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1. Discussion
One of the issues of applying DRX over PC5 is that some V2X applications may have different QoS requirements for different V2X services that may require a specific PC5 DRX configuration to support such QoS requirements. This solution provides a procedure that allows all V2X UEs that transmit/receive V2X messages for pedestrian services to use the same DRX configuration.
The proposal is to have a UE that acts as a DRX synchronization function. Such "DRX Sync UE" may be an RSU. The DRX Sync UE advertises that DRX synchronization is supported for one (or more) V2X services. V2X UEs that are interested in the advertised service(s) by the DRX Sync UE, establish a unicast connection and receive DRX configuration information.
Further details are provided in the solution details.

***** START OF CHANGES *****
6.x
Solution #x: Solution for PC5 DRX configuration synchronisation
6.x.y
Functional Description

One of the issues of applying DRX over PC5 is that some V2X applications may have different QoS requirements for different V2X services over different cast types that may require the UE to use a specific PC5 DRX configuration to support such QoS requirements. As different V2X applications in each pedestrian UE may have different QoS requirements there is a need to synchronize the PC5 DRX configuration in all pedestrian UE for a V2X service.

This solution provides a procedure that allows all UEs that use pedestrian services to use the same DRX configuration for all cast types.
The proposal is to have a UE that acts as a DRX synchronization function. Such "DRX Sync UE" may be an RSU. The DRX Sync UE advertises that DRX synchronization is supported for one or more V2X services. This can be supported based on the Destination Layer-2 ID broadcasted by the DRX Sync UE. The V2X UE are configured with the Destination Layer-2 IDs for DRX synchronization within V2X configuration information provided by the PCF.
NOTE:
It is assumed that only P-UEs that require power efficient communications are configured with the Destination Layer-2 IDs for synchronizing the DRX configuration.
V2X UEs that are interested in receiving DRX synchronization information establish a unicast connection with the DRX Sync UE. The DRX Sync UE maintains the same DRX configuration for all UEs that have established a unicast connection taking into account the QoS requirements of each UE.
6.x.z
Procedures
The procedure is illustrated in Figure 6.x.z-1
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Figure 6.x.z-1 - DRX configuration synchronization procedure
1.
A UE acting as a DRX sync UE advertises support for DRX synchronization for one or more V2X services via broadcast signaling. 

2.
The UE1 determines based on the "Destination Layer-2 ID" of the message in step 1 to establish a unicast connection with the DRX Sync UE.
3.
UE sends a Direct Communication Request including the Source User Info, the V2X services requested (within the V2X Service Info).

4.
Security association is established between the UE and the DRX Sync UE. During the security association UE1 provides its QoS requirements. The DRX Sync UE determines the DRX configuration required and updates the UE. 

5.
Once the security association is complete the DRX sync UE sends a Direct Communication Accept.

6.
Steps 2-5 are repeated if a second UE establishes a unicast connection with the a DRX Sync UE.

7.
If the DRX sync UE determines that DRX configuration has changed the DRX Sync UE updates all UEs with the new DRX configuration. 

8.
The DRX Sync UE initiates a Link Modification Request to all UEs that have a unicast connection providing updated DRX configuration
NOTE:
A DRX Sync UE may have multiple unicast links with pedestrian UEs that could potentially trigger a high number of unicast link modification requests (e.g. during keep-alive message exchange or when DRX configuration requires to be updated). To avoid such signaling congestion a DRX Sync UE can be configured to support a maximum number of pedestrian UEs. The maximum number is configured by the network operator taking into account the available radio resources in the area, population density, number of UEs subscribed to V2X pedestrian services etc.

9.
UE sends a Link Modification Ack

10.
UEs apply the configured DRX for all V2X communication corresponding to the V2X services advertised by the UE acting as a DRX synchronization Function in step 1.

6.x.w
Impacts on services, entities and interfaces

Editor's note:
This clause describes impacts to services, entities and interfaces.

UE (DRX sync):

-
Advertises support of DRX synchronisation for one or more V2X services via broadcast signalling

-
Maintains DRX synchronisation of all UEs that have established a unicast session with the DRX Sync UE
UE (Pedestrian UE):

-
Receives V2X Configuration information including specific Destination Layer-2 ID that are used for DRX synchronisation
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