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OFDM: Effects of fading channels
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Channel Estimation and Equalization

N

Reference signal Blind channel estimation
(Preamble) based (data aided channel
channel estimation estimation ...

Decision-feedback channel
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Fig. 3. MI-DFE (Belfiore and Park).

Source: Joel Labat and Christophe Laot, IEEE Tr Comms. 2001.
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|IEEE 802.11a — PHY Frame Format

One OFDM-Symbol: 0.8 ps (guard interval) + 3.2 us (data) = 4 s

4 1 12 1 6 16 variable 6 variable  # bits
rate |reserved|length | parity | tail |service payload tail pad
~ :

PLCP header

PLCP preamble signal data
12 1 variable OFDM-
10 short + 2long N ~_, symbols
10*0.8 512 +2*4 s 6 Mbit/s 6,9, 12, 18, 24, 36, 48, 54 Mbit/s Data rate
= MS
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Timing Synchronisation using Preamble

IEEE802.11a Preamble structure;
16 samples = 0.8 us

Lt |t [t |t
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15t and 2nd pr;;mble symbols ' 3 and 4th pré;;nblc symbols

General autocorrelator architecture:
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Autocorrelation applied to the IEEE 802.11a preambles:

(A) Nd=16, Navg=16
(B) Nd=64, Navg=64
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OFDM Channel Estmation

Interpolation in Time- and Frequency Domain

estimated channel
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Figure 4-6. Channel estimation in time-frequency domain
[From Akram (Nokia)]
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OFDM: Pilot Based Equalization
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Source: M.S. Akram, Master Thesis,
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OFDM: Equalization Using Pilots
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Source: Shuichi Ohno et. al., EURASIP Journal on Wireless Comms., 2011.
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Architecture of synchronisation and channel estimation blocks for the

IEEE 802.11a Standard
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Single Carrier Transmission with Frequency Domain Equalization (FDE)
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Block diagram of communication system using Single Carrier transmission with FDE

Source: Fabricio Pancaldi et.al., SC-FDE, IEEE Signal Processing Mag. 2008
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Processing Requirements IEEE802.11a TX & RX

Approximate gatecount of IEEE802.11n Transmitter and Receiver.

<~ Svnchronizer 334000 —

Demodulator 800
Deinterleaver 10000
<~ Channel Equalizer 351000 —

Viterbi Decoder 20000

FCS (Frame Check Sequence) 35000

UCM (Unit Control Module) 30000

Encoder 20000

Modulator 1600

IFFT/FFT 30000

Source: VIJAYANT BHATNAGAR, M.Sc., New Jersey, 2008.
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