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� EMBED Equation.2  ���



� EMBED Equation.2  ���	a



Probability of delay = Call congestion  = Time congestion = � EMBED Equation.2  ���	b



� EMBED Equation.2  ���



We find:	Probability of delay = 0.044



� EMBED Equation.2  ���	c



� EMBED Equation.2  ���= mean of the traffic handled by the different devices = mean load on the devices =	d



   � EMBED Equation.2  ���



� EMBED Equation.2  ���= mean waiting time for all calls = � EMBED Equation.2  ���	e



� EMBED Equation.2  ��� = mean waiting time for calls which have to wait = � EMBED Equation.2  ���	f
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� EMBED Equation.2  ���



Ordered queueing (first come - first served)



No calls give up � EMBED Equation.2  ���



� EMBED Equation.2  ���Probability that a waiting call must wait longer than � EMBED Equation.2  ���	b

	(s and � EMBED Equation.2  ��� are expressed in the same unit of time)



� EMBED Equation.2  ���



We consider all calls	a



� EMBED Equation.2  ���
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Erlangs distribution for delay systems. Ordered queueing. No calls give up � EMBED Equation.2  ���



� EMBED Equation.2  ���



For an equilibrium distribution to exist,



A must be < 1, i.e. � EMBED Equation.2  ���



� EMBED Equation.2  ���



Thus,

	� EMBED Equation.2  ���



L.H.S. = Left hand side = � EMBED Equation.2  ���



R.H.S. = Right hand side = 0.001366



L.H.S. is monotonously increasing from 0 to + ( when s increases from 0 to + (.



Trial and error:



	� EMBED Equation.2  ���



With 1 decimal, we see that s shall be chosen = 0.4 sec.



(S < 0.833 sec., i.e. an equil. distr. Exists)



	� EMBED Equation.2  ���
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Erlangs distribution for delay systems.



n = 2 devices; calling rate = ( calls / sec.; ( = 0.4 sec.; A = 0.4 ( erl.



� EMBED Equation.2  ���



Mean waiting time for all calls:



� EMBED Equation.2  ���







� EMBED Equation.2  ���
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We use the relation



� EMBED Equation.2  ���
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Note that the value of A (8 erl.) is not relevant for the solution of the problem. We are asking for a conditional probability, where the condition is that the arriving call finds one other call in the queue.



The waiting time of the call consists of 2 parts, viz:



1.	The time spent in the queue as No. 2, and



2.	The time spent in the queue as No. 1.



Each of these parts are exponentially distributed with the mean 5/10 = 0.5 min.



The sum of the two parts has an Erlang 2-phase distribution, i.e.

	� EMBED Equation.2  ���

where W is the waiting time. In this example, t is 0.5 min., so



	� EMBED Equation.2  ���
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In the general case with offered traffic A erl. and n trunks, we have



	� EMBED Equation.2  ���



where M is the denominator of � EMBED Equation.2  ���,



i.e. � EMBED Equation.2  ���



The proportion of time, when there is at least one call waiting, is



	� EMBED Equation.2  ���
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Mean holding time � EMBED Equation.2  ���



� EMBED Equation.2  ���



� EMBED Equation.2  ���	a



Use Pollaczek - Khintchine’s formula	c



� EMBED Equation.2  ���



where



� EMBED Equation.2  ���



� EMBED Equation.2  ���	b
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� EMBED Equation.2  ���



� EMBED Equation.2  ���



� EMBED Equation.2  ���	a



� EMBED Equation.2  ���	c



� EMBED Equation.2  ���	b
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