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1. Introduction
This contribution provides solution for key issue #10 - Support for switching modes for V2V communications.
2. Reason for Change
In TR 23.764 the key issue #10 is addressed:
	The following aspects need to be studied:

-
How can the application layer utilize the 3GPP system provided switching modes between NR Uu and PC5 (NR sidelink)?
-
Determine whether and how the solution in 3GPP TS 23.286 [7] for switching between LTE Uu and PC5 needs to be modified when considering NR Uu.

-
Evaluate the additional factors (e.g. network monitoring information, PC5 communication quality information) that may impact the decision for switching modes for 5GS based V2X applications.


According to TS 38.331, the RRC connection for V2X NR sidelink is triggered from upper layer (which is out of scope of RAN specifications) within the UE:
	5.3.3.1a
Conditions for establishing RRC Connection for sidelink communication

For NR sidelink communication, an RRC connection establishment is initiated only in the following cases:

1>
if configured by upper layers to transmit NR sidelink communication and related data is available for transmission:

2>
if the frequency on which the UE is configured to transmit NR sidelink communication is included in sl-FreqInfoList within SIB12 provided by the cell on which the UE camps; and if the valid version of SIB12 does not include sl-TxPoolSelectedNormal for the concerned frequency;
For V2X sidelink communication an RRC connection is initiated only when the conditions specified for V2X sidelink communication in subclause 5.3.3.1a of TS 36.331 [10] are met.


NOTE:   Upper layers initiate an RRC connection. The interaction with NAS is left to UE implementation.


The NG-RAN performs RRC procedures, measurements and configurations for NR sidelink as specified in TS 36.331 and TS 38.331. The NG-RAN and EUTRAN do not define how to switch between the Uu mode or sidelink for V2V communications.

The current solution specified in TS 23.286 utilizies the network monitoring information (e.g. Uplink quality level, Congestion level, Overload level etc.) to assist the V2X UE in making the decision for the operation modes selection.
In the real V2X scenarios the performance can be influenced by factors like vehicle density, transport model (e.g. urban LOS/NLOS, highway LOS/NLOS etc.), traffic condition and geographical environment and so on. The impirical data based on these factors may help to instruct the preferred V2V communication modes.
It is proposed that the VAE layer provides the recommendations of V2V communication modes which can be based on multiple factors including the network conditions, the UE’s communication status as well as the V2X communication environments. 
3. Proposal

It is proposed to agree the following changes to 3GPP TR 23.764 v1.1.1.
* * * First Change * * * *

7.x
Solution #x: V2V communication configuration 
7.x.1
Solution description
This solution addresses the key issue #10 - Support for switching modes for V2V communications.
In this solution the application layer provides the configurations for V2V communication to the V2X UE. The configuration contains V2V communication modes (i.e. Uu based and PC5 based V2V communication) with the corresponding conditions for the network and the UE. The V2X UE may further evaluate the V2V mode selection using this configuration.
Figure 7.x.1-1 illustrates the procedure for V2V communication configuration.
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Figure 7.x.1-1: V2V communication configuration
1.
The VAE server has acquired the application requirement from the V2X application specific server. The application requirement includes the conditions corresponding to the V2V communication modes (e.g. network status, UE's location and service quality, V2X service type, other influential parameters for communication mode).
2.
The VAE server may have acquired the network status (by means of network monitoring procedure) and UE status (e.g. UE's location, application service quality) with respect to certain V2X services.
3.
The VAE server sends the V2V configuration request to the VAE client, the configuration includes either:

-
The recommended V2V communication modes with the corresponding V2X service IDs; or

-
The application requirement with the corresponding V2X service IDs.
4.
The VAE client sends the V2V communication configuration response to the VAE server to acknowledge if the recommended configurations are accepted.

7.x.2
Solution evaluation

Editor's Note:
This subclause will evaluate the solution.
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