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1
Introduction
In RAN2 #104 meeting, an email discussion [1] was issued to discuss the interface selection aspects including:

- What does Uu/PC5 availability implies;

- How AS decide availability of Uu/PC5 and whether we need to specify it.

In this contribution, we would like to provide our thinking on the related issues which are unable to be concluded by the email discussion, with some proposals also provided.
2
Discussion
From the UE's perspective, there can be up to 4 interfaces:
· LTE Uu;

· NR Uu;

· LTE PC5;

· NR PC5.

However, the upper layers of the UE (i.e. APP layer) may not be able to see all these interfaces. With respect to whether to select Uu interface, at least the existing cell (re)selection mechanism should be taken as the baseline. It is assumed that the UE may select only one proper Uu interface at a given time, either LTE Uu or NR Uu, depending on the RAT that the base station actually can support in Uu. Based on this assumption, the APP layer will treat only one Uu interface as available for transmission, which should be the output of cell (re)selection. We did not see any scenarios where the upper layer is required to treat both RATs of Uu as available and is forced to select a final one between LTE Uu and NR Uu. 
With respect to the PC5 interface, according to the agreements achieved in the last meeting, the PC5 RAT is selected by the V2X layer via the Tx profile based approach. Hence, from the perspective of the APP, it only knows that there is PC5 interface as candidate for V2X transmission, but cannot see the specific SL RATs.
Based on this assumption, the architecture of the UE for interface selection can be illustrated as follows:
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Figure 1: Illustration of interface selection from UE perspective
Considering the Tx profile agreed in the last RAN2 meeting, i.e., LTE only and NR only, it is clear that in V2X layer there will be a mapping between PC5 RATs and V2X services which should not be visible in the APP. Therefore, the availability of LTE PC5 and NR PC5 may need to be indicated respectively for different V2X services, based on the specific PC5 RATs each service actually requires. This means, when determining the PC5 availability/unavailability indication for APP layer, the UE should take the PC5 RATs actually supported for the V2X services to be transmitted into account. For example, if a V2X service requires LTE PC5, but now only NR PC5 is available, the indication to the APP layer for this V2X service should be set as unavailable. That is, the PC5 availability/unavailability indication should be determined in a per V2X service manner.

However, for Uu interface, no such RAT-to-V2X service mapping is defined; also, it cannot be assume that whether a service is a V2X service can be exclusively identified in Uu interface either. Therefore, the Uu interface availability indication should be per UE, instead of per V2X service, and the indication can be sent to the APP layer directly from the UE's AS.
Proposal 1: An availability/unavailability indication of Uu from AS layer to APP layer is supported for interface selection. It is on a per UE basis.
Proposal 2: Service specific PC5 availability/unavailability indications from the AS to the APP should be supported for interface selection, i.e. the UE indicates whether LTE PC5 or NR PC5 is available for each service respectively depending on the PC5 RAT the service actually requires.

With respect to the cross-layer interaction from the AS layer to upper/APP layer, it can be left to UE implementation. However, the factors which impact the UE's determination on availability/unavailability of the interfaces should be specified. As we mentioned above, we think the existing cell (re)selection mechanism should be used to perform selection between LTE Uu and NR Uu. It means the S criterion will be the condition used to determine Uu interface availability.

Proposal 3: S criterion is the condition used to determine Uu interface availability.

For PC5, more factors should be considered, including (but not limited to):

· Authorization information. If the UE is not authorized for V2X sidelink communication, then the related PC5 RAT should not be considered as available.
· V2X service type (or, Destination ID) associated frequency/RAT. As in LTE V2X SL, there should also be the mapping between V2X service type/Destination ID and frequency/RAT in NR. For a specific V2X service, if none of the required frequencies on the required RAT are available or qualified for transmission, the PC5 interface for this service should not be regarded as available. 
· PC5 measurement results. As the interface selection aims to select a proper interface to meet the V2X service requirement, it is reasonable and necessary to consider the measurement results in LTE PC5/NR PC5. For now, we have CBR measurements and the other potential measurement is pending RAN1 progress. Therefore, we think the CBR measurement is also a necessary factor.
Proposal 4: At least authorization information, V2X service type associated frequency/RAT and the measurement results in LTE PC5/NR PC5 should be taken into account when determining the service specific PC5 availability/unavailability indication for PC5.
In our understanding, the interface availability/unavailability indication to upper layer might affect the APP layer decision, e.g., the APP layer selects the interface which is indicated as available. Obviously, the decision will impact the system load, and if it is fully left to UE implementation to decide, it is possible that the UE makes a bad decision so that the network has to undertake the risk.
As a result, from the perspective of management of radio resource, we think it is beneficial to allow the network to configure specific criteria for UEs' determination on the interface availability, based on both V2X services requirements and radio condition. Considering the network is able to get a whole picture on the radio resource usage than each UE, we think the configured criteria by RAN can work better than UE implementation.
Proposal 5: RAN provides criteria to the UE to determine the availability/unavailability of interfaces.
3
Conclusion

This paper discusses the interface selection, and we have the following observation and proposal:

Proposal 1: The availability/unavailability indication of Uu from AS layer to APP layer are supported for Proposal 1: An availability/unavailability indication of Uu from AS layer to APP layer is supported for interface selection. It is on a per UE basis.

Proposal 2: Service specific PC5 availability/unavailability indications from the AS to the APP should be supported for interface selection, i.e. the UE indicates whether LTE PC5 or NR PC5 is available for each service respectively depending on the PC5 RAT the service actually requires.

Proposal 3: S criterion is the condition used to determine Uu interface availability.

Proposal 4: At least authorization information, V2X service type associated frequency/RAT and the measurement results in LTE PC5/NR PC5 should be taken into account when determining the service specific PC5 availability/unavailability indication for PC5.

Proposal 5: RAN provides criteria to the UE to determine the availability/unavailability of interfaces.
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