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(An Analysis on Multiplexing Gain vs. Variable Input Bit Rate
Relation for Designing the ATM Multiplexer)
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Abstract

This paper shows a new relational formula of multiplexing gain versus variable input bit rates use-
ful for designing Nx1 ATM(Asynchronous Transfer Mode) multiplexer which mixes several asyn-
chronous bit streams with different transmission rates. The relation between multiplexing gain and
input bit stream speeds is derived from the occupied mean lenght(the width per unit time)of cells and
the occupation probability of the number of cells at an arbitrary instant when the rates of the periodic
cell strams change randomly. And the relation between multiplexing gain and variable bit rates from
different number of input bit streams is analyzed accordingly. Under the condition of unlimited multi-
plexing speed, the more number of input bit streams increases, the bigger the multiplexing gain
becomes. While for the case which restricts the multiplexing speed to a limited value, the multiplexing
gain becomes smaller contrarily as the number of input bit streams continues too invrease beyond a
boundary value. It is shown that for designing an ATM multiplexer according to the latter case, the
combination of input bit streams should be determined such as its total bit rate is lower thean, but most
apprpaximate to, the multiplexed output speed. Also the general formula evaluating the most signifi-
cant parameters which should be needed to design the multiplexer is derived.
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