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1 Introduction

And in the last RAN2#105 meeting, we have the conclusions regarding the RAT and interface selection:

Agreements on RAT/interface selection:
1: The access stratum is not provided with a mapping between V2X services and related radio interfaces.

2: Irrespective of the UE coverage status and RRC status, the UE access stratum signals to UE upper layers the Uu/PC5 availability information, and UE upper layer selects the radio interface.

3: Agrees on the need of the criteria for UE access stratum to determine the availability/unavailability of Uu interface for V2X communication.

4: The UE in-coverage/out-of-coverage status is used as baseline to determine the availability/unavailability of the Uu radio interface. Need of others may be discussed in WI.

5: We will specify the criteria but we will not specify exactly when the Uu availability/unavailability is signaled from UE access stratum to UE upper layer.

6: Agrees there is no need to specify what UE access stratum should signal to UE upper layer related to Uu interface availability/unavailability.

7: The need to specify the criteria for UE access stratum to determine the availability/unavailability of PC5 interface may be discussed in WI. 
From the previous agreement, RAN2 will specify the PC5/Uu availability criteria.In this contribution, we discuss the how the criteria is specified. 
2 Discussion
2.1 Uu availability 
For RRC_IDLE and RRC_INNACTIVE UE on the interested V2X frequencies’, no RRC connection is established between UE and the network, whether Uu is available should be detected by UE itself. The UE can evaluate whether its Uu is available or not based on whether it is in coverage on the interested V2X frequency. In LTE V2X, we defined the criteria of in coverage and out of coverage [1]. 

“If the UE detects at least one cell on the frequency which UE is configured to perform sidelink operation on fulfilling the S criterion in accordance with clause 11.4.1, it shall consider itself to be in-coverage for sidelink operation on that frequency. If the UE cannot detect any cell on that frequency meeting the S criterion, it shall consider itself to be out-of-coverage for sidelink operation on that frequency.”
So, for Uu availability, the basic condition is to justify whether the UE is in coverage or out of coverage. So from the LTE V2X perspective, LTE V2X re-used Uu in coverage and out of coverage criteria. In the same manner, NR V2X can re-use the NR Uu in coverage and out of coverage criteria as the baseline. If the UE detects at least one cell on the frequency which UE is configured to perform sidelink operation on fulfilling the S criterion in accordance with clause 5.2.3.2 in [2], it shall consider itself to be in-coverage for sidelink operation on that frequency. If the UE cannot detect any cell on that frequency meeting the S criterion, it shall consider itself to be out-of-coverage for sidelink operation on that frequency
Proposal 1: The Uu availability evaluated based on the S criterion on the interested V2X frequencies can be used as the baseline.

Furthermore, for RRC_CONNECTIVE UE on the V2X interested frequencies, further enhancements can be considered. That is when evaluating the Uu availability, two factors should be considered:

· Factor 1: Uu radio resource load status on the V2X frequency;

· Factor 2: Uu link quality on the V2X frequency.

For factor 1, all radio resources are allocated by gNB in Uu communication. At this point, gNB knows the Uu interface availability from the load perspective, whereas UE doesn’t know. So in this case, Uu availability can be configured by gNB.
For factor 2, when the channel quality of Uu interface on the V2X frequency goes weak, UE can’t perform V2X transmission through Uu interface communication. At this moment, UE shall consider the Uu interface unavailable.

Furthermore, when UE is in the edge of the cell, based on the measurement configured by gNB, UE should perform the Uu channel quality measurement and report the measurement result to gNB.

We can re-use the legacy measurement event. Event A2 (Serving becomes worse than threshold) can be used to assess the channel quality of Uu interface. If the condition of A2 is satisfied, we can assume the channel quality of Uu interface doesn’t satisfy the requirement of Uu V2X service, and consider the Uu interface unavailable. 
Proposal 2: If the UE is in RRC_CONNECTED state on the V2X frequencies, it can further evaluate its Uu availability based on the both gNB configuration and UE measurement of Uu channel quality.

Proposal 3: Measurement event A2 can be configured to UE to assess the channel quality of Uu interface. 
2.2 PC5 availability
For the availability of PC5 interface, it can be evaluated from the PC5 resource availability. 
In PC5 interface communication, we have two resource allocation modes: mode 1 and mode 2, corresponding to scheduled mode and autonomous mode. 
In mode 1 PC5 V2X communication, since all resources are scheduled by gNB, UE cannot know whether there is available mode 1 resource or not, hence the most direct way for evaluating whether PC5 is availability is only consider whether the mode 2 resource is available, that is based on the CBR measurement.

Proposal 4: The PC5 availability evaluated based on CBR measurement can be used as the baseline.

For RRC_CONNECTED UE on the V2X interested frequencies, further enhancement on valuating PC5 availability can be considered. That is to say the network can indicate the whether the mode 1 resource is available to UE to help UE evaluating whether PC5 is available or not.

Proposal 5: If the UE is in RRC_CONNECTED state on the V2X frequencies, it can further evaluate its PC5 availability based on the gNB indication of whether mode 1 resource is available or not.

3 Conclusion
This contribution discussed how to define the criteria of Uu interface availability/unavailability and whether the criteria of PC5 interface availability/unavailability is necessary. Based on the above discussion, we have the following proposals:
Proposal 1: The Uu availability evaluated based on the S criterion on the interested V2X frequencies can be used as the baseline.

Proposal 2: If the UE is in RRC_CONNECTED state on the V2X frequencies, it can further evaluate its Uu availability based on the both gNB configuration and UE measurement of Uu channel quality.

Proposal 3: Measurement event A2 can be configured to UE to assess the channel quality of Uu interface. 
Proposal 4: The PC5 availability evaluated based on CBR measurement can be used as the baseline.

Proposal 5: If the UE is in RRC_CONNECTED state on the V2X frequencies, it can further evaluate its PC5 availability based on the gNB indication of whether mode 1 resource is available or not.
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