\cg <ag LOST, LECTURE ’1/]

\—j OFDM - Revvews

S FICR  Aiscussion

\—9 Multi- ankenna Sasx‘“nﬁ
L—)Mbh\/&koﬂ
CDLUWS(H
\V\wQH‘oh%CV\g



—

\ OFDM: REVIEW |

At TX: Preal_ dotn )
* Create preamble symbol from training sequence (Uses BPSK)
— -

* Repeat preamble symbol:

o 4 times for packet detection

o 2 times for CFO estimatior”
o 2 times for channel estimation
o Add CP for the last preamble¢

* Create data symbol from: )
o Data bits (Uses BPSK, QPSK, M-QAM)
o Pilot bits (Uses BPSK) »

e Add cyclic prefix to data symboy



At RX:

* Detect beginning of packet.‘//
* Estimate & correct for CFO.
 Jump = 0.75 CP samples into symbol to avoid ISI
e Estimatethe channel. —
* For each subsequent data symbol:

o Remove CP—~

o Take FFT of Sizg»l}l_ N

o Correct for channel by dividing with H(f)

SFO )

@ar regression to estimate residual CFO and S
O imate accumulated phase A¢ (f) for each frequency bin

o Add A¢(f) to channel estimate H(f)
o Decode Bits
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Figure 1: Illustration of CSMA/CA access method.
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Figure 2: Inefficiency of 802.11 MAC at high data rates with a
typical Ethernet MTU (1500B).
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Figure 3: OFDM achieves higher spectrum efficiency.
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(MULTIPE  ANTENRNAS |

Version Technology Modulation Bandwidth Maximum
Data Rate
WiFi 1 (802.11b) | 1949 | DSss \ DBPSK, DQPSK, 24GHz |22MHz | 11 Mbfs
/
WiFi 3 (802.11g) 2003( -64) d\ BPSK, QPSK, 24GHz |20MHz | 54 Mb/s
16-QAM, 64-QAM ~ il
wiis ooz 2009 ORISR | e | o | 5
WD -QAM, 64-Q HZ\
WiFi 5 (802.11ac) 16-QAM, 64-QAM 6.933 Gbr%
o 256-QAM 80M
160 MA \
OFDM (N= 255 12,1024, BPSK, QPSK, 50 M
WiFi 6 (802.11ax) 2048) 16-0AM, 64-0AM | 24 G121 40 MK
W : 202{ MIMO (8x ) A 5 GHz 9.608 Gb/s
WIFI 6E IMO (Up & Down) 256-0AM, 6GHz |30 MAz
P 1024-QAM 160 MHz

OFDMA
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