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Abstract of the contribution: This contribution proposes to discuss the offline status and device trigger for MTC Device.
1 Introduction
In TS 22.368 Section 7.1.2, the functionality of MTC Device Trigger is introduced in SA1 which indicates that the network shall be able to trigger MTC Devices to initiate communication with the MTC Server based on a trigger indication from the MTC Server. The MTC Device shall be able to be triggered when it is online or offline.
SA2 has also started the discussion on MTC Device Trigger and several issues have been raised by SA2 among which the main ones focus on:
- explaining what SA1 means by an MTC Device being offline;

- indicating the scenarios for offline device trigger;

- clarifying the mobility applicability of offline device trigger
These issues are expected to be further clarified in SA1 and an LS (S2-111263) was sent to SA1 at SA2#83.

This contribution proposed to discuss the issues above.
2 Scenarios for Offline MTC Device Trigger

In several MTC applications that are used for data collection, e.g. navigation, water management, etc, the MTC Devices are designed to collect data and make a periodic reporting with the time period being defined by the MTC application. In addition, the MTC Server/MTC User may require the MTC Device to report the real-time data at any time. In this case, the MTC Server needs to send a trigger indication through the network to the MTC Device requesting it to initiate communication with the MTC Server and send the required information.
If the MTC application requires frequent data transmission between the MTC Device and the MTC Server, it is suggested that the MTC Device be kept online.  Hence, offline triggering is meant for MTC Applications that do not communicate frequently: 
e.g. the vending machine reports its sales data to the sales centre once a day or the smart meter device reports the electricity utility to the supplier once a month.  In these scenarios, the MTC Device does not need to remain attached to the network when not communicating in order to reduce power consumption and save the network resources.  As the devices are not attached to the network, there is a need for it to be able to receive trigger indications while not online.
When triggering the offline MTC Device, it is likely to be with full mobility or with no/limited mobility:
- Full mobility: an MTC-powered Transportation Surveillance system can be used by bus companies for vehicle monitoring. MTC Devices like video cameras and vehicle status recorders are installed on the bus to record the real-time video data and the location, the door status and the speed of the bus. The control centre may send a trigger indication to the MTC Device to report the real-time data or status information of the bus to check whether there is anything unexpected happening. In this case, the MTC Device can move to any place that is not pre-known by either the operator or the MTC Server.
- No movement: Smart meters are utility meters (electricity, gas, water, heat meters) which are located statically in the houses to bring about the end of estimated bills and meter readings, and provide customers and suppliers with accurate information on the amount of utility being used. In this case, the MTC Device is fixed in the house and does not move.
- Mobility within a known area: there are also some MTC applications in which the MTC Devices are moving in a known area by the network or the MTC Server. For instance, a vending machine serving in a downtown place can be moved across the streets within the downtown area.
ANALYSIS:

In order to avoid flooding the network to achieve offline triggering, it is highly desirable for there to be some means for the network to limit the area in which trigger indications are sent for devices that are not attached.  Hence, the location of the device, and thus its mobility, is an important consideration.  When considering the use cases of ‘mobility”, it is important to recognize that the term “mobility” should be defined with the perspective of network.  For instance, if the network sends trigger to the MTC Device by sending some signals through a single base station, then as long as the MTC Device do not move outside the coverage area of this base station, it is not considered to have mobility (even though it might be moving physically, e.g. sensors installed on an elevator).  Similarly, if the network is willing to tolerate the flooding of offline triggers to set of multiple base stations (e.g. all base stations within a tracking area), then as long as the device does not moves outside the coverage area of said set of multiple base stations, it is also considered to have no mobility.  Hence, we can draw the following observations:

Observation 1: MTC Device is not considered to have mobility if it does not move outside a defined region.  
Observation 2: The bigger the defined region, the more the network resources that are needed to support offline triggering.  

Based on the above observations, the case of “mobility within a known area” can either be:

· classified under the case of “no movement” if the “known area” is smaller than, or at most as big as, the “defined region” for sending offline trigger; or 

· classified under the case of “full mobility” if the “known area” is bigger than the “defined region”.

In order to support full mobility, we can imagine that there is a need for the network to dedicate some resources to track the location of an offline MTC Device, i.e. some form of mobility management for a detached MTC Device.  This can be done by the MTC Device informing the network of its current location, either periodically, or whenever the MTC Device moves out of a “defined region”.  Hence, some form of resource consumption and increased complexity in both the network and the MTC Device are needed in order to support full mobility for offline triggering.  It is important for SA1 to consider, from the service perspective, whether such resource consumption and increased complexity is worth the benefit of providing offline triggering for offline MTC Devices.

There is also another case of “mobility scenario” where the MTC Server, through other means that are out of scope of 3GPP, is updated of the new location of the MTC Device whenever the MTC Device moves.  For example, it is expected for the MTC Server to know the new location of the MTC Device attached to a smart meter or a vending machine, when the smart meter and vending machine is moved by authorized personnel to another location.  In such case, the MTC Server can inform the network of the new location of the MTC Device when requesting for offline triggering.  This is somewhat like a combination of Location Specific Triggering and Offline Triggering.  As the location is maintained outside of the network, it is our belief that such a scenario can be treated to be similar to the case of “no mobility”.

SUGGESTION: SA1 discusses above scenarios and analysis, and indicates to SA2 that all the above scenarios for offline device trigger are valid so that SA2 should take them into account when solutions are discussed.
3 Discussion on Offline and MTC Device Trigger
Based on the suggestion above is the assumption of the following discussion:

Issue: Clarification on Offline Status
When introducing the functionality of offline device trigger, the intention of SA1 was to trigger the MTC Device that is detached from the network. As per 3GPP definition, a detached UE is unreachable by the network. Therefore, as the offline trigger functionality is useful in MTC communications, possibly some “detached-based” improvements are needed to enhance the behaviours of the MTC Device and/or the network when it is in detached status in order to support this functionality. The possible improvements are outside the scope of SA1 but within the responsibility of other working groups, e.g. SA2. However, in SA1 there is a NOTE in Section 7.1.2 indicating that:
When the MTC Device is offline (i.e. detached) the MTC Device can listen to trigger indications on e.g. a broadcast or paging channel.
This NOTE is somehow solution related and needs modification to make it more general.
SUGGESTION: 
1. SA1 discusses the offline status for MTC Device and indicates the conclusion to SA2;
2. SA1 deletes the description of the “offline” status in the NOTE in Section 7.1.2 and adds a description indicating that Offline means the MTC Device is not attached from the network, but has other means to receive trigger indications, e.g. by listening for trigger indications on a broadcast or paging channel.
4 Proposal

It is suggested to:

1. Discuss the issues mentioned in Section 2&3 and take above suggestions into account;

2. Discuss and agree CR S1-111060.











































































