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INTRODUCTION

The RRC rules give full flexibility to the Administrations in the formulation of the requirements to be
provided to the RRC04-06.

The administrations are allowed to choose between assignments and allotments and between single-
and multiple-frequency networks. It is possible to use reference or individual planning configurations,
as well as reference networks or individual transmitter characteristics. The choice depends on the
specific needs of each country.

Therefore, it necessitates a high responsibility for Administrations to make a reasonable choice for
themselves and for the planning process as a whole.

This document deals with the entire RRC04-06 process:
o Import of ITU notification files.
« Choice of the planning configuration.
¢ Creation of service areas (contours).
o Compatibility analysis.

e Creation of ITU notification files.

The whole process is described in details in this document by using ATDI software :
ICS Telecom and ICS Manager.




1 Importing Digital Requirements from ITU to ICS Manager

There are two possibilities in importing the requirements from ITU into ICS Manager:

ethe ITU forms : DS1, DT1, DS2, DT2, DAT;

e or the ITU database.

Both ways are equivalent and are very important in order to be able to perform the technical analysis

with the neighboring countries.

1.1 Importing from ITU notification files
In order to import the needs from a notification file go to the menu Broadcast VHF/UHF in ICS

Manager and follow the link shown below:

et =ik s Tools  Configuration Window  Help

Mew Query [Jervice). .,
Mew Query (Coard, and Makif, ), .

Service
Coordination
Miotification

How ko, ..

Fram ITI Mokification File ta Coordination Table, .,

From Chesterd? TWA/TYD File to Coordinated Table. .,
From Chesterd? TTA File to Coordinated Table. .,

From T-DWB ASCII97 File to Coordinated Table,

From ASCII97 File bo TDAE Skation Table. ..

From ITU Motification File ko Coordinated Conkours Table,,.

The DT and DS forms could be in one file while the contours (DA1 forms) are in a separate file.
To import DT and DS forms, use “From ITU Notification File to Coordination Table...”
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You get the following window where you can specify the notification file including all the needs:

Electronic notification file Editor

@EIS\HHE D4\ alidation des fanctions\Letire circulars\DT1_M[ | ——> Matepad... |
Adm : NOR [email: req.nc0BEnpk na)
Drate : (508 Matices)]
Cornrnert :
Motice | Fragment | Administration key | Freguency | Long. | Lat. | Site name I ™
DT1 - ADD RCOE NOR_=<H55A01 E* 0B 35" E  B2° 27 35.. AALESUND L
DT1 - ADD RCOE NOR_+<H55402 0B 35" E B2° 27 35.. AALESUND
DT1 -aDD RCOE MOR_*HSSA03 E"0B' 35" E B2* 27 36.. AALESUMD
DT1 -ADD RCOE MOR_=HSSAD4 E"0B' 35" E B2* 27 35.. AALESUMD
DT1 - ADD RCOE NOR_*<HS55A05 B OB 35" E B2° 27 35.. AALESUND
DT1 -aDD RCOE MOR_*HSSADE B 0B 35" E B2° 27 35.. AALESUMND
DT1 -ADD RCOE MOR_*HSSADF E"0B' 35" E B2* 27 35.. AALESUMD
DT1 - ADD RCOE NOR_aLE__ 01 g 42'54"E  B2"34'03.. AALMEMBERGET
DT1 - ADD RCOE NOFR_aLB_ 02 " 42'54"E  B2°34'03.. AALMEMBERGET
DT1 -aDD RCOE MOR_alLB__ 03 9 42'B4"E B2 34'03.. AALMEMBERGET
DT1 -ADD RCOE MOR_ALE_ 04 9 42'B4"E B2 34'03.. AALMEMBERGET
DT1 - ADD RCOE NOFR_aALB__ 05 9" 42'54"E  B2° 34'03.. AALMEMBERGET
DT1 -aDD RCOE MOR_alLB__ 06 9 42'54"E B2 34'03.. AALMEMBERGET
DT1 -aDD RCOE MOR_alLB__0O7F 9 42'B4"E B2 34'03.. AALMEMBERGET
DT1 - ADD RCOE NOFR_HEL__0O1 22°56'00... 70°0E'46.. ALTA
DT1 - ADD RCOE NOR_HEL__02 22°BE'00.. 70°0E'46.. ALTA
DT1 -aDD RCOE MOR_HEL__ 03 22°8BE'00... FO'OB'46.. ALTA
DT1 -ADD RCOE MOR_HEL_ 04 22°BE'00.. FO'OB' 46.. ALTA
DT1 - ADD RCOE NOR_HEL__05 22°BE'00.. 70°0B'46.. ALTA
DT1 -aDD RCOE MOR_HEL__0& 22°8BE'00... FO'OB'46.. ALTA
DT1 -aDD RCOE MOR_HEL__ 07 22°BE'00.. FO'OB' 46.. ALTA
DT1 - ADD RCOE NOR_RMM__01 16700 35.. B9°16'43.. AMWDEMES |
Frint motice. .. |
| B Print all notices. .. I
mport all inta
Broadcast WYHF/UHF coordinated assignments Duit I

The needs will be stored in the Coordinated stations table.
Then, to import DA1 forms, use “From ITU Notification File to Coordination Contours Table...”

WeFINIEEN Tools  Configuration Window  Help

Mew Query [Service). ..
Mew Query (Coord, and Makif, ...

Service 3
Coordination
Makification 3

From ITU Motification File to Coordination Table. ..

How ko, From Cheskera? TwaTVD File ko Coordinated Table. ..
From Cheskerd? TTA File to Coordinated Table, ..
From T-DAB ASCII9T File to Coordinated Table. ..
From ASCIIOT File to TDAE Station Table. ..
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You get the following window where you can specify the notification file including all the contours:

Electronic notification file Editor

@\HHC 044 slidation des forctionshLettre circulainghDat_p [{ Motepad... |
Adm : HOR [email: ]
Date : [46 Motices)
Cornrnent :
Matice I Fragrnent | Adminiztration key | Frequency I Long. I Lat. | Site name I |
Dal - RCOE Cantour 1
D&l - RCO& Contour 11
Dal - RCOE Contour 12
D&l - RCO& Contour 13
DAT - RCOE Contour 14 =
DAl - RCOG Contour 15 1
Dal - RCOE Contour 16
Dal - RCO& Contour 17
D&l - RCOE Contour 18
DAl - RCOG Contour 101 -
D&l - RCOE Contour 102
D&l - RCO& Contour 103
D&l - RCOE Contour 104
Dal - RCOE Contour 105
D&l - RCOE Contour 106
Dal - RCOE Contour 107
D&l - RCOE Contour 103
Dal - RCOE Contour 109
D&l - RCOE Contour 110
Dal - RCOE Cantour 111
D&l - RCO& Contour 112
DAl - RCOE Contour 113 |
Frint notice. .. |
| . Frint all notices... I
mport all inko
Broadcast WHF AJHF coordinated azsignments Gt I

The contours will be stored in the Coordinated contours table.

Note that the t_action (MOD, ADD...) field is copied to the Last coordination request field in the
Coordination tab.

11 - History

Last coordination request I.-'l'-.DD

! =]
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1.2 Import from ITU Database

In order to import the needs from the ITU table (for example: RRC06_29May2005), link first this table
to ICS Manager (or it could be any other table with the same structure):

Window Help

Uzer Preferences » i
Workspace I:Z5 Manager Database Selection.. .
ICS Manager Database # STATIOMZ Database Selection...

[MW2 Daktabase Selection. ..

BRIFIC Database Selection...
SRS Database Selection. ..
FAZSMAE Database Selection...

TRA Oman Dakabase Selection. ..

Activated Components,..
Tree Cusktamizaktion...

Then specify the table in the following window:

Active BRIFIC Database

Circ. databaze : |-.HHC 044 alidation des fonctionshCS ManagersBRCOE-23k ap2005. MDE - UID= ADMIMN ... I Dretach I

Cirz no : I
Circ. date : I I:l Filker. .. I | Close I

And after creating the connection, specify the tables from which you want to import the needs. In order
to do so, right click on Queries in order to create new query :

b < Coordin

- <:,./3* < Coordin

@ <RRC col Hide tree

@I <Broadc Oplions. ..
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You get the window where you can specify your tables ITU-R / BRIFIC FM/TV:

Create new query |X|

=L BRIFIC FMATY |

@ pub_totals
@ pub_current_circ
@ Circ

@ pub

@ latest_pub_stat_all

@ Latest Broadcast WYHF/UHF publications

<0 Broadcast WHFAUHF notices and assignments
@ frtv_ant_diag

@ frntw_ant_hgt

- frbye_coord

@ frtw_fdg

@ fratw_fdg_act

@ fratw_Fdg_ref

@ frntvw_higtong

@ frtv_op_prd
-l Broadcast WHFUHF publication history

Ml Broadcast WHFUHF modified by

b frby_rmks

.l frtye_sound
...
...Cingh FEFHI: contours
@ rrc_contaur_pk b
- rc_elements

-imh AR allotments

@ rmo_zub_area

_.mh RRC ailian conboors sl

| ] I Cancel

The Broadcast VHF/UHF notices and assignments table is including all allotments and assignments
and the second one, RRC contours, is including all the contours.

To import the BRIFIC allotments and assignments in the Coordinated stations table, go to the
Broadcast VHF/UHF notices and assignments.

You can apply a filter on any of its specific fields or you can select the records you want.

Then right click on your selection and select Import BRIFIC record to Broadcast VHF/UHF coordinated
assignments table...
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terrake | adm | intent | intent | armend k... | = | freq_assan | sh.. | site_hame | Longitude | Latitude | Digtance(km |
2233 F RCO6 ADD F BT AMIENS
2234 F RCO6 ADD F BT AMIENS
22356 F RCO6  ADD F BT AMIENS
2236 F RCO6  ADD F BT AUTUN

2238
2239
2240
2241
2242
2243 F [mrcoe JaDD [  [F | BT [AUxeRRE [ [ [ |
2244 [F [RCO6 [A] . " " " " | | |

2245 F__|RCO6 |A

2237 ACO6 [ADD [  [F | AUTUN - r ]
]

Update broadcast YHFfUHF ITU references

2246 A fHE - ]
2247 [F__[RCO6 [A - - ]
2248 ]
2249 I R R
2260 Refresh I R R
2251 select al I R R
2262 Count records. . I R R
2263 F I R R
2254 [ A
2255 - ]
2256 - ]
2257 - ]
2258 - ]
2259 - ]
2260 F | - ]
2261 - ]
2262 - ]
2263 [ |
2264 F F BASTIA
2265 F RCO6 ADD F BT  BASTIA
2266 F RCO6 ADD F BT  BASTIA
2267 F RCO6 ADD F BT BASTIA
2268 F RCO6 ADD F BT BASTIA
2269 F RCO6 ADD F BT BASTIA
2270 F RCO6 ADD F BT BASTIA
2971 [ = DR ANDND (= RT RACTIA

The following window appears, then click on Yes.

For all BRIFIC noticeslassignments selected,

- Creake a record in Broadcast WHFUHF coordinated assignments table
- Refresh and attach the record in BRIFIC reference kable

Conkinue ?

i Man

The assignments and allotments have been imported in the Coordinated stations table.

To import the BRIFIC contours in the Coordinated contours table, go to the RRC contours.
You can apply a filter on any of its specific fields or you can select the records you want.
Then right click on your selection and select Import RRC Contours to Coordination contours table...
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Refresh
Select all
Counk records, ..

o
1=}
=1}

568
The contours have been imported in the Coordinated contours table

Now you can edit and check the new imported records in ICS Manager by creating new query:
Queries / Assignments / Coordination and notification for broadcast VHF/UHF / ...

Create new guery |ﬁ|
E|{:| O
- Intermal

(L Owerview

[Z3 Spectrum planning

{:| Spectrum management

#-{Z Shared resources

=23 Assignments

=-{Z1 Broadeast WHFAIHF

EI{:| Coordination and notification far broadcast WHF /JJHF

E Coordination requests for broadcast WHFAUHF

% Un-coordination letters for broadcast WHFUHF
oordinated contours

> oordinated stations

----- @ Matifization actions for broadcast WYHFAUHF

----- h Coordination provisions

----- E&IEI BRIFIC references

@ Cornparizaons FM Service/Coordinated

@ Differences FM Service/Coordinated

@ Comparizons T Service/Coordinated

@ Differences TV Service/Coordinated

= ITU-R

#-_1 Specific

%

Cancel

Select Coordinated Contours table to display the contours.
Select Coordinated Stations table to display assignments and allotments.
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2 Exporting ICS Manager records to ICS Telecom

Your requirements are now recorded in the ICS Manager's database.
You can then easily export them into ICS Telecom to carry out the technical analysis.

First of all start ICS Manager from ICS Telecom using Tools / ICS Manager

| T -:u:uls| i

Uszer palette. ..

B andwidth ratio...

Foweer converter. ..

Field ztrength corverter. ..
Moize calculator. ..

E arth radius converter...
Coordinates converter...
Convert coordinate list...

Area hles zetup...
Default path...

~ Augtozave
Fazsword...

| ~  |C5 manager |

E =ternal program. ..

Then, open your workspace and select the table on which you want to work.

In order to export the records to ICS Telecom, select the required records, right click on any of them
and select: Export / Export to ICS Telecom map...

| RN LAL
Merge records, ..
Delete Selection. ..
Mew Record. ..

QUErY. ..
Search
Batch update

Coordination
Report. ..

Print...

Create reminder...

5
7
¥
L]
4
¥
4
¥
]
4 Input by report. ..
Li]
5
5
4
4
4
4
4
5

Export ko TYAJTYD file...
4009 Refrash Export ko ITL File (n?t For natification). ..
A016 colect &l Export ko ASCIIST File, ..
4017 Count records.. . o It i
4018 Spectrum. .. Export ko ICS Telecom DE RRC(D:\Projets\RRC 043Validation des Fonctions\Proj...0...
4004 Duplicates and dependencies. .. Export ko STATIONZ. ..
3972 Add to ekchange file. ..
3989 38 MHz

When the export on ICS Telecom map is done, you will get:

e For an assignment : the assignment (station) with all its technical parameters and the contour
associated;

Note that the Reference planning configuration (RPC1 - RPC5) is exported as Type='1' for RPC1,

Type="2' for RPC2, and so on... in the Type field of the Tx/Rx parameters box of ICS Telecom.

¢ For an allotment: one station and the contours associated to this allotment, with its specific
frequency.
Note that in order to get the contours as polygons on the map of ICS Telecom, you should have
imported the contours from the RRC contours ITU table into the Coordinated contours table of ICS
Manager.
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e For contours: when exporting allotments or assignment to ICS Telecom, ICS Manager exports the
contour(s) associated in the following order of priorities :
1) The test points stored in the assignment record;
2) The test points stored in the related allotment record;
3) The list of contour numbers stored in the related allotment record (allotment area). If there
are several contours, ICS Manager will choose the one in which the assignment is inside.

It is also possible to export contours alone on ICS Telecom map as vectors.
In order to do so, select all the contour records in the Coordinated contours table, right click on it and
select Export to ICS Telecom .VEC file...

Merge records,..
Delete Selection..,
Mew Record...

QUEFY .., Fz
Search 2
EBatch update 3

Specify a threshold value to the contour. This value depends on the service to consider and will be
used in the compatibility analysis.

Input parameters

Ident

Threshold

Calor

I‘I‘I—
42
|4—
Filling pattern IE—
|3—
[ o ]

Filling color

Cancel
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Then the .VEC file can be directly loaded in ICS Telecom.
Select Files / Load / Load vector file (.VEC)

Load netwark. file [[EWF)
Add network, file [(EWF)
Load all hetwaorlk: files [[E"F] from folder

Load interference file [1TF)

Load coverage file [.FLO]...

Load all cowverage files [.FLD] from folder
Load 16 bitz layer [ [FD2)

Load all coverage files [.FD 2] from folder

Load parameter file [.FRR]
Load clutter file [S0L)
Load building file [[BLG]

| Load wector file [WEC)

After having imported all requirements on the map, different methods are offered in ICS telecom for
the analysis and more specifically compatibility analysis based on test points.
These methods are described in section 6 of this document.
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3 Assignment and allotment planning

One important element of the planning process is the treatment of assignments and allotments.
Assignments and allotments are fundamental tools to create a frequency plan.

T-DAB planning is based on allotment planning, whereas DVB-T planning is based on either allotment
or assignment planning or a combination of both. In allotment planning, no current location of the
transmitter site is known, nor the specific transmission characteristics to be used.

3.1 Assignment planning

In assignment planning, a specific channel is assigned to an individual transmitter site with predefined
location and transmission characteristics (for example, radiated power, antenna height, etc.). After
completion of the assignment planning, the locations and characteristics of all transmitters are known
and the transmitters can be brought into service without further coordination.

3.2 Allotment planning

In allotment planning, a specific channel is “given” to an administration to provide coverage over a
defined area within its service area, called the allotment area. Transmitter location and associated
characteristics are unknown at this stage and has to be defined when converting the allotment into
one or more assignments.

3.3 Allotments or assignments?

The following applies to both DVB-T and T-DAB networks :
¢ An allotment requirement is more appropriate :
o0 when an SFN is required;
o0 or when the characteristics of the transmitters to be used to cover an area are not known yet;
o0 or when the transmitter characteristics might be amended : before, during or after
implementation.

* An assignment requirement is more appropriate :
0 when a network is to be implemented as an MFN;
o or when all the relevant transmitter characteristics are already known.

¢ Assignment requirements may be also associated with an allotment requirement if, for example
o the administration concerned has already “pre-co-coordinated” those assignments with other
administrations, and then concluded an agreement;
o or if an administration or a network operator planning for an SFN already knows the major
transmitter sites, but not the whole network structure yet.

4 Reference planning configuration and other planning

parameters

If the administration already knows the system variant (and other planning information such as the
reception type) that will be used for a given requirement, it can provide this as part of the requirement
specification.

If the relevant decisions have not been made yet?, the administration can specify a Reference
Planning Configuration (RPC).
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For T-DAB networks, it is not possible to specify anything else than a RPC.

4.1 Reference Planning Configurations (RPCs)

To simplify the planning process it is useful to reduce the number of possible planning configurations
to just a few. These representative networks are called Reference Planning Configurations (RPCs).
They are not identical to “real” network implementations, but they are helpful for the compatibility
analysis.

Three RPCs are defined by the RRC for DVB-T and two for T-DAB. For DVB-T, it is also possible
under RRC rules to specify a system variant and reception conditions. DVB-H could be specified in
this way. For T-DAB, one of the two defined RPCs must be used.

4.2 DVB-T

In order to simplify the planning process (several thousands of different DVB-T planning configurations
are available), three reference planning configurations (RPCs) are proposed, each representing a
typical planning configuration:

e one for fixed reception (RPC 1);
e one for portable outdoor or mobile reception (RPC 2); and
e one for portable indoor reception (RPC 3).

RPC RPCA1 RPC2 RPC3

Fixed roof-level Portable outdoor, ar Higher-coverage
lower-coverage portable portable indoor

Reception mode
- indoor, or mobile

Reference location 95% 95% 95%
probability

Reference C/N (dB) 21 19 17
Reference (Eea)rer 50 67 76

[dB(uVim)] at 200 MHz

Reference (Eqedlref 56 78 aa
[dB(uVim)] at 650 MHz

Figure 1: Reference planning configuration for DVB-T

The Reference minimum field strength (Emed)ref is defined at 10 m above ground level, for 50% of
locations and 50% of the time.

The height loss values are taken from ITU-R P.1546-2 recommendation.

The system variant for a difficult reception mode, e.g. portable indoor, has to be more rugged than for
a less difficult reception mode, e.g. fixed roof-level. Therefore, the reference C/N value decreases with
increasing demand on the reception mode.

4.3 T-DAB

Reference Networks for mobile T-DAB reception (RPC 4) and portable indoor T-DAB reception (RPC
5) have been developed, the only difference between them being the 9 dB higher RP needed for RPC
5.




RPC RPC4 RPC5S
Reception mode Mobile Fortable indoor
Reference location probability 09% 95%
Reference C/N (dB) 15 15
Reference (Eed)ief 60 66
(dB(uV/im)) at 200 MHz

Figure 2: Reference planning configuration for T-DAB

The RRC-04 report suggests the use of reference planning configurations for the formulation of
requirements. But the RRC-04 rules also allow using each individual planning configuration that is
possible, for the formulation of requirements. This may be necessary when particular coverage and
implementation objectives are to be met.

4.4 RPCs definition in ICS Telecom

The definition of these different Reference Planning Configurations can be made in the Advanced tab
of the TxRx parameters box of ICS Telecom.

Tx/Rx parameters: 1 1 |g
Genelall F'attemsl Channelsl Site Advanced I
Type [0] Signal [15] tModulation [25]
cale [TorFn s [oveTamHz  ~|[64-04M 324 ~]
Coverage threshald [dBu) S5 Launch delay [us] IU
e — upd..
R threshald [dEWT |1 Frequency offzet [KHz) ID.UU
Availability % ID.DDDDD
Auchivity [%] |1
i Initial power [133 52623 Init
R 070 &0 95 O other MFD I vI
* Thresholds Losd TR% | | Save TRx| 1> |
Ok I Annuler I

In this tab, you can define:

¢ The type of signal and the modulation you want to consider:
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Signal [15]

DWE-T 8MHz |

TV D ~|

T K1 -

T L kM odulation [25)]

LAy §| B4-04M 3/4 ~]
TETRA — [16-0aM 3/4 ~|
T-DAB 16-04M 5/6 y
OTY 16-04M 7.8
ATSC Bd-QAM 1/2 M2

ISDE-T B MHz E4-0AM 2/3M3
DWE-T E MHz

DWE-T 7MHz Ed-OAM 5/6

DVE-T GMHz= | |B4-0AM 778 |

¢ The reference location probability: 70%, 95% or an other location probability

DVB-T threshold parameters |E

Frequency (MHz) |gs50 00000
Receiver noise figure [dBY [10.00
Receiver noise bandwidth [KHz) [ao00.00

RF signal-to-noise ratio required (DB |2

Feceiver antenna gain (dBdl: [g.on

Height correction loss from 10m [DBY: [0 00

Building penetration loss for indoar [dBY [o.oo

Allowance for man-made noize [dBY (o oo
Location probability (%] |99

Standard deviation [dB]: |5 50

% 7 70 % 95 o ather ok | Cameel

¢ The reference C/N (dB):

CAM [dE] |2'| |thresh.|

By clicking on thresh. button, the coverage threshold is automatically updated.

Cowerage threzshaold [dBEw)” ISE |

This coverage threshold corresponds to the reference minimum field strength (Emed)ref and depends
on the frequency, the reference location probability value, and on the reference C/N value set.

The location correction factor is taken into account as defined in the annex A.3.5.1 of the
RRCO04.

5 Creation of service area in ICS Telecom

In order to be able to deal with number of requirements which may be specified as assignments,
allotments or as a mixture of these two, it is necessary to assume that the area to be covered by any
of them is specified in the same way. The following assumes that this is done by means of a series of
geographic locations, referred to as test points, located at the boundary of that area.

As defined in the RRCO04, the contour zone is the part of the coverage area in which the administration
has required the agreed protection conditions to be provided.




The test point location at which the wanted field strength is to be determined will be defined as part of
the planning process. These test point locations may be calculated or may be defined by the
concerned administration.

In ICS Telecom, service areas will be represented by polygons. Each polygon can be associated to a
station or can be defined as a vector polygon. The user can create them manually or automatically, for
one or more requirements.

ICS Telecom considers an allotment as a group of contours defined by a set of test points, each
contour constituting a polygon.

5.1 Automatic creation of a service area for several requirements

ICS Telecom can generate a polygon for several requirements at the same time.
No predefined coverage calculation is required, a point to point calculation is made.

Options / Report / ITU coordination / UFS polygon calculation...

Compatibility report...

| UFS polygon calculation... |
b odify ztation according to RRC 04406, .

UFS - NFS *
sable field strength - station polygon calculation (3]
— Power sum method — R antenna discrimination — Rules
& Sum & none & Wwianted are activated on map stations.
Unwanted are activated and
i~ Bonn  419/GE deactivated on map stations
S MM - ‘“wanted are activated on map stations.
Frobabili I— 2 7 uzer D Urwwanted are selected DB stations
robability 50 3
~ “wianted are activated on map stations.
" Chester . Ma urmanted station
COkLMM ki [ion Rix gain (48] [0.00
std: S50 dB Fis ant. m) {10.00 cA. | | Model.

—ITU R-370 A ITU-R 1594E / External models

I~ Max [E tropo + Cl kiopo, E steady + Cl sheady)

Percentage of time [Tropo interfererence]” |1 Percentage of time [ anted) IED
Percentage of time - [Steady interference]® ISD Percentage of time [Unwanted) |-|

“For Wiesbaden, tropo=1% and steady=50% Usze BO% location [model]
— Options
¥ Do not use Tx coverage [if present] Station list... I | DE statior... I

I~ Border limited polygon

“wanted threshold amo [ .|

Cancel I Start I

This window is divided in 5 parts:
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5.1.1 The power sum method

FPawers sum method

* Sum

" Bonn

5 MM

Frobakbility ]r S
T Chester

T klNM k[0

stk [ =0 dB
In this part you can select the power sum method you want to consider to calculate the UFS polygons.
Here is a description of each summation method:

- Sum method: the UFS is defined by the following formula, where NFS(i) is the NFS due to the i-th
interferer expressed in dBuV/m:

UFS =10 x Log10(Zi10NFS(i)/10)
This summation method is also the one defined in the § 5.3.1.3.6 of the RRC04 for the
calculation of the unwanted signal summation. This is the method to be used for polygons

generation with interferers.

- Chester method: this summation method corresponds to the specifications of section 6 of the
Chester agreement, i.e.:

UFS = 10 x Log10(10Threshold/10+Zi10(NFS(i)+C)/10)

C is the propagation correction factor. If the wanted signal is analogue, the value of C is equal to 0 dB.
If the wanted signal is digital, the value of C depends on the location factor and on the C/N value.

- Bonn method: this is the summation method specified in the Bonn agreement.

- SMM method: the SMM method refers to the Simplified Multiplication Method specified in the
Geneva 84 agreement. This method is fully described in the CCIR-945 report (1982).

Note that the "sigma" value is equal to 8.3dB in VHF and to 9.5dB in UHF.
The percentage to be set by the user is the percentage of location.
If a statistical propagation model (ITU-R 370 or ITU-R 1546-2), this parameter should be coherent with

the location probability specified in the propagation model and in the parameters of the digital
transmitters.

- k-LNM method: this method is the one described in the Annex 5.3.1 of the RRC04. One uses a
value of k of 0.6, which should make it possible to obtain a precision about a few dB for location
probabilities between 70% and 99%.

Note: the k-LNM method is normally used for the calculation of the wanted signal summation for

SFN'’s.
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5.1.2 The Rx antenna discrimination

Fx antenna discriminaton

= nore

T 419/GE

7 user o

Rix gair [dE] Iu 0o
Fx ant [m) I;lmj

The characteristics of the Rx antenna are used during the calculation of the interference. The Rx
antenna is pointing towards the wanted transmitter and the interfering signals are then decreased.
Three different types of antenna are available:

- None: the receiving antenna is considered as omni directional and with a gain of 0 dB. To be used
for mobile reception.

- 419 GE: the receiving antenna is the one described in the corresponding ITU recommendation. To
be used for fixed reception.

- User: the user can define his own receiving antenna? Not used by the RRC.

5.1.3 Therules

Fudes

“wlanted are activasted an map statons.
" Unwanted are activated ard
deactnvated on map stations

— “anted are activated on map stations,
Urnwanted ame selected DB staticns

o Wanted are activated on map statons.
Mo urwvanted station

| =% | Model.. |

In this part, the user can define which stations will be considered as wanted and which ones will be
considered as interferers.
The wanted stations are the ones for which the UFS polygons will be calculated.

- Rule 1: Wanted stations are the activated stations on map. Unwanted stations are activated and
deactivated stations on map.

- Rule 2: Wanted stations are the activated stations on map. Unwanted stations are selected in the
internal database DB station...

- Rule 3: Wanted stations are the activated stations on map. There is ho unwanted station.

This rule allows to calculate the service area without taken into account the interferences as
described in the § 5.3.1.2.4 of the RRC04.

In this case your service area will be your noise-limited coverage area.
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When interference is taken into account to define the UFS service area, the C/I protection must be
defined in the C/l parameters by the use of ITU tables.

— C4 tables - Prarity 2

CA from ITU-R 412/655/1368/1003/560,
v FCC OET B3. %iesbaden 35, IEEE
8021130216, ETSI TS-101 330

" Tropo interfererence® ©*  Steady interference®

* Rice fading [DWE] " Rayleigh fading [DVE]

5.1.4 ThelTU-R 370/ I1TU-R 1546 / External models

—ITU R-370 / ITU-R 154E / Esternal models
[w bax [E tropao + Cl tropo, E steady + Cl steady)

Fercentage of time [Tropo interfererence]® |1|
Percentage of time - [Steady interference]” ISD

*Far wWiezbaden, iopo=1% and steady=507%

This is to take tropo and steady interference into account. The worst case between tropo and steady
interference is taken into account.

Percentage of time [wWanted] (50

Percentage of time [Unwanted) |-|

Usze 0% location [model)

Specify here the percentage of time considered for the wanted and the unwanted signal. The
percentage of location is defined in the propagation model must always be equal to 50%.

5.1.5 The options

Options

[T Do not uze Tx coverage [if prezent]

[ Border limited polygon

Wanted threshold auto

If coverage is attached to one or several stations, ICS Telecom will create the polygon based on these
coverages. To ignore the existing coverage, select in this part the Do not use Tx coverage (if present)
option. The polygon will be the calculated in point to point mode.

The polygons can also be limited to the country border by using the Border limited polygon option.
In order to use this option, a .COD file (defining the borders) must be previously loaded.
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Caountry code file -

I D:5ProjetzhOmansOman. cod I

Filter

Limnit swalue »= | 0 o]

Ok I Cancel

5.1.6 Location correction factor

The location correction factor is the ratio, expressed in dB, of the field strength exceeded for a given
percentage of the receiving locations to the field strength exceeded for 50% of the receiving locations.

Two ways are offered to take into account this correction factor in ICS Telecom:

- In the propagation model;
- In the threshold.

In both cases the correction factor implemented is the one defined in the annex A.3.5.1 of the
RRCO04.

- In the propagation model:

The correction factor is taken into account when you define a percentage of location different from
50%. The method presented here is assuming that the correction factor is included in the
threshold. So, set the location probability to 50%.

Recommendation ITU-R P.1546-2 - Method for point-to-area predictions for terrestrial services in the frequency range 30MHz to 3GHz
d hod For p pred Fi 1 he freq ¥ [e]
— Comections———  ~Emission————— [~ Receiver environment
% 9 - Feceiving / EBroadcast Broadcast
r mobile antenna height o digital analogue Elutter 0 FAursl ;I 0 Clutter 10 Furl LI i
= 510 - Short uiban  Mobile Clutter 1 Suburban ;I m Clutter 17 | Fural ;I m
suburban paths ~ Starjd@rd IW - Clutter 2 ILI[ban vI I m Clutter 12 IHuraI vl I m
— &9 = Temeh dervigtion Clutter 3 ILIrban vI I . Clutter 13 IFluraI vI I it
clearance angle RV | Cltters  [Uien =l m  Clatter 14 |0l =l i
— Climatic adjustment | Locations IED 4 )utter 5 |Rural ;I m Clutter 15 | Fural ;I m
I Detan 00 Time IED = Clutter & Sea - I m Clutter 16 IFluraI vl I m
Clutter 7 ILIlban vI I m Clutter 17 IHuraI vI I m
o I — L e Clutter 8 [Rual <] m  Clter18 [Foa < m
Reverze profile for we -
Field strengths far bl coordination Clutter 9 Bural - m Clutter 19 | Eural - m
r lesz than 10m r calculations _I _I
[profile display invalid]
—Seapath—— = Force clutter to sea if MMobile | About I Cancel I
W terrain altitude is zeno
& Cold © Wwam otherwize force to rural RCD4 [EBA] I Default I k. |




RRCO4 Propagation Model [BETA)

General I Clutter Mapping I

— System

" Broadcast Analogue ¢ Broadcast Digital ¢ Mobile

— Signal “ ariabilit
< Locations [%) I > Time [%] IED

— 0 -» Tkm Field strength dizplay
" Continuity [d = 1km)

* Free space " Mone

— Corrections

I Terain clearance angle | Receiver height corection

— Mizzing clutter

|v Force to Sea if altitude = Om

Sea IZDHE 5 [cold zea) ;I

Land IZDne 1 [temperate land)] - Rural ;I

Ok I Cancel About I

- In the threshold:
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The correction factor can also be taken into account by adapting the value of the threshold or the
Reference minimum field strength (Emed)ref according to the frequency, the C/N value and the

percentage of location.

The setting of these different variables can be done in the Advanced tab of the Tx/Rx parameters box.

Tx/Rx parameters: 1 1

Generall F'atternsl Ehannelsl Site Advanced |

Type (0]

cale ITR.-"F!:::.&

Signal [15]
= ||CvE-T BhH=

FMadulation [25]

= ||ea-0am 324 JEd |

Launch delay [us] Il]
Frequency offzet [KHz] IDDD—

Carrier |2

Ay ailability 2 ID_DDUDD
CAN [4B] [27 pictivity (%) [T
Charrel [#) [35 | | Initial power 193 52623 It
% 070 % 95 0 ather NFD [T -1

" Thresholds Load TR | | Save TFx|

X

<|>|

o]

Annuler I
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To take into account the corrected value of the threshold for each station, the option Threshold from
Tx/Rx should be selected in the Threshold box.

hreshold )

— hMode

" Global threshold

Threshald [dEw) Iautg B | Falette. . |
Threshaold [dBm) Iauto

£+ Threshold from Tx/Fx
I~ &dd Threshold degradation [TD

*coverage only

F= gain [dB] Im
Frequency [MHz] |s1 0.00000
Rx antenna reference: Impedance: Update station
. thresholds from
f* |sotopic i B0 ohms rnadulation and
7 1,/2 wave dipols " 75 ohms sighal type

= zhort vertical

Note: Be careful to not cumulate the correction factor.

If the correction factor is set in the threshold, the percentage of location defined in the propagation
model must be equal to 50%. This is the way chosen in this document.

Conversely, if the correction factor is set in the propagation model, the reference minimum field
strength (Emed)ref must be corresponding to 50% of location.

5.1.7 The propagation models

ICS Telecom offers two propagation models to carry out the calculation of service areas according to
the RRC04.
A description of these two models is given here after.

- Recommendation ITU-R P.1546-2

The ITU have a recommendation in force that is ITU-R P.1546-1 for general purpose planning and
coordination for mobile and broadcast in the range 30-3GHz. This recommendation has superseded a
number including ITU-R P.370-7 and will increasingly be used as part of bi and multi-lateral
agreements for Spectrum Management.

The Regional Radio Conference 2004 has adopted similar principals in 1546 for the forthcoming
multilateral broadcasting coordination agreements which will eventually replace ST61 (European
Broadcasting Area) and GE89 (African Broadcasting Area). The method from this planning conference
has been proposed as a modification to 1546-1 and has been ratified and published as 1546-2.

The difference between 1546-1 and 2 includes revised curves to correct some errors, a radically
different mixed path model and numerous other smaller changes. Version 1 and 2 only include curves
for cold and warm seas for the European Broadcasting areas.

ITU-R P.1546-2 doesn’t include the African area broadcasting curves.

The ITU-R P.1546-2 propagation model is available in ICS Telecom.
Open the Propagation models box and select ITU-R 1546...




— Comections

|_ %9 - Heceiving /

mobile antenna height

|_ %10 - Shart urban /

suburban paths

%11 - Terrain
r clearance angle

— Climatic adjustment

I~ DeltaM -40.0

— Emiszion
& Broadcast Broadcast
digital analogue
" Mobile
Standard I—
- deviation L dB
— Y ariability
Locations IEU %
Time |5EI %

—3KA85-E

- Field strengthsz for bl
less than 10m

—Sea path

= Cold 7 wwharm

— Miscelansous
Rewverze profile for
coordination
r calculations
[prafile dizplay invalid]
Force clutter ta zea if

WV terain altitude is zero
otherwize force to rural

— Receiver environment

Recommendation ITU-R P.1546-2 - Method For point-to-area predictions For terrestrial services in the frequency range 30MHz to 3GHz

Clutter O Rural LI m Clutter 10 | Fural ;I m
Clutter 1 Suburban ;I m Clutker 11 | Fural ;I m
Clutter 2 Im I— m Clutter 12 Im I— m
Clutter 3 m I— m Clutter 13 Im I— m
Clutter 4 Urban ;I m Clutter 14 | F ezl ;I m
Clutter & Rural ;I m Clutter 15 | Flural ;I m
Clutter B | Ses - I— m  Clutter 16 Im I— m
Clutter 7 Im I_ m Clutter 17 Im I_ nm
Clutter & Fural ;I m Clutter 18 |Firal ;I m
Clutter 9 Rural ;I m Clutter 19 | Flural LI m
taobil= | About I Cancel I
[ Fcos(EBay | Default | oK |

If you click on the button RC04 (EBA), the default values for RRC04 are automatically updated.

Propagation curves from Recommendation ITU-R P.1546-2 are corrected for various factors including:

location and time variability, transmitting and receiving antenna heights, clutter environments,
atmospheric refractive index gradient, frequency band and propagation path type (land, cold sea,

warm sea & mixed).

In addition to this, the method includes corrections for ground obstructions derived from a digital

elevation model (DEM) along the path profile.

- RRCO4.dl:

RRCO04 is not the same as ITU-R P1546 and does not give the same results however similar they may

appear.

The fact that RRC04 is based upon 1546 does not mean they agrees because the model in RRC04 is

a subtle variation to 1546-1 and has big changes to the mixed path model amongst other things.

Thus the difference between 1546-2 and RRC04 is simply that RRC04 includes the propagation
curves for different regions in Africa and the Middle East.

This .dll is not provided with ICS Telecom, it must be ordered separately (around 1500€ VAT

Excluded).

To select this propagation model in ICS Telecom, open the Propagation models box and select

Usermod.dll.

" SUI method. ..

i » RRCO4 =
" Uszernod.di

Then load the RRC04.dII.
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RRCO4 Propagation Model (BETA)

Gerneral I Clutter M apping I

— Spstem
" Broadcast Analogue & Broadeast Digital ¢ Mobile

— Signal Y ariability

Locations [%] IED Time (%] IED

— 0 -> Tkm Field strength dizplay
* Freesgpace ( Continuity (d=1km)]  Mone

— Corrections

[~ Terain clearance angle [ Receiver height comection

— Mizzing clutter

¥ Force to Sea if altitude = Om

Sea IZone 5 [cold sea) ;I

Land IZone 1 [termperate land] - Fural LI

ak I Carncel I About I

When all the parameters are defined, click on Start to launch the batch calculation.

5.2 Automatic creation of a service area for an SFN network

In case of SFN, the test points limiting the service area are calculated according to the k-LNM
method.

To create such a service area, first select a station which will be considered as the reference station of
the SFN network.

All others activated stations on the map will be considered as part of the SFN network.

All deactivated stations on the map will be considered as unwanted (potential interferers).

The summation of the unwanted signals is made according to the Power Sum method.

Select a station and then select Report / SFN polygon calculation...




mosve |
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SFMN palygon calculation. ..

duplicate

pararmeters

ICS Manager parameters...
constraints

add to Tx R list...

de-activate
izolate
zet az reference

add T=/Fx
add DF

databaze search

databasze export
coverage caloculation

profile ta
profile from
link. ta [1 weay]

r ¥ v v

link to [2 waps]

| repork

The following window is then displayed:

SFM polygon calculation

— Rules

k-LH b

k: ||:|.5|:|
std: |5.5|:| dB

R gain [dE] ID_DD
F= ant. [m) |1D.DD

' none

 A194GE
 user E
R gain [dB] ID_DD

R ant. [m]

— Ax antenna discrimination——

FCC broadcast countour. ..
Border coordination. ..

Border agreement. ..

Hoarizorn baur

R« interference; 0-90° / 0-360°
Coordination distance GE 84 / Stoc B1...
Coordination distance GE 83,
Aeronautical services SkH1003.
Effective height...

Site frequencies. ..

Profile batch...

Fadiated power...

I.C. EMC

Frequency plan walidation. ..
Check frequencies [coverage]...
Check frequencies [test pointz]...
O, pratection map...

Bwd, coordination. ..

Service area...

F2F correlation...

— Optiohs

[w Do not use T coverage [if prezent]

[ Border limited palygon

“wéanted threshold auta ||

Station list.. |  Model. | ca. |

—ITU R-370 / ITU-R 154E / External models
[ Ma=[E tropo + Cl tropo, E steady + Cl steady)
Percentage of time [Tropo interfererence]” |-|
Fercentage of time - [Steady interference]® |5|:|

“*For "Wiesbaden, tropo=1% and steadp=50%

Percentage of time W anted) IED
Fercentage of time [Unwanted] |-|

U=ze 0% location [model]

Urwanted oower sum method aoolied

Activated stations are considered az SFM netwaork, - Unwanted are deactivated stations

Cancel

I Start I

The different options available in here have already been described previously in this section. Click on
Start to start the calculation.




29/44

5.3 Manual creation of a service area
In ICS Telecom it is also possible to manually create a service area by drawing a polygon.

Select the polygon tool and left click on the map.

e

Then select draw mask.
draw mask
save mask
load mask

continue

Then, save this polygon as a vector polygon Add polygon to vector file... and define the properties of
the vector.

vectorinfo...

add polyline to vectorfile (ine)...

add polyline to vectorfile (path)...

| add polygen to vectorfile... |
ector polygon properties [zl
| POLYGON [ e
Cancel |
|dent |1 from O ko 10 [11=text]
Obiject H:

Bkg - Textlline -
Pattern= ID—

Population IUUU— pj;gSiDgnntD
Kbits/s 750 ztation...
Threshald IW dB Pt m
“fram -1 ta B &I

“ Do not uze ' in the strings

|3

Cormmenk IFIFII:EM v activated

You can associate a threshold value to the polygon. This value will be used by the compatibility
analysis.

5.4 Delete a polygon

To delete a polygon attached to a station, go to the Site tab of the Tx/Rx parameters box and then
click on delete polygon :

delete polygon




5.5 Creation of a station according to RRC04/06

If a service area (contour) has been created or imported without any information except the threshold,

the compatibility analysis needs to associate a station to this service area in order to carry out the

calculations.

In the parameters window of the polygon vector, define the threshold value which is relative to the type
of reception inside this polygon. This threshold value will be taken into account as the minimum value

that should be protected on each test points of the allotment contour.

ector polygon properties

X

Ekag

Pattern™
Fopulation
F.bits =

Erlang

[o
0.00
1.00

Threshald |32_|:||:|

Ident I‘I frorm O to 10 [11=temt]
B - I

POLYGOM

| ak. I
Cancel I

Object #:

PR

Azzigh
polygon to
station. ..

“*fram -1 to &

* Do not uzge ' in the strings

Corrment I

Add ztation
according to

RRC 04/06...

Cut rnap |

v activated

Threshold dBptm

47.00

DWB-T QPSK 243 11 - 27 dBphYm
OwB-T QPSE 243 1V - 32 dBpAm
CYEB-T OPSK 2/3% - 36 dBpMAm
DWB-T Qak16 243 111 - 33 dBptAm
OWB-T QaMIE 243 W - 38 dBphYm
CWE-T QAMTE 2430 - 42 dBpS A
DWB-T Qaked 2311 - 39 dBpAm
DWB-T (akEd 2/3 W - 43 dBphSm

DWVE-T QAMMES 2430 - 47 dBpYdm

TOAE limit - 37 dBpsAm
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Then use Add station according to RRC04/06...

Add station
according to
RRC 04/05...

This function adds a transmitting station on the highest point inside the polygon and calculates the
required transmitted power and horizontal diagram in order to be received with the specified threshold
on each vertex of the polygon.

Specify the frequency, the transmitter antenna height and the receiver antenna height :

Tx parameters

Frequency [MHz]: |210 00000
T« antenna [m]: |

R« antennas [m]: {2 0o

k. I Cancel |

Radiated power applied: 158.49

In the given example the power radiated will be equal to 158.49 W.
The station will be created on the highest point inside the Allotment (polygon).
The technical parameters of the virtual station will be as follows:
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And for the Antenna pattern:

Tx/Rx parameters Z|
General I Patterns | Channels | Site | advanced | Radar |
Type Signal
IT:::.-"F!R I l” DWE-T Skdhz ;I | Mo 7 activated | Frequency plan I vI calc
— T=/Fix — Coverage — Info
Nominal power [ [T I PN ID
nong .
Dynamic [dB) ID Callzign IGaborone B Status IUnknown o ;I
Tw ant gain (dBil [3.00 — || e o | address date
dd
Rwantgain (@B [0o0 » |address |2nns07z0 pepwmm
- Mode info [1 type
Losses [dB): [w[0.00  |w[0.00 B L Iép
 wariable power
Add losses [dB] IDDD— info [2] lirk
E.IR.F () 158 4593183 = fined poveer [FaE I3
Frequency (MHz=) [350.00000 % fined frequency Netwark D group
Antenna height (m) |_3D.DD i freghop/wide band I:I Ix IlCS
T# bandwidth [KHz] IBEIEIEI.UEI = variable elevation IL"SE' o Ica" number O
- = o
Fix bandwidth [KHz] ISDDD.DD = fined elevation
| T/R parameter databasze I | FRepart... I | Fultimedia... |
| equipment table| | Load TR | | Save TR || Save SFAF| | Load TGS |
P
odbe record O
ak I Annuler I

Tx/Rx parameters |z|
General Pattems I Ehannelsl Site I Advancedl Radar I
_I F'arabzlr = Harizontal pattern Vertical pattem Azimuth [0-359°]
120 I I W
| ITU-R 639 I Tilt (-907 +30°)

| imumitzes |
| iTuR4ss |
| TU RS (k=2 |
|_1Tu R-485 (k=271 |

ID. oo [

i+ Standard antenna
" Adaptive antenna array (1)

Mo, arraps I[.

| H-pattern I |- -pattern I

| imuRssn |
| iTuREs |

Tu polarization

e Aperture [*] [o.on diameter or size (m] (g0 (s U i T
ITU R-1428 _I Crozsowver distance between near and far fields m |U.U ?;K ':(,.DI?-[-IZT_:ID(Q Cir M
~RPE 30 o = polar, dizc. [dB]
lals 30 convert
RFE 20 files O | an D 7 o0
i creation
RPE 30 files [ [1] The pattern is the composite

diagram. T#/R# gains must be
increazed by 10loglarmays]

antenna base

| savetRn |

Load . TR I| HAY zoom = ["Eannet unda

ll modify o

Co |

Annuler I

The station creation will be based on the propagation model that is specified in the propagation
models window, so in case of compatibility analysis the user should be sure that the ITU-R P.1546-2
model is checked along with the correct parameters.
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5.6 Service areas of Reference Networks

Section 5.5 should avoid the use of reference networks. If required, please refer to the "RRC04-06 -
Reference networks" document.

6 Compatibility analyses

One fundamental step in establishing a frequency plan is the compatibility analysis. The outgoing
interfering field strength of a transmitter or transmitter network will be of substantial interest because it
can impair the functionality of other co-channel service areas.

The interference potential is defined by power, effective antenna height, antenna pattern and the
transmitter locations. If the real network implementation is not known yet, the interference potential of
a station created according to RRC04/06 (see section 5.5) may be used as a representative in the
compatibility analysis.

The compatibility analysis is not limited to technical calculations. There is an opportunity for
administrations to declare pairs of requirements compatible that might appear, on the technical bases
used, to be not compatible. Likewise, requirements which appear to be compatible can be declared
incompatible...

6.1 Definition of the calculation methods

In order to identify requirements which are not compatible, two sets of calculations are required. The
first set identifies requirements which have a service overlap, and the second set identifies
requirements which would produce excessive interference if operating on the same channel.

To identify requirements which overlap, it is necessary to examine each of the test points for one
requirement to determine if it lies inside the area of a second requirement. Because there can be
anomalies in the cases where there are large separation distances between adjacent test points, it is
also necessary to repeat the examination to determine if any of the test points of the second
requirement lies inside the area of the first requirement.

To identify requirements which are not compatible because of potential interference, it is necessary to
consider three cases:

ewhere both of the requirements are specified as assignments;

ewhere one of requirement is specified as an assignment and the other as an allotment;

e where both requirements are specified as allotments.

In the three cases above, the assessment of the protection margin is made separately for every test
point that defines the area to be served.

The wanted field strength is:

¢ In the case of an assignment, the reference field strength for 50% of the time and 50% of locations
or the calculation result made for 50% of the time and 50% of locations.

¢ In the case of an allotment, the reference field strength for 50% of the time and 50% of locations.
The nuisance field strength is calculated for 50% of locations and for 1% of the time (thus providing
protection against interference for 99% of the time) except where a value greater than 1% is agreed
between the concerned administrations.
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The wanted field strength and the reference field strength are dependent on the service conditions.
These service conditions include:

¢ Reception mode: fixed, portable or mobile;

¢ Type of service: television or sound radio;

¢ System variant: 64-QAM, 16-QAM or QPSK together with the code rate to be used;
e Reference planning configuration;

e Target percentage of locations to be achieved.

The calculations described above are needed for the case of the first requirement considered as the
source of potential interference to the second requirement, and for the case of the second requirement
considered as the source of potential interference to the first requirement.

If the protection margin is negative at any test point of either requirement, the two
requirements are considered as not compatible.

The protection margin is calculated as:
wanted field strength - nuisance field strength - combined location correction factor
In this formula, the wanted and nuisance field strengths are referring to 50% of location probability.

The purpose of the combined location correction factor is to convert the protection margin to the
percentage of location probability needed for the wanted service.

6.2 Compatibility analysis in ICS Telecom

To carry out a compatibility analysis in ICS Telecom, use the following function: Options / Report / ITU
coordination / Compatibility report...

| Compatibility repart. .. |

UFS palygon calculation. ..
hModify station according to RRC 04406, ..
LIFS - MFS »




—MFS optiohs——— — Bx antenna discrimination—— [ Fules
Activated on map stations are wanted,
© Sum * none - de-activated on map stations are urwanted
" Bonn
© 419/GE e Activated on map stations are wanted and
7 SM.M  Lser unwanted
Probability IEEI z D e Activated on map stations are unwanted,
. zelected DB stations are wanted
" Chester R gain [dB] IEI.DD
% none Fix anterna (m) [10.00 &= Activated on map ztations are wanted,
: zelected DB stations are unwanted
— Optionz
oA || Model. |
Standard deviation [550 de
Loc.ation probalibility |95 % [protection margin] | Station list... I | DE station... I
I Compatibility on SFM networks [zame MetlD) [ Use pre-defined wanted threshold
k. factar I Je-L I BA Do not uge wanted T= coverage
0.50 v [if prezent - wanted on map only]
—ITU R-370 / ITU-R 1546 / External models
[ Max[E tropo + Cl tropo, E steady + Cl steady]
Fercentage of time [Tropo interffererence]* |-| Percentage of time [Wanted] |50
Percentage of time - [Steady interference]® |5|:| Fercentage of time [ nwanted)] |-|
*Far Wieshaden, tropo=1% and zteady=50% Uze 50% location [model]

‘whanted threshold auta ... |

Cancel Ok, |

6.2.1 Select the rules

The interference sources taken into consideration to carry out the compatibility analysis depend on the
rule chosen.

- Rule 1: Activated stations on map are the wanted stations to analyze and all deactivated stations on
map will be considered as potential interferers.

o~ Activated on map stations are wanted.
de-activated on map stationz are unvanted

- Rule 2: Activated stations on map are the wanted stations to analyze and will be also considered as
potential interferers in turn.

o Activated on map stabionz are wanted and
Lari sk

- Rule 3: Selected stations in the internal database “DB station...” are the wanted stations to analyze
and all activated stations on map will be considered as potential interferers.

— Activated on map stations are unwanted,
salected DB statiorne are wanbed




- Rule 4: Activated stations on map are the wanted stations to analyze and selected stations in the
internal database “DB station...” will be considered as potential interferers.

— Activated on map stabions are wanted,
selected DB stations are unwanted

6.2.2 Set the protection ratios

From the protection ratio values for digital broadcasting systems it is apparent that only co-channel or
overlapping channel interference need be taken into account and that adjacent channel and image
channel interference may be neglected.

e For DVB-T (against DVB-T, T-DAB and analogue television, and conversely), the protection ratios
given in Recommendation ITU-R BT.1368 should be used.

e For T-DAB against T-DAB, a value of 15 dB should be used.

o For wanted T-DAB against DVB-T or analogue television, the protection ratios given in
Recommendation ITU-R BS.1660 should be used.

o For wanted analogue television vis-a-vis T-DAB, the protection ratios given in Recommendation
ITU-R BT.655 should be used.

To define the protection ratios given by the different Recommendation you must used the following
option C/I tables, in the C/I box:

— L/ tables - Prarity 2

CAl from ITU-R 412/655,/1368/1003,/560,
=3 FCC OET B9, Wiesbaden 95, IEEE
20211480216, ETSI TS-101 930

" Tropo interfererence” ™ Steady interference®

* Rice fading [OVE] " Rayleigh fading [OWVE]

6.2.3 Choice of the propagation model

ICS Telecom offers two propagation models to carry out the compatibility analysis according to the
RRCO04.
A description of these two models has already been given in section 4.2.7.

Independently of the choice of the propagation model, the percentage of location must always
be equal to 50% in the propagation model window during the compatibility analysis.
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6.2.4 Define the percentage of time

In this part, specify which percentage of time to be considered for the wanted and the unwanted
signals.

FPercentage of time Pafanted] |50

Percentage of time [Lnwanted] |-|

U= 50% lacation [model]

According to the RRC04, the unwanted field strength is calculated for 50% of locations and for 1% of
the time (thus providing protection against interference for 99% of the time).
The wanted field strength is strength is calculated for 50% of locations and for 50% of the time.

6.2.5 The combined location correction factor

Define the standard deviation and the location probability to be considered to calculate the combined
location correction factor.

Ophions

tandard deviation |5 50 dB
‘ Location probalibility |5|:| % [protection margin

The standard deviation is always equal to 5.50 dB for digital broadcast.

This factor is taken into account during the calculation of the protection margin and is the one
defined in the chapter 5.3.1.3.4 of the RRC04.

6.2.6 Compatibility on SFN networks

To carry out a compatibility analysis on a SFN network, the wanted field strength calculated on each
test point should the summation of all the wanted field strengths from the SFN network.

In this window, check the Compatibility on SFN networks option and specify the k value to be taken

into for k-LNM summation.

[ Compatibility on SFM netwearks [zame MetlD]
k factor [0 g0 kLR A

The SFN stations must have the same Network ID in that case. So define the Network ID in the
General tab of the Tx/Rx parameters box of each station to be considered.

M etwork, D
SFMA
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6.2.7 Threshold definition for allotments

In the case you want to analyse the compatibility on allotments you must be able to define the
reference thresholds of the RPC associated to yours allotments.

This value of reference threshold will be the value of the FS wanted on each test points of the
allotment.

To do so, select the option Use pre-defined wanted threshold.
I Use pre-defined wanted threshold
Select the option Threshold from Tx/Rx.

Threshold 3]

— Mode
" Global threzhold
Threshold [dBu) Iautc- =1 Falette... I
Threshold [dBEm) Ia”t':'

< i Threshold from T=/Rx
rezhold degradation [TD*

Fix gain [dE] Im
Frequency (MHz]  [5800000

*coverage only

Fx antenna reference: Impedance: Update station
. thresholds from

7 |zotropic " B0 ohms rmadulation and

142 wave dipole f* 75 ohmsz zignal type

" zhort vertical

wianted threshold IWD

And define the specific threshold you want to take into account in the Advanced tab of the Tx/Rx
parameters box of the station which is associated to your allotment.

Caowverage threshold [dBul”

= Thresholid {dET

Carrier Iq
CAH [dE] |I:I thresh.l
Channel [#] [36 .

OO 70 T 95 % ather

Reference threshold for RPC2 at 650 MHz

As soon as every calculation parameters are defined, click on OK to carry out the compatibility
analysis.

Cancel (0]




6.3 Compatibility analysis results

At the end of the compatibility analysis, a window is displayed and shows if stations are compatible or
not (OK or NOK).

Report

POLYGON COMPATIBILITY - NFS

wanted

Address

HFS

Comptatibility

address

56.64

HOE

wara|—

address

E8.70

HOE

address

EEBE

HOE

Printer IHF' DieskJet 1220C Printer

| Frint Setup... |

Print

| | tst || uit

i+ fontsize 8 ¢ fontsize 10
restart to enable modification

If the requirements are not compatible one with another, click on List to have the details of the
compatibility analysis on each vertex.
In this sheet, the protection margin calculated on each interfered vertex is displayed

Wianted station

[SRRET R ARREAVRREVRN SNREVAL SURN N AR Y RN RN R DY N Y SR O R O R S S

[SRRET R ARREAVRREVRN SNREVAL SURNENNE Y RN RN R N R Y SR N R S O N R

callsign |vertex

FS wanted dBu MNFZS dBu

45
483
a5
e
55
a7
55
52
45
45
B2
B
B5.1
B5.1
B5.1
GEE
B5
[aF: ]
B
GEE
B5.3
B3
52
55.4
558.4
B
B4
B5
BE6

45
48.5
a5.4
58.2

55
57.2
251
52.4
45.4
45.4
B2.3
B7.3
B5.3
B5.4
B5.4
B5.1
B5.2
B4
B1.1
B5.2
B5.5
B3.4
52.4
55.5
58.5
B1.1
B4d.4
B5.1
B5.4

Margin dB

o
-0.2
-0.3
-0.1

o
-0.2
-0.1
-0.4
-0.4
-0.4
-0.3
-0.3
-0.2
-0.4
-0.4
-0.1
-0.2

o
-0.1
-0.2
-0.2
-0.4
-0.4
-0.1
-0.1
-0.1
-0.3
-0.1
-0.4
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7 Creation of ITU notification files

7.1 Directly from ICS Manager

To create an ITU notification file in ICS Manager, first select the appropriate table :
eTo create DS1, DT1, DS2 and DT2 files, use in the coordinated stations table.
e To create DA1 files, use the coordinated contours table.

7.1.1 Creation of DS1, DT1, DS2, DT2 files

In the coordinated stations table, select the assignments or allotments which will compose the ITU
notification file and right click on it.
Select Export / Export to ITU file (not for notification)...

Expork ko ITU File {nok For notification)...
Refresh . -

Select all

Expork ko ASCITST File. ..

In the following window fill the fields which will compose the head of the ITU file and click on OK.

Parameters |£|
Adm. |F
Date of sending |24 Feb 2008
ermail I
Corrment I
Ok | Cancel
Then enter the ITU file name and click on Open:
Enter. file name
Regarder dans : IE} F-BEL ;I L ﬁ{ v
ez documents
récents
Bureau
tes documents
Poste de travail
@ Nam du fichier - [DT1_F_DVE [V Rd Duwrir |
Favoris réseau  Fichiers de tupe |T><T filel* T+T1 | Annuler |
I Ouvrir en lecture zeule
<]




41/44

The ITU file has been created.

Message FXI

Motepad I Cluitter |

To edit it you can open the .txt file you have just created.

7.1.2 Creation of DA1 files

In the coordinated contours table, select the contours to be notified and right click on them.
Select Export RRC Contours to ITU Notification file (DAL)...

Merge records...
Delete Selection. ..
Mew Record. ..

ey, Fz
Search 3
Batch update 3

Export RR.C Contours to ITU Motification File (DA13...

Export to ICS Telecom VEC File, ..
Repork...

Prink...

Create reminder. ..

Input by report. ..

Expork k

Refresh
Select all
Count records. ..
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Give a name to the notification file.

Enter file name

Reqarder dans ; IB IC5 Manager LI = =5 Ef-
= [ Fichiers électronigues

Lé [C1CsML
bes documents  |[C5RRCO4

=5l [Z] TEST kxt

Bureau

£
fMez documents
Pozte de travail

@ Mo du fichier [ZI.-"-'-.'I ATO0. b=k LI | Cuwerir I
Fawvoriz réseay  Fichiers de type Ielectmnic notification file ;I Apinler |
[ Ouwit en lecture zeule
=4

In the following window fill the fields you need and click on OK.

Parameters

Adm. |F

D ate of sending |24 Feb 2006

enmail ||

Comment I

Ok I Cancel

The notices have been created and can be edited :

12 notices written to the File
Do o wank o edik the File 7

i Maon
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Electronic notification file Editor

File - (SRR D4 alidation des fonctio ManansrDAT ATt Motepad.. |

Adm : F [email: |

Doate : [0 Maotices)

Comrment :

Motice | Fragment I Adriniztration key I Frequency I Long. | Lat. | Site name |
Dal - RCOB Contour 634

Dal - RCOE Contour 633

Dal - RLCOE Contour 603

DAl - RCOG Contour 597

D&l - RCOB Contour 627

Dal - RCOB Contour 520

Dal - RCOE Contour 589

Dal - RLCOE Contour 509

DAl - RCOG Contour 578

Dal - RCOB Contour 582

Dal - RCOE Contour 521

Dal - RCOE Contour 546

Print notice... |

Print all notices... I

it I

7.2 After a compatibility analysis

After having carried out all the analysis and updates required in ICS Telecom, it is time to export all the
needs back to ICS Manager and then generate the needs in the ITU format.

To export the modifications made in ICS Telecom to ICS Manager, use Files / Export / Export to ICS
Manager...

| E =port Export TIFF TFWS...
R aster operation Ly Export BIL TP ...
Preferences. .. Export object to HTZ-lite...
Pririt > Export object to HerTZ-mapper...
— | Export ta ICS manager. ..

In the following window, select Save station changes to ICS Manager.




X

Export activated stationsflinks

* Save station changes to ICS Manager

7 Twa TWD : CEFT Television transmitters [Chester 97 file format)
€ TO1.T02 : Broadcast notification [ITU Electronic notification file format]
7 D&l Sub allatment area for a digital broadeast requirement (I T Electronic notification file format]

€ DT1.DT2 D51, D52 : Digital broadcast requirements (I TU Elechanic notification file format]

Ok I Cancel |

A report is automatically created summarizing all the modifications made on the assignment(s) or
allotment(s).

In the top of this window the unique identifier of the requirement is displayed. It can be updated as
well as the old values and the new imported values.

Reimport changes rz

Agsignment Unique identifier=F__E002-48, Required Freq=48, Loc=MENTON /D =5436

Select field modifications™ bo apply :

Itern | M... | 0ld value | Imported valus |
(L1 Required frequencies Yes 48 L]
(L1 Test paints Yes O07E 230943N4703007E 2937 43N 47...
(L1 Hautewrs effectives Yeg -370-424-379-197 66 -B1 +61 41, -443 458352189 -82 -3 449 4
(L] &nterna height AGL Yer Mm 45m
(L1 Polarisation Yes U H
[ H. polarized companent ERP Yes 40 dBwS 36.99 dEwS
(L] &zimuth of maximum radiation Yes 120,007
[ H. polarized companent attenuations  Ves WECTOR 1001 183562911131..

Yes<»Ho |

Only Frequency, antenna height and coverage can be Apply checked changes Apply no modifications Stop
reimported and continue and conlinue all

The changes that are taken into account are the following:

e For an assignment:
0 The required channel;
The polarization;
The azimuth;
The radiated power;
The antenna patterns (H / V);
The effective heights;
The coordinates (latitude / longitude);
The test points of the new contour.

OO0OO0OO0OO0OO0O0

e For an allotment:
0 The required channels;
0 The polarization;
0 The test points of the new contour.
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If you agree with the changes, click on Apply checked changes and continue and click on Yes in the

following window.

& figlds will be updated,
Undo will not be possible,
Continue ¥

The changes have been stored in ICS Manager.

Message

Reimporting changes for FMTY_A455I1GM /5486
- Required frequencies changed from 48 to 56

- Antenna height AGL changed from 34 mto 45 m

- Polanzation changed from U to H

- H. polarized component ERP changed from 40 dBW o 36.95 dBhw
- Azimuth of masimum radiation changed from to 120.00°

- Cowerage reimported

Call il

Motepad |

- Test points changed from to O07E230934 30N 4709007E 25374 3N 4727007 30344 3 4754007E 3 2743W 4751 007E 3221 4 3 4743007E 35054 3k 432900 7E 3951 43M 49
- Hauteurs effectives changed fram -370-424 379 -197 -B6 -51 +61 +105 +138 +135 +138 +135 +138 +135 +138 +135 +138 +135 +138 +1358 +138 +138 +138 +13

- H. polarized component attenuations changed from o VECTOR 1001 1.835E62911131517 30303030 3030303030 3030303030 3017 151311 96.2¢

20

Quitter |
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