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1. Introduction

This solution is applicable for MTC devices that are detached and have fixed location or the location is known by the network and/or MTC server.
The proposal is to trigger detached devices via the broadcast channel as shown in Figure 1.  The detached MTC devices are required to monitor the broadcast channel for triggering information.  Based on the triggering information broadcasted the device acts accordingly based on its configuration.  For example, for PS-only devices, the detached device may attach to the network and connect to the MTC server to report information or if the device supports SMS (e.g. for small data transmission) they device may report information via SMS.
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Figure 1 – Triggering Detached Devices via Broadcast Channel

The triggering information can be defined into a new SIB (e.g. for LTE systems) or an existing broadcast channel can be used (e.g for GERAN/UTRAN systems).  The new triggering SIB could be defined as a periodic SIB with a very long period, in which case the UE can go into sleep when that SIB is not scheduled to be sent.  In addition, the network should broadcast to the device whether this features is supported/available in the broadcast channel.

Information that can be broadcasted by the broadcast channel could include:

· Identification of the devices (or group of devices ) that need to be triggered. This could be identified via the UE identity (e.g., IMSI) or via a newly defined “MTC Device Identity”.  For triggering group of devices a new Group Identity would be required (group id could include all or a subset of the devices in the cell). A device could belong to one or more groups.

· Information regarding whether the cell supports the functionality of “triggering while detached.”
· Information to indicate to the MTC devices a window where triggering is expected to be sent from the network (for synchronisation purposes)

The procedure to trigger the device via the broadcast channel based on a trigger from the MTC server would be as follows:
1) A node in the Core Network receives a trigger request from the MTC server. This node could be, e.g., the GGSN/P-GW, the PCRF, or the HSS. 

2) The information coming from the MTC server will carry a form of device identification or group identification that will allow the Core Network nodes to locate the RAN nodes (cell or group of cells) where the MTC device(s) is(are) located. The location information may be:

a. Pre-configured in the HLR/HSS or in the SGSN/MME, or

b. Part of the UE subscription, or

c. Included in the request received from the MTC server 

3) The Broadcast channel information in the given cell(s) is modified with the device identification or group identification 

4) MTC devices detect triggering information and act according to the device configuration
2. Proposal

The following changes are proposed within TR 23.888

**** BEGIN CHANGE ****
6.X
Solution – A method to trigger detached MTC devices using the broadcast channel
6.X.1
Problem Solved / Gains Provided

See clause 5.8 "Key Issue - MTC Device Trigger"

6.X.2
General
This solution is applicable for MTC devices that are detached and have fixed location or the location is known by the network and/or MTC server.
The proposal is to trigger detached devices via the broadcast channel.  The detached MTC devices are required to monitor the broadcast channel for triggering information.  Based on the triggering information broadcasted the device acts accordingly based on its configuration.  For example, for PS-only devices, the detached device may attach to the network and connect to the MTC server to report information or if the device supports SMS (e.g. for small data transmission) they device may report information via SMS.

The triggering information can be defined into a new SIB (e.g. for LTE systems) or an existing broadcast channel can be used (e.g for GERAN/UTRAN systems).  The new triggering SIB could be defined as a periodic SIB with a very long period, in which case the UE can go into sleep when that SIB is not scheduled to be sent.  In addition, the network should broadcast to the device whether this features is supported/available in the broadcast channel.

Information that can be broadcasted by the broadcast channel could include:

· Identification of the devices (or group of devices ) that need to be triggered. This could be identified via the UE identity (e.g., IMSI) or via a newly defined “MTC Device Identity”.  For triggering group of devices a new Group Identity would be required (group id could include all or a subset of the devices in the cell). A device could belong to one or more groups.

· Information regarding whether the cell supports the functionality of “triggering while detached.”
· Information to indicate to the MTC devices a window where triggering is expected to be sent from the network (for synchronisation purposes)

The procedure to trigger the device via the broadcast channel based on a trigger from the MTC server would be as follows:
1) A node in the Core Network receives a trigger request from the MTC server. This node could be, e.g., the GGSN/P-GW, the PCRF, or the HSS. 

2) The information coming from the MTC server will carry a form of device identification or group identification that will allow the Core Network nodes to locate the RAN nodes (cell or group of cells) where the MTC device(s) is(are) located. The location information may be:

a. Pre-configured in the HLR/HSS or in the SGSN/MME, or

b. Part of the UE subscription, or

c. Included in the request received from the MTC server 

3) The Broadcast channel information in the given cell(s) is modified with the device identification or group identification 

4) MTC devices detect triggering information and act according to the device configuration
6.X.3
Impacts on existing nodes or functionality
Advantages:

· Limited changes on the core network as only the broadcast channel signalling is affected
· Optimised battery life on MTC devices (devices only monitor broadcast channel for trigger)
Disadvantages:
· Solution limited to detached devices that have fixed or known location
· Scalability of the solution (can be solved by triggering group of devices instead of a single device)
New UE requirements: 

· The UE must notify the network that it supports this functionality.

· The UE must listen to the broadcast channel while detached.

· (optional) In order to optimize battery consumption, the UE may go into sleep mode when the “triggering SIB” is not scheduled to be transmitted.

· Once the MTC device is triggered the device acts based on its configuration (e.g. attach to network or sent SMS).

New network requirements:

· The network must be able to receive a trigger request from the MTC server.

· The network must be able to determine the UE location information even when the UE is detached (this could be a cell, a group of cells or a location/tracking area).

· The Broadcast channel must include a new “triggering SIB” (or this information could be included in existing SIBs)

· The network must be able to update the broadcast channel in order to include information related to a UE or a group of UEs in the new “triggering SIB” 
· (optional) The network must notify the UE that it supports this functionality
6.X.4
Evaluation

**** END CHANGE ****
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