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Section B3, Part B of the Rules of Procedure

* Outlines the C/I calculation methodology for interference assessment
under No.11.32A w.r.t. coordination of networks under No. 9.7 (i.e. GSO
vs GSO satellite networks)

* The ROP defines

how the different type of carriers are categorized according to the class
of emission (itemC.7 a Annex 2 in Appendix 4)

which criteria to apply for different combinations of carrier types

the interference adjustment factor to consider for different
combinations of carrier types

when C/N objective (submitted in accordance with Appendix 4(Annex 2
item C.8.e.1) or Calculated C/N is used

assumptions to make when dealing with composite interference from a
number of narrow band carriers — S

———




When No.11.32A is applied?

Each notice shall be examined:

11.32A c) with respect to the probability of harmful interference that may
be caused to or by assignments recorded with a favourable finding under
Nos. 11.36 and 11.37 or 11.38, or recorded in application of No. 11.41, or
published under Nos. 9.38 or 9.58 but not yet notified, as appropriate, for
those cases for which the notifying administration states that the
procedure for coordination under Nos. 9.7, 9.7A, 9.7B, 9.11, 9.12, 9.12A,
9.13 or 9.14, could not be successfully completed (see also No. 9.65);

9.65 If, at the date of receipt of a notice under No. 9.64 above, the Bureau
has been informed of a continuing disagreement, the Bureau shall examine
the notice under Nos. 11.32A or 11.33 and shall act in accordance with No.
11.38.




C/I methodology

More complex than delta T/T and more detailed
Used by Bureau for No.11.32A examination™

Widely accepted method for assessment of
interference especially between geostationary
satellite networks

Widely used by Administrations for coordination
of their satellite networks

*GSO vs GSO satellite networks
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COORDINATION MEETING

Occasion for information exchange
Agreement of Assumptions

Agreement of Criteria

Agreement of Operating or Desired C/Ns
Agreement of Calculation Method
Agreement of set of parameters to be used

More detailed information on service areas, type of
carriers, antenna radiation patterns, implementation
dates, transponder plan, etc.

Radio Regulations and ITU Recommendations are
often used as the main reference




WHAT’S IMPORTANT?

* Understanding the basics and concepts of C/I
facilitates

C/l generation
Development of C/I calculation tool
Summarization and interpretation of results

Analysis and finding interference mltlgatlon
solutions




Examine Probability of Harmful Interference
Margin

Negative Margin Positive or Zero
Margin
Potential for
Harmful Interference No Harmful Interference




Calculating Margin

Mal"gln - C/I B C/Irequired (dB)

 C/I: Carrier to Interference (dB)

» Single-entry interference protection criteria




Finding C/I Required
Margin = C/l -C/l oqyireq  (dB)

1.C/N: Carrier to Noise (dB)
2. Type of Carrier

« Single-entry interference protection criteria
« §3.1 of Section B3 of Rules of Procedure




Finding C/l Required

Interfering Analogue
TV/FM or Other Digital (Other than
Wanted TV/EM)
TV/FM C/N + 14 (dB)
If BW,, <= BW,,; then

Digital C/N + 5.5 + 3.5*log(BW,,) (dB)
else if BW,, > BW_, then

eqi

C/N +12.2 (dB)

C/N + 12.2 (dB)

Analogue
(Other than 11.4 + 2*log (BW,,) (dB) C/N + 12.2 (dB)
TV/FM)
Other 11.4 + 2*log (BW,,) (dB) C/N + 14 (dB)

ering carrier (MHz)



Finding C/I Rquuired

Calculate C/N

G(G) Ry Sat P Sat Max
T g B (Jd Emiss)
G(O) Tx Sat

P s Max FSL (4 Freq) FSL(y Freq)

B (™ Emiss) G gy s Max
G 1, €5 Max Tes
Maximum Peak Power Pax

Necessary Bandwidth of Emission B

Maximum Earth Station Antenna Gain  Ggg pax
Free Space Loss (assigned frequency) FSL
Off-axis Satellite Antenna Gain G(0)st
Receiver System Noise Temperature T
Service Area :

Telscommunication



Where to get these information?

SECTION SPECIALE / SPECIAL SECTION / SECCION EEFE{:LHL
A1f2 Inter. sat. |:-rg.|:[ BR1 Date of receipt|11.0
BR2 Adm. serial no.

Adad Service ar-:: Adal Reascon for arc diff. |:|
Bz Emi—ch E] B3a1/BIb1B3b62a Max ant gan]____ 30]

CBd'Chg Max. F-'n'-r]:|

sice area diagram

134 Conformity with RR[A--——- | 13Bf Prowision ] #3B2 Remarks[_____ | 1383 DateofReview[ ]

ntarnational
Telscommunication
Uniomn




Finding C/I Rquuired

Calculate C/N

G(O) Ry Sat P Sat Max
T N B (Jd Emiss)
G(O) Tx Sat

P s Max FSL (1 Freq) FSL (\ Freq)

B (T Emiss) G gy s Max
G 1 £s Max Tes
Maximum Peak Power Pax

Necessary Bandwidth of Emission B

Maximum Earth Station Antenna Gain  Ggg pax
Free Space Loss (assigned frequency) FSL
Off-axis Satellite Antenna Gain G(0)st
Receiver System Noise Temperature T
Service Area :




Finding C/I Rquuired

Calculate C/N

G(O) Rx Sat

T Sat
P ES Max FSI— (N Freq)
B (1 Emiss)
G Tx ES Max

C, Carrier power

P Sat Max
B (L Emiss)
G(O) Tx Sat
FSL ({ Freq)
G Rx ES Max
T ES

N, Noise power

s ax 4 ES Max G(e) Sat - |:SL(Freq) '( KT+ B(Emiss) ) (dB)

FSL = 10log,(4ndf/c)?

(AR

{I{‘ | u Telscommunication
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Finding C/I Rquuired

Calculate C/N

G(O) Rx Sat
T Sat

P ES Max FSL (M Freq)

B (™ Emiss)

G Tx ES Max

P Sat Max
B (Jd Emiss)
G(O) Tx Sat
FSL (\ Freq)
G Rx ES Max
T ES

- I\I
gyl Intarnational
Telscommunication




Free Space Loss (Annex |l of AP8)
FSL=20 (log f+log d) + 32.45 dB

where :
f: frequency (mHz)
d : distance (km)
where:
d = 42644(1-0.2954.cos )%
where:
cos y=cos { x cos 3
where :

C = latitude of earth station

B = difference in longitude btw satellite and earth station




Findinr C/l Require

Select C7 N

Calculated Submitted

If C/Nsubmitted < C/Ncalculated

Existing network Incoming network
(examined/published) (new/under exam)




Fm ing C/lI Required i
eck Carrier Type

Example:

36MOG7W--

Necessary bandwidth Class of Emission

15t Symbol: Type of modulation of the
main carrier

2" Symbol: Nature of signal(s)
modulating the main carrier

3rd Symbol: Type of info to be
transmitted




Finding C/I Required

Mal"gln - C/I B C/Irequired (dB)

To summarize:

* From Appendix 4 data, find C/N

* From emission, find carrier type

* From Table 2 in Section B3 of Rules of
Procedure, find C/| Required




Finding C/I
Margin = C/l -C/l oqyireq  (dB)

C/l: Carrier to Interference (dB)

C/ll=Cll, -1,




Calculate C/1 basic

G(e) . G(e ) Rx Sat

FSU
(M Freq)
FSL (1 Freq)
¢

4
P ES Max P ES Max
4
G Tx ES Max G ((I)) Tx ES

C = P ES Max T G TXES Max T G(e) Rx Sat ~ FSL(’I\ Freq) (dBW)

I T =16 ES Max v G,((I)) TX ES 1 G(e,) Rx Sat ~ FSL,(’I\ Freq) (dBW)

C/lt=C1-11%(dB)

uuuuuuuuuuuuuuuuu
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Source: ITU-R S.740



Topocentric Angular Separation Between Two Satellites

(Annex | of AP8)

-

0, = arc cos| d,*+d,? - (84332 sin (6,/2))?

\

2d,.d,

\

Where

d1 and d2 are the distances (km),
from earth station to the two
satellites separately

Og is the geocentric angular
separation in degrees between
the two satellites, taking the
longitudinal station-keeping
tolerances into account =

— "
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Antenna reference patterns

Annex 3 of Appendices 7 and 8 of the Radio Regulations
ITU-R S.580-6
ITU-R S.465-6
ITU-R BO.1900
ITU-R M.694-1

ITU-R BO.1213-1

ITU-R Bo.1295
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Calculate C/1 basic

P’ Sat Max '\‘_ = P Sat Max
G’((I)) Tx Sat i‘;t‘;‘i“._“.:_:““‘::.." : G(O) Tx Sat
’
FSL (L Freq) /6' FSLN/ Freq)
G(0°) pes G Ry Es Max

C l =1 Sat Max & G(e) Tx Sat +G Rx ES Max ~ FSL(\L Freq) (dBW)

|| =P satmax T G(0) 7x sat T G(0°) rxes = FSL' (| Freq (ABW)

C/N|=C|-I|(dB)

N
|||||||||||||||

Source: ITU-R S.740



Finding C/I
Margin = C/l -C/l oqyireq  (dB)

C/l: Carrier to Interference (dB)

C/ll=Cll, -1,




Finding C/I

Get Adjustment Factor

Wanted

Interferin

Digital

TV/FM

Analogue
(Other than
TV/FM)

Other

Analogue
Digital (Other than Other TV/FM
TV/FM)

METHOD 1: Wanted Bandwidth (BW) to Interfering BW
Overlapping Ratio Adjustment

METHOD 1: Co-freq.

METHOD 2: METHOD 3: Non co-freq.

Wanted BW to (Relative Protection Ratio)
Interfering Equivalent BW

Overlapping Ratio
Adjustment METHOD 2

ocedures, ITU-R 5.741-2




Finding C/I

Get Adjustment Factor

Method 1:
BW

BW: Necessary
Bandwidth (Hz)

Wanted Signhal

Interfering Signal

BW,




Finding C/I

Get Adjustment Factor

Method 1:
BW,,
|
Wanted Signal : gﬁd&?ﬁfﬁsm)
:
:
Interfering Signal i
|
BW

mprovement!

nnnnnnnnnnnnnnnn
uuuuuuuuuuuuuuuuuu
nnnnn



Finding C/I

Get Adjustment Factor

Method 2:
BW

BW: Necessary

Wanted Signal Bandwidth (Hz)

PDa: Maximum
Power Density
. ! (W/Hz)
Interfering Signal
(Analogue with P, Total Peak
: Power (W)
Gaussian
distribution)




Finding C/I

Get Adjustment Factor

Method 2:
BW

BW: Necessary

Wanted Signal Bandwidth (Hz)

Interfering Signal
(Analogue with
Gaussian
distribution)

BW.,,

la = 1010810 (BWoyertap / BWaq)

verlap




Get Adjustment Factor
Method 3:

Wanted Signhal
(TV/FM)

)

Frequency Offset

Interfering Signal
(TV/EM)

Relative Protection Ratio adjustment factor is
derived from protection masks using frequency offset

a function of overlapping bandw1dths of wanted=anc
interfering signals

y
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Finding C/I

Margin = C/l -C/l oqyireq  (dB)
To summarize:

* From Appendix 4 data, find basic calculated C/I,
* From Table 1 in Section B3 of Rules of

Procedure, find Interference Adjustment Factor |,
- C/l=CI, -1,




Finding, C/I, 4 -
Multiple interfering narrowband carriers

Wanted Signal

Interfering Signal

Interfering transponder fully loaded with N
narrowband carriers

N is maximized by transponder bandwidth (item
C.3.a of Appendix 4) and maximum total peak power
(item C.8.d.1) or the maximum aggregate power
supplied to the E/S transmit antenna(item C.8.g.1)

—————

llllllllllllll
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Calculating Margin

Mal"gln - C/I B C/Irequired (dB)

* Positive or Zero Margin:
No harmful interference

* Negative Margin:
Potential for harmful interference




C/l Access Tool - v6042 28.04.2006

List of Existing Networks already Selected

Incoming Network

ADM / ORG: RUS /IK Date of Receipt:  27.05.2008
Network name: INTERSPUTNIK-75E-Q Orbital Posistion: 75.00°East
Notice (tgt) Id.No.: 106500291  ( ) Notice reason: N

Date on and before which existing assignemnts are taken into account: 27.05.200€
(except for incoming network group Ids with a 2D-date older than this date, if so the 2D-date is used instead)

Updink findings for all networks - Group fevel

Incoming Network:  INTERSPUTNIK-7SE-Rctice [d.No.. 105500201 (N} ADM/ORGRUS 1K Existing Network(s)
Orbital Posistion.  75,00°Eest Beani AKS ~ Em/RxR - SA1  Date of Receipt 27.05.2008 No ADM/ORG Network name Notice Id.No. (reason) (target Id.No.) Orb. Pos. e,
Date on or hefore which existing assignments were taken info accoun27.05.2008 1 THA / THAICOM-AK2 96500002 (N )( ) 78.50°E

{excep? for incoming network group ids with a 2D-date older than this date, if 5o the 2D-date & used instaad)

Whin Margin Most Interfering WHn Margin Most interfered Existing *

Groupe Id/FR {Findings Of lncoming  Existing Metwork | of Existing  Existing Network  ADM / ORG
Deamt  AKS Erission / Reception. R Sewvice Area No i
r EF' a CMin Margin | Most Interfering Min Margin  Mostinterfered  ; Existing *
. IFindings H ) - o . :
Groupe K /FR 1 fding tof lncoming  Existing Network of Existing  Existing Network  ADM/ORG
108643477 ChkFdgAssgmileve | 555 dB  THAOMAKR -415 4B THAICOMAK: 1 THA &l Access Tool - v6042 28.04.2006
H : o1 Nackl, 953000 (oI Wcld. v6sentozy 1 " —
OR6AMTE  CHkEdgAssamll 510 a8 m;ﬂ;:m%mm’ N 181 48 ! E;E;‘wum & s Downlink findings for all networks - Group level
i §ARASSEITLS . dor v sy L ot Nterd swsonnoss | Incarming Metwark.  INTERSPUTNIK-7SE-Rotice 1. No.. 105500291 (N) ADM/ORGRUS 1K
188643479 IChkFdgAssgmtleve | -3.60 dB THAICOM-AEZ 4.46 dB THATCOM-AKE i OTHA Orbital Posistion 75.00°Fast Beam: 001 Em/RxE  SA Date of Receipt: 27.05.2008
: i (Rl 1: el 6500082} 2 (Mol Fteld S6500007) Date on or before which existing assignments were taken into accoun27.05.2008
168643480 IChkFdegassgmtleve | 224 dB THAROM-AER i TRLdB THAICOM-AKR I THA {sxcep! for incoming netwark group Ids with a 2D-date clder than this date, If 50 the 2D-date is used Instead)
heTd a8 mn;i:;fi;s 52392) 48 mg;;}ﬁi: 5:}:?2} . Min Margin -~ Most Interfering | Min Margin Most interfered Existing *
188643481 C FdgAssgmileve -6.10 wor mc;d“%smnm) -181 oottt oo ‘ THA Groupe Id/FR iFindings OfIncoming  Existing Network | of Existing  Existing Network  ADM / ORG
108643482 IChkFdghssgmtleve | 360 B THACOMARR 1 501 48 THAICOMAK: — THA Beam: 001 Emission / Reception. E Service Area No: 1
H H {Ho.d: NIk 96200082) o1 NI, 86500007} H
108643483 gUnfavourabie 624 4B THARCOM-ARS 270 B THAICOM-ARE THA Croues W/FR Findinas Min Margin ~ Most Interfering Min Margin -~ Most interfered Existing *
H i {Mo.3: Nickd, 96530002) 3 o i Mield, s6500002) ¢ P 9 of incoming  Existing Network of Existing  Existing Networkk  ADM / ORG
Heam:  BKS Emission / Reception: R Senice Area Na: I 108643462 $[his Beam is Favour 999,99 dBB 56999 dB
. Win Margin | Most Interfering ¢ Min Margin  Most interfered  ; Eisting © : : . . :
This Deamm is Favour - 098,99 i909.9 H
Groupe Id /R  Findings of Incoming  Existing Metwork of bExisting  Existing MNetwork  ADM / ORG 163643463 !ms Beam s Favour : 9989 929,89 H
108643484 ChkFdgAssgmileve | 30,55 ¢ THAKCOM-AK2 -395dB  THACOM.AR: THA 198643586 i This Beam is Favowr | 99990 dB {099 4B
H o1 Nlekd. 96506002) (e, 1; Nicld, 96500002} i B H
108643485 IChiPdgAssgmileve | 2381 dB TEANOMARZ L 161 dB THATCOM-AKE {oTHA 189643587 | This Beam is Favour © 99999 dB i 99999 dB
i i (Mo NG 965000021 | (No.1: Ntold. 6500002y | ; : ;
198643486 g["avnumble ' 29.31 dB 621 dB ' THA Beam: 002 Emission / Reception. E Service Area Mo H
108643487 ;Fm,mmbm 2667 dB 300 ¢B THA G R gFindin . i MinMargin - Most Interfering  : Min Margin - Most Interfered  ; Existing ™
: : : : roupe 9 iofincoming  Ewisting Mebwork © of Existing  Existing Network  ADM 7 ORG
Beam: CKS Emission / Reception: R Service Araa No: k3 185625655 éﬂnfavoumbie E 533 dB THAKIOM-AXZ a1l dB THAICOM AKL : THA
H P Min Margin - Most Interfering Min Margin ~ Most interfered  : Existing * : : o ’N°;E!:°éi;5i°:i’°53 : o mo;?;“i;“j;g% :

.7l :Findings H . e L . H R sChkFdgassgmtiave © -73%d M AEE -3194d FEAICOM A : Ha
Groupe 1d PR H g rof lncoming  Existing Network | of Existing  Existing Network  ADM 7 ORG 185625659 H rCgAssgmLevs H (No.3: NUCHd. Beso082) | ! (No.LWictd 98500002 | ™
108643488 iChkFdgassgmileve | 2784 dB THAICOM-ARL i -3E3dB THAICCM-AND PoTHA 105625720 ChkFdgAssgmileve | <182 dB THAICON: AR i 281 4B THAICOM AR OTHA

3 H {No.1: Niekd, 96500083) | (Ne.i: NicId, 96500002 : H {01 Neckd, 955000071 | 0.1 NIckL 96500007 ©
108643489 IChkFdpAssgmileve i 2010 dB THAGOM-AEZ 151 dB THATOM:AK2 !OTHA 185625722 CHKFdgAssguilLeve | -112 OB maCHEas: | 00 gR TEAICOM: A2 {OTHA

: H {No.1; Nickd. 96500062) {Ne.d:Nteld. #6500002) : H {No.1; Neckl, 9sso0nany et NI SR 4
108643490 i Favoursble i26.60 dB i 63148 i THA 195625728 Unfavourable T dB THAICOM-A ;

H H H H H ik Nckd 965 =,
168643491 iPavourshle {2396 0B i 409 9B i THA 195625729 | Unfavosrable Iop2de THAIDOMA e

H i : : H Dot Hictd, 96 Intearnational

, - \ U Telscommunication-

Beam: PKS Ermission / Receplion. R Service Area No! 3 Beam: AKS Emission / Reception. E | Uniomn

EF' a T MinMargin - Most Interfering | Min Margin -~ Most interfered  ; Existing * I T Min Margin - Most Interfc B

. Findings H i - - - H : : .

Groupe 1d/FR ? aing tof Incoming  Existing Network of Existing  Existing Network  ADM / ORG Groupe 1d /FR g!—“mdmgs joflncoming  Existing Nebewin ;1 wi casuny camuny nswvuin oo sonG




EXAMPLE 1




THAICOM-AKZ (96500002)

@/BR17 Beans designation [ R [

Max:

ri<Rep ,
C2 RRNe.4.4[ 7}

BR1 Date of receipt

IRIGERTD SR |

AZa Date of bringing into use AZb Period of valid, A3a Op. agency A3b Adm. resp. BR16 Value of type Céb [__|

BRS2Z Expiry date for bringing intc use BR63 Confirmed date of bringing into use BR64 Date of receipt of 1st Res4g[ |
BR14 Special Section | |

Cda Class of station G3a Assigned freq. band C8a Noise temperature 603

C4b Nature of service Céa Polarizationtype[ | Céb Polarizationangle [ |

C11a1 Service ares no. C11a2 Service area [W—wl C17a3 Service area diagram
[A5/A6 Coordinations/Agreements  [RRI060 [o | ] woN URS USA USA/IT |

CZaf Assigned frequency
14,3429 foHz || 14,4055 [oHz | 14,4681 [GHz §f ; | i [ [ 1 | i |
A13 C7a Céai/8bi C8a2/C8b2 C8e1 £8c2 C8ec3 Céed Céet C5e2
Ref. to Special Sections Design. of emission Max. peak pwr Max. pwr dens. Min. peak pwr Atich. Min. pwr dens. | Attch. C/N ratio Altch.
ARIL/A7 727 1 [22KGGE -~ ~15 N
AR11/C/2199
c10b1 1062 C10ct C10e2 | C10d1/C10d2 C10d3 C10d4 c10d7 C10dg C8g1 C8g2 C8g3
Assoc. earth stationid. Type Geographicat coord, Ctry Cls. / Nat. Max. iso. | Bmwdth Ant. diameter Ant. dim. Max. aggr. Aggr. Transp. bandwidth =
gain (DGS0) . bandwidth Agor. bandwidth
{PYPICAL KZ(6/1.2) T ! 1{rc Jce 57 0,05
C10d5a Co-polar antenna patiern
C10b71 Assoc. earth station id. Co-polar ref. paitern Coef. A Coef. B Coef. C Coef. D Phi1 Co-polar rad. diag.

TYPICAL K2 (6/1.2} A-285*LOG(FI) 24

] 20 Date of protection 13A Conformity with RR [A~ [a- [—— | 1387 Provision[ | 4382 Remarks| | 1383 Dateof Review| |
I

13C Remarks |

linternational

U Telscommunication
Y Union



INTERSPUTNIK-75E-Q (105500291)

Interfering

i BR7aBR7b Groupid [ 108643404 |
A2a Date of bringing into use
BR62 Expiry date for bringing into use

P B1aBRIT Beam désignation] pxs [

C2c RRNo. 4.4 ]

BR63 Confirmed date of bringing into use

BR14 Special Section [

| Binisteciable | | B EmiREp[R 00000 BEAT Max coipolar bain HUnniBad Péiting acsuraci 0.1

BR1 Date of receipt
A2b Period of valid. A3a Op.agency 2] A3b Adm.resp. BR16 Value of type C8b [__|

BR64 Date of receipt of 1st Res4g [ |

C4a Class of station C3a Assigned freg. band C5a Noise temperature
C4b Nature of service C6a Polarization type C6b Polarizationangle [ |
C11a1 Service area no. C11a2 Servicearea| | C11a3 Service area diagram
A5/A6 Coordinations/Agreements 11.41 X IND

9.7 O BRU CHN F/EUT & TINS LAO MLAR RUS SN& THA TUR URE USER VTN

/9.7 O TON

C2a1 Assigned frequency
14.02 GHz 14.1 GHz 14.18 GHz 14.2%6 GHz 14.34 GHz 14.42 GHz
14.06 GHz 14.14 GHz 14.22 GHz 14.3 GHz 14.38 GHz 14.456 GHz
A13 C7a C8al/C8bi C8a2/C8b2 C8ct C8c2 C8c3 C8c4 c8el C8e2
Ref. to Special Sections Design. of emission Max. peak pwr Max. pwr dens. Min. peak pwr Attch, Min. pwr dens. Attch, C/N ratio Attch.
APT/R/428 1 [3emMoFsw—- 27 -39 15.5 -50.5 11
CR/C/144 2 6ME0GTW-— 16.5 -50.5 5.5 -61.5 8.6
3 45K0G1X-— -1.5 -43 -12.5 -54 9.5
C10b1 C10b2 C10ct C10c2 | ctogi/ct1od? | C10d3 C10d4 C10d7 C10d9 c8g? C8g2 C8g3
Assoc, earth station id. Type Geographical coord. Ctry Cls. / Nat. Max. iso. | Bmwdth Ant. diameter Ant. dim. Max. aggr. Aggr. Transp. bandwicth =
gain (DGSO) PwWr. bandwidth Aggr. bandwidth
[TreICcAL-4.5 T [ 1]Tc Jcp 54.5 0.32
C10d5a Co-polar antenna pattern
C10b1 Assoc. earth station id. Co-polar ref. pattern | Coef. A [ Coef. B [ Coef. C [ Coef. D [ Phii [ Co-polar rad. diag.

TYPICAL-4.5 REC-580

] 2D Date of protection 13A Conformity with RR 1381 Provision[11.41 |

1382 Remarks [ | 1383 Dateof Review[ |

13C Remarks [E/270508

4

sl international

Telscommunication
Union
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EXAMPLE 1

Wanted
Interfering

UPLINK

Beam
Group ID
Emission
Sidelobe

Wanted E/S Long
Wanted E/S Lat

Topocentric Angle
Frequency

Pes
Ges
FSL
Gs
ES relative to beam peak
Ts
BW (kHz)

Carrier
Noise
C/N
C/I basic
adj factor
C/I adj
C/1 required
Margin
to add 1.87

interference from TVFM to Digital (narrow)

THAICOM-AK2 (78.5 deg E) Longitudinal Tolerance
INTERSPUTNIK-75E-Q (75 deg E) Longitudinal Tolerance
Wanted Interfering
RK1 DKS
96604123 108643494
22KOG7W 36MOF8W
REC-580
100.02 Interfering E/S Long 100.53
21.41 Interfering E/S Lat 13.57
3.79
14340
Wanted Interfering
-15 Pes 27
57 Ges(¢) 14.53
-206.89 FSL -206.83
38.8
-4.87 ES relative to beam peak 0
603
22000
-130.96 Interference -126.50
-157.37
26.41
-4.46
22.58 Equivalent BW (MHz) 3.98
18.11 .
26.11 C/N+5.5+3.5log(Wanted Carrier BW) Pt 'L;EC__
-8.00 'ul"
-6.13 Wanted Carrier is Digital i

0.1
0.1
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EXAMPLE 2




Wanted
BT SteeebE] | BZEmiRep[E || |, B3al Max copoargan]  se.o] L0.0¢ ]

. BR7IEBRI : | BRI Date of receipt [08.01.1956 | C2c RRNo.44[ |
AZa Date of br|ng|ng into use AZb Period of valid. A3a Op. agency A3b Adm. resp. BR16 Value of type C8b |:|

THAICOM-AK2 (96500002)

. B3d Pointing aceuracy

BR62 Expiry date for bringing into use BR63 Confirmed date of bringing into use BR64 Dateof receiptof 1stResd9 [ |
BR14 Special Section [ |
C4a Class of station C3a Assigned freg. band
C4b Nature of service Céa Polarizationtype [ | Céb Polarizationangle[ |
C8d1 Max.tot psakpwr. [ | C8d2 Cortiguous bandwidth [ |
C11al Service area no. Cl1aZ2 Servicearea| | C711a3 Service area diagram
[A5A6 Cocrdinations/Agreements  [RR1060 [o T [ TON URS USE USA/IT |
C2a1 Assigned frequency |
[ 12.5945 [cEz [ 12.6575  [cHz | 12.7201  [cHz [ [ I [ I [ | [ | [ |
Al3 C7a C8a1/C8b1 C8a2/C8b2 C8ct C8c2 C8c3 C8c4 C8et C8e2
Ref. to Special Sections Design. of emission Max. peak pwr Max. pwr dens. Min. peak pwr Attch. Min. pwr dens. Attch. C/N ratio Attch.
BRI11/A/727 1 |22KOG7W** -14.9 -58.3
AR11/C/2196
RP30/A/127
C10b1 C10b2 C10c1 C10c2 | C10d1/C10d2 C10d3 C10d4 C10d6 ciod7 C10d9
Assoc, earth stationid. Type Geographical coord. Ctry Cls. / Nat. Max. iso. | Bmwdth Noise | Ant. diameter Ant. dim.
gain temp. (DGSO)
[TYPICAL K2 (6/1.2) T [ 1]rc Jcr 41.5 1.45 200
C10d5a Co-polar antenna pattern
C10b1 Assoc. earth stationid. | Co-polar ref. pattern | Coef. A [ Coef. B [ Coef. C [ Coef. D | Phi1 [[_Co-polar rad. diag.
TYPICAL K2 (6/1.2) A-25*L0G (FI) I 29 [ [ [ | |

2D Date of protection 13A Conformity with RR [A— [A- [-- | 1381 Provision | 1382 Remarks[____ | 13B3 Dateof Review[ |

13C Remarks | |

sl international
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THAICOM-AKZ2 (96500002)
TUETHERTY. Beat Jo50RanBR] TEL [

111 B3d Pointing desuraty

BR7BRD Groupid [ s6e04139] | BR1 Date of receipt Czc RRNo. 44[ |
AZ2a Date of bringing into use A2b Period of valid. A3a Op.agency A3b Adm. resp. BR16 Value of type C8b |:|
BR62 Expiry date for bringing into use BR63 Confirmed date of bringing into use BR64 Date of receipt of 1st Res49 [ |

BR14 Special Section [ |

C4a Class of station C3a Assigned freq. band
C4b Nature of service Céa Polarizationtype [ | Céb Polarizationangle[ |

C8d1 Max. tot. peak pwr. [ | C8d2 Contiguous bandwidth[ |

C71a7 Service area no. Cita2 Servicearea[ | C71a3 Service area diagram
[A5/A6 Coordinations/Agreements  [RR1060 [c T Js ToN URS USR USA/IT |
[ C2ai Assigned frequency |
[ 12.5949 [GHz | 12.6575  [GHz | 12.7201  [GHz | [ | [ I [ | [ I [ |

A13 C7a C8a1/C8b1 C8a2/C8b2 C8ec1 C8c2 C8c3 C8c4 C8el C8e2
Ref. to Special Sections Design. of emission Max. peak pwr Max. pwr dens. Min. peak pwr Attch. Min. pwr dens. | Attch. C/N ratio Attch.

AR11/A/727 1 |27MOG1W** 15.1 -59.2

AR11/C/2196

AP30/A/127

C10b1 C10b2 C10c1 C10c2 | C10d1/CT0d2 | C10d3 C10d4 C10d6 ci10d7 C10d9
Assoc. earth stationid. Type Geographical coord. Ctry Cls. / Nat. Max. iso. | Bmwdth Noise Ant. diameter Ant. dim.
gain temp. (DGSO)
[TYPICAL E3(6/1) T [ 1[Tc Jcr 40 1.85 200
C10d5a Co-polar antenna pattern
C10b1 Assoc. earth stationid. | Co-polar ref. pattern || Coef. A [ Coef. B [ Coef. C [ Coef. D | Phii [[_Co-polar rad. diag.
TYPICAL K3(6/1) A-25%L0G (FI) | 29 [ [ [ [ |

2D Date of protection 13A Conformity withRR [A=_[A= [-= | 7387 Provision[ | 1382 Remarks[______ | 1383 DateofReview [ |

13C Remarks | |

Telscommunication




Interfering
INTERSPUTNIK-75E-Q (105500291)

¢ I Bia/BRY7 Beam designalion] 002 [

| Bt Steerable [ | B2EmiRep[E ¢ i B3ad Mawsopolargain 37]000

BR72/BR7H Groupid | 105625650 | BRI Date of receipt C2c RRNo.44[ |
A2a Date of bringing into use A2b Period of valid. A3a Op.agency A3b Adm. resp. BRi6 Value of type C8b [ |
BR62 Expiry date for bringing into use BR63 Confirmed date of bringing into use BR64 Date of receipt of 1st Res49 |:|

BR14 Special Section [ |

- :Had Pointing aceuracy| 0.1

Cda Class of station C3a Assigned freq. band
C4b Nature of service C6a Polarization type C6b Polarizationangle |
C8d1 Max. tot. peak pwr. C8d2 Contiguous bandwidth

C11a1 Service area no.

C11a2 Servicearea [ | C711a3 Service area diagram

A5/A6 Coordinations/Agreements 9.7 o BRU CHN F/EUT G INS LAO RUS SNG THA TUR UAE USA VIN
AP30#7.1 o)
N/9.7 O TON
C2a1 Assigned frequency
12.525 GHz 12.565 GHz 12.605 GHz 12.645 GHz 12.685 GHz
12.545 ‘GHZ 12.585 ‘GHZ 12.625 |GHZ || 12.665 |GHz 12.705 |GHz | H | H |
Al3 C7a C8a1/C8b1 C8a2/C8b2 C8ct C8c2 C8c3 C8cd C8el C8e2
Ref. to Special Sections Design. of emission Max. peak pwr Max. pwr dens. Min. peak pwr Attch. Min. pwr dens. Attch. C/N ratio Attch.
API/A/428 1 36MOF8W-— 5.9 -60.1 0.9 -65.1 16.6
CR/C/144 Z 32M2GTW-— 14.9 -60.1 7.9 -67.1 23.1
3 45K0G1X-— -16.6 -63.1 -23.6 -70.1 20.2
C10b1 C10b2 C10ct C10c2 | C10d1/C10d2 C10d3 C10d4 C10d6 C10d7 C10d9
Assoc. earth stationid. Type Geographical coord. Ctry Cls. / Nat. Max. iso. | Bmwdth Noise Ant. diameter Ant. dim.
gain temp. (DGSO)
[TveIcaL-4,5 T [ 1]Tc Jce 53.3 0.36 200
C10d5a Co-polar antenna pattern
C10b1 Assoc. earth station id. Co-polar ref. pattern || Coef. A | Coef. B [ Coef. C | Coef. D | Phi1 [ Co-polar rad. diag.
TYPICAL-14, 5 REC-580 | [ 1

2D Date of protection 13A Conformity with RR [A- [a- [-- | 1387 Provision | 1382 Remarks[ | 1383 DateofReview| |

13C Remarks | |
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Example 2

Wanted
Interfering

DOWNLINK

Beam
Group ID
Emission
Wanted E/S Long
Wante E/S Lat
Topocentric Angle
Wanted E/S Sidelobe
Pattern

Frequency

Ps
Gs

ES relative to wanted beam

peak
FSL
Ges
BW (Hz)
Tes

Carrier
Noise
C/N
C/I basic
adj factor
C/l adj
C/I required
Margin
to add 1.87

Interference from Digital(narrow) to Digital(wide)

THAICOM-AK2 (78.5 deg E)

INTERSPUTNIK-75E-Q (75 deg E)

Wanted
TK1
966604139
27MOG1IW
106.86
18.85
3.73

A-25log(6)

Wanted
15.1
38.9

-4
-205.82
40
27000000
200

-115.82
-131.28
15.46
56.52
27.78
28.74
27.66
1.09
2.96

12585

Ps
Gs

ES relative to interfering beam
peak
FSL
Ges(0)

Interference

Longitudinal Tolerance
Longitudinal Tolerance

Interfering
002
105625699
45K0G1X

Interfering
-16.6
37

-1.58
-205.87
14.71
45000

-172.34

C/N+12.2

Wanted Carrier is Digital
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Example 3

Wanted
Interfering

DOWNLINK

Beam
Group ID
Emission
Wanted E/S Long
Wante E/S Lat
Topocentric Angle
Wanted E/S Sidelobe Pattern

Frequency

Ps

Gs

ES relative to wanted beam

peak

FSL

Ges

BW (Hz)
Tes

Carrier
Noise
C/N
C/| basic
adj factor
C/1 adj
C/ required
Margin
to add 1.87

Interference from Digital(wide) to Digital(narrow)

THAICOM-AK2 (78.5 deg E)
INTERSPUTNIK-75E-Q (75 deg E)

Wanted
TK1
966604135
22KOG7W
106.86
18.85
3.73
A-25log(6)

Wanted
-14.9
38.9

-4
-205.82
415
22000
200

-144.32
-162.17
17.85
-3.48
-31.63
28.15
30.05
-1.90
-0.03

12585

Ps
Gs
ES relative to interfering beam
peak
FSL
Ges(0)

Interference

Wanted Carrier is Digital

Longitudinal Tolerance
Longitudinal Tolerance

Interfering
002
105625699
32M2G7W

Interfering
14.9
37

-1.58
-205.87
14.71
32000000

-140.84

C/N+12.2
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Mitigation Methods

® Improve sidelobe performance
e better performance antenna
e use larger antennas

e Limit service area

e Power reduction

e Limitation of number of carriers

e Analog to digital

* Frequency planning

e Transponder planning

Polarization

eEstablishment of point of contacts / procedures

eBusiness collaboration — JVs

oFtc.
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Constraints

* Cost

Feasibility

Types of services

Existing users

* Flexibility

Quality of Service

* Type of Applications (DTH, VSAT, TV Headend,etc )
Design considerations

® Etc.




