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Analyze the limitations of resource allocation mechanisms in DSRC/802.11p, LTE-V2X Mode 4, and NR-V2X Mode 2 to
meet the stringent demands of V2X applications in the 5.9 GHz band—considering the high topological variability arising
from vehicular mobility and the lack of centralized coordination in out-of-coverage scenarios; evaluate communication
reliability and effective range as vehicle density and traffic load increase; and determine whether these self-selection
schemes can guarantee the optimal latency, reliability, and coverage range required for critical functions such as
platooning, extended sensing, and remote driving in high-density vehicular environments.

Determine the effectiveness of resource allocation schemes in DSRC/802.11p, LTE-V2X Mode 4, and NR-V2X Mode 2
through a comparative analysis of reliability, packet collision rate, and effective range under varying vehicular densities,
traffic loads, and transmission powers, to establish their viability for advanced V2X applications in high-mobility, out-of-
coverage environments

▪ NR-V2X Mode 2 offers the highest reliability and range, consistently outperforming LTE-V2X Mode 4 and DSRC/802.11p
in Packet Delivery Ratio (PDR) under moderate vehicle densities.

▪ Sensing-based SPS mechanisms reduce collisions compared to random access. Still, when vehicle density exceeds 0.3
vpm and traffic load increases, the packet collision rate (PCR) rises markedly, limiting effective coverage beyond 350 m.

▪ From the evaluated technologies, it can be concluded that NR-V2X Mode 2 can be employed for advanced V2X service
applications.

• A comparative evaluation framework combines simulations in a highway scenario using the WiLabV2Xsim simulator.
• Performance of resource allocation schemes in DSRC/802.11p (random access), LTE-V2X Mode 4, and NR-V2X Mode 2

(Sensing-based Semi-Persistent Scheduling).

PDR in terms of the distance between transmitter and receiver for different traffic densities a) 802.11p, 𝛽=0.1, 0.2 and 
0.3 vpm, b) LTE-V2X, 𝛽=0.1, 0.2 and 0.3 vpm, c) NRV2X, 𝛽=0.1, 0.2 and 0.3 vpm with 𝜆=20pps and 𝑃𝑡𝑥=20dbm

𝛽=0.3 vpm, 𝜆=10pps, 𝑃𝑡 =20dbm 𝛽=0.3 vpm, 𝜆=20pps, 𝑃𝑡 =20dbm𝛽=0.3 vpm, 𝜆=10pps, 𝑃𝑡 =23dbm
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