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Abstract of the contribution: 
This paper proposes a solution to trigger offline MTC device with mobility limited to a configured location area(s).
Discussion
Several solutions for triggering offline MTC device have been proposed. But as regards the issue of offline mobility, the applicable mobility scenarios for triggering such offline MTC devices are still not clear. It is still not clear if triggering offline MTC device applies to devices with full mobility, or such triggering of offline MTC devices applies to devices within limited area (e.g. low mobility MTC devices deployed in fixed area(s) or within specific known area(s).
Requiring offline MTC device to achieve full mobility will add new functional requirements for MTC devices, e.g. the need for the MTC device to keep monitoring for location changes with an appropriate granularity, and to Attach to the network for reporting location changes. This will exhaust MTC device battery power rapidly. There may be ping-pong across the boundary of location area(s) causing excessive signalling. Additionally, every time an MTC device reports its location to the network, the network entities (e.g. HLR/HSS) will update the MTC device location information which may introduce large amount of signalling with the HLR/HSS and may cause HLR/HSS to overload.
According to the scenario described above, it is difficult to achieve requirements for full mobility for offline MTC device without significant impact to the network and to the MTC device itself. Also, the service requirements for triggering offline MTC devices with full mobility are not clear. Hence it is suggested that, for now, triggering offline MTC device with limited mobility only be considered.
As per the above discussions, MTC devices with limited mobility are deployed in limited area (i.e. in fixed area or within specific location area). Network stores the pre-configured location area information for the MTC device. MTC device is informed about the limited location area information during the Attach procedure, or it could be configured with such information via OMA DM / (U)SIM OTA procedures. Anytime an MT communication is targeted to an MTC device and the MTC device is not registered with the network, the network uses this pre-configured location information to locate the MTC device (e.g. by using broadcast / paging mechanism to send the trigger message).
According to the method above, a limited set of enhancements are needed to the network entities to trigger offline MTC devices with limited mobility, such as: the HLR/HSS stores the pre-configured location area information, and the HSS/HLR downloads such information to the serving network and to the MTC device, the MTC device remains within a specific PLMN and listens to MTC trigger message within the indicated location area(s).

Proposal

This paper introduces a solution for triggering offline MTC devices with limited location area(s). It is proposed to discuss and accept the following changes to TR23.888.
Beginning of changes

6.y
Solution – Triggering offline MTC device within a limited area
6.y.1
Problem Solved / Gains Provided

See clause 5.8 “Key Issue – MTC Device Trigger” 
Specifically this solution is for triggering an offline MTC device within a limited area (e.g. deployed in fixed area or within a specified known area).
6.y.2
General
This solution is for triggering offline MTC devices within a limited area. The MTC device is deployed in a fixed area or moves within a specified known area(s). The basic assumptions are that:
· MTC devices are featured with low mobility, i.e. are either fixed or are configured for mobility within certain configured location area(s) only. Such allowed location area information can be stored in the PLMN and/or in the MTC server.
· The MTC devices are configured to remain within the specific PLMN and to listen to broadcast / paging for MTC periodically while in the offline status.

· The MTC devices are synchronized to listen to broadcast/paging for MTC during specified intervals for that PLMN. The MTC devices could obtain such synchronization information through NAS procedures, or read such information from system broadcasts.
The following figure illustrates the procedure of triggering offline MTC device within a limited area.
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Figure 6.y.1: MTC triggering for Offline MTC Device
Step 1. MTC device attaches to the network. Through the Attach procedure, the MTC device obtains the allowed location area (e.g. RA/TA/TAI List) which is pre-configured in the HLR/HSS.

The synchronization interval for listening to broadcast / paging for MTC while in offline state is configured in the HLR/HSS and is downloaded to MTC device through NAS signalling. Alternatively MTC device can read such information from system broadcast channel.

Step 2. After communicating with the MTC Server, the MTC device detaches from the network and enters offline state. In offline state, the MTC device maintains the information related to the allowed location area(s) and listens to the broadcast / paging for MTC during the synchronized listening interval.
If MTC device moves out of the allowed mobility area, it stops listening to the broadcast / paging for MTC until it moves back to the allowed location area(s). The MTC device keeps monitoring cell broadcast to detect location changes and determine whether it moves back to the allowed location area(s).
HLR/HSS does not clear the last serving SGSN/MME even it receives a Purge message. Offline indication may be set in the HLR/HSS to indicate the MTC device is in the offline state.
Step 3. The MTC Server wants to communicate with the MTC device but the MTC device is not registered at the MTC Server. The MTC Server sends a trigger message for the MTC device to the DT-GW. A globally unique identifier (e.g. FQDN, SIP URI, URN) is used to identify the MTC device.
Setp 4. There are two alternatives for the DT-GW for delivering the trigger message to the last serving SGSN/MME.
Alternative-1. Step.4a1-Step.4a2. The DT-GW sends the trigger message to HLR/HSS. The HLR/HSS then sends the trigger message to last serving SGSN/MME. The globally unique identifier is used to map the MTC device to its IMSI. Along with the trigger message, the HLR/HSS sends the configured location area(s) information also to the SGSN/MME. The SGSN/MME uses this location area information to initiate system broadcast / paging for MTC. 
Alternative-2. Step.4b1-Step.4b2. The DT-GW queries from HLR/HSS the last serving SGSN/MME and the configured limited location area(s). The DT-GW then sends the trigger message to SGSN/MME along with the configured location area information.
Step 5. The SGSN/MME sends trigger message to all associated RAN nodes via trigger system broadcast / paging procedures. The interval for broadcast / paging for MTC is synchronized with such timing information provided to the MTC device.
IMSI paging may be used to deliver the trigger indication. How to handle the security issue is FFS.
Step 6. On the receipt of the trigger message from the network, the MTC device attaches to the network and sets up communication with the MTC server.
6.y.3
Impacts on existing nodes or functionality

MTC device:

· Remains within the specific PLMN and listens to broadcast / paging for MTC during the synchronized listening intervals.

HLR/HSS:

· Stores the pre-configured allowed location area information for the MTC device.

· Stores the last serving SGSN/MME even after the MTC device goes offline and is purged.

SGSN/MME:

· Trigger broadcast / paging procedure even when there is no UE context for the MTC device.

6.y.4
Evaluation
End of changes
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