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1 [bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
The study on NR V2X [1] has the following justification:
	
SA1 has considered both LTE and NR for the candidates of 3GPP RATs in supporting eV2X. Advanced V2X services (SA1’s 25 use cases categorised into four groups - Vehicle platooning, Extended sensors, Advanced driving, and Remote driving) are the focus of the Study Item.  Technical requirements of these use cases would drive the technical study/design.
TSG RAN has already agreed in TR 38.913 that it is not intended for NR V2X to replace the services offered by LTE V2X. Instead, the NR V2X shall complement LTE V2X for advanced V2X services and support interworking with LTE V2X. At least from 3GPP RAN technology development standpoint, the focus and scope of NR V2X study is to target advanced V2X use cases. However, this does not imply that NR V2X capability is necessarily restricted to advanced services. It is clearly up to the regional regulators and the stakeholders involved (i.e. Car OEMs and automotive ecosystem in general) to decide on the technology of choice for the services and use cases.



The yellow and green highlighted text are somewhat contradicting and the intention of this document is to clarify the scope of the study in RAN2.
2 Discussion
TS [2] defines requirements for eV2X; five Categories of Requirements (CoR) to support eV2X scenarios: General Aspects, Vehicle Platooning, Advanced Driving, Extended Sensors and Remote Driving. Additionally, it defines six Level of Automation (LoA), reflecting the functional aspects of the technology and affecting the system performance requirements. The six level of automation defined are: No Automation (0), Driver Assistance (1), Partial Automation (2), Conditional Automation (3), High Automation (4), Full Automation (5). For each CoR and each LoA, requirements are specified in terms of Payload (from 50 to 12000 bytes), Transmission Rate (from 2 to 50 message/sec), Maximum end-to-end latency (from 3 to 500 ms), Reliability (from 90% to 99.999%), Data rate (from 0.5 to 1000 Mbps) and minimum required communication range (from 50 to 1000 meters). These requirements are different from V2X [3: TS 22.185]. However, a closer look reveals that the V2X requirements are actually a subset of eV2X requirements [e.g. required maximum latency of 20ms, message payloads can be up to 1200 bytes, maximum frequency of 10 messages per second etc.]. So, in this respect if the eV2X system fulfills the requirements from [2], then V2X applications can be supported using these requirements.
Observation 1: V2X requirements are a subset of eV2X requirements.

Following requirements from [2] indicate that there can be UEs supporting only eV2X:
	[R.5.1-011]         Impact to E-UTRA(N) by UE supporting only NR based V2X communication shall be minimized.
[R.5.1-012]         Impact to NR by UE supporting only E-UTRA based V2X communication shall be minimized.



So, if eV2X capable UEs don’t transmit basic V2X message like “braking” in LTE PC5 then how the LTE based V2X UEs get this information? One of the solutions in [4: TS 23.786-080] indicates that a “Tx Profile” based approach can be used to reach out the Rel-14/ 15 V2X capable UEs. However, NR based eV2X UEs might need to adapt much more than PHY format to be able to be reachable by the LTE based V2X UEs since NR and LTE have very different protocol stacks.
Observation 2: eV2X system should be able to support V2X applications from Rel. 14/ 15. The V2X/ eV2X messages however may not be available in LTE PC5 format.
Therefore, RAN2 is requested to verify if such UEs supporting only NR based V2X communication i.e. UEs not required to support LTE PC5 shall really exist. Since, this is not entirely in our purview to decide this alone, we need to clarify this requirement with SA1 and SA2.
Proposal: Verify with SA1 and SA2 if UEs supporting only NR based V2X communication (i.e. UEs not required to support LTE PC5) shall really exist.
If such UEs will exist then RAN2 needs to further discuss how the basic safety messages transmitted by the LTE based V2X UEs will be received by NR based V2X UEs and vice versa.
3 Conclusions
This document discussed the RAN2 study scope on NR V2X [RP-182111]. Following observations and proposal are made:
Observation 1: V2X requirements are a subset of eV2X requirements.
Observation 2: eV2X system should be able to support V2X applications from Rel. 14/ 15. The V2X/ eV2X messages however may not be available in LTE PC5 format.
Proposal: Verify with SA1 and SA2 if UEs supporting only NR based V2X communication (i.e. UEs not required to support LTE PC5) shall really exist.
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