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1 Definitions

1.1 CNR and SNR

The figure below shows spectral plot of two signals and the noise level. The red signal has 20% Roll-Off
Factor (ROF). The green signal has 5% ROF. The blue line represents the noise level.
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Figure 1: 5% vs. 20% ROF signals

The red area in the figure below represents the signal power with the 20% ROF:
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Signal Power 20% ROF
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Figure 2: signal power - 20% ROF

The green area in the figure below represents the signal power with the 5% ROF:

Signal Power 5% ROF
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Note the power of the red and green signals are kept the same. The blue area in the figure below
represents the noise power:
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Figure 4: noise power
The CNR is defined as follows:

CNR = 10log10( 10~7(signal power/10) - 10~ (noise power/10))
The SNR is defined as follows:

SNR = CNR + 10log10(1 + ROF)

Note that the SNR is also equal to the gap between the spectral density of the signal and the spectral
density of the AWGN, and that the SNR of the signal with the 5% ROF is therefore 0.58 dB lower than the
SNR of the signal with the 20% ROF.
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Frequency response of Raised-Cosine pulses
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Figure 5: SNR comparison

1.2 Symbol-Rate

Since the occupied bandwidth of both the signals is the same their symbol rate is different. If the carrier
bandwidth is normalized to 1Hz the symbol rate of the 20% ROF signal is 0.8333 [sym/sec] while the
symbol rate of the 5% ROF signal is 0.9524 [sym/sec].

1.3 Spectral-Efficiency

The spectral efficiency is defined as:
Spectral-Efficiency = Symbol-Rate x log2( Constellation-Size ) x FEC-Rate

This simplified formula does not account for framing overhead, such as header and pilots.

1.4 Eb/No

Eb/No is typically used to define the FEC performance. EBNO is calculated as a function of the SNR as
follows:

EbNo = SNR [dB] — 10*log10( log2( Constellation-Size ) x FEC-rate )
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2 NS2000 Performance Table

64800 (SNR [dB] / CNR @ 20% & 5% ROF [dB]/ Spectral efficiency [bits/sec/Hz])

16APSK NS3™ 32APSK NS3™ 64APSK

* The spectral efficiency in the above table accounts for the net data-rate taking into consideration all the framing overheads. The above performance has

been measured at 30Mbaud.

Table 1: Nominal performance table
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Performance Comparison
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Figure 6: NS3 vs. DVB-S2 spectral efficiency as function of the CNR —
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3 NS2000 FEC Eb/No Table

64800 threshold Eb/No [dB]

NS3™ [64APSK| NS3™

S2

NS3™ |32APSK

S2

16AP
SK

NS3™

S2

8PSK
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Performance Comparison
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Figure 7: NS3 vs. DVB-S2 FEC spectral efficiency as function of the Eb/No — NS2000

Note: the last graph only demonstrates the advantage of NS3 FEC and does not account for the different

NS3 modulation scheme which enables a higher baud rate.
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