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ABSTRACT 

In the 1980-84 study period CCITT tele
phone traffic engineering activity 
achieved results among others in compil~ 
ing traffic requirements of SPC exchanges, 
in elaborating methods for the estimation 
of offered traffic and in improving alt~
n~te routing calculations with taking non 
coincident busy hours into account . Some 
problems of the new period /1985-88/ are 
also outlined including the reconsidera
tion o f t he busy hour concept, advanced 
routing methods and service accessibility 
calculations . CCITT teletraffic engineer
ing should find a general framework to 
appro ac h ISDN grade o f service problems . 
The main difficulties are the big number 
of parameters and the short introduction 
time for new services . Perhaps the divi
sion of service and netwo rk aspects could 
be a solution . The support given by ITC 
participants to CCITT is highly required 
in the future too . 

1 . INTRODUCTION 

About two years ago, in the middle of a 
four years study period at the 10th ITC 
a detailed report was given about tele
phone traffic engineering activities of 
CCITT . Although the Vlllth Plenary of 
CCITT which endorsed the results of this 
period was only in Oc~ober 1984, the main 
achievements could have almost completely 
been summarized then [GOSZ 83 ] . 

Since the last ITC there have been no ma
jor structural changes in CCITT and jus t 
at the beginning of a new period there is 
hardly anything to review except some new 
problems. However there are at least two 
reasons which ju'stify the 'presentation o f 
this report . 

- Traffic engineers from all over the 
world should be informed about the 
basic questions to be dealt with by 
CCITT, because the proper solution 
can be found only with their help . 

- Traffi c engineering is to undergo 
some importan t changes in the near 
future; the multi-service environment 
requires a rec ons ideration of the 
approach applied by CCITT at present. 

This time no detailed description of aims 
and working methods of CCITT appears . Who 

is interested in it can find information 
in [GOSZ 83]. For ITC participants it is 
perhaps enough to know that CCITT studies 
refer to the pragmatic and practical ap
plication of traffic engineering from the 
aspect of ~orld-~ide 'telecommunication net 
works . The final aim is to unify the basic 
international traffic engineering practic~ 

CCITT work starts from contributions sent 
by participants representing operating, 
manufacturing and scientific organizations 
in answer to the so called Questions of 
the current Study Period . Discussions take 
place in regular meetings , results appear 
mainly in the so cal led "coloured" books . 
The Vlllth Plenary endorsed the Red Book . 

Telephone traffic engineering studies are 
performed in Study Group 11 the structure 
of which appears in Table 1 . 1 . 

Table 1 . 1 . Structure of CCITT 
Study Group 11 . 

Working 
Party 

11/1 

11/2 

11/3 

11/4 

11/5 

11/6 

Name 

Operation and services 

Human factors 

Numbering , routing and inter
working 

Traffic engineering , forecast 
ing, network planning 

Quality of service, network 
management, mobile service 

Ava ilability, reliability 

In Section 2 a summary of certain results 
is given which were not yet finalized at 
the time of preparation of the previous 
report . Section 3 surveys some important 
problems of the present period . Section 4 
briefly reviews the basic traffic engineer
ing problems of the multi - service ISDN 
environment . Proposals of how to approach 
ISDN grade of service /GOS/ questions can 
b e found in Section 5 . The last Section 
includes conclusions on the necessity of 
ITC - CCITT cooperation . 

Considerations given below reflect also 
the personal views of the author, these 
are not necessarily the opinion of CCITT . 
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2 . SOME RESULTS OBTAINED 

This part of the paper should be regarded 
as a supplement to those results already 
mentioned at the 10th ITC . 

2 . 1 TRAFFIC REQUIREMENTS OF SPC EXCHANGES 

SPC exchanges have the capability to ob
serve and adapt themselves to changing 
environment . The new Recommendation E . 502 
on traffic and operational requirements 
[ CCIT 85 ) 

- gives a detailed overview of all pos
sible traffic streams of an exc hange
- see Fig . 2 . 1, 

- uses the rules of the CCITT MML /Man 
Machine Language/ to define the seve 
ral types of traffic measurements 
/including scope, periodicity , etc . / , 

and as a result of present studies 

- will cover real time analysis of mea
surements mainly for network manage
ment purposes , 

- will probably be enhanced with net
work management decision making pro 
cedures and utilize ' the capab ilities 
of CCS /Common Channel Signalling/ 
systems and networks . 

INTER
EXCHANGE 

ROUTE 

OPERATOR 
/TEL.EPHONIST/ 
SUB-SYSTEtvl 

IN'rER
EXCHMIGE 

ROUTE 

Fig . 2 . 1 Main t raffi c flow diagram 
/From Rec . E . 502/ 

Fi g . 2 . 1 serves as illustration, the de
taile d explanation included in the text 
of E.502 has not been reproduced here . 
This Recommendation will very likely form 
the prerequisite conditions of world-wide 
adaptive routing and the necessary . uni~ 

form description of the procedures re
quired. 

2 . 2 TERMINOLOGY: A PERMANENT TASK 

Following some important improvements t he 
list of " Terms and definitions o f tele
traffic engineering" became Rec . E . 600 
[CCIT 85]. Although similar lis ts o f de
finitions in the CCITT serve first of all 
the relevant studies, nevertheless a per
manent transfer of terms into the Inter
national Elect rotechnical Vocabulary /IBf/ 
takes also place and therefore there is a 

hope to arrive at an internationally ac 
knowledged set of teletra ffic definitions. 
Rec . E . 600 will undergo permanent updat 
ing in the future . 

2 . 3 OFFERED TRAFFIC , THE FIRST STEP 

In Re~ . E . 600 traffic offered is defined 
as "the traffic that would be served by 
a pool of resources /assumed to be fully 
operative/ sufficiently large to serve 
that traffic without limitation by the f~ 
nite size of that pool~" 

The environment of a given group of traf
fic handling resources his an effect on . 
the traffic which is offered to the group. 
This effect is due t~ the changes in the 
average holding time and in the average 
interar.rival time . These changes are caused 
by unsuccessfu l call attempts which pene 
trate into the network behind the consid
ered group for some depth and by repeated 
attempts following unsuccessful ones . The 
offered traffic determined e . g . from the 
number of call attempts and the average 
holding time of calls carried by the group 
is valid only for the case if no changes 
took place either in the considered group 
/e.g. by augmentation/ or in the network 
where calls a r e directed to . Changes in 
the average number of unsuccessful calls 
effect offered traffic . 

Considering that offered traffic is used 
in calculations mainly in a future ori
ented manner, the main difficulty can be 
summarized in the follow i ng way : how is it 
possible to determine the offered traffic 
in a future situation from measurement 
results referring to the present? 

Rec.E.501 on the estimation of traffic o~ 
fered (CCIT 85] gives simple procedures 
for only route and for high-usage final
group arrangements with no-significant 
congestion . For only route circuit groups 
with significant congestion the following 
solution has been accepted : 

" Let Ac be the traffic carried on the cip
cuit group . Then on the assumption that 
augmentation of the circuit group would 
have no effect on the mean holding time of 
calls carried , or on the completion ratio 
of calls carried, the traffic offered to 
the circuit group may be expressed as 

A = A c 

1 - WB 

1 - B 

where B is the present average loss proba
bility for all call attempts to the con
sidered circuit group, and W is a para
meter representing the effect of call re
petition . Models for Ware presented in 
Annex ... " 

The model for W assumes the general val 
idity of the 

1 
(3 = 

1 - /1 - r/H 

formula . / ~ deno tes the average number of 
call attempts per first call, r is the 
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efficiency rate, H is the average persev
erance . More about the above formula see 
in (GOSZ 85). / It should be mentioned that 
now for the first time the effect of call 
repetition. has explicitly been taken into 
account in CCITT . The study will continue . 

2 . 4 SOME EXTRA ACTIVITIES 

The NMDG /Network Management Development 
Group/ and the QSDG /Quality of Service 
Development Group/ have both been initia~d 
by W.P . II/5 but live now a more or less in
dependent life . The NMDG has been active 
for more than twelve years , the QSDG was 
formed in 1983 . More than twenty operating 
companies take part in the first one, the 
members of the second count now about fif 
teen. These Groups are the practical re
sults of the perception that in interna
tional telecommunications neither an ef
fective network management , nor an im
provement of quality can be achieved by 
isolated national actions . 

The rapid growth and increasing complexity 
or the world-wide telephone network re 
quires among others a better understanding 
of all sorts of traffic engineering also 
by tho se not directly involved in this 
activity . For this end the ITU Telecommu
nication Journal published special issues 
on network management /which can be re 
garded as real time engineering of traf
fic handling/ and on telet raffic problems . 
These special issues were initiated and 
taken care of by W. P . 11/5 and W. P . II/4, 
respectively [ TELE 84 ] . 

A Handbook on quality of service , network 
management and network ~aintenance has 
also been prepared by Study Groups 11 and 
IV with the aim of summarizing knowledge 
and to support work in this field [CCIT 841. 

3. OLD AND NEW PROBLEMS OF THE 1985- 88 
PERIOD 

The list and presently valid numbering of 
Questions directly related to or having 
important common problems with traffic en
gineering appear in th,e Annex . 

3 . 1 SERVICE ACCESSIBILITY 

Fig . 3 . 1 presents the hierarchy of concepts 
relevant to quali ty of service as they 
appear in Rec . G.106 [CCIT 85~. For de 
tailed explanation see either the original 
text or [STRA 85]. 

Problems of reliability and availability 
/formerly studied by the dissolved CMBD/ 
belong now to Study Group 11 . Therefore 
the two important components of service 
accessibility: traffic capacity and avail 
ability can be studied in close coopera
tion . 

Combined traffic and availabili ty calcula
tions are theoretically possible but there 
is a remarkable difference between the 
traffic and the failure process . Changes 
in the free-busy state of failure free 
traffic handling resources occur many 
times faster than changes in the operati~ -

Dependabtlity 

Fig . 3 . 1 Performance concepts 

failed state of the same resources . There 
fore in spite of similarities e . g . in the 
mathematical /probabilistic/ modelling the 
practical aspects differ and make the com
bined approach difficult . From the users 
point of view there Is no difference bet 
ween a busy or a failed device : none of 
them can give access to the service . 

3 . 2 NETWORK DESIGN AND ADVANCED ROUTING 

Throughthe introduction of SPC exchanges 
and CCS systems sophisticated routing 
methods have become technically realistic. 
The new international routing plan /see 
Rec . E . 171 ( CCIT 85] / prepared in the 198~ 
84 Study Period reflects current practices 
and recommends non-hierarchical routing . 
Several investigations have shown that 
more cost effective utilization of net 
works can be attained by the use of dynam
ic routings in which /time or state depen
dent / routing patterns are changed accor~ 
ing to the traffic profile [FIEL 83, CAME 
83]. The first implementations will very 
likely be realized in international net
works and in the long distance part of big 
national networks . 

International implementation requires the 
general guid~nce of CCITT . Relevant stud~s 
have already begun [ CANA 851 . 

3.3 GRADE OF SERVICE VARIATIONS 

Because of historical reasons and due to 
the success of the statistical equilibrium 
concept the parameters describing the con
gestion situation of a traffic handling 
system /e.g . loss probability, average de
lay/ are mainly understood in a simplified 
way: they refer to a single traffic value . 
GOS however should reflect the experience 
of the user including also the impact of 
traffic variations. The existence of vari-
ations is not questioned, several descrip-
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tions are possible, there is no generally 
accepted approach by CCITT . . 

The proper answer is even more difficult 
since GOS objectives are not and perhaps 
can not be defined in an exact way and 
have always been the result of common ag
reement and compromises . 

CCITT has to answer two questions : 

- how should traffic variatiops be re~ 
flected in GOS values land c alcula
tions/? 

- should all users /a;l call att~mpts/ 
of a given network enjoy the same GO~ 
or if not what differences are tole
rable? 

3 . 3 . 1 TRAFFIC VARIATIONS 

At present the GOS of most CCITT Recommen
dations are based on reference traffic 
values which are averages of certain high 
day busy hour traffics, see Rec.E.500 
[CCIT 85]. The variation of high day traf
fic appears thus only through the mean i . e. 
in a smoothed way. There are however Rec.s 
which take day-to-day variations explicitly 
into account but different assumptions are 
use d /normal distribution in E.500, gamma 
distribution in E . 521/ . 

Both experience and simple examples show 
that GOS values derived from the mean of 
high day traffic underestimate the con
gestion found by customers . Let A be the 
traffic value to be used to calculate the 
B CA) congestion parameter . Let the high 
day busy hour traffic values have the den
sity function f .CA). For convex B(A) func
tions /which is normally the casei 

B (M (A)) ~ J B (A) f (A) dA 

a lways holds. lVJ. (A) is the mean value of A. 

The average congestion parameter is equal 
to or greater than the congestion at the 
av"erage traffi c leve 1 . 

This average congestion can be seen by the 
user and this can simply be derived from 
congestion measurements~ 

Neither the formula nor the verbal state
ment above are new results, they have Deen 
we ll known for many years and have appear
e d in a structured form about twenty years 
ago e . g. in [ELLD 67J . Wha t is missing is 
t he CCITT standardization of this type of 
c alculation . 

To find a proper distribution for a given 
c ase pr rather a generally applicable one 
requires detailed measurements and sub
sequent statistical analysis. The use of 
this distribution in a way outlined above 
is a matter of de cision . Discussions pri
or to the decision should cover practical 
consequences of this change e.g . in the 
daily work and budge ti ng of a given ope-
rating company. 

3 . 3 . 2 CLUSTER ENGINEERING 

The majority of network planning proce
dures uses the blocking probability of 
the last choice route as GOS criterion. 
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For historical r e asons values about 0,01 
are normally employed. In a network dimen
sioned in this way the overall GOS is much 
better , since only the traffic portion m
rected to the last choice route experi
ences congestion . 

Those advocating the cluster approach of 
network dimensioning have the opinion. 
that the 0,01 GOS value should apply . to 
all traffic offered to the network con
sidere d and as a ~onsequence the last 
choice route blocking probability could 
be increased and so the network would be 
cheape r. For traffic parcels entering the 
last choice route directiy some service 
protection method /tr~nk reservatio~ et~/ 
is required. Studies 'have started . Possible 
solutions were already offered to CCITT 
for consideration, e . g . (NETH 85J. 

3 . 4 BUSY HOUR CONCEPTS IN PARALLEL? 

The concept of the Time Consistent Busy 
Hour /TCBH/ and the load levels as definro 
in Rec . E.500 are results of an agreement 
and are necessary to have an unambiguous 
reference traffic for GOS calculations. 
Other busy hour concepts and other load 
levels could also b e defined but in this 
case the relationship of the several re
ference traffics should also be clearly 
given. This relationship is the main pro~ 
lem, the relative benefits of measure
ment techniques to be used is of secondary 
importance [GOSZ 84)." 

In the 1981-84 Study Period the compari
son of TCBH and the Average Daily Peak 
Hour method /ADPH/ has started with the 
aim of perhaps including ADPH in Rec . 
E.500 as a possible variant . The investi
gations which have been performed up to 
now were concentrated to ten day average 
load levels of circuit groups and have 
shown a rather good agreement. /The ADPH 
method measures carried traffic on a full 
hour basis, selects peak hours daily and 
applies the average over a number of days 
as reference traffic (PARV 85] / . 

It is essential that the reference traffk 
/single value or perhaps distribution of 
high day busy hour traffics/ in a given 
case should be the same independently of 
the proce dure of its determination . Appl~ 
ing different reference traffics as star~ 
ing point the comparison of GOS values 
becomes difficult if not impossible . 

3 . 5 TRAFFIC ENGINEERING OF COMMON CHANNEL 
SIGNALLING NETWORKS 

The determination of the traffic capacity 
of CCS network is a new field CCITT em
barked on in the 1985-88 Study Period . 
The structure of these networks is now 
under study by CCITT Study Group XI and 
the end-to-end performance of telephone 
networks will depend on how well signal-
ling networks are dimensioned. CCS net~ 
works differ from speech networks: pro
posed and existing ones are packet 
switched, the type of traffic is similar 
t o that in data n etworks , security re
quirements must be thoroughly taken into 
account etc. Traffic models and traffic 
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measurements a r e needed to facilitate 
proper traffic engineering , special rou~ 
ing techniques should b e defined and co~ 
sidered in network design . 

4 . THE CHALLENGES OF THE FUTURE 

The user of tomorrow will live in a mul
tiservice telecommunication environment . 
More and more different services will be 
offered to customers , and to serve the 
increased demand of information exchan e 

i . e . transfer , processing and storage/ : 
communication and computer systems and 
techniques will be integrated [WEDL 83] 
[KOBA 83). This future world ,will be re
alized by ISDNs . Independently of details 
two aspects seem to remain generally va
lid : 

- the interworking of networks forming 
ISDNs will be required ; 

proper balance of quality of service 
costs and income should be achieved. 

. PCITT is responsible for both aspects . 
Traffic engineering belongs to the second 
one . The systems which are necessary to 
satisfy the demand of information ex
change will surely produce many traffic 
engineering problems . 

Traffic engineering problems of new ser
vices and of old services served by new 
technologies have been dealt with by se
veral authors [KATZ 83] [ PAND 84]. Wi th
out the ambition to cover all questions 
some items to b~ considered are listed 
below. 

Traff~c engineering should take into 
account: 

- the ~nique traffic behaviour asso
ciated with each of the new ser
vices /holding times, interarrival 
times , etc . / 

- the necessity to develop suitable 
traffic administration procedures 
/measurement, forecasting , etc . / 
to monitor the performance and to 
provide feedback, 

- the increased importance of system 
and service protection e . g . by pro
per network management controls , 

- the consequences if mixed traffic 
is carried by the network /mathe 
matical modelling, sharing of re 
sources, etc . / . 

As a consequence of this situation the 
well established traditional models of 
call generation , holding times should 
properly be enhanced if not entirely 
modified . But this is not the most im
portant difficulty, since a continuous 
progress in teletraffic theory is quite 
normal . 

4 . 1 THE MULTI - GOS PROBLEM 

To solve GOS problems for a given ser
vice requires a clearly defined sequence 
of activities starting with the defini 
tion of GO S parameters up to the moni -

toring of performance . / See also Section 
5 . ./ 

The relevant tasks are well known for tra
ditional services , they should ho~ever be 
reconsidered and performed repeatedly for 
each new service . 

The rapid increase of the number of ne 
cessary GOS parameters together with the 
increased amount of traffic engineering 
work forms the first challange of the fu 
ture . 

4 . 2 THE PRESSURE OF TIME 

" ... the rapid proliferation of new net 
work services ~nd limited resources de
voted to performance evaluations will 
seriously constrain the number of perror
mance issues examined and may not permit 
a thorough treatment of performance ob 
jectives and standa rds . More reliance 
may be' required on performance models than 
f i eld assesment , due to the wide range of 
services to be evaluated. On the other 
hand , shorter intervals from service 
concept - to - introduction may permit little 
time for adequate performance modeling 
and pre - service testing . This situation 
would place more emphasis on field as 
sesment and the establishment of end-to
-end service standards based upon ach~ve 

a b le performance . " [ KATZ 83]. 

The time factur is the second challenge 
traffic engineering of our days is faced 
to . 

4 . 3 RESPONSIBILITY FOR GOS 

At present the number of companies offe~ 
ing conventional and new telecommunica
tion services seems to increase. If so, 
quality of service - including GOS as 
pects - may have 'an increased importance 
since the choice by the customers between 
the companies involved will probably be 
based on service quality and costs . For 
big enterprises quality will be decisive 
while residential customers may estimate 
cost and features as more important . 
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However the i~creasing importance of qua
lity aspects involves dangers . It is su
rely cheaper and more simple not to care 
too much for service quality . Customers 
and operating companies will surely dis
cover yes - no type functional deficiences 
of a given equipment , network or service 
very soon, in most cases at the start. 
Quality problems of the better- worse type 
on the other hand are normally not evi 
dent at the beginning . The correction of 
quality ~pairments is not always possible 
later. What can be done if quali ty asp e cts 
were neglected? Is public opinion alone 
strong enough? The quality of the end
- to-end service has "international " and 
" national " components . The responsibili 
ty is also shared in a similar way . 

Since not only technology but in many 
countries also the structure of tele 
communications /suppliers , operating 
companies, etc . / is rapidly changing the 
quality of service r esponsi b ility can be 
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regarded being the thi~d challenge for ' 
traffic engineers and traffic managers . 

5 . THE ISDN GOS PROBLEM 

The. ~ay of how to approach the GOS 
questions of the multi-service ISDN by 
CCITT seems to be rather uncertain . This 
origins not only from the difficulties 
outlined in Section 4 but also from the 
decentralized distribution of GOS prob~ 
lems in CCITT. 

5.1 INTERPRETATION OF GOS 

Grade of service is defined by CCITT as 
follows: 

"A number of traffic engineering para
meters used to provide a measure of ade
quacy of plant · under specified conditialS 
these grade of service parameters may be 
expressed as probability of loss, proba
bility of delay, etc . 

The numerical values assigned to grade 
of sefvice paramet~rs are called grade 
of service standards . The achieved val~ 
ues of grade of service parameters under 
actual conditions are called grade of 
service performances . " 
Rec . E.600 [CCIT 85] . 

From the CCITT point of view the plant 
is e . g . the world-wide PSTN /Public 
Switched Telephone Network/ or in some 
decades it will be composed of cooperat
ing ISDNs. Assuming a point-to-point 
connection Fig . 4 . 1 presents a simplified 
scheme of the plant representing the to
tality of traffic handling resources to 
be considered. 

The plant is regarded to be adequate if 
it fulfills the guality reguireme nts of 
the users and if i t is profitable f o r 
the operating company . Adequacy is al
ways the result of certain compromises. 

GOS can often be described by a single 
parameter bu t in many cases several par
ameters are necessary /vector in the GOS 
space/. A given parameter may be a 
simple one, e . g. loss probability of a 
trunk group, o r a composite one, e . g . a 
delay resulting from several delays 
caused by different groups of resources. 

A user COOPERATING NETWORKS B user 

terminal signalling terminal 
equipment part equipment 

/ ~ 
links -- nodes 

Fi g.4 . 1 . The plant to be considered 
by CCITT 

GOS performance is determined by two 
factors . One is the traffic land avai
lability/ situation which may be normal 
i . e . foreseen o r extraordinary causing 

an overload state . The second is t he re
sources in broad sense including t raffic 
handling devices) their organization le . 
g . routing strategies/, network managemen t 
and overload control . 

In the case of operational GOS the users' 
point ' of view dominates . This type of GOS 
is mainly system independent and the enD
to-end aspect is emphasized. The design 
GOS refers mainly to the components of the 
network /Fig . 4 . 1/, ·it is system dependent, 
economic factors have an important role in 
the GOS allocation procedure . Operating 
companies give priority to operational GOS, 
ma~ufacturing companies are rather in~ 
terested in design GQS. There is no ~ell 
defined border between these two concepts. 

GOS can . be approached also from an overall 
traffic modelling side . The objective of 
relevant activities is to model the net
works as a single entity by defining traf
fic flow, service and network resources 
related GOS paramete~s and their relation
ships . 

Table 4 . 1 The GOS "process" 

GOS related tasks Relevance 
for CCITT 

1. Definition of parameter /.s/ high 

2. Setting of objective/si high 

3 . Design and allocation medium;high 

4. Checking of performance high 

5 . Feedback and actions moderate 

Table 4.1 . shows the tasks which should be 
normally done in connection with GOS prob
lems and gives an estimation of their re
levance for CCITT. Defini t ion is self ex
p lanatory. The setting of objectives as
sumes the definition of reference traffi~. 
Desi gn includes c alculation procedures. 
Allocation with proper cost balancing is 
necessary if composite type parameters are 
considered. Traffic and GOS parameter mea
s urement methods should be available to 
check performance . 

5.2 THE PRESENT SITUATION 

Up to now traffic engineering problems of 
different services have been studied by 
CCITT separately and in different S~udy 
Groups . 

The CCITT traffic engineering Rec . s of the 
E . Series represent the operational GOS as
pect . Besides GOS values for links and 
nodes /E . 540 and E . 543/ the end-to-end GOS 
also appears /E . 541/ but without a defi
nite numerical value . This deficiency is 
due to the difficulties of end-to-end GOS 
estimation . The design GOS aspect can be 
found e.g . in Rec . Q.504 on performance and 
availability design objectives of digital 
transi t exchanges for telephony [CCIT 85C]. 
The main reason for producing this Rec. 
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was to have nodes o f uniform quality char
acteristics in the network . GOS here is 
system dependent insofar current technol~ 
is assumed but no connection to any imple
mentation appears . 

Examples a b ove refer to the telephone ser
vice , Study Groups 11 and XI are respon
sible for the E . and Q. Se ries , respec 
tively . Unfortunately there is no clear 
framew ork of telephone GOS Rec.s which 
could be used as guideline in o~ganizing 
future studies . Several Rec . s were pre 
pared by Study Group VII including GOS 
parameters of circuit switched and packet 
switched connections /X . 131 , X . 135 , X . 13~ 
X. 140 CCIT 85df . Directly ISDN oriented 
GOS Questions are now examined by Study 
Groups 11 and XVIII . 

5 . 3 POSSIBLE SOLUTIONS FOR THE FUTURE 

Publications summarizing the traffic engi 
neering aspects of ISDN and the relate d 
multiservice situation normally give ex
amples of new services together with re 
levant GOS parameters . 

The main objective of CCITT is to find a 
Eeneral approach to ISDN GOS problems 
which should b e applied from the beginning 
of the GOS "process". 

In the case of a single ISDN it seems to 
be clear that 

different services will require 
different GOS parameters or 
the same parameters but different 
objectives, and 

- all services will be handled by the 
same network . 

CCITT could restrict itself to the end- to 
end approach and define GOS parameters for 
each service independently taking mainly 
the reqUirements of users /i . e . human fac
tors/ into account . In this case only 
steps 1 . , 2 . and 4 . of Table 4 . 1 would b e 
relevant . However this solution could 
hardly be looked upon as a traffic engi 
neering activity in the original sense . 
Nevertheless this method could and will 
probably be applied mainly because of the 
pressure of time already mentioned. 

The conventional way of considering all 
steps of Table 4 . 1 for each service inde 
pendently including also design aspec~s 
seems not easy to be managed since the 
same network will be used for all services. 
This approach however will survive for a 
considerable time because separate net 
works for different services will exist. 

The third way could be the separation of 
GOS aspects of the services and of the 
common network . The network GOS parameters 
could be defined as service independent 
and t he service GOS parameters would be 
superposed service by service . 
Network GOS parameters and values would 
not be independent of the type of connec 
tion le . g . circuit switched and packet 
switched/ . Using the nomenclature of the 
OSI /Open System Interconnection/ archi 
tecture , GOS problems of the lower four 

layers /phy sic a l , data link , network and 
transportation/ and those of the upper 
three /session , presentation and applica
tion/ would be handled separately . 

There are many prob lems not mentioned here. 
The future evoluti00 of the ISDN concept 
and the implemented ISDNs will definitely 
influence the GOS approach of CCITT and 
variants will coexist for some time . As 
a start GOS prob lems of non- voice serVi 
ces carried by the PSTN will b e studied . 

6 . CONCLUSIONS 

From the practical point of view the 11 . 
ITC has b een organized in a very suitable 
point of time . The CCITT Study Period has 
just begun , the questions to be answered 
are available and there is still time 
enough to contribute to the answers . 

Nowadays CCITT is in the front line of the 
coordination of development in telecommu
nltations . The retros~ective standardiza
tion belongs to the past . Operating, man
ufacturing and scientific organizations 
contributing to CCITT take part in a big 
scale international project . 

ITC is a necessary background f6r the GO S 
related activities of CCITT . The GOS que~ 
tions cover a wide area from traffic mea
s ure ment practice to sophisticated fore
casting methods and from up - to - date net 
work planning to exchange serveability 
problems. Many ITC p a rticipants work in 
one or other field of urgent CCITT in
terest , their results could and should 
form input to relevant studies . 

To take part in CCITT work is not an easy 
ta~k but the world- wide exchange of ex
periences tak ing place during discussions 
may be utmost inte r esting . To have an 
extra work load may certainly be not encour
aging but offers a unique possibility to 
b e up - to - date for the individual involved. 
The results of CCITT are beneficial inte~ 
nationally and also for organizations 
active in telecommunications . Taking this 
into account it seems justified to s upport 
CCITT anu also those working for it . 
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ANNEX 

TRAFFIC ENGINEERING RELATED QUEST I ONS OF 
CCITT STUDY GROUP 11 FOR THE 1985-1988 
STUDY PERIOD 

Number 

22/11 

23/11 

25/11 

26 /11 

27/11 . 

28/11 

29/11 

30/11 

31./11 

32/11 

33/11 

37/11 

40/11 

·Ti tle 

ObservatiDns on t he quali ty of 
international ~ervice 

Network ·management 

Terms and definitions of tele
traffic engineering and inter
national telephone operation 

Traffic engineering of common 
channel signalling systems 

Network design alternatives for 
international traffic 

Methods for forecasting inter
national traffic 

Traffic models and measurements 
required to estimate traffic 
offered 

Traffic models and measurements 
required for non- stationary 
traffic 

Reference models for ISDN traf
fic engineering 

Grade of service a nd performa~e 
criteria for international tele
phone exchanges under failure 
conditions 

Traffic and operational require
ments for SPC telecommunicatiom 
exchanges 

Service accessibility for tele 
communication services 

Allocation of accessibility and 
retainability objectives 
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