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ITU-T SG15’s Sustained Contributions on Optical Technologies
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Figure 1 Phases and timeline of fibre-optic communication systems evolution

» Communication capacity per fiber has remarkably increased by >10,000 times over the last 40 years!

» Evolution from single-span transmission to intelligent networks with high throughput and fine granularity.

Reference: Technical Report on Optical Fibers, Cables and Systems (TR-OFCS).




Evolving towards Service-Oriented Optical Network (SOON)

End-to-end (E2E) network slicing for « Multi-Layer and Multi-Domain
guaranteed quality of service (QoS) - Management & Control (M&C)
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[1] The “SOON” concept was also discussed at the ITU-T Q11/15 Interim Meeting in Zurich, 29 June 2023.
[2] wd1214-52,“Considerations on the management and control of cloud-service-oriented optical networks”, ITU-T SG15 Q12&Q14, Hong Kong, 18-22 Sep., 2023
[3] Y. Zhao et al., "Multi-layer resource scheduling architecture and algorithm for a service-oriented optical network based on a fine grain OTN," in Journal of Optical

Communications and Networking, vol. 16, no. 10, pp. F13-F25, October 2024.



Design Principles and Use Cases of IMT-2030
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China Mobile’s View on Optical Networks for IMT-2030

7\ 7
@ SRR

KPIs of 6G Transport

6G “Connect to Intelligence” motivates 6G transport network “Intelligent Connection” evolution,
building multi-dimensional abilities of “Beyond Connection”

Capabilities

Single station peak data rate x10

Fronthaul data rate 100G
Large

Bandwidth Metro access: 100G

Metro aggregation: 400G
Transport Metro core: 1.6T

W Cross Station Coordination ~100ps
O Low

\2\ i —
Latency Femto Latency Requirements ~300us

Backhaul Latency Requirements ~ms

High Connection Setup ~minute
Flexibility | Connection Density x10~100
Air Interface Reliability 1-106 ~ 1-107
Reliability | Transmission Reliability 1-10-7

Reference: Keynote speech by Dr. Han Li of China Mobile at the ITU workshop on
“The Evolution of Transport and Access Networks to Support IMT 2030/6G" , 7 July, 2024




China Unicom’s View on Optical Networks for Al (AiNet)
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New G.654.E fibres and cables are deployed for AiNet

References: ACP2024 Plenary Talk by Dr. Xiongyan Tang of CUC, 3 November, 2024; Keynote speech by Dr. Shikui Shen of China
Mobile at the ITU workshop on “The Evolution of Transport and Access Networks to Support IMT 2030/6G"” , 7 July, 2024.




China Telecom’s View on Optical Networks towards 2030

New generation intelligent cloud-network operation system
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Enables high-speed data transfer between clouds, and bring value to optical networks and connections

Reference: F5G contribution F5G(24)020029r2 by Drs. Yuyang Liu, Anxu Zhang, Chengliang Zhang, Tao Guo and Yi Lin,
14 November, 2024.




Enabling Optical Components and Devices

High-speed 250Gbaud Thin-Film
Lithium Niobate (TFLN) Modulator

s C6T+L6T (12 THZ)
¥ optical amplifier
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Reference: Xiang Liu, “Optical transport technology innovation in the intelligent era”, Keynote talk at Network X 2024, Paris, October 9, 2024.

Low power, high integration coherent
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Energy-and-Resource-Efficient Low-Latency Metro Network

Analysis on the compatibility of metro aggregation network based on the new
G.672 MD-ROADM example with the G.807 functional architectures
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Reference: ITU-T Q6 Interregnum Meeting contribution WD06-06 (CMCC & Huawei), Hong Kong, 18-22 November 2024.



Optical Sensing for Network Monitoring & Protection

— Sensing optical fiber Principle
; » Distributed acoustic sensing relies on light which is
Rayleigh backscattered from small variations in the

refractive index of the fiber.

light sent from laser
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* Reduce interference noise, while maintaining >99.9% of the signal »  Recognition accuracy > 97% , Al-Based Deep Self-Learning

Many contributions on this subject at the ITU-T Q6 Interregnum Meeting, Hong Kong, 18-22 November 2024.




Assurance of Service-Level Agreement, Availability & Performance

Service Co-routing Detection
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Meaningful & Valuable Evolution of Optical Networks towards 2030

e Sustainability e Connecting the unconnected e Security and resilience e Ubiquitous intelligence

Network for Al:
10Gbps user experience 1 ms latency 99.9999% availability

Al for Network: E2E Guarantee of QoS with Automation, Optimization, and Protection

10Gbps Intelligent Access Network One-hop Metro FMEC Network 3D-Mesh Backbone Network
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