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1 Background

Multichoice requested Radio Telecommunication Services(RTS) to perform link prediction for the different sites
as included in the table below.

FSPL (dB) RX and TX
site Name Latitude Longitude Antenna height Range Distance Frequency Total all Tx Power (dBm) (ISFR 2, antenna
(DD) (DD) (m) (km) (km) (GHz) propagation p16) (CSIR, Brummeria) N .
gain(dBi)
losses

CSIR, Brummeria -25.755519 28.282903 30 200 0 4.2 36 30
30

SANSA, Hartebeesthoek -25.88531 27.707454 15 200 59.8 4.2 217.14 36
30

MC Samrand -25.92925 28.138156 15 200 24.2 4.2 231.41 36
30

MC Randburg -26.103473 28.001188 15 200 48 4.2 206.32 36
30

MC Randburg -26.103473 28.001188 15 200 48 4.2 206.32 27
. 30

Sentech, Pretoria -25.689285 27.983905 15 200 31 4.2 136.61 36
.- . 30

Monitoring point -25.855397 28.310616 15 200 115 4.2 177.97 36
30

Embassy 1 -25.746124 28.223237 15 200 6.09 4.2 135.43 36
. 30

Loftus Versfeld Stadium -25.753234 28.222939 15 200 6.04 4.2 151.91 36
30

Embassy 2 -25.761299 28.24748 15 200 3.61 4.2 116.76 36
. 30

0.R. Tambo International -26.137307 28.249935 15 200 42.7 4.2 218.37 36
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2 Link Investigations

2.1 Multichoice PtP link locations

The picture below indicate the position of all the links that were investigated for Multichoice. This section also
include the link planning results based on the specifications included in section 1. We used our CHIRplus_TC
software for the link predictions.

Figure 1 — Multichoice 10 links
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2.1.1 CSIR, Brummeria to SANSA, Hartebeesthoek link prediction

Link Distance:  59.370 km Clearance: 0%

CSIR, Brummeria
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SAMSA, Hartebeesthoek

1150
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& Information
Site CSIR, Brummeria SANSA, Hartebe. Power Budget Tx1->R.. Tx2->R..
Site Height 1455.00 1533.00| m EIRP 66.00 dBm
& ant. Height 30.00 15.00| m Free Space Loss 140.38 dB
Elevation 0.14 0.26| ° Gas Attenuation 0.48 dB
Azimuth 255.81 78.06| * Rain Attenuation (22.0 mm/h) 0.04 dB
Polarization v v Fading Attenuation 268 dB
Frequency 4200.00 MHz Diffraction Attenuation 73.60 dB
Antenna Gain 30.00 30.00| dBi Tot. Geo, Climatic Losses 76.81 de
¥ Tx Power 35.00 dém Path Loss 1714 d&
Threshold(10E-3) -57.00 dBm Flat Receive Level -118.46 dBm
Loss 0.00 dB Flat Fade Margin (ind. Diffr.) -51.46 dB

Figure 2 - CSIR, Brummeria to SANSA, Hartebeesthoek link prediction
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2.1.2 CSIR, Brummeria to MC Samrand link prediction

Link Distance: 24,142 km

Clearance: 0%

CSIR, Brummeria MC samrand
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1460
1440
1420
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1380
1360
0 1 z 3 4 5 8 ] 10 11 12 13 14 15 16 18 19 20 21 2 23 24
2 Information
Site CSIR, Brummeria MC Samrand Power Budget Txl-»R.. Tx2-»R
Site Height 145500 151600 m EIRp 56.00 dBm
& ant. Height 30.00 15.00| m Free Space Loss 132,56 ds
Elevation 0,03 0.9 © Gas Attenuation 0.20 dB
Azimuth 216.83 36.90| © Rain Attenuation (22.0 mm/h) 0,03 dB
Polarization v v Fading Attenuation 181 dB
Frequency 4200.00 MHz Diffraction Attenuation 96,81 dB
Antenna Gain 30.00 30.00( dbi Tot. Geo. Climatic Losses 98.85 ds
9 Tx Power 36.00 dém Path Loss 23141 dB
Threshold(10E-3) -67.00 dém Flat Receive Level -133.56 dBm
Loss 0.00 d8 Flat Fade Margin (ind. Diffr.) -66.56 dB

Figure 3 - CSIR, Brummeria to MC Samrand link prediction
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2.1.3 CSIR, Brummeria to MC Randburg link prediction

Link Distance: ~ 47.853 km

CSIR, Brummeria

1650

1625

1600

1575

1550

1525

1500

1475

1450

1425

1400

1375

1350

0 2 4 &

Clearance: 0%

Mc Randburg

46

2 Information

Site CSIR, Brummeria
Site Height 1455.00
& ant. Height 30.00
Elevation 0.00
Azimuth 216.00
Polarization v
Frequency 4200.00
Antenna Gain 30,00
& Tx Power 35.00
Threshold(10E-3) -57.00
Loss 0.00

MC Randburg
1605.00
15.00

0.32

36.12

v

30,00

Power Budget

EIRP

Free Space Loss

Gas Attenuation

Rain Attenuation (22.0 mm/h)
Fading Attenuation
Diffraction Attenuation

Tot. Geo. Climatic Losses
Path Loss

Flat Receive Level

Flat Fade Margin (ind. Diffr.)

Tx1->R.
66.00
138.50
0.39
0.05
215
65.23
67.81
208.32
-108.12
-41.12

Tx2->R..

dB
dB
dB
dB
dB
de
dB
dBm
dB

Figure 4 - CSIR, Brummeria to MC Randburg link prediction
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2.1.4 CSIR, Brummeria to MC Randburg (low power) link prediction (Tx
Power 27 dBm)

Link Distance:

CSIR, Brummeria

1650

1625

1600

1575

1550

1525

1500

1475

1450

1425

1400

1375

1350
0 2
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#  Information

Site
Site Height

& ant. Height
Elevation
Azimuth
Polarization
Frequency
Antenna Gain
G Tx Power
Threshold{10E-3)
Loss

CSIR, Brummeria
1455.00
30.00
0.00
216,00
v
4200.00
30.00
27.00
67.00
0.00

MC Randburg
1605.00
15.00

0.32

3612

v

30.00

o o3 3

dBi
dBm
dBm
dB

Power Budget
EIRP

Free Space Loss

Gas Attenuation

Rain Attenuation (22.0 mmjh)
Fading Attenuation
Diffraction Attenuation

Tot. Geo. Climatic Losses
Path Loss

Flat Receive Level

Flat Fade Margin (indl. Diffr.)

Txi->R..
57.00
138.50
0.39
0.05
2.15
65.23
67.81
208.32
-117.12
-50.12

Tx2->R.

Figure 5- CSIR, Brummeria to MC Randburg low power

link prediction
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2.1.5 CSIR, Brummeria to Sentech, Pretoria link prediction

Link Distance: ~ 30.840 km Clearance: 100 %

CSIR, Brummeria Sentech, Pretoria
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# Information

site CSIR, Brummeria  Sentech, Pretoria Power Budget Txl->R.. Tx2->R.

Site Height 1455.00 1658.00| m EIRP 66.00 dBm
G ant. Height 30.00 1500 m Free Space Loss 134.69 B
Elevation 0.25 0.45) ° Gas Attenuation 0.25 B
Azimuth 283.75 103.88 ° Rain Attenuation (22.0 mm/i) 0.04 dB
Polarization v v Fading Attenuation 167 d8
Frequency 4 200.00 MHz Diffraction Attenuation 0.00 dB
Antenna Gain 30,00 30,00| dgi Tot, Geo, Climatic Losses 197 dB
P T Power 36.00 dem Path Loss 136.51 a8
Threshold(10E-3) 67.00 dém Flat Receive Level -38.94 dBm
Loss 0.00 dB Flat Fade Margin {ind. Diffr.) 28,06 dg

Figure 6 - CSIR, Brummeria to Sentech, Pretoria link prediction
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2.1.6 CSIR, Brummeria to Monitoring point link prediction

Link Distance:  11.445km

CSIR, Brummeria
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Clearance: 0%

Monitoring point

# Information

site CSIR, Brummeria
Site Height 1455.00
G ant. Height 30.00
Elevation 0.33
Azimuth 165.98
Polarization v
Frequency 4200.00
Antenna Gain 30,00
& Tx Power 36.00
Threshold(10€-3) -67.00
Loss 0.00

Monitoring point
1543.00| m

15.00| m

0.40] °

34597 °

v

30,00 dei

Power Budget

EIRP

Free Space Loss

Gas Attenuation

Rain Attenuation (22.0 mm/h)
Fading Attenuation
Diffraction Attenuation

Tot. Geo. Climatic Losses
Path Loss

Flat Receive Level

Flat Fade Margin (ind. Diffr.)

Txl-=R..

66.00
126.08
0.09
0.02
124
50.52
51.87
177.97
-80.70
-13.70

Tx2-=R...

Figure 7 - CSIR, Brummeria to Monitoring point link prediction
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2.1.7 CSIR, Brummeria to Embassy 1 link prediction

Link Distance: ~ 6.065 km Clearance: 0%
CSIR, Brummeria Embassy 1
1500

1430

1460

1420

1400

1380

1360

1340

0 03 0.6 0.9 1.2 1.5 18 21 24 27 3 33 3.6

# Information

Site CSIR, Brummeria Embassy 1 Power Budget Txl->R.. Tx2->R.

Site Height 1455.00 137400 m EIRP 66.00 dBm
G ant. Height 30,00 15.00| m Free Space Loss 120.56 B
Elevation 0.93 0.83| = Gas Attenuation 0.05 B
Azimuth 279.90 99.93| ° Rain Attenuation (22.0 mmjh) 0.01 dB
Polarization v v Fading Attenuation 0.50 d8
Frequency 4200.00 MHz Diffraction Attenuation 13.96 dB
Antenna Gain 30,00 30.00| dBi Tot, Geo, Climatic Losses 14.92 dB
P T Power 36.00 dém Path Loss 135.43 B
Threshold(10E-3) &7.00 dém Flat Receive Level -38.57 dBm
Loss 0.00 dB Flat Fade Margin {ind. Diffr.) 28,43 dg

Figure 8 - CSIR, Brummeria to Embassy 1 link prediction
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2.1.8 CSIR, Brummeria to Loftus Versfeld Stadium link prediction

Link Distance: ~ 6.010 km Clearance: 0%

Loftus Versfeld Stadium

CSIR, Brummeria
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0 03 0.6 0.8 12 15 18 21 24 2.7 3 3.3 36 38 42 4.5 4.8 5.1 54 57

& Information
Site CSIR, Brummeria Loftus Versfeld S. Power Budget Tx1->R.. Tx2->R..
Site Height 1455.00 1366.00| m EIRP 66.00 dBm
& ant. Height 30.00 15.00| m Free Space Loss 12048 dB
Elevation 101 0.97| * Gas Attenuation 0.05 dB
Azimuth 272,41 92.44| * Rain Attenuation (22.0 mm/h) 0.01 dB
Polarization W v Fading Attenuation 0.89 dB
Frequency 4200.00 MHz Diffraction Attenuation 30.53 dB
Antenna Gain 30.00 30.00| dBi Tot. Geo, Climatic Losses 3148 de
¥ Tx Power 35.00 dém Path Loss 15191 d&
Threshold(10E-3) -57.00 dBm Flat Receive Level -55.06 dBm
Loss 0.00 dB Flat Fade Margin (ind. Diffr.) 11,94 dB

Figure 9 - CSIR, Brummeria to Loftus Versfeld Stadium link prediction
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2.1.9 CSIR, Brummeria to Embassy 2 link prediction

Link Distance: ~ 3.605 km

CSIR, Brummeria
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1450

1440
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1420

1410

1400

0

Clearance: 100 %

1.2 14 16 18 2

2.2

24

2.6

2.8 3

32

Embassy 2

# Information

Site

Site Height
G ant. Height
Elevation
Azimuth
Polarization
Frequency
Antenna Gain

& Tx Power

Threshold{10E-3)

Loss

CSIR, Brummeria
1455.00
30,00
-1.30
259.72
v
4200.00
30,00
36.00
£7.00
0.00

Embassy 2
1389.00
15.00
1.28
79.74

v

30,00

Power Budget

EIRP

Free Space Loss

Gas Attenuation

Rain Attenuation (22.0 mm/h)
Fading Attenuation
Diffraction Attenuation

Tot. Geo. Climatic Losses
Path Loss

Flat Receive Level

Flat Fade Margin (ind. Diffr.)

Txl-=R..

66.00
116.04
0.03
0.01
0.74
0.00
0.78
116.76
-20.07
45,93

Tx2-=R...

Figure 10 - CSIR, Brummeria to Embassy 2 link prediction
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2.1.10 CSIR, Brummeriato O.R. Tambo International link prediction

Link Distance: ~ 42.574km

CSIR, Brummeria

1700

1650

1600

1550

1500

1450

1400

1350

0.R. Tambo International

1300
0 2 4 6 8 10 32 34 36 38 40 42
# Information
site CSIR, Brummeria O.R. Tambo Inte... Power Budget Tel->R.. Tx2->R.
Site Height 1455.00 1676.000 m EIRP 66.00 dBm
G ant. Height 30.00 15.00| m Free Space Loss 137.49 ]
Elevation 0.13 0.42| ® Gas Attenuation 0.35 ]
Azimuth 184.43 4.45) ® Rain Attenuation (22.0 mm/h) 0.05 ds
Polarization v v Fading Attenuation 1.93 dB
Frequency 4 200.00 MHz Diffraction Attenuation 78.53 dB
Antenna Gain 30.00 30,00 dei Tot. Geo, Climatic Losses 80.85 dB
P T Power 36.00 dém Path Loss 218.37 B
Threshold(10€-3) -67.00 dBm Flat Receive Level -120.36 dBm
Loss 0.00 dB Flat Fade Margin {ind. Diffr.) -53.36 dg

Figure 11-

CSIR, Brummeria to O.R. Tambo International link prediction
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3 Results of the investigation

The table below provides the total propagation losses and the flat receive level for all links as well as the EiRP
levels transmitted from each transmission point.

FSPL (dB
SiteName lattude | Longtude | Antenna hlght | Range | Distance | Freguency pm‘ ;l) | e | e pomtorFathecene
losses Level(FRL)(dBm)

CSIR, Brummeria -25.755519 28.282903 30 200 0 4.2 66

SANSA, Hartebeesthoek -25.88531 27.707454 15 200 59.8 4.2 217.14 66 -118.46
MC Samrand -25.92925 28.138156 15 200 24.2 4.2 23141 66 -133.56
MC Randburg -26.103473 28.001188 15 200 48 4.2 206.32 66 -108.12
MC Randburg(low power) -26.103473 28.001188 15 200 48 4.2 206.32 57 -117.12
Sentech, Pretoria -25.689285 27.983905 15 200 31 4.2 136.61 66 -38.94
Monitoring point -25.855397 28.310616 15 200 11.5 4.2 177.97 66 -80.70
Embassy 1 -25.746124 28.223237 15 200 6.09 4.2 135.43 66 -38.57
Loftus Versfeld Stadium -25.753234 28.222939 15 200 6.04 4.2 151.91 66 -55.06
Embassy 2 -25.761299 28.24748 15 200 3.61 4.2 116.76 66 -20.07
0.R. Tambo International -26.137307 28.249935 15 200 42.7 4.2 218.37 66 -120.36

You will also notice that we included a second link result for the CSIR to MC Randburg with reduced transmit
power of 27dBm as requested.
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