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Image Source: elenabsl/Adobe Stock, http://www.rand.org/t/RRA569-1  
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DSRC vs C-V2X
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Image Source: Wikipedia, Public Domain



Networking Layer

Data Link Layer

Physical Layer

Application Layer

DSRC Networking Stack
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Image Source: https://doi.org/10.3390/s23031421 



PC5 Sidelink Uu Network Link

Message-focused Network-focused, aka “V2N”

Low-latency, short-range, high speed Typical cellular LTE/5G connectivity

No tower communications Higher latency, higher bandwidth apps

No SIM card / subscription Requires tower and subscription

C-V2X Overview
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Image Source: Qualcomm.com



Networking Layer

Data Link Layer

Physical Layer

Application Layer

C-V2X Networking Stack
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Image Source: https://doi.org/10.3390/s23031421 



DSRC C-V2X

Range: 1000m (proven) Range: Up to 1400m (purportedly)*

Limitations of Wi-Fi transceivers Purportedly Higher Performance

Direct-only Mode Direct and Network-Based Modes

Older, years of proven performance Newer, has undergone less testing

“Dead-end” fork of Wi-Fi family Ever-evolving cellular standards

Mature product (WSA example) Still has components in development

Heavy adoption in Europe / Japan Heavy adoption in China
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*https://ieeexplore.ieee.org/document/9866543

DSRC

C-V2X
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• Need: Dedicated spectrum, no interference
• 75MHz reserved for “safety spectrum” (1999)
• Rules specifically referenced “DSRC”

• Problem: OEMs never mandated to include it
• FCC re-assessed the spectrum in 2019
• Determined 75Mhz not adequately used

• Result: NPRM issued in December 2019 to shrink 
the spectrum and endorse C-V2X
• Ignored comment from industry and IOOs
• NPRM passed in 2020
• No new official rules yet

Spectrum Rules
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Spectrum Rules

Safety Channel

Image Source: DOI:10.1088/1757-899X/477/1/012052, CC 3.0



45MHz opened for unlicensed Wi-Fi use 30Mhz remaining for V2X
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Spectrum Rules

Image Source: DOI:10.1088/1757-899X/477/1/012052, CC 3.0
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Spectrum Timeline
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45MHz opened for unlicensed Wi-Fi use

C-V2X to operate on single 
20Mhz channel 183 

10MHz channel 180 temporarily 
available for DSRC transition

Spectrum Rules

Image Source: DOI:10.1088/1757-899X/477/1/012052, CC 3.0
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FCC Readiness Application Readiness Infrastructure Readiness

Need waivers/experimental 
licenses for C-V2X

Identify applications that work 
best over direct V2X Communication requirements

Need to register new RSUs Identify applications that work 
best over network comms

Remote accessibility and 
maintainability

RSU FCC certification Identify applications that 
could be deployed using both Edge processing

Tip: joint waivers; temporary Tip: “surrogate” V2V apps Tip: CTI 4001, CTI 4501

C-V2X
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Source: https://www.transportation.gov/grants/dashboard
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Source: https://www.transportation.gov/bipartisan-infrastructure-law/bipartisan-infrastructure-law-grant-programs
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Source: https://www.transportation.gov/bipartisan-infrastructure-law/key-notices-funding-opportunity
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Program Description

FMCSA HP-ITD* Technology deployment program specifically for CMVs

SSFA: “Safe Streets 4 All”** Focused on multimodal roads and street applications

ATTAIN** Focused on advanced technologies for safety, mobility, efficiency, 
system performance, intermodal connectivity, and infrastructure ROI

SMART Grants for conducting demonstration projects on smart community 
technologies with a second phase for scaled deployment

CMAQ Funding Any solutions that improve congestion mitigation, including V2X

* Must align with the State’s Program Plan/Top Level Design (PP/TLD)

** Requires a 20% total project cost match



WHERE DO I

START?
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Source: https://www.ite.org/technical-resources/standards/rsu-standardization/
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Source: https://www.ite.org/technical-resources/standards/connected-intersections/
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Source: https://itsa.org/wp-content/uploads/2023/04/V2XDeploymentPlan.pdf
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Source: https://www.its.dot.gov/research_areas/emerging_tech/pdf/Accelerate_V2X_Deployment.pdf
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