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Abstract: This contribution proposes to add a key issue for “Network Supported Path Selection and Switching” in order to discuss the support of network controlled path selection and path switching between Uu interface and PC5 interface.
1.
Discussion
The 5G communication systems can support different communication paths or interfaces (e.g., NR Uu, NR Sidelink) for transmission/reception, providing different transmission capabilities and having their own benefits. For instance, NR Uu has larger coverage, while NR sidelink increases the system capacity through the spatial frequency reuse.

In addition, the appropriate interface/path for the various services that will use 5G communication systems (e.g., proximity services especially with demanding QoS) cannot always be predicted, since it is affected by various factors. User Equipment (UE) mobility, radio conditions and the environment where the communication is carried out, are dynamically changing and these factors can affect the decision about the most appropriate interface that may need to be selected within a specific area. For instance, the movement of a vehicle from Line-of-sight (LOS) to non-LOS conditions (e.g., at an intersection), the poor radio conditions/congestion in rush hours, as well as the increment of vehicles’ density in specific locations are some examples of the above mentioned dynamicity of radio environment change and may make sidelink or Uu not efficient enough or overloaded.
According to the recent agreements in RAN2, in the context of the V2X SI, the access stratum is not provided with a mapping between V2X services and related radio interfaces [1]. Hence, there is no predefined mapping relationship between many services and the communication interface/path.
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.
Observation 1: There is no predefined mapping relationship between many services (e.g., V2X services) and the communication interface/path that could be used.
In addition, according to the above mentioned agreements in RAN2 WG, UE upper layer can select the radio interface, using Uu/PC5 availability information that is singalled to the from the UE access stratum signals to UE upper layers. The criteria for the definition of the availability/unavailability of PC5 interface will be discussed in the NR V2X WI phase.
Observation 2: According to RAN2 agreement the UE upper layer can select the radio interface, using Uu/PC5 availability indications received by UE access stratum 
However, availability information that UE access stratum provides to the UE upper layer may not be enough (e.g., UE in-coverage/out-of-coverage status as an indictor of Uu (un-)availability indicator), since it provides only a very local view to the application (that is not enough in many cases). This means that the UE upper layer does not have enough information of sidelink and/or Uu conditions at specific areas to make the appropriate decision, resulting in e.g., sub-optimal selection or even slow decision for selecting the appropriate interface/RAT. This may not be beneficial for applications that have demanding latency or reliability requirements (e.g., safety or ultra-reliable V2X scenarios).
Observation 3: Uu/PC5 (un-)availability indications received by UE access stratum provide only local and limited information that may not be enough for efficient selection or switching of the appropriate communication path/interface.
It should be investigate whether the network support for selection (and switching) of path interface could be beneficial for a better decision. The network could support the decision of the UE upper layers by providing more information for the Uu and/or the PC5 interface, having more knowledge about the network and sidelink conditions.
2.
Text Proposal

It is proposed to capture and investigate the support of network for path selection and path switching between Uu interface and PC5 interface by proposed a key issue.
START CHANGES
5.X
Key Issue #X: Network-assisted path selection and switching
5.X.1
General description

Several proximity services (e.g., eV2X services) could use different paths or communication interfaces (e.g., NR Uu, NR PC5). UEs mobility, radio conditions and the actual environment where a communication is carried out are example parameters that are dynamically changing, and these factors can affect the decision about the most appropriate path that may need to be selected at a specific area and at a given time. To improve the support of proximity services, the appropriate communication path (or interface) could be selected by the UE, after the discovery phase, with the support of the network before the initiation of a service or change during the operation of a service. The following aspects should be studied for the 5G_ProSE architecture:

-
Investigate possible enhancements to support network-assisted path selection.

-
Investigate possible enhancements to support network-assisted path switching while minimizing user experience interruption.

-
Investigate possible enhancements to support the concurrent use of two communication paths (Uu, PC5).
END OF CHANGES
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