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Agenda

» Short presentation
» Rec. ITU-R P.1812 and P.1546 propagation
models
» eTools calculations (new P.1812 fs contours!)
» Use cases

» Demonstration of propagation
calculations in eTools



Comparlson Rec ITU-R P. 1812 vs P.1546

Deterministic model
model all the physical phenomena
which plays a role in VHF-UHF band

Path specific
Uses terrain profile (elevation above
mean sea level).

for terrestrial se



Rec. ITU-R P. 1546

Field strength (dB(uV/m)) for 1 kW er.p.
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Rec. ITU-RP. 1812

Propagation mechanisms in the VHF/UHF band

M Tropo Scattering /& H_“

Refraction

Line of Sight
with reflections with clutter att.

Adapted from LS Telecom Propagation training material



eTools: Input parameters

ITU-R P.1812

Tx hgt agl{m) Rx hgt agl{m) Reception type thDr v Polarization Vertlt:al
Frequency{MHz) Erp(dBW) Tx Clutter Type | Water/sea |R:< Clutter Type |Waten‘sea v |

% of time % of location [l Use Tx clutter height (m) L) Use Rx clutter height {m)

Point to Point | =x(long) 452114 |

Wanted FS Bearing step

POint to Area (dB(pv/m)}) 25 {degrees EtN) 10 _

ITU-R P.1546 Point to Area

Tx (leng) 0074408 Tx (lat) 450227 Environment type
Tx hgt agl(m) Rx hgt agl(m) Wanted FS

Environment Type

Frequency(MHz) Erp(dBW) (dB(uv/m) Rural
%5 of time %% of location A Urban
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eTools: Input parameters

Clutter Type
Water/sea v Reception Type Outdoor
Water/sea : :
Open/rural N.B. If clutter heights are not given,
Suburban the software uses the representative
Urban/trees/forest heights from Table 2
Dense urban
Percentage of time and location Vertical v
: i i Vertical
Coverage Analyses (wanted signal) (Report BT.2383-1) Polarization -
ATSC ISDB-T DVB-T , DVB-T2, DTMB

50% locations | 95% locations | 95% locations
50% time

Rec. SM-851-1 GE84 Agreement Report ITU-R BT.2383-1 (Note 19 on page 26)

™M Provides formula for applicability of Rec.
P.1546 for 90% of time.
S04 Hime 207 time WP 3K Liaison Statement to the Director BR (March

Interference Analyses (un wanted signal) 2017). The 90% formula is not generally applicable.

50% locations It errs on the conservative/safe side for the desired
1% time

signal in interference/compatibility analyses which
compare desired-to-undesired signal ratios



http://www.itu.int/pub/R-REP-BT.2383-1-2016

eTools: rec. ITU-R P.1812 calculations

Beta Release! coverage analyses - \ri\?-’

Wanted FS Bearing step

Point to Area f Tx (long) 420000 Tx (lat) 411000 (dB(uv/m)) 50 (degrees EtN) 10

Tx hgt agl{m) 70 Rx hgt agl{m) 10 Reception type | Cutdoor ¥ Polarization | Horizontal v

Frequency(MHz) Erp(dBw) 30 Tx Clutter Type | Open/rural ¥ | Rx Clutter Type | Open/rural
% of time 50 % of location Use Tx clutter height {m) Use Rx clutter height (m)




eTools: rec. ITU-R P.1812 calculations

Point to Point

Tx (long) 420000 Tx (lat) 411000 Rx (long) 0413654 Rx (lat) 410000

Tx hat agl(m) 70 Rx hat agl(m) 10 Reception type Qutdoor * Polarization |Horizontal v

Frequency(MHz) |186 Erp(dBW) 30 Tx Clutter Type Open/rural ¥ | Rx Clutter Type | Open/rural v

% of time 50 % of location 95 Use Tx clutter height {m) Use Rx clutter height (m)
Distance(km) |(37.223 Bearing{degree etn) |240.2563 Effective Earth Radius 3422 .02

— Field Strength (dB p\Vim) ___ Terrain Altitude (meters
gbove sea level)

120 /J 3000
100 " 2500
f“r
80 A 2000
60 L\/ - 1500
40 b/ - 1000
20 \V}ﬂhv_ﬁfm\f‘ ! "\,, M 500
0 0
0 g 18 27 36

Study FS variation on the path from TX to a RX point in the
contours farthest from the TX in the P2A coverage analyses

: 2.4
Broadcasting Online



GIS Analyses
field strength contours

1) P.1812 vector data 2) Convert to raster

dB(pV/m)

(location and fs)
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6) Convert to KMZ 5) Simplify geometry
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0OSGeo: GDAL/OGR open source libraries

Beta Release! X‘W

3) Interpolate to fill voids

4) Extract fs_wanted contour
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eTools: rec. ITU-R P.1546 calculations

Point to Area

Tx (long)
T« hat agl{m)
Frequency(MHz)

% of time

Environment type

Wanted FS
(dB{pv/m])

420000
70

186

50

Rural

50

L

Tx {lat)
Rx hgt agl{m)
Erp(dBW)

% of location

411000
10
30
50

Coverage analyses

Very good agreement
with P.1812 results in this
case.

But results can change
significantly!
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eTools: rec. ITU-R P.1546 calculations

Tx (leng) 0074408 Tx (lat) 480227 Environment type |[Rural ¥

Tx hgt agl{m) 70 R hagt aglim) 10 Wanted FS Point to Area
Fraquency(MHz) |156 Erp(dBW) 30 (dB(uV/m}) 20

%% of time 1 % of location 50

’ Interference analyses

Very different results
from P.1812!

Broadcasting

Data SIO, NOAA WIS
Image-tandsat /.




Use case: planning in Central America and Caribbean

eTools: CA_compat implements P.1546:
* coverage analyses (wanted service area)
* interference analyses

Terrain information considered only via effective antenna height

CA_Display: visualize compatibility analyses results and run detailed calculations

H [C\Usery\sestacod\ Desktop\ 2018 WRS\ Wedkahop\ CAQ\SIV 508 T _example_ch83 mab] CA Duglay « |General Analyuis Resclts]
B Fle 2ot View Preferences Help

Admaratraton Sy |
Adnratraten Uvaue Mergfer
[DewrE OTT NOTICE

Ste/ Nctmert Nave

{Coro 8 Pacays |
Som m v rec Interferer

Detals Colous  Frequences  Symbols

FS =21.9 dB(puV/m)

Dot Fofoens Digtal Mectnd  Ansiogus TV biaersrs  Arsogue TV Afected

Aden Ret i e Nare Channel Aved Cn Asugned CN B8 (dBV)) BBV (dBV) Weoled chann imtert chasnel  Distance (am] CNFS (JBSVI  Maepin (98] Retaton ng wtplag wiplat
CANALISCOM  COMAYAGUA T T " 1 16 1% 04 539 278 totedecerce -0 =88.23  13.35%
CANALYICHML  CHOLUTECA 17 17 7 1 17 17 422 $13 225 Wnterdesence .0 -88.13 13.%8
> CANALISSTAR SsebaRcsadeCosde 8. 8 @ aual w w3 s ek .o -37.%2  13.27
I et W o P L AT o Tmam —wea e O =455 03 3
D CANAL1SSTAROSACOFAN H 1.1 -95.5 N
IHD CAWALLSSTRROSACOFAN H 31.1 =955 5 | Se—m— = — R .
ND CAMALLE2STAROSACORAN H 3l.1 -%5.% K 21.1 2€7.7 led.? 187.2 63.8 1.31 L€0.0 -838.1% L13.1¢
{ND CAMALLSSTARQSACOPAN H 2L.1 -85.% K 3l.1 17:i.8 LEE.T 57.7 48.5% Ll.4% 23 A 88 88 13 A4



Use case: planning in Central America and Caribbean

eTools: Rec. ITU-R P.1812 Point to Point
field strength calculation (terrain data).

Please select the calculation type

| Propagation v | P1812v4 Point to Point (BETA) M

| Back to calculation history ‘

Please label your submission |tesl |

Propagation prediction method for terrestrial services in the VHF and UHF bands
Tx (long) -0854600 Tx (lat) 144500 Rx (long) -0B805824 Rx (lat) 131648
Tx hat agl(m) Rx hat agl(m) Reception type | Outdoor ¥ | Polarization |Horizontal v |

Fraquency(MHz) Erp(dBW) Tx Clutter Type | Openirural ¥ | Rx Clutter Type | Openlrural v
24 of time %5 of location ] Use Tx clutter height {m) Il Use Rx clutter height (m)

Job Qutput

Distance(km) [176.941 | Bearing(degree etn) |157.4526| Effective Earth Radius [9905.3 |

= Field Strength (dB pVim) . Terrain Altitude (meters Field Strength (dB pv/m) |13.T2 | FS = 21'9 dB(uV/m) P'1546 no terraln

above sea level)

3000

2500 FS =13.7 dB(nV/m) P.1812 terrain
200 This value would bring the margin to
an acceptable level!!!

1500

1000

2.0

asting Online




Use case: GE84 planning activities

eTools: GE840pt
implements GE84 propagation curves for interference analyses.

Terrain information considered only via effective antenna height

Showing results for submitted requirements from MRC

Select requirement: 87 . 7 M H Z

FLEX-AAZANEN (003°07'03"W-35°15'07"N) System 4 Polarization V v

Non assignable
GEB84 Optimization Description Acce pta b I e N FS

Summary [ FLEX-AAZANEN (003°07'03"W-35°15'07"N) System 4 Polarization V ] 87.7MHz | List of Interferers 87.7MHz | List of Affected 54 (d B (IJV/I I l))

‘ Excel |

A |Assigned Frequengy A A |Total A |Cold Sea Patl) |Warm Sea Patlj |Super refractivity 4 |ERP A |AZimuth 4 |Protection 4 |NFS
(MHz) ¥ |polar ¥ |site Name ¥ [(km) ¥ |Path (km) ¥ W) ¥ ¥ |ratio (dB)

107105285 MRC ADD BC 87.7 v AL HOCEIMA 74 0 74 0 35 270.5 37 94.43

VILLE
093005085 E RECORDED BC 87.7 M EL EJIDO 167 0 153 0 35 8.7 37 81.37
107105266 MRC ADD BC 87.7 \4 AKNOUL 111 0 11 0 35 221.1 37 75
107106776 MRC ADD BC 87.7 4 TAHAR SOUK 125 0 28 0 35 238.2 37 72.44
107106988 MRC ADD BC 87.8 \ TARGUIST VILLE 114 0 58 0 35 253 25 69.18
120146601 MRC ADD BC 87.7 v SAR SAR 250 0 143 0 35 261.3 37 68.9
105097287 MRC RECORDED BC 87.8 A HAFA SAFA 203 ] 195 0 35 277.9 25 66.69
117124793 ALG ADD BC 87.7 Vv SIDI MEDJAHED 147 0 (38 0 34.56 111.1 37 66.19
084105732 E RECORDED BC 87.7 M JEREZ DE LA 8ill5) 0 224 0 35 301.3 37 65.58

FRONTERA

FS(1%time,50%I10C) gesq curves = 66.19 — 37=29.19 dB(uV/m)



Use case: GE84 planning activities

eTools: Rec. ITU-R P.1812 Point to Point field strength calculation (terrain data).

x(long) Ix(lat) Rx(long) Rx(lat) ‘
Tx hgt agi(m) Rx hgt agi(m) Reception Type Polarization
frequency(MMz) trp(daw) Ix Clutter Type Rx Clutter Type

% of time % of location Use Tx Clutter helght(m) Use Rx Clutter helght(m) ﬁ

Distance(km) |146.681 Bearing(degree etn) |111.1218 | Effective Earth Radius |8969.89 Field Strength (dB pv/m) |16.45

*  Field Strength (dB &%956;Vim)  , Terrain Altitude (meters
above sea level)
0 NaN 187
140 800 0.09 NaN 181
120 0.18 NaN 160
b H 0.27 122.4 160
100B—= 3 600 0.36 120.94 168
- i‘ f\ 3 0.45 113.2 153
8014 'Y - d; 0.54 116.87 152
ol Zi 400 0.53 116.19 153
[ ‘E e+ ] | 0.72 104.23 136
] F

sl ¥ ﬂd 0.81 110.00 137

i‘: i fr‘ {200
- .'/—_ T 0.9 113.21 141

H - o

20 B J‘g ! 3 0.99 103.51 127
0 \ F, v./ R 1.08 111.69 136
0 a5 20 135 1.17 111.02 142
1.26 02.53 122
1.35 01.94 114
1.44 100.58 123
1.53 103.53 125
1.62 108.38 134

Showing 1 to 1,631 of 1,631 entries

Reduction of the interfering field due to terrain 2 ~13dB

This reduction would make the NFS acceptable for this interference situation!



Thank you for your attention!

Questions?

brbcd@itu.int
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