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1. Introduction

This solution provides an enhancement to the triggering solution depicted in clause 6.39 of TR 23.888 v.1.1.0 by allowing support of triggering detached MTC devices.  In the solution reported in clause 6.39 triggering to the MTC device is possible only when the device is attached to the network, either via TAU/RAU signaling or after the device registers to the network.  

For triggering detached devices it is proposed to use the same signaling procedure described in clause 6.39. It is also proposed to optimise the signaling procedure by allowing the MME/SGSN to be informed that triggering is sent to a detached device. In that case the MME/SGSN does not wait for the MTC device to register/attach to the network but sends the triggering indication either via the broadcast channel or the paging channel.
Currently the MME/SGSN is aware that a device is detached either when the device sends a Detach Request or if the device is unreachable.  In order to optimize the triggering procedure for detached devices it is proposed to allow the MME/SGSN to be aware dynamically whether a device is online or offline by default.
It is proposed to include a new parameter indicating whether the MTC device is detached by default.  The new parameter can be either sent by the MTC server via MTCsp interface, stored in a subscription profile in the HSS or locally stored at the MME/SGSN.  The MTC device itself can indicate whether its status is offline or online by default by including this parameter when detaching from the network, i.e., in the Detach Request message.
By including this parameter the MME/SGSN will be able to make an instant decision on the triggering method to reach the detach device (e.g. Page device via Paging Channel).
2. Proposal

The following changes are proposed within TR 23.888

**** BEGIN CHANGE ****
6.X
Solution – A method to trigger detached MTC devices via HSS and NAS signalling
6.X.1
Problem Solved / Gains Provided

See clause 5.8 "Key Issue - MTC Device Trigger"

6.X.2
General
This solution allows an enhancement to the solution described in clause 6.39 by allowing support for triggering detached devices.
Currently the MME/SGSN is aware that a device is detached either when the device sends a Detach Request or if the device is unreachable.  In order to optimise the triggering procedure for detached devices it is proposed to allow the MME/SGSN to be aware dynamically whether a device is online or offline by default.
It is proposed to include a new subscription profile in the HSS/HLR indicating whether a device is “online” or “offline” by default.  This profile can be part of a user subscription, or in MTC case, MTC device subscription profile.  Alternatively, the device itself can indicate its status by including in the Attach Request or Detach Request a new parameter stating whether such device is offline or online by default.  In this case the SGSN/MME may locally store this information or inform the HSS/HLR about the device status.  Finally another alternative is that the MTC server to indicate to the 3GPP CN the state of the device (and optionally location information) via the MTCsp interface.  In that case the HSS stores the new state in the subscription profile.

The procedure to trigger a detached device via the HSS is illustrated on the figure below:
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Figure X.Y: Triggering Detached MTC Device via HSS and NAS signalling
1) Each time a network application server wants to contact a UE, it informs the HSS/HLR by providing "UE application trigger request" information.  If the MTC device to be triggered is configured to be detached the MTC server optionally includes a MTC device status indicator.

2) The HSS/HLR (or a gateway between the application and the network) validates the request and determines the MTC device identity.
· If MTC server included MTC device status parameter the HSS updates the device status in the subscription profile

· If no device status information was sent HSS/HLR determines the status of the device based on MTC device subscription information.  
· If the device status if offline the HSS/HLR may have information on which MME/SGSN to send the trigger information (i.e. based on location information or based on the last known MME/SGSN that this MTC device was served)
3) The HSS/HLR notifies/updates the serving MME or/and SGSN with this "UE application trigger request" information. The HSS/HLR includes in the information that the device is offline by default.  Optionally the HSS/HLR includes location information of the device
4) The MME/SGSN is informed that the MTC device is detached by default and pages the UE based on the last known location of the device (or based on location information provided from HSS/HLR)
6) through 9) The MME/SGSN pages the device.  The MTC device attaches immediately and connects to MTC server
10) Optionally when the MTC device detaches from the network indicates that the device status is offline by default. (MME/SGSN forwards the indication to the HSS/HLR)
6.X.3
Impacts on existing nodes or functionality
· UE indicates to MME/SGSN whether MTC device is detached by default

· HLR/HSS stores MTC device status in subscription profile
· MME/SGSN impacts on the method to trigger the detached MTC device

6.X.4
Evaluation

**** END CHANGE ****
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