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Across the global mobile network landscape, intensifying market
competition and stagnating traditional revenue lines are
squeezing operators directly in the middle. To break free from
this commodity trap, carriers have spent years searching for
enterprise use cases that propel them up the value chain
beyond connectivity.

The commercialisation of Physical Al, specifically the deployment
of robotic labour within the human workforce, offers an
opportunity for telcos to take a controlling position early in what
is promising to be a large and valuable market.

As these robots step beyond physically impressive demos onto

unmapped factory floors, logistical hubs, and medical centres, they hit a critical wall. The emerging
bottleneck to scalable humanoid robotics isn’t mechanical design; it is the limits of on-robot
intelligence, which is greatly enhanced by shifting cognition to low-latency networks hosting edge Al,
what could be described as distributed intelligence.

At Mobile World Congress this year, a live physical Al demonstration in the Capgemini stand featured
an advanced humanoid robot. It didn't breakdance or perform flying kicks; instead, it moved boxes
indicated by a human operator from one place to another. By performing real-time task decision
making and understanding of natural human behaviour, the system didn't just capture the attention
of enterprise architects - it secured a Tom's Guide “Best in Show” award for its groundbreaking
capabilities. The cognitive intelligence to enable those capabilities wasn’t on the robot; it was
provided via edge Al, connected to the robot via a network link.
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By combining intelligence from the network with the emerging Human-Machine Understanding (HMU)
models, validated by this showcase, telecommunications operators can claim their position as the
foundational operational backbone of tomorrow’s autonomous labour market. But there are a few
challenges to overcome first.

The deep tech triad of collaborative labour

Deploying mobile, autonomous humanoids alongside human workers requires seamlessly blending
three distinct technology vectors into a single, real-time control loop:

Physical Al: Machine learning models integrated into physical forms that must run complex neural
networks for spatial computing, object grasp mechanics, and dynamic balance adjustments
simultaneously.

Human-Machine Understanding (HMU): The crucial behavioural layer that allows a robot to
interpret human intent and support them effectively. Rather than executing rigid code, HMU
continuously monitors the operator, the environment and the task at hand to allow safe and trusted
real-time collaboration.

Network Automation: The automated software layer that dynamically provisions cellular pathways,
guarantees dedicated bandwidth slices, and balances intense computing workloads so critical safety
loops never experience packet drop or jitter.

In practice, this triad creates a high-stakes control loop paradox. If a humanoid worker encounters an
unexpected human movement in a shared warehouse aisle, its HMU layer must instantly flag the shift
in intent. To guarantee safety, this contextual data must be offloaded via an automated network slice
to a local edge server, which recalculates the robot’'s physical movement path in milliseconds. If any
link in this network fabric lags, the physical Al fails, potentially turning an expensive enterprise asset
into an immediate industrial hazard.

Distributed Intelligence: moving the brain to
the edge

For enterprise buyers, one of the most pressing engineering challenges holding back humanoid fleets
is the balance between physical payload, battery life, and local compute costs. Packing enough raw
GPU power directly onto a humanoid to handle all the cognitive, motive, and planning functions
required to successfully execute tasks adds weight, heat, and cost to each individual robot.

The path to commercial scalability requires a distributed intelligence architecture. As demonstrated
with the MWC award-winner, the humanoid’s onboard systems should handle immediate, low-latency
reflex controls, while heavy processing tasks - such as high-fidelity semantic mapping, task planning,
and deep HMU behavioural analysis - are offloaded to edge Al nodes hosted by the operator.

To make distributed intelligence a reality, MNOs must deliver highly reliable intelligence from the
network, designed around three major technical criteria:

The connectivity dependency: Offloading intelligence to the network demands that the network is
always available. 5G can provide the mobility, QoS guarantees, and high-performance throughput
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required to maintain continuous and safe operations. Achieving this drives the need for intent-driven
network slicing to dynamically isolate and prioritise traffic. Telemetry data for decision making
requires minimal bandwidth but absolute, zero-failure latency guarantees. Conversely, contextual
video logs can absorb minor transmission delays but require heavy throughput.

Compute location: Legacy cellular networks are heavily optimised for downlinking media.
Humanoids invert this demand. A single unit outfitted with multiple HD cameras, LiDAR arrays, and
tactile sensors can generate significant uplink data streams. Multiplied across a corporate campus
fleet, this introduces unprecedented concurrent uplink demands at the local cell site. Network uplink
asymmetries currently require processing data on the robot to manage the sheer volume of data, but
the question is, how much processing is done on the device? Where data is transformed into decisions
is a critical architectural decision; the robots at MWC consumed significantly less power and ran
cooler when that decisioning was offloaded to edge Al.

The semantic network: Overcoming the increasing demands on network links and QoS requires a
shift from bit-rate transmission to semantic networks, sending extracted semantic meaning rather
than raw, unoptimized bitstreams. Sending full video streams is highly inefficient when what'’s
required is the spatial information in the video. The MWC demo converts video data of humans into
vectorised representations of their posture. In the realm of Al, this means the edge device is
effectively acting as a physical-world tokeniser, translating raw human movement into lightweight
'semantic tokens' that the Al can instantly read. Instead of choking the network with millions of raw
pixels, the robot streams a handful of precise tokens detailing position and intent, enabling the robot
to understand gestures such as directed looking and pointing.

Unlocking the Operator Business Case:
Beyond Connectivity

For forward-thinking operators, this deep-tech integration has the potential to unlock highly lucrative
monetisation opportunities of the future that extend far beyond traditional data subscription models:

Tiered, risk-based SLA slicing

Carriers can structure multi-tiered, premium service level agreements (SLAs) tailored to an
enterprise's specific operational risks. Companies will pay premium enterprise rates for deterministic,
guaranteed slices used for safety and control, while routing less critical background logs over lower-
tier, high-throughput pipelines.

Robotic platform operations

Creating robotic systems is complex, requiring competencies most enterprises don’t currently
possess. Operators can become the enablers of the Physical Al revolution by providing platforms that
aid enterprise buyers in creating, deploying and managing robotic workflows integrated into
distributed intelligence. This significantly lowers the barrier to entry for enterprise buyers, allowing
them to purchase lighter, cheaper humanoid hardware that connects directly to the carrier's network-
hosted cognitive intelligence.
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Providing human-machine understanding as a service
(HMUaaS)

By hosting and maintaining complex, pre-trained human behavioural models directly within their
distributed edge Al nodes, operators can offer HMU-as-a-Service. This enables on-demand, value-add
capabilities for enterprise buyers, from human action recognition to behaviour prediction and
augmented reality integration.

The strategic blueprint for MNOs

To secure their place at the centre of this industrial revolution, network operators must move
aggressively on three fronts:

Deploy private enterprise frameworks serving distributed intelligence: Commercial sales
divisions must transition from focusing on corporate wireless plans to comprehensive, co-located
private network frameworks that combine local cellular infrastructure, advanced edge Al hardware,
and the software platforms that make it work.

Partner for co-developed edge models: Telcos should actively partner with deep-tech research
teams to develop specialised behavioural and spatial Al models natively within their distributed
operator cloud ecosystems and the patterns for deployment across a distributed intelligence
architecture.

Standardise robotic semantic communications: Operators must work alongside robotics
manufacturers to embed open semantic communications directly into robotic operating software,
allowing humanoids to coordinate compute tasks seamlessly.

Conclusion: engineering the automated era

The true success of the autonomous workforce will not be determined inside a robotics lab or by the
dexterity of an artificial hand. It will be decided by the matching of physical robot capabilities to
distributed intelligence, with networks becoming a critical conduit of reliable, scalable intelligence.

By converging network automation, physical Al, and human-machine understanding, principles
vindicated by the MWC demo, telecommunications operators can become the essential backbone for
the workforce of tomorrow.
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