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Abstract: A potential requirement is proposed from a use case on interopearability with other V2X schemes.
Introduction

A recent report from NGMN “Perspectives on Vertical Industries and Implications for 5G” (See S1-162217) points out that as the automotive industry already started adopting non-3GPP V2X technologies (e.g., 760 MHz ITS Connect in Japan, 5.9 GHz DSRC in the US, and 5.9 GHz ITS-G5 in Europe), it is essential that vehicles with eV2X capability are also interoperable with “legacy” vehicles with only a current non-3GPP V2X capability. This being “essential” comes from the understanding that “realizing the full extent of benefits from cooperative driving depends on the availability of a critical mass of capable and compatible vehicles on the road” and that “the long product lifecycle in the automotive market (i.e., 10 – 14 years)” (cf. [20]).
SA1 discussed this aspect of “interoperability” with other V2X schemes, although not knowing this NGMN report, when creating the eV2X SID. SA1 has concluded that this aspect is very important and it should be considered at the application level, understanding NR could be quite different from e.g. IEEE 802.11p.
Our interpretation of this “interoperability” is as follows. Considering early adoption of non-3GPP V2X technologies in some regions, for years to come there exist vehicles with only a non-3GPP V2X device. In this circumstance, some V2X messages (e.g., Basic Safety Messages or Cooperative Awareness Messages / Decentralized Environmental Notification) are to be transmitted using non-3GPP V2X technologies. eV2X capability is to be used to convey at least additional V2X messages (e.g., high-resolution perception data and/or detailed planned trajectory) to complement non-3GPP V2X technologies. In this way, all vehicles with V2X capability, whether having an eV2X UE or not, can make the best use of their outfit.
Proposal

It is proposed to add the following NEW Annex to eV2X TR 22.886.
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Annex Y:
Other considered use cases

Y.1
Interoperability with other V2X schemes
Y.1.1
Description
Y.1.1.1
General
As the automotive industry already started adopting non-3GPP V2X technologies (e.g., 760 MHz ITS Connect in Japan, 5.9 GHz DSRC in the US, and 5.9 GHz ITS-G5 in Europe), it is essential that vehicles with eV2X capability are also interoperable with “legacy” vehicles with only a current non-3GPP V2X capability (cf. [20]). This being “essential” comes from the understanding that “realizing the full extent of benefits from cooperative driving depends on the availability of a critical mass of capable and compatible vehicles on the road” and that “the long product lifecycle in the automotive market (i.e., 10 – 14 years)” (cf. [20]).
As the objective of the WID already suggests, interoperability with non-3GPP V2X technologies should be ensured at the application level, understanding NR could be quite different from e.g. IEEE 802.11p.
An interpretation of this “interoperability” is as follows. Considering early adoption of non-3GPP V2X technologies in some regions, for years to come there exist vehicles with only a non-3GPP V2X device. In this circumstance, some V2X messages (e.g., Basic Safety Messages or Cooperative Awareness Messages / Decentralized Environmental Notification) are to be transmitted using non-3GPP V2X technologies. eV2X capability is to be used to convey at least additional V2X messages (e.g., high-resolution perception data and/or detailed planned trajectory) to complement non-3GPP V2X technologies. In this way, all vehicles with V2X capability, whether having an eV2X UE or not, can make the best use of their outfit.
Y.1.1.2
Pre-conditions

1.
Vehicles A and B are equipped with both an eV2X UE and a non-3GPP V2X device. Vehicle C is equipped with only a non-3GPP V2X device. Vehicles A, B, and C are in the communication range.
Y.1.1.3
Service flows

1.
Vehicles A and B share their Basic Safety Messages or Cooperative Awareness Messages / Decentralized Environmental Notification (and their detected objects and/or coarse driving intention) with Vehicle C using the non-3GPP V2X technology, and vice versa.
2.
Vehicle C uses the above information received from Vehicles A and B for its driving.

3.
Vehicle A shares its high-resolution perception data and/or detailed planned trajectory with Vehicle B using the eV2X technology, and vice versa. Vehicles A and B obtain information of surrounding environments that cannot be obtained only from their local sensors.
4.
Vehicle A combines the above information received from Vehicles B and C, and uses it for its driving. The same applies to Vehicle B.
Y.1.1.4
Post-conditions

1.
Road safety and traffic efficiency is improved. For Vehicles A and B, having an eV2X capability as well further improves those.
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