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• The Smart Cities UC-Cities-2 addresses an Automated Logistics use case.

• The Use-Case investigates how robots, in the form of Automated Guided Vehicles (AGVs), can 
improve production process and employee safety for UC stakeholders.

• The AGVs, via the B5G‡ network, move autonomously, map the environment, perform path-
planning, bypass obstacles and stream HD video to the warehouse operator located in a
remote site (i.e. central offices). The AGVs are simultaneously carrying order components.

• The use of robots can potentially reduce order assembly & delivery time, reduce order errors,
limit the manual effort in moving heavy objects and minimizing workers’ risk of injuries.

• All these are achieved by exploiting and validating the integration of large-scale extreme IoT-
Edge-Cloud scenarios, supported by OTE’s 5G SA† testbed.

• The key players are OTE (B5G Test Bed owner) and ACTA (Use Case Champion).
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UC-CITIES-2  – “Automated Logistics” quick overview

‡ Beyond 5G
† Stand Alone 5G



Demonstrated responsibilities & tasks operating the robot.

• Issuing commands to Direct and Control the robot for performing specific 
tasks.

• In case of an unexpected situation emergency intervention initiates 
operator’s control of the robot (locally or remotely).

• Data verification to ensure the seamless and errorless reception of 
sensor data and camera stream from the robot to the AGV Control 
application.

• Analyze and evaluate network performance metrics (latency/packet 
loss/jitter,...).
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Demos and showcases of Smart-Logistics / 
Warehouse automation
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OTE’s Lab B5G Infrastructure

• Established a Beyond 5G-
mobile network at OTE-Labs. 
The capabilities of the 
network include New-Radio & 
Slicing.

• The performance and 
capabilities of this pilot 
network are being monitored 
and validated using ACTA’s 
commercial network KPI 
validation platform, which is 
“fused” with the open-source 
ELCM † platform developed 
by the 6G-PATH project 
partner Univ. de Malaga.

† E L C Measurement



Network Performance monitoring components

• ACTA’s central network performance management system software, comprises of Viavi’s FUSION 
applications, integrated with analytics dashboard and network probe control functionality. Network 
segmentation validation is done using the Probes and Control Traffic.

• A multitude of Probes are deployed (depending on Device-under-test) that include
Hardware (HW) SFPs (Small Form-Factor Pluggable), network probes (JMEPs) and software (SW) 
probes.
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Network monitoring tools and equipment

• The Project developed ELCM
platform (common for all use
cases of the Project) can
combine the commercial
platform functionality above,
with open-source features,
since KPI measurement (from
all probes) are being delivered
via a common Kafka interface
(bus). AGV



• Integration of ELCM with FUSION, via Kafka interface.

• Installed and Configured a commercial solution (Viavi Fusion) that “gathers” 150+ metrics 
from various points of the live network and performs automated real time collection and 
estimation of selected network KPIs.
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ELCM integration with FUSION

• The automated collection of data 
runs 24x7, with 1min monitoring 
granularity and 10 ms sampling 
granularity. The progression of the 
selected KPIs along with the 
selected flows (data flows from 
different network segments) is 
monitored (and stored).

ELCM
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Experiments and Results

Fusion

ELCM
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KPIs / KVIs and Results

Summary Results

Stakeholders/People Reached 32

Stakeholders/Entities Reached 2

Focus Groups 0

Interviews/Questionnaires 2 / 32

Other 1

Datasets Collected 9

Datasets Shared 9

Key Lessons Learned

• KPI analysis showed lower performance in the radio network. Reliable coverage is

essential for seamless operation.

• Battery life is critical to reduce recharging frequency, with telecom modules using

dedicated rechargeable batteries.

• Location accuracy must improve to handle small form factor items (e.g., electronic

components).

• Current network performance is adequate for single-robot remote control but may not

scale to multiple robots.

• The Radio (wireless) segment of the network is the one to be improved. Possibly causes

of degraded performance is crosstalk from neighbouring sources.

Key Value Indicators

KVI Theme Stakeholder

Reduce operational cost Cost savings Warehouse Expert

Reduce downtime cost Cost savings Warehouse Expert

Increased productivity Productivity Warehouse Expert

Reduction of warehouse accidents Employee safety Warehouse Expert

Key Performance Indicators

Sub-family KPI Description Result

Latency

Latency Average (without radio segment) 0,11 ms

Latency Avg One way (including radio segment). 8,43 ms

Jitter (without radio segment) 0,018 ms

Jitter One way (including radio segment) 1,19

Reliability

Packet loss (without radio segment) 0 %

Packet loss One way (including radio segment) 2,18



• Warehouse stakeholders and personnel have provided responses
to live interview, & related survey & questionnaires.

• The questionnaires covered economic, social, environmental and 
service quality KVIs.

• Initial analysis of responses 
indicates an increased 
expectation for the use case 
resulting improvements in the 
working environment.
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Questionnaire results



Expected innovations and outcomes

• Successful Integration of KPI measurements originating from a commercial

solution (Fusion) into the Project developed ELCM solution.

• Introduction of Slices in the 5G network, to satisfy the requirements of the AGV

robot applications, compared to the other Services (voice, IoT, etc.)

• Investigate the need for additional network performance KPIs.

• Perform demos & showcases of scenarios and obtain Stakeholders’ feedback.

• Experimentation at optimizing tasks like order assembly and inventory

Cataloging are under examination.

• The ultimate goal is to try the prototype in a real warehouse environment.
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Remarks and next steps
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Roadmap

A1

A2

A3

A4

A5
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Integration

UC/Network HLD & 

LLD 

ELCM deployment

IP/VPN remote 

access

3rd party to ELCM 

integration

Pilot Preparation

First KPI 

measurement

Staging all 

AGV/5G/KPI

Stakeholder 

Feedback

In Lab testing

Scenario 

Implementation

Live Demos 

/Showcases

Scenario 

Implementation

Scenario Validation

KPI measurements

Initial KPI analysis

Scenario 

Implementation

2nd Analysis and 

reporting

Stakeholder 

showcase

Final

Analysis/Report

OTE / ACTA

OTE

ACTA
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Thank you for you attention!

Company website
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