Single Mode Experiments
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	Points
	Average path loss in the 600-700 MHz band (dB)
	RMS Delay Spread  (ns)

	AB
	-10.4   (-22.55)*
	78

	AE
	-7.9   (-25.3)*
	64

	AC
	-10.9   (-29.8)*
	45

	AD
	-15.3   (-31.9)*
	89

	BE
	-11.7   (-23.2)*
	53

	BC
	-15.5   (-30.9)*
	57

	BD
	-17.6   (-28.4)*
	131


Fig. 1. The experimental setup for single mode measurements

TABLE I: Single Mode Measurements.
*Average path loss for the same system at 2.4-2.5 GHz band.

Average power loss for T-junction in single mode:

In the straight direction : -3 dB

In the perpendicular direction: -5.3 dB

Insertion Loss:

The received power in a cylindrical duct can be estimated using the Friis-type equation:
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where Pr(t) is the received power, PT(t0) is the transmitted power, and t0 is the arrival time of the earliest path. Ae is the effective aperture area, 
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is the attenuation coefficient, v is the group velocity of a particular propagating mode in the duct, and Ax is the cross-sectional area of the duct.

The effective aperture is defined as:
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where G is the gain of the antenna. The gain of an ideal, lossless monopole above a ground plane is G=3.28.   

For 600-700 Mhz, the insertion loss is  -3.4 dB for 30.5 cm diameter duct.          
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