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Abstract of the contribution: This paper discusses a possible way to solve the synchronization problem for triggering detached MTC devices. 
Introduction
In the former discussion, several solutions were proposed for triggering detached MTC devices. Based on the different channels used to trigger MTC devices, these solutions can be divided into two classes: 1. using paging channel; 2. using broadcast channel.
During discussion, synchronization problems between MTC devices and network were proposed, which are as follows:
1. How is DRX kept synchronised between the UE and the network given long DRXs and off-line UEs

2. For device triggering to off-line UEs, using the broadcast channel how does the UE know when to receive and the network when to send. How is such synchronisation maintained?
This paper proposes a possible solution to keep synchronization between MTC devices and network through application layer.
Discussion
In TR 23.888 v1.2.0, the required functionality of key issue of MTC device trigger specifies that:

-
The PLMN shall be able to trigger MTC Devices to initiate communication with the MTC Server based on a trigger indication from the MTC server.

This indicates that when a PLMN should trigger MTC devices totally depends on the trigger indication sent by MTC server, which is practically determined by upper-layer application. When a trigger indication is received, the PLMN shall trigger MTC devices through paging or broadcasting. Otherwise, nothing should be done. 
Different application has different time requirement on device triggering, thus it’s better that the channel monitoring cycle which is used by a detached MTC device to wake up from full sleep state (i.e. terminal turns off communication module) and switch to listening state (i.e. terminal listens to the paging or broadcasting channel) periodically should be determined by the application. 
As MTC server provides upper-layer application service for MTC devices, based on the needs of upper-layer application, MTC server can decide whether to send trigger indication to PLMN or not. Therefore, we propose channel monitoring cycle should be determined by MTC server according to the needs of upper-layer application. 
When an MTC device attaches to a PLMN and establish connection to an MTC server, MTC server provides the value of channel monitoring cycle to the MTC device through application layer before the MTC device detaches from the PLMN, so that the time when the MTC server starts to send triggering indication and the time when the MTC device prepares to receive triggering message through paging or broadcasting channel can be synchronized.
After MTC device detaches and keeps off-line, the MTC device mainly stays in full sleep state. When the channel monitoring cycle arrives, the MTC device wakes up and switches to listening state to monitor the paging or broadcasting channel for a short period of time (triggering occasion). If device trigger message is received during this short period of time, MTC device attaches to the PLMN and establish connection with MTC server. Otherwise, MTC device returns to full sleep state. In case that MTC device is triggered through paging, MTC device uses default DRX parameter to monitor paging channel.
MTC server triggers a detached MTC device based on the channel monitoring cycle assigned for that MTC device, so that it could find the triggering occasion of the target MTC device. When the triggering occasion of the target MTC device arrives, MTC server could send trigger indication to PLMN during that short period of time. If an application needs to trigger an MTC device but the target MTC device is in full sleep state (i.e. the time instant is outside the triggering occasion of the target MTC device), the MTC server should delay sending trigger indication until the next triggering occasion arrives.
Proposal
Based on the discussion above, we propose to agree the following updates to 3GPP TR 23.888. v1.2.0.
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6.X
Solution – Synchronisation for triggering detached MTC devices via application layer
6.X.1
Problem Solved / Grains Provided
See clause 5.8 “Key Issue – MTC Device Trigger”, “Common requirement on lower power consumption”. 

6.X.2 
General
Based on the needs of upper-layer application, MTC server determines channel monitoring cycle for MTC devices.

When an MTC device attaches to a PLMN and establish connection to an MTC server, MTC server provides the value of channel monitoring cycle to the MTC device through application layer before the MTC device detaches from the PLMN, so that the time when the MTC server starts to send triggering indication and the time when the MTC device prepares to receive triggering message through paging or broadcasting channel can be synchronized.

After MTC device detaches and keeps off-line, the MTC device mainly stays in full sleep state. When the channel monitoring cycle arrives, the MTC device wakes up and switches to listening state to monitor the paging or broadcasting channel for a short period of time (triggering occasion). If device trigger message is received during this short period of time, MTC device attaches to the PLMN and establish connection with MTC server. Otherwise, MTC device returns to full sleep state. In case that MTC device is triggered through paging, MTC device uses default DRX parameter to monitor paging channel.

MTC server triggers a detached MTC device based on the channel monitoring cycle assigned for that MTC device, so that it could find the triggering occasion of target MTC device. When the triggering occasion of the target MTC device arrives, MTC server could send trigger indication to PLMN during that short period of time. If an application needs to trigger a MTC device but the target MTC device is in full sleep state (i.e. the time instant is outside the triggering occasion of the target MTC device), the MTC server should delay sending trigger indication until the next triggering occasion arrives.
6.X.3
Impacts on existing nodes or functionality
As synchronization between MTC devices and network for triggering detached MTC devices is implemented through application layer, the proposed solution has no impacts on existing network entities.
MTC device needs to keep the channel monitoring cycle assigned by MTC server, and switches to listening state from full sleep state to monitoring paging or broadcasting channel during triggering occasion periodically.
6.X.4
Evaluation
End of Change
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