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Time Speaker (Title) Affiliation Role Perspectives
16.00-16. 05 
(5 min)

Alain Mourad
Head of Future Wireless Europe InterDigital Europe Moderator H2020 EMPOWER

16.05-16.15 
(10 min)

David Boswarthick
Director New Technologies ETSI Panelist ETSI

16.15-16.25 
(10 min)

Mikko Uusitalo
Head of Radio Systems Research 
Finland

Nokia Panelist H2020 HEXA-X

16.25-16.35 
(10 min)

Douglas Castor
Head of Future Wireless North 
America

InterDigital Inc. Panelist ATIS NGA

16.35-17.00 
(25 min) All Q&A
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2021 2022 2023 2024 2025 2026 2027 2028 2029 2030

Today

Inflection Point

5G Advancements 6G
Backward-compatible 
advancements of 5G

• Services: Progressive extension
• Performance: Progressive increase
• Spectrum: Up to 100 GHz
• Market horizon: 2020-2035

New generation targeting a 
new slate of KPIs/KVIs

IMT-2020 IMT-2030

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



Session Introduction (2/2)

3/7/2022©2022 InterDigital, Inc. All Rights Reserved. 4

GSMA

Vision and 
Requirements

NGMN

5G-
ACIA

5GAA
ITU-R 

IMT2030

HEU 
SNS, 

Hexa-X
CJK 6G 
Forums

UK 6G

ATIS 
NGA

Research and 
Innovation

Technology 
Specification

IETF

IEEE

ITU-T

ETSI

TMF
3GPP

In-
house 

R&I

All incubating and planning for 6G in parallel with a shared desire 
for 6G to be data-driven, automated and intelligent
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• Multi-Sensory Extreme Reality (XR) and Haptics 

• Connected Industries and Automation 

• Autonomous Vehicles and Swarm Systems 

• Extreme Coverage and Reaching the last Billion
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H2020 EMPOWER www.advancedwireless.eu 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

• Smart cities and massive IoT
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Wireless Capabilities

*Update based on ITU-R IMT-2030 DRAFT compared to initial EMPOWER roadmap
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Network Capabilities

Human operated

Service-based and slicing
limited to core/transport

100s Gbps and a few 
biillion devices

*Reference: Horizon Europe, Smart Networks and Services, 2021-2027

NET-2020 NET-2030

Automation

Flexibility

High network bandwidth

Data-driven and 
distribution

Centralized big-data based 
analytics in core and cloud

Service deployment time Few hours

Self-operating requiring human operators to only validate the decisions

Fine-grain flexibility based on micro-services and improved end-to-end slicing (core; transport; access; device)

Reduced by a factor of 10 compared to similar tasks in 2020, based on slice creation and instantiation on the fly

Supporting Terabits per second throughputs and trillions of devices

Supporting small-data based distributed analytics and distributed AI

Energy  consumption Moderate A significant energy reduction of network operation compared to 2020

EMF-awareness Moderate Support deployment in areas with challenging EMF limits (due to spectrum bands and network densification)

Security and trust Moderate Enhanced security based on cyber-physical integration; AI; and quantum keys

Determinism and 
Resilience Limited to wired Extended to support deterministic and resilient networking for industrial wireless

Segregated terrestrial and 
satellite

Ubiquitous based on integration of terrestrial and non-terrestrial networks (satellites and HAPs)Coverage

Few tens of msLatency Enabling application to application response time in the few milliseconds range
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2021 2022 2023 2024 2025 2026 2027 2028 2029 2030Wireless Technologies

Spectrum Enhancements for up to 100 GHz;
New spectrum (6-7 GHz; 100-170 GHz)

New design for spectrum above 100 GHz;
AI-aided spectrum management; joint sensing and comms

New design for spectrum up to 300 GHz; 
Integrated sensing and comms

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

Massive MIMO Enhancements to beamforming for 
higher frequencies and multi-users

Larger antenna arrays (e.g. 512 or more) and super-
directivity at higher frequencies; Distributed and 

coordinated multi-point schemes.

Holographic beamforming; PAAs of 1024 
or more; Reconfigurable intelligent 

surfaces; AI-aided ultra massive MIMO

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

Coding and Modulations Enhancements to LDPC/Polar + QAM; 
Early non-uniform constellations

AI-aided channel codes (e.g. LDPC/Polar/Read-Muller) for 100s of Gbps throughputs; AI-aided 
constellation shaping and non-uniform constellations with orders exceeding 256QAM

LDPC/Polar codes; Uniform 
constellations (up to 

256QAM)

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

Limited enhancements; 
Dynamic duplexing

Resurgence of non-orthogonal multiple access aided with AI;
Resurgence of in-band full duplexing aided with AI

Today

Waveforms OFDM-based with new numerology 
tailored to new frequencies

New waveforms to cope with (1) massive MTC (e.g. UFMC); (2) higher frequencies (e.g. Impulse-based); 
(3) positioning accuracy; and (4) low power and higher energy efficiency

OFDM-based with flexible 
numerology

Future

Low power
Power saving (3GPP); and 

wake-up radio (IEEE 
802.11)

Up to few 10’s of % increase in IoE 
device-life, handset standby time

Zero-Energy TRX operating with 10’s of nW;
Energy harvesting including backscattering

AI/ML assisted self-sustaining devices 
reaching power density of 0.1W/mm2; 

Wireless power transfer 

Positioning Solutions <1m; Ongoing 
specs (.11az, 3GPP)

Improved accuracy <20 cm based on 
cooperative techniques, high 

frequencies and angular separation

Improved accuracy <10 cm based on integration with sensing and RF fingerprinting; 
Integration with non-terrestrial networks; and use of AI

Multi-connectivity
Dual connectivity  (e.g. 

3GPP); Dual-access (3GPP-
WiFi)

Integrated access (licensed and 
unlicensed; 3GPP and WiFi);

IAB enhancements

Multi-access-based multi-connectivity (terrestrial and non-terrestrial);
(Wireless and optical wireless); AI-aided multi-access management
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Network Technologies

Edge native computing Edge+5G integration; Inter-edge 
interworking and federation; Support for mobile and power-constrained edge hosts AI-powered solutions and Apps; Seamless 

integration across domains and tech
Edge-cloud solutions; Ongoing 
specifications (ETSI MEC/3GPP)

Deterministic and 
reliable networking

Support for wireless (e.g. private 
networks) 

Extended support for reliability and availability over wireless (e.g. IETF RAW); 
Enhanced determinism and time sensitivity to support time-critical (tactile) internet Apps

Deployed in wired networks; 
Specified in IETF and IEEE 802.1

Automation and 
Network AI/ML

AI-powered network control including 
for non-real time RAN management

Zero touch management; Small-data based distributed 
analytics and distributed AI for control and user planes

Full automation and distribution end-to-
end including on-the-device

Big-data based management 
solutions (OSS/BSS); Ongoing 

specifications (3GPP, ETSI)

Today

Virtualization Orchestration of Core Services; 
Improved runtime perf.

Service continuity, elasticity and portability of virtual 
networking functions (VNF) in the core and RAN

Extensions for VNF support on board 
constrained mobile devices

SDN and NFV enablers; Mature 
specifications (e.g. ETSI NFV)

Future

Non-terrestrial 
networks

Separate systems (GEO/LEO); 
Ongoing specification for 

future integration (e.g. 3GPP)

Convergence with terrestrial (e.g. 
virtualization, edge, slicing, latency)

Seamless integration with terrestrial (unified 
connectivity, extreme coverage)

Extensions for support of massive 
miniaturized (nano) satellites and HAPs

Quantum Internet Preliminary research started in 
IETF Single hop experiments Multi-hop deployments but with low # of Qubits Initial roll out of larger scale networks 

with higher # of Qubits

Distributed ledgers
Cloud-based solutions; Early 
specifications (e.g. ETSI PDL, 

SAI)

Blockchain for network data 
management and security Blockchain for support of distributed networks, distributed AI, and distributed Edge

Slicing Key feature in 5GS; Ongoing 
specifications (3GPP)

Improved control of distributed 
resources, and inter-slice interworking Support for “on the fly” slice creation, instantiation and scaling

2021 2022 2023 2024 2025 2026 2027 2028 2029 2030



Tentative Questions
1. [David] In 5G, ETSI has brought in noticeable technology contributions such as ETSI NFV, ETSI MEC, and ETSI 

DECT-2020. How do you see this success repeating and boosted in 6G? Through what new technologies 
and what engagement models?

2. [Mikko] HEXA-X for 6G has been likened to METIS for 5G. How would you describe the HEXA-X approach in 
setting the international agenda for 6G compared to METIS in 5G?

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] In Europe, we had 5G-IA and now 6G-IA, and in the USA, ATIS NGA, both with similar 
structure, scope and stakeholders. How do you see the two organizations joining forces to promote a 
transatlantic vision and roadmap for 6G?

5. [David] How does ETSI look at the American model of the NGA developing under ATIS? Should we expect 
similar alliances on 6G to develop under ETSI? 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 not?
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