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Abstract

C-V2X (Cellular V2X, Cellular Vehicle-to-Everything) is a technology designed to enable vehicles to communicate while moving in
the cooperative intelligent transport system and also allowing transportation participants to communicate without restrictions. C-V2X
refers to V2X technology based on standards related to cellular communication defined by the 3GPP international standardization
organization, and is a technology that encompasses technologies that support vehicle-to-vehicle (V2V), vehicle-to-infrastructure (V2I),
vehicle-to-pedestrian (V2P), and vehicle-to-network (V2N) communication In C-V2X, data is transmitted in real time based on 4G LTE
and 5G networks, and C-V2X includes all technologies that allow vehicles to exchange real-time information with the surrounding
environment equipped with appropriate communication functions, such as traffic accident prevention, traffic flow optimization, and
autonomous driving. In this paper, based on patents applied for, published, and registered through IP5, the world top five patent office,
in relation to V2X and sidelink(V2X link) for C-V2X, we analyze patent trends by standardization stage, patent trends by issuing
country, and patent trends by applicant nationality to accurately understand the technological maturity, predict the development direction
of V2X technology, and derive measures to strengthen technological competitiveness.
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Table 1. The difference between C-V2X standard technologies®
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KIPO: Korean Intellecture Property Office - H]=19]
USPTO: US Patent and Trademark Office - ¥ ¥2] JPO:
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Category LTE-V2X

LTE-eV2X 5G-NR-V2X

Target Service Basic safety service

Support transport service

Autonomous driving
(Autonomous driving level 4,5 support)

Release(version) 3GPP Rel.14

3GPP Rel.15

3GPP Rel.16~

Resource scheduling BS scheduling/UE selection

Same with LTE-V2X

BS scheduling/UE selection

Service differentiation based

Service differentiation based

Service differentiation based on

Service QoS on latency on latency/reliability latency/reliability/data rate
Tx/Rx carrier Single carrier CA (Max8 carrier) Single carrier
Delay 20msec 10msec <10msec
Max Throughput 100Mbps Higher than LTE-V2X 20Gbps (NR Uu DL)

throughput

Compatibility -

Coexist with LTE-V2X UE

Muti-mode with LTE-(e)V2X UE
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Table 2. Keywords for C-V2X technologies
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(a) Patent application share
by nationality of applicants
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(b) Patent application share
by nationality in major patent issuing countries
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Fig. 5. Patent application share by nationality of applicants in major patent issuing countries
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Table 3. Quantity and share of patents in major patent issuing countries

Intellectual property KIPO USPTO JPO EPO CNIPA
Number of patents 536 3177 615 841 2,023
Proportion 7.5% 44.2% 8.5% 11.7% 28.1%
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(a) Ratio of domestic/foreign patents
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(b) Ratio of domestic/foreign patents by issuing countries
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