
IEEE Std 802.11-2012

802.11-1997 / Prime 802.11b 802.11a 802.11g 802.11n

Year 1997 1999 & 2001 1999 2003 2009

PHY

FHSS Clause 14

HR-DSSS Clause 17 OFDM Clause 18
ERP-OFDM

Clause 19 HT Clause 20IR Clause 15
ERP-DSSS / 

CCKDSSS Clause 16

Band 2.4 GHz 2.4 GHz 5 GHz 2.4 GHz 2.4 & 5 GHz

802.11 Standards

802.11a 802.11n 802.11ac

20 MHz 20 MHz 40 MHz 40 MHz 80 MHz 160 MHz

Total Subcarrier 64 64 128 128 256 512

Data Subcarrier 48 52 108 108 234 468

Pilot Subcarrier 4 4 6 6 8 16

Unused Subcarrier 12 8 14 14 14 28

802.11 Standards

IEEE Std 802.11-2007 IEEE Std 802.11-2012

Clause 14 FHSS PHY FHSS PHY

Clause 15 DSSS PHY Infra Red (IR) PHY

Clause 16 Infra Red (IR) PHY DSS PHY

Clause 17 OFDM HR/DSSS PHY

Clause 18 HR/DSSS PHY OFDM PHY

Clause 19 ERP (ERP/DSS/CKK & ERP/OFDM) ERP (ERP/DSS/CKK & ERP/OFDM)

Clause 20 NA High Throughput (HT)

Data-Link and Physical Headers

MPDU

Network
(layer 3)

Data-Link
(layer 2)

Physical
(layer 1)

LLC LLC

MAC MAC

PLCP PLCP

PMD PMD

Layers 3-7 data

MSDU is encapsulated in the MPDU

Mac header and trailer are added/removed

MPDU = PSDU. The PSDU is encapsulated in the PPDU

Preamble and PHY header are added/removed

010100010101011010101001

Data is transmitted as bits

MSDU

PPDU PSDU

MSDU

A-MSDU

802.11n PPDU Formats

NON-HT

HT
MIXED

HT
GREENFIELD

L = Legacy (non-HT)
STF = Short Training Field

LTF = Long Training Field
SIG = Signal Field

HT = High Throughput
GF = Greenfield

L-STF L-LTF L-SIG DATA

L-STF L-LTF L-SIG HT-SIG HT-STF HT-LTF1 HT-LTFs DATA

HT GF STF HT-LTF1 HT-SIG HT-LTFs DATA

MSDU MSDU MSDU

MAC
header MSDU MSDU MSDU

MPDU
(802.11 frame)

A-MPDU

PLCP
header

MSDU MSDU MSDU

(MPDU #1) (MPDU #2)

Aggregate MAC Protocol Data Unit (A-MPDU)
Aggregate MAC Service Data Unit (A-MSDU)

(MPDU #3)

MAC
header MSDU

MAC
header MSDU

MAC
header MSDU

MAC
header MSDU

MAC
header MSDU

MAC
header MSDU
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