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New Trends Shaping Networks

AI revolution

Driving greater capacity and 
integration with compute/GPUs
6G: AI native?
E2E Networks for AI and AI for 
Networks

Sensing and 
communication
Both radio and optical
Sensing for ‘situational awareness’, 
reliability, physical security and 
management

Access-Metro Edge 
Convergence
Compute continuum: IoT-Edge-Core
Open Networking: O-RAN
Radio and Optical Confluence 

2
© CONNECT 2025



AI is the Next Killer App 
for Networks
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Agentic = Network AI

https://www.datacenterfrontier.com/network/article/55274499/zayos
-fiber-bet-scaling-long-haul-and-metro-networks-for-ai-data-centers

Cisco White 
Paper “AI 
Infrastructure for 
the Agentic Era 
2025
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Hierarchical Network

• Access
• Metro/Regional
• Long-Haul
• Electronic 

switching between 
each network 
layer

Metro Core

Distribution Rings

PON

PtP

Microwave BH

Access Link

WDM

Microwave Backhau

Core Switching

PON

Long 
Haul

Access Switching

Macro Cell

Central Office

Radio Processing

Widely used for 20+ years
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From Internet to AI Backbone
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DCI Network

Metro 
Networks

Enterprise 
Hyperscale 
DC, IXP

Edge DC, 
Micro DC,  
Access 
Nodes

AI

AIAIAI AI

AI

Push 
capacity 
into metro-
edge

Move capacity efficiently 
in the metro-edge

Serve growing range 
of diverse applications

Edge 
Clouds
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Real Time AI-Driven Event 
Management
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Response

Data

Adapt 
Network

AI

Increase Capacity 

Turn down or 
redirect 

Decrease 
Latency 

Multi-Modal Data: 
Sensing, Video, CSI,…

Edge Data 
Centre
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www.theguardian.com/technology/article/2024/jul/02/
google-ai-emissions

Popular Science, Oct 2024 8
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O-RAN Architecture
>1 s control loops

<1 s control loops

Non-Real 
Time
RAN Intelligent 
Controller

Near-Real Time
RAN Intelligent 
Controller
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© 6G-XCEL 2025

Decentralised AI in Networks
Explore common AI control elements (AIC) and model (MMB) and data (DMB) management tools 
to work across technologies and domains

Near RT-RIC

Non RT-RIC

Near RT-RIC

Non RT-RIC

Transport SDN

MMB

AIC

AIC

AIC AIC

Network OS
AIC

AI 
Se

rv
ice

 M
gm

t &
 

Or
ch

es
tra

tio
n

• TMF633 Service Catalog 
• TMF638 Service Inventory 
• TMF915 AI Management

MMB

DMB

Use TM Forum Open APIs to interface with 
AI orchestrators 10



AI Control in the Network

AIC
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Response

Data

Adapt 
Network

AI

Increase Capacity 

Turn down or 
redirect 

Decrease 
Latency 

Multi-Modal Data: 
Sensing, Video, CSI,…

Edge Data 
Centre

AIC

AICAIC

AIC

AI Network control
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ECO-eNET key innovations

Sub-THz

FSO+ Sub-THz
Sub-THz
OSaaS

FSO

Cell-free
d-MIMO L1/L2 Switching

BBU-MEC Proc.

Flex-WDM

MEC+Split-PHY

Adaptive Split-PHY & 
coding for Analog & 
Digital RoF

Wireless 
short-cut

OSaaS + 
Fibre Sensing

In-Network 
Decentralised AI

Radio-Optical-
Radio paths

Wireless-wireline 
mesh networks in 
the metro/edge
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Mesh Networks at the Edge

Presenter Notes
Presentation Notes
Confluent edge mesh



From Convergent to Confluent 
Networks
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Confluent Systems
• Confluent transmission refers to a system that natively 

supports multiple transmission media and their signals as 
opposed to just a convergence of the enabling technologies.
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Presenter Notes
Presentation Notes
To enable such mesh networks at the edge, a seamless and efficient integration of these diverse technologies is needed. 

In particular, radio and optical signals will more than converge, 

they will need to be confluent: flowing together in a unified transmission network 




Analog, Digital, and Sensing
• Analog and digital 

communication signals:
– (A. Delmade, et. al., "Metro access 

network with convergence of coherent and 
analog RoF data services,” ECOC 2023)

• Sensing and 
communication signals:

– (Z. Wang, et. al. OFC 2023 and JLT 2024) 

100 Gb/s
800 MHz 
aRoF800 MHz 

aRoF
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Confluent Transmission Technologies
• Fibre Spectrum Services (OSaaS)
• Plasmonic Sub-THz link

• 1 Tb/s @ 1 km, 190-350 GHz

• FSO fixed wireless
• 1 Tb/s @ 1 km, WDM

• Hybrid sub-THz/FSO
• Compensating atmospheric effects

• DWDM Optical X-Haul
• Control & management

• Coherent OTDR based fibre sensing
• Distributed Acoustic Sensing

OXC

C-OTDR

DAS

R
O

AD
M

OSaaS: 
DWDM digital + analog
+ sensing signals

Free Space Optics

Sub-THz

Sensing

ECO-eNET Node
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Move to Cell-Free Radio
• From Joint-CoMP and Massive MIMO to Cell Free 
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Mesh, Multi-Technology Edge for 6G
• Enhancing connectivity to AI compute in edge data centres

– Increased bisection bandwidth between edge data 
centres for advanced and agentic AI

• Connecting users to AI applications
– Lower latency, higher capacity, and greater resilience 

through route diversity
• Scalable cell-free dMIMO architectures
• Integrated sensing and communications
• Adaptive for sustainability—support renewable energy 

sources
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