EmmEleEs } ER-KENT "y 26050 Plat coverage
First record is station being tested, records below are stations against which the first stafion has been tested.
c ibili between unps services are only shown for information. as unprotected services are by definition with other (un-jpr services. Th ion results are not included in the summar
Key 41528 E Frequency 118.500 Range 261 Height 45000  Radic Horizon 261 Sectorname Latitude 03D25'00" S
o Region AFI Country Kenya Location VOI Service ACCAJ  Longitude 03801700° E
Ext. range
Distance between the location of the stations ~ Actual Required ACC-U;
in record 1 and in the current record distance WM istance N B Wi Bl ER-KENT - "ace i 2600450 Plot interference
Key 41149 E Frequency 118.500 Range 261 Height 45000  Radio Horizon 261 Sectorname Latitude 01D23'00" §
o Region AFI Country Kenya Location NGONG Service ACCU  Longitude 036D38%00° E
Ext range
Distance between the location of the stations  Actual Required AcCCU;
in record 1 and in the current record _ distance WM gistance N ONM - ExtendedRange | ER-KENT  yopyjaaqis0 Plot inferference.
Key 41097 E Frequency 118.500 Range 261 Height 45000  Radic Horizen 261 Sectorname Latitude 01D19'00" S
A Region AFI Country Kenya Location MAIROBI JOMO KENYATTA INT Service ACCU  Longitude 036D56'00° E
Ext. range
Distance between the location of the stations ~ Actual Required ACCU;
in record 1 and in the current record distance W istance SUSTHN R O e onrie Fapoe) J ER-KENT e 26050 Plot interference:
Key 40439 E Frequency 118.500 Range 50 Height 12000  Radio Horizon 135 Sectorname Latitude 13D10'00" N
5 _Region AFI Country Sudan Location EL OBEID Service APP-L  Longitude 03001500° E
Ext. range
Distance between the location of the stations  Actual 851 Required e —— 9 appL;
in record 1 and in the current record distance distance = APP-L 50120 Plot interference
Key 40789 E Frequency 118.500 Range 25 Height 4000 Radio Horizon 78 Sectorname Latitude 04D10°00" N
B Region AFI Country Democratic Republic of the Location KOTAKOLI Service AFIS Lengitude 021D4500" E
Ext range
Distance between the location of the stations  Actual Required " Compatible AFIS;
inrecord 1 and in the currentrecord  distance /0 '™ distance N B AFIS 26040 Plot inferference.

Figure 10 — Calculation results involving Extended range facilities.

Note that for stations that belong to the same extended range facility the field margin is set to O
(zero), meaning that these frequency assignments are compatible.

272 In Figure 10 test results of the station Londiani on 119.700 MHz in Kenya are
shown. Stations that are operating in an extended range configuration as identified in Figure 9 and 10
are not interfering with the station Londiani and are plotted on the map without a connected line.
Other stations that operate on the same frequency but are not part of the extended range network are
plotted and linked to the station Londiani as shown in Figure 10a. The yellow lines in figure 10a
indicate that no interference with the station Londiani is foreseen (but these stations may in turn
interfere with other stations in the extended range network).



CNS SG/6-IP/5
APPENDIX A

Figure 10a — Interference calculations involving extended range facilities.

2.8 Area services

28.1 Frequency Finder offers the option to plot the coverage of area services (ACC, FIR).
In figure 11 the frequency 125.500 MHz, in use at Libreville in Gabon has been linked (for test
purposes) to the FIR Brazzaville (Figure 113).

BN — [ Regional COM list T | e i 7 |Country names
total m “ found | Ree! To return query click button "SELECT frequencies”
4| Key Region #|Frequency 4} Country ctry %) Location Latitude Longitude #} Service #}DOC # | FIR Sector PolylD Ef::;:d cat S
E 40864 [aF1 [118700  [Gabon [6as  Juereviie_Leon_mea [oon2700"n Jongpzso0e [rwr [TwR 2510 I Jicao ]
E 40865 AFl 121700 Gabon GAB  LIBREVILLE_LEON_MBA 00D27°00"N  009D25'00"E  AS AS 501 IcAQ
E 40866 AFI 124.775 Gabon ‘GAB  LIBREVILLE_LEON_MBA 00D27'00"N  009D25'00"E  FIS-L FIR-L 194/250 FIR BRAZZAVILIG9143 ICAD
E 40867 ARl 125500  Gabon GAB  LIBREVILLE_LEON_MBA 00D27°00"N  009D25'00"E  FIS-L FIR-L 194/250  FIRBRAZZAVILIG9143 ICAD
E 41052 ARl 122500  Gabon GAB  MOANDA 01D32°00"S  013DIE00"E  AFIS AFIS 25040 NAT
£ A190 ac 11RAM0 @akon aam avem AIPaTANIN MInasneRE W W 25iAn naT

Figure 11a— Frequency assignments are linked to FIR areas.

When the coverage for this frequency assignment is plotted on a map (with the button
Mapping/Single), the map shows the coverage of the station as well as the whole of the FIR (Figure
11b). In this case the coverage is assumed to the radio horizon of the station in Libreville.

Figure 11b Coverage of the station in Libreville at 125.500 MHz (FIR-L) and the FIR to which this
station has been associated.
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282 Calculation of interference considers the protection of the whole area. Figure 11c
shows the actual coverage of the in Libreville, the coverage within the boundary of the FIR and the
(co-frequency) interference that can be caused by the station Khartoum ACC in Sudan.

Figure 11c — Calculated interference into FIR Brazzaville.

283 One (or more) frequency assignments can be affiliated to an FIR sector. For this
purpose, the Coordinates of all FIR sectors have been incorporated in Frequency Finder. These
coordinates are from the ICAO program ICAOFIR13 and need to be updated from time to time. A
mechanism to easily import this datais available.

284 For the EUR Region, the protection of area services also includes ACC sectors. These
have a so been incorporated in Frequency Finder.

285 Figure 12 shows the coverage of 5 stations that are operating in the Democratic
Republic of the Congo on the frequency 130.100 MHz. These stations have been, for test purposes,
associated with FIR Kinshasa. The coverage of these stations as presented with Frequency Finder isin
Figure 12.
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Figure 12 coverage of the frequency 130.100 MHz for FIR Kinshasa in the Democratic Republic of
the Congo.

3. Use of Frequency Finder

31 In its fina format, Frequency Finder is intended to provide atool for use by ICAO
Regional Offices and ICAO Contracting States for the management and coordination of frequency
assignments and to generate the ICAO global frequency assignment plan. The configuration that has
been developed is as follows and summarized in Figure 13:

a) The program resides on the local computer used by States and Regional offices
b) The global data base of frequency assignments resides on the ICAO website (HQ)

c) The global database can be downloaded from the ICAO website and imported in the loca
version of Frequency Finder to enable the user access to the most current version of the global
database.

d) States and Regional Offices can use the global database to assess compatibility between
current frequency assignments and with new or modified frequency assignments. With
Frequency Finder, interregional coordination of frequency assignmentsis assured.

€) Thelocal data base can be updated (either manually or automatically) with the current version
of the global database.

f) Only Regional Offices can update the global database with modification to the database.
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Note 1. the European database of frequency assignments, which is developed using different
programs, will be imported in the ICAO global data base (and in the format of the global ICAO
database) at regular intervals. Such updates can be inserted automatically or through manual
intervention.

ICAO HQ web site

Global data base of frequency assignments

A

Local installation of
Frequency Finder
(States)

Local installation of

— Frequency Finder

(Regional Offices)

Local installation of

Frequency Finder -}

(States)

Local installation of
Frequency Finder
(Regional Offices)

Local installation of

Local installation of

Frequency Finder > Frequency Finder
(States) (Regional Offices)
Local installation of Local installation of
Frequency Finder = [ Frequency Finder
(ITU) (Regional Offices)

Download global data base only Download and upload (modify) global data base

Figure 13 — Configuration for using Frequency Finder

Note 2: The above configuration is currently being devel oped.

4. Further developments
41 VHF Air/Ground communication
411 Apart from modifications that may improving the user friendliness of Frequency

Finder or removing bugs, further work will concentrate on the identification of errorsin current data
base (all Regions).

4.1.2 Further work on the calculation of buffer zones for areas services (and for VOR/DME
keyhole coverage areas) as well as introducing the use of terrain data to better visualize on the map
the coverage of the VHF stations is necessary but cannot be completed with additional resources
being available.
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4.2 VHF Navigation systems
42.1 Frequency Finder currently includes the global data base of frequency assignments

for VHF navigation systems (ILS, VOR, DME, GBAS). Frequency assignment planning is based on
the planning criteria that are being used in the Regional Offices outside Europe. This database is
outdated and Frequency Finder is being modified to accommodate more up-to-date frequency
assignment planning criteriafor NAV systems.

422 In conjunction with developing for the ICAO Handbook on radio frequency spectrum
requirements for civil aviation (Volume 1) frequency assignment planning criteria for ILS, VOR,
GBAS and VDL Mode 4 (in the frequency band 108 — 117.975 MHz), Frequency Finder is being
updated to include these planning criteria. The use of Frequency Finder for frequency planning for
VHF navigation systems will be aligned with the functions that have been introduced for the module
for VHF air/ground communication systems.

4.3 LF/MF beacons and aer onautical HF bands

431 Initially, only the global data base for both LF/MF beacons (NDB and locator) as well
as for HF air/ground communication frequencies will be introduced. At alater stage Frequency Finder
will be updated with material that would enable using Frequency Finder for frequency assignment
planning.

4.4 SSR Moaode SInterrogator Identifier codes (SSR Mode S|l codes)

44.1 Subject to agreement in the Aeronautical Surveillance Panel on planning criteria for
SSR Made S 11 codes, the module for that would enable Regions to coordinate and assign SSR Mode
S |11 codes will be introduced in Frequency Finder.

45 eANP (electronic ANP) GIS Web Server mapping solution

45.1 Data from the frequency assignment plans that can be presented on maps is planned
to be integrated in the development of the eANP GIS web server mapping solutions which are
currently being developed in ICAO. Examples are the presentation of air routes (currently a
provisional application for plotting on a map air routes has been inserted in Frequency Finder) and
other data from the ICAO Regional Plans.

5. Coordination with the ITU (updating the Master International Frequency List)

51 ICAOQ is considering, at the request of the ITU, to aign the ITU Master International
Frequency Register (MIFR) with the ICAO global data base of frequency assignments. The Program
Frequency Finder has been maodified with the cooperation of the ITU and now includes a method to
generate the necessary T12 and T13 notices that can be submitted to the ITU by States.

6. Implementation and use of Frequency Finder.

6.1 Implementation and the use of Frequency Finder by the ICAO Regional Offices is
planned during the spring of 2014. Thisis in conjunction with implementing the mechanism provided
in Frequency Finder to update the Global database base (by the ICAO Regional Offices) which
resides on the ICAO web-site (http://gis.icao.int/ff1 ).
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6.2 For the use of Frequency Finder by States workshops were planned. A workshop for
this purpose is essentia since the frequency assignment planning criteria were updated (and now
presented in the ICAO Handbook on radio frequency spectrum requirements for civil aviation) and
Frequency Finder offers specific techniques for efficient frequency assignment planning that need to
be clarified. However, currently, due to budgetary reasons, these workshops are not foreseen in the
near future.

-END-
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