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Recommendation ITU-T Q.3925

Traffic flow typesfor testing quality of service parameters
on model networks

Summary

Recommendation ITU-T Q.3925 describes the types of traffic flows which should be generated for
testing QoS parameters for voice, data, and video on the model network. The characteristics of
traffic flows are determined for different types of services, content, and networks (voice, voice over
Internet Protocol (VolP), Web surfing, file transfer, e-mail, peer-to-peer, video, and ubiquitous
sensor networks conditions).
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FOREWORD

The International Telecommunication Union (ITU) is the United Nations specialized agency in the field of
telecommunications, information and communication technologies (ICTs). The ITU Telecommunication
Standardization Sector (ITU-T) is a permanent organ of ITU. ITU-T is responsible for studying technical,
operating and tariff questions and issuing Recommendations on them with a view to standardizing
telecommunications on aworldwide basis.

The World Telecommunication Standardization Assembly (WTSA), which meets every four years,
establishes the topics for study by the ITU-T study groups which, in turn, produce Recommendations on
these topics.

The approval of ITU-T Recommendationsis covered by the procedure laid down in WTSA Resolution 1.

In some areas of information technology which fall within ITU-T's purview, the necessary standards are
prepared on a collaborative basis with 1SO and IEC.

NOTE

In this Recommendation, the expression "Administration" is used for conciseness to indicate both a
telecommunication administration and a recognized operating agency.

Compliance with this Recommendation is voluntary. However, the Recommendation may contain certain
mandatory provisions (to ensure, e.g., interoperability or applicability) and compliance with the
Recommendation is achieved when all of these mandatory provisions are met. The words "shall" or some
other obligatory language such as "must" and the negative equivalents are used to express requirements. The
use of such words does not suggest that compliance with the Recommendation is required of any party.

INTELLECTUAL PROPERTY RIGHTS

ITU draws attention to the possibility that the practice or implementation of this Recommendation may
involve the use of a claimed Intellectual Property Right. ITU takes no position concerning the evidence,
validity or applicability of claimed Intellectual Property Rights, whether asserted by ITU members or others
outside of the Recommendation development process.

As of the date of approval of this Recommendation, ITU had not received notice of intellectua property,
protected by patents, which may be required to implement this Recommendation. However, implementers
are cautioned that this may not represent the latest information and are therefore strongly urged to consult the
TSB patent database at http://www.itu.int/ITU-T/ipr/.

©I1TU 2012

All rights reserved. No part of this publication may be reproduced, by any means whatsoever, without the
prior written permission of 1TU.
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Recommendation I TU-T Q.3925

Traffic flow typesfor testing quality of service parameters
on model networks

1 Scope

The Q.39xx-series of Recommendations relates to testing methods and specifications for model
networks. The model network concept was created in 2006 due to the complexity of next generation
network (NGN) equipment over digital networks, the unlimited services set in principle, the level of
guaranteed quality of service (QoS) for separated QoS classes, and so on. The global
interoperability concept was aso created as a next step in testing methodology. Global
interoperability includes the interoperability of technical means, of services, and of QoS classes and
parameters.

The modern type of traffic is required to realize the testing of global interoperability on the model
network. In general, voice traffic flow has been digital network traffic flow. Over a long period of
time, voice traffic flow characteristics were obtained in the real networks and these characteristics
are standardized in [ITU-T Q.543], in accordance with statistical data.

The NGN traffic contains voice traffic, data traffic, and video traffic. As a rule, data and video
traffic have different characteristics than voice traffic in the circuit switched network. Data and
video traffic in the NGN are self-similar. Consequently, the new methods for traffic generation and
modelling should be used in the testing procedure for global interoperability.

This Recommendation describes the voice, data, and video traffic flow characteristics which should
be generated for testing global interoperability parameters on the model network. Traffic
characteristics of the ubiquitous sensor network (USN) are also described in this Recommendation.

2 References

The following ITU-T Recommendations and other references contain provisions which, through
reference in this text, constitute provisions of this Recommendation. At the time of publication, the
editions indicated were valid. All Recommendations and other references are subject to revision;
users of this Recommendation are therefore encouraged to investigate the possibility of applying the
most recent edition of the Recommendations and other references listed below. A list of the
currently valid ITU-T Recommendations is regularly published. The reference to a document within
this Recommendation does not give it, as a stand-alone document, the status of a Recommendation.

[ITU-T P.59 Recommendation ITU-T P.59 (1993), Artificial conversational speech.

[ITU-T Q.543] Recommendation ITU-T Q.543 (1993), Digital exchange performance
design objectives.

[ITU-T Q.3900] Recommendation ITU-T Q.3900 (2006), Methods of testing and model

network architecture for NGN technical means testing as applied to public
telecommuni cation networks.

[ITU-T Y.1541] Recommendation ITU-T Y.1541 (2011), Network performance objectives
for IP-based services.

[ITU-T Y.1901] Recommendation ITU-T Y.1901 (2009), Requirements for the support of
IPTV services.

3 Definitions

None.
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4 Abbreviations and acronyms
This Recommendation uses the following abbreviations and acronyms:
BHCA Busy Hour Call Attempts

IPTV Internet Protocol Television

ISDN Integrated Services Digital Network

NGN Next Generation Network

VolP Voice over Internet Protocol

USN Ubiquitous Sensor Network

5 Conventions

None.

6 Traffic flow typesin the public telecommunication networks

6.1 Poisson traffic

The voice traffic arrival process for circuit switched public telecommunication networks is the
Poisson process based on long-term observation.

The fundamental properties of the Poisson process are stationary, independent at all time instants
(epochs), and simple. The following two most important Poisson process properties could be
considered [b-Iversen]:

- the number of events within atime interval of fixed length is Poisson distributed,
- the time distance between consecutive events is exponentially distributed.

The Poisson flow isfully determined by its own parameter.

The Poisson arrival process is adequate for submission of other arrival processes, for example the
dial-up Internet access arrival process [b-lversen].

6.2 Self-similar traffic

Both the data and video traffic creating the new types of arrival traffic flows in NGNs are
self-similar traffic flows.

The arrival traffic process is considered as self-similar if the distribution function for the origina
and the aggregated processes are equal. The aggregated arrival process is created by the averaging
of the original process in m size series blocks (the block is part of the original process)
[b-Willinger].

The most important feature of the self-similar arrival process is the Hurst parameter [b-Sheluhin].
Knowledge of the Hurst parameter value gives the possibility to generate the self-similar flow with
specified characteristics.

The Hurst parameter, H, could be determined as follows:
D(X M)=m?H-Yp(x)

Where D(X ™) isthe aggregated flow variance and D(X) is the original flow variance.
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The next equation is frequently used:

| n(D(X—(m))

D(X) J: (2H —2)In(m)

The expression (2H-2) is a next geometrical sense. This is the line slope coefficient. This line is
approximated by the following function:

D(X™) _
In(Wj = f(In(m))

7 Voicetraffic flow characteristics

7.1 Voicetraffic flow characteristicsin accordance with Recommendation I TU-T Q.543

The originating voice traffic flow characteristics are shown in Table 1, based on Table 1la of
[ITU-T Q.543]. The originating traffic flow for ISDN subscribers is not considered since there are
significantly fewer ISDN subscribers than PSTN subscribers. The intensity of traffic flow in
Erlangs and busy hour call attempts (BHCA) are shown in Table 1 for normal level load type A. For
testing the QoS parameters on the model network for overload conditions, the values from Table 1
should be increased up to 25% in Erlangs and 35% in busy hour call attempts (level load type B), in
accordance with clause 2.1.2.2 of [ITU-T Q.543].

Table 1 —Originating voice traffic flow characteristics

Averagetraffic Average number of
Traffic flow class Flow type intensitg Erang) busy hour call attempts
: J (BHCA)
1 Poisson 0.03 5
2 Poisson 0.06 -4
3 Poisson 0.10 "
4 Poisson 0.17 Py

The superposition of traffic flow classes should be used during testing on the model network. The
superposition of N independent Poisson processes will be the Poisson process in accordance with
the Poisson superposition theorem [b-lversen]. The shares of traffic flow classes in the
superposition flow are determined by the concrete characteristics of the network or network part
which should be tested. If the incoming traffic flow should be generated, its characteristics are to be
taken as for originating traffic.

7.2 Voicetraffic flow featuresin NGNs

The voice traffic flow features in NGNs are determined by the voice traffic transfer over IP
Protocols (VolP). The VolP user share is constantly increased, but the voice traffic characteristics
from Table laof [ITU-T Q.543] are very stable and could be used for Vol P average traffic intensity
and the average number of busy hour call attempts (BHCA).

The statistical observation of VolP traffic flows on the real networks proved that the arriving VolP
traffic flow could be described by the Poisson process. Furthermore, the Poisson traffic flow model
could be used for Vol P traffic, even for all-1P networks [b-Birke].

Rec. I TU-T Q.3925 (03/2012) 3



The silence suppression methods could be used during VolP traffic processing. Methods used in
[ITU-T P.59] can be considered for the VolIP traffic generation for the model network. The
talk-spurt duration and pause duration submit the exponential distribution in accordance with
[ITU-T P.59]. In conversation, the pause share duration is 61.47% and the mutual silence share
duration is 22.48%.

8 Data traffic flow characteristics

8.1 "“www" traffic flow characteristics
The "www" traffic is self-similar with the Hurst parameter H = 0.7-0.9 [b-Crovella] and [b-HO].

8.2 Filetransfer traffic flow characteristics
File transfer traffic is self-similar with the Hurst parameter H = 0.85-0.95 [b-Norros] and [b-Jenal.

8.3 E-mail traffic flow characteristics
E-mail traffic is self-similar with the Hurst parameter H = 0.75 [b-HQ].

8.4 Peer -to-peer traffic flow characteristic

Peer-to-peer traffic is self-similar. The Skype traffic as P2P traffic example is self-similar with
H = 0.6 for inter-arrival time and H = 0.7 for packet lengths [b-Markovich].

9 Video traffic flow characteristic

The IPTV traffic flow statistical observation proved that the traffic flows are self-ssmilar both for
multicast and unicast traffic [b-Janevski], [b-Tarasov] and [b-Mellial. The Hurst parameter values
are H=0.55-0.6 for multicast traffic and H =0.75-0.8 for unicast traffic. The traffic flow
characteristics for video traffic generation on the model network are shown in Table 2.

Table2 —I1PTV traffic flow characteristics

Traffic types Flow types H values
Multicast Self-similar 0.55-0.6
Unicast Self-similar 0.75-0.8

The self-similar unicast traffic flow characteristics could be recommended for the aggregated |PTV
traffic flow [b-Janevski]. The ON/OFF method [b-Willinger] could be recommended for IPTV
traffic generation on the model network

10 Characteristics of thetraffic flow on ubiquitous sensor networks

In the near future, the ubiquitous sensor network (USN) will be a large traffic generator for public
networks. Research into the USN traffic flow proved that traffic flow at the USN networks could be
self-similar. The traffic flows are self-similar with H=0.67-0.69 for the USN, with stationary
telemetry sensor nodes as well as mixed stationary and mobility sensor nodes [b-Koucheryavy].
Classification of the traffic classes for USN is proposed in Table 3.
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Table 3 —Characteristics of USN traffic flow

USN traffic classes Flow type H values
Voice For further study For further study
Signalling Self-similar 0.83
Telemetry Self-similar 0.67
Stationary sensors
Telemetry Self-similar 0.69
Mixed sensors
Pictures (photo) For further study For further study
Reconfiguration Self-similar 0.83
Local positioning For further study For further study

11 Security considerations
None.
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