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Abstract of the contribution: This contribution analyses the problems and the solution space for triggering of detached MTC Device. The contribution proposes a solution to TR23.888 to use scheduled broadcasting (i.e. periodically within a time slot) of the trigger event. The scheduling information is pre-configured in the network and in the detached MTC Device.
Introduction

The Service requirements (stage 1) for MTC describe that MTC Devices could be triggered to establish a communication with the MTC Server.  The MTC Devices can be in 3 different states from the mobility management perspective: CONNECTED, IDLE and OFFLINE.  The latter state is equivalent to “detached” (or “non-attached” as used by some documents).  While the triggering of attached devices (i.e. CONNECTED and IDLE devices) is well specified, a mechanism is missing how detached devices can be triggered.  
Stage 1 (TS22.368, section 7.1.2) specifies for the Common Service Requirement “MTC device triggering” the following with respect to Offline Devices:
-
A MTC Device shall be able to receive trigger indications from the network and shall establish communication with the MTC Server when receiving the trigger indication. Possible options may include: 

· Receiving trigger indication when the MTC Device is offline.

Stage 2 (TR23.888, section 5.8.2) specifies a similar text in the requirements for the key issues “MTC Device Trigger”:
-
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.
Before proposing any solution for triggering of detached devices, a short analysis is performed. There are 2 main issues that distinguish the detached devices from the attached devices:
· The location of the detached devices is not known to the network (except for stationary or low mobility devices).
· The time availability of the detached devices is not known by the network (when does the devices monitor/listen to the broadcasted information). 
A general solution for the first issue can be difficult. If the detached devices correspond to the feature „low mobility“, the possible location of the detached devices can be known to the network and stored in the subscription context. Also the last registered MME may store the device location information for longer time. Another solutions can be proposed in a furute contribiutions to address this issue.
The second issue can be addressed by 2 general approaches: 

1. The trigger event is broadcasted and the devices monitor the radio resources. The broadcasted trigger event contains the device identity of the targeted device.

Section 6.6 of TR23.888 “Triggering of non-attached MTC Devices based on location information provided by MTC User” describes a solution using the Cell Broadcast Service (CBS) to broadcast the trigger event. The CBS is specified for GSM and UMTS network architectures, but it is not specified for LTE/SAE network architecture. 

The main disadvantage of this approach is that the trigger event is continuously broadcasted until the MTC Device wakes up and attaches to the network. Thus the utilization of the network resources is not optimal. One can say that the MTC Device can monitor the broadcast channel more frequently. However, the frequent the devices monitor, the more energy it consumes, which impacts the battery life.
2. Although the devices are detached, they can be pre-configured to monitor scheduled braodcasting in particular radio resources where the trigger event can be sent. The trigger event can be sent in different ways. Here are 2 examples:
a. the device would be paged at the paging occasion calculated as if the device was attached and in IDLE state. The network and the device should use the same ID (e.g. IMSI) to calculate the paging occasion. 

b. the devices monitor broadcasted information (e.g. system information, or CBS as described in section 6.6) in particular periodically occurring time slots.  The same time slots are configured in the network and devices.  Additionally the trigger event contains an device ID, so that the devices can verify who is the target of the trigger event.
The criteria to evaluate the approaches are the following.  From the network perspective: to send broadcast data to offline MTC Devices (or a whole MTC group) using minimum resources in the network and having minimum changes in the network.  From the UE side: to consume possibly less energy (especially for battery driven devices).
Considering the above criteria, it can be concluded that the approach 2 is beneficial because it saves the network resources and device energy consumption.  The configuration cost in the network and in the UE can be taken into account to achieve better resource utilization.  The comparing of the approaches 2.a and 2.b depends on the configuration of the paging and system information broadcasting.  To achieve even less resource utilization, the devices and the network can be additionally timely synchronized, so that the broadcasted/monitored time duration is kept short.
Our proposal is based on approach 2: the devices (or a whole group of device) are configured to monitor a particular short time slot with configured periodicity. The same configuration is stored in the network. The devices and the network need to be synchronized even though the devices are detached. When a trigger from the MTC server arrives to the network, the network waits and transmits in the particular time slot. The transmitted trigger event contains a device ID, so that only a particular device (or a particular group) would “wake up”, since it is possible that time slots overlap and multiple devices monitor during same time. 
As an example: the time slot can be 10 sec and the periodicity of broadcasting/monitoring – once every 20 min. 
The synchronization can be technically achieved by different means. One example is to have a clock in the devices that runs in synch with the network’s clock. Another (preferred) example could be based on timers, e.g. at detach procedure the network can tell the device when is the next scheduled time slot and afterwards the pre-configured periodicity (e.g. 20 min.) starts.  The details are left for further studies.
In summary, it is proposed to specify a solution for offline device triggering. The solution includes the following main characteristics:

· The network is configured to transmit and the devices (subscribed for offline triggering feature) are configured to monitor at short time slot with a certain periodicity.  Both the time slot duration and the periodicity are configurable depending on the MTC Application requirements and MTC device properties.

· The network and the devices are synchronized to transmit/monitor at the same time.
Proposal

The following text is proposed to be added to TR 23.888.

Start of Change

6.X
Solution - Triggering of detached MTC Devices based on Scheduled Broadcasting

6.X.1
Problem Solved / Gains Provided

See clause 5.8 "Key Issue - MTC Device Trigger".

6.X.2
General

The problem of triggering detached MTC devices leads to the dilemma to achive minimum resources occupation in the network and minimum energy consumption in the MTC Device on one side, but on the other side to be able to react fast to the trigger event from the MTC Server. The solution is based on pre-configured (in the network and in the MTC Device) transmission of the trigger event on radio resources periodically within a short time slot. The radio resources are selected in such a way that the MTC Device can monitor them without being attached to the network.
Editor’s Note: It is FFS to decide which radio resources are used to broadcast the trigger event. Several options are possible, e.g. use of paging channel (paging occasions), or broadcasted system information, or Cell Broadcast Service (CBS).
Editor’s Note: It is FFS how the network chooses in which area the scheduled broadcasting of the trigger event is transmitted. For example, if the MTC Device is configured for “Low Mobility” MTC Feature, location information can be stored in the subscription information and used for determining the area of broadcasting. Another approach could be that the network stores the last reported location(s) and uses the information.
To achieve minimum resources occupation in the network and minimum energy consumption in the MTC Device, the following scheduled broadcasting solution is proposed:
· -
The trigger event is scheduled for transmission by the network and respectively monitored by the MTC Device (subscribed for offline triggering feature) during a short time slot with a certain periodicity. Both the time slot duration and the periodicity are configurable depending on the MTC Application requirements and MTC device properties.

· -
The network and the devices are synchronized to transmit/monitor exactly at the same time.
When a trigger from the MTC server arrives to the network, the network waits and transmits the trigger event in the particular time slot where the targeted MTC Device (or a whole MTC Group) is configured to monitor. The transmitted trigger event contains an MTC Device ID, so that only a particular device would “wake up”, since it is possible that time slots overlap and multiple devices monitor during the same time. For example the time slot can have the duration of 10 seconds and the periodicity can be once every 20 minutes.
6.X.3
Impacts on existing nodes or functionality

6.X.4
Evaluation

End of Change
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