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Traditionally ... (1)

CCITT Approach TENOVIS

CCITT (and now ITU-T) recommended the allocation of transmission
requirements to the

- originating National network
- International chain

- terminating National network
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Traditionally ... (2) Subsequent National

TENOVIS
Approaches

National Administrations enforced the allocation of transmission
requirements
to the

- originating terminal
or Private / Corporate network

- National PSTN

- terminating terminal
or Private / Corporate network
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Traditionally ... (3) V TENOVIS

Example of Delay Allocation

Based on the "25 ms rule (M)" of G.131(Blue Book) many
Administrations were running their intra-national telephone
connections without insertion of echo cancellers (EC)

Typically delay allocation was done according to the following
scheme:

- < 5 ms for originating private network

- <15 ms for National PSTN

- < 5 ms for terminating private network
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Traditionally ... (4)

Intellectual Basis TENOVIS

Allocation was based on experience. Values for each single
parameter such as

- delay
- loss

- noise

No consideration of correlation and
trade-off between these single parameters
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Recently ... (1) TENOVIS

New Approach of the ITU-T

E-Model as given in G.107, with guidance on its application in G.108
and the subsequent definition of categories of
end-to-end speech transmission quality in G.109

Calculated E-Model Rating R provides single value estimation of user
perceived end-to-end speech transmission quality on the listening
side
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Recently ... (2)

New Approach of the ITU-T

Two examples are given in the following
- with each a lower quality terminal on the left side and
- with each a higher quality terminal on the right side and

- with different concatenated networks in between
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Recently ... (3)

Example #1 TENOVIS
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Recently ... (4)

Example #2

TENOVIS

STMR[dB] +—[15 | T ——— {15 sTMR[dB]
Ds,r [dB] orkshop L axar Ds,r [dB]
| | Example #2 | I
LSTR [dB] LSTR [dB]

He[dBmop] | i -70 i i
LR[dB] =2 |— 0 b=l 0 ] 0 [ 0] =8 —  LR[dB]
R ![] I S S S =iy
I I 0dBr-point I I
TCLw [dB] —{34]— | | =58 |— TCLw [dB]
] i I
i i | i | i i
Y I N I R B i P
I I I I I I
LR [dB] ,—E i 0 —{ 0 b,.!—m | 0] i [ 2 J,.] LR [dB]
t [ms] ] 25 B0 ] == 0 ] [50] = 0 | t[ms]
e o +—{o s fo ot +—Jo|— o]+ e
qdu 4—05] ,ﬂ!f 0.0 ook {oo] -k [0.0] A—f0.5 qdu
! I ! I | He[dBmOp]
Ps,r [dB(A)] I—@ﬂI | I | I Ps,r [dB(A)]
I TER) | P : PIAZ) | I PANB2) : PANBA} | TE@)
i Terminating section ,Transmrt section | Terminating section i
Impairment left Side Impairment right side
R Itot Is Id le R Itot Is Id le
89.6 4.8 1.4 3.8 0.0 61.4 | 329 14 | 319 0.0

© Tenovis GmbH & Co. KG reserves all rights in the event of industrial rights. We reserve all rights of disposal such as copying and passing on third parties.

ITU-T Study Group 12 Workshop Dakar
PN-SYS/DPP - Joachim Pomy
19.10.2001  Slide 9



Recently ... (5)

Allocation questioned TENOVIS

?

Question: g

- How to allocate end-to-end speech transmission quality to concatenated
networks and terminals involved ?

- (who is guilty ?)

- Speech quality in terms of R can not be allocated to segments or to pieces of
equipment in a connection

Answer:
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Recently ... (6)

Liberalization of TelCo Markets TENQVIS

Based on various regional initiatives,
liberalization bills issued in many places have introduced significant
changes

Customers have choice between
- various types of terminals
- different long distance carriers

- different local network operators

Enforcement of national transmission plans has been disabled, e.g.
inside EU

Terminal approval has been abandoned

ITU-T Study Group 12 Workshop Dakar
PN-SYS/DPP - Joachim Pomy

© Tenovis GmbH & Co. KG reserves all rights in the event of industrial rights. We reserve all rights of disposal such as copying and passing on third parties. 19.10.2001  Slide 11



Recently ... (7)

Scenario of Choices TENOVIS

L (_' -\I.:l-} «
[

i

i,
&

o
@ GG, T [
= o o N

__'_' -"N\
(L ‘.i-]-}.-*

Private/Corporate Public Local Carrier Public Local Private/Corporate
MNetworlk Network MNetworls Network Metworlk

ITU-T Study Group 12 Workshop Dakar
PN-SYS/DPP - Joachim Pomy
© Tenovis GmbH & Co. KG reserves all rights in the event of industrial rights. We reserve all rights of disposal such as copying and passing on third parties. 19.10.2001  Slide 12



Currently ... w7
Challenges : TENOVIS

Challenging situation caused by a combinatory effect of the
following:

- Liberalization
- End-to-end modelling of speech quality
- Telephony service providers have to rely on doubtful market mechanisms

- Customers experience a worsening of speech quality in increasing number of
cases

ITU-T Study Group 12 Workshop Dakar
PN-SYS/DPP - Joachim Pomy

© Tenovis GmbH & Co. KG reserves all rights in the event of industrial rights. We reserve all rights of disposal such as copying and passing on third parties. 19.10.2001  Slide 13



Still to do ... (1) TENOVIS

Complex Control or Simplification

In order to ensure reasonable
end-to-end speech transmission quality
various approaches are possible:

- Complex signalling infrastructure with all 19 input parameters of the E-Model
and execution of real-time E-Model calculations all over the place

- or

- Introduction of simplifications
or assumptions (not to say requirements)
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Still to do ... (2)

Simplified Control Mechanisms RE=NEALS

SS #7:
- delay counter
- satellite indicator

- echo control device indicator

ETSI ES 201 801 (2000-10):

- Transfer of performance parameters of connections on a per call basis; End-to-
end speech transmission performance

Several initiatives are underway in various standardization bodies
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still to do ... (3)

Simplified Control Mechanisms RIENENIS

ETSI Project TIPHON defines QoS classes as their term for speech
quality description. This includes definition of signalling support and
de-composition of the complex E-Model Rating R into:

- a set of parameters which are orthogonal to each other and for which some
allocation principles may be valid

- remainder of parameters is assumed to have default (= good) values
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Still to do ... (4)

Simplified Control Mechanisms RE=NEALS

LSQ /R

0 100 200 300 400 200 600
Delay / ms
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still to do ... (5)

Simplified Control Mechanisms RENENAS

Transformation of E-Model R = OVR into Delay and LSQ = (R - le)
requirements.

Assumptions in order to facilitate this:
- perfect echo cancellation in place: TELR=65 dB and WEPL=110 dB

- for all terminal related parameters,
E-Model default values are assumed

This challenge for IP terminals has been recognized by ANSI/EIA/TIA-
810A which requires TCLw= 55 dB.
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Any questions TENOVIS
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Abbreviations

%GoB
%PoW
ANSI
CN

EC
EIA
ETSI

TCLw
TELR
TIA
TIPHON
WEPL

Percentage Good or Better

Percentage Poor or Worse

American National Standards Institute
Corporate Network

Echo Canceller

Electronic Industries Alliance

European Telecommunications Standardization
European Union

Equipment Impairment Factor

Internet Protocol

Listener Speech Quality

Mean Opinion Score

Overall Loudness Rating

Overall Speech Quality Rating

Public Switched Telephone Network
Quality of Service

E-Model Rating

Terminal Coupling Loss (weighted)

Talker Echo Loudness Rating
Telecommunications Industry Association
Telecommunications & Internet Protocol Harmonization Over Networks
Weighted Echo Path Loss
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We give you the edge S TENOVIS

Solutions

Our Products - Variety rather than simplicity

A critical success factor for every business is rapid access to information. This depends totally
on the quality, responsiveness and performance of the telecommunication technology that
underpins every communication strategy, now and even more so in the future.

The reliability of Tenovis systems, together with the experience and commitment of Tenovis
people provide the basis for our solutions. The range includes integrated telecommunication
systems, user-oriented solutions, innovative internet applications and our wide range of value
added services.

It is the complete range of solutions and the quality of service that makes Tenovis a company
to depend on.

Tenovis

Kleyerstrasse 94

D-60326 Frankfurt/Main, Germany
Phone +49 800 2661-000

Fax +49 800 2661-219

E-mail info@tenovis.com

www.Tenovis.com
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