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Introduction 

• Nishaal Goure Sunkurh 

• Customer Solutions Engineer at Intelsat 

• Based in the Sandton Office in Johannesburg  

• Tel: +27 11 535 4700 

• E-mail: Nishaal.GoureSunkurh@Intelsat.com 

 

Guidelines 
• Mobile Phones: Kindly switch to Silent Mode 

• Please ask questions 
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Link Budget Analysis 

• What is a Link Budget Analysis? 

• A link budget Analysis is a mathematical calculation that takes into account of all of the 

gains and losses from the transmitter, through the medium (free space, cable, waveguide, 

fiber, etc.) to the receiver in a telecommunication system. 

• What is a Link Availability? 

• Link availability is the percentage of time over a year that the communications link will be 

operational. 

Availability 99.96% 99.90% 99.60% 99.00%

Number of hours in outage per year 3.5 8.8 35 87.6

Number of days in outage per year 1/6 1/3 1 1/2 3 1/4
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Link Budget Analysis 

• Uplink in % 

• Downlink in % 

• End to End Link = 100-[(100-Au)+(100-Ad)] 

• Example: 99.75 % uplink, 99.75 % downlink 

• = 100 – [(100-99.75)+(100-99.75)] 

• = 100- (.25)+(.25) 

• End to End Link = 99.50 % 

• Uplink and Downlink rain attenuation must also be added 

• Minor impact on C-Band 

• Major impact on Ku-Band 

• Caution: 

• Do not use a large difference in uplink and downlink availability to meet End to End availability 

requirements 
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Rain Climatic Zones 

Alphabet Amount of Rain 

A Little to No Rain 

Q 
Rain Almost 

Everyday 
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Rain Climatic Zones 

• 14 GHz Rain Attenuation vs. Availability for ITU rain Zones 
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Rain Climatic Zones 

• 12 GHz Rain Attenuation vs. Availability for ITU rain Zones 
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Rain Climatic Zones 

• 6 GHz Rain Attenuation vs. Availability for ITU rain Zones 



9 

Rain Climatic Zones 

• 4 GHz Rain Attenuation vs. Availability for ITU rain Zones 
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Basic Satellite Link Model 
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Coupling Loss 

• Uplink 

• The total loss between HPA output and the antenna 

• Waveguide components 

• OMT 

• Feed 

• Filter truncation 

• Downlink 

• The total loss between antenna and LNA/LNB input 

• Feed 

• OMT 

• Waveguide components 
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Antenna Mispointing Loss 

• Allows for the pointing loss between the ground station antenna and the 

satellite antenna 

• It is unlikely that the antenna will be targeted exactly due to initial installation errors 

• Antenna stability due to wind 

• Station keeping accuracy of the satellite 

• A typical allowance for mispointing is 0.5 dB 

• A large antenna without tracking may require more due to the narrow beamwidth 
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LNA / LNB Noise Temperature 

• C-Band are normally quoted as Noise Temperature in Kelvin 

• Ku-Band are normally quoted as Noise Figure in dB 

• Noise Figure to Noise Temperature 

• Noise temperature (T) = 290 * (10^(Noise Figure/10)-1) 

Example: Noise Figure = 1.0 dB 

  Noise Temp = 290 * (10^(1.0/10)-1 = 75˚K 

• The higher the frequency the more difficult and expensive it is to achieve low noise figures 

• The LNA/LNB is one of the most critical components of an antenna system 

receive system 

• Major factor in determining the systems figure of merit (G/T) 

• Frequency stability of LNB critical depending on type of service 

• Low data rate carriers 
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Antenna Noise Temperature 

• Factors that contribute to 

antenna noise 



15 

Antenna Noise Temperature 

• The total noise temperature of the antenna , (Tant = Tsky+Tgnd) depends 

mainly on the following factors: 

• Sky Noise (Tsky) 

• The sky noise consists of two main components, atmospheric and the background radiation 

(2.7K) 

• The upper atmosphere is an absorbing medium 

• Sky noise increases with elevation due to the increasing path through the atmosphere 

• Ground Noise (Tgnd) 

• The dominant contribution to antenna noise is ground noise pick up through side lobes 

• Noise temperature increases as the elevation angle decreases since lower elevation 

settings, will pick up more ground noise due to side lobes intercepting the ground 

• A deep dish picks up less ground noise at lower elevations compared to shallow ones 

• Since antenna noise temperature has so many variable factors, an estimate is 

perhaps the best we can hope for 
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Antenna Noise Temperature 

• Typical 3.6m antenna – Offset 

 

 

 

 

 

• Typical 6m antenna 

Elevation angle (deg) Noise temp (C band) Noise temp (Ku band) (K 

10 24 31 

20 16 23 

30 15 21 

40 14 20 

Elevation angle (deg) Noise temp (C band) Noise temp (Ku band) (K 

10 39 55 

20 30 40 

40 23 37 
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Antenna Noise Temperature 

• Typical 10m C-Band antenna 

 

 

 

 

 

• To the above you need to add extra according to the complexity of the feed: 

• 2 port rx only, add 4.5 

• 2 port rx and tx, add 4.5 

• 3 port 2 rx and 1 tx, add 4.5 

• 4 port 2 rx and 2 tx, add 9.9 

Elevation angle (deg) Noise temp (C band) 

5 46 

10 35 

15 29 

20 24 

30 17 

40 14 
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Antenna Gain 
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Adjacent Channel Interference C/ACI 

• Unwanted electrical interference from signals that are immediately adjacent in 

frequency to the desired signal 

• Due to imperfections in the transmission channel and/or equipment 

• This parameter specifies the expected interference level with respect to the 

wanted carrier 

• Typical values, irrespective of whether the uplink or downlink co-channel C/ASI 

is of interest, are in the range 24 to 30 dB 
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Adjacent Satellite Interference (C/ASI) 

• Orbital separation between 

the desired and the 

interfering satellites 

• Antenna side lobe 

performance of the interfering 

uplink earth station 

• Antenna side lobe 

performance of the receiving 

earth station 

• Typically in the range of 18 to 

30 dB 

• The level of ASI is a function of several parameters: 
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Cross Polarization Interference C/XPI 

• A value for the carrier to cross polarization interference noise ratio C/XPI in dB 

• Specifies the expected interference level with respect to the wanted carrier 

• Typical values, irrespective of whether the uplink or downlink C/XPI is of 

interest, are in the range 24 to 34 dB 

 
Total Cross-Pol Isolation 

Total XPI =-20log[10(Sxp/20)+10(Exp/20)] 

Satellite X-Pol = 40 dB 

Antenna X-Pol = 35 dB 

Total X-Pol Isolation = 31.1 dB 
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Cross Polarization Interference C/XPI 

• Frequency re-use by dual polarization doubles the available frequency 

spectrum at each orbital location using orthogonal signals (V-H) 

• Since orthogonal polarization is not perfect in actual implementation 

• There is some coupling between the orthogonal signals generated by the 

transmitting antenna and at the receiving antenna 

• These couplings can create signal degradation 

• In addition, the transmitted wave and the orientation of the receiving antenna 

polarizer also affect the polarization angle and hence, introduce degradation to 

the receiving antenna polarization performance 

• The rotation of the antenna polarizer angle with respect to the satellite 

downlink wave’s tilt angle effects the receiving antenna polarization 

isolation performance. 
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HPA Intermodulation (C/IM) 

• As Pin is increased, the 

intermodulation signal will 

increase with power three times 

as fast as the carrier signal. 
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Satellite Information 
• Satellite Longitude 

• Orbital position 

• Satellite receive G/T 

• Value to the specific location of the uplink earth station 

• Obtained from satellite operators or G/T contour maps 

• Satellite saturation flux density SFD 

• The power needed to saturate the satellite's transponder 

• Satellite gain setting 

• Most satellites have a gain step attenuator, which affects all carriers in the transponder 

• May, or may not, be include in the SFD specification 

• Satellite EIRP (saturation) 

• Transponder's effective isotropic radiated power (EIRP) at saturation in the specific direction of 

the receive earth receive station Value to the specific location of the uplink earth station 

• Obtained from satellite operators or G/T contour maps 
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Example of EIRP and G/T Contour 
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Satellite Information 

• Transponder bandwidth 

• Satellites full transponder bandwidth 

• Transponder input back-off (IBO) 

• Input back off, or operating point, relative to saturation to reduce intermodulation interference 

• Transponder output back-off (OBO) 

• Related, in a non linear fashion, to the input back-off 

• Transponder intermodulation interference C/IM 

• Specifies the carrier-to-intermodulation noise ratio in dB 

• Depends on such factors as center frequency and the exact number, type and positions of other carriers 

sharing the transponder 

• Increasing the input back-off also reduces the effect of this interference. 

• There is little C/IM effect if only one carrier is present in the transponder 
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Carrier Information 

• Required Overall Eb/No for desired BER 

• Depends on: 

• Modulation Type 

• FEC Rate 

• Coding 
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Satellite Information 

• Information rate 

• User information rate of the data in Mbps 

• Overhead (% information rate) 

• Amount of "overhead" added to the information data rate to account for miscellaneous 

signaling requirements 

• i.e. Reed Solomon 

• Modulation 

• Type of modulation 

• BPSK, QPSK, 8PSK, 16QAM, etc. 

• Forward error correction (FEC) code rate 

• Code rate used with forward error correction 

• 0.5, 0.667, 0.75, .875, etc. 
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Satellite Information 

• Roll off factor 

• The occupied bandwidth of a carrier is normally taken to be 1.1 times the symbol rate, thus 

the roll off factor is 1.1 

• System margin 

• Accounts for uncertainty in the various input parameters and to allow for difficult to quantify 

nonlinear effects such as AM-PM conversion and perhaps terrestrial interference 

• Bit error rate (BER) 

• The BER of the link 

• 10-7 was typical of legacy systems 

• 10-9 is desirable for IP links 
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Gains and Losses of a satellite link 
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Essential Information 

• Site latitude and Site longitude 

• Frequency 

• Polarization 

• Rain-climatic zone 

• Antenna aperture 

• Antenna efficiency (or gain) 

• Coupling Loss 

• Antenna mispointing loss 

• LNB noise temperature 

• Antenna ground noise temperature 

• Adjacent channel interference C/ACI 

• Adjacent satellite Interference C/ASI 

• Cross polarization interference C/XPI 

• HPA intermodulation interference C/I 

• Satellite Orbital Location 

• Satellite receive G/T 

• Satellite saturation flux density SFD 

• Satellite gain setting 

• Satellite EIRP (saturation) 

• Transponder bandwidth 

• Transponder input back-off (IBO) 

• Transponder output back-off (OBO) 

• Transponder intermodulation Interference C/IM 

• Required Overall Eb/No 

• Information rate 

• Overhead (% information rate) 

• Modulation 

• Forward error correction (FEC) code rate 

• Roll off factor 

• System margin 

• Bit Error Rate (BER) 
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Link Budget Parameters 

• The majority of link budget parameters are out of your control 

• Those that you may control 

• Antenna size 

• Transmit 

• Receive 

• LNA / LNB 

• Noise Temperature 

• Carrier 

• Modulation type 

• FEC rate 

• Coding 
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Symbol Rate and Bandwidth Calculations 
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Link Budget Parameters 

• Carrier – (modulation, FEC, coding) 

• Satellite bandwidth required 

• Balanced power and bandwidth operation 

• i.e. 10% transponder power, 10% transponder bandwidth 

• HPA power requirement 

• Ensure proper backoff to prevent intermodulation and spectral regrowth 
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Link Budget 
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Link Budget 

• Where to start 

• TX antenna gain (Size and efficiency) 

• RX antenna gain (Size and efficiency) 

• LNA noise temperature 

• Modulation Type 

• FEC Rate 

• Coding 

• Required Eb/No for desired availability 

• Uplink rain margin 

• Downlink rain margin 

• Run calculation 
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Link Budget 

• Verify bandwidth % vs. power % of transponder 

• Bandwidth greater than power 

• Smaller receive antenna 

• Higher order modulation 

• Higher FEC rate 

• Power greater than bandwidth 

• Larger receive antenna 

• Lower order modulation 

• Lower FEC rate 

• Change Eb/No requirements 

• Repeat calculations 
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Link Budget Example 

• Determine Satellite BW and Amplifier Size for Link 

• 4 X E1 Voice Service - Interconnect 

• Kigali to Germany 

• Kigali Optional 2.4m or 9m 

• Germany Fuschsstad 13m 

• Modems: CDM625 with option  of Carrier Cancellation technology 
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Select Satellite…. 
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Select Beams 
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Set up Satellite and Transponders 
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Define Carrier 
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Look Up Modem Specifications 
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Define Earth Sations 
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Run Anlysis – 2.4m 
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Determine BUC Size 

Determine Bandwidth 
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Run Analysis for Kigali 9.3m 
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Determine BUC Size 

Determine Bandwidth 
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Introduction to LST5 

• LST5 – Lease Transmission Plan Program, Version 5 

• Official link budget tool for planned services on Intelsat satellites 

• Utilizes Intelsat satellite technical parameters and corresponding lease transponder characteristics (based on 

IESS-410) 

• Assists Intelsat customers in generating preliminary link budget analysis and transmission plans 

• Free to download from My Intelsat by Intelsat customers 

• Also available to accredited vendors and technical consultants (subject to review and approval by Intelsat) 

•  Regular updates of associated satellite data also posted on MyIntelsat 
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• Total Link Availability - Performance 

– Up link and down link margins to compensate for attenuation due to rain 

 

•Satellite 

 

•Antenna Location 

 

•Frequency 

 

Application 

Key Input Data – Rain margins  

Availability 99.96% 99.90% 99.60% 99.00%

Number of hours in outage per year 3.5 8.8 35 87.6

Number of days in outage per year 1/6 1/3 1 1/2 3 1/4
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• Questions 

 

• Thank you 
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The LST Software Tool 

Latest version:  v 1.9.0 
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Introduction 

• Why is it important for customers to use LST5? 

• Not only an LBA calculation tool 

• Local E/S database 

• CCT tool 

• Modem database 

• Location reports 

• HPA calculations 
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Example 1 

• Point to Point link between Fuchsstadt and Yaoundé,  

Cameroon 

• 5 Mbps/s full duplex 

• 1.8 m antenna in Yaoundé 

• IS-10 @ 47.5°E 

• Transponder EF16K 

• Comtech cdm625A  used at the remote site 
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Step 1: Entering Satellite Parameters 
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Key Input Data – Orbital slot 
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Key Input Data – Beams/Transponder/SFD Selection 

Listed by band/region/polarization 

U/L & D/L central frequencies, SFD 

SFD can be modified 

(any changes to be approved by Intelsat!) 
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Step 1: Entering Satellite Parameters 
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Step 2: Defining Earth Stations Parameters 
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Key Input Data - Earth Stations Parameters 

• You know better your E/S Parameters 

• Locations  

• Antenna Size 

• G/T* 

• Tx/Rx Gain* 

*These figures can be estimated from the antenna size. 

• Intelsat provides the information concerning IntelsatOne network 

• Intelsat Satellite Guide 

• Intelsat App 
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Step 2: Defining Earth Stations Parameters 
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Step 2: Defining Earth Stations Parameters 
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Step 3: Defining Carrier Parameters 
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Key Input Data – Modem specs 
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• Total Link Availability - Performance 

– Up link and down link margins to compensate for attenuation due to rain 

 

•Satellite 

 

•Antenna Location 

 

•Frequency 

 

Application 

Key Input Data – Rain margins  

Availability 99.96% 99.90% 99.60% 99.00%

Number of hours in outage per year 3.5 8.8 35 87.6

Number of days in outage per year 1/6 1/3 1 1/2 3 1/4
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Step 3: Defining Carrier Parameters 
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Step 4: Analyze Link Budget 

• Initial link budget evaluation 

• Optimum use of available capacity – Balanced BW/PEB consumption 

• Feasible results 

• Equipment (HPA size, antenna size) 

• Coordination compliance 

• Final link budget preparation 
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Step 4: Analyze Link Budget 

Make sure that 

Total BW allocated 

and Total BW 

(Power Equival.) 

are balanced. 

 

Otherwise, iterate 

the modcods. 
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Step 4: Analyze Link Budget 

• WG losses 

• Output back-off (for single carrier 

transmission, depends on the 

modulation) 

 

 

 

• EIRP/Power density compliance!  
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Output: Link Budget Report 
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Step 5: Verification by Intelsat 

• For record-keeping: 

• Track link budget changes 

 

• SSOG update: 

• We need a new transmission plan for EVERY change you want to implement 

• Please share both the Link Budget Report AND the .lp5 saved file to speed up the process 
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Example 2 

• Point to Point link between Fuchsstadt and Yaoundé,  

Cameroon 

• 5Mbps/s full duplex 

• 1.8 m antenna in Yaoundé 

• IS-10 @ 47.5°E 

• Transponder EF16K 

• Comtech cdm625A  used at remote 

 

• Same assumptions, but this time assuming CCT operation. 
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CCT analysis 

• Steps 1,2 are exactly the same. 

• CCT is not compatible with cross strap – both E/Ss must transmit and receive on the same 

beam! 

• Step 3 

 



74 

CCT analysis 

• Tx ESA, Rx ESA, Info Rate, Modem model, Roll-off Factor and Availability/Rain Margins must be 

defined. 

• LST5 determines the optimal configuration from the set of available modcods (Determine Optimal 

Configuration…). 
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CCT analysis 
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CCT analysis 

• Verifications on steps 4,5 must be carried out as described for non-CCT 

links. 

 

• Quick overview of the results 

a) Non CCT network 

• 6.5MHz 

• 34W HPA required at the remote 

 

b) CCT network 

• 4.3MHz 

• 17.8W HPA required at the remote 
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Additional functionalities: Location Performance Report 

• Available in Tools > Location Performance Report 

• Easy understanding of the worst case location within a country in terms of G/T, 

EIRP and elevation angle. 
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Impairments on LST5 
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MyIntelsat Overview 
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MyIntelsat 

• MyIntelsat is the Intelsat Customer Portal for: 

• Service information 

• OU capacity, booking information and reports 

• Antennas management 

• Transmission plans management 

• Calculators 

• Satellite information 

• Contacts management 

• Resources 
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Sign-on 
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MyIntelsat Components 

Dashboard 
Newest Full-time Services |  Open Service Tickets | Recent Invoices | OU Pending Charges |  My Contacts 

Services 
Full-Time Services | Service Tickets | Invoices | Contract Terms and Conditions 

Occasional Use (OU) Services 
Active OU Video Capacity |  Booking Information |  Major OU Video Routes | Routing Log | Pending Charges 

Antenna Registration Manager (ARM) 
Antenna Manager |  Bulk Update |  Add New Antenna | Antenna Templates 

RF Manager  
Active RF Capacity |  Transmission Plans |  Carrier Templates 

Tools 
Sun Interference Calculator |  Lease Transmission Plan (LST5) |  Azimuth/Elevation Calculator |  G/T Calculator 

Fleet 
Detailed Coverage Maps |  Payload Configuration Notes (PRM) 

Contacts 
Technical Contacts |  My Contacts |  Account Team 

Resources 
Training & Documentation |  Satellite Data |  IntelsatOne |  Security 

T
o

o
lb

a
r 
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Dashboard 

• Newest full-time services 

• Newest open service tickets 

• Recent invoices 

• Contacts 

• Quick links to popular pages 

 Sun Interference 

 Download LST5  

 Coverage Maps 

 Payload Configuration 

 Training & Documentation 

 Report Service Issue 
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Services Page 

1st 10 records 
with links to see 

more 
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Full-Time  

Services 

• Search for all types of full-
time services in one 
screen 

 Contact Number 

 Service Order 

 Service Type 
(list is based on customer’s 
portfolio) 

 Orbital Location 

 Status  

 Start Date / End Date 
range 

• Drilldown to Service 
Details 

• Download list of services 
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Lease Details 

• Contract details  

• All Service Tickets 

• Transmission Plan 

• Download OLM 

 

All  

full-time service details in 

one screen 
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Service Tickets 

• Search for tickets by:  

 SVO  

 Ticket ID,  Type, Category or 

Source 

 Status 

• Drill down to ticket details 

 Request update 

 Download impacted services 
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ARM 

Antenna Registration Manager 

(ARM) 

• Self-serve antenna registration 

• Location validation on maps 

• Clone antennas 

• Correct existing records 

 Including location adjustments 

 Bulk status changes 

• Ability to designate public antennas  
(Intelsat teleport antennas are public) 

• Export antennas - sun interference 

calculation 
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• Integrated search and bulk 
update 

• Search your registered 
antennas plus “public” 
antennas registered by other 
customers 

 

ARM Search 
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Antenna Detail 

• Register new and manage 

existing antennas 

• Place antennas directly on 

map 

• Ability to set an orbital 

location at registration time 

 

50.1167 
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RF Manager 

Designed to help customers independently manage their space segment 

services 

Features: 

• Active RF capacity by transponder 

• Current transmission plan  

• Graphical depiction of carrier frequency and power 

• Confidence depiction of lease spectrum (when available) 

• Quick updates of transmission plan 

• Integrated LST5-style link analysis with validation 

• Submission for SSOG 
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Dashboard 

• Recent transmission plans 

• Contracted capacity 

 Service 

 Total BW 

 Available BW 

 Total power 

 Available power 

 Beam up 

 Beam down 
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Capacity Detail 

• Satellite Data 

• SFD 

• EIRP 

• G/T 

• Service order 

• Contracted power / 

BW 

• Coverage map 

• Antenna locations 

when carrier is 

selected 

Screen layout subject to change 
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Capacity Detail 

• Satellite Data 

• SFD 

• EIRP 

• G/T 

• Service order 

• Contracted power / BW 

• Capacity Loading 

• Utilization 

• Frequency range 

• Spectrum 
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Active Transmission Plan  

Screen layout subject to change 

• Capacity Loading 

 Utilization 

 Frequency range 

• View SSOG 

• Download OLM 

• Spectrum 

Screen layout subject to change 
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Update Your Transmission Plans 

• Create, move, delete carriers 

• Run link analysis 

• Validate plan 

• Submit for SSOG 

Screen layout subject to change 



97 

Edit Carriers 

• Direct link to ARM 

• Ability to save and reuse 

modem and link parameters 

• Ability to label carriers 

Screen layout subject to change 
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Link Analysis 

• Resource usage 

• Link parameters 

• Results like LST5 

Screen layout subject to change 
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Request SSOG 

• Send transmission plan to 

Intelsat 

• Email confirmation 

• Progress alerts 

Screen layout subject to change 



100 

Calculation Tools  

• Downloadable Tools 

 Lease Transmission Plan 

Program (LST5)  

 AZELPC utility – Azimuth and 

elevation calculator 

 EZ G/T Calculator – Calculate an 

earth station’s receive G/T  

• Quick link to Sun Interference 

Calculator 
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• PC-based Windows program 

that can be used by customers 

to determine transponder lease 

requirements  

• Incorporates Intelsat satellite 

performance data to generate 

transmission plans and to 

determine optimum HPA and 

earth station size requirements.  

LST5 
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• Converts geodetic longitude and 

latitude coordinates of an earth 

station to satellite azimuth and 

elevation coordinates given a geo-

stationary satellite location and vice 

versa 

 Calculations for earth station azimuth 

and elevation angles  

do not incorporate longitude  

and latitude oscillation data  

(ephemeris parameters) 

AZELPC Utility 
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Measures the ratio of receive gain of the earth station antenna to the total noise 

temperature of the earth station 

 

G/T Measurements Calculator 
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Sun Interference Calculator 

• Predict possible Sun 

Interference for your 

earth station(s) 

• Long-range planning and 

near-term projected outage 

calculation for services on 

Intelsat satellites 

• Batch or single input options 
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Fleet 

• Coverage maps 

• PRMs 
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Coverage Maps 

• Explore detailed coverage map diagram libraries for any beam on Intelsat satellites, operational and 

planned  

• Full color downlink and uplink composite maps are provided for each orbital location 

• Customers can view, print or download detailed, high-resolution coverage maps with 1dB contours and 

beam peak information for MNCD and NCD plots 
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Contacts 

• Technical Support  

• My Contacts 

• View the contacts Intelsat has 

on record for your account 

• Edit your own record 

• Request updates 

• My Account Team   
Visible only to users with Full access 

• Sales Director 

• CSE 
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Resources 

• Training & Documentation 

• Overview 

• IESS 

• SSOG 

• LST5 training 

• OLM user guide 

• Satellite Data 
Links to intelsat.com 

• Ephemeris data  

• Keplerian data  

• IntelsatOne reference 

documents 

• Security audit report 
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Need access? 

 

https://my.intelsat.com/Accounts/AccessRequest 

https://my.intelsat.com/Accounts/AccessRequest
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Access Request Form 

• Include account number for faster 

processing. 

• Most requests processed same day 
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MyIntelsat  Access Levels 

There are 5 different levels of a MyIntelsat account. Based on the account level, access to different 

features can be set up for various individuals in a company. Each level's capabilities are summarized 

below: 

Prospect Base Technical Financial Full 

Services 

– Full-time Services / Service Tickets X X 

– Full-time Services / Invoices X X 

 OU Corner 

– Active Capacity, Route Maps X X X X X 

– Booking Information  X X 

 Antenna Registration (ARM)  Read only X X 

 RF Manager X X 

 Tools  X X X X X 

Fleet X X X X X 

Contacts X X X X 

Resources X X X X X 


