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The RF frequency of the base station is some multiple M of the reference frequency fref.  Riding on this frequency is an OFDM modulation that has maximum and minimum subcarrier frequencies defined by ±K/N fref.  The errors at the end subcarriers have to be less than a multiple ( (e.g., 0.02) of the subcarrier spacing, fref / N.  The transmit frequencies can be written as follows:



[image: image1.wmf]min

,

max

,

/

/

tx

ref

ref

tx

ref

ref

f

f

N

K

f

M

f

f

N

K

f

M

=

-

=

+


(1)

At the receiver, there is an error α in the RF frequency and an error ( in the subcarrier frequency reference, resulting in
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The absolute difference between ftx,max and frx,max has to be less than ( fref/N.  Likewise, the absolute difference between ftx,min and frx,min has to be less than ( fref/N.  These absolute differences can be expressed as
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This equation is satisfied by ordered pairs (α, () that fall within the boundaries of a rhombus defined by the four lines
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Example:

fref = 6 MHz x 8/7 = 
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For an N = 2048 FFT, with Kmax = 840 and ( = 0.02
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The rhombus is bounded by |( | < .02/840 =
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The boundaries are shown graphically below in Figure 1.  Any ordered pair that falls within these boundaries should satisfy the worst case subcarrier offset constraints.
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Figure 1
Boundaries of frequency tolerances for CPE RF (α) and FFT sampling clock (().
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Abstract


Assuming independent references for the RF and FFT sample clock frequencies for the sake of not constraining the implementation, the tolerances are derived to keep the maximum subcarrier error within limits defined to maintain a specified C/I degradation due to ICI.
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