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Abstract of the contribution: 
This paper introduces a Key Issue related to the MTC Feature ‘Location Specific Trigger’. The solution introduces a MTC Device triggering procedure, which is based on the Cell Broadcast Service which does not require location information from the mobile network. Instead, a MTC Application owner provides location information to a Cell Broadcast Center in order to trigger individual MTC Devices or a group of MTC Devices within the provided location area.
1
Introduction

SA1 has proposed requirements on Location Specific Trigger in 3GPP TS 22.368 Section 7.2.15. This MTC feature is intended to trigger MTC Devices in a particular area (e.g. to wake up the MTC Device). Solutions should be derived from those requirements and introduced into TR 23.888.
2
Discussions

The SA1 requirements for the Location Specific Trigger enable the network to trigger MTC Devices based on area information provided to the network operator, when the MTC Device is not attached to the network or when mobility management frequency is reduced. 

Both keeping MTC Devices not attached and reducing the mobility management frequency are intended to reduce the amount of network resources needed in the network. Keeping MTC Devices not attached saves on capacity in the MSC/SGSN/MME, reduces mobility management signalling, and reduces power consumption of the MTC Device. Reducing the mobility management also reduces mobility management signalling and reduces power consumption, but to a lesser extend. 
Currently, the paging channels in mobile networks are designed for triggering a terminal to enable termination of mobile calls or SMS thereby using location information e.g. area information, stored in the mobile network. The mobile network may be unaware of the current location of a MTC device, and thus will not be able to correctly page the device, if: 
-
the terminal is not attached, 

-
mobility management frequency is reduced (i.e. MTC Feature Low Mobility is active)

To trigger MTC Devices in the above cases, the location information may be provided from outside the network by a party knowing the whereabouts of the MTC Devices e.g. the M2M application provider. There are many cases, e.g. electricity metering, vending machines, alarm systems, where the M2M application provider will have sufficient knowledge about the location of the MTC Device to do this.
To trigger the MTC Devices based on location information provided by an external party, it is proposed to use the Cell Broadcast Service (CBS). A CBS platform is normally under control of the mobile network operator. Only the mobile network operator or a trusted 3rd party is able to sent CB messages. By programming the MTC Devices to monitor a preset CB channel and by assigning a paging identity (PID) to the MTC Device a trusted 3rd party is able to send out in a certain area via the CB platform a page to the MTC Device. Depending on the accuracy of the location information of the MTC Device at the external party, the CB message can be restricted to one cell or one location/routing area. 

By using this M2M triggering procedure there is no need:

-
For the mobile network to keep track of the location of the MTC Devices
-
For the MTC Devices have an MSISDN assigned

If the number of MTC Devices to be triggered within in area is high and as a consequence the amount of paging messages on the CB channel is high a group of MTC Devices may share a PID. In this case a group of MTC Devices can be triggered with a single CB message. This way basically the same functionality can be used to fulfil the requirement in the MTC Feature Group Based Addressing ("It shall be possible to send a broadcast message to a large group of MTC Devices affiliated with a single MTC Subscriber, e.g., to wake up the MTC devices.")
3
Proposal

It is proposed to introduce the M2M triggering solution based on a Cell Broadcast paging channel and on location information provided from outside the mobile network to 3GPP TR 23.888 according to above discussion.
Start of the first change

5.x
Key Issue – Location Specific Trigger

5.x.1
Use case description
Large amounts of MTC Devices will not continuously be attached to the network. Advantage of MTC Devices that are not attached is that it saves capacity in network elements such as MSCs, SGSNs, and MMEs, mobility management signalling can be reduced, and power consumption in the MTC Device is reduced. Keeping MTC Devices not attached is a simple way to achieve the maximum reduction of the usage of the above mentioned resources.

MTC Devices are often programmed to autonomously set up a connection to report their usage information. However, in many implementations it is also required that MTC Devices are polled by the MTC application. The polling is currently generally performed by sending a SMS (or by a CS call attempt) by the MTC application to the MTC Device to trigger the MTC Device to set up a connection. To deliver these types of triggers to the MTC Devices, the network has to know the location information of the MTC Devices. However, the network does not maintain location information of non attached MTC Devices. Furthermore, also in case the mobility management frequency is reduced (MTC Feature Low Mobility is activated) the location information may not be up to date. On the other hand, the MTC Application Owner generally does have information about the location of the MTC Device, which could be used instead of network based location information. Therefore a more efficient triggering mechanism for MTC Devices is possible based on location information provided by the M2M application. 

5.x.2
Required Functionality

To enable a Location Specific Trigger the following requirements shall be met:

-
The PLMN shall allow triggering a MTC Device by the MTC Server based on location information provided by that MTC Server

-
A MTC Device not attached to the mobile network should be capable to receive triggers e.g. to be paged by the mobile network

5.x.3
Solutions

5.x.3.1
Solution 1: MTC Device triggering using the Cell Broadcast Service (CBS)

The proposed solution is to trigger a MTC Device by using the Cell Broadcast Service (CBS) as specified in 3GPP TS 23.041. A Cell Broadcast Center (CBC) is under control of a mobile network operator and connected to the radio network i.e. to the BSCs in case of GSM and to the RNCs in case of UMTS. Connected to a CBC are one or more Cell Broadcast Entities (CBEs) which may originate CBS messages. A mobile network operator may make available the interface on the CBC to trusted 3rd parties to interconnect their CBE to the CBC of the mobile network operator. The MTC Devices are programmed to monitor a preset CB channel(s), even when they are not attached to the network, and have assigned a Unique Paging Identity (UPID). This way the MTC Server of the 3rd party is able to send CBS messages, including one or more UPIDs, to its MTC Devices in certain areas based on location information available in the MTC Server.

When MTC Devices are moving statically, the MTC Server may be informed about the change of location of the MTC Devices in order for the MTC Server to provide the CBC with the correct location information. The updating of location information at the MTC Server can be achieved by attaching the latest location information (cell ID or GPS coordinates if available) to the user data to be send by the MTC Device to the MTC Server. Alternatively, the MTC Application Owner would know about a location change through application specific processes (e.g. the change of location of a vending machine should be known by the vending machine company).
5.x.4
Evaluation

End of the first change
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