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Table 3 Main parameters of WLAN communication systems

Parameter Bluetooth IEEE 802.11b IEEE 802.11a/g/h IEEE 802.11n

Carrier frequency 2.4 GHz
(ISM)

2.4 GHz (ISM) 2.4 GHz/5 GHz
(ISM)

2.4 GHz/5 GHz
(ISM)

Peak data rate 2 Mbit/s 5.5 Mbit/s 54 Mbit/s 248 Mbit/s

Multiple access TDMA and
FH-CDMA

DS-CDMA OFDM-TDMA OFDM-TDMA

Services Data Data High rate data High rate data

Frequency

Time

Power density

Figure 1 Principle of FDMA (with Nc = 5 sub-channels)

FDMA is a multiple access technology widely used in satellite, cable, and terrestrial
radio networks. FDMA subdivides the total bandwidth into Nc narrowband sub-channels
that are available during the whole transmission time (see Figure 1). This requires band-
pass filters with sufficient stop band attenuation. Furthermore, a sufficient guard band is
left between two adjacent spectra in order to cope with frequency deviations of local
oscillators and to minimize interference from adjacent channels. The main advantages
of FDMA are in its low required transmit power and in channel equalization that is
either not needed or much simpler than with other multiple access techniques. However,
its drawback in a cellular system might be the implementation of Nc modulators and
demodulators at the base station (BS).

TDMA is a popular multiple access technique, which is used in several international
standards. In a TDMA system all users employ the same band and are separated by allo-
cating short and distinct time slots, one or several assigned to a user (see Figure 2). In
TDMA, neglecting the overhead due to framing and burst formatting, the multiplexed
signal bandwidth will be approximately Nc times higher than in an FDMA system, hence
leading to quite complex equalization, especially for high data rate applications. The
channel separation of TDMA and FDMA is based on the orthogonality of signals. There-
fore, in a cellular system, the co-channel interference is only present from the re-use of
frequency.

On the contrary, in CDMA systems all users transmit at the same time on the same
carrier using a wider bandwidth than in a TDMA system (see Figure 3). The signals of
users are distinguished by assigning different spreading codes with low cross-correlation




