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Abstract of the contribution: This contribution proposes a mobility for the offline (non-attached) MTC Devices by means of allocation and management of permanent and temporary offline areas.
Summary
SA1 have already defined a requirement in TS22.368 that the MTC Device shall be able to receive trigger indications from the network and shall establish communication with the MTC Server when receives the trigger indication. Again according TS22.368, s7.2.11 the network may apply Location Specific Trigger when the MTC Device is offline (non attached). To trigger such offline MTC devices, SA2 have identified a 'MTC Device trigger' key issue in TR23.888, s5.8 and have already looked at possible solutions like broadcasting these triggers in the SI or CBS which MTC Devices are programmed to monitor while non attached. 
However, to make this work, the network needs to know the location of the offline MTC Device. For MTC Device that does not move, the location information could be provided by the MTC User. But this could be a problem or even not possible if the offline MTC Device moves – like vending machines and some other type of MTC Devices.

This contribution proposes a simple mobility to the offline MTC Devices so that the network can keep track of their location when moving.
This offline mobility could also be used by some Low Mobility (and other) MTC Devices to stay offline rather than online and thus further save on signalling and reduce the number of the attached MTC Devices.

Proposal

It is proposed that the following solutions is added to TR 23.888

Start of change
6.xx
Solution – Location update for non-attached MTC devices.

6.xx.1
Problem Solved / Gains Provided

See clause 5.8 "Key Issue - MTC Device Trigger" and clause 5.6 "Key Issue – Low Mobility.

6.xx.2
General

One of the main requirements of the offline (non-attached) MTC Devices is that they could receive a trigger indication in detached (offline) state and establish communication, see s5.8.2. For this, it is necessary that the network has knowledge of the MTC Device's location. That is not a problem if the MTC Device is not to move from its location for a very long time or at all – MTC User can provide the MTC Device location to the network. However, that could be impossible if the offline MTC Device has to move from time to time or in a more regular basis. In this case some simple mobility for offline MTC Devices is required. The following two alternative solutions allow for such an offline MTC Device mobility:

Solution 1. It consists of the following:
1) The MTC Device is allocated a permanent offline designated area (a cell or list of cells or LA/RA/TA) where the MTC Device is likely to reside for longer period and where the MTC Device should stay offline. This permanent offline designated area could be part of the MTC Device subscription information or it could be provided/updated by the MTC Server (e.g via NAS signalling or OMA DM or OTA).
2) The MTC Device monitors its location with a pre-defined periodicity (offline periodic timer provided by the network, e.g via NAS signalling), and in case the MTC Device is no longer in the permanent offline designated area, it shall attach and update its location to the network. Subsequently, the MTC Device considers the new cell as temporary offline designated area and shall go back offline (by Detach, for example).

3) The network then can broadcast via SI or CBS or Paging channel (when connection with the MTC Device is required) a trigger message in these permanent and temporary offline designated/defined areas. The MTC Device, while not attached, will still listen to the SI or CBS/Paging channel and will respond to the trigger by going online.
Solution 2. An alternative solution could be the following:

1). The MTC Device is allocated a permanent offline designated area as in Solution 1.
2). If the MTC Device moves out of this permanent offline designated area, the MTC Device goes online and behaves like an attached MTC Device – performs location update, periodic updates i.e. maintains full mobility.
3). If the MTC Device stays longer in this non designated area (longer from defined period of time, or a period of time based on the number of periodic updates while in that same area), the network may ask the MTC Device to go offline and the new cell becomes a temporary offline designated area. Another alternative is that the network may decide to build a temporary offline designated area not just from the current cell but from a list of cells (adding neighbor cells, or/and cells from which the most recent offline updates were triggered, for example), and provide it to the MTC Device. Also, the network may decide to add the newly defined temporary designated area to MTC Device's permanent designated area and update the MTC Device with the modified permanent designated area.
4). The network then can broadcast via SI or CBS or Paging channel (when connection with the MTC Device is required) a trigger message in these permanent and temporary offline designated/defined areas. The MTC Device, while not attached, will still listen to the SI or CBS/Paging channel and will respond to the trigger by going online.
6.xx.3
Impacts on existing nodes or functionality

Impacts on the MTC Device:
· Solution 1:
- permanent and temporary designated areas handling;
- offline periodic timer handling.

· Solution 2:

- permanent and temporary designated areas handling.
Impacts on the network:
· Solution 1:

- permanent and temporary designated areas handling;
- offline periodic timer value delivery to the MTC Devices.

· Solution 2:

- permanent and temporary designated areas handling;
- network detach of the MTC Device after predefined time period.
6.xx.4
Evaluation

End of change
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