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1. Introduction
During RAN#80 meeting, NR V2X SI was approved [1]. Although the SI targets to support advanced 5G V2X applications, it does not imply NR V2X capability is necessarily restricted to advanced applications. That is, a NR V2X could also be used to support some legacy V2X applications. Therefore, RAT/interface selection for operation is one of the major study objectives in NR V2X SI. In this contribution, we mainly discuss how to select a RAT/Interface from LTE PC5, NR PC5, LTE Uu or NR Uu for a V2X application. 
2. Discussion
Since NR technology which does not consider backward compatibility to LTE system, a LTE-based module has to be equipped at each NR V2X UE as well to support all kinds of legacy V2X applications and the communication with the LTE V2X UEs. Hence, two RATs should be supported on each NR V2X UE. One is LTE based RAT, and the other is NR-based RAT.
With higher capability of advanced NR technology, NR V2X targets to support high-end eV2X applications with extreme QoS requirements, such as very low latency (e.g. 1/3/5ms), ultra-high reliability (e.g. 99.999%), large data rates (up to 1Gbps) , high mobility (500km/h relative speed), and so on. However, it does not imply NR V2X capability is necessarily restricted to the advanced applications, some legacy V2X applications could also be support. As required in TR 22.886, “The 3GPP network shall allow the operator to associate a V2X application to one or more 3GPP RATs in a UE supporting V2X application”. Hence, for these V2X applications, RAT selection has to be performed at first before the V2X message delivery. That is, the V2X UE should choose the best technology to support the given application of interest. 
Therefore, there could be three types of V2X applications:
· Type-1: LTE-only V2X application, where only LTE RAT could be used for it. 
· Type-2: NR-only V2X application, where only NR RAT could be used for it. 
· Type-3: LTE and NR V2X application, where either LTE or NR could be used for it.
For the type-3 V2X applications, RAT selection might be required. An example is shown below in Fig.1, where a NR V2X UE could use its equipped LTE/NR RAT to get connected to the LTE/NR network. When the NR V2X UE wants to initiate a V2X application to another UE, it could select a RAT at first before starting V2X message delivery for that application. 
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Fig-1 NR V2X UE and its network environment 
For some type-3 V2X applications, RAT could be directly selected according to the network configuration. For example, NR network could broadcast a mapping table between V2X application type and the preferred RAT. When a UE receives that, it would select a RAT accordingly based on the type of V2X application to initiate. Alternatively, NR network could also configure the preferred RAT based on the QoS requirements of V2X applications and broadcast a mapping table between QoS classes and the preferred RATs. In this case, RAT would be selected based on the QoS requirements of the V2X applications. An obvious weakness of this RAT selection method lies in that it does not consider the realistic network status. For example, even when a RAT has only very poor radio link, it would still be selected. Therefore, this simple method could lead to inefficient and unreliable message delivery in the V2X applications. 
Proposal 1:  RAT could be directly selected according to the network configuration for some V2X application type or for some V2X QoS class. 
Alternatively, RAT could also be selected in some V2X application taking the consideration of some realistic network factors, such as
· link qualities of PC5 and/or Uu interface (e.g. RSSI or channel busy ratio of the radio link) in each RAT,
· Connection status of the V2X UE in each RAT
· load status of the access node in each RAT, 
· UE capability (e.g. which RAT could the UE support? or could both RATs work simultaneously?),  
· the V2X application type, or the QoS class of the initiated V2X application. 
In this method, a best RAT could be selected for each V2X applications with a comprehensive consideration of all kinds of factors. As a result, V2X application could has a more efficient and reliable message delivery. For example, when a V2X UE want to initiate a V2X transmission with dynamic resource allocation, it would collect the RSSI values of Uu interface in both NR and LTE, and select the RAT with a larger RSSI value to ensure more reliable reception for mode-3 resource allocation. 
Proposal 2: A best RAT could be selected taking the consideration of the link qualities of PC5 and/or Uu interface in each RAT, connection status in each RAT, load status of the access node in each RAT, UE capability, and the V2X application type or the QoS class of the initiated V2X application. 
Besides the factors mentioned above, network could configure a priority level for each RAT to show its preference of a RAT for each V2X application type or for each V2X QoS class, and notify a RAT priority list to V2X UE either by broadcasting or by dedicated RRC signaling. After that, V2X UE would select a RAT based on all the factors mentioned above together with the received priority list. For example, even though NR RAT was configured with a higher priority level for a specific V2X application, V2X UE could still select LTE RAT for it when it finds a much better link quality at LTE Uu interface. 
Proposal 3: A priority list with priority level of each RAT could be configured by the network to show its preference in RAT selection for each V2X application type or for each V2X QoS class. 
Since NR V2X targets to support high-end eV2X applications with extreme QoS requirements, sometimes it might be difficult to fulfill the QoS requirement with a single RAT alone. When a UE support simultaneous operation of multiple RATs, multiple RATs could be used simultaneously by the same V2X application for throughput enhancement, reliability enhancement, etc. For example, when a UE find the radio link of a working RAT deteriorate so seriously and it could not fulfill the throughput requirement of the V2X application, a second RAT could be activated by the UE to help delivering the V2X messages. Moreover, when that radio link becomes poorer than a threshold, V2X UE could break the original radio link and switch all the V2X message delivery to the second RAT. 
Proposal 4: Multiple RATs could be used simultaneously by the same V2X application for throughput enhancement, reliability enhancement, etc. 
After RAT selection, Uu/PC5 interface still need to be selected for V2X applications. As same as in LTE system, interface selection could be based on the coverage situation at the NR V2X UE. In the case that the UE is out of the coverage of NR cells, only PC5 interface could be selected and the pre-configured resource pool could be used by the V2X side ink. 
In the case that the UEs are in coverage of NR cells, either NR Uu or PC5 could be selected. In this case, an interface could be further selected based on V2X application type, V2X UE connection state, and network resource status. For example, V2X UE in RRC_CONNECTED state could utilize both PC5 based and Uu-based transport whereas V2X UE in RRC_IDLE state could only utilize the PC5-based transport. When the vehicle UE encounters bad radio condition, RLF, or out of coverage, it could only utilize the PC5-based V2V transport. Moreover, when UE performs HO, it may switch to PC5-based V2V transport until it receives the resource allocation for Uu-based transmission from the target cell. Network resource status should also be considered in interface selection. For example, if the Uu based V2V message transmission path is overloaded, the PC5 based V2V transmission path is preferred.
Proposal 5: After RAT selection, Uu/PC5 interface could be further selected based on V2X application type, coverage situation, connection state, and network resource status. 

3. [bookmark: OLE_LINK1][bookmark: OLE_LINK2]Conclusion
In this contribution, we discuss how to select a RAT/Interface from LTE PC5, NR PC5, LTE Uu or NR Uu for a V2X applications. And we have the following observations and proposals:
Proposal 1:  RAT could be directly selected according to the network configuration for some V2X application type or for some V2X QoS class. 
Proposal 2: A best RAT could be selected taking the consideration of the link qualities of PC5 and/or Uu interface in each RAT, connection status in each RAT, load status of the access node in each RAT, UE capability, and the V2X application type or the QoS class of the initiated V2X application. 
Proposal 3: A priority list with priority level of each RAT could be configured by the network to show its preference in RAT selection for each V2X application type or for each V2X QoS class. 
Proposal 4: Multiple RATs could be used simultaneously by the same V2X application for throughput enhancement, reliability enhancement, etc. 
Proposal 5: After RAT selection, Uu/PC5 interface could be further selected based on V2X application type, coverage situation, connection state, and network resource status. 
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