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Question by A ELLOIN 
Frg -: 1 and Table 1 show the observed call intensity 
during 876 intervals of 5 seconds. In all, this gives 
you 4380 secs = 73 minutes. Were all these 5 second 
intervals consecutive, or were they laken during se
veral days? The way of recording has a certain bea
ring on the agreement with the Poisson distribution. 

Same question applies for the overload case. Was it 
100 consecutive or non-consecutive 5 second intervals? 

Answer 
The-evaluated 5 second intervals are of course conse
cutive intervals . We recorded the call input process 
on two days during about two hours each with high traf
fic. But due to the tedious work we evaluated only 73 
minutes of the first day. In the overload case in which 
we have taken out of service 1/3 of the total number of 
outgoing trunks , we were not allowed to last this arti
ficially produced overload for more than 10 minutes. 

Question by A MYSKJA 
"T.-According to table 3, 5 and 6 conversation times are 
only about 120 seconds (150-15-19+4). Is that typical? 
Corresponding measurements done in Norway show con
versation times between 3 and 5 minutes. 
2. Your ringing and busy tone durations (table 6) are 
rather long. Do you think ringing tone duration depends 
on pause lengths in the ringing sequence? Could you 
please comment on this? 

Answer 
The-:-pure conversation time, 'excluding dialling and 
ringing phase, depends strongly on the country in 
which the exchange is placed. Latest measurements in 
Germany have shown abo'..lt 140 s. Corresponding figu
res in Spain, UK and Switzerland are somewhat higher, 
but not as long as 5 minutes. 

The given figures for ringing and busy tone duration 
are based on measurements performed ':Jy the "Oeutsche 
BU!'"'ldespost". I .believe the ringing tone duration depends 
on the tone sequence. In most exchanges we have 5 s 
period, but in some old exchanges there is still a 10 s 
period. 

Question by 0 G HAENSCHKE 
Smce'-your overload situation was created artificially 
and only for a short period of time, it is likely that 
the full impact of customer retrials has not been mea
sured. Would you comment on this possibility in parti
cular in respect to the Poisson input assumption? 

Answer 
YOtJ-are right. We were not allowed to keep the arti
ficially produced overload situation for a long period 
of time. The number of originating call attempts in
creased immediately to 300%, but at the end of the 10 
minutes period we could observe that subscribers re
signed already and a slight decrease of attempts was 
recorded. Unfortunately we could not measure in na
turally overloaded exchanges. This is due to the fact 
that this type of measurements is easily taken in ex
changes with centralized cont rol, but in Germany we 
have only few trial exchanges of this type nowadays. 
We have been restricted to a trial exchange in the 
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Stuttga.rt local network which normally is not overloa
ded. I am sorry for this incomplete answer. 
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Question by A ELLOIN 
The-table in Fig. 4 shows that the fi rst three days of 
the week, Monday, Tuesday, Wednesday, have consi
derably higher call intensity than the following days. It 
also follows frorn the table that the hours 10-11, 11-12 
and 12-13 have higher call intensity than the rest of 
the day. If you calculate ~ +6 and ~ + Om for these 3 
hours and these three days you will get higher values. 
You will then get x + i, = 11254 + 1755 = 13009. 
You will then only find one value exceeding 13009 calls 
offered. while x + 6 = 10623 gives 4 values exceerling 
this limit during this week. What was the call intensi-
ty during other weeks, when no measurements 'were made? 
Should not shorter recording intervals than one hour 
give you more significant information about the varia-
tion in calls offered to the markers? 

Answer 
Your question has, from our point of view, two different 
aspects to be considered. The first one relative to the measl 
rements accomplished in other different periods against those 
considered in the paper. The second one relative 
to the variations of the number of cans offered to the 
markers. 

Our answering to the first question is the following: 
Really, we have many data about the number of calls 
offered to the markers in periods before and after those 
presented in the paper, which have values approxi
mated to 10.000 calls/hour and with less dispersion. 
We have selected the period in this way, because on 
the Tuesday aforesaid, was a breakdown i.n a distant 
exchange, which showed us the repercussion on the handled 
traffic. 

The answer to the second question, is tha.t our intention 
has been to emphasize this idea in the paper, because 
when analysing periods shorter than those indicated, 
strong variations are found in the number of calls offe
red to the markers. 
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Question by R SYSKI 
v\/ouLdyou like to comment more on the validi.ty of the 
approximation formula (5) in Appendix. In addition to 
expression for moment ratio R r , one also obtains from 
(5) - by letting u=O - P ( > 0) = PF(>O) • ~Ai' 

I would like to add that the problem treated in Appendix 
can be approached by a method of the first passage 
times,; cf my paper on "Markovian Queues", in Conges
tion Theory, Smith & Wilkinson edition ( pg 170-227), 
Chapel Hill, 1965. 

Answer 
We have some si mulat ion runs which i ndi cate that the 
appl i cat i on of equat ion 5) in the Annex is quit e accep
table for practical purposes. Equation 5) is formally 
correct since the sum of the A("~ is = 1 . 
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The approach indicated by Mr. Syski is unfamil iar to 
us, and we intend to give it our full attention. 

Question by A ELLDIN 
T.- The -mean holding time of an in let is sa id to be 
rc +""fs ' Does that mean that the holding time distribu
tion is assumed to be exponential with the average 
rc +1:s' or is it assumed that the holding time on the in
lets have a two step exponential distributipn, the first 
step with the meant s and the second with mean t c ' the 
length of the two consecutive holding times being inde
pendent? 

2 . Where is the method of N equ ivalent independent 
sources presented in the 1 ite~ature? 

Answer 
T.- In the actual physical system about which we effec
t e d this study, t he occupat ion t ime of the inlets is com
posed of two holding times each one being exponential
ly distr ibuted. In t he ana lytical model however, we 
assum ed the occ upat ion t ime to be a single exponential 
distribut ion w ith mean va lue t he sum of the two compo
nents (t +t ) . We varified this to be acceptable by si
mulatiog rGns , and t hen dete rmined an equivalent traf
fic m odel. 

2. It is assum e d t hat the inlet distribution is indepen
dent of the occupat ion of the outlets. Furthermore, the 
carried tra ffic of t he in lets is taken to be determined 
by the fi rst two m o m ents i . e . Mean (R) and Variance 
(V) . It is f or this rea son that it is supposed that the. 
traffic is ge ne r a t ed by an e qu ivalent number of sources 
N . Ha ving determ ine d t he numbe r of sources, it was 
sjppos e d tha t t hey a lso gene rate the traffic after the 
t r ansformation due t o the holding t imes ratio. Indeed 
for a n inlet load (J) tending to 1 ,the number of equi
vale nt sources equals t he number of inlets. 
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Question by A ELLDIN 
Under-norm a l c ondit ions are the frequencies of wrong 
and incomp lete diall ing, and of called subscriber be
ing busy or not answering much higher than for conges
t ion and for technical faults. It is f o...; rther so that the 
t ime a subscriber waits for the called subscriber to 
answer is norma lly much longer than the waiting times 
expe r ie nced in the setting up procedure. This means 
that calls rejected or delayed due to congestion or tech
nical faults only marginally adds up to all failures to 
establ ish a connection experienced by the subscriber. 

How would you in light of this evaluate waiting times in 
reje cted calls for optimizing time-outs? 

Answer 
We are in agreement with you that the frequencies of 
wrong and incoming dialling as well as busy called sub
scriber or no answer are higher than the congestion and 
the technical fau·lts when normal traffic loads are assu
med and a well maintained system is considered. How
eve r, when overload situations arise, the situation can 
be completely reverse; on the other hand is mainly in 
overload situations when the time-out has to cope with 
the c ompletion of a certain operation that requires a 
fixed time and poss ib le de lays in the comp let ion of 
that operation. 

With respect to your second statement we can say that 
the fact disturbs more to the calling subscriber is not 
the de lay between the ring ing tone reception and the 
answer but the post dialling delay. 

Regarding to the question there are two aspects: 

- One is that in our artic le the optimization of t;.ime-
outs is based not on the delay of rejected calls but on both 
conditions of minimum calls timed-out and reasonable 
delay for any call. 
- T he other aspect is that, as I mentioned before, the 
delay that actually disturbs the subscriber is the post 
diall ing delay that is very sensitive to the time-outs 
and may be significant in overload conditions. 
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Q.uestion by A El,..LDIN 
T.- j5iease explain the difference in the two simula
tions with random traffic and with peaked traffic in 
Table 1 as regards the input call process properties. 

2. Is really the parameter C a sufficient service per
formance criterion? 

Answer 
The-service performance criterion was chosen in rela
tion to the saturation phenomenon of the C. C., which 
constituted an important aspect of our scopes. The 
calculation of parameter C requires the measurement 
of the distribution P(i) • In the literature, this distri
bution is often approximated by the PoissC() distribu
tion; but when the occupation time of the C. C. is not 
sufficiently small and the outgoing network is sufficient
ly hierarchical, this approximation mW'it be investiga
ted. The measurement of P(i) requires an accurate 
evaluation of both the input process and d.p. f. f(t). 
To evaluate the latter, the parameters of the G.E oR. 
method must be accurately estimated, or the process " 
suites are simulated directly. Table 1 shows the effects 
of: 

1) inaccurate evaluation of the input process and of the 
d • P • f . f(t): random input process, parameters inaccu
ratelyestimated; 

2) inaccurate evaluation of the input process, accu 
evaluation of t~ d. p. f • f(t); 

3) accurate evaluation of both the input process and the 
d. p. f. f (t). In the example the hierarchy of the network 
and the occupation time of the C.C. are such that there 
are not significant differences between the 3 evaluations. 
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