WHAT DOES ORTHOGONAL MEAN?
OFDM uses a large set of sub-
carriers (or tones) to carry data. The
frequency response of a single tone
has regular zero-crossings (see figure
1). By spacing the tones at these
zero-crossings, they can be seen to
be orthogonal (the main energy of
each tone aligns with the zero-

crossings of all the other tones used).

If the tones are off-frequency
relative to one another then they
lose this orthogonality and can be
seen to interfere with one another
(see figure 2).
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Peak-Power of one ‘tone’ aligns
to zero power of all other tones

figure 1

Peak-Power of one ‘tone’ is interfered with
by sidebands of other tones

figure 2

WHY USE ‘NARROW’ FREQUENCY
TONES?

Each tone carries a relatively slow
symbol rate; in fact for WiMAX,
symbols are approximately 32km
in length, so short reflections
from buildings and other objects
are negligible in terms of overall
symbol length, making the
technique good for multi-path
environments.




