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Estimations of global mobile traffic per subscriptions per month

Estimations of global mobile subscriptions with different categories

Fig 1. IMT subscriptions and traffic estimates for the years 2020 to 2030 [1] 
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Fig 2. Societal Motivation and Application Trends [2]
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Metric IMT-2020 (5G) IMT-2030 (6G)

Peak data rate Up to 20 Gbps Up to 200 Gbps

User-experienced 

rate
~100 Mbps 300–500 Mbps

Spectrum 

efficiency
~30 bps/Hz (1x)

45–90 bps/Hz (1.5-

3x)

Area traffic 

capacity
10 Mbps/m² 30–50 Mbps/m²

Connection 

density

~10⁶ 

devices/km²
~10⁸ devices/km²

Latency ~1 ms 0.1–1 ms

Reliability 10⁻⁵ 10⁻⁵ to 10⁻⁷
Positioning 

accuracy
~10 m 1–10 cm

Additional 

capabilities

AI-assisted 

network 

optimization, 

Terrestrial (TN) 

focused & NTN 

integration 

AI-native, sensing, 

sustainability 

focused, Terahertz 

(THz) spectrum 

usage, TN & NTN 

seamless unified 

interoperability

Table 1: Capabilities Comparison 5G vs 6G [2][3] 

Fig 3. Usage Scenario extended from 

5G to 6G [2] 

ITU-R : Global Vision of 6G
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Standardization Perspective

• Release 20 (2025–2027): Study Phase

o AI-native RAN/Core 

o ISAC 

o THz spectrum 

o NTN integration 

o Advanced energy models

• Release 21 (2027–2029): Normative Work

o Technical Specifications forming basis of 6G Radio Interface Technologies (RITs)

• Commercial Deployment: ~2030

o Aligned with ITU timeline for IMT-2030 candidate submission and approval.

o Standardization is structured, gradual, and evidence-based [4]

3GPP Roadmap Toward 6G Layer Band Purpose

Coverage 
Layer < 3 GHz Ubiquity

Capacity 
Layer 4.4–15.35 GHz Main 6G 

mobility layer

Extreme 
Layer

24.25–71 GHz Hotspots / XR

Sub-THz 
Research >100GHz Experimental

Table 2: 6G Spectrum Strategy [3b]
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Research Perspective

• 6G-NTN

o 3D multi-layered NTN architecture [7]

• SUSTAIN-6G

o Energy-aware network operation [8]

• National Institute of Standards and Technology (NIST)

o Cybersecurity Framework and Zero Trust Architecture

o Post-Quantum Cryptography (PQC) [9]

• Hexa-X-II (Europe’s 6G Flagship)

o Goal: End-to-end (E2E) 6G system blueprint for IMT-2030

o Focus: 6G as unified platform (communication + sensing + compute + AI)

o Design Principles

▪ Simplification (avoid 5G complexity)

▪ Sustainability (minimize environmental footprint)

▪ Persistent security & privacy [10]
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Research Perspective

• 4 Horizontal Layers

o Infrastructure layer, 

o Network layer, 

o Application Enablement Platform layer (AEP), 

o Application layer

• 2 vertical pillars across the architecture

o AI/ML + Data framework

o Security, Privacy, Resilience (SPR)

o Multi-Stakeholder TechCo

o Network Operators (NOPs) 

o Communication Service Providers (CSPs) 

o Digital Service Providers (DSPs) 

o Capability Operators (COPs) [10]

Hexa-X-II 6G Architecture
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Research Perspective

Fig 4. Hexa-X-II 6G E2E system blueprint [10]
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Operator Perspective

• Provides practical strategic guidance for future mobile networks

• Focus: cost-effective, sustainable, innovative evolution

• View:

• Evolution Not Revolution

o 6G should build on 5G

o Avoid unnecessary redesign

o Introduce features only if they provide clear operational value

• Global Harmonization

o Avoid fragmentation

o One clear architecture path

o Avoid complexity (multiple architecture options, unused features)

• Operator-driven priorities 

o Technology push alone is insufficient 

o Market demand must justify investment

o Use cases must generate revenue [5][6]

NGMN - Operators View
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Vendor Perspective

• Evolutionary architecture

o Reuse 5G Service-Based Architecture (SBA)

o Backward compatibility ensures seamless interworking between 5G and 6G

• Modular & orthogonal design

o Anchor + Fast protocol stacks

o Orthogonal Non-Access Stratum (NAS) and Radio Resource Control (RRC)

o Device-specific modules [12][13]

• AI-native integration

o Devices, RAN, CORE and Operations, Administration, and Maintenance (OAM)

o Digital twins and closed control loops, Intent-driven orchestration [15]

• Smooth 5G–6G migration

o Single Registration & IP Sharing

o RAN sharing among operators [11]

• Spectrum reuse strategy

o Multi-Radio Spectrum Sharing (MRSS)

o Carrier Aggregation (CA) [14]

Nokia’s 6G Vision: Evolutionary & Modular
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Vendor Perspective

Fig 5: Nokia’s 6G Architecture [11][19]
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Vendor Perspective

• Foundational AI  transformation 

(paradigm shift)

o A-RAN (Neural Edge): 

Communication + AI + 

sensing (C+A+S)

o A-Core (Neutral Centre): 

Intent based Orchestration

• Dual Approach artificial general 

intelligence (AGI)

o AI for Network (AI4NET) and 

the Network for AI (NET4AI)

o learn, predict, and self-adjust 

continuously [17][18]

Huawei 6G Vision: Connected Intelligence

Fig 6: A-RAN A-Core Architecture [18]
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Vendor Perspective

• Native AI (AI4NET + NET4AI)

o learn, predict, and self-adjust continuously

• Networked Sensing

o network can perceive its surroundings while transmitting data

• Extreme Connectivity (THz, cell-free MIMO) 

o ultra-low latency, and centimeter-level positioning accuracy, enhance coverage, 

• Integrated TN + NTN

o Global seamless coverage (Ground, Air, Space)

• Native Trustworthiness

o zero-trust principles, quantum-safe cryptography, and privacy preserving 

computation techniques such as federated learning and secure multi-party 

computation

• Sustainability (100× efficiency goal) 

o AI-driven power management, Green hardware, energy-efficient algorithms [17]

Six Pillars of Huawei’s 6G
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Evaluation of Stakeholder Perspective

Dimension NGMN (Operators) Nokia Huawei

Primary 

Objective

Practically deployable, 

cost efficient, and 

sustainable

Simple, Modular, 

Standalone, 

Implementable system

AI-driven system 

transformation

Architecture 

Philosophy

Evolution, backward 

compatible, reusable, 

simplicity, single 

architecture

Modular SBA evolution 

with NF reuse, user and 

operator centric

Clean-slate AI-

native: A-Core and 

A-RAN, data-centric

AI Integration
AI for automation and 

digital twin services

AI in closed control 

loops and JCAS 

integration

AGI-driven 

communications

Spectrum and 

RAN Strategy

Spectrum reuse <8GHz 

and expansion 6–15 

GHz; use sub-THz only 

where justified.

MRSS, mMIMO, 

coordinated RAN

THz, RIS, cell-free 

MIMO, A-RAN
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Evaluation of Stakeholder Perspective

Dimension NGMN (Operators) Nokia Huawei

Sensing 
Capability

Sensing as service 
enabler

JCAS with sensing NFs
Network as continuous 
sensing platform using DT

Security and 
Trust

Built-in trust and 
quantum-safe security

Modular Non-Access 
Stratum security and 
forward secrecy

Federated learning and 
privacy-preserving security

Sustainability
Cost-efficient and 
optimized operation

Energy-aware AI and 
infrastructure reuse

AI-driven power 
optimization and green 
hardware

Migration 
Strategy

Smooth migration with 
minimal hardware 
changes

Network Function reuse 
and gradual upgrade

Clean-slate approach with 
service-level compatibility
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Proposed Architecture

NOPs: Network Operators 
CSPs: Communication Service Providers
DSPs: Digital Service Providers 
COPs: Capability Operators 

NaaS: Network as a Service
AIaaS: AI as a Service
IaaS: Infrastructure as a Service
CaaS: Compute as a Service

RU: Radio Unit
SeMF: Sensing Management Function
AMF: Access and Mobility Management Function 
SMF: Session Management Function 

UPF: User Plane Function
PCF: Policy Control Function
NRF: Network Registration Function
DTN: Digital Twin Network

Fig 7: Developed Evolutionary Architecture [12-16]
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Fig 8: Developed Revolutionary Architecture [10,17-18]

NaaS: Network as a Service
AIaaS: AI as a Service
CaaS: Compute as a Service
IaaS: Infrastructure as a Service
TN: Terrestrial Network
NTN: Non-Terrestrial Network
LEO: Low Earth Orbit
HAPS: High-Altitude Platforms
UAVs: Unmanned Aerial Vehicles
MEC: Multi-access Edge Computing 
RAN: Radio Access Network

Research Group for Telecommunication Networks
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Conclusion

• 6G standardization remains in an early and evolving phase, and significant work is

required to achieve globally harmonized, interoperable, and implementable systems.

• Current 6G visions show convergence in target capabilities (Native-AI, integrated-

sensing, sustainability, enhanced resilience & security, unified TN & NTN) while

divergence in architectural realization.

• By 3GPP Release 21, evolutionary and revolutionary views are expected to converge 

into the first practical 6G baseline.

• This baseline will likely preserve key 5G NFs investments, backward compatible & 

deployment feasible by enabling gradual spectrum migration and introducing advance 

capabilities as modular extension rather than complete infrastructure replacement.

• The Native AI + Control + Trust Stratum enables distributed intelligence and supports 

advanced capabilities such as cell-free MIMO, sub-THz communication, ISAC, and 

NTN which are under active research and face challenges in standardization maturity, 

interoperability, and deployment complexity.
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Q&A

THANK YOU FOR YOUR ATTENTION!



30. MKT | A View of 6G
Research Group for Telecommunication Networks

21

Reference

[1] ITU-R, “IMT traffic estimates for the years 2020 to 2030,” Report ITU-R M.2370-0, July 2015. 

[2] International Telecommunication Union (ITU), "Recommendation ITU-R M.2160-0: Framework and overall objectives of 
the future development of IMT for 2030 and beyond," Nov. 2023. 

[3] U. Trick, 5G: The 5th Generation Mobile Networks, 2nd ed., Berlin, Germany: De Gruyter Oldenbourg, 2024.

[3b]U. Löwenstein, “ITU-R update: WRC-23 and IMT-2030 (6G),” presented at the one6G Summit 2025, Bologna, Italy, 
Sept. 2025.

[4] D. Mavrakis and M. Saadi, “Bridge to 6G: Spotlight on 3GPP Release 20,” ABI Research and InterDigital, Oct. 2025.

[5] NGMN Alliance, "6G Key Messages – An Operator View," Version 1.0, May 28, 2025.

[6] NGMN Alliance, "Network Architecture Evolution Towards 6G," Version 1.0, Feb. 18, 2025.

[7] 6G-NTN Consortium, “D3.7: Report on 3D Multi-Layered NTN Architecture,” SNS JU, Horizon Europe, Jan. 2026. 

[8] SUSTAIN-6G, “SUSTainability-Advanced and Innovative Networking with 6G,” 2026. 

[9] NIST, “FIPS 203, 204, and 205: Post-quantum cryptography standards,” Aug. 2024. 

[10] Hexa-X-II Consortium, “Deliverable D2.5: Final Overall 6G System Design,” Horizon Europe SNS Joint Undertaking, 
Public Deliverable, Feb. 2025. 

[11]  Nokia, "6G system architecture: where innovation meets evolution for a more sustainable and connected world," 
Nokia, 2023. 

[12]  Nokia, “A novel approach to radio protocols design for 6G,” white paper. [Online]. Available: 
https://www.nokia.com/asset/f/213456/ 

[13]  Nokia, “Transforming the 6G vision to action,” white paper, Mar. 2025. [Online]. Available: 
https://www.nokia.com/asset/f/214027/ 

[14]  Nokia, "Simplifying spectrum migration from 5G to 6G," Nokia White Paper, 2023. [Online]. Available: 
https://www.nokia.com/asset/213378/  [Accessed: Dec. 11, 2025].

[15]  Nokia, "AI opportunities in 6G Layer 2," Nokia White Paper, 2023. [Online]. Available: 
https://www.nokia.com/asset/213703/  [Accessed: Dec. 11, 2025].

[16]  Nokia, “Security and trust in the 6G era,” white paper. [Online]. Available: https://www.nokia.com/asset/i/210527/  
[Accessed: Dec. 9, 2025]. 

[17] Huawei, 6G: The Next Horizon - Huawei 6G White Paper, Huawei Technologies Co., Ltd., 2024.

[18] Huawei Technologies Co., Ltd., AI: The Bridge to 6G, 2024. [Online]. Available: 
https://www.huawei.com/en/huaweitech/publication/202401/ai-bridge-to-6g 

[19] G. Kunzmann, "Sicherheit in 6G Netzen: Risiken, Schutzmechanismen und Standardisierungsperspektiven," Nokia, 
presented at 6G Austauschplattform 6, BNetzA Mainz, Germany, May 7, 2026.


	Folie 1
	Folie 2: Agenda
	Folie 3: Introduction
	Folie 4: Introduction
	Folie 5: Standardization Perspective
	Folie 6: Standardization Perspective
	Folie 7: Research Perspective
	Folie 8: Research Perspective
	Folie 9: Research Perspective
	Folie 10: Operator Perspective
	Folie 11: Vendor Perspective
	Folie 12: Vendor Perspective
	Folie 13: Vendor Perspective
	Folie 14: Vendor Perspective
	Folie 15: Evaluation of Stakeholder Perspective
	Folie 16: Evaluation of Stakeholder Perspective
	Folie 17: Proposed Architecture
	Folie 18: Proposed Architecture
	Folie 19: Conclusion
	Folie 20: Q&A
	Folie 21: Reference

