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New emerging 5G testing trends &
related challenges
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5G networks enable user centric service evolution...
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...with significant impact on network testing

Network
complexity/intelligence

(technology disruptors)

Trouble Devices variety

shoot

Network
Testing

Services/applications/verticals

Optimize variety & diversity

The “new” QoE
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mmWave, mMIMO/3D beamforming, high .y

order modulation & coding
Dynamic ML/AI based network slicing :j}

Network embedded ML/AI

Characteristics, capabilities, performance, (=)
Proprietary ML/Al based RF modules (e.g. @i’}
beam management)

Services/applications clients/codec ]

Diverse, ML/Al based delivery platforms 5
Different server/client performances
Dynamic OTT versions/releases

Dynamic proprietary encryption/security

Context aware (network/service/user
preferences) >> ML based QoE
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What are generic testing techniques?
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Why take a generic testing approach?

Challenges

Network statistics provide
very little insight into a
customer’s QoE across
apps and services

App and service
performance is critical to
overall satisfaction with
the network

It is impossible to test
the performance of all
the apps and service
available
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LU

Generic
Testing
Approach

Benefits

Practical and cost-
effective approach which
closely mimics real apps
and services

Delivers trustworthy
results which are highly
correlated to real-world
testing

Confidence the network
will deliver the expected
user experience across
all apps



Three generic user experience testing technigues examples

OTT voice testing
Q OTT voice quality testing with a

generic client approach

OTT mediatesting
OTT application testing with a
generic framework approach

Interactivity Scoring
User interactivity testing with generic

OTT service/application traffic patterns
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Infovista’s TEMS generic testing
solutions within ITU SG127
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What are Infovista’s TEMS generic testing solutions?

**Generic framework
for NATIVE OTT media

apps

WHY: test automation for time efficiency, consistency
with same set of ETSI defined KPIs across OTT apps

WHICH apps: various native OTT media apps (e.g.
conversational, streaming, posting, etc.)

*GENERIC OTT voice with sQLEAR
MQOS scoring (ITU-T P.565.1)

WHY: large variety of OTT voice apps with
proprietary codec/clients to cope with

WHICH apps: generic OTT voice app
emulating WhatsApp

Validation: similar performance behavior
for generic and native OTT app (ETSI
defined)
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Generic
OTT

Testing

*TEMS gOTT voice AQM
*TEMS gOTT media apps
**TEMS gOTT interactive

**GENERIC OTT interactive apps
emulated with traffic patterns for
determining UX interactive score (ITU-T
G.1051)

WHY: need for a feasible solution for drive
testing scenarios

WHICH apps: commonly used native OTT
interactive app replaced by packet traffic
patterns using modified/adaptive TWAMP (ITU-
T G.1051)

Validation: traffic patterns to trigger same
network resources as a native app would do
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Generic OTT voice testing
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Generic OTT voice testing
OTT voice quality testing using a generic
client approach

Challenge

 Testing mobile OTT voice services/applications is
important but practically impossible due to
encryption, proprietary codecs, error concealment
schemes etc.

Solution

* Infovista’'s generic OTT voice client accurately
mimics the behavior of OTT voice clients (e.g.
WhatsApp audio call)

Benefits

» The generic client provides the ability to test only one
OTT application, one version and one set of fully
accessible KPIs (free of encryption)

* The result is a reference of network performance for
OTT voice applications
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TEMS generic OTT voice testing explained

Distribution of MOS for WA and generic OTT
- varying radio conditions

» Trained with one of the most common OTT apps (WhatsApp)

* Improved level of accuracy with comparative tests between PJSIP
and WhatsApp on the same device at the same time

« Packet-level diagnostic information for detailed analysis and
troubleshooting

« RTP data-based KPIs - packet loss, jitter and delay KPlIs

codec used within OTT
apps

common open-source
SIP client
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Rate of frames being stalled from played out due to

MOS Bench test - good radio quality

MOS Di

amper test - bad and varying

radio quality
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Generic OTT media testing
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Generic OTT media testing

OTT media application testing using a
generic framework approach

Challenge

OTT apps are constantly changing and can differ
between devices, countries and even networks — not
feasible to test them all -

Solution -

Native Python Ul automation scripting for setting up
the tests solves the changing application challenge

Generic test methodology and KPIs across all OTT

media applications, aligned with ETSI specifications -
Benefits

Generic framework approach allows operators to

quickly test any OTT media application with

consistency and confidence
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TEMS generic OTT media testing explained

Evaluate QoS of any native OTT application using Python scripts and commercial devices

Video streaming File sharing Messaging Remote meetings
« Test OTT streaming » Share audio, video, » Send text messages « Test remote meeting
services in picture or document using real OTT applications
conformance with ETSI using the native applications during S
QoS standard. applications. drive testing. * Measure retaln_a.blllty
and state transition
* Get ‘Figure of Merit’ * Reported events and * Reported events and events including
KPI — app agnostic KPIs include file KPIs include message success and failure,
quality trend indicator sharing attempt, send start and end to time and throughput
metric success and throughput end delivery duration values
values

BOhot @ (0 2ol & 2

Actively test and keep up with the tremendous pace of OTT applications evolution
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Generic OTT Interactivity
testing
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Generic OTT Interactivity testing

TWAMP based interactivity testing solution “Service providers can expect
a
o . . ] by leveraging
* Interactivity Score is specifically designed estimated upcharges for
to test latency-sensitive applications, enhogcea B eanueciat
.- from gaming slices only by
critical for 5G the end of the decade”

* Generic traffic patterns emulate traffic
behavior and its adaptability to network |
conditions in the same way as a real Fisure 2 Cloud goming subseiber forecos. North America 28222631
application would BRI = coutamngatscrvrs 8 oo s oSG icron
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95m 95m

CEE

Mobile Remote Video
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I n f(g)v I S to Source: Ericsson 5G cloud gaming report August 2022




TEMS interactivity scoring explained

Pre-defined traffic profiles (ITU draft proposal) simulate different test
scenarios, using TEMS TWAMP server, which include:

« Set of three pre-defined traffic patterns — Mobile eGaming, Remote Meeting and Video Chat

* Interactivity score using TWAMP algorithm, with weighted KPI values
* Chunk-based log reporting for more granular frequent reporting

Mobile eGaming

| parameter Snax a b d

Remote meeting

Sample log report

| value 100 n 6 50

20

2000
1800
1600
1400
1200
1000

800

600
400 up- and downlink

data rate / kbit/s

200

Traffic pattern "e-Gaming real-time’
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parameter Jmax a b d e
value 100 215 50 500 30
Traffic pattern ‘Interactive remote meeting'
2000
1800
1600

data rate / kbit/s
8
o

up- and downlink

time /s

parameter Jnax a b d e
value 100 215 50 500 30
Traffic pattern "Video chat HD'
2000
1800
1600
. 1400
= .
g 1200 up- and downlink
o 1000
S 800
=
5 600
400
200

time /s

TWAMP (Quality Index) Packet Train Log Report

Time - 18:17:01 489

ID - 7488

TimeStamp (UtcTime) - 01/24/2022 10:17:00
Packet Train Number - 0

Client Transmission Bitrate : 174.7181
Server Reception Bitrate : 172.4051
Server Transmission Bitrate - 172.1198
Client Reception Bitrate - 171.3617
Inter Train RTT - 23740.2550

Minimum RTT - 2.1550

Maximum RTT : 89.8620

Average RTT : 8.6463

Median RTT : 6.5140

Standard Deviation RTT - 9.6131
Variance RTT: 924111

Minimum Jitter - -10.1150

Maximum Jitter - 91.9760

Average Jitter : 0.0004

Median Jitter - -0.8640

Standard Deviation Jitter - 4 6164
Variance Jitter - 21.3115

Jitter Inter Train RTT : 0.0000
PacketlLoss : 2.5655

Median Packet Delay Variation : 4.3590
Interactivity Score - 86.5692
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Key take aways
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Key take aways

EE Key factors for generic testing

OTT app encryption
« OTT variability and diversity extensively based

on proprietary ML/Al based media

processing/delivery techniques
« Multitude of “no size fits all” QoE models
« OPEX constraints

INfovista

Generic testing techniques

Generic OTT voice clients: TEMS gOTT voice

Generic OTT CG traffic patterns: TEMS adaptive
CG traffic patterns and CG Ux interactivity
scoring

Generic framework for testing any OTT app: one
drive, one score suitable to drive testing and
many/any OTT app

— Standardization of generic testing

- O
\Q—'l b « Infovista is an active contributor to:

ITU-T Study Group 12: Performance, QoS and QoE

ETSI STQ Mobile
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Infovista
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https://www.infovista.com/resources/tems/wp/designing-a-generic-ott-telephony-application
https://www.infovista.com/resources/tems/wp/designing-a-generic-ott-telephony-application
https://www.infovista.com/resources/tems/wp/ott-telephony-application-testing-data-driven-validation
https://www.infovista.com/resources/tems/wp/ott-telephony-application-testing-data-driven-validation
https://www.infovista.com/resources/tems/mobile-gaming-user-experience
https://www.infovista.com/resources/tems/mobile-gaming-user-experience
https://www.infovista.com/resources/tems/how-to-successfully-test-the-user-experience-of-ott-video-streaming-on-mobile-networks
https://www.infovista.com/resources/tems/how-to-successfully-test-the-user-experience-of-ott-video-streaming-on-mobile-networks
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