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RECAP: NGMN's MISSION
AND STRATEGY

NGMN's strengths

= Operator driven with focus on requirements level
= Membership reflecting value chain

Strategy since 2021 in execution

= Strategic Focus Topics address the industry’s
main challenges
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STRATEGY

Alongside with projects supporting
5G's full implementation, the focus of
NGMN's Work Programme since 2021
is on three main equally important
pillars with different time horizons

ROUTE TO DISAGGREGATION

Leading in the development of open,
disaggregated, virtualised and cloud native
solutions

with a focus on the E2E Operating Model

GREEN FUTURE NETWORKS

Building sustainable & environmentally
conscious solutions

6G

Emergence of 6G highlighting

key trends across technology and

societal requirements plus use cases,
requirements and design considerations to
address

© NGMN Alliance, 2023 | 3



NGMN INDUSTRY
CONFERENCE & EXHIBITION 2022

GREAT SUCCESS

NGHN) SREEN FUTURE nervoncs | * Focus on NGMN'’s three strategic topics

- 40+ top speakers and moderators
- 30+ Exhibitors and Sponsors
- 10+ Media Partners

+ 300+ participants, unique networking opportunity with
world’s top leaders
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GLOBAL PARTNERSHIP

More than 80 Companies and growing
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GREEN FUTURE
NETWORKS




BUILDING A SUSTAINABLE
FUTURE FOR MOBILE

« High relevance to MNOs, industry and globe

- A multi-year project to guide the industry with roadmaps
and actionable recommendations

2021 2022 2023
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CORE TOPICS

TELCO SUPPLY CHAIN
SUSTAINABILITY / CIRCULAR
ECONOMY

REDUCING
ENVIRONMENTAL
IMPACT

NETWORK ENERGY
EFFICIENCY AND
METERING

KPIs FOR GREEN
NETWORKS

© NGMN Alliance, 2023 | 8


https://www.ngmn.org/wp-content/uploads/211009-GFN-Network-Energy-Efficiency-1.0.pdf
https://www.ngmn.org/wp-content/uploads/210719-NGMN_Green-future-Networks_Eco-design-v1.0.pdf

GREEN FUTURE NETWORKS - PUBLICATIONS

& &

Green Future
Networks

Metering for Sustainable Networks

Green Future

Green Future e Green Future Networks

Networks Networks

Sustainability Challenges and Network Equipment Eco-Design
Initiatives in Mcbile Networks and End to End Service Footprint

V1.0 vi.0
WWW.NEMN.Org r WWW.NEMN.OrE

Network Energy Efficiency
v1.0
WWW.Ngmn.org

via
WWW.NgMN.OTg

WE MAKE BETTER CONNEGTIONS WE MAKE BETTER CONNEGTIONS WE MAKE BETTER CONNEGTIONS WWE MAKE BETTER CONNECTIONS
Opportunities & Eco-Design Energy Efficiency Metering
Challenges
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https://www.ngmn.org/wp-content/uploads/210719_NGMN_GFN_Sustainability-Challenges-and-Initiatives_v1.0.pdf
https://www.ngmn.org/wp-content/uploads/210719-NGMN_Green-future-Networks_Eco-design-v1.0.pdf
https://www.ngmn.org/wp-content/uploads/211009-GFN-Network-Energy-Efficiency-1.0.pdf
https://www.ngmn.org/wp-content/uploads/220125-GFN-Metering-White-Paper-v1.0.pdf

TELCO SUPPLY CHAIN SUSTAINABILITY
KEY RECOMMENDATIONS

1. Adopt ESG (Environmental Social Governance)
goals as an integral part of the operator’s
objectives

2. Toreduce scope 3 emissions, ensure
alignment of major stakeholders (in particular

Green Future : - e suppliers) with the ESG goals

Networks
Telco Supply Chain
Sustainability

3. Update processes to include ESG

v1.0
WWW.Ngmn.org

i : 4. Encourage suppliers to disclose carbon

emissions data

Sourcing criteria checklist is available!

© NGMN Alliance, 2023 | 10


https://www.ngmn.org/wp-content/uploads/230117-NGMN-GFN_Supply-Chain-Sustainability_v1.0.pdf

REDUCING ENVIRONMENTAL
IMPACT

NEW PUBLICATIONS OUT SOON

+ Development of common end to end services
footprint calculation method

« Compendium of new business models based on LCA
* Critical raw materials and Life Cycle Assessment

+ Ecosystem Water Footprint

© NGMN Alliance, 2023 | 11



KPIs FOR GREEN NETWORKS ASSESSMENT
KEY RECOMMENDATIONS

Table 1: Environmental KPIs and their thresholds

1

2

3

4

5

KPI Name Target value Maximum threshold Other thresholds
Sustainability reporting with audit Sustainability report with the auditing compa-
riy mentioned
Net Zero goal is set 2040 2045, 2050
Sustainability goals set with a clear path ta Passed if a clear path to achieving Net Zero
achieving these goals goals Is indicated. The aperators are advised
to follow the ITU-T industry standards L1470
[25] and L1471 [26]. The best assurance |s if
climate targets are verified by Science Based
Targets Initiative (SBT) or another competent
third party [28].
Target ta reduce Scope 1 & 2 to near zero 2025 2030, 2035
Target amount of scope 3 emission reduction by 45% 30%
B e P ML IEE ainn 4 8 A s s
Table 2: Energy and Quality of Experience KPIs and their thresholds
KPI Name Target value Maximum threshold Other thresholds

Quality-af-Experience (QoE) assessment

The top possible category or class, e.g, outs-
tanding as in Figure 7. Correspands to very
high percentage of the points/values achieva-
ble

Other QoE classes

Energy and electricity consumption reported

Passed if both the energy and the electricity
consumptions are reported

Historical trend of netwerk energy and/or electri-
city consumption

Decreasing

Stable

Power Usage Effectiveness (PUE) of data centres
reported

KPI met if the company wide value is reported

The industry should move towards using a unified
methodology for all key sustainability KPIs

* Move towards using the Environmental and Energy &
QoE KPIs in the report

Target Values defined - use them

Consider reporting KPIs on a per-country level
(rather than group level)

Obtaining the right data is critical

« More granular (e.g. separate energy consumption for
each part of the network)

- Trust (accuracy / integrity)

© NGMN Alliance, 2023
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NETWORK ENERGY EFFICIENCY

NEW PUBLICATIONS OUT SOON

* Topics further addressing energy efficiency of networks

- Better engineering networks (Radio units and antennas, DC
Power Distribution, Cooling, Energy harvesting & renewable

energy)

- Using network energy saving features (standardised
technology / sleep and power saving modes etc)

- Reviewing new technology enablers (Reconfigurable
Intelligent Surfaces, others)

- Energy consumption of disaggregated networks

© NGMN Alliance, 2023 | 13



GREEN FUTURE NETWORKS
PHASE 3/ 2023

2021 2022 2023

® Circular Economy
@ <9 * How to enable?

Energy Efficiency
* Short Term Energy Savings
* Industry Roadmap

© NGMN Alliance, 2023 | 14


https://www.ngmn.org/wp-content/uploads/211009-GFN-Network-Energy-Efficiency-1.0.pdf
https://www.ngmn.org/wp-content/uploads/210719-NGMN_Green-future-Networks_Eco-design-v1.0.pdf

GREEN FUTURE NETWORKS - JUST PUBLISHED

* Telco Supply Chain Sustainability
(Published January)

- KPIs and Target Values for Green Networks

Assessment (NEW)
o Green Future Networks: . . .
Green Tture KPIs and TarzeE VAN o o « Further publications in next few weeks on
Networks : Green Network o o .
Telco Supply Chale A Network Energy Efficiency and Reducing
o Environmental Impact

v1.0 WWW.NEMN.org
WWW.Nngmn.org

IVE MAKE BETTER CONNECTIONS WE MAKE BETTER CONNECTIONS
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https://www.ngmn.org/wp-content/uploads/230117-NGMN-GFN_Supply-Chain-Sustainability_v1.0.pdf
https://www.ngmn.org/wp-content/uploads/230222_NGMN_GFN_KPIs_Target_Values-V1.0.pdf

OPERATING
DISAGGREGATED /2
NETWORKS N\




E2E OPERATING MODEL BY NGMN

RAN, CORE & TRANSPORT

The End-To-End Operating Model for disaggregated networks was not covered yet by other organisations.
NGMN is well positioned to add value in this area.

"G_’@ End To End >
E2E Operating | ----- Design/DEV == - - - Integration/Test =----- Deployment/Run = ——-—-

Model ‘—@@ @@ @@—’
)

Requirements to the industry, to other
organisations

F 3

© NGMN Alliance, 2023 | 17



ODIN PROJECT MILESTONES

Q12021 Q22021 Q3 2021

Project Launch

Phase 1: High level
analysis

@ 1st R%port

Q4 2021 Q12022 Q22022 Q3 2022 Q4 2022

2nd Report

Phase 2: Network
and process impacts

External Engagement

Q12023 Q22023 ...

Phase 3 (now):

Operating blueprints

© NGMN Alliance, 2023 | 18


https://www.ngmn.org/wp-content/uploads/210927_NGMN_ODiN_v1.0.pdf
https://www.ngmn.org/wp-content/uploads/NGMN_ODiN_v2.0.pdf

NETWORKS V2.0

- Impact to operational processes (RAN / Core / Transport)
; * Planning
O - Deployment
* Maintenance
*  Optimisation
+ Service Providing

C OPERATING DISAGGREGATED
Nﬂ@

« Cloudification and impact on operators
Operating - Evolution of Network Testing

Disaggregated - DevSecOps and Network Automation
Networks

v2.0
WWww.ngmn.org

Building towards providing deployment scenarios and

WE WAKE BETTER CONNECTIONS operating model blueprints in phase 3

© NGMN Alliance, 2023 | 19


https://www.ngmn.org/wp-content/uploads/NGMN_ODiN_v2.0.pdf

OPERATING DISAGGREGATED
NETWORKS - PHASE 3

Phase 3 beginning now! Topics:

« Operating model options and blueprints (pros / cons), for
particular deployment scenarios (Greenfield / Brownfield)

- Sustainability - how can disaggregation help meet
sustainability goals?

 Verticals - how serving new markets with new services will
impact the disaggregation roadmap?

© NGMN Alliance, 2023 | 20






NGMN'S ROAD FROM 4G TO 6G

1ts and L
nsideration
6G Use Cases
6G Drivers & Vision

5G White Paper2. . ......onc ™
5G White Paper '

Beyond HSPA & EVDO
White Paper

Technology Evaluation

© NGMN Alliance, 2023 | 22



NGMN 6G GENERIC USE CASES

ENHANCED HUMAN

COMMUNICATION

XR immersive holographic
telepresence communication

ENHANCED MACHINE

COMMUNICATION

Robot Network Fabric

ENABLING SERVICES

3D hyper-accurate positioning
localization, and tracking

NETWORK EVOLUTION

Trusted Native Al - AlaaS

Multi-modal communication for
teleoperation

Interacting Cobots

Interactive mapping, digital
twins & virtual worlds

Coverage expansion

Intelligent interaction: sharing of
sensation, skills & thoughts

Automatic detection protection &
inspection

Energy Efficiency

Digital healthcare

Smart Industry

Trusted composition of services

© NGMN Alliance, 2023
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6G PROJECT MILESTONES

Q32020 Q42020 Q12021 Q2 2021 Q3 2021 Q4 2021 Q12022 Q22022 Q32022 Q42022 Q12023 Q22023 Q3 2023 Q4 2023 Q12024 Q22024

P Publication:
6G Drivers & Vision

@ Project Launch

P Publication: 6G Use
Cases and Analysis

Use Cases
o

Publication: 6G Requirements and
Desjign Considerations

(o)

Requirements and
Design Considerations

Scope Being Finalised

External Engagement

© NGMN Alliance, 2023 | 24


https://www.ngmn.org/wp-content/uploads/220222-NGMN-6G-Use-Cases-and-Analysis-1.pdf
https://www.ngmn.org/wp-content/uploads/NGMN-6G-Drivers-and-Vision-V1.0_final_New.pdf
https://www.ngmn.org/wp-content/uploads/NGMN_6G_Requirements_and_Design_Considerations.pdf

6G REQUIREMENTS AND DESIGN CONSIDERATIONS
KEY MESSAGES

®

Essential requirements
for network evolution and
customer driven
outcomes

O,

Design considerations
that consider economic,
environmental, and
technical trade-offs

@

Any 6G system will be
built upon the features
and capabilities
introduced with 5G

O,

Fresh thinking to
address long standing
challenges and limitations

Key influences on 6G design:
* Supporting area
capacity growth
« Reducing network energy
consumption
<5> « Delivering
capabilities (speed,

latency) aligned with
customer need

e Indoor vs Outdoor
coverage

© NGMN Alliance, 2023 | 25



INDUSTRY
CONFERENCE &
EXHIBITION

2024

WATCH OUT & JOIN US!




WE MAKE BETTER GONNEGTIONS
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