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Nominal Delay Spread
The nominal delays from [1] are shown below in Table I.
	Profile A
	Path 1
	Path 2
	Path 3
	Path 4
	Path 5
	Path 6

	Excess delay (μsec)
	0
	3 
	8 
	11 
	13 
	21 

	Relative amplitude
	0
	-7 dB
	-15 dB
	-22 dB
	-24 dB
	-19 dB

	Profile B
	Path 1
	Path 2
	Path 3
	Path 4
	Path 5
	Path 6

	Excess delay (μsec)
	-3
	0
	2
	4
	7 
	11 

	Relative amplitude
	-6 dB
	0
	-7 dB
	-22 dB
	-16 dB
	-20 dB

	Profile C
	Path 1
	Path 2
	Path 3
	Path 4
	Path 5
	Path 6

	Excess delay (μsec)
	-2
	0
	5
	16
	24
	33

	Relative amplitude
	-9 dB
	0
	-19 dB
	-14 dB
	-24 dB
	-16 dB


Table I.  Nominal delay spread profiles from [1].

System Clock-Related Delay Spreads

The assumption for the system clock is 6 MHz x 8/7 or 6.857142… MHz.  The clock-rate related delays are the closest integer multiple of the clock period.  The corresponding profiles are shown in Table II.

	Profile A
	Path 1
	Path 2
	Path 3
	Path 4
	Path 5
	Path 6

	Nominal excess delay (μsec)
	0
	3 
	8 
	11 
	13 
	21 


	Clock-related delay (cycles)
	0
	20
	54
	75
	89
	144

	Clock-related delay (μsec)
	0
	2.9167
	7.8750
	10.9375
	12.9792
	21.0000

	Relative amplitude
	0
	-7 dB
	-15 dB
	-22 dB
	-24 dB
	-19 dB

	Profile B
	Path 1
	Path 2
	Path 3
	Path 4
	Path 5
	Path 6

	Nominal excess delay (μsec)
	-3
	0
	2
	4
	7 
	11 

	Clock-related delay (cycles)
	-20
	0
	13
	27
	48
	75

	Clock-related delay (μsec)
	-2.9167
	0
	1.8958
	3.9375
	7.0000
	10.9375

	Relative amplitude
	-6 dB
	0
	-7 dB
	-22 dB
	-16 dB
	-20 dB

	Profile C
	Path 1
	Path 2
	Path 3
	Path 4
	Path 5
	Path 6

	Nominal excess delay (μsec)
	-2
	0
	5
	16
	24
	33

	Clock-related delay (cycles)
	-13
	0
	34
	109
	164
	226

	Clock-related delay (μsec)
	-1.8958
	0
	4.9583
	15.8958
	23.9167
	32.9583

	Relative amplitude
	-9 dB
	0
	-19 dB
	-14 dB
	-24 dB
	-16 dB


Table II.  Modified delay spread profiles.
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Figure 1.
Channel model A with nominal delays (top) and integer multiple of the system clock delays (bottom).  Note 1 MHz periodicity with nominal delays.
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Figure 2.
Channel model B with nominal delays (top) and integer multiple delays (bottom).
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Figure 3.
Channel model C with nominal delays (top) and integer multiple delays (bottom).

Conclusion

The nominal delays that were assumed in [1] resulted in a periodic-in-frequency channel response that was not representative of physical channels.  Randomizing the delays would remove the periodicity, but delays that are integer multiples of the system sampling clock are more convenient for simulations and also remove the periodicity of the response.  
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Abstract


For channel models with multipath delays that are integer multiples of 1 µsec as described in [1], the resulting channel response demonstrates 1 MHz periodicity.  This is not very representative of actual physical channels, but by randomly perturbing the delays as in [2], the channel can be made more realistic.  For system simulation convenience, it would be better to use integer multiples of the system clock rate.  This contribution shows how the integer multiple system clock rate delays “randomize” the channel frequency response compared to the nominal delays of [1].
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