
SECTION 3

RF CHANNEL CHARACTERISTICS

3.1  Modulation

3.1.1 Modulation for channel rates 2.4 kbits/s and below.  For channel
rates of 2.4, 1.2 and 0.6 kbits/s, the modulation shall be aviation binary
phase shift keying (A-BPSK).

3.1.2 Modulation for channel rates above 2.4 kbits/s.  For channel rates
above 2.4 kbits/s the modulation shall be aviation quadrature phase shift
keying (A-QPSK).

3.2 Radiated power spectral density.  The following bounds on radiated
power spectral density shall apply in any direction normalized to the peak
spectral density in that direction.  The bounds shall apply to a single
carrier and shall be centred at the carrier frequency.  The lower bound shall
not apply when the AES is transmitting the unmodulated preamble at the
beginning of a burst.

3.2.1 From-aircraft.  The power spectrum radiated by the AES shall fall
within the mask defined by Table 3-1.

3.2.2 To-aircraft.  The power spectrum received by the AES shall be
within the mask defined by Table 3-2 for A-BPSK and Table 3-3 for A-QPSK.

Table 3-1.  Required spectrum limits for AES transmissions.

Frequency offset
Attenuation (dB)

(relative to maximum spectral level)

±0.75 SR1 0

±1.40 SR 20

±2.80 SR 40

±4.00 SR2 greater of 55 or (37 + 10 log P)3

1. The symbol rate, SR, is equal to the channel rate for A-BPSK, and is
half the channel rate for A-QPSK.

2. Or 35 kHz whichever is greater.
3. P is the carrier power in watts.
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Table 3-2.  Required spectral limits for A-BPSK transmitted to AES

Upper bound Lower bound

Normalized
frequency

Amplitude
response (dB)

Normalized
frequency

Amplitude
response (dB)

-0.75 -40 --- ---

-0.66 -12 --- ---

-0.56 -3.5 --- ---

-0.4 0.25 -0.1 -3

0.4 0.25 0.1 -3

0.56 -3.5 --- ---

0.66 -12 --- ---

0.75 -40 --- ---

1. The mask shall be defined by drawing straight lines through the above
points where frequencies are normalized to the channel rate, and the
amplitude is normalized to 0 dB at a frequency of 0.

2. At ±35 kHz the spurious output measured in a 4 kHz band shall be at
least 55 dB below the carrier level.  For larger frequency offsets the
spurious requirements apply.

Note.- This mask is illustrated in the guidance material.
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Table 3-3.  Required spectrum limits for A-QPSK transmitted to AES

Upper bound Lower bound

Normalized
frequency

Amplitude
response (dB)

Normalized
frequency

Amplitude
response (dB)

-0.75 -40 --- ---

-0.625 -40 --- ---

-0.5 -20 --- ---

-0.425 -10 --- ---

-0.375 -6 --- ---

-0.275 -3 --- ---

-0.175 -1 --- ---

-0.075 0.25 -0.05 -3

0.075 0.25 0.05 -3

0.175 -1 --- ---

0.275 -3 --- ---

0.375 -6 --- ---

0.425 -10 --- ---

0.5 -20 --- ---

0.625 -40 --- ---

0.75 -40 --- ---

1. The mask shall be defined by drawing straight lines through the above
points where frequencies are normalized to the channel rate, and the
amplitude is normalized to 0 dB at a frequency of 0.

2. At ±35 kHz the spurious output measured in a 4 kHz band shall be at
least 55 dB below the carrier level.  For larger frequency offsets the
spurious requirements apply.

Note.- This mask is illustrated in the guidance material.

3.3 Demodulator performance.  The bit error rate (BER) performance of
the channel demodulators after descrambling shall be equal to or better than
that shown in Table 3-4.  This performance shall be attained under the
following conditions:

a) in the presence of two adjacent interfering carriers on either
side of the wanted carrier at a level of 5 dB higher than the
wanted carrier with a frequency uncertainty from the nominal
carrier spacing as specified and with the AES operating at its
maximum allowable operating EIRP.

b) while receiving a signal transmitted with the maximum phase
noise characteristics described in paragraph 2.3.5.9;

c) during 12E RF phase discontinuities occurring at the rate of
one per second; and
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(This requirement is only applicable to AES using a high gain
antenna.)

d) during the maximum channel rate accuracy deviation allowed for
the mode of operation desired (see paragraphs 4.2.1 and
4.5.1).

This performance shall be obtained under Rician channel
conditions for fading bandwidths of 20, 60 and 100 Hz with a
carrier to multipath ratio of 7 dB for systems using a low
gain antenna or low and high gain antennas; or 10 dB for
systems using only a high gain antenna.

Table 3-4.  Demodulator performance

Channel type Required
BER

Es/No(dB)

 P: 0.6, 1.2 and 2.4 kbits/s 10-5 7.3

 R,T: 0.6, 1.2 and 2.4 kbits/s 10-5 7.5

 P: 4.8 and 10.5 kbits/s 10-5 5.4

 R,T: 10.5 kbits/s 10-5 5.7

 C: 21.0 kbits/s 10-3 5.4

1. Es/No is the ratio of the average energy transmitted per
channel bit period to the noise power spectral density.

3.4 Acquisition performance

3.4.1 The period from the command to the antenna to acquire the
satellite to superframe synchronization shall not exceed 26 seconds.

Note.- This assumes the AES is within the satellite service area of that
P-channel.

3.4.2 Recommendation.- The period from the command to the antenna to
acquire the satellite to superframe synchronization should be as small as
possible.

3.4.3 C-channel AES demodulator acquisition.  The probability of failing
to achieve frame lock on the first unique word following the burst preamble
shall be less than one in 104.

3.4.4 C-channel GES demodulator acquisition

3.4.4.1 Channel rate of 21.0 kbit/s.  The probability of the GES
demodulator failing to achieve frame lock within three seconds of the start of
C-channel transmission shall be less than one in 102.

3.4.4.2 Other C-channel rates.  The probability of the GES demodulator
failing to achieve frame lock within 0.75 seconds of the start of C-channel
transmission shall be less than one in 102..
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3.4.4.3 Recommendation.  The GES demodulator should achieve C-channel
frame lock as soon as possible after the start of C-channel transmission.

— — — — — — — — — —


