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ABSTRACT 

For common control capacity determination - pre
sently a major problem in traffic theory - a 
specific telephone traffic model must be defined. 
This model must be capable of describing, as de
tailed as necessary from the viewpoint of the 
common control, the telephoning habits of the 
subscribers, as well as the traffic situation in 
the telephone network under normal and under 
overload conditions. 

Tne paper presents a number of assumptions and 
definitions that prove plausible for a realis
tic traffic model: 
The input process for call attempts initiated 
by subscribers is assumed to be Poissonian in 
normal load and overload cases. 

Depending on type, each call attempt generates 
a specific sequence of subscriber-dependent 
events which is defined by the corresponding 
interarrival times. The traffic offered to the 
common control is deduced from these event 
sequences, and it is specific for each common 
control system. 

The breakdown of call attempts with respect to 
the degree of completion, the so-called call 
mix, offers a simple possibility to describe the 
traffic situation in the telephone network under 
normal and any overload conditions. The in
creased number of call attempts serves as a 
measure for the degree of overload. 

The number of call attempts during busy hour 
(busy hour call attempts BHCA), in conjunction 
with a realistic call mix or several call mixes 
for different conditions, is shown to be a 
suitable measure for the traffic handling capa
city of a common control. 
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1. INTRODUCTION 

The determination of the traffic handling capa
city of common control switching systems repre
sents a major problem of traffic theory. Centra
lization has reached the highest level in pro
cessor-controlled systems, and the determination 
of the processor capacity is a task on which 
many experts are working. This task is problem
atic because the maximum capacity for realistic 
conditions must be determined. The natural en
vironment - which in this case consists of a 
large number of subscribers having different 
telephoning habits as well as of trunk groups 
from and to other exchanges having different 
traffic characteristics - has a direct impact on 
the common control. Every handset removal, every 
interrupted dialing process, every repeated call 
attempt result in work for the common control, 
i.e. they generate load and affect the maximum 
traffic handling capacity. 

The telephone traffic model for investigations 
of this kind must take into account substantial
ly more details of subscriber behavior and of 
the telephone network than is necessary for 
switching network investigations, for which gen
erally known and recognized models are available. 

In the following, the attempt will be made to 
define a traffic model that can be adapted to the 
particular application site conditions and that 
produces a 'realistic measure for the traffic 
handling capacity of the common control. It 
should be suitable for such investigations both 
by analytical methods and traffic simulations. 
The system to be investigated may be described, 
in a general way, as a very complex waiting sys
tem • 

2. INPUT PROCESS FOR CALL ATTEMPTS 

Telephone traffic can be described by a stochas
tic process which, for simplification, is usual
ly assumed to be in stationary condition. The 
events are call attempts, the term "call at
tempt" denoting any intentional or unintentional 
utilization of switching devices. The spectrum 
of events whose input process is to be defined, 
ranges from successful call attempts with con
versation over blocked calls up to those very 
short call attempts generated by briefly flash
ing the hook to terminate the conversation be
fore replacing the handset. 

For the input of call attempts of an infinite 
number of traffic sources, traffic theory nor
mally assumes the Poisson process which produces 
good results for switching network investiga
tions. The Poisson process generates call at
tempts with negative-exponentially distributed 
interarrival times, which is equivalent to the 
statement that the probability of n call arriv
als during constant time intervals corresponds 
to the Poisson distribution 

( (",rrj"" - 'A't' 
P(-.'t")-~ to 

where ~ is the mean number of call arrivals dur
ing the time unit and ~ the 1ength of the con-
stant time interval. 
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In order to verify that the Poisson input pro
cess is a justifiable assumption also for a 
traffic model for common control investigations, 
the input process has been measured in a Stutt
gart exchange in 1970. The measurement results 
showed the number of call attempts within 
successive 5 second intervals, broken down by 
calls originating in the exchange and calls ar
riving from other exchanges. By taking about 
1/3 of all outgoing trunks out of service, we 
additionally created a short-term heavy over
load on the remaining outgoing trunks, so that 
the number of call attempts suddenly ~ripled. 
In all cases shown in Table 1, the 'X. - test 
revealed that the input process corresponds to 
the Poisson distribution. Figs. 1 and 2 illu
strate the close agreement which is especially 
noteworthy for the overload condition because 
of the many repeated call attempts. The results 
of similar measurements have been described 
elsewhere [1, 2, 3J ; fortunately, they also 
justify the assumption of the Poisson process. 
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Call attempts observed No. of Average No. -x.
2 ")(.2 

in the exchange intervals of calls sample theory 
observed per interval S - 95 , 

=~~o=~~=_- - -. 
Normal load condi tion 

Total of call attempts 876 5.28 7.86 25.00 

Originating call 
attempts 876 2.87 17.65 19.67 

InCOming call attempts 876 2.41 7.18 16.92 
~-

Overload condition 

Total of call attempts 100 

I 

10.45 17.16 25.00 

Originating call 
attempts 100 8.21 7.88 21.03 

Incoming call attempts 100 2.24 3.97 12.59 

Results of an input process measurement in the HE 60 
exchange in Stuttgart in 1970. Number of call attempt 
arrivals have been recorded during successive 5 • interval •• 

Every call attempt generated by a telephone user 
(the input time being determined in the model by 
the Poisson process) leads to a longer or short
er series of events (tasks for the common con
trol), most of which are very inter-dependent. 
For example, there is a closely correlated se
quence of events during the dialing phase. The 
time intervals between these events must be de
fined separately (next section). The Poisson pro
cess initiates merely the first event of a call 
attempt. 

When designing the common control for a switch
ing system, the question arises how it will re
act to short-term load peaks as they occur in 
practice for a variety of reasons. The Poisson 
process produces load peaks as they appear in 
telephone traffic without external causes on a 

----_._--
Periodically changing P (~O) tw Queue length 

. traffic intenSity average .max. 

0.7 Erl Constant 0.700 0.012 s 0.8 
1.5 Erl for 1 s 0.782 0.155 s 10.8 85 
0.5 Erl for 4 s 

1.5 Erl for 2 s 
.... - - _ .. i 

0.781 0.293 s 20.5 150 
0.5 Erl for 8 s 

1.5 Erl for 3 s 
0.782 0.424 s 29.7 203 

0.5 Erl for 12 s I 
1.5 Erl for 5 s 

-- .... ------_._. __ . 1-308' i 0.785 0.718 s 50.3 
0.5 Erl for 20 s i 

Simulation results for a Single server waiting sys
tem with constant holding time t • 0.01 sand FIFO 
queue discipline. The average traffic intenSity 
A - 0.7 Erl is changing periodically as indicated in 
the table. 

t ~ tIlB-u.lE!LJ=b 
I 70 o~----------------

p(
>t) f---+-- is Its curv~ 2 t--

2s 8s curve 3 
60 3s 12s curve .. 

55 205 curve S 

so 
A = 0,7 Er! constant curve 1 

~ Simulation results for waiting time 
distribution P (>t) of the waiting 
system described in Table 2, with 
periodically changing traffic inten
sity 
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purely random basis. If, in addition, predeter
mined load peaks are to be generated, the fol
lowing method will prove expedient for simula
tions: 

Traffic intensity is changed in steps and at pre
determined times. The variation is repeated 
periodically in order to obtain statistically 
reliable data on the behavior of the system un
der the given conditions. Table 2 and Fig. 3 
contain the results of simulations, with perio
dically changing traffic intensity, in a ' simple 
waiting system. The effects of the increasingly 
longer load peaks - while maintaining the aVer
age load - on the characteristic parameters are 
obvious. 

3. STATISTICAL DATA OF CALL ATTEMPTS 

In the preceding section, the input process for 
the traffic model has been established. Now, the 
call attempts must be defined in detail; for 
example, it is necessary to know the various 
types of call attempts and their frequencies, 
the time intervals between successive events 
that depend on subscriber behavior etc. In or
der to develop a realistic traffic model these 
parameters must, of course, be based on statis
tical data obtained through traffic measure
ments. 

The total volume of call attempts must be bro
ken down to such an extent as is necessary from 
the viewpoint of the common control, that is, 
in such a way that all calls of a category in
volve exactly the same tasks for the common con
trol. The breakdown must be made by call origin 
and destination, as well as by degree of call 
completion. 

The breakdown by call origin and destination de
pends on the application site of the switching 
system. Hence, this is a parameter that must be 
specified for each investigation. 

The breakdown by degree of call completion, on 
the other hand, depends primarily on the traffic 
load of the exchange and the trunk network, so 
that generally applicable data can be given for 
a normally loaded network (normal case) and for 
well defined overload conditions. This way, the 

Types of call attempts , of Hold1nCJ 
call. ti_. 

Calls w1 thout d1a11ng 10 3.5 • 

Calls with incompl. dia11ng 5 8.0 • 

Blocking in own exchange 2 10.0 • 

Blocking in other exchange 3 18.0 • 

B-subscriber busy 15 19.0 • 

B-.ubscriber no an._r 5 55.0. 

Calls with conversation 60 150.0 • 

Total and average 100 97.1 • 

!!e!!...1 Call mix of or1ginatinCJ busy hour call attempt. 
and corre.ponding average holding times 1n case 
of normal load condi tion and rotary dialing. 
Call attempts observed at the 11ne circuit •• 

Type. of call attelllpts lOf Holding 
11. tU-. 

Calls without dialing - -
Calls with incompl. d1a11ng 3 2.0 • 

Blocking in own exchange 2 9.0 • 

BloekinCJ in other exchange - -
B-subscriber busy 19 13.0 s 

B-.ub.criber no answer 6 49.0 • 

Call. with conversation 70 144.0 • 

Total and average 100 106.4 a 

!!!i!lS...! «:&11 aix of 1nc:oa1ng bu.y hour oall attempts aDd 
correaponding average holding t1aea in ca_ of 
QOnaal load coDdJ.tion and rotary diaU.ng. Call at
Uilpts Qb •• rvwcS at the 1DcoIILnCJ trunk o1rcuits. 
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number of parameters to be considered in the mo
del can be reduced. Such breakdown is sho~ in 
Table 3 for originating call attempts and in 
Table 4 for incoming call attempts (without 
transit traffic). The percentag(;!s of the differ
ent types of call attempts as well as their mean 
holding times will vary from country to country; 
the values shown apply approximately to well 
equipped national telephone networks in west 
European countries. Of course all these figures 
are averages, and there are deviations from ap
plication area to application area. It should 
further be noted that the mean holding times are 
based on information on subscriber behavior dur
ing the dialing and ringing phase, and on the 
mean number of digits dialed. 

This breakdown of call attempts shall be termed 
"call mix" in the following. 

Regardless of type, every call attempt sets off 
a sequence of events that must be generated as 
realistically as possible. The traffic model con
tains only those events that are initiated by the 
subscriber, as for example in case of a success
ful call: 

- Lifting of handset (call input) 
- Beginning of dialing after hearing dial tone 

(pre-dialing delay) 
- Dialing phase (interdigital times in case of 

rotary dialing, or button operation plus inter
digital times in case of pushbutton signaling) 

- Listening to ringing tone until called party 
answers (ringing tone duration) 

- Conversation between calling and called party 
plus replacing of handset (conversation time). 

In case of other call attempts, other events may 
take place, e.g. listening to busy tone in case 
of blocking or to ringing tone if the called 
party does not answer. 

On the basis of measurement results, which part
ly have been published [4, 5, 6J , the mean time 
intervals that are dependent on subscriber be
havior have been compiled in Tables 5 and 6. The 
distribution functions for these time intervals, 
which are significant for specific studies, are 
contained in [4, 51 for rotary dialing and in 6 
for pushbutton signaling. 

Types of time intervals Averag. 
length 

Rotary d1a11nq 

pre-dia11ng delay 3.00 • 

Average pulse train length 0.55 • 

Interdigital time 1.30 • 

Pushbutton .ignalins 

Pre-d1a11ng delay 2.50 • 

Button operation time 0.21 • 

Interdigi tal time 0.50. 

~ Average length. of dia11ng pha.e time 
interval. 

. ' 

[_~~~ of Umeintervals 

-
Averag. 
len~h 

. Rin2in2 tone _<!uration 

I in ca.e of 
B-subscriber answera 15.0 • 

i B-subscriber no answer 40.0 • 

! Busl tone duration 

l in ca.e of 
Network blockin9 7.0 a 

I B-subscriber busy 4.0 s 

~ Average listening time to ringing tone 
and buay tone 
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For the investigation of a given common control 
the described traffic model, which takes into 
account the types of call attempts and the asso
ciated subscriber-dependent events, produces a 
sequence of specific action requests to the com
mon control or to parts of the common control. 
The sequence of action requests, with the corre
sponding processing time, represents the traffic 
offered to the common control. Hence, the traf
fic generated by the telephone users produces a 
very different type of traffic to the common 
con~rol. For example, in a processor-controlled 
system a two-minute telephone conversation may 
involve about 50 short-term occupations of the 
processor. 

The reliability of the investigation results de
pends greatly on the veracity of the traffic 
model, on its adaptation to the particular 
operational conditions, and on the model of the 
system to be investigated - which also cannot be 
taken into account in all details. 

4. ADAPTATION OF THE TRAFFIC MODEL TO VARIOUS 
OVERLOAD CONDITIONS 

The investigation of overload conditions assumes 
great importance in the case of common control 
sWitching systems. Different from step-by-step 
systems where only the switching network can be 
overloaded, which then handles more traffic at 
higher loss, the central part of common control 
systems may also be overloaded and its traffic 
handling capacity - in an inadequate control 
system - can be reduced to such an extent that 
it is no longer capable of fully utilizing the 
switching network despite a large volume of 
traffic offered. The overload behavior of common 
control systems must be investigated and, if 
necessary, improved by provision of overload 
control facilities in order to ensure optimum 
traffic handling also under overload conditions. 
Especially in the case of processor-controlled 
systems a variety of solutions are feasible. To 
achieve the desired results, the traffic model 
must be capable of dealing with all possible 
overload cases. 

First, the conditions shall be discussed that 
lead to common control overload in real systems: 

(1) Assuming normal load conditions in the 
switching network and the trunk groups, the 
common control may be overloaded because 
either 

- too many subscribers are connected to the 
exchange, or 

- for some reason (e.g. data traffic) the 
mean call, holding times are considerably 
shorter than anticipated. 

Such overload cases can be avoided by care
ful planning. 

(2) For some reason (higher traffic offered, 
failure of switching network units or of 
trunks), there is an overload in the switch
ing network or in some or all trunk groups. 
Call attempts are rejected more frequently 
than under normal conditions. As a result 
the number of call attempts increases due to 
repetitions, the call mix changes (higher 
blocking rate), and the mean holding time 
decreases. 

If the ~ommon control has been heavily load
ed under normal conditions, it will now be 
overloaded, and as a rule for a rather long 
time (minutes or even hours). This may often 
occur in practice and must be thoroughly in
vestigated. The degree of such overload may, 
of course, vary considerably. The day-to-day 
variations of busy hour traffic may even be 
large enough to cause overload on the com
mon control. 
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(3) For some external or technical reason there 
may be short-term traffic peaks that over
load the common control. These peaks will 
usually not be detected by conventional traf
fic measuring facilities. A few seconds of 
overload on the common control, however, may 
already cause critical situations. Therefore, 
the reaction of the control to short traffic 
peaks must be investigated. 

Besides the three above overload cases there are 
surely many others, but it is hoped that they can 
be treated in a simi+ar manner. 

How can the traffic model be adapted in a simple 
way to all possible overload conditions? First, 
it is assumed that the call input during overload 
also follows the Poisson process (Table 1 and 
Fig. 2). In case of short traffic peaks, however, 
the traffic intensity must be changed periodical
ly as has been described earlier (refer to 
Table 2 and Fig. 3). The types of call attempts 
will not vary significantly, except that the 
holding times may change, e.g. due to a large 
share of new data traffic. In all overload cases, 
however, the number of call attempts will change 
and often also the call mix. Again, only the 
stationary condition of the system is being con
sidered, i.e. all parameters remain time-inde
pendent. Solely the traffic intensity varies 
periodically in case of short-term load peaks, 
and the corresponding call mix can be provided 
for any traffic intensity. It is obvious that 
generous idealizations are being made here for 
the sake of simplicity (or to make implementa
tion possible at all). 

Let us now review the three described overload 
cases with respect to the increase in the number 
of call attempts and the change in the call mix. 

(1) Overload in the common control only 

With unchanging normal call mix (e.g. Tables 
3 and 4), the number of call attempts is 
raised until the common control is severely 
overloaded, the overload controls become ef
fective, and the, maximum traffic handling 
capacity is reached. It must now be checked 
whether the call mix can remain unchanged 
under the extreme conditions of maximum load 
(repetitions if waiting times are too long?). 

In this case, the maximum admissible load on 
the common control under normal external con
ditions is determined, while the prescribed 
grade of service (e.g. pre-dialing delay, 
post-dialing delay) is maintained. This in
teresting information, however, must be 
complemented by data describing the behavior 
of the common control in case of overload in 
the speech path network or during short-term 
traffic peaks. 

(2) Overload in the speech path network 

The degree of overload in the speech path 
network may vary considerably. Hence, a 
measure must first be found to unambiguously 
define an overload condition. From the view
pOint of the common control, the number of 
call attempts and the call mix are of Sig
nificance. For dimensionin,g the speech path 
network and the trunk groups, on the other 
hand, the traffic handling capacity and the 
increase of loss are significant, but it 
must be noted that the usual traffic theory 
assumptions are no longer applicable because 
of the frequent repetitions of call attempts. 
Several theories for the call repetition pro
cess have become known [7, 8, 9J , but no 
proposal has so far been definitely accepted. 
After verification in field operation, such 
a theory would establish the relat~onship 
between growing traffic intensity and in-
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creasing number of call attempts. Within the 
scope of this paper, we confine our study to 
two typical overload cases to demonstrate 
the validity of the traffic model for com
mon control overload investigations, and we 
use as measure for the overload the increase 
of the number of call attempts. Knowing the 
call mix and the mean holding times, the in
crease of traffic in the speech path network 
can be derived; or if the traffic increase 
is known, the · assumed call mix can be veri
fied. 

, 
Type. of call attempt. , of call. under load 

condition 

A B C 

Calls without dialing 10 6 3 

Calls with incompl. dialing 5 3 3 

Blocking in own exchange 2 15 U 

Blocking in other exchange 3 25 1 

B-subscriber busy 15 12 4 

B-subscriber no answer 5 3 2 

Calls with conversation 60 36 18 

Total 100 100 100 

Examples for call mixes under different load 
condi tion. , 

A: Normal load condition (see Table 3) for com
parison 

B: OVerload condition in entire telephone network 
C: OVerload in outgoing trunk groups (1/3 of 

trunks out of service, see Table 1) 

r----.-------~--------------~-------------------------~ 

A 

Average holding time at line cir-
cuit. without dial . tone delays 97.1 s 

Average holding time at outgoing 

Load condition 

B 

64.4 • 

C 

36.3 s 

trunks 115.7 • 82.2 s 116.0 s _ ... _-_._-- -_._. __ ._- --_ .- .. _. --
Relative nwnber of call attempta 100 180 300 

--.. - -- -.--- -- --- -- -- - - . 
Relative number of calls at out
going trunks ---_ ... _----- ----_. __ . _--_ . __ ._. __ . 83 

'---1--
137 7~ __ .1 

Relative traffic intensity at line 
circuits without dial tone delays 

r - " - " .. --.. -- ..... - - -.... ---. 
Relative traffic intensity at out
going trunks 1-._- ---- --. - -._- -.----.- ..... _ .. _ ... . 
Average load per outgOing trunk 
in Erl 

100.0 
.- -- _._-----

98.9 

0.70 

119.6 112.0 

115.9 89.7 

0.82 0.95 

!!2!!..! COlllp&ri.on of average call holding ti_., nUlllber of call 
att_pta, and traffic intensitie. under the load condi
tions A, B, and C of Table 7 • 

For comparison purposes, Tables 7 and 8 show 
in addition to the two overload cases also 
the normal load case. For the sake of simp
licity, only the traffic generated in the 
exchange is considered, and it is assumed 
that it is to be switched to outgoing trunks 
exclusively. Thus, we have the following 
load cases: 

A: Normal load (normal blocking) with a call 
mix according to Table 3; number of call 
attempts set to 100. 

B: Overload in the entire speech path net
work and on the trunk groups, whereby 
the number of call attempts rises to 180. 

C: OVerload on the outgoing trunk groups of· 
the exchange because 1/3 of 'all trunks 
are out of service: as a result, the num
ber of call attempts increases to 300 
(refer to Table 1). 

The call mixes for Band C shown in Table 7 
are not based on traffic measurements but 
have been derived by plausibility considera
tion. In both cases, the signaling receivers 
are heavily overloaded, so that long pre
dialinq delays may occur. It is here assumed 
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that waiting takes place in the line circuit 
(LC); thus, it is no additional load for the 
switching network but for the common control, 
which again and again attempts to establish 
the connections. 

The call mixes Band C of Table 7 gain in 
trustworthiness if Table 8 is carefully 
analyzed. All figures of Table 8 result from 
Tables 3 and 7. It has been assumed that, 
independent of the load, the mean holding 
times of the individual types of call at
tempts are those indicated in Table 3. Only 
the mean load of an outgoing trunk in case A 
has been set arbitrarily at 0.70 Erl (34 
trunks and B = 1 % loss). The resultant 
values of 0.82 Erl in case Band 0.95 Erl in 
case C confirm the own-exchange blocking 
figures of Table 7. Of the many possible com
parisons, only the mean holding time of out
going trunks shall be mentioned here: It is 
almost equal in the cases A and C, because 
there is an overload only in the own exchange 
in case C. If an outgoing trunk is reached, 
case C is equal to case A. In case B, how
ever, the corresponding mean holding time is 
substantially shorter because the entire net
work is overloaded so that higher loss (calls 
of short duration) is caused also outside 
the own exchange. 

Under the assumptions made in Table 7, the 
most frequent overload case (B) shows that 
an 80 % increase in the number of call at
tempts raises the load on the switching net
work by 19.6 % and on the outgoing trunks by 
17.3 %. The increase of load on the common 
control is certainly higher than these values 
and, consequently, represents a serious cond~ 
tion. 

(3) Short-term traffic peaks 

With respect to the input process, the traf
fic model for treatment of this overload 
case has been described in an earlier sec
tion. A traffic peak can be produced and re
moved either gradually, in several steps, or 
in a single jump. When the control has re
turned to normal load after a peak, the pro
cess can be repeated. By periodic repetition, 
the simulation will produce statistically 
reliable information on the behavior of the 
common control. 

For each traffic intenSity, a call mix should 
be used that approximately reflects the ef
fects of the peak on the speech path network. 

Summing up, it can be stated that the proposed 
traffic model is suitable for investigating 
various overload cases. The number of call at-

· tempts and the corresponding call mix must be 
determined in order to be able to define a nor
mal case and an overload case. The principal 
problem is to determine the interrelationship 
between the load on the speech path network, the 
number of call attempts, and the call mix. The 
investigations of the call repetition phenomenon 
will be of great help. In this paper, the inter
relationships have been derived for two typical 
cases by plausibility considerations. 

5. A MEASURE FOR THE TRAFFIC HANDLING CAPACITY 
OF THE COMMON CONTROL 

The maximum traffic handling capacity of a 
switching system depends on the efficiency of 
the switching network and of the common control. 
For the switching network, the admissible 
traffic offered is normally stated in Erlangs at 
a prescribed grade of service. For the common 
control, the traffic offered is not suitable as 
a measure for the traffic handling capacity be
cause for each call attempt the control must 
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perform certain tasks which add up to the total 
load. To be precise, the load on the common con
trol depends on t:he nwnber of calls of each type. 
A call attempt without dialing, for example, in
volves less work for the common control than a 
successful attempt with conversation. A general
ly applicable conversion factor that would make 
it possible to convert the traffic offered in
to the nwnber of calls cannot be given because 
the mean holding times of all calls may vary 
considerably as is shown in Table 8. The mean 
holding times of the individual types of calls, 
however, may be considered constant within geo
graphically limited areas. 

Obviously, the number of busy hour call at
tempts (BHCA) with the corresponding call mix 
seems a feasible measure for the traffic handl
ing capacity of the common control. If the mean 
holding times of the various types of calls are 
also known, the traffic offered can be converted 
into the nwnber of calls, and vice-versa. This 
demonstrates the significance of the call mix. 
Without knowledge of this information, which re
flects the particular traffic situation in the 
exchange and its environment, all data on the 
traffic handling capacity of the common control 
will be unreliable or even inaccurate. 

Hence, a complete specification of an exchange 
includes also the call mix and the correspond
ing holding times. This information should be as 
detailed as possible in order to ensure maximum 
accuracy. For example, the call mix of call at
tempts originating and arriving at the exchange 
should be specified separately (refer to Tables 
3 and 4). Further breakdowns by internal and 
outgoing call attempts, and perhaps also by lo
cal, long-distance, and transit calls would be 
desirable. 

The proposed measure for the traffic handling 
capacity of the common control can be used also 
for overload cases without impairing the accu
racy of results. In addition to the usual over
load specifications (increase of traffic and 
loss), the call mixes and holding times must be 
specified. The admissible deterioration of 
service should, of course, also be prescribed. 

From the viewpoint of traffic theory it would be 
desirable to establish typical call mixes for 
normal load on the switching network as well as 
for overload cases. This information could then 
be used for all general common control investi
gations. If these typical call mixes are 
realistic - which they definitely should be -
the results of the general investigations will 
represent valuable planning aids. 

There are, of course, also other parameters 
that affect the maximum capacity of a switching 
system. For example, additional service features 
such as abbreviated dialing may be introduced 
in a processor-controlled system. They would re
quire extra processor time and, consequently, 
reduce the maximum capacity. 

From the viewpoint of traffic theory, the capa
city of a common control can be specified for 
normal load condition as well as defined over
load cases by the nwnber of call attempts per 
busy hour (BHCA) based on the corresponding 
call mixes. 
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