
ITC 11, Minoru Akiyama (Editor) 
Elsevier Science Publishers B. V. (North-Holland) 
© lAC, 1985 

CHARACTERISTICS OF NON-VOICE APPLICATIONS OVER THE INTERNATIONAL 
PUBLIC SWITCHED TELEPHONE NETWORK 

Keizo OHNO, Tatsu HIROSE and Masao KOJIMA 

Kokusai Denshin Denwa Co., Ltd. ( KDD) 
Tokyo, Japan 

ABSTRACT 

This paper describes the investigation results of non-voice 
applications over the international public switched telephone 
network. The results have indicated that the current 
international public switched telephone network is widely used 
for carrying the non-voice traffic. The ratio of non-voice traffic 
to the total international subscriber dialling (lSD) traffic to 
certain countries exceeds 80% in the number of calls. In 
addition non-voice traffic has a significant difference in its 
characteristics, such as 24-hour traffic profile and duration of 
call-holding time, compared with the ordinary voice traffic. 

1. INTRODUCTION 

The present telephone network is capable of providing a 
bearer service for non-voice applications including data and 
facsimile. The occupancy rate of non-voice application traffic in 
the total traffic over the telephone network has been increasing 
recently and further increase is anticipated. 

The non-voice call is generally considered to be placed 
between terminals on non-attendant mode of operation at least 
at the called end, and characteristics of the non-voice call differ' 
from those of voice call which is usually placed considering 
convenience of a called party. Increase of the non-voice calls 
may therefore entail special considerations for telephone 
network designing practice. KDD has been checking the 
characteristics of non-voice traffic. 

2. MEASUREMENT PROGRAM 

The ' investigation was carried out on outgoing telephone 
traffic from Japan at the KDD's international gateway located 
in Shinjuku, Tokyo. A total of 14 countries in various time zones 
were selected for measurement considering the possible 
influence of time difference to the characteristics(1 ),{2). About 15 
percent of the total calls destined for the countries were picked 
up on each circuit group observed. The samples were collected 
by automatic observation equipment developed by KDD. The 
equipment is capable of distinguishing the non-voice calls, such 
as data and facsimile .from ordinary voice calls with the accuracy 
of more than 93.9 percent in average. Observation is carried out 
fully automatically and observation result is stored into the 
magnetic tape. 

Since the equipment does not monitor a call in full duration, 
the detailed record of calls completed on the same day was 
utilized to obtain statistics on call duration. The samples which 
did not have the corresponding completed calls in the record . 
were deleted from the data for analysis. 

Traffic data on outgoing international telex calls to the same 
countries were also utilized to confirm the similarity between 
non-voice telephone traffic and telex traffic in 24-hour profile. 

3. MEASUREMENT RESULTS AND ANALYSIS 

3.1 Mean call duration 

Table 1 shows mean call duration of non-voice and voice 
calls, which is sorted by area zone. There is a significant 
difference in call durations between non-voice and voice traffic, 
while relatively small deviation by destination is recognized in 
each traffic. The mean call duration of non-voice traffic is 
within three minutes in most cases, which is about one half or 
even one third of the voice traffic. Difference in basic unit for 
charging may have caused the difference in call duration 
between ISD and operator assisted calls both in non-voice and 
voice traffic. 

Note: Basic charging unit is 6 seconds for lSD, while 1 minute 
for operator assited call exceeding 3 minutes. 

Table 1 A verage Call Duration 

Average Call Duration (sec) 

Country ISD Operator assisted 

non-
voice non-

voice voice voice 

A {inAsia l 134 386 158 478 

B {in EuroEe l 148 456 229 592 

C ~ in N America l 172 555 286 732 

D (in Oceania ) 156 440 160 629 

E (in Asia ) 134 297 223 453 

F (ditto) 147 296 255 409 

G (ditto) 112 266 205 429 

H (in M East ) 171 670 120 752 

I (in Europe) 165 467 196 507 

J (ditto) 181 483 176 515 

K (ditto) 150 412 243 561 

L (ditto) 152 615 246 557 

N (in S.America) 199 648 189 567 

M (in N America) 156 545 306 678 

Average of total 
156 monitored calls 403 237 540 

Deviation by 22 130 52 107 country 
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3.2 Ratio of non-voice traffic 

Tables 2 and 3 respectively show the ratio of non-voice 
traffic to the total traffic in the number of calls completed and in 
the volume of traffic carried, each classified by destination and 
category of calls (lSD, operator assisted), which may be 
characterized by the following: 

(1) The current international public switched telephone network 
is greatly utilized for carrying the non-voice traffic, while the 
ratio of non-voice traffic to the total traffic varies widely 
according to the countries. 

(2) Non-voice traffic is carried mainly by ISD calls, and operator 
assisted calls are rarely utilized for non-voice traffic. 

(3) The ratio of non-voice traffic destined for the countries, 
where data and/or facsimile terminals seem to be widely used, is 
relatively high. More than 80 percent of ISD calls destined for 
some European countries are of non-voice traffic, which is equal 
to 50 to 60 percent in terms of traffic volume mainly due to the 
difference in call duration between non-voice and voice traffic 
and in the proportion of ISD calls to operator assisted calls 
(about 70:30 in Japan). 

Note: Most of the non-voice calls are facsimile. 

Table 2 Rat.;~ ~n';on-Voice Call 

Ratio of Non-Voice Call (%) 

Country Operator 
ISD 

assisted 
Total 

I (in Europe) 83.3 17.6 73.0 

L (ditto) 83.1 25.3 78.6 

K (ditto) 73.7 18.5 64.1 
-

H (in M East) 76.4 9.4 62.6 

C ( in N .America) 75.3 14.5 57.1 

M (ditto) 75.0 6.8 57.1 

B (in Euro12e) 65.1 8.5 56.0 

A ~ in Asea) 59.1 13.9 49.8 

J (in Europe) 62.5 10.0 47.7 

D ( in Oceania ) 56.5 7.4 47.1 

N (in S.America) 72.7 4.7 45.3 

E (in Asea) 43.3 8.3 36.1 

G (ditto) 37.1 4.6 23.8 

F (ditto) 17.9 1.4 10.5 

Average of total 
61.6 8.9 45.9 monitored calls 

Deviation by 
18.2 6.3 18.1 country 

Table 3 Ratio of Non-Voice Traffic Volume 

Ratio of Non-Voice TrafficVolume (%) 

Country Operator 
ISD assisted 

Total 

I (in Europe) 63.7 7.6 47.4 

L (ditto) 55.0 13.0 39.4 

K (ditto) 50.0 8.9 37.0 

H (in M East) 45.2 1.6 30.8 

B ~ in Euro12e) 37.7 3.5 27.9 

C ~ in N .America) 48.6 6.2 26.6 

M (ditto) 46.2 3.2 26.4 

J (in Europe) 38.4 3.7 24.7 

A (in Asea) 33.4 4.5 23.2 

D ( in Oceania ) 31.5 2.0 22.0 

N ( in S.America) 44.9 1.6 21.2 . 
E (inAsea) 25.6 4.3 ' 18.3 

G (ditto) 19.9 2.3 9.7 

F (ditto) 9.7 0.9 4.8 

A verage of total 38.3 
monitored calls 

4.1 22.3 

Deviation by 13.9 3.3 10.7 
country 

3.3 24-hour traffic profile 

1) Three countries in different time zones are picked up as 
examples to show 24-hour traffic profile: 

Country A is an Asian country and the time difference is -1 hour 
( one hour behind Japan standard tirpe ) 

Country B is an European country with the time difference of - 8 
hours (summer time). 

Country C is located in North America and has a wide range of 
time difference within the country: -13 hours on the east coast 
and -16 hours on the west coast (summer time). 

2) 24-hour traffic profiles on the above countries are shown in 
Figures 1 - 4. 

(1) Figure 1 indicates the relations between the number of non
voice calls and that of total calls. Solid line shows the number of 
total calls, which is expressed by hour-by-hour concentration 
ratio, and dotted line shows the proportion of non-voice calls 
within the total calls. 
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(2) Figure 2 indicates the relations between the volume of non
voice traffic and ' that of total traffic. Solid line shows the 
volume of non-voice traffic, which is expressed by hour-by-hour 
concentration ratio, and dotted line shows the proportion of non
voice traffic within the total traffic. 

(3) Figure 3 indicates the relations between the number of non
voice calls and that of voice calls. Solid line shows the number 
of non-voice calls and dotted line shows the number of voice 
calls, each of which is expressed by hour-by-hour concentration 
ratio. 

(4) Figure 4 indicates the relations between the number of non
voice ISD calls and that of telex calls. Solid line shows the 
number of non-voice ISD calls and dotted line shows the number 
of telex traffic, each of which is expressed by hour-by-hour 
concentration ratio. 

3) Following characteristics are pointed out from the figures: 

(1) The difference in profile of non-voice traffic and voice traffic 
become apparent when there is much time difference between 
originating and terminating countries. In case of countries A 

. and B, peak hours of both traffic are almost the same, but in case 
of country C, there appears two peaks, one (earlier one) for voice 
and the other (latter one) for non-voice. 
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Figure 1 24-hour profile of the number of non-voice calls and 
total calls (expressed by concentration ratio) 

(2) There is a slight difference in profile of the number of calls 
and that of the volume of traffic. This will be mainly because of 
the difference in call duration between non-voice traffic and 
voice traffic. 

(3) Non-voice traffic tends to cover non-busy hours for voice 
traffic to countries with much time difference where business 
hours are not overlapped. This contributes to flattening the 
traffic profile and facilitates to increase the efficiency of circuit 
group during the non-busy hours for such countries. Country C I 
gives a good example for this. 

(4) It should also be noted that non-voice traffic may sharpen the 
peak of the profile in case of short overlapping of business hours 
existing between two countries. This may affect the 
dimensioning of network and require additional circuits only to 
cover quite a short period of time, without effective alternative 
routing arrangements. Country B is a good example for this. 
The concentration ratio exceeds 20% in traffic volume as well as 
in the number of calls. 
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Figure 2 24-hour profile of the volume of non-voice traffic and 
total traffic ( expressed by concentration ratio) 
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(5) It is interesting to note that non-voice traffic has a similar 
profile to that of telex traffic (3). The peak hours of non-voice 
traffic come between 17:00 and 18:00 JST not only to country B 
but also country C, no matter what time it is in the terminating 
country. This period is the time to close offices in Japan, but it is 
in the middle of business hour in country B and late in the 
evening or at midnight in country C. This fact also suggests 
that non-attendant mode of operation is highly utilized for non
voice traffic at least at the receiving end. 

4. CONCLUSION 

The investigation results have indicated that non-voice 
traffic has a significant difference in its characteristics 
compared with the ordinary voice traffic, and 24 hour profile of 
total telephone traffic is considerably influenced by the volume 
of non-voice application traffic. Therefore, much more attention 
should be paid to the non-voice applications and it would be 
desirable to study further on its influence upon dimensioning of 
network and method for forecasting two types of traffic in the 
international public switched telephone network. 
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Figure 3 24-hour profile of the number of non-voice calls and 
voice calls (expressed by concentration ratio) 
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Figure 4 24-hour profile of the number of non-voice ISD calls 
and telex calls (expressed by concentration ratio) 
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