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Agenda - s

» Short presentation
» Rec. ITU-R P.1812 and P.1546 propagation models
» ePropagation calculations
» Use cases
» Future directions

> Demonstration and exercise session
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Comparison Rec. ITU-R P.1812 vs P.1546 W ITUWRS
GENEVA2024

Method for point-tc
for terrestrial service

A path-specific pro 3 agatio
method for point-to-area terrest
in the frequency range 30 Mi

“ K
N AVEN

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).

Interference/coverage analyses!

www.itu.int/wrs-24 4



Rec. ITU-R P. 1546 W ITUWRS

Field-strength curves as 6 iy
functions of distance, antenna i T
height, frequency and ":\ S
percentage time : ;i\ SNC=EE
* Land, warm sea, cold sea : I T
100, 600, 2000 MHz ! <
 time percentage: 1,10,50 . Q\\

: \
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Rec. ITU-R P. 1812

T

\
/& Refraction
n4
n3
—— g
nl

n1 > nz>n3>n4

[

Tropo Scattering

Diffraction

Line of Sight
with reflections with clutter att.

Adapted from LS Telcom Propagation training material

ITUWRS

GENEVA2024
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| ePropagation

00

10

00

00

R .
Environment

. Input parameters (ITU-R P.1812) ITUWRS

GENEVA2024

% of time 1
% of location 50
Digital Elevation Model
Reception type ‘ Outdoor v |
| srTM3 v
Indoor ASTER_V3
SRTM1

Transmitter
Frequency(MHz) h 186
Longitude(DMS) 45
Latidude(DMS) 41
ERP(dBW) 30
Ant. Height AGL(m) 70
Polarization Horizontal
Point to Point
Receiver
Longitude(DMS) 45
Latitude(DMS) 41
Ant. Height AGL(m) 10

21

05

14

39

Point to Area

Receiver

Wanted FS(dB(pv/m)) 25y
Ant. Height AGL(m) 10
Bearing step(°) 10

www.itu.int/wrs-24



| ePropagation: Input parameters (ITU-R P.1546) ITUWRS

GENEVA2024

Transmitter Environment
Frequency(MHz) 186 % of time il
Longitude(DMS) 45 00 00 E v % of location 50
Latitude(DMS) 41 10 00 N v . |
Reception Type ‘ Rural v ’
e o e —
Ant. Height AGL(m) 71
Point to Area Point to Point
Receiver Receiver
Wanted FS(dB(pVv/m)) 25 Longitude(DMS) 45 21 14 E Vv
Latitude(DMS) 41 05 39 N v
Ant. Height AGL(m) 10
Ant. Height AGL(m) 10

www.itu.int/wrs-24 8



ePropagation: Input parameters

P1546v6 MultiPoint to Point v

Transmitter

| Antenna Atten. |

Frequency(MHz) 186

Longitude(DMS) 46 00 00 E
Latitude(DMS) 42 10 0o N v
ERP{dBW) 10

Ant. Height AGL(m) 71

Site Name Site 3

Add TX | Delete all TXs

Id Site N Freq cy(MHz) Longitude(DMS)
Site 3 186 E 046° 00' 00"
2 Site 2 186 E 046° 00' 00"
1 Site 1 186 E 045° 00' 00"
I

Receiver

Longitude(DMS)

Latitude(DMS)

Ant. Height AGL(m)

Latitude(DMS)
M 42° 10' 00"
M 41° 10" 00"

M 41° 10" 00"

(ITU-R P.1546)

[

45

41

10

ERP(dBW)
10
10

10

Environment

% of time 1

21 14 E Vv
% of location

05 39 N v 50
Reception Type Rural

Ant. Height AGL{m) Distance TX-RX(Km) Antenna Pattern

71 130.8 ®
71 54.7 ®
71 30.7 ®

www.itu.int/wrs-24

Delete

ITUWRS

GENEVA2024
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| ePropagation: Input parameters

Select Notice (Only notices with valid coordinates are considered)

Transmitter

Showing 1 to 25 of 136 entries

)0 & & & 0O 00O

TO1

TO1

TO1

MODIFY

ADD

MODIFY

MODIFY

MODIFY

ADD

MODIFY

GE84

GEB84

GEB4

GE84

GE84

GE84

GEB4

3 rows selected

BUJUMBURA
GITEGA

MT
INANZERWE

kUJ UMBURA
MT BIRIME
MT MUTUMBA

INANZERWE

Adm.Ref.Id

2015-08

GITEGA

2015-42

2015-01
BIRI-87.9-2021
2015-57

INANZS8.0-2020

Antenna Atten.

Show | 25 w|entries

87.6

87.6

87.7

87.9

87.9

87.9

a8

hgt_agl[m]

35

30

30

35
30
30

35

Longitude

029°21'17"E

029°51'32"E

029°44'25"E

029°21'17°E

030°24'09"E

030°02'09"E

029°44'21"E

Search:

Latidude

03°23'13°5

03°21'48"S

04°03'51"S

03°23'13°5

03°18'27"S

02°40'27"S

04°03'51"S

20

25

24

20

30

30

28

€| = <

Antenna Attenuations

000°
020°
040°
060°
080°
100°
120°
140°
160°
i80°
200°
220°
240°
260°
280°
300°
320°
340°

35

o

Range Aftt.

[Ef=s]

0

15
15
15
15

o o o o o o O o oo o O

010°
030°
050°
070°
09Qe
110°
130°
150°
1700
190°
2100
2300
250°
270°
290°
310°
330°
3500

1807

Angle(®)

20 a0

15
15
15

000 Q0 0 0 90 90 00 0 0

X

45"

ETS

50

15

Save Cancel

ITUWRS

GENEVA2024

www.itu.int/wrs-24
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| ePropagation: Input parameters (time%, locations%)

Coverage Analyses (wanted signal) (Report ITU-R BT.2383-1)

ATSC

50% locations

Rec. ITU-R SM.851-1

Analogue TV

50% locations
50% time

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

95% locations 95% locations

50% time

GE84 Agreement

50% locations
50% time

Interference Analyses (unwanted signal)

- s

Report ITU-R BT.2383-1 (Note 19 on page 26)
Provides formula for applicability of Rec. ITU-R
P.1546 for 90% of time.

Accord GE84

50% locations
1% time

50% locations
1% time

FM (steady)

50% locations
50% time

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

www.itu.int/wrs-24
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http://www.itu.int/pub/R-REP-BT.2383-1-2016

ePropagation: rec. ITU-R P.1812 calculations ITUWRS

GENEVA2024

Point to Area coverage analyses

Vezirkoy,
N
’ iy e
Flstlklw‘d o4 ',"d; b

""9::4%!,{" -~
Taslica NN % i,

Transmitter

-

Frequency[MHz] 186
Longitude E 042° 00" DO"
Latidude N 41° 10" 00"
Ant. Height AGL{m) 70

3 5 ERP(dBW) 30

D EE'%N'I ’ Polarization Vertical
. 3

Receiver

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

Environment

Bearing step(®) 10
- o€ % of time 50
7 ,—,: 7 Vo o :,'j‘ ! % of location 50
- il . e YUkagn;'aden - : - . Reception Type Outdoor
: ,.:.a('g o T 2 ‘7 P = DEM SRTM2

¢ pran 7 o2 ) b F_’_'«:
10 degree resolution I Google Eart

www.itu.int/wrs-24



ePropagation: rec. ITU-R P.1812 calculations ITUWRS

GENEVA2024

Point to Point

Transmitter

125
Terrain Altitude (m)

Frequency[MHz] 186
Longitude E 042° 00’ 00" }
Latidude N 41° 10’ 00" 100 ﬂﬁ ™
Ant. Height AGL(m) 70 ' I‘l I [NO Tltle] -
ERP(dBW) 30 | ’J - T !
Polarization Vertical T 75 | M[I[f ]I[
= r
Receiver z ™ JI‘iIJ u II i .
J o ¥ | LI[H,‘ oy Llﬂh l,uﬂ a
Longitude E 041° 36' 47" / 1’5 lr/’1 I IVJ
: o NN NAa" i ILJI
Latidude N 41° 00' 04
Ant. Height AGL(m) 10 25
Wanted FS(dB(uV/m)) W
Environment o
0 7 15 22 0 a7
% of time 50 Distance (km) Job Output
% of location 50
Reception Type Outdoor . ) Dist (km) 37.4
DEM SRTM3 -8 Terrain Altitude (m) -+ Fs Istanceikm .
Bearing(degres etn) 240.6 L\\so

Effective Earth Radius (Km) 8422.16

Field Strength (dB uV/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

www.itu.int/wrs-24



GIS Analyses field strength contours -ﬂ**} ITUWRS

1) P.1812 vector data 2) Convert to raster 3) Interpolate to fill voids
GBWmN  (location and fs)

® -20

o0

o 20

O 40

Lo i} re
© 80

® 100

® 11758

6) Convert to KMZ 5) Simplify geometry
— 4) Extract fs_wanted contour

P &<
é . /17_ S 7 dl)
9 %{;:} @i\;} fr )\'\fﬁ\riis

o QS

N = (I SR
0SGeo: GDAL/OGR open source libraries

www.itu.int/wrs-24 14



ePropagation: rec. ITU-R P.1546 calculations ITUWRS

GENEVA2024

P1546v6 MultiPoint to Point v

AT
| BworldGrid X
A Cursor location
= e

Power Sum (dB pv/m): 7.3

Site F b Dist. )
Name % (::z] % (kom) ¢ Bearing(*) # F5 (dB pV/m) #

Site 1 pR=1 30.7 1035 6.8
Site 2 186 54.7 262 -2.3
Site 2 pR=1 130.8 204 -20.2

www.itu.int/wrs-24 15



ePropagation: rec. ITU-R P.1546 calculations

Transmitter

Frequency[MHz]
Longitude
Latidude

Ant. Height AGL(m)

ERP(dBW)

Receiver

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

Environment

% of time
% of location
Reception Type

186

E 042° 00" 00"
N 41° 10' 00"
70

30

5]

4

50
50
Rural

Point to Area

Coverage analyses

Pcts;: \r g + Ortakoy
i P 3 R
a3 3 Vezirkoy, “ :

5_ FIS[IH\(‘
Sl

¥,
Taslica ArtVIng;

& ~.¥
h k 1"

Tosunlu

Good agreement with ITU-R P.1812 results in this case.
But results can be significantly different!

www.itu.int/wrs-24

ITUWRS

GENEVA2024
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ePropagation: rec. ITU-R P.1546 calculations ITUWRS

GENEVA2024

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 I3 R e R LR SR Sl
% of location 50

Reception Type Rural

Interference analyses

.//. .

Data SIO, NOAA, U:S sNavj#NGA, GEBCO

imageiidsa ORI ‘www.itu.int/wrs-24 17



Use case: planning in Central America and Caribbean ITUWRS

GENEVA2024

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 calculatlons
B 1€/ Users\sestacon Desktop| 2018 WRS\ Werkshog\ CAC\SLY,508-T_example,_ch&3 mab] CA Duplay « {General Anaytia Resita)
.Ht 4t View Preferences Help

Asmetraton s |

Interferer

Digtal Feferens  Digadl Miected  Ansiogue TV btederes  Anaiogue TV Alected _

Adm Ret i S Kame Channel Aved Cn Aswgned Ch BEM (dBv) BBV (dBW) Wenled chann interd channel  Distance (om] CNFS (dBiwV) margin ang weplng weplat

CANALIECOM COMAYAGUA u u w u w w eoa 39 278 intedecence L.58 100 -28.23 13.3%
CANALYI-CHL  CHOLUTECA $13 225 intedesence L.l 20.0 -88.13 13.3%3

’ m—m____——__n-i—n_ 2. m 114 13 -87. $2 13.27

-{HD CANALLBSTAROSACOFRN I-[ 31.1 =55.5 'EI 31.1 310.€ 157.3 177.3 §B.7 4.55% 140.0 -39 l4 13.28
HHD CAMALLSSTAROSACORRN H al.1 =55 5 B oL - g . bt

ND CANMALLSSTAROSACOFAN H 3l.L -%%.% W 3l.1 2€7.7 L€0.7 187.2 63.8 L.3L I.E':I'-'E' -35-15 I-!-LE
AND CAMALLSSTAROSACORAN H 31.1 -9%.% W 3l.1 172.% LEE.T 57.7 48.5 L.43 320.0 -90.5¢ 13.85

www.itu.int/wrs-24 18



Use case: planning in Central America and Caribbean

Transmitter

Frequency[MHz]
Longitude
Latidude

Ant. Height AGL(m)

ERP(dBW)
Polarization

Receiver

Longitude
Latidude

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

Environment

Y% of time

% of location
Reception Type
DEM

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

497

W 088° 46' 00"

N 14° 45" 00"
49

31.1
Horizontal

W 088° 08' 24"

N 13° 16" 48"
10

1

50
Outdoor
SRTM3

Fs dB{pv/m)

120

@
=]

w
(=]

Distance: 137.88 Km

3000

2400

Terrain Altitude (m) above sea level

Fs !

be 178 m 1800
9.1 dB(uV/m)

v

Distance (Km)

-# Terrain Altitude (m)

106

-+ Fs

() spmnyy uress ]

ITUWRS

GENEVA2024
Job Output
Distance(km) 176.2
Bearing(degree etn) 157.3

Efflictive Earth Radius (Km) 9905.3

Field Strength (dB pVv/m) 8.83

www.itu.int/wrs-24
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Use case: GE84 planning activities ITUWRS

GENEVA2024
Summary [ 105.9 MHz-MONGOMO (011°18'00"E-01°38'00"N) System 4 Polarization H - Id: 8754 ]  105.9MHz | List of Interferers [ERULKINEPARTELFN ]

Show Terrain Data

Administration:CME

Coordinates:

GE840pt

implements GE84
propagation curves
(interference analyses).

[ Not Acceptable NFs & o

Terrain information
considered only via
effective antenna
height

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

‘ P Legend ’ ¥ Disclaimer

117092465 CME RECORDED BC 105.9 v MA AN 110 0 0 0 26 316.4 37 65.04

www.itu.int/wrs-24 20



Use case: GE84 planning activities ITUWRS

GENEVA2024

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

NFS Calculation with P1812v4 (Beta) e 125 880

Terrain Altitude (m)
¥ Transmitter Info (click to show)
100 8
¥ Receiver Info (clickto show)
NS
¥ Propagation Model (clickto show)e \ B
Y FS Labels (clickto show) ‘g 75 ;
22 Results (clickto hide) = =
j==] ="
o =
Tropo. Calculat Steady Calculat o
ropo. Calculation leady Calculation |_|m_ 50 — s
Job Id (1% of Time) Job 1d (50% of Time) Pal Dis.(d8) F SeplkHz] 3 ! -1 - [ =
| i fla - i \ g r i ™ ATy iy - =
10 0 | AL L~ i . | f Fag it N{ .
[ A e K 4R } i A I[ i . '] I i ﬂ {
o g ) TR A YT LU A
pppppppppppppp ) PR steady (dB) Distikm) Azimuth : Ir | ﬂ' f - \ | A Tl - L H ful 1
25 5 | A e M Y4 560
4 ‘ M I Y RAL ﬂ :
FS 1% of Time (dB(pVim)) FS 50% of Time(dB{pvim}) NFS (dB(p\im)) of ti '!
Fs (50% of time ! s (1% off time

0 480
m 0 22 44 &6 53 110

Distance (Km)

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

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

s

1] o 26 316.4 37 M

www.itu.int/wrs-24 21



Use case: GE84 planning activities ITUWRS

GENEVA2024

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

rerrain)

60 660

Reset zoom

50 630

40 600

Fs dE{uV/m)

30 570

(L) apnlYy uedda |

Distance: 109,815 Km |

Terrain Altitude (m)} above sea level : 520m
Fs (50% of time) - 14.4 dB(V/m)
Fs (1% of time) - 24.6 dB(UV/m) 540

T e
Terrain Altitude (m) R

110

20

Fs (50% of time)

Distance (Km)

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

TroBo Interference

Stead Interference

www.itu.int/wrs-24 22



Use case: FM coverage analyses ITUWRS

GENEVA2024

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

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

3000
ﬁ
' ‘H
1500
ri = }
\ I
—— "'.._= ki =Y 1000
\ !‘ '-
[ n
% 500
o —
G 0
1 S0 135 180 225
testTX JTX//

s

b e

e ar
T =

www.itu.int/wrs-24 23



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

GENEVA2024

ITU-R P.1546 uses DEM for the generation of effective antenna heights.

Assignments outside SRTM validity range [56 S : 60 N]

ﬁ' = s .- -

DEM ASTER_V3 v

About DEM: ASTER_V3

High Terrain Resolution (30m), does not cover the region outside

latitudes [83S, 83N], longer computation time than SRTM3 but
. o higher accuracy. Calculation with P.1812 covers only the region

FXM: 44 793 (1.8%) within latitudes [80S, 80N].

FMTV: 20 825 (4.8%)

LFMF: 538 (1.3%)

DEM SRTM1 v

About DEM: SRTM1

DEM SRTM3 w High Terrain Resolution (30m), does not cover the region outside
latitudes [565, 60N], longer computation time than SRTM3 but
higher accuracy.

About DEM: SRTM3

Medium Terrain Resolution (90m), does not cover the region
outside latitudes [565, 60N].

www.itu.int/wrs-24 24



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

@ Digital Surface Model
@ Digital Terrain Model

: SRTM, ASTER
. affordable worldwide DTM not available

ITU trying to procure a worldwide DEM and ground cover
features datasets within the UN Geospatial Network

- s

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

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

www.itu.int/wrs-24
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https://www.itu.int/md/R19-WP3M.AR-C-0136/en
https://www.itu.int/md/R19-WP3M.AR-C-0136/en
https://www.itu.int/md/R19-WP3M.AR-C-0136/en

Transmitter

Frequency[ MHz]
Longitude

Latidude

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

Receiver

Longitude
Latidude
Ant. Height AGL(m)

Wanted FS(dB(pv/m))

Environment

% of time
9% of location
Reception Type

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 Bl fm)

P1812 and usages of terrain data

25

100

Fs dB(pV/m)

125

100

73

50

25

75

Job Output

Terrain Altitude (m)
Distance(km) 30.8
Bearin%degree etn) 105

Effective Earth Radius (Km) 8129.37

Field Strength (dB pv/m) 35.41

SRTM3

Distance (Km)

-® Terrain Altitude (m) -+ Fs

Terrain Altitude (m)

Job Output
Distance(km) 30.8
Bearing(degree etn) 105

Effective Earth Radius (Km) 8129.37

Field Strength (dB pv/m) 35.07

ASTER_V3

(LL) 3pNIfY UE

6 12 18 25 3

Distance (Km)

- Terrain Altitude (m) -+ Fs

LUy BP MY UELE]

ITUWRS

GENEVA2024

www.itu.int/wrs-24
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| P1812 and usages of terrain data ITUWRS

Environment

% of time

% of location

Reception type

DEM

1

50

Outdoor v
SRTM3 v

ASTER_V3
SRTM1

Bashatila

4
=7 7

Narlk

b\% > \'D('z'mkﬁy

1ZE R Vazihev

Yiikarimaden
Asagimadenss ©

GENEVA2024

0T i
NS Bakirkoy

"De’mkﬁy
Vazihev

Oftakoy

Bereket
Ovacik
Mesekaoy.

ASTER V3

Bereket:

Ovacik,

Asagimad r);..-‘2 ;

Megeroy Peynirli
y

Hesma

ASTER V3

www.itu.int/wrs-24 27



| P1812 and usages of terrain data ITUWRS

GENEVA2024

ASTER-V3 (30m) (BRI

Transmitter ; 4

‘ ¢ )

. "

Frequency[MHz] 186 Kar{aslok
Longitude E 021° 06' 47"
Latidude N 68° 15' 52" . ) -~ ®nari
Ant. Height AGL(m) 70 3
ERP(dBW) 30
Polarization Horizontal
Receiver

Transmitter
Ant. Height AGL(m) 10

Frequency[MHz] 186
Longitude E 021° 06" 47" Wanted FS(dB(pv/m)) 25
Latidude N 68° 15' 52" Job Output Envi ‘
Ant. Height AGL(m) 70 Distance(km) 405.5 nvironmen %
ERP{dBW 30 . i L]
(, ) . Bearing(degree etn) 85.6 Bearing step(®) 1 8 mnsne's
Polarization Horizontal % of time 1 * Bardufoss
Effective Earth Radius (Km) 8377.14 Of]  oenti so Andenes
Receiver % of location b . "
Field Strength (dB pv/m) ~ -45.12 Reception Type Outdoor 9y #*Muonio =
. DA Kittila
Longitude E 030° 55' 47" DEM ASTER_V3
Latidude N 68° 15' 20" ot ®/Akaslompolo
Ant. Height AGL(m) 10 NG -
Wanted FS(dB(pv/m)) ‘
Terrain Altitude (m) 'Sorira?\d 4 + ¢
80 P N
Environment \ & ¥ p
‘1 ° ol h ®iruna
Stokmarknes < ;
% of time 1 T o0 * ’ | M ‘ . : L ?
% of location 50 ;; ‘w"w'- ‘ 4 v s
Reception Type Outdoor - ! l | ‘ F
I ! I i [ . Jeor

DEM ASTER_V2 ‘ L ! Syolveer

fl

|

®Gallivare

Distance (Km)

-®- Terrain Altitude (m) -+ Fs

®Fauske . ®Jokkmokk

Image IBCAO

www.itu.int/wrs-24 28



Exercise session 4’***’— ITUWRS
GENEVA2024

ePropagations

1.Read the Disclaimer to make sure you understand scope and limitations of the tool

2.Look at the Documentation link pointing to documents concerning the various calculations
provided and browse through few documents of interest to you

3.Submit a Propagation P1812 P2P or P1546 P2P, MP2P or P2A calculation

4.Display the results when the calculation completes (an e-mail will be sent to your ties e-mail
account)

5.Share the job with one or more of your neighbors. Verify that your neighbors can access your
test data.

6.Delete a job if you are not more interested in it.

www.itu.int/wrs-24 29



The End W ITUWRS
GENEVA2024

Thank youl!

ITU — Radiocommunication Bureau
Questions to brbcd@itu.int

www.itu.int/wrs-24 30


mailto:brbcd@itu.int

	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20
	Slide 21
	Slide 22
	Slide 23
	Slide 24
	Slide 25
	Slide 26
	Slide 27
	Slide 28
	Slide 29
	Slide 30

