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Abstract of the contribution: This contribution proposes to add a functional requirement and solution for the key issue of MTC monitoring. It also proposes to include the following text into the TR 23.888

MTC Devices may be deployed in isolated remote areas like as bridges or fields for measuring the water quantity or the emission of pollutants. In this case, they leave in the spot for a long time until they have special events or need periodic maintenance. Generally the battery lives of them vary according to the internal/external conditions and their used time and so it is hard to estimate the battery power. Therefore, it shall be possible for the MTC User to know the battery life and perform action to recharge or replace the battery before it unexpectedly goes out.

This contribution proposes to add the required functionality and solution for a monitoring event for battery power-off for the key issue of MTC Monitoring. 
Start of the first change

5.10
Key Issue – MTC Monitoring
5.10.1
Use case description
MTC Devices may be deployed in locations with high risk, e.g. possibility of vandalism or theft of the communication module or abnormal maintenance trouble, e.g. possibility of dead battery. For those MTC Devices, it is desirable that the network detects and reports events (including location and battery life) caused by those devices that may result, for example, from vandalism or theft of the communication module or unexpected dead battery. If such an event is detected, the network might be configured to perform special actions, e.g. limit the access, reduce the allocated resource, or recharge/change of the battery.
5.10.2
Required Functionality
The following functionalities are required for MTC monitoring:

-
It shall be possible for the MTC User to configure the monitoring events, e.g. monitoring the association of the MTC Device and UICC, misalignment of the MTC feature, change in the point of attachment, loss of connectivity, and the battery life of the MTC Device.
-
The MTC User shall configure the action to be executed by the network.

-
It shall be possible for the network to detect monitoring events.
-
It shall be possible for the network to report the detected events to the MTC User or the appropriate MTC Server and optionally to perform action to reduce services provided to the MTC Device.
-
It shall be possible to configure the maximum time between the actual loss of connectivity and its detection in the MTC subscription. The maximum detection time can be in the order of 1 minute to 1 hour.
-  It shall be possible to remotely check the battery life of the MTC device. The allowed minimum power threshold can be configured in HLR/HSS for the MTC device. 
End of the first change

Start of the second change

6.9.2
General

The MTC Monitoring events are configured in the HLR/HSS as part of the MTC subscription. The related criteria (e.g. the mapped IMSI/IMEI, the allowed location area, or the minimum power threshold) for reporting purpose are configured together with the event as well unless the event type is self explanatory, e.g., loss of connectivity. For those configured MTC Monitoring events, default action can be predefined as well, e.g. detaching the MTC Device when the IMEI and IMSI are not mapped.
According to the requirement, the following MTC Monitoring events shall be configured in the HLR/HSS:

· Monitoring the association of the MTC Device and UICC

In this case, the HLR/HSS shall also configure the mapped IMSI and IMEI as the criteria together with this event.

· Monitoring the alignment of the MTC feature

In this case, the activated MTC features for the special MTC Device, which is configured in the HLR/HSS as part of the MTC subscription, apply for this monitoring event.

· Monitoring change in the point of attachment

In this case, the allowed location information may also need to be configured as the criteria in the HLR/HSS (e.g. the Low Mobility feature is also activated for the MTC Device).

· Monitoring loss of connectivity
· Monitoring the battery life of the MTC Device
In this case, the minimum power threshold for the MTC Devices, which is configured in the HLR/HSS as part of the MTC subscription, applies for this monitoring event.
End of the second change

Start of the third change

6.10
Solution – SGSN/MME based detection

6.10.1
Problem Solved / Gains Provided

See clause 5.10 “Key Issue – MTC Monitoring” and 6.9 “Solution – MTC Monitoring – General.”
6.10.2
General

For this solution, the SGSN/MME is responsible for detecting monitoring event, so the configured MTC monitoring events along with the related criteria and default action are downloaded from the HLR/HSS to the SGSN/MME during the Insert Subscription procedure along with the MTC subscription e.g. during Attach procedure.
Basically, the SGSN/MME monitors the MTC Device behavior according to the MTC monitoring event trigger and performs corresponding action. The following table shows the procedures of the SGSN/MME.

Table 6.10.2-1: SGSN/MME based detection
	Monitoring Event
	Procedures

	Monitoring the association of the MTC Device and UICC
	1> The SGSN/MME asks for the MTC Device IMEI (e.g. Identity procedure).

2> The SGSN/MME checks whether the IMEI provided by the device is the same as the configured IMEI.

3> If not, the SGSN/MME shall trigger the reporting.

	Monitoring the alignment of the MTC feature
	1> The SGSN/MME checks whether the MTC Device behavior is aligned with the activated MTC features for the device.

2> If not (e.g. the MTC Device with low mobility feature performs RAU/TAU or handover procedure frequently), the SGSN/MME shall trigger the reporting.

	Monitoring change in the point of attachment
	1> The SGSN/MME checks whether there is change in point of attachment.

2> If yes, the SGSN/MME shall trigger the reporting.

	Monitoring loss of connectivity
	1> The SGSN/MME checks whether the MTC Device is offline.

2> If yes, the SGSN/MME shall trigger the reporting.

	Monitoring the battery life 
	1> The SGSN/MME checks whether the battery life of the MTC Device is below the minimum power threshold.
2> If yes, the SGSN/MME shall trigger the reporting


End of the third change
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