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ACTUAL ATTENUATION MEASUREMENTS

THE QUANTIZER

EXPERIMENTAL SETUP

Current cellular communication networks are based, at least partly, on
Commercial Microwave Links (CMLs). In order to inspect and analyse the
performance of these networks, current Network Management Systems (NMS)
constantly monitor the CMLs Transmitted Signal Level (TSL) and Received Signal
Level (RSL).

The nearest-neighbour (or a "round") quantizer is defined by:

where x is the input signal, y is the quantized output, and L is the quantization
interval.

COMBINATION OF q(x) WITH THE MIN/MAX OPERATOR

Commercial Microwave Link

DETECTED INDUCED BIAS

The NMS log only the minimum and the maximum measured Received and
Transmitted Signal Levels, for every 15-minute interval.

C ON C L U SION
THE BIAS ON THE AVERAGE

The Motivation: The logged extreme Signal Level measurements are
quantized, which induces bias.
The Challenge: Inspect the combined effect of a uniform quantizer and
the non-linear min\max transformation.

Where g is the quantization gap (i.e., L, or multiplications of L if the additive noise
is larger than L), and l is the additive noise bounds.

This paper deals with CMLs measurements which are produced by current
NMS. We show that the measurements which are being produced by these
systems include an inherited bias. This bias can cause an error in the link
budget monitoring procedures, as well as in the estimation of rain, which may
not be neglected. We present a theory which explains the origin of this bias, and
suggest a methodology which can be used to calculate this induced bias using
only the available measurements themselves.
We demonstrate our approach using four CMLs, and show that a bias is indeed
induced into the measurements produced by these CMLs, and that our
suggested methodology is capable of determining its value

