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Abstract of the contribution:

This paper provides a solution to allow triggering synchronisation to multiple online MTC devices.  It is proposed to introduce a mechanism where an MTC device would be aware when to expect a triggering indication from the network and/or MTC server.

1. Introduction

This paper addresses the case where an MTC operator/server triggers MTC devices that are in online mode (i.e. idle or connected to 3GPP CN).  In particular, this paper provides a procedure to allow synchronised triggering to multiple MTC devices.  Currently, the MTC server is not aware if a device would be able to receive a trigger, if the server sends a triggering indication.  For example, an MTC device could be on a DRX cycle thus not being aware of a triggering indication.  Hence, the MTC server would need to wait for a response and re-send the trigger indication after a specific period of time thus increasing the signalling overhead in the network.  The triggering procedure is further complicated when an MTC server need to trigger multiple MTC devices at the same time, for example, triggering smart grid MTC devices to upload data to the network. In such a case, multiple triggering indications would be required from the MTC server in the case the MTC device(s) cannot be reached.
It is proposed to introduce a mechanism where an MTC device would be aware when to expect triggering indication from the network and/or MTC server. 
2. Triggering synchronization for online MTC devices
It is proposed to introduce a new cycle for MTC device(s). During a triggering cycle the MTC device waits for a triggering indication from the network.  Hence, an MTC device, while in a triggering cycle, can either monitor the paging channel for a triggering indication or alternatively, attach to the network and wait for a PDN/PDP connection request from the network/MTC server.  The triggering cycle will be independent of other cycles/timers currently running on the device.  For example, an MTC device would need to interrupt its DRX cycle during a triggering cycle.  The figure below describes the concept taking as an example the MTC devices different DRX cycles.
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Figure 1 – Triggering cycle example
The new triggering cycle can be either managed by the device and communicated to the network or managed by the network/MTC server and communicated to the MTC device.

There are a number of options on how the triggering cycles can be communicated to the MTC device. Options are:
· Triggering cycles communicated to the MTC device by an MTC application (on top of IP) (direct model operation) 

· Triggering cycles conveyed to the MTC device by an MTC server (over MTCsp interface) (Operator controlled indirect model)
· Triggering cycles conveyed to the MTC device by 3GPP core network (non-operator controlled indirect model)
3. Proposal
The following changes are proposed in TR 23.888
******** START OF CHANGE **********

6.X
Solution – Triggering Synchronisation for Online MTC Devices
6.X.1
Problem Solved / Gains Provided

See clause 5.8 "Key Issue - MTC Device Trigger"
6.X.2
General

It is proposed to introduce a new cycle for MTC device(s). During a triggering cycle the MTC device waits for a triggering indication from the network.  In such a case the MTC device while in a triggering cycle can:
· Monitor the paging channel for a triggering indication or
· Attach to the network and wait for a PDN/PDP connection request from the network/MTC server. 
The triggering cycle will be independent of other cycles/timers currently running on the device.  For example, an MTC device would need to interrupt its DRX cycle during a triggering cycle.  
There are different alternatives on how the MTC device triggering cycles can be configured.  The options are summarised below:
Option 1: Direct Model – MTC application configures triggering cycles of MTC device(s)
This option is applicable to the case where an MTC application communicates to the MTC device via the Gi/SGi interface.  The MTC application provides triggering cycle information to the MTC device when the device is paged.  All communication is carried out on top of IP, therefore, the 3GPP CN is not aware of the synchronisation periods (only provides the backbone).
Option 2: Indirect Model Operator controlled – MTC server provides triggering cycles via MTCsp interface
In this option the MTC server includes triggering cycles within the MTCsp interface when triggering MTC devices.  The 3GPP core network (i.e. HSS/HLR or MME/SGSN) locally stores the information and propagates the information to the MTC device either via NAS signalling (e.g. in TAU/RAU signalling) via the paging channel or via the broadcast channel (e.g. by including an additional parameter in the SIB used to convey DRX parameters to the device).
Option 3: Indirect Model non-operator controlled – 3GPP CN network configures triggering cycles of MTC devices
In this option the MTC server does not take part in the configuration of the triggering cycles.  The 3GPP network configures the triggering cycles of the devices.  Configuration can be carried out either via (U)SIM OTA or OMA DM procedures.  Alternatively, the 3GPP network can provide configuration details either via NAS signalling (e.g. RAU/TAU, Attach Accept, Detach Accept), via the paging channel or via the broadcast channel (e.g. by including an additional parameter in the SIB used to convey DRX parameters to the device).

The 3GPP network may inform the external MTC server of the triggering cycles of MTC devices.  Conversely, if the MTC server is unaware of triggering cycles, when the MTC server sends a trigger via MTCsp the MME/SGSN can buffers the request and trigger the device when it enters its triggering cycle.
6.X.3
Impacts on existing nodes or functionality
UE support of an additional cycle used to allow the device of periods of triggering indication.
New UE behaviour based on the triggering cycle

An additional parameter (triggering cycle parameter) conveyed to the UE via NAS signalling. Alternatively the new parameter is provided via the broadcast channel
6.X.4
Evaluation
********END OF CHANGE **********
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