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Outline: the CN Trial Site
CN TS

Partners

Location Jinan, Shandong Province, China

Networks
1x Dedicated 5G network (SA, China Mobile)
2x Commercial networks (China Mobile and China 
Unicom)

RSU/MECs
1x RSU with edge MEC. 
2x MEC

Vehicles
2x connected automated vehicle (L4)
2x connected trucks (L2)

OBUs 4x 5G MH5000‐871

Use cases
• UCC#4/US#4.3 ReDr-DataOwnership
• UCC#1/US#1.4 AdDr-CloudAssisted
• UCC#2/US#2.3 Plat-AssCloud

5G-MOBIX CN TS Webinar | July 8, 2022



Challenges and solutions for CAM in CN TS
Challenge 1: How to simulate and solve the low network 
coverage problem encountered by vehicles passing 
cross-border sections on a test site?

Challenge 2:How to solve the problem of session service 
continuity caused by public operator network switching?

Related solutions

(1) Deployed a dedicated 5G shared MEC server in a 
closed site to provide lower end-to-end latency and 
greater bandwidth for use cases.

(2) Adopted 5G dual-modem/dual-SIM solution on the 
test vehicle to provide redundant connections between 
MEC and UE, ensuring service continuity when the 
handover event occurs among multiple operators with low 
latency and data persistence.
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US#4.3 Remote Driving with data ownership 
focus (RdDo) : Overview 

Objective: use of 5G to remotely control vehicle crossing virtual 
handover area with low latency and continuous V2X service

Use of two MEC as service redundancy for the traceability of data ownership

Related X-border issues:
1. Low Coverage Areas

2. Session & Service Continuity

5G specific enablers used:
MEC (Multi-access edge  computing) for low-latency  communications

MQTT broker for persistence and integrity of data 

MCM

5G-MOBIX CN TS Webinar | July 8, 2022



US#4.3  RdDo-Storyboard
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- Vehicle connects to the closest MEC
- Vehicle send basic  safety messages to MEC via (CM) 
MQTT Uu SA

- Data is stored by the connected MEC 1 in order to the 
traceability of data ownership
- Veh_01 received maneuver commands (accelerate, 
brake, steering, etc.) from the remote-control center 
(ROC)

• CM Area: Establish connection

• XBI4: Low coverage Areas

• CS5: Multi-modem multi-SIM solution

- RdDo session established: BSM sending from 
veh_01 to MEC2

- OBU detects border crossing

- Multi-modem/SIM handover to MNO 2

- Data produced at handover area briefly is 

owned by two MEC: dual modem to guarantee 
the session between the vehicle and ROC.

• Network handover
• XBI5: Session & Service Continuity

• CS5: Multi-modem / multi-SIM 
connectivity 

• CS13: Double MQTT client

• Maintaining dual TCP sessions 
simultaneously

- Affected vehicle connect to MEC of 
MNO2.
- RdDo session is recovered: vehicle control
- Data is stored by MEC 2 in order to the 
traceability of data ownership

• CU Area: Application continuity after roaming

•XBI5: Service continuity thanks 
multi-modem multi-SIM solution
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US#1.4 Cloud-Assisted Advanced Driving
(CaAd) : Overview 

Objective: use of 5G to exchange massages with low latency to 
cross the intersection

Use of Basic Safety Messages with MEC cloud assistance

Related X-border issues:
1. Low coverage Areas
2. Session & Service Continuity

5G specific enablers used:
MEC (Multi-access edge computing) for low-latency  communications
MQTT broker for exchange of information between different domains

MCM
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US#1.4 CaAd-Storyboard
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- Vehicles connect to the closest MEC
- Vehicles send basic  safety messages to 
MEC via (CM) MQTT Uu SA
- Veh_01 queries its MEC1 to update the 
current traffic strategy, vehicle perception, 
pedestrian detection

• CM Area: Establish connection

• XBI4: Low coverage Areas

• CS5: Multi-modem multi-SIM solution

- AdCa session established: BSM sending 
from veh_01 to MEC2

- OBU detects border crossing

- Multi-modem/SIM handover to MNO 2

- BSM sending briefly interrupted

• Network handover
• XBI5: Session & Service Continuity

• CS5: Multi-modem / multi-SIM connectivity 

• CS13: Double MQTT client

• CS14: Inter-MEC exchange of data

• Service interruption due to network switch 

- Affected vehicles connect to MEC of 
MNO2.
- AdCa session is recovered: traffic strategy, 
vehicle perception, pedestrian detection

- Rx BSM via MQTT from Area1 in Area2

- Data is synchronized between two MEC 
clouds

• CU Area: Application continuity after roaming

•XBI5: Service continuity thanks 
multi-modem multi-SIM solution
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US#1.4 CaAd-XBIs and solutions

Cloud-Assisted visualization platform



US#2.3 Cloud-assisted Platooning
(CaPt) : Overview 

Objective: use of 5G to exchange massages with low latency to 
cross virtual border in the highway.

Use of Basic Safety Messages with MEC cloud assistance

Related X-border issue:
1. Low coverage Areas
2. Session & Service Continuity

5G specific enablers used:
MEC (Multi-access edge  computing) for low-latency  communications
MQTT broker for exchange  of information between different domains

MCM
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US#2.3 CaPt-Storyboard
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US#2.3 CaPt-Scenario
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- Vehicles connect to the MEC 1 (China 
Unicom)
- Vehicles send basic  safety messages to 
MEC via (CM) MQTT Uu SA

- Data visualization in the cloud platform

• CM Area: Establish connection

• XBI4: Low coverage Areas

• CS5: Multi-modem multi-SIM solution

- CaPt session established: BSM sending 
from vehicle (both leader and follower) to 
MEC2

- OBU detects border crossing

- Perform network handover to MNO 2

- BSM sending briefly interrupted

• Network handover

• XBI4: Low coverage Areas
• XBI5: Service continuity

• CS5: Multi-modem / multi-SIM connectivity 

• CS13: Double MQTT client

• Service interruption due to network switch 

- Connect to  MEC 2 (China Unicom)
- CaPt session is recovered: send BSM to 
the connected MEC

- Data is synchronized between two MEC 
clouds

- Rx BSM via MQTT from Area1 in Area2

• CU Area: Application continuity after roaming

•XBI5: Service continuity thanks 
dual-modem/dual-SIM solution

•CS14: Inter-MEC exchange of data

Cloud-Assisted visualization platform



CN Contributions to Cross-Border Corridors
(CBCs)

Work together with other partners to contribute to the deliverables of WP2 to WP6.

Aiming at the requirements of 5g technology cross-border problems, we are committed to solving 
two technical problems under cross-border sections: 

 XBI_ 4: Low network coverage area;

 XBI_ 5: Session & service continuity.

Three user stories trials in CN TS with the dedicated 5G SA network, as the complementary focus on 
specific issues which are contributing to the CBC trial evaluation site.
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Conclusions

This presentation introduced  three user stories (CaAd, RdDo, and CaPt) in CN TS, its 
connectivity challenges and considered solution.

The next presentation will review the demo video about the user stories 
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