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1. Introduction
The Objective of the V2X WI in RP-190176 [1] includes “NR sidelink: Specify NR sidelink solutions necessary to support sidelink unicast, sidelink groupcast, and sidelink broadcast for V2X services, considering in-network coverage, out-of-network coverage, and partial network coverage.”, however the detailed description of the objectives includes only topics related to the Uu control of the NR sidelink operation. In this contribution we motivate the standardization of the standalone V-UE (Vehicular UE) by RAN2.
2. Discussion
2.1 VRU use-case 
VRU (Vulnerable Road Users) can be pedestrians, road-workers and motorcycles. It is clear that VRUs are part of V2X system and a mature V2X technology should give solutions for VRUs not just vehicles. Currently though, [1] does not describe any specific work for this use case in Rel-16. 
We distinguish between motorcycles riders and other types of VRUs for two reasons:
· First, motorcycle riders are the likely road-users to be involved in accidents and the least protected to survive one. The number of motorcycles rider fatalities is about 5,000 per year in US and similar number is mentioned in Europe. The motorcyclist would be among the biggest beneficiaries of V2X. However, it is very uncommon to see a motorcycle with a cellular modem, such that a standalone V2X unit is needed.
· Second, from standardization point of view, a motorcycle-type VRU is more similar to vehicle-type UE. Both will support high mobility, similar V2X traffic pattern and V2X applications. This is in contrast to pedestrian-type VRU where more work may be needed to consider power-efficient operation, different V2X traffic, and perhaps a modified channel model. Therefore, standardization effort of supporting motorcycle-type VRU may be smaller. In any case, a standalone mode may be necessary also for other types of VRUs in the future.

Observation 1: A standalone NR PC5 mode is required to support the VRU use case.  
2.2 V2X as a subsystem 
[bookmark: _Hlk4572210]SAE (Society of Automotive Engineers) document J3161 has defined in [2] the communication between two LTE V2X sub-systems in communicating cars. In Fig.1 is shown the On-Board Equipment (OBE) based on SAE description, the main blocks being the PC5 radio, GNSS receiver for satellite positioning and the dedicated processor of this ECU (Electronic Control Unit).
This ECU further communicates with the Safety Application ECU. 
This means that from SAE perspective, PC5 -based sub-system is already considered as a standalone unit. 
[bookmark: _Hlk4675948]However, 3GPP approach does not refer to the PC5-based sub-system as an independent system.
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Fig. 1	V2X system in SAE J3161 
Observation 2: While SAE considers PC5 as a standalone sub-system, 3GPP approach does not refer to the PC5-based sub-system as an independent system.

2.2 C-ITS device may be PC5 standalone
Based on draft EC regulations in “COMMISSION DELEGATED REGULATION on C-ITS” [3], the “C-ITS stations installed on vehicles, handheld or alongside the road infrastructure are considered as products that can be placed on the market as stand-alone assemblies or as parts of larger assemblies. The extent to which C-ITS stations to be installed on vehicles comply with the applicable requirements can be tested before or after installation.”

A C-ITS station based on NR/LTE PC5 mode 4 (out-of-coverage) adheres to C-ITS station definition and can be put as such on the market, given that is allowed by regulations. The Mode 3 PC5 station could be achieved by connecting the PC5-UE to an Uu UE implementing the functionality according to the WI in [1].  

Observation 3: The definition of C-ITS system in EU V2X regulation already assumes an architecture in which the connection to the cellular system is not defined.

3. Difference between out-of-coverage and standalone
In LTE the standalone mode is already supported (sidelink transmission mode 4, for out-of-coverage) with autonomous resource allocation and pre-configuration. In practice this is the preferred mode of operation when in “network coverage”. The existence of this mode also allowed for fast deployment of LTE-V2X. 
NR-V2X is also expected to support the out-of-coverage scenario.
There is not much difference between the out-of-coverage mode and the standalone mode, given that both support only the PC5 interface.
Observation 4: The functionality of the standalone mode and out-of-coverage mode is similar. 
4. [bookmark: _Hlk7365489]PC5 Standalone UE without SIM
In the SA-2 meeting from April 2019, was introduced in TS23.287 [4] the operation of the PC5-UE without SIM, i.e. in “limited service state”.
The text in [4] indicates:
“The UEs may use V2X communication over PC5 reference point using the "non-operator-managed" radio resources, as specified in clause 5.1.2.1, according to the principles defined in clause 5.1.2.2.
Observation 5: The operation of PC5 UE without SIM, while using the "non-operator-managed" radio resources, is recognized in V2X architecture in TS23.287. 

5. Conclusions and proposal
In the above discussion we had a number of Observations which are listed below:
Observation 1: A standalone NR PC5 mode is required to support the VRU use case.  
Observation 2: While SAE considers PC5 as a standalone sub-system, 3GPP approach does not refer to the PC5-based sub-system as an independent system.
[bookmark: _GoBack]Observation 3: The definition of C-ITS system in EU V2X regulation already assumes an architecture in which the connection to the cellular system is not defined.
 Observation 4: The functionality of the standalone mode and out-of-coverage mode is similar.
Observation 5: The operation of PC5 UE without SIM, while using the "non-operator-managed" radio resources, is recognized in V2X architecture in TS23.287. 

Proposal: RAN2 is invited to consider the existence of the standalone mode in its further standardization work on V2X Release 16.

References
[1] [bookmark: _Ref481331824][bookmark: _Ref481413931][bookmark: _Ref450058912][bookmark: _Ref450921183][bookmark: _Ref462756829]RP-190766, “New WID on 5G V2X with NR sidelink”, LG Electronics, Huawei
[2] SAE, “On-Board System Requirements for LTE V2X V2V Safety Communications “Cars Network”
[3] COMMISSION DELEGATED REGULATION (EU) …/... of 13.3.2019 supplementing Directive 2010/40/EU of the European Parliament and of the Council with regard to the deployment and operational use of cooperative intelligent transport systems
[4] 3GPP TS 23.287 V0.3.0 (2019-04), Technical Specification Group Services and System Aspects; Architecture enhancements for 5G System (5GS) to support Vehicle-to-Everything (V2X) services (Release 16).
 

________________________________________________________________________________________________

Contact: Mariana Goldhamer; mariana.goldhamer@auto-talks.com

Page 2 of 2

image1.png
=





