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

Method for pomt-to-a e

I
method for point-to-area te for terrestrial se

in the frequency ge%O Hz 0 6 00
\ \ 'ul \

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).

ITUWRS  Interference/coverage analyses! |




Rec. ITU-R P. 1546

6 Rec. ITU-R P.1546-5
FIGURE 1
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Rec. ITU-RP. 1812

/_’4—4—'_—'_'- \
Tropo Scattering
Refraction

Line of Sight -
| with reflections with clutter att.

Adapted from LS Telcom Propagation training material
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ePropagation: Input parameters  |ifu-R p.1812

: 3.
Transmitter Environment
Frequency(MHz) I}, 186 % of time 1
Longitude(DMS) 45 00 00 E Vv
% of location 50
Latidude(DMS) 41 10 00 N v
ERP(dBW) 30 Reception type Outdoor v
Outdoor
Ant. Height AGL(m) 70 Indoor
Polarization Horizontal h
Point to Point Point to Area
Receiver Receiver
Longitude(DMS) 45 21 14 E Vv Wanted FS(dB(pVv/m)) 25
Latitude(DMS) a1 05 39 N v
Ant. Height AGL(m) 10
Ant., Height AGL(m) 10
Bearing step(®) 10
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ePropagation: Input parameters ITU-R P.1546

Transmitter Environment
Frequency(MHz) N 186 % of time 1
Longitude(DMS) 45 00 00 E Vv
% of location 50
Latidude(DMS) 41 10 00 N v
e . Reception Type ‘ Rural v ‘
Rural
Ant. Height AGL({m) 70
Polarization Horizontal v

Point to Area

Receiver
Wanted FS(dB(pVv/m)) 75
Ant. Height AGL(m) 10

ITUWRS

GENEVA2022




ePropagation: Input parameters

Coverage Analyses (wanted signal) (Report ITU

-R BT.2383-1)

Percentage of time and location

ATSC

50% locations

Rec. ITU-R SM.851-1

Analogue TV

50% locations
50% time

95% locations 95% locations
50% tim

ISDB-T DVB-T, DVB-T2, DTMB

e

GE84 Agreement

50% locations
50% time

i

Interference Analyses (unwanted signal)

Accord GE84

50% locations m-
1% time 50% locations
ot 1% time

FM (steady)

50% locations
50% time

((88) LTUWRS

Report ITU-R BT.2383-1 (Note 19 on page 26)
WP 3K Liaison Statement to the Director BR (March
2017). The 90% time formula is not generally
applicable. It errs on the conservative/safe side for the

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



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

ePropagation: rec. ITU-R P.1812 calculations

Point to Area coveraﬁe analzses
s % ,

Vezirkoy,

- N
g e
Fistikli ﬁ g

Transmitter

Taslica
Frequency[MHz] 186
Longitude E 042° 00' 00"
Latidude M 41° 10' 00"
Ant. Height AGL{m) 70
ERP(dBW) 20
Polarization Vertical
Receiver

Ant. Height AGL{m) 10
Wanted FS(dB(pv/m)) 54

Environment

Bearing step(®) 10
% of time 50
s A S £ %o of location 50
- YUkaB‘n;’aden - Tordht *° Reception Type Outdoor
P ;l': "y 4 P = DEM SRTM2

B
"Google Eart
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ePropagation: rec. ITU-R P.1812 calculations

Point to Point

Transmitter
125

Terrain Altitude (m)

Frequency[MHz] 186
Longitude E 042° 00' 00"
Latidude N 41° 10' 00" 100
Ant. Height AGL(m) 70 I [No Title]
ERP(dBW) 30 o
Polarization Vertical T 75 qﬂ{q ;
R: i i ﬁfrlvw II ﬂ -5

e TOAR M Al W Lf
Longitude E 041° 36' 47" W -
Latidude N 41° 00' 04" W Lwﬂ\m/
Ant. Height AGL(m) 10 25
Wanted FS(dB(uV/m)) W
Environment o ;

0 7 15 22 20 a7
% of time 50 Distance (Km)
% of location 50 Job Output
Eiﬁptlon Type 2::::;"- -& Terrain Altitude (m) - Fs Distance(km) 37.4
Bearing{degree =tn) 240.6 %o

Effective Earth Radius (Km) 8422.16

Field Strength (dB pv/m) 34.57

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

((88) LTUWRS



GIS Analyses
field strength contours

1) P.1812 vector data 2) Convert to raster 3) Interpolate to fill voids
(location and fs)
o 2.3 ’ &
6) Convert to KMZ 5) Simplify geometry
- 4) Extract fs_wanted contour
(i & & i ,f\t .

0SGeo: GDAL/OGR open source libraries
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Transmitter

Frequency[MHz]
Longitude

Latidude

Ant. Height AGL(m)
ERP(dBW)

Receiver

Ant. Height AGL(m)
Wanted FS(dB(pV/m))

Environment

% of time
% of location
Reception Type

((88)) LTYUWRS

ePropagation: rec. ITU-R P.1546 calculations

Point to Area Coverage analyses
+ Ortakoy

180 '
E 042° 00' 00" 3 FIStRIl
N 410 10! 00“ Taslica Armh‘%
70
30

Eksmar‘\&"

nS{)
10 ¢ / SRS ve “’ " "_: ,~‘ Tosunlu
54 .

. #> 2 Balll
P S —

50 W§’

s

Zevtincik

ff.ra. P.1546 &

Good agreement with ITU-R P.1812 results in this case.




ePropagation: ITU-R P.1546 calculations

Point to Area

Transmitter

Frequency[MHz] 186

Longitude E 007° 44' 08"
Latidude N 45° 02' 27"
Ant. Height AGL(m) 71

ERP(dBW) 30

Receiver

Ant. Height AGL(m) 10 I

Wanted FS(dB(pv/m)) 20
Environment

% of time 1

% of location 50
Reception Type Rural

Interference analyses

( ) RS = —____ Data SIO, NOAA U.S-Navys ¥NGA! GEBCO
GENEVAZOZZ Image- L(sal Core nicus




Use case: planning in Central America and Caribbean

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

Terrain information considered only via effective antenna height

CA_Display: visualize compatibility analyses results and run detailed calculat/ons
Bl 1€\ Unerv\sestacon\ Desktop\ 2018 WRS\ Werkshop) CAC\SLY,_IS08-T_example,_chi3 mab] CA Disgloy + {General Analysis Resolta)
'Ho fdt Viewm Preferences Help

Interferer

® Owrvel 1846 Mz
OMWM
e @ s

e e e T e T FS=21.9 dB(nV/m

Aden Ret id Se Name Channel Aved. Cn Aswgned Ch BEM (dBV/) 2BV (dBW) Wonled chann intert chasrel  Distance (om] CNFS (GBiSV)  Maegin (98] Retabon margin ang weplag weplat
1.5€ 10.0 =88.23 13 _SL

CANALIECOM  COMAYAGUA IO lO |0 16 IO |6 ”l 539 278 tedecerce

CANALTI-CHL  CHOLUTECA $13 225 Wntedesence 1.8l 20.0 -88.13 13.%%8
» mn____——_—n—i—um 2 10 ua -3 31 *.12 :3 27
-um CANALLESTAROSACORAN I-[ 31.1 =95.% 'H 31.1 310.€ 157.3 177.3 55.7 4.55 140.0 -39 l4 13.28
HD CAMALLSSTAROSACORAN H 31.1 =8%.5 W — = — - e
HD CAMALLSSTAROSACORAN H 31,1 -8%.% W 3l.L 2€7.7 le0.7 l8T.2 &B3.8 1.31 l.lsl:r.lﬁI —35.15 lz.LE
HHD CAMALLSSTAROSACORAN H 31.1 -8%.9 MW 31.1 172.8 lE€.7 97.7 48.9% L1.43 330.0 -89.5€ 13.8%

ITUWRS

GENEVA2022

Broadcasting Online




Use case: planning in Central America and Caribbean

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

Transmitter 120 o
Frequency[MHz] 497
Longitude W 088° 46' 00" %0 200
Latidude N 14° 45" 00" | 3
. ) ob Qutput
Ant. Height AGL(m) 49 Distance: 137.88 Km o P
ERP(dBW) 31.1 £ 60 Terrain Altitude (m) above sea level : 1 178 m | 1800 g )
— Horizontal = F . 9.1 dB(uv/m) Z Distance(km) 176.2
olarization orizonta z J z
: ; 30 V 1200 § .
Receiver e 3 Bearing(degree etn) 157.3
. N
t°:_g't:de nppadid 0 'W o Efflictive Earth Radius (Km) 9905.3
atidude
Ant. Height AGL(m) 10 ield h (d
Wanted FS(dB(pV/m)) -30 0 Field Strength (dB pv/m) 8.83
0 35 71 106 141
Environment Distance (Km)
% of time 1 - Terrain Altitude (m) - Fs
% of location 50
Reception Type Outdoor
DEM SRTM3

FS =21.9 dB(uV/m) P1546 no terrain (CA_Compat) |

((8) Lxywes



GE840pt
implements GE84
propagation curves

(interference analyses).

Terrain information
considered only via
effective antenna
height

ITUW

GENEVA2022
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° ° e, ®
Use case: GE84 planning activities
[ ]
Summary [ 105.9 MHz-MONGOMO (011°18'00"E-01°38'00"N) System 4 Polarization H - Id: 8754 ] 105.9MHz | List of Interferers 105.9MHz | List of Affected

Show Terrain Data

Administration:CME

Coordinates:

ot Acceptable NFS («/'9 o

2 ’
o X /
. MA AN | 105.9 MHz | NFS:65.04 dBu | dist.:110 km (RECORDED) /
o /
~——~ /
: [rn——
/

500
(1] e
100
!
FETE————— \
| ¥ Legend I ¥ Disclaimer °
117002465 CME RECORDED BC 105.9 v MA AN 110 ) ) ) 26 316.4 37 65.04

k\

Co-channel PR:
Tropo: 37 dB
Steady: 45 dB

FS(1%time,50%I10¢) s curves = NFS — PR + Pol Discr =65.04 — 37 + 10= 38.04 dB(uV/m)




Use case: GE84 planning activities

GE840pt allows to calculate on the fly Point to Point field strength calculations (terrain data) using Rec. ITU-R P.1812

NFS Calculation with P.1812v4 (Beta) N¢ 125 880

Terrain Altitude (m)
¥ Transmitter Info (click to show)
100 B0
¥ Receiver Info (dlick to show)
Y Propagation Model (ciick to show)e \ B
Y FS Labels (cick to show) E 75 ;
Z S
2 Results (clickto hide) = >
o =
= 1 E
Trope. Calculat Steady Calculal o
ropo. Calculation eady Calculation uIT 50 B D
( (505% of Pol Dis. | 1 =
10 0 [P . .' ¥ TG = I’ ” =
s T + f w ! ‘ 4;- ’ ,[ r | | 'l !’]
o ) teady | Dist{km) Azimuth | 1 I hl

25 } "l ._ |=lf iJl

I
e 16 e 65 rescoTmecmgm NS E 'Fs (50% ¥ time) L s (1% of time

o 480
m 0 22 44 f 66 88 110

Distance (Km)

Job Sistus (19 o Time) Job Status (50% of Time) — -# Terrain Altitude (m) + Fs (50% of time) - Fs (1% of time)

-______J ¢
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Use case: GE84 planning activities

Interpretation of results using field strength calculations using Rec. ITU-R P.1812 and comparison with GE840pt (no

rerrain)

60

Distance: 109.815 Km

Terrain Altitude (m}) ab level : 520 m
pu‘"“ﬂ“'i ey s (50% of time) 14.4 dB(uV/m) ﬁ}
| Fs (1%'0F time) 24.6 dB(uV/m)

e
in Altitude (m) b

Terrai

Distance (Km) 1o

-@ Terrain Altitude (m) +- Fs (50% of time)  -®- Fs (1% of time)

Tropo Interference

NFS = FS(1%time,50%loc) + PR - Pol Discr =24.6 + 37 - 10= 51.6 dB(uV/m) The consideration of

terrain data brings
the interference to an
NFS = FS(1%time,50%loc) + PR - Pol Discr =14.4 + 45 - 10= 49.4 dB(uV/m) acceptable level!!!

((88) LTUWRS

Steady Interference




Use case: FM coverage analyses

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

Field Strength dB(uV/m) . Terrain Altitude (meters
above sea level)

3000
ﬁ
/ ‘l‘ 2000
1500
i = 1
\ L ™
—— e ka2 1000
\ |5 ""'
i .
% 500
L~ —
0
90 135 180 225
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ITU-R P.1812, P.1546 and usages of terrain data

Assignments outside SRTM validity range

ePropagation
SRTM3 (90m) [56 S : 60 N]
ITU-R P.1812

ITU-R P.1546 also can be currently run

only within [56 S : 60 N] as it uses
SRTMS3 for the generation of effective
antenna heights.

Currently BETA testing
SRTM1 (30m)

ASTER-V3 (30m) [EISaaIN]

((88) LTUwW

FXM: 44 793 (1.8%)
FMTV: 20 825 (4.8%)
LFMF: 538 (1.3%) |



https://www.earthdata.nasa.gov/news/new-aster-gdem

ITU-R P.1812, P.1546 and usages of terrain data

@ Digital Surface Model
@ Digital Terrain Model

ITU-R WP3M: Performance evaluation of
Recommendation ITU-R P.1812 using
SRTM data

Avoid additional consideration of
representative clutter heights (Table 2) if
SRTM(1/3)/ASTER are used.

TABLE 2

Default representative clutter height values

: SRTM, ASTER
: affordable worldwide DTM not

available

((88) LTUWRS

Clutter category Representative clutter height (m)

Add to profile of equation (1c)
fori=2ton-1

Water/sea 0
Open/rural 0
Suburban 10
Urban/trees/forest 15

Dense urban 20



https://www.itu.int/md/R19-WP3M.AR-C-0136/en
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Transmitter

Frequency[MHz]
Longitude

Latidude

Ant. Height AGL(m)
ERP(dBW)
Polarization

Receiver

Longitude
Latidude
Ant. Height AGL(m)

Wanted FS(dB(pVv/m))

Environment

% of time
9% of location
Reception Type

UWRS

P1812 and usages of terrain data

186

E 045° 00' 00"
N 41° 10' 00"
70

30

Vertical

E 045° 21' 14"
N 41° 05' 39"
10

1
50
Outdoor

Fs dB(pv/m)

Fs cB{pV/m)

100

50

25

25

00

75

SRTM3

Terrain Altitude (m)

Distance (Km)

-8 Terrain Altitude (m)

Terrain Altitude (m)

ASTER_V3

6

Distance (Km)

-@ Terrain Altitude (m)

Job Output
Distance(km) 30.8
Bearin?gdegree etn) 105

Effective Earth Radius (Km) 8129.37

Field Strength (dB pv/m) 35.41

19 25
-+ Fs
Job Qutput
Distance(km) 30.8
Bearing(degree etn) 105
Effective Earth Radius (Km) 8129.37

Field Strength (dB pv/m)

35.07

18 25

-+ Fs

(LL) apniny upual

3

SP NI UEdla]

(L)




P1812 and usages of terrain data

Environment

% of time 1

% of location 50

Reception type Outdoor v
DEM SRTM3 h

ASTER_V3
SRTM1

S
ik

<
SDerin héy

Vazihev
Bereket

Ovacik

Bashatila

Mesekaoy.

"% ASTER_V3

A§ag|madfe.nf
X Y2

‘Dé'!nb\a)r
Vazihev

Bereket:

Ovacik,

MRSy Peynirli
y

K ',' N\
7 /A 3 Hesma

- z : ; 'l ¥ <
w= ~Ydkanmad
A@g]ﬂq@;ﬁ:{i&}? e_r? ASTE R_V3
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P1812 and usages of terrain data

ASTER-V3 (30m) (BRI

Transmitter =l
Karasjok
Frequency[MHz] 186 ]
Longitude E 021° 06' 47" 3 ; : ®nari
Latidude N 68° 15' 52" B
Ant. Height AGL{m) 70 ®Storslett
ERP(dBW) 30
Polarization Horizontal
Transmitter : 9.5 % ® yngseidet
Receiver o : #Kautokeing='
Frequency[MHz] 186 ) % £ S )
p " agm Ant. Height AGL(m) 10 ' i E
Longitude E 021° 06' 47 Wanted 2S(dB(uy/m)) 25 ’ ¥ N /\/
Latidude N 68° 15' 52" Job Output ante (dB(pv/m)] .. < e
Ant. Height AGL(m) 70 Distance(km) 405.5 Environment $
ERP(dBW) 30 ®innsnes
L . Bearing(degree etn) 85.6 .
Polarization Horizontal Bearing step(°®) 1 . ‘ Bardufoss
) Effective Earth Radius (Km) 8377.14 % of time 1 ; 1 \/_\
Receiver . . 0 e -
Field Strength (dB pv/m)  -45.12 %o of location 50 » #Muonio = )
Longitude E 020° 55' 47" Reception Type Outdoor o ( AliE
) \
Latidude N 68° 15' 20" BEM ASEER =2 - ®ikaslompolo
Ant. Height AGL(m) 10 N 120 _ s )
Wanted FS(dB(uv/m)) L
Terrain Altitude (m) ®5ortland X

Environment il ‘ N gy AN 4
\ * ‘ ®stokmarknes - " ! Kiruna
“ { [ . . : ‘

% of time 1 E 40 | ‘

% of location 50 % ‘w‘lw" ‘

Reception Type Outdoor g o yw -‘ |I ’ | ‘! h‘ 1 Fs
DEM ASTER_V3 ‘ Y

b ‘1Jl A S -y

Distance (Km)

-® Terrain Altitude (m) - Fs

®Fauske * . ®Jokkmokk

*Bod,
oo Image IBCAO
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Thank you!

ITU — Radiocommunication Bureau
Questions to brbcd@itu.int

)) ITUWRS

‘ GENEVA2022

”l‘: >



mailto:brtpr@itu.int

