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Abstract of the contribution: A solution is provided on how a UE in scheduled-mode operation selects a cell in case the UE has multiple V2X applications active each having different PC5 RAT and/or operating carrier frequency requirements.

1. Discussion
This solution addresses the scenario on how a UE in scheduled-mode operation selects a cell in case the UE has multiple V2X applications active each having different PC5 RAT and/or operating carrier frequency requirements.

Consider the following scenario:

A UE is in "operator-managed" mode and has an active eV2X application operating at NR and another V2X application requires to transmit a V2X message over E-UTRA or requires an operating carrier frequency that is not supported by the current cell. If there is no cell that supports both RATs (or both carrier frequencies) how does the UE reselect a cell to transmit the V2X message?

· Does the UE select a cell to support the second V2X application?

· If the new cell only supports E-UTRA PC5 or the carrier frequency of the second application, then the UE would not transmit/receive a V2X message over NR (PC5 or Uu). Hence, V2X applications that require NR would not be supported.
· If the new cell only supports E-UTRA then the UE would also have to fallback to E-UTRA over Uu

· Or the UE should take into account all active V2X application when selecting a cell? 
The issue aggravates in case the UE supports multiple V2X application each requiring its own carrier frequency and/or PC5 RAT. 

One approach to solve such conflicts is by configuring the UE with information on which V2X applications can be pre-empted when a new V2X application requests to transmit a V2X message. When a new V2X application requests to send a V2X message over PC5 and the UE does not find a cell that supports radio resource configuration for both V2X applications the UE would use the pre-emption configuration information to decide whether the UE needs to reselect a new cell to transmit the V2X message of the second application or keep using the current cell for sending/receiving V2X safety messages.
For example, if a UE is running a V2X application for safety, the UE would be configured with an indication that pre-emption is not allowed on this application. Hence, if a new application requests to send a V2X message over PC5 and the UE does not find a cell that supports both applications the UE would not reselect a cell and would keep using the current cell for sending/receiving V2X safety message. The V2X message would not be transmitted until the UE finds a cell that supports radio resource allocation for both applications. 
The below block diagram show an example on how a UE could select a cell in case multiple V2X applications are supported. 
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Fig. 1 – UE cell selection when supporting multiple V2X applications
2. Proposal

The following solution is proposed to support cell selection in case UE support multiple applications each requiring a different carrier frequency/PC5 RAT.
* * * First Change * * * 

6.x
Solution #x: Solution for cell selection when UE supports multiple V2X applications
6.x.1
Functional Description

This solution addresses key issue#2 and provides a solution on how the UE in scheduled mode selects a cell for radio resource configuration in case the UE has multiple V2X applications active each requiring different operating carrier frequency and/or PC5 RATs.

It is proposed the V2X Control Function to provide the UE with configuration information on which V2X applications can be pre-empted when different V2X applications request to transmit a V2X message. Based on this configuration information, when a new V2X application requests to send a V2X message over PC5 and the UE does not find a cell that supports radio resource configuration for both V2X applications the UE would use the pre-emption configuration information to decide whether the UE needs to reselect a new cell to transmit the V2X message of the second application or keep using the current cell for sending/receiving V2X safety messages.

The below block diagram show an example on how a UE could select a cell in case multiple V2X applications are supported. 
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Figure 6.x.1-1:UE cell selection when supporting multiple V2X applications
6.x.2
Procedures

The procedure is based on the procedure for a UE to select a cell in subclause 4.4.1.1.2 of 3GPP TS 23.285 with the following modifications:

- The UE shall use radio resources for V2X communications over PC5 reference point as follows:

 - If the UE intends to use "operator-managed" radio resources (i.e. carrier frequency) for V2X service that are not operated by the UE's serving cell, the UE shall determine based on the pre-emption configuration what V2X services are needed to be supported by the new cell.

- If the UE finds such cell in the registered PLMN or a PLMN equivalent to the registered PLMN, and authorization for V2X communications over PC5 reference point to this PLMN is confirmed, the UE shall use the radio resource description indicated by that cell. 

- If the UE does not find such cell the UE shall not perform V2X message transmission and reception on V2X services that can be pre-empted.

6.x.3
Impact on existing entities and interfaces
V2X control function provides additional configuration information allowing the UE to identify what V2X applications can be pre-empted.
6.x.4
Topics for further study

FFS
6.x.5
Conclusions

FFS

* * * End of Changes * * * 
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