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1. Introduction
This contribution proposes Key issue on support for operation modes selection.
2. Reason for Change
This paper discusses the key issue of supporting the application server/client with the capability of configuring the operation mode selection for V2X services.

V2V Services

In TS 22.185, it is stated that: 

“The UE supporting V2V applications transmits messages containing V2V application information (e.g. location, dynamics, and attributes). The message payloads may be flexible in order to accommodate varying amount of information. 

3GPP transport of message containing V2V application information is predominantly broadcast-based as illustrated in Figure 4.1-2. Such 3GPP transport includes the transport between UEs directly and/or, due to the limited direct communication range, the transport between UEs via infrastructure supporting V2X communication, e.g., RSU, application server, etc.
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Figure 4.1.2-1: Broadcast-based V2V communications 
”

This implies that two modes of operation can be possible
· Direct V2V over LTE-PC5

· In-direct V2V via RSU (over LTE-Uu or PC5)

In addition, in TS 22.186, the new requirement for some critical V2V services for ultra-high reliability (99.999%) and ultra-low latency, may require the data transfer between two or more vehicles over Uu, due to the fact that 
1) NR-Uu uses licensed carrier (comparing to PC5 over unlicensed),

2) PC5 cannot offer service guarantees as NR-Uu, since it does not support the bearer concept, 

3) Uu air interface has more efficient reliability control using most sophisticated resource management and control. 
According to TS 36.300, the choice of operation modes are either scheduled by BS via RRC or autonomously by the Vehicle (UE). The switching between Direct and In-direct V2V communications for the data forwarding requires the discovery and communication to the RSU or UEs which introduced signalling exchanges impacting the V2X service KPIs.
The V2X application layer can be aware of network capabilities (PC5, Uu) deployed in geographic locations based on interactions with the underlying 3GPP network system. It is possible that the modes of operations can be chosen based on network capabilities information available at the V2X application layer.

Observation 1: The switching between different modes of operations of V2V communications for performance improvement and/or service continuity, while the V2V service is in operation, is not supported efficiently in EPS/5GS. V2X application layer can support switching between the modes of operation for V2V communications based on network capabilities information available at the V2X application layer.
V2I/V2N Services

In ProSe communications for public safety use cases, LTE-Uu is mainly used for the communication between the UE and the network. However, to provide service to a UE out-of-coverage, the communication to the network can be relayed via other UE which is in-coverage. In public safety network, the UE going out of coverage discovers the ProSe UE-to-Network Relay entity which provides the functionality to support connectivity to the network for Remote UEs to allow for service continuity. 
In the context of V2I/V2N services (for example platooning), the ProSe discovery of UE-to-network relay may cause latency issues for the V2X services. The V2X application layer should be able to provide the information of the V2X UE-to-network relays in the proximity of the V2X UE to enable seamless service continuity.
Observation 2: To ensure service continuity in MCPTT communications, handover between Uu and UE-to-Network Relay is supported by EPS/MBMS architecture, requiring also the application layer support (SCC AS, MCPTT AS). For V2N/V2I services (e.g. remote driving), service continuity using handover between Uu and UE-to-Network relay is not yet supported by the V2X communications and application layer.
In SA6 SI on V2X application layer:

· The agreed solution to KI #2 states that the monitoring of the 3GPP network conditions and the user QoS can be performed by the VAE server. This monitoring can be used to trigger a new mode of operation for the V2X service or the communication of the different network QoS requirements for the V2X service.
· The solution to KI#8 discusses the configuration of PC5 parameters over V1 by the VAE server.
Both solutions require that the VAE capabilities have access to all the necessary information for network status and the PC5 conditions, via standardized monitoring support (SCEF/PCRF for EPS, NEF/PCF for 5GS) from 3GPP network system and V1 signalling respectively.  This gives the application layer the capability of selecting or adapting the mode of operation, since it has all the necessary input using both application layer and network signalling.
Hence, both the EPS/5GS and the V2X Application layer (VAE) should be capable of:

· Supporting the switching between Uu and PC5 modes of operation for V2V Services, for KPI improvement (especially reliability and latency)

· Supporting the V2N service continuity by changing from Uu to UE-to-Network relay 

3. Proposal

It is proposed to agree the following changes to 3GPP TR 23.795 v0.3.0.
* * * First Change * * * *

5.y
Key issue y – Support for operation modes selection for V2V communications 
The V2X services need to support different modes of operation for V2V (PC5 and Uu) communications, to ensure meeting the tight service requirements especially for the reliability and delay critical services. In particular, V2V should be supported via PC5 for direct V2V communication and/or Uu for indirect V2V communcation considering KPI improvement. The V2X application layer requires to control the operation modes selection considering the V2V service KPIs for reliability and latency as specified in 3GPP TS 22.186 [3].
The aforementioned considerations for operation mode selection for V2V scenarios are not addressed in 3GPP TS 23.285 [6]. Hence, it is required to study whether and how the VAE capabilities should support the selection of Uu and PC5 modes of operation for V2V services considering KPI improvement (especially reliability and latency).
5.z
Key issue z – Support for service continuity between Uu and UE-to-network relay for V2X communications
The V2X services specified in 3GPP TS 22.186 [3] require support for service continuity between Uu and UE-to-network relay for V2X communications (e.g. where V2X UEs have mobility in areas of limited or no coverage). The V2N service should be supported via Uu direct V2N communication or PC5 and Uu in a UE-to-Network Relay operation mode to ensure service continuity.

It is required to study whether and how the VAE capabilities should support the V2N service continuity when changing between Uu and UE-to-Network relay mode of operation.
* * * End Change * * * *

