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Abstract of the contribution: this paper proposes a new solution for ProSe discovery.
Introduction/Discussion
There is a case that a group of devices belongs to same user, and PC5 connections among the devices in the group may be required by the user for direct communication or UE-to-Network relay.


Figure1: Example of user device group with PC5 connections
In order to improve the user experience in this case, this solution achieves that the user only needs to interact with one device while initiates two or more devices in the group to start PC5 discovery procedure, which also can save battery power of the devices in the group, i.e. the devices only start PC5 discovery procedure when needed by other devices.
Proposal
It is proposed to add a new solution for ProSe Direct discovery.
First change
6.X	Solution #X: Network-triggered discovery
6.X.1	Description
This solution is addressed to KI#1 "ProSe Direct discovery".
This solution addresses the scenario that a group of devices belongs to same user, and PC5 connection(s) among the devices in the group may be required by the user for direct communication or UE-to-Network relay. In this case, the user does not mandate to interact with the devices in the group for initiating PC5 discovery, which may also waste resources of the devices, e.g., battery power, due to start early for PC5 discovery. This case is illustrated as following figure 6.X.1-1:


Figure 6.X.1-1: Example of user device group with PC5 connections

6.X.2	Procedures
The following figure 6.X.2-1 demonstrates the procedure of network triggered discovery:

 
Figure 6.X.2-1: Network-triggered discovery procedure
0. The UE-1 and the UE-2 belong to same user. The user subscribes a group to bind the two UEs, which may be identified by ProSe user group ID (P-UGI).
1. The group information may be provisioned to the UE-1 and UE-2 during registration procedure, over application level, over SMS, or offline.
2. UE-1 sends the Discovery wake up request ([UE ID], [P-UGI], [mode-type], [start-time], [duration]) to the AMF for triggering the UE-2 or all other devices in the group to initiate the discovery procedure. The UE ID may be a mapped identification of SUPI, the mode-type indicates Mode A or Mode B, the start-time indicates when to initiates the PC5 discovery procedure, the duration indicates how long the PC5 discovery procedure last.
3. Once the AMF receives the Discovery wake up request, the AMF, based on the subscription information of UE-1 and the group information identified in the request or UE-1's subscription to authorize the request. If successful, the AMF sends the Discovery wake up command message ([UE ID], [P-UGI], [mode-type], [start-time], [duration]) to the UE-2
4. After receiving the command message, the UE-2 verifies that the UE ID in the command message indicates itself, or it is in the group of P-UGI, the UE-2 sends Discovery wake up confirm message ([UE ID], [mode-type], [start-time], [duration]) to the AMF and then initiates the Mode A or Mode B discovery procedure based on the mode-type at the time indicated by the start-time. If UE-2 is in IDLE state, the AMF shall perform network triggered service request procedure with the UE-2.
5. After receiving confirmation message(s), the AMF replies with a Discovery wake up response message ([UE ID list], [mode-type], [start-time], [duration]) to the UE-1.
6. UE-1 initiates the Mode A or Mode B PC5 discovery procedure based on the mode-type at the time indicated by the start-time.
6.X.3	Impacts on Existing Nodes and Functionality
UE
-	The UE shall be able to support network triggered PC5 discovery messages interaction with 5GC. 
-	The UE shall be able to initiate PC5 discovery procedure triggered by 5GC.
AMF
-	The AMF shall be able to support network triggered PC5 discovery messages interaction with UE.
-	The AMF shall be able to authorize the network triggered discovery request.
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