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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 Telcom 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

ITU-R P.1812

Clutter Type

Reception Type Polarization

Vertical

Percentage of time and location

Coverage Analyses (wanted signal) o oA iom S0 s ik Tisgicy Sovition
GE84 Agreement “’q“e(':}?l'zs)m'“g Monophonic Stereophonic
Stead: Tropospheri Stead: T heri
inlcrferez’u:c intcrfcrc:;c inlertc':re)trrce imrmccc
50% locations
. 0 36 28 45 37
50% time
25 31 27 51 43
50 24 22 51 43
Interference Analyses (un wanted signal) - ” 16 P .
100 12 12 33 25
GE84 Agreement 150 8 8 18 "
200 6 6 7 7
| FM (tropo) | FM (steady) : . : :
50% location | 50% location. 300 -7 -7 -7 -7
1% time 50% time 350 -15 -15 -15 15
400 -20 -20 -20 -20




eTools: rec. ITU-R P.1812 calculations

Beta Release!

coverage analyses @

Wanted FS
(dB(pv/m])

Reception type

Tx (long) 420000 Tx (lat) 411000

Point to Area

Tx hgt agl{m) 70 Rx hgt agl{m) 10

Erp(dBw) 30

Frequency(MHz) Tx Clutter Type

% of time 50 % of location

Use Tx clutter height {m)

Bearing step
0 (degrees EtN) 10

Outdoor ¥ Polarization |Hernzontal ¥

Openi/rural Rx Clutter Type | Open/rural

Use Rx clutter height (m)

10 degree resolution

elD

. . .
Broadcasting Online




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



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: GE84 planning activities

eTools: GE840pt
implements GE84 propagation curves for interference analyses.

Terrain information considered only via effective antenna height

Summary [ FLEX-NIEFANG (010°15'00"E-01°48'00"N) System 4 Polarization H - Id: 1] 101.3MHz | List of Interferers 101.3MHz | List of Affected
Show Terrain Data 1 0 1 . 3 M HZ

Non assignable
Coordnates Acceptable NFS
? ¢ \ [] Mot Acceptable NFS & < 54 (dB (I...IV/m))

)
i
/
500
Om
100
Warm Sea Path , |Super refractivity Path a |Azimuth  , |Protection Ratio, |NFS:
P (km) ¥ |(km) Y e ¥ |(dB) ¥ ltaB(uv/m))"
j
084042725 CME RECORDED BC 101.3 H OVENG 234 0 ) ) 30 73 37 | sz780 |
084042629 |CME RECORDED BC 101.2 H KRIBI 132 0 0 0 30 343.4 25 57.75
084043115 (GNE RECORDED BC 101.5 H MICOMESENG 58 0 0 0 30 45 7 56.37
084042599 CME RECORDED BC 101.3 H DOUALA 261 0 0 0 30 348.4 37 55.22
118091375 CMF RFCORNDFN RC 1n1.4 v AMBRAM 129 n n 4] 20 60.R 25 4R.22

FS(19%time,50%10C) cay curves = 57.89 — 37= 20.89 dB(pV/m)



Use case: GE84 planning activities

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

¥ Transmitter Info (dick to show)

+ Receiver Info (dick to show)
+ Propagation Model (cdlick to show)

# FS Labels (dlick to show)

# Results (dick to hide)

Tropo. Calculation Steady Calculation

Job Id (1% of Time) Job Id [50% of Time) Pol Dis.(dB)  F. Sep[KHz]
109880 109879 0 0

PR tropospheric (dB) PR steady (dB) Dist{Km) Azimut

37 45 234.1 TE

FS 1% of Time (dBuV/m) FS 50% of Time(dBuV/m) NFS (dBuV/m)

-3.42 -22.46 33.58 (Tropo)

# Terrain Altitude vs Fs. (dick to hide)

+ FedB(Vim) 0% tme - FsdBlMim) 1% tme |, Temain Alitude (mesers
al sea bevel)

o 45 %20 135 180 225

Job Status (1% of Time) Job Status (50% of Time)

0

Success Success
D




Use case: FM coverage analyses

AZAANEN: P1812P2A Wanted FS = 54 dB(uV/m)

Field Strength dB(pv/m)

. Temain Altitude (meters

above sea level)

3000

2500

1500

1

1000

135

180




Thank you for your attention!

Questions?

brbcd@itu.int
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