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1- C Band vs. Ku Band 

 C Band 
The C band is a name given to certain portions of the electromagnetic 
spectrum, as well as a range of wavelengths of microwaves that are used 
for long-distance radio telecommunications. The IEEE C-band - and its 
slight variations - contains frequency ranges that are used for many 
satellite communications transmissions; by some Wi-Fi devices; by some 
cordless telephones; and by some weather radar systems. For satellite 
communications, the microwave frequencies of the C-band perform 
better in comparison with Ku band (11.2 GHz to 14.5 GHz) microwave 
frequencies, under adverse weather conditions, which are used by 
another large set of communication satellites. The adverse weather 
conditions all have to do with moisture in the air, such as during rainfalls, 
thunderstorms, sleet storms, and snowstorms. 

• Downlink: 3.7 – 4.2 GHz  

• Uplink: 5.9 – 6.4 GHz  
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1- C Band vs. Ku Band 

 C Band 
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C-Band Variations Around The World 

Band Transmit Frequency 
(GHz) 

Receive Frequency 
(GHz) 

Extended C-Band 5.850–6.425 3.625–4.200 

Super Extended C-Band 5.850–6.725 3.400–4.200 

INSAT C-Band 6.725–7.025 4.500–4.800 

Russian C-Band 5.975–6.475 3.650–4.150 

LMI C-Band 5.7250–6.025 3.700–4.000 



1- C Band vs. Ku Band 

 Ku Band 
The Ku band is a portion of the electromagnetic spectrum in the 
microwave range of frequencies. This symbol refers to "K-under" (in the 
original German, "Kurz-unten", with the same meaning)—in other words, 
the band directly below the K-band. In radar applications, it ranges from 
12 to 18 GHz according to the formal definition of radar frequency band 
nomenclature in IEEE Standard 521-2002.  

• Downlink: 11.7 – 12.2 GHz  

• Uplink: 14.0 – 14.5 GHz  
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1- C Band vs. Ku Band 

 Comparison between C Band and Ku Band 
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Advantages Disadvantages 

C Band  Less disturbance from heavy 
rain fade  

 Cheaper Bandwidth 
 

 Needs a larger satellite dish 
(diameters of minimum 2-3m)  

 Powerful (=expensive) RF unit  
 More expensive hardware  
 Possible Interference from 

microwave links  
 

Ku Band  No interference from 
microwave links and other 
technologies  

 Operates with a smaller 
satellite dish (diameters from 
0.9m) -> cheaper and more 
easy installation  

 Needs less power -> cheaper 
RF unit  

 

 More expensive capacity 
 Sensitive to heavy rain fade 

(significant attenuation of the 
signal) / possibly can be 
managed by appropriate dish size 
or transmitter power. 

 



2- Accessing schemes 

 TDMA 

With TDMA networks, numerous remote sites communicate with one 
central hub – a design that is similar to packet-switched networks.  

Remote sites in a TDMA network compete with one another for access to 
the central hub, restricting the maximum band. 

In a TDMA network, all VSATs share satellite resource on a time-slot basis. 
Remote VSATs use TDMA channels or inroutes for communicating with the 
hub. There could be several inroutes associated with one outroute. 
Several VSATs share one inroute hence sharing the bandwidth. Typical 
inroutes operate at 64 or 128 Kbit/s. Generally systems with star topology 
use a TDMA transmission technique. Critical to all TDMA schemes is the 
function of clock synchronization what is performed by the TDMA hub or 
master earth station.  

6 



2- Accessing schemes 

 TDMA 
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2- Accessing schemes 

 FDMA 

It is the oldest and still one of the most common methods for channel 
allocation. In this scheme, the available satellite channel bandwidth is 
broken into frequency bands for different earth stations. This means that 
guard bands are needed to provide separation between the bands. Also, 
the earth stations must be carefully power-controlled to prevent the 
microwave power spilling into the bands for the other channels. Here, all 
VSATs share the satellite resource on the frequency domain only. 
Typically implemented in a mesh or single satellite hop topology, FDMA 
has the following variants: 

• PAMA (Pre-Assigned Multiple Access) 

• DAMA (Demand Assigned Multiple Access) 

• CDMA (Code Multiple Access) 
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3- Link Budget Analysis and Design 

 Sample 
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3- Link Budget Analysis and Design 

 Understand Link budget 

A satellite link budget is a listing of all the gains and losses that will affect 
the signal as it travels from the spacecraft to the ground station. There will 
be a similar list of gains and losses for the link from the ground station to 
the satellite. Link budgets are used by the system engineers to determine 
the specifications necessary to obtain the desired level of system 
performance. After the system has been built, the link budget is invaluable 
to the maintenance personnel for isolating the cause of degraded system 
performance. 
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3- Link Budget Analysis and Design 

 Understand Link budget 

None of the components of a link is fixed, but instead will have some 
variation. The link budget must account for this. Typically the variables 
will be listed with a maximum and minimum value or with a nominal value 
plus a tolerance. The design engineer will allocate signal power to each 
variable so that the variations don't result in unacceptable signal fade. It is 
usually too expensive to build a system that will work with the worst case 
scenario for all variables, so it is the engineer's job to find an acceptable 
balance between cost and link availability. The maintenance engineer must 
also be aware of the variations so that he can properly differentiate 
between expected link degradation and a link failure. 
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3- Link Budget Analysis and Design 

 Understand Link budget 

The variables we've discussed so far (EIRP, path loss, polarization loss, 
pointing loss, atmospheric loss, rain fade) are sufficient to define the signal 
power level at the ground station. The power would be shown by: 

 

Power Level = EIRP - Lpath - Lpol - Lpoint - Latmos - rain fade 
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3- Link Budget Analysis and Design 

 Understand Link budget 

The last two items we're going to include in our link budget are the ground 
station antenna and LNA. These two items aren't really variables, but are 
constants that the design engineer will select. Based on the power level 
indicated by the link budget and the carrier to noise requirement indicated 
by the system specs, the engineer will select an antenna/LNA pair that will 
amplify the signal sufficiently for further processing without adding more 
noise than the system spec allows. The antenna gain and the LNA noise will 
be combined into a single parameter called the "gain over noise 
temperature", or G/T . This will be the final entry in our link budget. 
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3- Link Budget Analysis and Design 

 Understand Link budget 

The carrier to noise ratio C/N0 for the link can now be calculated as: 

 

C/N0 = EIRP - Lpath - Lpol - Lpoint - Latmos - rain fade + G/T - 
Boltzmann's Constant 

 

This completes the link budget for the space to ground link. A link budget 
for the ground to space link would be composed of the same variables. The 
variables would need to be updated for the uplink frequencies, the G/T 
would be the spacecraft G/T, and the ground station design engineer would 
then select the ground station EIRP required to meet system specs. 

 

14 

http://www.dunagan.biz/glossry/Glosry.htm�


3- Link Budget Analysis and Design 

 Understand Link budget 

 

Boltzmann's Constant (k) Amount of noise power contributed by 1 degree of 
temperature, kelvin.  

 

k = 1.38 * 10^(-23) Watt-second/K  

or  

-228.6 dBw/Hz 
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3- Link Budget Analysis and Design 
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End of Part2 course 

17 

Network Planning and Link Budget Analysis 
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