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5G-based Vehicular Infrastructure for Smart Traffic Intersections

Problem Statement Research Goals and Innovations

Develop effective 5G-based communications to facilitate automatic 

management of the traffic intersection and analyze candidate 

network architecture options for 5G-based vehicular infrastructure.

Performance Metrics

Metrics for Evaluating Candidate Architectures

1. End-to-End Delay (UE to Application Server)
2. Backhaul Bandwidth Requirements
3. Handover Signaling Load
4. Radio Interface Resource Utilization
5. Normalized Cost

Research Goals:
➢ Develop a 5G based efficient and reliable traffic intersection for 

regular and autonomous vehicles. 

➢ Identify architectures that support 5G NR V2X communications
➢ Evaluate the performance of these candidate architectures and 

determine advantages and disadvantages of these architectures.

Innovations: 
➢ Hybrid IAB and Integrated Edge Computing and V2X Application 

Server (VAS) in support of smart traffic intersections

➢ Distributed V2X Application Server with new inter-VAS interface

➢ New type of RSU UE with local VAS and gNB-like scheduling

➢ Extension of Network Slicing to include traffic not traversing the 

radio and core networks

Architectural Enhancements

Timeline for Uplink Data Transfer 

Traffic Intersection Simulator

Baseline V2X Architecture

Candidate Architectures:

➢ IAB Architecture. gNB-DU as the RSU and gNB-CU in a local Data 

Center.

➢ Hybrid IAB and Edge Computing Architecture. gNB-DU as 

RSU and gNB-CU in a local Data Center/Cloud with UPF and Edge 

Computing Server (ECS) acting as V2X Application Server (VAS).

➢ Local and Centralized VAS. gNB as RSU with local VAS/ECS. Use 

of UE-VAS interface for inter-VAS communications.

➢ Customized RSU UE. UE as a Local VAS and/or gNB Resource 

Scheduler. 
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