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About the Project

Call: HORIZON-JU-SNS-2023

Topic: STREAM-D-01-01, “SNS Large Scale
Trials and Pilots (LST&Ps) with Verticals”

Use Case Priority 1: Connected and automated
mobility (CAM) vertical and intelligent terrestrial
transportation

23 Partners

3 Living Labs (Greece, Italy, Netherlands)
10 Member State Countries

Total Budget in €: 15.8M (2.7M to open calls)
36M Duration: 2024-2027

https://envelope-project.eu/

https://www.linkedin.com/company/envelope-project
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Project Overview

» ENVELOPE: Network-aware Connected and Autonomous Mobility (CAM)
services for Beyond 5G

» Backend system for core-network monitoring and Predictive QoS
(pQo0S) capabilities
CAMARA-compliant APIs for Location, Quality on Demand (QoD), & Network Quality intelligence

> Real-time collection of network metrics
RSRP, RSRQ, SINR, latency, ...

» Real-time OBU integration, multi-edge support, and cooperative vehicle
awareness

Integration with CAM Android application for live visualization
Integration with WebGUI for live visualization & central monitoring
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Use Case Scenario

1. The two vehicles, equipped with sensors, interact with the network and
share information (e.g., breaking alerts). Both vehicles maintain
subscriptions with the local Traffic Management Server.

2. MILLA autonomous car (1st vehicle) maintains connection to the MILLA
Supervision Center in the cloud.

3. 1st vehicle receives emergency stop command (immediate brake
request). Alert message sent instantly over 5G to traffic management
system.

4. The vehicles that follows (“2"d vehicle”), receive the “alert” from the
traffic management system. The alert message is presented on the
mobile application (text, red flashing indication) along with an audio
alert.

5. The 2" vehicle can “connect” to the camera of the first vehicle and have
a live view of the environment.

6. The mobile application interacting with the network continuously
displays real-time Location Monitoring & predictive QoS for informative
purposes.

7. Through the mobile App the passenger can trigger QoD to ensure
performance standards.

ONunNuously

Local Traffic Center (OTE, NCSRD)
Edrge Application Server

1.
75
3.

MQTT, INFLUX DB, webGUI
WebRTC
ENVELOPE API Client
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Vehicles’ Supervision Center (ISFM)
Cloud Application Server
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Applications@Edge
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ISFM Autonomous Shuttle

Applications@Vehicles

Vehicles can connect to live camera feed of lead vehicle (WebRTC) 1. Data Sharing/Network Monitoring Mobile App
2. CAMERA feed — road in front/ WebRTC Client
Q . . . . 3 Vehicle’s OBU (1
OTEApp displays ENVELOPE API interactions in real-time I sl Aépfiiggzr?n(lyyiurube)
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ckend Network Invoker Libraries

Location Library

NEF/ CAMARA Vehicle position tracking ¢ Last-known location « Continuous geofence monitoring

pPQoS Library

Predictive QoS forecasting * Threshold notifications « Quality degradation alerts

QoD Library

Differentiated QoS requests ¢ Latency guarantees * Priority message handling
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‘QTT & Topics Structure

. Sl Topic Features
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Geospatial quadtree indexing * Encrypted communications « Dynamic topic generation
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C-ITS Message Topics

MILLA venhicle integration « OBU status & information sharing via 5G

Heartbeat & Informational Topics

e s e : N Personalized network statistics « CAMARA/NEF APIs utilization
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Frontend Layer
CAM Android App
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Traffic Control WebGUI

Map-based vehicle tracking ¢ KPI visualization ¢ Historical data analytics « WebRTC integration
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Real-time network metrics « CAMARA/ NEF metrics « C-ITS message display « Live video streams « Break alerts
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Trial Site & Deployment Setup
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KPIs & Measurement Strategy

Inter-PLMN Service Disruption

Measures service disruption during PDU handover between PLMN_A and PLMN_B
regarding C-ITS messages through MQTT

Network Level

CAM Alert Round-Trip Time

End-to-end MQTT message delivery from one vehicle to another

tion Level

v
Metric
"
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Impact, Benefits & Achievements

v Safety
Instant alert propagation for emergency events over 5G networks TN

d

Real-time monitoring via cooperative streams

v Awareness
Network-aware decision making for autonomous vehicle Coordinationﬁ\

Full OBU integration « Dual-connectivity (edge + cloud)

v Interoperability
CAMARA-compliant, standards-based architecture
QoS & Network Intelligence

v Scalability
Modular design supports containerization & Kubernetes deployment
- Scalable MQTT architecture « Multi-edge deployment _
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Future Work & Evolution
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Extend ENVELOPE 4 work

architecture for !
future non- /

- terrestrial networks ’
Multi-Site !
Testing

Expand trials
across NCSRD
and additional 5G
operators

~ v Integration
Extended KPI "~ ,

Predictive network
Monitoring optimization based
Throughput * QoS

on historical KPI
stability « Message patterns
delivery success
rate
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Thank you

Questions?




