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5G-MOBIX Overview



5G-MOBIX at a glance

LOCATIONS
• 2 Cross-Border Corridors (CBC)
• 4 complementary European Trial Sites (TS)
• 2 complementary Asian Trial Sites (TS)

NETWORK
• 29 5G gNBs
• NSA / SA Architecture

VEHICLES
• 20 SAE L4 automated vehicles

USE CASES
• 5 use case categories based on 3GPP TS 22.186, focusing on x-border operation 
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Spain - Portugal

Greece - Turkey

Porto – Vigo is a Pan-European X-Border 5G corridor 
for Connected and Automated Mobility 

Kipoi – Ipsala site is a main entry point into EU 
territory for cargo, with heavy customs operations

Finland

France

Germany

Netherlands

China

S. Korea

Cross-border corridors European TS Asian TS

5G-MOBIX – Trial Sites
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SA networks + multi-SIM functionality

Service discovery

Edge computing

NSA networks with roaming

Edge computing

NSA roaming in Hard border conditions

Multi Sim Modem for increased reliability 
and preventing coss border HO latencies

LEO Satellite communication with intelligent 
router  for coverage gaps

Edge computing (MEC)

SA networks with roaming 

SA network slicing 

Service Continuity with multiple edges

5G Localisation

SA network and NSA network 
(multi-SIM service migration)

n1 Band operation (+n78)

Edge computing

NSA networks with roaming

Edge computing (MEC)

Possible SA network with NSA roaming

5G Network characteristics per CBC/TS
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Automotive Use Cases



3GPP TS 22.186 
Use Case Category

Trial Site User Story / Application

ES-PT Complex manoeuvres in cross-border settings: lane merge for automated vehicles

ES-PT Complex manoeuvres in cross-border settings: automated overtaking

FR Infrastructure -assisted advanced driving

NL Cooperative collision avoidance

CN Cloud-assisted advanced driving

GR-TR Platooning with "see what I see" functionality in cross-border settings

DE eRSU-assisted platooning

CN Cloud-assisted platooning

GR-TR Extended sensors for assisted border-crossing

DE EDM-enabled ES with surround view generation

FI Extended sensors with redundant Edge processing

NL Extended sensors with CPM messages

ES-PT Automated shuttle RD across borders: remote control

FI Remote driving in a redundant network environment

NL Remote driving using 5G positioning

CN Remote driving with data ownership focus

KR Remote driving using mmWave communication

ES-PT Public transport, HD media services and video surveillance

FR QoS adaptation for Security Check in hybrid V2X environment

KR Tethering via Vehicle using mmWave communication

Advanced
Driving

Vehicles
Platooning

Extended  
Sensors

Remote

Driving

Vehicle QoS

Support

5G-MOBIX – Use Case Categories & User 
Stories
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Use Case Categories & User Stories 

Advanced Driving
• Semi-automated or fully-automated driving

• Long(er) inter-vehicle distances

• Vehicles / RSUs  share (sensor) data → Coordination
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User Stories

Cooperative collision avoidance using Manoeuvre Coordination Messages (MCM)

Infrastructure-assisted advanced driving

Cloud-assisted advanced driving

Complex manoeuvres in cross-border settings

Complex manoeuvres in cross-border settings 
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Use Case Categories & User Stories 

Vehicles Platooning
• Vehicles dynamically form groups

• Short(er) inter-vehicle distances

• Lead vehicle periodically / dynamically shares data  → Coordination
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User Stories

Platooning with "see what I see" functionality in cross-border settings

eRSU-assisted platooning

Cloud-assisted platooning

eRSU-assisted platooning 
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Use Case Categories & User Stories 

Extended  Sensors
• Enhancing vehicle perception

• Exchange of sensors / live video data

• Vehicles, RSUs, devices of pedestrians and V2X application servers
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User Stories

Extended sensors for assisted border-crossing

EDM-enabled ES with surround view generation

Extended sensors with redundant Edge processing

Extended sensors with CPM messages

Extended sensors with Collective Perception Messages 
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Use Case Categories & User Stories 

Remote Driving
• A remote driver or a V2X application operates a remote vehicle

• Situational awareness 

• Vehicle control
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User Stories

Automated shuttle RD across borders: remote control

Remote driving in a redundant network environment

Remote driving using 5G positioning

Remote driving with data ownership focus

Remote driving using mmWave communication
Remote driving in a redundant network environment
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Use Case Categories & User Stories 

Vehicle QoS Support
• Timely notifications of expected or estimated change of QoS

• Proactive modification of QoS-affecting parameters

• Enabling the adaptation of application behaviour
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User Stories

Public transport, HD media services and video surveillance

QoS adaptation for Security Check in hybrid V2X environment

Tethering via Vehicle using mmWave communication

Remote driving in a redundant network environment 

5G-PPP TMV WG Webinar, June 2021



Service & Network/Core KPIs



Network/Core KPIs
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5G-MOBIX Target KPI Values per UCC/US
Reported in D2.5 Initial evaluation KPIs and metrics

General KPIs

CKPI-1 User experienced data rate

CKPI-2 Throughput

CKPI-3 Latency

CKPI-4 Control plane Latency

CKPI-5 User plane Latency

CKPI-6 Reliability

CKPI-7 Position accuracy

Handover KPIs

CKPI-8 NG-RAN Handover Success Rate

CKPI-9 App. Level Handover Success Rate

CKPI-10 Mobility interruption time

5G-PPP TMV WG Webinar, June 2021

https://www.5g-mobix.com/assets/files/5G-MOBIX-D2.5-Initial-evaluation-KPIs-and-metrics-V1.4.pdf


From Use Case Functional Requirements 
to Service KPIs to Core KPIs

Functional 
Requirement

Use Case Service KPI Service KPI Core KPI

Platoon Maneuvers Platoon Maneuver 
Failures

Number of Platoon 
Maneuver Failures

CKPI-6 Reliability, CKPI-
3 Latency, CKPI-1 Data 
Rate,…

Mitigate collisions Collision probability Time to collision CKPI-6 Reliability, CKPI-
3 Latency,…

… … … …
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Service KPIs & Mapping with Network/Core KPIs

Advanced Driving 
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Service KPIs vs. Network KPIs
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Local Perception metrics

Instantaneous accelerations/decelerations ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓

Object detection capability (True Positive Rate, TPR) ✓ ✓ ✓

Object classification capability (TPR) ✓ ✓ ✓

Augmented Perception metrics

Object localisation precision ✓ ✓ ✓
Object detection capability ✓ ✓ ✓
Recognition of non-communicating object ✓ ✓ ✓
Recognition of communicating objects ✓ ✓ ✓
Risk analysis metrics 

Time to collision ✓ ✓ ✓
Inter-vehicle gap ✓ ✓ ✓
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Service KPIs & Mapping with Network/Core KPIs

Vehicles Platooning
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Service KPIs vs. Network KPIs
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Number of Video Stream Failures ✓ ✓ ✓ ✓ ✓

Number of Platoon Maneuver Failure ✓ ✓ ✓ ✓ ✓

Number of Path Follow Failure ✓ ✓ ✓ ✓ ✓

Number of CPM Loss ✓ ✓ ✓ ✓ ✓ ✓
Number of Platooning Messages Loss ✓ ✓ ✓ ✓ ✓ ✓ ✓
Number of Video Stream Failures ✓ ✓ ✓ ✓ ✓
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Service KPIs & Mapping with Network/Core KPIs

Extended Sensors
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Service KPIs vs. Network KPIs
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Speed deviation ✓ ✓ ✓ ✓ ✓ ✓

Driving mode ✓ ✓ ✓ ✓ ✓ ✓

Continuity of Surround View stream ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓

Target variations ✓ ✓ ✓ ✓
Speed variations ✓ ✓ ✓ ✓
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Service KPIs & Mapping with Network/Core KPIs

Remote Driving
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Service KPIs vs. Network KPIs
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Remote driving session outage ✓ ✓ ✓ ✓ ✓ ✓ ✓

Vehicle maneouvre delay ✓ ✓ ✓ ✓ ✓ ✓ ✓

(Subjective) experience of remote operator ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓

Control action delay ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓
Remote driving session outage ✓ ✓ ✓ ✓ ✓ ✓ ✓
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Service KPIs & Mapping with Network/Core KPIs

Vehicle QoS Support
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Service KPIs vs. Network KPIs
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Number of Video Stream Failures ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓

Resolution of the video streaming ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓
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5G-MOBIX Evaluation Approach



5G-MOBIX Technical Evaluation Framework
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Measurement facets

Layered
o Application, Transport, Access

Per Network Segment
o Access, Edge, Transport ,Core, Cloud

Control vs. Data Plane
o Impact of signaling

Data Logging

Raw data specification
o Fields, value ranges, units

Data Management

Quality Check
o Local / Global

Common Data Format
o For CTS

Tools

Application SW Logging 

Vendors In-network Monitoring Tools

Proprietary & Open Source Platforms  / Tools

5G-MOBIX Data Management Tools

KPI Definition

CAM
o Capture application behavior
o 27 KPIs defined by UCCs/USs

Networking
o Capture network behavior
o 10 KPIs defined
o App-specific KPI Target Values defined

KPI Calculation

Local vs. across-sites
Raw data → KPIs

o Framework under preparation
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5G-MOBIX Technical Evaluation Framework

Centralized Test Server

Expose Measurement Data to third parties / Community

Facilitate Cross-site evaluations

Employing a common data format
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CTS graphical user interface
Generic scheme of data collection in 5G-Mobix 

Centralised Test Server functional description
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Conclusions

• Multiplicity and diversity of Use Cases in the Automotive Sector

• Defined set of Service KPIs on a (3GPP) Use Case Category basis

• Associated and mapped to Network / Core KPIs

• Importance of Trials & Measurements in understanding the exact 
relation between the two types of KPIs
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Thank You!!!
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