
• Uplink 
• Interference from TVFM to Digital (narrow)
• Wanted

– THAICOM-AK2 (78.5⁰E)
• Group ID : 96604123 
• Emission : 22K0G7W

• Interfering
– INTERSPUTNIK-75E-Q(75⁰E)

• Group ID : 108643494
• Emission : 36M0F8W
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EXERCISE 3
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Exercise 3 Interference from TVFM to digital narrow

Wanted: THAICOM-AK2 (78.5E) Longitudinal Tolerance 0.1

Interfering: INTERSPUTNIK-75E-Q (75E) Longitudinal Tolerance 0.1

UPLINK

Wanted Interfering

Beam RK1 Beam DKS

Group ID 96604123 Group ID 108643494

Emission 22K0G7W Emission 36M0F8W

Sidelobe REC-580

Wanted E/S long 100.02 interfering E/S long 100.53

Wanted E/S Lat 21.41 Interfering E/S Lat 13.57

Topocentric angle 3.79

Frequency (MHZ) 14340

Pes Pes Pdes

Ges Ges() Ges()=29-25log()

FSL -206.89 FSL -206.83

Gs

ES relative to beampeak -4.87 ES relative to beampeak 0

Ts

BW(Hz) 22000

Carrier -211.76 Interference -206.83

Noise #NUM!

C/N #NUM!

C/I basic -4.93

adj factor -43.42 Equivalent BW (Hz) 1

C/I adj -48.35

C/I req'd #NUM! C/N+5.5+3.5log(wanted carrier BW(in MHz))

Margin #NUM!

to add 1.87 #NUM! Sect B3 ROP Attachment2 para 5 Wanted Carrier is Digital
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Exercise 3 Interference from TVFM to digital narrow

Wanted: THAICOM-AK2 (78.5E) Longitudinal Tolerance 0.1

Interfering:
INTERSPUTNIK-75E-Q 
(75E) Longitudinal Tolerance 0.1

UPLINK

Wanted Interfering

Beam RK1 Beam DKS

Group ID 96604123 Group ID 108643494

Emission 22K0G7W Emission 36M0F8W

Sidelobe REC-580

Wanted E/S long 100.02
Slide 7

interfering E/S long 100.53
Slide 8

Wanted E/S Lat 21.41 Interfering E/S Lat 13.57

Topocentric angle 3.79

Frequency (MHZ) 14340

Pes -15
Slide 5

Pes 27 Pdes -39 Slide 6

Ges 57
Slide 5

Ges() 14.53 Ges()=29-25log() Slide 6

FSL -206.89 FSL -206.83

Gs 38.8
Slide 5

ES relative to beampeak -4.87
Slide 7 8 9 ES relative to beampeak

of wanted satellite 0
Slide 7 8 9

Ts 603
Slide 5

BW(Hz) 22000

Carrier -130.96 Interference -126.5

Noise -157.37

C/N 26.41

C/I basic -4.46
Slide 16 17

adj factor 22.58
Slide 12 13

Equivalent BW (Hz) 3981072
Slide 12 13

C/I adj 18.12
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Wanted Interfering

Beam RK1 Beam DKS

Group ID 96604123 Group ID 108643494

Emission 22K0G7W Emission 36M0F8W

Sidelobe REC-580

Wanted E/S long 100.02
Slide 7

interfering E/S long 100.53
Slide 8

Wanted E/S Lat 21.41 Interfering E/S Lat 13.57

Topocentric angle 3.79

Frequency (MHZ) 14340

Pes -15
Slide 5

Pes 27 Pdes -39 Slide 6

Ges 57
Slide 5

Ges() 14.53 Ges()=29-25log() Slide 6

FSL -206.89 FSL -206.83

Gs 38.8
Slide 5

ES relative to beampeak -4.87
Slide 7 8 9 ES relative to beampeak of 

wanted satellite 0
Slide 7 8 9

Ts 603
Slide 5

BW(Hz) 22000

Carrier -130.96 Interference -126.5

Noise -157.37

C/N 26.41

C/I basic -4.46
Slide 16 17

adj factor 22.58 Slide 12 13 Equivalent BW (Hz) 3981072 Slide 12 13

C/I adj 18.12

C/I req'd 26.11 C/N+5.5+3.5log(wanted carrier BW(in MHz))

Slide14

Margin -8.00

to add 1.87 -6.13 Sect B3 ROP Attachment2 para 5 Wanted Carrier is Digital
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Wanted

Form



Interfering

Form

6



THAICOM-AK2 Receive Beam RK1

Service area ~ - 4dB

Form

7



INTERSPUTNIK-75E-Q Receive Beam DKS

Service area = -6dB

Form

8



`Wanted

Interfering

THAICOM-AK2

INTERSPUTNIK-75E-Q
Form

9



27M0G1W

Bandwith of wanted 
Carrier 27.0 MHz Carrier=Digital

10

Form



36M0F8W

Bandwith of wanted 
Carrier 45.0 kHz Carrier=ANALOG

11

Form



Get Adjustment Factor
Wanted

Interfering

Digital

Analogue 

(Other than 

TV/FM) 

Other TV/FM

Digital
METHOD 1: Wanted Bandwidth (BW) to Interfering BW 

Overlapping Ratio Adjustment

TV/FM
METHOD 2:

Wanted BW to

Interfering Equivalent BW

Overlapping Ratio 

Adjustment

METHOD 1: Co-freq.

METHOD 3: Non co-freq.

(Relative Protection Ratio)

Analogue 

(Other than 

TV/FM) METHOD 2

Other

Source: Table 1 in Section B3 of Rules of Procedures, ITU-R S.741-2

Finding C/I

FORM2 12



Get Adjustment Factor

Wanted Signal

BWw

BWi

PDmax

Pmax
Pmax: Total Peak 

Power (W)

PDmax: Maximum 

Power Density 

(W/Hz)

Interfering Signal
(Analogue with 

Gaussian 

distribution)

BW: Necessary 

Bandwidth (Hz)

Finding C/I

Method 2:

BWeq = Pmax / Pdmax

BW(Hz)=10^((27-(-39))/10)

=  3981072 Hz 13FORM2



Finding C/I Required
Interfering

Wanted
TV/FM or Other Digital

Analogue 

(Other than 

TV/FM)

TV/FM C/N + 14 (dB)

Digital

If BWw <= BWeqi then

C/N + 5.5 + 3.5*log(BWw) (dB)

26.41+5.5+3.5*log(0.022)=26.11
C/N + 12.2 (dB)

else if BWw > BWeqi then

C/N + 12.2 (dB)

Analogue (Other 

than TV/FM)
11.4 + 2*log (BWw) (dB) C/N + 12.2 (dB)

Other 11.4 + 2*log (BWw) (dB) C/N + 14 (dB)

Source: Table 2 in Section B3 of Rules of Procedures, ITU-R S.741-2

BWw: Necessary bandwidth of wanted carrier (MHz)

BWeqi: Equivalent bandwidth of interfering carrier (MHz)

C/N: Carrier to Noise ratio (dB)

14FORM2
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Exercise 3 Interference from TVFM to digital narrow

Wanted: THAICOM-AK2 (78.5E) Longitudinal Tolerance 0.1

Interfering: INTERSPUTNIK-75E-Q (75E) Longitudinal Tolerance 0.1

UPLINK

Wanted Interfering

Beam RK1 Beam DKS

Group ID 96604123 Group ID 108643494

Emission 22K0G7W Emission 36M0F8W

Sidelobe REC-580

Wanted E/S long 100.02 interfering E/S long 100.53

Wanted E/S Lat 21.41 Interfering E/S Lat 13.57

Topocentric angle 3.79

Frequency (MHZ) 14340

Pes -15 Pes 27 Pdes -39

Ges 57 Ges() 14.53 Ges()=29-25log()

FSL -206.89 FSL -206.83

Gs 38.8

ES relative to beampeak -4.87

ES relative to beampeak of 

wanted satellite 0

Ts 603

BW(Hz) 22000

Carrier -130.96 Interference -126.5

Noise -157.37

C/N 26.41

C/I basic -4.46

adj factor 22.58 Equivalent BW (Hz) 3981072

C/I adj 18.12

C/I req'd 26.11 C/N+5.5+3.5log(wanted carrier BW(in MHz))

Margin -8.00

to add 1.87 -6.13 Sect B3 ROP Attachment2 para 5 Wanted Carrier is Digital



Calculate C/I basic

P ES Max

G Tx ES Max

G(q) Rx Sat

C ↑ = P ES Max + G Tx ES Max + G(q) Rx Sat – FSL(↑ Freq)  (dBW)

I ↑ = P’ ES Max + G’(f) Tx ES + G(q’) Rx Sat – FSL’(↑ Freq)  (dBW)

FSL (↑ Freq)

P’ ES Max

G’(f) Tx ES

FSL’ (↑ Freq)

G(q’) Rx Sat

C/I ↑ = C ↑ - I ↑ (dB)

Source: ITU-R S.740

Finding C/I

f

16FORM2



Calculate C/I basic

P ES Max

G Tx ES Max

G(q) Rx Sat

C ↑ = -15 + 57 + (38.8-4.87) – 206.89

I ↑ = 27+ 14.53 + (38.8-0) – 206.83

FSL (↑ Freq)

P’ ES Max

G’(f) Tx ES

FSL’ (↑ Freq)

G(q’) Rx Sat

C/I ↑ = -130.96 – (-126.50)

=  -4.46 dB

Source: ITU-R S.740

Finding C/I

f

17FORM2


