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Introduction

The main objective of the 5G-ROUTES project is to conduct advanced field trials of representative
and innovative CAM applications, seamlessly functioning across a designated 5G cross-border
corridor (‘Via Baltica-North’) traversing Finland, Estonia, and Latvia. This aims to validate features
and 3GPP specifications under realistic conditions, thereby accelerating the widespread deployment
of 5G end-to-end interoperable CAM ecosystems and services in digitized motorways and shipways
throughout Europe.

5G-ROUTES is in the final phase of the project. The maritime ecosystem demonstration took place
in October 2024, and the terrestrial ecosystem demonstration is scheduled for February 2025,
marking the completion of the project.

Detailed information on the project development (both regarding the deployment in the maritime
environment and the CAM terrestrial services) has been presented in several papers and
international forums for discussion and improvement. This issue includes a compilation of last year's
dissemination and communication activities, along with links to related documents. Beyond the
scientific publications, several workshops were organized, along with a successful PhD school,
among many other dissemination and communication activities related to the project.

Enjoy the reading!
5G-ROUTES team



5G-ROUTES Publications

Conference papers

1. Ivo Miuirsepp, Aleksei Fjodorov, Muhammad Mahtab Alam, "Non-Line of Sight Detection Based on 5G
Signal Strength- and Quality Measurements and its impact on mobile positioning accuracy", |IEEE IWCMC
2024, 27-31 May 2024, Ayia Napa, Cyprus. Open access link: https://zenodo.org/records/13832730

2. J. Baranda, A. Galal, A. Mpatziakas, A. Sinanis, G. Gémez, J. Scholliers, S. Karageorgiou, G. Agapiou, M. M.
Alam, A. Castelli, A. Drosou, M.Payaro, J. Mangues-Bafalluy, "CAM Services Platform: Managing CAM
Services in Multi-Domain Cross-Border Scenarios", EUCNC| 6G Summit 2024, 3-6 June 2024, Antwerp,
Belgium. Open access link: https://zenodo.org/records/14771466

3. Seppo Horsmanheimo, Lotta Tuomimaki, Andrea Gentili, Johan Scholliers, Arvi Sadam, Kati Korbe Kaare,
"Maritime Multi-hop Communication over 5G Networks: An Indoor Testbed Implementation and
Evaluation", 2024 |EEE 100th Vehicular Technology Conference (VTC2024-Fall), 7-10 October 2024,
Washington DC, USA. Open access link: https://zenodo.org/records/14776817

4. Osama Elgarhy, Marika Kulmar, Priit Roosipuu, Margus Rohtla, Yannick Le Moullec, Kati Kdrbe Kaare, Arvi
Sadam, Johan Scholliers, Muhammad Mahtab Alam, "Experimental Validation and Field Trials of 5G Cross-
Border Connectivity", Future Networks World Forum, 15-16 October 2024, Dubai, UAE. Open access link:
https://zenodo.org/records/14802544

5. Osama Elgarhy, Margus Rohtla, Indur Ait, Priit Roosipuu, Kati K&rbe Kaare, Arvi Sadam, Toomas Kallaspoolik,
Muhammad Mahtab Alam, "Development, Implementation and Field Trial of 5G Integrated GNSS-RTK
Positioning in Cross-Border Settings", Future Networks World Forum, 15-16 October 2024, Dubai, UAE.
Open access link: https://zenodo.org/records/14802654

6. Riivo Pilvik, Tanel Jairus, Kati K6rbe Kaare, Arvi Sadam, Andrea Gentili, Kaidi N6mmela: "Maritime Fleet-
Based 5G Network Extension: A Model for Cross-border Coastal Applications", |EEE Future Networks
World Forum, 15-16 October 2024, Dubai, UAE. Open access link: https://zenodo.org/records/14776932

7. Seppo Horsmanheimo, Lotta Tuomimaki, Andrea Gentili, Matias Varonen, Sami Ruponen, Kimmo Ahola,
and Johan Scholliers, Marko Ojennus, Atro Lehtinen, Juha Karppinen, and Lasse Nykadnen, Ilba Grillo, Marc
Moisand, and Daniel Hakansson, Jose Costa and Mika Skarp, Andrea Castelli, Daniel Larrosa, George
Agapiou, Nikos Tzagkarakis, and Konstantinos Koutsianopoulos, "Maritime Multi-Hop Communication over
5G Networks: A Campus Area Testbed Implementation and Evaluation", |EEE Future Networks World
Forum, 15-16 October 2024, Dubai, UAE. Open access link: https://zenodo.org/records/14776991



https://zenodo.org/records/13832730
https://zenodo.org/records/14771466
https://zenodo.org/records/14776817
https://urldefense.com/v3/__https:/zenodo.org/records/14802544__;!!D9dNQwwGXtA!RqZjFtGR6zjj6nVR2AduqW_Ws72bi0zDSBEDZgRI8j4O9h-r3P3_Axzjr2thQso6i1hFFpijvmEymQ7QRuym3TspZPywNb8W0Q$
https://zenodo.org/records/14802654
https://zenodo.org/records/14776932
https://zenodo.org/records/14776991

Journal papers

1. O. Elgarhy, L. Reggiani, M. M. Alam, A. Zoha, R. Ahmadand A. Kuusik, “Energy Efficiency and Latency
Optimization for IoT URLLC and mMTC Use Cases”, IEEE Access, vol. 12, pp. 23132-23148, Feb. 2024. Open
access link: https://zenodo.org/records/10678003

2. Marika Kulmar; Muhammad Mahtab Alam; Ivo Mrsepp, "Management Closed Control Loop Automation
for Improved RAN Slice Performance by Subslicing", in IEEE Access, 25 July 2024. Open access link:
https://zenodo.org/records/13828629

3. Osama Elgarhy, Yannick Le Moullec, Luca Reggiani, Muhammad Moazam Azeem, Tarik Taleb, Muhammad
Mahtab Alam, "Towards Optimal Placement & Runtime Migration of Time-Sensitive Services of Connected
and Automated Vehicles", in IEEE Open Journal of Vehicular Technology, vol. 6, pp. 13-33, November 2024.
Open access link: https://zenodo.org/records/14794607

5G-ROUTES Conference demonstrations

1. J. Baranda, A. Galal, L. Vettori, A. Mpatziakas, A. Gentili, A. Sinanis, A. Yastrebova-Castillo, G. Gomez, S.
Karageorgiou, A. Drosou, J. Scholliers, M. Payard, J. Mangues-Bafalluy, "An Al/ML Proactive Network Service
Relocation Approach for Multi-Admin Domain Scenarios", |EEE/IFIP Network Operations and Management
Symposium, 6-10 May 2024, Seoul, South Korea. Open access link: https://zenodo.org/records/13881699

This demonstration presents a procedure to perform a proactive service
relocation in a multi-administrative domain scenario considering an
automotive use case. During run-time, and upon registration, an Al/ML-
based enabler decides proactively on the service relocation moment
based on the collected vehicle’s positions and triggers an Integration
Fabric enabler following ETSI ZSM guidelines to start a new instance of
such automotive NS at the associated ETSI NFV management and
orchestration stack present in the neighbouring administrative domain.

2. J. Baranda, A.Bel, S. Barrachina, M. Payard, J. Mangues-Bafalluy, "Distributed Sequential Cloud-Native
Deployment of an End-to-End 5G Network with O-RAN Functions", |EEE Network of the Future (NoF), 2-4
October 2024, Castelldefels, Spain. Open access link: https://zenodo.org/records/14748639

In this demonstration, we showcase a comprehensive end-to-end cloud-native open-source deployment of a
5G mobile network incorporating O-RAN functionality. Spanning across distributed points of presence, this
demonstration features a disaggregated and sequential deployment of mobile entities, enabling seamless
adaptation to the availability and distribution of computational resources. This reasoning can be used for the
development of the mobile network deployment in WP3.


https://zenodo.org/records/10678003
https://zenodo.org/records/13828629
https://zenodo.org/records/14794607
https://zenodo.org/records/13881699
https://zenodo.org/records/14748639

3. J. Baranda, A. Bel, S. Barrachina, M. Payard, J. Mangues-Bafalluy, "Demo: On-demand Disaggregated
Deployment of Cloud-Native Mobile Networks from Core to RAN", in ACM 25th International Symposium
on Theory, Algorithmic Foundations, and Protocol Design for Mobile Networks and Mobile Computing
(Mobihoc'24), 14-17 October 2024, Athens, Greece. Open access link: N/A

This demonstration presents an on-demand, distributed, and fully cloud-native deployment of a 5G mobile
network (including core and RAN) with over-the air capabilities using open-source software. This reasoning can
be used for the development of the mobile network deployment in WP3.

4. J.Baranda, A. Bel, S. Barrachina, M. Payard, J. Mangues-Bafalluy, "An Automated Configurable Cloud-Native
Monitoring System for the Radio Access Network", in IEEE Wireless Communications and Networking
Conference (WCNC'25), 24-27 March 2025, Milan, Italy. Open access link: N/A

Based on an automated end-to-end cloud-native opensource deployment of a 5G mobile network with over-
the-air capabilities, this demonstration features the inclusion of a cloud-native monitoring system to follow the
radio access network (RAN) performance evolution.

5G-ROUTES Videos

1. “Mobile multi-hop measurements with Vedia and VTT vans”, VTT, VEDIA, 16 August 2024. Link:
https://www.youtube.com/watch?v=36h90sZ7R10

2. “5G-ROUTES: Mobile multi-hop trials with two vessels”, VTT, 27 November 2024. Link:
https://youtu.be/AmfOK CDWsU?si=7QSAxpZuCfYAokoE



https://www.youtube.com/watch?v=36h9OsZ7R10
https://youtu.be/AmfOK_CDWsU?si=7QSAxpZuCfYAokoE

5G-ROUTES Workshops organization

1. CERTH (organizer), TTU, EEE, ILS, “5G-ROUTES Business Workshop for Terrestrial Ecosystem”, Business
Workshop, Mektory, Tallinn University of Technology, Tallinn, Estonia, May 2024. 12 external attendees. A
survey was conducted during the workshop.

2. CERTH (organizer), VTT, EEE, ILS, “5G-ROUTES Business Workshop for Maritime Ecosystem”, Business
Workshop, VTT Otaniemi, Espoo, Finland, May 2024. 10 external attendees. A survey was conducted during
the workshop.

3. WINGS (organizer), TTU, VTT, ILS, “Workshop on 5G-CAM in terrestrial and maritime environments”, Hybrid
Workshop, Athens, Greece, December 2024. Around 20 attendees from Industry and Academia.




5G-ROUTES PhD School organization

1. 5G-ROUTES (CTTC and TTU) organized in collaboration with 5GOpenRoad project (BPI co-funding) the “2nd
Summer School on 5G Connected Automated Mobility across Europe” on challenges and technologies for
5G Connected Automated Mobility and 5G-empowered media applications across Europe, 20-21 June
2024, Telecom Paris (Palaiseau), Paris-Saclay Campus, France. Link: https://taltech.ee/en/5g-x-eu-2024

Attendance: 40 people (21 PhD students). The event was held in person but with the possibility of remote
connection (5 people attended remotely).



https://taltech.ee/en/5g-x-eu-2024

5G-ROUTES Press Releases

1. “5Gin maritime environments: VTT and partners push the boundaries of connectivity at sea”, VTT website,
27 November 2024. Link: https://www.vttresearch.com/en/news-and-ideas/5g-maritime-environments-

vtt-and-partners-push-boundaries-connectivity-sea

e Published in 179 media sites, including 142 from United States, 8 from Finland, 5 from India, 4 from

Canada and 20 from 13 other countries.

5G-ROUTES Brochures

1. EBOS, “European SME Expertise in 5G and Beyond 2023”, Networld Europe SME Working Group, 5G-PPP
Brochure, January 2024. Link: https://bscw.sns-ju.eu/pub/bscw.cgi/d111258/sme-brochure-02-2024.pdf

2. TELIA, TTU, “5G Infrastructure PPP Trials and Pilots Summary Brochure 2024”, 5G-PPP Brochure, April
2024, https://5g-ppp.eu/wp-content/uploads/2024/04/5GInfraPPP_TPs BrochureFinal 1.2.pdf

3. CTTC, TTU, EBOS, 5G-ROUTES Terrestrial Ecosystem factsheet, May 2024, https://www.5g-routes.eu/wp-
content/uploads/2024/05/5G-ROUTES-Technical-Factsheet-Terrestrial-PRINT.pdf

4. CTTC, VTT, EBOS, 5G-ROUTES Maritime Ecosystem factsheet, May 2024, https://www.5g-routes.eu/wp-
content/uploads/2024/05/5G-ROUTES-Technical-Factsheet-Maritime-ecosystem-PRINT.pdf
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https://www.5g-routes.eu/wp-content/uploads/2024/05/5G-ROUTES-Technical-Factsheet-Terrestrial-PRINT.pdf
https://www.5g-routes.eu/wp-content/uploads/2024/05/5G-ROUTES-Technical-Factsheet-Maritime-ecosystem-PRINT.pdf
https://www.5g-routes.eu/wp-content/uploads/2024/05/5G-ROUTES-Technical-Factsheet-Maritime-ecosystem-PRINT.pdf

5G-ROUTES Exhibition and booths

1. CTTC and IQU participated as an exhibitor with 2 booths in the Mobile World Congress (MWC) 2024, 26-29
February 2024, Barcelona, Spain. Link: https://www.mwcbarcelona.com/

2. 5G-ROUTES shared a booth with 5GMED project in the 2024 EuCNC & 6G Summit, Antwerp, Belgium, 3-6
June 2024. Link: https://www.eucnc.eu/



https://www.mwcbarcelona.com/
https://www.eucnc.eu/

5G-ROUTES Other activities

Partner
involved

Type of
Activity

Name of activity

Disseminatio
n Action

Date

Place

Number/ty
pes of
participants

Link

1 | EDI

Project
dissemination

Governmental body
visits

Tour for
representatives
of the Ministry
of Economics
and the
Investment
and
Development
Agency of
Latvia

14
June
2024

Riga,
Latvia

3
representati
ves of the
Government

https://www.edi.lv
/edi-viesojas-
ministru-
prezidentes-
padomnieks-
ekonomikas-
jautajumos-reinis-
lasmanis-un-
latvijas-investiciju-
un-attistibas-
agenturas-liaa-
direktors-raivis-
bremsmits/

2 | EDI

Project
dissemination

NAP Conference
2024

Tour for
conference
participants

11
Septe
mber
2024

Riga,
Latvia

11
aftendees

https://www.edi.l
v/en/conference-
on-
nanomaterials-
applications-and-
properties/

3 | EDI

Project
dissemination

Science Night

Demonstration
s for general
public

27
Septe
mber
2024

Riga,
Latvia

800
attendees in
total

https://www.edi.lv
/zinatnieku-nakts-
edi/

Workshop
participation

2024 |EEE 100th
Vehicular Technology
Conference
(VTC2024-Fall) -
Workshop: 5G for
Connected and
Automated Mobility —
Addressing Continuity
of Service

Workshop

7
Octob
er 2024

Washin
gton
DC,
USA

N/A

https://events.vis

ociety.org/vic202
i
fall/conference-
sessions/call-for-
workshops/w11-
5g-for-
connected-and-
automated-
mobility-
addressing-
continuity-of-
service/

Workshop
participation

IEEE Future Networks
World Forum -
Symposium

Workshop

15
Octob
er 2024

Dubai,
UAE

N/A

https://fnwf2024.i
eee.org/symposiu
ms

6 | VEDIA

Seminar
participation

Water Corridor Days

Seminar

30
Octob
er 2024

Helsinki,
Finland

N/A

N/A
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https://events.vtsociety.org/vtc2024-fall/conference-sessions/call-for-workshops/w11-5g-for-connected-and-automated-mobility-addressing-continuity-of-service/
https://events.vtsociety.org/vtc2024-fall/conference-sessions/call-for-workshops/w11-5g-for-connected-and-automated-mobility-addressing-continuity-of-service/
https://fnwf2024.ieee.org/symposiums
https://fnwf2024.ieee.org/symposiums
https://fnwf2024.ieee.org/symposiums

5G-ROUTES Plenary Meetings

1. 11* General Assembly, 31 May 2024, virtual meeting.
2. 5% Review meeting, 13-14 June 2024, Tallinn (Estonia), Hybrid meeting.

3. 6" Review meeting, 24-25 October 2024, Ruissalo, Turku (Finland), Hybrid meeting

5G-ROUTES Social Media

X: @5gRoutes
@ Linkedin: 5G-ROUTES Project 5G-ROUTES Coordinator:
-
: =
@ YouTube: 5G-ROUTES Project Ericsson Eesti AS ERICSSON
@3 Website: https://www.5g-routes.eu/ e-mail: info@5g-routes.eu

Grant Agreement: 951867
Project Duration: 01.09.2020 — 28.02.2025



https://x.com/5gRoutes
https://www.linkedin.com/company/67987092/admin/
https://www.youtube.com/channel/UCEvuQqzJPpMYQdQPvQ1dD4g/featured
https://www.5g-routes.eu/
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