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Session Intfroduction (1/2)

5G Advancements

Backward-compatible
advancements of 5G

» Services: Progressive extension

« Performance: Progressive increase
« Spectrum: Up to 100 GHz
* Market horizon: 2020-2035

IMT-2020
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Inflection Point

6G /

New generation targeting a
new slate of KPIs/KVIs

-
Services: Exireme requirements
Performance: Drastic increase
Spectrum: Above 100 GHz
Market horizon: 2030-2045

IMT-2030
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Session Intfroduction (2/2)

All incubating and planning for 6G in parallel with a shared desire

for 6G to be data-driven, automated and intelligent

HEU

SNS,
Hexa-X
CJK 6G
Forums
ATIS
NGA th)rt;-se
UK 6G Rl
. s Research and Tech.r!olo.gy
Vision and Innovation Specification

Requirements
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EMPOWER Roadmap: Envisioned Services

H2020 EMPOWER www.advancedwireless.eu
e Multi-Sensory Extreme Reality (XR) and Haptics

a Connected Industries and Automation
e Autonomous Vehicles and Swarm Systems
e Extreme Coverage and Reaching the last Billion

Latency

User Coverage

Data Reliability Connec.tlon E?e.rgy Positioning Area Mobility
C- Density Efficiency i
Rate Plane Probability

Multi-
Sensory XR

Connected
Industry

Auto and
Swarm

Extreme
Coverage
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ITU-R IMT2030 DRAFT

Holographic communication,
tactile internet and VR/AR-
based sensing

© Industry 4.0, fully autonomous
driving and navigation, and
smart rail-systems

UAV-based systems, integrated
satellite and radar networks

8 Smart cities and massive IoT
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EMPOWER Roadmap: IMT-2030 Target Capabilities

Wireless Capabilities
IMT-2020 IMT-2030

Spectrum Up to 100 GHz
—— Atleast 100 M
Peak data rate (DL/UL) ig EEE: ﬁBB
User data rate (DL/UL) 15000|\I:1A bbpp:{{UDLL))
U-plane Latency ir;n:f?rrjmfg
C-Plane Latency ( f‘; l::;” diosi:r;‘:’j)
Reliability Up to 5 nines
Connection Density 1 device per sqgm

Energy Efficiency Qualitative

Positioning Accuracy NA
|l e L 2 555 ) LS S S e

*Update based on ITU-R IMT-2030 DRAFT compared to initial EMPOWER roadmap
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EMPOWER Roadmap: NET-2030 Target Capabilities

Network Capabilities

NET-2020 NET-2030

Human operated

Service-based and slicing

Automation

Flexibility

limited to core/transport

Service deployment time Few hours

Latency Few tens of ms

Determinism and

e Limited to wired
Resilience

High network bandwidth CUOB LR I 1

biillion devices

Data-driven and
distribution

Centralized big-data based
analytics in core and cloud

Energy consumption Moderate

EMF-awareness Moderate

Segregated terrestrial and

Coverage .
satellite

Security and trust Moderate

*Reference: Horizon Europe, Smart Networks and Services, 2021-2027
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EMPOWER Roadmap: IMT-2030 Technology Trends

Today Future

Spectrum

Massive MIMO

Waveforms

Coding and Modulations

Multiple Access

Multi-connectivity

Low power

Positioning

Backhaul/Access: (1) sub-6
GHz; and (2) up to 100 GHz

Centralized arch.; Up to
256 AAs; Digital/Digital-
Analogue beamforming

OFDM-based with flexible
numerology

LDPC/Polar codes; Uniform
constellations (up to
256QAM)

Orthogonal T/F/C-DMA;
TDD/FDD duplexing

Dual connectivity (e.g.
3GPP); Dual-access (3GPP-
WiFi)

Power saving (3GPP); and
wake-up radio (IEEE
802.11)

Solutions <1m; Ongoing
specs (.11az, 3GPP)
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EMPOWER Roadmap: NET-2030 Technology Trends

Today Future

Sl [ e i Edge-cloud solutions; Ongoing
g PULINE 1 pecifications (ETSI MEC/3GPP)
el Frs e SDN and NFV enablers; Mature
specifications (e.g. ETSI NFV)
o Key feature in 5GS; Ongoing
Slicing specifications (3GPP)
Deterministic and Deployed in wired networks;
reliable networking Specified in IETF and IEEE 802.1
Big-data based management

solutions (OSS/BSS); Ongoing
specifications (3GPP, ETSI)

Automation and
Network Al/ML

Separate systems (GEO/LEO);
Ongoing specification for
future integration (e.g. 3GPP)

Cloud-based solutions; Early
Distributed ledgers specifications (e.g. ETSI PDL,
SAl)
Preliminary research started in
Quantum Internet y IETE

Non-terrestrial
networks
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Tentative Questions

1. [David] Ir-5G; has-broughtinnolicegbletechnology-contribution h o \ A and

BECT-2020-How do you see this success repeating and boosted in 6G2 Through who’r new ’rechnolog|es
and what engagement modelse

2. [Mikko] ~How would you describe the HEXA-X approach in
setting the international agenda for 6G eempe%eel—te—MEﬂS—méGZ

3. [Doug] ATIS NGA is new in that it didn’t have an equivalent predecessor in 5G. How do you evaluate the
journey thus far and where do you see the next big milestones?

4. [Mikko/Doug] A |
s#uetu%e—seepe—enel—s#eleehelée#s How do you see ’rhe ’rwo orgomzohons Jommg forces ’ro promo’re a
transatlantic vision and roadmap for 6G2

5. [David] How does ETSI look at the American model of the NGA developing under ATISe Should-we-expect
similar-alliances-on-6Gio-develop-underERSle And how do you see ETSI and ATIS partnering on the 6G pre-

standard research and standardization?

6. [All] Where does the EMPOWER roadmap align with the HEXA-X, NGA and ETSI roadmaps for 6G services,
capabilities and technologies, and where note
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