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Abstract of the contribution: This paper proposes a solution for triggering offline devices. It is an extension for “6.41 Solution – Triggering of attached MTC Devices by reusing Network Requested PDP Context Activation procedure”. The approach triggers the detached device to attach immediately when triggered by the MTC server or the Device trigger function waits with triggering the device until it becomes reachable for other reasons.
Beginning of changes

6.y
Solution – Triggering of non-attached MTC Devices reusing the Network Request PDP Context Activation procedure

6.y.1
Problem Solved / Gains Provided

See clause 5.8 “Key Issue – MTC Device Trigger”. Specifically it is for triggering a non-attached MTC Device.
6.y.2
General 

[image: image1]
Figure 6.y.2 - 1: Non-attached MTC Device triggering approach 
This solution for triggering of non-attached MTC Devices bases on following assumptions:

· The MTC Device is stationary or with low mobility, e.g. the location is subscribed or otherwise known by the network without any additional mobility management functions by the UE when detached. And also without any need for SGSN or MME to keep contexts for the detached MTC Device.
· The MTC Device listens to the paging channel when it is detached and the DRX parameter is either a default value for detached devices or a subscription and UE configuration parameter.

· The device’s network selection functionality is updated to select the wanted PLMN also when detached, e.g. the device selects its hPLMN or the PLMN(s) as configured on the operator configured SIM list.

The MTC Server sends a Device Trigger Request  message (including the MTC Device’s identifier and possibly an “Application Trigger Request” information as described in clause 6.40) to the Device trigger (DT) function. The DT Function authorises the request, e.g. by a 3-way-handshake or potentially using also a list of authorised MTC Servers.
The DT Function initiates the procedure “6.41 Solution – Triggering of attached MTC Devices by reusing Network Requested PDP Context Activation procedure”. I.e. the DT Function 2) queries the HSS for the SGSN address and 3) sends a PDU Notification Request to the SGSN.

If the MTC Device is detached the SGSN replies to the DT Function that the MTC Device is GPRS detached. The DT Function requests the HLR/HSS to report when the MTC Device becomes reachable as specified in clause 6.15 of TS 23.060. When the HLR/HSS notifies the DT Function that the MTC Device is reachable, the DT Function initiates again the procedure “6.41 Solution – Triggering of attached MTC Devices by reusing Network Requested PDP Context Activation procedure”.
If the DT Function is configured or requested not to trigger the detached MTC Device, the DT Function waits until the MTC Device becomes reachable or until the Device Trigger from the MTC server expires.

If the DT Function is configured or requested to trigger the detached MTC Device, it either sends directly a request or it requests the HSS to actively retrieve location information for the MTC Device. The PDU Notification request is sent to the SGSN. The request includes the IMSI and some location information, e.g. RAI that may be stored or configured in the DT Function or the HSS.

The SGSN pages the IMSI. As a response the MTC Device attaches. If it activates a default PDP context after the attach procedure this may inform the DT Function that the necessary PDP is available for sending the application trigger message. Otherwise the attach results in a notification for the DT Function that the device is reachable. If the trigger condition is still active the DT Function initiates the procedure “6.41 Solution – Triggering of attached MTC Devices by reusing Network Requested PDP Context Activation procedure”.

After receiving the indication that the MTC Device has an available active PDP context for sending the application trigger message, the DT Function sends the “Application Trigger Request” information received from the MTC Server as user plane data to the MTC Device. This triggers the MTC Device to send some Application Trigger Response as user plane data to the MTC Server to initiate communication. This application level communication enables traversing a NAT function that is potentially deployed at the PLMN boundary, e.g. if private IP addresses are assigned to the MTC Devices. Alternatively the DT Functions responds with user plane information to the MTC Server and the MTC Server itself can send an Application Trigger Request or other user plane data to the MTC Device. 
The information flow is shown with an SGSN/GGSN also because it bases largely on existing functionality that is specified for Gn SGSNs. The approach can be used similarly for S4 SGSNs or MMEs together with S-GW/P-GW, e.g. to trigger the establishment of connectivity using another specific PDN connection in parallel to the default PDN connection.
6.y.3
Impacts on existing nodes or functionality

6.y.4
Evaluation
End of changes






































































































































































































































































7. Device Trigger Response
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1. Device Trigger Request





9. Application Trigger (Request/)Response
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