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Abstract: This paper proposes a new use case, building on use case 5.8, whereby V2X UEs can perform 5G Wireless sensing when out of coverage and proposes requirement for the provision and operation of this scenario. 
1. Introduction
This use case proposes that 5G Wireless sensing may be required to operate when a UE is out of coverage. This operation needs to be provisioned and authorised by the home operator before being used. The sensing service may occur in either licensed or unlicensed spectrum, depending on provisioning by the operator. This use case describes a rural scenario with no coverage where the 5G Wireless sensing service is used when the UE is out of coverage to inform the on-board ADS function of the presence of another vehicle.
2. Reason for Change
5G Wireless sensing is performed by Sensing transmitter(s) and Sensing receiver(s). These Sensing transmitters(s) and Sensing receiver(s) may be UEs. For services such as V2X, ProSe, and Ranging, out-of-coverage UE operation is allowed, based on prior configuration of the UE by the MNO. Specific requirements apply to the use of licensed and unlicensed spectrum for out-of-coverage operation. This use cases proposes requirements for out-of-coverage UE operation for 5G Wireless sensing.
3. Proposal
It is proposed to agree the following changes to 3GPP TS 22.837 v0.3.0.


* * * First Change * * * *
5.x	Use case on sensing for automotive maneuvering and navigation service when not served by RAN
[bookmark: _Toc120625306]5.x.1	Description
Consider the scenario defined in section 5.8, where NR wireless sensing is utilized to assist automotive maneuvering, i.e. sensing results play an important role in making the maneuvering decisions. However, in this use case the vehicles are not served by RAN when the Sensing activity is expected to occur, where UE is not served by RAN of the its authorized PLMN’s RAN entities, and therefore RAN entities are unable to be involved. UEs collecting the sensing measurement process in this scenario have to be able to operate when UE is not served by RAN. 
[bookmark: _Toc120625307]5.x.2 	Pre-conditions
Refer to 5.8, where Bob’s vehicle determines the need for sensing service. Bob’s vehicle integrates a UE supporting V2X application ie. Bob’s vehicle supports V2X. Sensing can be performed by 5G Wireless sensing. Unlike in clause 5.8, the vehicles are not served by RAN and perform 5G Wireless sensing without help of the network entities. Bob’s vehicle has been provisioned by his home operator to be able to perform 5G Wireless sensing when not served by RAN. There may be other vehicles or RSU (road side unit) helping the 5G Wireless sensing of the Bob’s vehicle.
[bookmark: _Toc120625308]5.x.3		Service Flows
1. Bob is driving from urban to rural countryside. As his vehicle is operational, in motion, and attempting to assist his driving using ADS, Bob’s vehicle is performing sensing using 5G Wireless sensing.
2.Bob drive its vehicle outside the coverage area of its mobile network. The 5G Wireless sensing continues providing assistance to Bob’s driving.
3. Bob’s vehicle approaches Joe’s vehicle.
4. Bob’s vehicle becomes aware of Joe’s vehicle by Bob’s onboard Sensing receiver(s) receiving 5G Wireless sensing reflected by Joe’s vehicle.
5. Bob’s vehicle applies this new object information to the local ADS function to ensure a safe, collision-free, drive.
[bookmark: _Toc120625309]5.x.4	Post-conditions
Bob’s vehicle is able to drive with high reliability by utilizing 5G sensing service when not served by RAN.
[bookmark: _Toc120625310]5.x.5		Existing features partly or fully covering the use case functionality
None
[bookmark: _Toc120625311]5.x.6		Potential New Requirements needed to support the use case
[PR 5.x.6-1] The 5G system shall be able to provide mechanisms for an MNO to configure UEs supporting V2X application for 5G Wireless sensing operation when not served by RAN.
 [PR 5.x.6-2] Subject to regulation, the 5G system shall enable UEs supporting V2X application to perform 5G Wireless sensing when not served by RAN using the allowed ITS spectrum and unlicensed spectrum.
[PR 5.x.6-3] The 5G system shall be able to provide the continuity of V2X 5G wireless sensing between when the UE is served by RAN and when the UE is not served by RAN.
Editor’s note: Requirement [PR 5.x.6-3] is FFS

* * * End of Change * * * *
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