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Abstract of the contribution: The paper proposes solutions for MTC Device Trigger.

1. Introduction:

Regarding to the key issue of MTC Device Trigger specified in 23.888 clause 5.8, a MTC Device shall be able to receive trigger indications from the network and establish communication with the MTC server. The scenario includes the case that the MTC device establishes communication in attached state upon receiving trigger indication.

SMS as a lightweight solution can be available to transport trigger indication at any time for an attached MTC device. The note in 23.888 5.8.2 pointed out the SMS is based on MSISDN and has a disadvantage when using at a large scale, but no mechanism is designed to support machine type communication without using MSISDN so far. So the short message is still an alternative solution to trigger MTC device communication. 
Another solution is based on RAU/TAU signalling. A MTC device in attached state without a PDP/PDN connection would send RAU/TAU request periodically. The network could put the trigger indication into RAU/TAU accept message. The other RAU/TAU procedures caused by the RA/TA change could also be utilized for this case. The trigger indication (e.g. time or frequency) which the MTC user determines shall be defined in a MTC subscription. The SGSN/MME shall hold a valid coming trigger indication until the occurrence of the next RAU/TAU procedure. The time interval between the indication delivery and the subscribed triggering mostly depends on the periodic RAU/TAU timer configured by the operator.
2. Proposal:

Following changes are proposed according to above discussion.

***************************The First Change***************************
5.8
Key Issue – MTC Device Trigger

5.8.1 
Use case description

For many M2M applications there may be an interest to have poll model for communications between MTC devices and the MTC Server. This may be because the MTC User wants to be in control of communication from MTC Devices, and does not allow MTC Devices to randomly access the MTC Server. Also for applications where normally the MTC Devices initiate communications, there may occasionally be a need for the MTC Server to poll data from MTC devices.

For MTC Devices that are not continuously attached to the network or that have no always-on PDP/PDN connection it is beneficial to trigger MTC Devices to attach and/or establish a PDP/PDN connection based on a trigger indication from the MTC server. 
5.8.2
Required Functionality

The following functionality is required to trigger MTC Devices:

-
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.
-
A MTC Device shall be able to receive trigger indications from the network and establish communication with the MTC server when receiving the trigger indication. Possible options are:

· Receiving trigger indication in detached state and establish communication.

· Receiving trigger indication in attached state and the MTC device has no PDP/PDN connection.

· Receiving trigger indication in attached state and the MTC device has a PDP/PDN connection.

NOTE: There are currently available solutions to trigger MTC Devices (e.g. unanswered CS call attempts, sending an SMS). However, these have disadvantage when used at a large scale (e.g. they are based on MSISDNs), and work only for attached MTC Devices. This key issue will investigate possible improvements over the currently available means for triggering.

5.8.3
Solutions
5.8.3.x  Solution X: Triggering of attached MTC Devices without a PDP/PDN connection based on SMS
MTC User can deliver a trigger indication of PDP/PDN connection establishment to MTC devices using SMS via SGSN or SMS over SGs. The network forwards short message with the trigger indication to MTC Devices unawarely even if a PDP/PDN connection has been existing on MTC devices. MTC devices should ignore the redundant trigger indication for the establishment of a PDP/PDN connection if it already has a PDP/PDN connection.

5.8.3.Y  Solution Y: Triggering of attached MTC Devices without a PDP/PDN connection based on RAU/TAU signalling.

A MTC device in attached state without a PDP/PDN connection would initiate RAU/TAU procedure when periodic RAU/TAU timer expires or the RA/TA changes. SGSN/MME can take the trigger indication for the establishment of a PDP/PDN connection to MTC devices via a RAU/TAU accept message. 

The trigger condition (e.g. time or frequency) that MTC users determine should be defined in a MTC subscription. SGSN/MME holds a valid coming trigger indication until the occurrence of the next RAU/TAU procedure in this solution. The time interval between the indication delivery and the subscribed triggering mostly depends on the periodic RAU/TAU timer configured by the operator.
SGSN/MME shall ignore the trigger indication for the establishment of a PDP/PDN connection to the MTC device if the MTC device already has a PDP/PDN connection.
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