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1 Executive Summary

Connected, Cooperative, and Automated Mobility (CCAM) and advanced mobility
services represent some of the most demanding application domains for 5G and Multi-
access Edge Computing (MEC). Previous project deliverables have demonstrated
that many of these use cases can only be realized at scale if compute and connectivity
are tightly integrated and deployed close to end users and infrastructure. Building on
this foundation, this report summarizes the previously shown mobility-driven use
cases and their technical and operational requirements and highlights the small
extend and fragmentation of the current European edge and MEC landscape, and the
systemic challenges that prevent the emergence of a truly pan-European edge
infrastructure.

From a use-case perspective, the report focuses on high-impact mobility scenarios
such as cooperative driving functions, collision avoidance, emergency vehicle alerts,
Green Light Optimal Speed Advisory (GLOSA), platooning, real-time ftraffic
management, and cross-border automated driving along European transport
corridors. These use cases are characterized by mobility across large geographic
areas, frequent transitions between networks and countries, and strong dependencies
on real-time data exchange between vehicles, infrastructure, and backend systems.
Compared to geographically bounded smart community applications, mobility use
cases impose significantly higher and more heterogeneous demands on both network
and compute infrastructure.

The requirements derived from these use cases can be grouped into deployment,
technical, and service-level dimensions. Key deployment requirements include
continuous coverage along corridors, support for multi-operator roaming with fast
handover, multi-network redundancy for mission- and safety-critical services, and
edge compute placement that follows user mobility. Technically, many mobility
applications require ultra-low and predictable latency, high reliability (up to “five nines”
for safety functions), flexible throughput ranging from small safety messages to high-
bandwidth data streams, and advanced capabilities such as precise positioning,
geofencing, network slicing, and local breakout. On the service level, stringent
requirements apply to latency, reliability, security, and quality of information,
particularly for safety-related use cases where delayed, incomplete, or inaccurate
information can have severe consequences.

Against these requirements, the European edge and MEC landscape is still in a
transitional phase. While several major mobile network operators have deployed MEC
capabilities nationally - often in partnership with hyperscalers or through proprietary
edge platforms - Europe lacks a mature, widely available, and interoperable
pan-European MEC offering. Deployments range from private and on-premise MEC
for industrial use cases to public, network-integrated MEC in selected metropolitan
areas. Architecturally, the landscape is fragmented, with different operators pursuing
hyperscaler-based MEC, sovereign telco edge solutions, or hybrid approaches.
Although initiatives such as standardized network APls, open-source platforms, and
operator federations are emerging, commercial MEC availability remains limited in
geographic scope and inconsistent across countries.
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The report identifies a comprehensive set of challenges that explain why current MEC
deployments fall short of mobility use-case needs and why a pan-European
infrastructure has not yet materialized. Politically and institutionally, fragmented
spectrum policies, divergent coverage obligations, and the absence of cross-border
governance and cost-sharing frameworks hinder coordinated corridor deployments.
Economically, high deployment costs, unclear and often negative business cases,
immature revenue models, and the loss of traditional roaming revenues reduce
operators’ incentives to invest. Social factors such as public skepticism toward
automated driving, data privacy concerns, and resistance to new infrastructure further
slow progress. From a technological perspective, delayed rollout of 5G Standalone,
non-functional cross-border roaming architectures, fragmented MEC platforms, and
immature orchestration and slicing capabilities prevent seamless service continuity.
Legal and regulatory uncertainties - particularly around data sovereignty, liability, and
cybersecurity - add further complexity, while environmental constraints related to
energy consumption, site construction, and sustainability increasingly influence
deployment decisions.
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2 Introduction

In previous deliverables of this project, we have explored a variety of potential use
cases within the Connected, Cooperative, and Automated Mobility (CCAM) and
broader mobility domains, as detailed in D3.1. Our findings demonstrated the
advantages of leveraging edge computing and Multi-access Edge Computing (MEC)
to meet the demanding requirements of these use cases. Building on this foundation,
Deliverable D3.2 provided an overview of possible implementation scenarios,
highlighting how these technologies can be effectively deployed in real-world
environments.

This document extends the prior analysis by examining the specific requirements
associated with mobility use cases and their implementation scenarios. Drawing upon
the EU Connecting Europe Facility (CEF) initiative and its funded projects in mobility
and smart communities, concrete examples include cross-border 5G corridors for
automated vehicles, real-time traffic management, and smart community applications
such as intelligent emergency response and environmental monitoring. In parallel, the
5G Automotive Association (5GAA) has contributed substantial analysis on the
integration of MEC and CCAM, emphasizing interoperability, ultra-low latency, and
the tight coupling of compute and connectivity for mission-critical applications.

A key contribution of our 5GMEC4EU project is its use-case-driven approach. We
build on real mobility scenarios — such as cross-border automated driving, cooperative
traffic services, and corridor-based safety applications — to derive concrete
requirements for connectivity, compute placement, orchestration, and service
exposure. These scenarios highlight that mobility use cases differ fundamentally from
traditional smart community applications: they are highly dynamic, geographically
distributed, and safety-critical, requiring predictable performance across long
distances, multiple networks, and national borders. As a result, they expose
limitations in today’s predominantly national and fragmented MEC deployments.

Based on these insights, we have investigate implementation models for MEC along
European corridors and in smart communities, including public MEC integrated into
mobile networks, private and hybrid MEC deployments, and emerging federation
concepts that allow applications to span multiple operator domains. Our work also
examines how enabling technologies — such as 5G Standalone, local breakout,
network slicing, standardized network APIls, and edge orchestration — can be
combined to meet the stringent requirements of CCAM services in practice. This is
highlighted in D3.2. In doing so, our work provides a reality check on the maturity of
current solutions and identifies gaps between standardization, pre-commercial trials,
and deployable production systems.

To this end, this paper identifies the existing and emerging edge and MEC providers
in the European landscape and investigates the complexities involved in establishing
a unified, pan-European Edge-Cloud infrastructure accessible to all use case
developers. Building on the technical work and stakeholder engagement conducted
within 5GMEC4EU, the challenges encountered are assessed from technical,
regulatory, and business perspectives. Particular attention is given to cross-border
deployment barriers, fragmented spectrum and coverage obligations, immature
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federation and roaming architectures, unclear business models, and governance
issues that hinder coordinated investment.

By linking the empirical findings of the 5GMEC4EU project with external research,
standardization activities, and comparable European initiatives, this document
provides context and relevance for the requirements, landscape analysis, and
challenge synthesis presented in the subsequent chapters. Ultimately, it aims to
support policymakers, infrastructure providers, and ecosystem stakeholders in
understanding why pan-European MEC remains difficult to realize today — and what
conditions must be met to enable scalable, interoperable edge solutions that can
support Europe’s future mobility and smart community ambitions.
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3 Requirements and Challenges from the Mobility Use Case

Perspective

3.1 Overview of Use Cases and Deployment Scenarios

As pointed out in previous works, there is plethora of use cases which are relevant in
the CEF project context (see Deliverable 3.1). The following list is a summary of major
use case categories with their individual functionalities. The analysis of challenges
later in this paper will be based on these categories.

Category Key Functions & Examples

Probe Vehicle Data (A)

Traffic data collection, event detection, reporting vehicles in
distress

Road Works Warning (B)

Alerts for lane closures, operator vehicles, winter
maintenance, automated vehicle warnings

Signage Applications (C)

In-vehicle dynamic speed limits, toll station information,
enhanced driver orientation

Hazardous Location
Notifications (D)

Alerts for slippery roads, obstacles, accidents, reduced
visibility, emergency braking

Traffic Information &
Smart Routing (E)

Real-time traffic updates, rerouting, smart points of interest,
travel time estimation

Parking, Park & Ride,
Multimodality (F)

Parking availability, public transport schedules, modal
transfer advice, car-sharing

Intersections (G)

Green Light Optimal Speed Advisory (GLOSA), intersection
violation warnings, in-vehicle signage at merges

Traffic Management (H)

Dynamic lane management, traffic bans, variable speed
limits, non-autonomous zone notifications

Vulnerable Users (l)

Pedestrian warnings, road worker alerts, protection for users
at public transport stops

Logistics (J)

Estimated time of arrival, dock reservations, optimal truck
routing, terminal guidance

Level Crossing (K)

Warnings for malfunctioning/closing level crossings,
detection of vehicles in critical areas
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Law Enforcement (L) Identification of vehicles of interest, law enforcement vehicle
status, automated driving system monitoring

Payment Services (M) Toll station or parking payment services

Remote Services (N) Remote maintenance and monitoring

If one wants to implement use cases in these clusters, there are a few deployment
scenarios which are relevant in a real-world setting.

Urban:

Dense edge node deployment for high data demand and complex interactions. Focus
on integration with public transport and vulnerable road users.

Highway/Corridor:

Edge nodes at intervals for continuous coverage and low latency. Emphasis on high-
speed cooperative maneuvers platooning and automated logistics.

Cross-border:

Interconnected MEC nodes for seamless handover between countries/operators.
Address regulatory, technical, and operational challenges for seamless service
continuity, roaming, and interoperability.

Each of these scenarios needs to be supported by the connectivity and compute
infrastructure. The resulting requirements are shown in the next section.

3.2 Requirements of Mobility Use Cases

Mobility use cases generally have the highest requirements on connectivity and
compute, compared to smart community use cases, which are geographically
bounded. Once a MEC installation fulfills those stringent CCAM requirements, other
use cases are as well covered.

The requirements of CCAM and mobility use cases can be clustered in three broad
categories:

1. Deployment or operational requirements
2. Technical and functional requirements
3. Service level requirements

Deployment Requirements

e Geofencing: Essential for location-specific alerts such as road work
warnings and environmental zones.
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Multi-Network Redundancy: Mandatory for mission-critical services (e.g.,
railway crossings), ensuring service continuity even if one network fails.

Multi-Operator Roaming: Required for cross-border mobility, enabling
handover between operators within one second to maintain service
continuity.

Predictive QoS: Anticipates network conditions to ensure consistent
performance for critical applications.

Edge Computing: Edge computing for localized decision-making can
benefit from technologies like Local Break Out, 5G-Slicing and facilitates the
growing convergence of Al, Edge Computing, and 5G networks.

Precise Positioning: Enhances safety-critical applications like collision
avoidance by providing accurate vehicle location data.

Technical and Functional Requirements

Funded by 2’5’G MEC
the European Union w’@fﬁi “s

Latency: Ultra-Low Latency (<20ms) critical for collision prevention (EVA,
emergency brake light), tolerant for road condition reports (< 1 s). (Spikes are
not a real issue, many messages will follow up)

Throughput: Highest for HD map updates (50-100+ Mbps) and crowdsourced
data, lowest for basic safety alerts (1-5 Mbps).

Geofencing: essential for Road work warnings, environmental zones, and
location-specific alerts.

Multi-Network Redundancy: Mandatory for mission-critical services like
railway crossings.

Reliability: Mission/safety-critical services (e.g. V2V Safety, GLOSA) require
99.999% uptime. Non-safety services (e.g., traffic flow data) tolerate 99.9%.

Multi-operator roaming for cross-border continuity (handover within 1 sec).

Predictive QoS: Ensures consistent performance by anticipating network
conditions

Cybersecurity: Protects sensitive V2X communications from cyber threats
Edge computing for localized decision-making can benefit from technology like
Local Break Out, 5G-Slicing and facilitates the growing convergence of Al,

Edge Computing, and 5G networks.

Also to consider Precise Positioning: Enhances safety-critical applications like
collision avoidance.
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Service Level Requirements

Quality of Information (Qol): In general, independent of the communication
channel, information exchanged must be timely, appropriate, reliable,
accurate, complete, concise, and secure. For safety use cases, vehicles must
receive precise and up-to-date information about nearby vehicles, road
hazards, and traffic signals.

Latency: The time from event occurrence to actuation, including both data
processing and communication, must be minimized. For collision avoidance,
end-to-end latency should be 100 ms or less to enable timely vehicle
reactions. Ultra-low latency (<20 ms) is critical for immediate safety functions,
while less urgent data (e.g., road condition reports) can tolerate up to 1
second.

Data Rate and Message Size: Safety messages typically range from 300 to
1400 bytes, depending on the number of detected objects and event types.
Throughput requirements are highest for applications like HD map updates
(50-100+ Mbps) and lowest for basic safety alerts (1-5 Mbps).

Range: Communication range requirements can extend up to 300 meters in
highway scenarios to provide sufficient reaction time at high speeds.

Reliability: Mission- and safety-critical services, such as V2V safety and
Green Light Optimal Speed Advisory (GLOSA), require extremely high
transmission reliability of the communication channel, often above 99.999%
uptime. Non-safety services, like general traffic flow data, can operate with
99.9% reliability.

Security: Ensuring data integrity and privacy is mandatory, especially for
safety-critical and regulatory-compliant applications. Cybersecurity measures
are essential to protect sensitive V2X communications from threats.

3.3 Challenges related to Connectivity & Compute Infrastructure

The implementation of the above scenarios is dependent on significant prerequisites
which have to be fulfilled. This poses challenges on many levels for a pan-European
deployment, e.g., technical and organizational levels. The key insights from our
interactions with stakeholders are summarized below.

CCAM and Mobility Use-Case Challenges

Funded by 2’5’6 MEC
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Cross-Border Handover and Interoperability: Ensuring application-level
and network-level session continuity as vehicles cross national borders is a
major hurdle, requiring rapid and reliable handover between different
operators’ networks and national infrastructures. Diverse network
architectures, PLMN (Public Land Mobile Network) interconnections, and
differences in hardware and protocols exacerbate this challenge.
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e Roaming and Multi-Operator Federation: Seamless service across
operators depends on harmonized roaming agreements, standardized
APls/interfaces, and MEC federation—allowing edge resources and services
to be transferred or federated as vehicles move between operators or
countries. Lack of standardization slows progress and adds complexity.

e Regulatory and Data Privacy Constraints: Differences in regulatory
regimes, spectrum policies, and data privacy requirements (especially EU vs.
non-EU) hinder the flow of critical vehicle and mobility data, complicating
compliance and data-sharing across borders.

e Diverse CAM Application Requirements: Use-cases (e.g., collision
avoidance, platooning, hazard warnings, high-definition map updates) have
dramatically different requirements for reliability, latency, and throughput,
which stretch current network design and force trade-offs between universal
coverage and high network performance.

o Edge/Cloud Continuum and Orchestration: Continuous service in mobility
scenarios depends on dynamic orchestration across the cloud-edge
continuum. Lack of wunified orchestration approaches and limited
interoperability between edge platforms/providers hinder low-latency, reliable
service delivery across regions.

e Legacy Integration and Migration: The transition from 4G/LTE to 5G, and
integration of legacy roadside and vehicle units, results in fragmented
connectivity, unpredictable service continuity, and additional operational
complexity.

e Cybersecurity & Trust: V2X communications, particularly those critical for
safety, require robust, harmonized authentication, encryption, and data
integrity mechanisms to ensure reliable and lawful operation across
ecosystem partners.

Existing and Future 5G Corridor & Smart Community Connectivity Challenges

e Continuous High-Quality Coverage: Achieving uninterrupted 5G coverage
along long corridors and in cross-border or low-density regions remains
challenging; gaps persist due to topography, infrastructure limitations, and
varying degrees of operator investment.

e Capacity and Traffic Surge Planning: Real-time, safety-critical services
(especially for level 3+ autonomous vehicles) can saturate available
capacity—requiring sophisticated, adaptive planning and potentially dense
site deployment in some locations.

o Network Slicing and Resource Allocation: Slicing is essential for supporting
heterogeneous CCAM requirements, but managing slices with predictable
QoS across diverse operators and geographies remains an open operational
and technical challenge.

Funded by 2’5’6 MEC
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MEC Placement and Orchestration: Placing MEC nodes to balance
coverage, latency, and resiliency, while ensuring efficient orchestration and
cost control, is non-trivial. Coverage, capacity, and performance must be
dynamically optimized for variable traffic and use-case demand.

Business, Financial, and Institutional Challenges

Funded by
the European Union

Non-Harmonized Investment and Cost Sharing: Different deployment
incentives, funding mechanisms (e.g., CEF, public-private), and cost models
among operators, road authorities, and other stakeholders lead to fragmented
infrastructure and service availability.

Undefined Revenue Models: Monetization strategies for CAM services are
not yet mature. The value split between infrastructure providers, OEMs, and
service/content providers is unresolved, leading to business uncertainty and
slower innovation uptake.

Stakeholder Coordination: Multi-party collaboration is vital for shared
infrastructure, data, and operational models, but aligning interests and
ensuring fair risk/reward sharing remains difficult, especially across borders
and administrative boundaries.
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4 Landscape of EU Edge and MEC Providers

4.1 Edge Landscape Dimensions
Architectural Strategies: Distributed MEC vs. Sovereign Edge

MEC only functions as intended when it is deployed directly within the
telecommunications provider's network and close to end users, such as factory
machines or connected vehicles. If the infrastructure is not located within the
telecommunications provider’s network, it is referred to as edge computing instead.
An overview of possible locations within the network can be found in Figure 1.

On- On-premise Far Edge Near Edge Public Cloud/ Central DC

device
()
CelliiSite

oo
= E aa E
= ;
o Central Office

Aggregation Node

High throughput

Lower latency = High compute power
Lower connectivity costs Almost unlimited storage

Figure 1: Edge versus Cloud locations along the telco network

oD ¥

EDGE

The distinction between Public MEC and Private MEC is primarily determined by
factors such as infrastructure location, network configuration, and access
permissions. The following outlines these differences clearly:

Private MEC (also known as "Dedicated MEC" or "On-Premise MEC")

e Location: The edge computing infrastructure (servers and data storage) is
physically installed directly on the premises of a company (e.g., in a factory
hall, a hospital, or on a farm).

e Network: Private MEC is typically combined with a private 5G campus
network (Mobile Private Network, MPN). These networks can operate
completely independently or be configured as a separate, private "slice" of a
public network.

e Usage: The infrastructure is exclusively dedicated for the sole use of this
one company.

Funded by 2/5’G MEC
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 Benefits and Use Cases: The greatest advantage is complete control over
the data, as sensitive information does not have to leave the premises
(maximum data sovereignty and privacy). It also enables extremely low
latency (e.g., 3 to 4 milliseconds), which is essential for highly critical industrial
applications such as autonomous mobile robots (AMR), machine vision for
quality control, or predictive maintenance.

Public MEC (also known as "Distributed MEC" or "Mobile Edge")

e Location: The computing power is deeply embedded in the public 4G/5G
mobile network of the telecommunications provider. The servers are not
at the customer’s site, but at network nodes, base stations, or in regional data
centers of the telcos (often in partnership with cloud providers like AWS or
Google Cloud).

e Network: It uses the regular, public mobile network.

e Usage: It is a shared infrastructure. App developers, various companies,
and end users with smartphones or connected devices can simultaneously
access these edge resources.

o Benefits and Use Cases: Public MEC provides very broad geographic
coverage ("Broad Reach"). It is ideal for devices that are mobile ("Off-premise
devices" such as connected and autonomous cars) or for users at public
places like amusement parks, transportation hubs, or stadiums. It brings cloud
applications closer to the mobile end user without the need to set up a
dedicated private network.

In summary: Private MEC is your own high-performance server in your private
mobile network on your company’s premises. Public MEC is distributed computing
power in the public mobile network, drastically reducing latency for all mobile users
and devices on the road or in the city.

European mobile network operators have embraced two principal architectural
approaches for public MEC: the hyperscaler-based MEC model, frequently developed
in collaboration with global hyperscalers, and the Sovereign MEC model, which
prioritizes localized data handling and adherence to national regulatory requirements.
In order to attain full European sovereignty, the implementation of a Sovereign MEC
model is considered indispensable and is the focus of the CEF funding initiative.

4.2 Activities and Offerings of Key European MEC Players
Vodafone and the AWS Wavelength Integration

Vodafone has established itself as a leader in Europe’s Distributed MEC model
through its extensive partnership with Amazon Web Services (AWS). By integrating
AWS Wavelength Zones at the edge of its 4G and 5G networks, Vodafone enables
developers to deploy applications achieving single-digit millisecond latency. This
architecture eliminates multiple transmissions between aggregation sites and the
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public internet, which traditionally contribute to cloud latency. Vodafone initiated its
MEC service rollout in the UK and Germany in early 2021, later expanding to Spain
in 2023 [4.1].

Vodafone Active Wavelength Cities Key Infrastructure/Nodes

Market

United London, Manchester, Cambridge, First commercial centre in

Kingdom Oxford, Birmingham, Bristol, Cardiff London (2021)

Germany Berlin, Munich, Dortmund, Dusseldorf, First AWS Zone in Dortmund
Cologne (2021)

Spain Malaga, Granada, Cordoba, Jaén, Pilotlaunched in Southern Spain
Almeria, Seville (Andalusia) (2023) [4.2]

Deutsche Telekom
First Generation Telco Edge Cloud (TEC) with MobileEdgeX [4.3]

MobiledgeX was established by Deutsche Telekom AG in early 2018 and
subsequently acquired by Google Cloud [4.4]. The company was conceived as a
federated "Telco Edge Cloud," aiming to develop a unified marketplace and
orchestration platform that connects application developers with the MEC
infrastructures of diverse Mobile Network Operators (MNOs) globally. The platform
played a significant role in GSMA pre-commercial trials for latency-sensitive
applications. Its primary focus included supporting Extended Reality (XR), Augmented
Reality (AR) tours, real-time multiplayer gaming, and visual positioning systems [4.5].
In Germany, Telekom and the MobiledgeX Team operated two primary MEC
locations.
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Edge Infrastructure
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Telekom Market Cities Key Infrastructure/Nodes
Germany Berlin, 5 Locations across Germany
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Second-Generation Edge Connect (compatible with IPCEI CIS standards)

Telekom is launching its second-generation Edge Cloud called “Edge Connect” at five
key locations in Germany, focusing on Germanys major traffic hubs to process data
locally. The system uses open source software and will be expanded further. Its
"Second-Generation Edge Connect" meets IPCEI-CIS Reference Architecture
standards, enabling Telekom's edge infrastructure to operate as part of an
interoperable European ecosystem rather than as an isolated network.
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Telefonica and the 17-Node Spanish Edge Plan

Telefonica's "Edge Plan" represents one of the most extensive national edge service
deployments in Europe. The company is promoting business-to-business (B2B) edge
services via 17 planned nodes throughout Spain. In contrast to Vodafone’s broader,
cross-border strategy, Telefonica is concentrating on comprehensive integration
within Spain's productive sectors [4.6].

Telefénica Cities Key Infrastructure/Nodes

Market

Spain Madrid, Valencia, with 12 additional nodes planned in
Seville, Bilbao and A Spain to increase capacity
Corufa
TIM Italy

Developed in partnership with Noovle, Google Cloud, and Ericsson, TIM is launching
a cloud-based 5G solution that automates industrial processes and real-time services
via Edge/MEC Computing. The project leverages TIM’'s Telco Cloud infrastructure,
Google Cloud, and Ericsson’s 5G Core and automation technologies [4.7].

Telia: NorthStar Project

Telia and Ericsson have partnered to launch the "NorthStar" 5G innovation program
in the Nordic and Baltic regions. The initiative accelerates industrial innovation in
Sweden by providing organizations access to advanced 5G features, such as network
slicing and positioning, not yet on public networks. It offers a sandbox environment
for testing and sometimes connects to the public core network for large-scale
applications [4.8].
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Building infrastructure for innovation

* EDS5GE: Connecting Sweden’s Smart
Communities with RISE

* Supporting sustainable development and
safer communities with advanced
connectivity

* 5G NETC: Building out Sweden’s 5G
transport corridors to support remote
controlled/autonomous transport, as well
as drones and rail
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4.3 Technological Prerequisites and Drivers of MEC Adoption
5G Standalone (SA)

The true benefits of Multi-access Edge Computing (MEC) are achieved when it is
deployed alongside a 5G Standalone (SA) network architecture. Unlike 5G Non-
Standalone (NSA), which depends on a 4G LTE core, 5G SA features a cloud-native
core that enables ultra-reliable low-latency communications (URLLC) and supports
network slicing [4.9].

By the end of 2024, Europe continued to lag in terms of 5G SA coverage, which
remains a significant issue for the region’s competitiveness against other. Despite
this, the number of operational 5G SA networks in Europe saw substantial growth
between 2023 and 2024.

The deployment of SA allows for the implementation of the User Plane Function (UPF)
at the edge, a critical component of the 3GPP 5G Core that enables local breakout of
data [4.10]. This local processing ensures greater data privacy and locality, which is
a key requirement for our CEF use cases as shown above.

Interoperability and the Rise of Network APls

A recurring challenge for developers has been the fragmentation of MNO networks.
An application developed for Vodafone might not easily run on Telekom Deutschland
or Telefénica Spain without significant modification. To resolve this, the industry has
coalesced around two major initiatives: the GSMA Open Gateway and the CAMARA
project.

GSMA Open Gateway and CAMARA
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The GSMA Open Gateway initiative, supported by over 69 major MNO groups
representing 78% of the global market, aims to standardize Network APls. These APIs
abstract complex network functions into simple, programmable interfaces for
developers [4.11].

API Category Specific APIs Industry Impact
Security & SIM Swap, Number Reducing online fraud, replacing
Fraud Verification, KYC SMS OTPs
Match
Connectivity Quality on Demand Guaranteeing bandwidth for critical
Control (QoS), Slice video or industrial links
Provisioning
Location Edge Discovery, Real-time asset tracking and site
Services Geofencing, Device security
Location Retrieval
Insights Population Density, Urban planning, supply chain
Device Reachability optimization

Orange has been particularly active in this space, offering an "API Playground"
through its 19 global 5G Labs [4.12]. These standardized APIs ensure that a
developer can "plug into" the capabilities of 5G networks through a single framework,
accelerating time-to-market for innovative services. Notably, this effort is not limited
to Orange; other major European operators including Telekom Deutschland,
Vodafone, Telefénica, TIM, Telia, and Telenor are also working extensively to
incorporate these APlIs into their infrastructures. By adopting unified APl frameworks,
these operators are enabling a more seamless integration of advanced network
features across Europe, further expanding access for developers and driving
innovation in the 5G ecosystem [4.13].

The MWC 2026 Milestone: The European Edge Continuum

By Mobile World Congress (MWC) 2026, the European MEC market achieved a major
milestone: the successful live demonstration of the "European Edge Continuum." This
initiative, a federation of the five largest European operators such as Deutsche
Telekom, Orange, Telefénica, TIM, and Vodafone marks the creation of a truly pan-
European federated edge cloud.

Strategic Implications of the Federated Edge
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The federation transforms what were previously isolated "edge silos" into a seamless,
interconnected infrastructure. It provides a single-entry point for enterprises to deploy
and manage applications across multiple operators' nodes.

1. Extended Geographic Reach: Developers can access the combined
footprint of the five largest MNOs through a single interface.

2. Dynamic Workload Allocation: Intelligent distribution of applications across
federated nodes ensures optimal performance and cost efficiency.

3. Service Continuity: Mobility-aware orchestration ensures that a service
remains active as a user or device (such as a connected vehicle) moves
between different networks and across borders.

4. Sovereignty and Compliance: The model ensures built-in data sovereignty
and interoperability, aligning with European values and regulatory
requirements [4.14].

Challenges and Future Outlook

Despite the progress, the European 5G MEC market is still in its infancy and faces
several hurdles. The fragmentation of spectrum policies across EU member states
remains a barrier to unified cross-border services. Furthermore, the profitability of the
telecom sector is under pressure, with real-term revenue declines impacting the ability
of operators to sustain high levels of investment, especially when this investment does
not lead to short-term, guaranteed revenue streams [4.15].

However, the "compelling event" for MEC is the rise of Generative Al. As enterprises
look to deploy large language models (LLMs) and agentic Al like Deutsche Telekom’s
RAN Guardian, the need for localized, low-latency compute will likely increase [4.16].
The shift towards "Al-first" networks suggests that the next phase of 5G evolution will
be defined by the Cloud Continuum, where MEC nodes act as the localized brains of
an automated society [4.17, 4.18].

In conclusion, the period between 2024 and 2026 has seen the European MEC
market mature from a series of isolated pilots into a federated, interoperable
infrastructure. The combination of 5G Standalone, standardized Network APIs via
CAMARA, and the collaborative "Edge Continuum" model provides a robust
framework for enterprises to innovate. As the industry moves toward commercial
industrialization, the success of these initiatives will be a determining factor in
Europe's digital sovereignty and its role in the global digital economy.

The upcoming chapter will outline the primary challenges encountered by mobile
operators as they expand their MEC solutions throughout Europe.
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