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Executive Summary

Unified Communication as a Service, UCaa$ for short, has taken the world

by storm of late. The Covid crisis necessitated remote working and remote H

working fueled UCaaS adoption. Assuring the quality of end-user The BOttom I'Ine

experience (EUE) for VoIP and other UCaaS applications is an essential Opale’s MultiDSLA Voice Quality Test System provides:
requirement. Understanding how VolP apps behave under varying network

conditions is a prerequisite for providing good EUE. Opale Systems' |  Easy-to-use, hardware-based call generation and quality
MultiDSLA Voice Quality Test System provides voice generation and analysis

measurement capabilities.

o ) ) ) Flexible configuration of voice call characteristics
Opale Systems commissioned Tolly to evaluate the voice quality testing

capabilities of its MultiDSLA solution.

P ble call testi i
Tolly tests confirmed the need for benchmarking UCaaS/VolP applications rogrammabie cattiesting scenarios

showing that different VoIP solutions respond differently to network
impairments such as packet loss and deliver different levels of EUE. See

) Integration with POLQA3 testing suite
Figure 1.

Tolly found the Opale Systems MultiDSLA easy to set up and run. The system
automatically analyzed voice quality by comparing the original audio with
the received audio and produced empirical voice quality scores.
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Extensive reporting capabilities

MultiDSLA Voice Quality Test System - POLQA v3 Voice Quality Measurements
Voice Quality vs. Packet Loss
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Notes: POLQA score below 3.0 is usually considered unacceptable. Good quality is usually considered 3.5 or above. POLQA is an ITU-T standard that is a

more sophisticated successor to MOS and PESQ scoring. Aukua Systems MGA2510 Ethernet Test Platform used to generate link impairments
| Source: Tolly, August 2020 Figure 1
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The Need for Network
Impairment Testing

Just a quick glance at Figure 1 reveals the
important fact that not all UCaaS/VolP
solutions respond to network impairments
in the same way. That is apparent when one
observes the impact of frame loss on the
POLQA v3! voice quality score that
represents the quality of the conversation.

Unless one benchmarks voice quality and
other application performance characteristics
(such as file download time for remote
storage or cloud based applications and
services) using a network impairment
generator, the impact of network issues on
end-user experience cannot be known.

Some might be surprised by the disparity in
voice quality results shown in Figure 1. After
all, one might say, VolP protocols are
standard, shouldn't the results be standard?

While protocols are standard, implementations
are not. Some UCaaS vendors route all VoIP

packets via their cloud - even when the
clients communicating are on the same LAN
and local to each other. Due to latency and
bandwidth constraints, this, by itself, can
degrade quality even without packet loss.
Other solutions can detect when clients have
a more efficient network path between
them and route the traffic directly between
the two clients once the session is setup.

Some UCaaS solutions are able to detect
when packet loss is occurring and attempt to
remediate that loss by sending duplicate
packets. While this certainly uses more
bandwidth it can provide an effective
remedy and help deliver a good end-user
experience.

Testing With The Opale
MultiDSLA

This report will focus on the benchmarking
tool rather than the UCaaS/VoIP systems
under test.

The MultiDSLA system is a hardware-based
system that is controlled via standard
Microsoft Windows computer. The hardware
generates real, analog audio and, in the Tolly
test, interfaced with laptops serving as
endpoints using the analog microphone/
speaker port.

MultiDSLA Setup

Tolly engineers make use of many different
solutions and understand how a steep
learning curve can impact the productivity
of a test team. Thus, it is important to
consider how quickly a test team can get up
to speed on any test tool.

The Opale Systems was quick to set up. The
hardware component needed only an IP
address. The Windows-based controller was
a straightforward installation followed by
activating licenses for the controller and, in
the Tolly test, the POLQA v3 optional
component.

As noted, the MultiDSLA system is highly
programmable and, thus, has a rich

Opale Systems MultiDSLA GUI
Example Configuration Screen: Voice Quality Tasklist

E Speech Quality
¥R ead GPS Data
® Listener(s)
& [F] Male SQM -20dBm
# [ Delay

List Start Time | Duration | Executes | Timeout Event Properties fe
#] Tasklist - Quick Quality Check E Event
=] {'j Female SQM -20dBm 00:00.000 00:10.283 1 - Type Measurement
= @ Speaker Measurement Type GPS
< sitence 00:00,000 00:00.250 Listener(s) ¥
@ else @ -20 00:00.250 00:01.496
@ ilindge @ -20 00:01.746 00:01.231
@ til @ -20 00:02.977 00:01.084
@ swoant @ -20 00:04.061 00:01.163
@ willed @ -20 00:05.224 00:01.780
@ lowlant @ -20 00:07.004 00:01.779
A wait

00:08.783 00:01.000
00:09.783 2
00:10.283

00:10.283 00:10.335 1

00:20.618 00:06.607 1 00:15.000 Perform On

Specifies on which channel an event will be performed.

Source: Tolly, August 2020 Figure 2
1 Perceptual Objective Listening Quality Analysis v3 (POLQA v3) is ITU-T standard P.863 http://www.polga.info/index.html.
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interface. The requirements for the Tolly test
were such that basic testing scripts (task
lists), provided with MultiDSLA were used.

Figure 2 shows an example task list an
illustrates the very granular level to which a
test can be programmed. This test includes
both female and male audio samples. Within
each, the specific series of sounds and
silence can be specified along with the
directive to calculate quality scores at the
end of the task list.

Integration With Test
Environment

The MultiDSLA integrated with the test
environment via a physical analog interface
which was external to the test environment.
Thus, the presence of the MultiDSLA is
completely transparent to the test
environment. The Windows laptops serving
as test clients communicated as though
communicating with a human via an
external microphone and speaker
connection.

In the Tolly test, the VoIP connection ran out
to the Internet and back to a receiving client
nearby. For testing, this allowed a single

MultiDSLA unit to be used to send and to
receive the voice traffic on its two interfaces.

See Figure 3 for a logical diagram of the test
environment.

While not part of this test, MultiDSLA does
support using multiple hardware devices to
test between endpoints in different physical
locations.

Voice Quality Test Environment: Logical Diagram

-

Cable Modem WAN

UCaaS Solution under

test cloud presence

Source: Tolly, August 2020
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Figure 3

© 2021 Tolly Enterprises, LLC

Tolly.com

Page 3 of 5


http://www.tolly.com
http://www.tolly.com

Opale Systems MultiDSLA Voice Quality Test System #221120

Tolly.

Opale Systems MultiDSLA

Reporting Example: Visual Comparisons

Voice Call Quality Results
Reporting

PESQ Score 1.9 PESQ-LQ 1.1
MultiDSLA logs the results of all tests and,
thus, provides the basis for both real-time Referencd 417 & ' K x
and historical reporting.
Results are reported numerically and many 0.00 |n.sn |1.so |2.4o 3.20 |4.oo |4.sn |5.en

can also be represented visually. Such visual
representations can be very helpful when
reviewing quality of audio levels.

Degraded Power Surface

Figure 4, on the right, provides an example
of the visual representation provided by
MultiDSLA.

From this report, engineers can quickly see
where the degraded signal differs from the
audio reference signal.

Source: Tolly, August 2020 Figure 4

Teraquant

Teraquant is a voice/UC & Smart Network Edge technology company, based in
Boulder Colorado, the industry leader in voice quality monitoring, that
prioritizes performance monitoring and ability to troubleshoot first, ensuring
seamless migration to cloud without service or quality disruption

Teraquant is the US representative for Opale Systems and the MultiDSLA Voice
Quality Test System.

For more information, please visit: https://teraguant.com/

Teraquant.

www.teraquant.com AnSWGrS, not Data

Source: Teraquant
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About Tolly

The Tolly Group companies have been delivering world-class information technology services for over 30 years. Tolly is a leading global
provider of third-party validation services for vendors of information technology products, components and services.

You can reach the company by E-mail at sales@tolly.com, or by telephone at +1 561.391.5610.

Visit Tolly on the Internet at:
http://www.tolly.com

Terms of Usage

This document is provided, free-of-charge, to help you understand whether a given product, technology or service merits additional
investigation for your particular needs. Any decision to purchase a product must be based on your own assessment of suitability
based on your needs. The document should never be used as a substitute for advice from a qualified IT or business professional. This
evaluation was focused on illustrating specific features and/or performance of the product(s) and was conducted under controlled,
laboratory conditions. Certain tests may have been tailored to reflect performance under ideal conditions; performance may vary
under real-world conditions. Users should run tests based on their own real-world scenarios to validate performance for their own
networks.

Reasonable efforts were made to ensure the accuracy of the data contained herein but errors and/or oversights can occur. The test/
audit documented herein may also rely on various test tools the accuracy of which is beyond our control. Furthermore, the
document relies on certain representations by the sponsor that are beyond our control to verify. Among these is that the software/
hardware tested is production or production track and is, or will be, available in equivalent or better form to commercial customers.
Accordingly, this document is provided "as is', and Tolly Enterprises, LLC (Tolly) gives no warranty, representation or undertaking,
whether express or implied, and accepts no legal responsibility, whether direct or indirect, for the accuracy, completeness, usefulness
or suitability of any information contained herein. By reviewing this document, you agree that your use of any information contained
herein is at your own risk, and you accept all risks and responsibility for losses, damages, costs and other consequences resulting
directly or indirectly from any information or material available on it. Tolly is not responsible for, and you agree to hold Tolly and its
related affiliates harmless from any loss, harm, injury or damage resulting from or arising out of your use of or reliance on any of the
information provided herein.

Tolly makes no claim as to whether any product or company described herein is suitable for investment. You should obtain your
own independent professional advice, whether legal, accounting or otherwise, before proceeding with any investment or project
related to any information, products or companies described herein. When foreign translations exist, the English document is
considered authoritative. To assure accuracy, only use documents downloaded directly from Tolly.com. No part of any document may
be reproduced, in whole or in part, without the specific written permission of Tolly. All trademarks used in the document are owned
by their respective owners. You agree not to use any trademark in or as the whole or part of your own trademarks in connection with
any activities, products or services which are not ours, or in a manner which may be confusing, misleading or deceptive or in a
manner that disparages us or our information, projects or developments.
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