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AGENDA

¥ Brief background on EC-funded 5GPP Projects and ETSI INT TC WI creation

¥ Vertical expectations on E2E Testing & Validation of Vertical Applications over 5G & Beyond
networks

¥/ 5GPP testing platforms assessment

¥ The ETSI vision of a generic testing and validation platform, recommendations highlights:
¥ Technology capabilities

¥ Test methodology and processes
¥ The importance of multi-dimensional experimentation and validation process

¥ Conclusions




2018 up to today: 5G PPP EU vertical trials

1CT-41-2020: 49 ME
ICT-42-2020: 49 ME
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1CT-53-2020: 30 ME
ICT-52-2020: 55 ME
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Proposals DL on
5G PPP Phase 3 > L 5G R&l for "Long Term Evolution™ 28.03.19 (
€ 200 million for trials PSM Phase 3.1I .
Phase 3 b) Large-scale trials SG enesis
User needs, partnerships . with focus on verticals ICT-19-2019
with vertical industries /’ — L 8Projects (incl. 1 CSA) p— gy
ICT-07-2017 eatdel ' <
N Started on 01.06.19
21 Projects (incl. 2 CSAs) 5G Connected Cars in EU
150 ME B ———— B (CcT-18-2018 5G EVE
Started on 01.06.17 - 3 Projects
Phase 3 a) Verification 50 ME
ICT-14-2014 Demo/Trial Platform \ -
19 Projects (incl. 1CSA)
130 ME .. | Phase 2 - Demos
Ending on 30.06.18 | Fhasel B | Proof of Concept
cm/ Core Techs/ Components
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L

E2E validation facilities as

unique ecosystems for Verticals and SMEs to unlock the 5G technology value
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Mid 2020: Creation of new WIs in ETSI INT

5G EVE - Participating Verticals

Horizon 2020 ICT-19 Projects \
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WI1 00170: Technical Report —in progress
To be published july 2021

Expression of Interest in creating a
new Working Group as a sub-TC of

5G EVE project
(5G European Validation platform for Extensive trials)

3 % WI 00180: Technical Specification (TS) —
To be planned

5G Testing facility can validate vertical
services in pre-comercial stage. 5G and
beyond service and technology disruption
need new and evolving test
methodologies

ETSI INT goal: “identify the main testing challenges of 5G and beyond,
developing a reference testing architecture for the 5G and beyond services
and providing guidelines and roadmaps for standardization in ETSI and

some other SDOs.”
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ETSI INT WI 00170: vertical expectations

Application end-to-end performance

Application-network
End-to-end validation and characterization.

interoperability T
e Interoperability Performance Translate Vertical KPI expectation
to relevant network KPI set.
: L Application connectivit
Network technology evaluation Technology Application mI())I()lel I y

and selection for serving the

application under test Selection Connectivity optimization

Model



Slide 5

VSVé6 mention mapping of vertical KPi to core KPI
Veronica Sanchez VEGA; 05/03/2021
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ETSIINT 170 WI: 5G PPP platform assessment S AT
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v’ Vertical as the Test under subject using TaaS validation framework

v’ Vertical application KPI validation

v Controlled multi-site 5G facilities with latest 5GS technology (3GPP releases) and MANO
v' Automated experiment workflow



ETSI 170 WI: the vision of a generic validation platform -

Sited
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Vertical Tester

validation platform

4.3 Recommendations

4.3.1 General

4.3.2 Validation Framework

4.3.2.1 Capabilities

4.3.2.1.1 5G Capabilities & Enablers
4.3.2.1.2 Testing and Validation
Environment

4.3.2.2 Processes

4.3.2.3 KPI Mechanisms




ETSIINT WI 00170: platform network capabilities
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*  Flexible Numerology
*  Massive MIMO

*  Multi-User MIMO

*  RAN Virtualization

* Latency Reduction

* eMBB
* URLLC
* mMTC

* NFVi
* SDN
* Vertical App Deployment

* Network Slicing
* Service Slicing
* Multi-X Slicing

o“d\

* Low Bands (800 MHz)
5G Accgss Allocated * Mid Bands (2.6 GHz, 3.4-3.8 GHz)
Innovation Spectrum * High Bands (optional)

VEPC supporting 5G

e CUPS

*  5GC and interworking EPC
Exposure

5G Core
Services Network

* Legacy
5G * Rel15-5GNR + EPC in NSA mode
* Rel15-5GNR + Rel15-5GC in SA mode

migration
* Rel16-5GNR + Rel16-5GCore (NSA & SA)

Edge * 3GPP Edge Computing
Computing * ETSI MEC

Platform to
evolve alongside
technology



ETSI77__\\\

ETSIINT WI 00170: Testing and Validation Environment e

APIs exposing functionalities (potential use for federated tests beds)
e  Access to the facility (including authentication)

e  Experiments definition

e  Experiments configuration

e  Experiments execution

Intend-based e  Experiments status evaluation
Portal Networki ng e  Experiments results collection
Experiment Experiment : : S ]
P : p. ; KPI collection Analysis/Validation .
Execution Configuration KPI/metrics
L monitoring, health
L T i . status estimation, root
. Se rvice/App | Service/App Health Status RCA cause analysis (RCA).
. Deployment ! Configuration ‘ Estimation reporting
Infrastructure MANO Applications



ETSI INT WI 00170: Test processes
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Recommendations on Test Scenarios, Test Cases, Experiment Descriptors

|
|
Test Scenarios ‘

Describe: different network
conditions, operation modes,
configurations

Ensure: the coverage of all the
relevant conditions that can impact
the performance results of the
experiment

- -

Describe: KPls, configuration,
procedures, measurement points
and calculation formulas

Test Cases

Ensure: experiment repeatability,
regardless of the test equipment
and the entity performing the
certification

N\ Z
|
|
|
l |
: VSV7
Experiment =

Descriptors

Describe: all information for
running the experiment

Ensure: formalization of the
experiment for easy
assessment/comparison of
the outputs
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VSv7 The formalization of the experiment is an important step for the assessment/comparison of the outputs
obtained during the execution for the experiment. The experiment descriptor should be well-structured and
formalised. To this end, all the required information for running the experiment is recommended to be included

in the experiment descriptor
Veronica Sanchez VEGA; 05/03/2021
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The importance of experiment descriptors

{ —

ExperimentType: Standard/Custom/ .

Automated: <bool> Type of experiment Results —  _ ___ _

. . Test cases to execute r |
TestCases: <List[str]> UEs to use
UEs: <List[str]> UEs IDs
—

Slice: <str> Configures and deploys:

NSs: <List[Tuple[str, str]]> (NSD Id, Location) = 5G slice Access technology / config

Scenario: <string> Network services (band, BW, MIMO,

Scenarios modulation, aggregation)

ExclusiveExecution: <bool>

ReservationTime: <int> (Minutes) Experiment scheduling

central)

Application: <str> } Application deployment Application deployment (local,

Parameters: <Dict[str,0bj]> central)

(optional)

5G KPI results
Remote: <str> Remote platform Id

RemoteDescriptor: <Experiment Descriptor>

Distributed
experiments Vertical KPI results

(optional)

Version: <str>

Extra: <Dict[str,0bj]>} EXPeCtatlons ___________________ 1

Interoperability =—=— -
| End-to-end Performance = — =
! Technology Selection
:_Application Connectivity Model ===

Example of a potential experiment descriptor
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Conclusions

¥ Vertical industry needs to experiment and pilot their “5G enabled” business case before moving to commercial.

¥ There is a need to standardize a generic 5G and beyond Application testing and validation framework which
validates the vertical application in a systematic manner under different 5G technology choices. Vertical needs to
be involved in the design and result evaluation phase. This is beyond current CSPs network testing paradigm.

¥ The ETSIINT is currently producing a Technical Report which captures recommendations on such validation
framework and methodologies, leveraging the experience from EU 5G PPP trial projects. The next standardization
steps are under discussion.

¥ The generic vertical validation framework will expose APIS to enable federation with other platform/testbeds

¥ ETSIINT TR to be released in June, ETSI member participation is welcome.. stay tunned!!
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