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Fylingdales co-ordination
What is RAF Fylingdales?

* Openedin 1962, RAF Fylingdales is primarily a Ballistic Missile Early Warning Station,
with a secondary duty of detecting, reporting and tracking satellite launches and orbits.

* The famous ‘golf ball’ radomes have now been replaced by the pyramid-like Solid State
Phased Array Radar (SSPAR).

e Location: SE866976

* The radar has 3 faces which point
approximately:

— North (A)
— South West (B)
— South East (C)
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Fylingdales co-ordination
Why do we do it?

* The spectrum at 420 to 450 MHz is shared between civil and military use. Military use
includes the Fylingdales radar.

* There is a Memorandum of Understanding between Ofcom and the Ministry of Defence
to ensure that the field strength levels received at at Fylingdales do not exceed those
measured in October 2003.

* Ofcom has established the predicted field strength levels received at Fylingdales from
the civil use of the spectrum in October 2003. This forms the basis for the reference
networks that define the interference rights of licences offered at 422 to 424 MHz.

* It will be a licence condition that all networks operating in the spectrum 422 to 424 MHz
must pass co-ordination with Fylingdales prior to deployment.

©0fcom 3



Ofcom

OFFICE OF COMMUNICATIONS

Fylingdales co-ordination

The reference network

* The reference network was created for 2
reasons.

— Firstly it created a standard network that
could be split between the spectrum
packages equally.

— Secondly it demonstrates that it would
be possible to deploy networks nationally
with an increased density in urban areas

* 40km exclusion zone.

— 40km is based on the area where civil
deployments will be effected by the
operation of the radar.

— Once the spectrum is licensed it may be
possible to consider a relaxation of the
zone if the baseline is not compromised.
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The co-ordination tool
About the tool

* PMR services within UHF1 also have to undergo co-ordination with Fylingdales.
* A new assignment tool, MASTS, for PMR bands was already under development.

* |t was decided that the co-ordination should be included within this project and that the
tool must be flexible enough to cope with the auctioned spectrum use.

e MASTS has been developed by ATDI based on their ICS Telecom radio propagation
software tool. Macros have been used to automate the process alongside a customised
database to store the necessary data.

* Currently this is a stand alone application. This functionality is included within Ofcom’s

project Unify and it is Ofcom’s intention to provide remote access to the tool for
licensees.
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The co-ordination tool

What it does
What the tool DOES What the tool DOES NOT do
* Predicts interference into * Network planning

Fylingdales and tests against the
interference rights defined within |* Predict interference into other

the licence networks

e Fulfils the Fylingdales co- e Co-ordinate with other MoD uses
ordination requirement of the of the spectrum
licence

* Ensure compliance to all
technical licence conditions

e Predict interference from the
radar into the stations co-
ordinated
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The co-ordination tool

How it works

* The field strength and the direction of arrival of the signal in both horizontal and
vertical planes at Fylingdales are calculated for each station being co-ordinated.

* An algorithm is called that sums the contributions from all stations into the relevant
faces of the radar.

* The result for each face of the radar is compared with the corresponding result for the
licensees reference network giving a margin in decibels.

* If the result is positive the network falls within the interference allowance. If the result

IS negative the interference allowance is exceeded. The result must be positive for all
three faces for the network to pass co-ordination.
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Operating the tool

* |mporting site data into the tool
* Exclusion zone assessment
e Calculation of levels at the radar
e Co-ordination calculations

— Tagging records

— Selecting reference networks
— Calculate current margins
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Importing site data into the tool

File format
* The import file must be a comma delimited text file containing the following 9 fields of
data for each transmission.

Column Column Column | Column Column Column Column Column Column
1 2 3 4 5 6 7 8 9
Site NGR ERP Antenna | Transmit Azimuth | Horizontal Site Network
Reference Height Frequency Antenna | Reference | Reference
Pattern
Limited to | Alphanumeric Watts Metres | Megahertz | Degrees | Filename | Limited to Limited to
10 field including 10 25
characters extension | characters | characters
The letters
It must be must be “XxX.SPH” | It must be Used for
unigue capitals unique sorting data

e The default for Column 7 is “Omni.SPH".

* Example:
Site1la,TQ300800,25,20,421.05,180,Tetral20.SPH,Sitela,NetworkA

Site2,5U500200,20,18,421.55,0,0mni.SPH,Site2,NetworkA
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Importing site data into the tool

Import sites on to the map

Select UHF1 Choose Select file to
Menu Import Data import ®

Click Import
on map @

Click
Close ®

[Ascifle —— i
Cal1 Cal2 Col3 Col 4 Col5 CalE Cal 7 Cold Col9 H 1 1 .
IEaIIsign jIBNGH coorc;l Fad. power IjIAntenna [m] LlTx frequenc_\lezimuth "1 ;lSF'H_name jllnfo[‘l] ;llnfo[2] j Se I eCtI n g th e fl Ie to I m po rt "

Fecord | Col 1| Col2 [ Col 3| Col 4] Col5 [ Col] ol 7] Colg [ Col 3 |

* Click ...

* The standard windows Open
File dialogue box will appear.

* Select the file you wish to
import.

* Click OK.

The sites are now
loaded and can be seen
on the map.

Separator I Default coordinate code |4NGF| File ta import |
I Replaceiizecard

Exists in station database (DB station]

’ mport ba station database || Import to subscriber databasel Records
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Importing site data into the tool

Exporting the sites into the database
SeIeCt UHF1 Choose 23:5 : El-:l:al:ahase access — BH
Menu Export Data & Statontable -
T e = Microwave link table © e ﬂl
To check that the sites have been bl e et ||
loaded into the database. = &

. STATION N — B
¢ C“Ck Odbc, |0cated 2/3 Of the DAQ - CAMASTS\DatabasesTest_Database\MASTS.mdb - MASTS_DE

i CallSian | | | cs | Power | dnt | Freq | AZMUTH | Antenna_nameH | Info (1] | Infa (2] - List
way down the left hand side T N RT3 e —
L1-523 330000 FR0000 AMNGR 25 20 420 MHz | 180 118H.5FH
L1-560 210000 70000 AMNGR 25 20 420MHz 0 118H.5FH
Of the screen. L1-UKT 224000 | B64000  [4NGR 25 20 20MHz 0 115H.5PH F1EEEs
. L1-UK102 | 347000 | 395000 4MGR 25 20 420MHz | D 115H.5PH Biars ek
L1-UK129 | 371000 407000 AMNGR 25 20 420 MHz | 150 118H.5FH i i
¢ E nS u re th e I m po rt Statl o n L1-UK145 | 335000 419000 AMNGR 25 20 420 MH: a0 118H.5FH £ :Zcpgr[tt:llfaxists
. L1-UK163 | 383000 269000 AMNGR 25 20 420 MHz | 270 118H.5FH Fiea] "
Table button is selected. = Mepleed
e (Click OK. ¢ None
r— b import
¥ | Orient antennas
. - — Station impart
Details of the stations loaded ™ InportFLD
. .
into database can be seen in ’ | oy Secnners

the window that opens. " Reesh | [ Pt || Pintseup,. | relefoncefie nans DDBCSTATIONIN
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Operating the tool

* |mporting site data into the tool
* Exclusion zone assessment
e Calculation of levels at the radar
e Co-ordination calculations

— Tagging records

— Selecting reference networks
— Calculate current margins
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Exclusion zone assessment

Select UHF1 Choose
Menu Delete Stations

All the sites have been deleted
from the map.

* This step is important because the exclusion
zone calculation is carried out within the
database, not on the screen.

* We will load only the stations that pass the
test back onto the map to carry out the
necessary calculations into the radar.
Therefore any failures will not be considered.
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Exclusion zone assessment

Running the assessment

Select UHF1

Choose

Menu Exclusion Zone Assessment

An excel spreadsheet
will be opened, this
will list any sites that
are located within the
exclusion zone.
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Ed Microsoft Excel - ZoneClearance.csy

E File Edit Wiew Insert  Formatk  Tools Data Window  Help

NSEHHAN SERY 3 BB - o |@ = -4 [0 4571335

- sl -0 - B IU|ISEESED %, S8 EEL-D-A GNP
A - = Zone Clearance Calculations
A | e [ ¢ | b [ E [ F | & [ H [ 1 | J [ kK |
1 |£ane Cleasance Calculations
| 2 |Zone Clearance Failed during clearance check of Exclusion zone Fylingdales’ (Radius of zone is 40000 .00° meters)
| 3 |UniquelD Frequency Coord X | Coord ¥ | Distance from zone center
4 | L2-UKI 421 471600 496000 150851
5
|5
7
8 |
=N
10 |
11
4 4 » M|%Z2oneClearance |4|

Ready
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Exclusion zone assessment

Ok I
[ e |

Cancel

[
AGL
Database entry
Lisk F
LA |External database access
Odbe » I mport Export
A pass/fail result will be stored in the & Staon tabe .
atiity table
.  Microwave link table
database! to CheCk et 1 Microwaye link table
. " Equipment link table
. i B (o
¢ Click the Odbc link and
select Import Station Table . [EE= =
DAO - C:AMASTSAD atabazes\Test_Database\MASTS. mdb - MASTS_DE
| Power | Antenna | Freq. | AZIMUTH | Antenna nameHl Info (1] | Info [2] | STATUS | ZoneClearance | METID
= 25 20 421 MHz |0 115H.5FH L1-HI11 1 Auction-L
b SCI’O" rlght to ShOW the B0 421 MHs | 120 T15H.SPH L1523 1 Poee IR
25 20 421 MHz |0 115H.5FH L1-560 1 pass Auction-Lo
25 20 421 MHz |0 115H.5FH L1-UKd 1 Auction-L
ZOneCIearan Ce COIU m n . 25 20 44 MH: 0 115H.5FH L1-UK102 1 E:zz AEEt:s:-LE
25 20 421 MHz | 150 115H.5FH L1-UK129 1 pass Auction-Lo
25 20 421 MHz | 90 115H.5FH L1-UK145 1 pass Auction-Lo
25 20 421 WMHz | 270 115H.5FH L1-UK1E3 1 pass Auction-Lo
- . 25 20 421 MHz | 0 115H.5FH L2-UE11 1 fail Auction-Lo
* Pass or fail will be stored for
each entry.
« | |
| Fiefresh | | Frint | | Print setup.. I reference file name: ODBCSTATION.IMI

r List

[~ Skip out of map

— Records
Does not

= impart if
record exists

IS Feplace if
record exists

" Mane

r— b import

I¥ | Drient anternas

r— Station import
] Impart FLD

" Site optimizing

Lloze

©0fcom
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Operating the tool

* |mporting site data into the tool
* Exclusion zone assessment
* Calculation of levels at the radar
e Co-ordination calculations

— Tagging records

— Selecting reference networks
— Calculate current margins
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Calculation of levels at the radar

Filtering the database

Access the database using Click the heading of the

: . : Select Filter...®
the Odbc button data field you wish to filter
— r— Ordering
| Title of column :  |ElgEMEEIETE ¥ Fictrieved v ascendin I
i . | Columin width [pixels) : IT ¥ Displayed o DesCEﬂdlig Flank -
I Oo& at Frl I Zonells I r List ‘ Field description : glﬁ;clﬂgfazﬁ::%amnce _i:::::t,l:got e El
0 Fail @ ip out of map ! we [ |
2R7 .85 Fazz S0tk ascending
18911 Pazs Sort descending
145.47 Fazs
22043 Paszz Skatistics. .. es not E e :a:gﬁal . |
Jan 51 F'E.Sﬁ Save Bitmaps. .. ark if Bl
I:I Fall | Drd EHiStS I Lessaor EC‘]ILIIa| ko, I
33051 Paszz _
257.85 Pass o T I bt e
18911 Pass record exiztz ke, I
145.47 Pass etk
220.48 Pass ~ None et
A screen will open which allows you to set
conditions against selected parameter cree_|
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Calculation of levels at the radar

Selecting records in the database

Right Click Choose

Select all ©

over the data

* Select all will select the
records returned by the filter
applied.

* Note where the filter is
applied an asterisk appears
in the column heading ®

When the Station screen is
closed the selected stations

Right Click
over the data

Choose Import
on map...d

Click Close ®

sty @
ADO - CAMASTSSD atabaszesh\ T est_DatabazeihMASTS mdb - MASTS_DE
snna_nameH | Info (1) | Info(2) | Field_Strength_at.. | TILT at_F¥L
1.5PH Station2 Netd, -0.29 011 257.85
Stationb 33051

Hetd 4.38 0.2

| DOA_at FYL | * Zonellearance 3_' B
w Skip out of map
'a355

—Records

©0fcom

appear on the map.

1.5PH Stationd Net Query...
i.5SPH Station3 Metd, 1.52 in Diges nat
i.SPH Station12 Meth -1.64 ¢ import if
4.5PH Station11 MetB -13.3 record exists
i.5PH Station10 Heth 13.08 » ;
i.5PH Stationd MetB 8,48 P e ¢+ Replaceif
4.5PH Station® NetB 369 b S Pass record exsts
ii.5PH Station24 NetC 34.09 0 0 ML= Tl 17 S boo Pass
4.5FH Station23 MetC 34.05 Refresh FPaszs " Mone
i.5PH Station22 MetC 34.03 Pass
i.SPH Station21 MetC 34.09 L] EUET oo Pazs -
45PH Station20 NetC | 3405 Sy Pass MW impart
Save query...
Predefined query [¥ | Drient antennas
Delete Selection - Statiar import
™ Import FLD
[™ Site optimizing
Kl I3
| Reesh | [ Pint || Printsenp.. | reference fie name: DDBCSTATION.INI Tag selection |
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Calculation of levels at the radar

Wb 3 [Li-sen]

Add Fylingdales to the map Wl

Select UHF1 Choose ‘g g ; L1523
Menu Add Fylingdales ¢ R
&Ll

- I‘_ -.. -
L1-NI11 _
 # e Fylingdale

A blue square labelled
will appear on the

map in addition to the 4

stations loaded earlier. iy |:|

e

O |L1-UK145 .'
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Calculation of levels at the radar

Received signal levels at Fylingdales

Left Click when
the hand appears ®

Select
TRxxxx - Fylingdale . @

Hover the cursor over
the blue square

Select Select
point to point ® Receiving @

B add [ =/HH

[ Ty " dl
27 TR 0009 Fylingdale )| add DF

databaze zearch

142111 dE B database export
h !’ coverage caloulation Threshold degradation

[/TIL

is

g ]

pm?:e ;D , |#M [Earth station Fx)
FTE'E El':'”" , I/M [Earth station T

in bo (1 weay) wtinn
link. to [2 waps) L

) |

ar

4 Receiving

point ko point it

arch zsite

CrYRTANR k
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Calculation of levels at the radar

Transferring levels into the database

An excel form will Click COPY TO MASTS
appear DATABASE @

A box labelled
Report will appear

Click List ©®

= el
Report B

E i) &g @7YJReply with Changes... End Review... . :da abl |[] = | F @ g = E]
! STATION Fylingdales (0009) RECEIVING - B - e - : = : T &
COPY Fylingdales fieldstregth and direction of arrival data to MASTS database
f
‘ FSR includes Rx antenna discrimination c | L
Exit
Transmitter # FSR [dBu] Pi [dBm] Distance [m) | Frequency (MHz] Path |
Fieference aoo1 -37.4 -164.9 398720.58 20 FS i
Fieference 0nn2| 298 1873 297139.70) 20 Fs Ca”SIgn COPY TO REFERENCE DATABASE Ry clearanc
Releience 0003 505 761 46400431 20 FS :Fylingda 0.29
t | [Reference 0004 383 AE64] 31106112 20 F5 : Fylingda 015
Reference 000s| -85 1361 7336666 20 FS . :
Reference 00| 58 1333 4E55E 6 20 FS :Fylingda COPY TO MASTER REFERENCE DATABASE 018
Fieference [{iiEd 5.3 A8 1705667 20 FS Fylingda o1
Fieference [T 187 1462 25116210 20 F5 A
:Fylingda 0.4
:Fylingdale B Reference CT-URTZY B o L P v IO Z3TES 1] 0.4

Power surm: -130.26 dBrm /-2 41 dBu

B = Vel

) The levels for each site
; have now been loaded
“ Printer [FPRINTING AR 5 L1406004 Frint Setup... | rinfl | r,esff:,:.g::ibgmﬂ:,::olu intO the database-

—_—
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Calculation of levels at the radar

Select UHF1 Choose
Menu Delete Stations

All the sites have been deleted
from the map.

* From this point on all calculations are
undertaken within the database.
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Operating the tool

* |mporting site data into the tool
* Exclusion zone assessment
e Calculation of levels at the radar
e Co-ordination calculations

— Tagging records

— Selecting reference network

— Calculate current margins
— Retrieving results
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Co-ordination calculations

Tagging records

Choose Import

Select Odbc » Station table

STATION

* |n the database the

CallSign | H | y

Highlight the
wanted stations

| CSps

| Powwer | Antenna | Freq.

Click Tag
Section @

DAD - CAMASTSAD atabasesTest_Databass\MASTS.mdb - MASTS_DB

| 22IMUTH | Antenna_nameH | Info (1) | Infa[2)

Click
Close @

r— List

selected tagged records
will have STATUS set to
1, those not selected

STATUS will be setto O

* Only those recorded with
STATUS set to 1 will be
considered in the co-
ordination calculation

4]

LI-NMT 50000 530000
| 230000 |

L1-Uk145 338000 | 413000
L1-UK163 383000 | 263000
L2-UkI1 471600 | 436000

ANGR

25 20 1 MHz

421 MHz
421 MHz
421 MHz

1] 116H.5PH

a0 118H.5PH
270 118H.5PH
] 118H.5PH

| Refrezh I | Pritt

I | Frint setup... I reference file name: ODBCSTATION.INI

1 T ag selection

[~ Skip out of map

— Recards
Does not
£ impart if
record existz
+ Replace ilf
record exists

" None

— M impork

¥ | Wrient antennas

— Station impork

[~ Import FLD

[ Site optimizing

(C=2))
T

©0fcom
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Co-ordination calculations

Selecting reference network

Select UHF1 Choose Change Select the required
Menu Reference reference network

Selecting the correct reference Uhf1 Setting{O)
network: Enter the new sting
* Reference1: a single lot 'REFEREMNCET
REFEREMCEZ
. REFEREMCES
* Reference2: two lots FEFEREMCE 4
e Reference3: three lots ~|
e Reference4: all lots ok | Cancel |
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Co-ordination calculations
Calculate current margins

Choose Calculate
current margins

Select UHF1 Menu

An excel sheet
will appear

Close excel

Pass:

* All values for Current
Margin A, B and C
must be positive.

Fail:

* Any values for
Current Margin A, B
and C are negative.

©0fcom

Fd Microsoft Excel - UHF1.cs¥ =]

E@ File Edit Wiew Insert Format Tools Data  Window Help @ X
Dzadddat S2EBERY BB - o oo 05 7@ |32 =5 A0 |0 E 2
Siatata ST Vo =] | ¥ Reply with Changes... EndReview... _ Sdaab | [ |F @ 5}

Type a question For help

- drial -0 - B I U SEE=EEHT%, @% - A-EYRYEOE
Al - A
A [ B [ ¢ T o [ E [ F T 5o [ H [ 1=

1 | il
| 2 |
| 3 |
| 4 |UHF1 Calculation Summary
| & |Feference Dataset Used - UHF1_REFERENCE_DB
| B |Selection - Tagged
| 7 [Mumber of Records in selection = 9584
| 6 |Address = REFERENCE
| 9 |Dataset Compared - MASTS_DB
| 10 |Selection - ALL
| 11 [Mumber of Records in selection = 9
| 12
| 13|
| 14 |Current Margin
| 15 |A= 11.42354243 B = -3.53239 C = 11.42354
| 16 |
17 L
| 18 |

19 2
W 4 » M\ UHF1 4] | L”J
“Draw~ [ Autoshapes - S w [ O[] 4] ot (3 - L-A-S=EE0E.

Feeady MM S
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Co-ordination calculations

Retrieving results

Choose Retrieve An excel workbook Save results as
Select UHF1 Menu :
Results will appear necessary

Ed Microsoft Excel - MASTS. xls

File Edit “iew Insert Format  Tools Data  Window  Help Type a question far help (= 2 & X
Dea@EB@ oo [8@% 208> sg|oneE 2
. . - avial - LB|EE=EE WS -0-A- P2 YEOE ”
The excel workbook will contain two K2 - A pass
pages of data: =
* Results (UHF1)
2
=
4
[ ] ( ) | 5 |UHF1 Calculation Surrmary
Network data MASTS—DB | B |Reference Dataset Used - UHF1_REFERENCE_DB

| 7 |Selection - Tagoed
| 8 [Mumber of Records in selection = 954
| 8 |Address = REFERENCE1
| 10 |Dataset Compared - MASTE_DB
| 11 |Selection - Tagged
| 12 |Mumber of Recards in selection = 5
13
(1]
| 15 |Current Margin A= |1373|B= [1929|C= |2497
16 i
17 =
W4 b W\ MASTS DB )UHF1 |« | ﬂJJ
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Examples to try using test data

e NetA with Referencel
— A: 13.73 B: 19.29 C: 24.97

e NetB with Referencel
— A: 19.56 B: 15.57 C: 28.14

e NetB with Reference2
— A: 22.57 B: 18.58 C: 31.15

e NetC with Reference4
— A:-1.71 B: -8.65 C:-1.72

e NetC without stations Station20 and Station21 with Reference4
— A: 0.50 B: -6.43 C: 0.50
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Any Questions?

Any Comments?
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Thank you for coming



