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Abstract of the contribution: This contribution proposes an architecture improvement to support the MTC Device assisted monitoring and status reporting requirement derived from the requirements in stage 1 M2M specification.
Discussion

In the TS22.368, it is clearly required that the MTC device should be able to report its state on extra low power management (in subclause 7.1.1):

· It shall be possible for the MTC Device to indicate when the MTC Device enters or exits Extra Low Power Consumption state. 

An example of the use case is as following: In order to extend its battery life, a MTC Device, e.g. a sensor, may enter Extra Low Power Consumption state if no activities are detected for certain time. In this state, those non-crucial data should be buffered, and transmitted when the MTC Device exits the Extra Low Power Consumption state.  Therefore, the MTC Device should indicate to the network when it enters or exits this state.  

Also, in the MTC Monitoring requirements (subclause 7.2.9), it is required that the network can closely monitor MTC device location and status, e.g. point of attachment, capability, etc.  When an event is detected, notification to MTC user should be triggered, and some limit should be applied to the access in case of theft or vandalism. Of the events, for example point of attachment change (within a TA) in idle state or locally detected vandalism cannot be solely detected by the network, and therefore requires MTC Device’s assistance. 
Based on the above, a potential improvement to the network architecture is to allow the MTC device to signal to the network upon certain events, e.g. the transits between special states, certain predefined events, etc. There were two possible approaches to support this type of new event indication, i.e. via core network through NAS, or via RAN. Details about the issue and potential solutions are explained in proposed changes. 
Proposal
It is proposed to insert the following text to the clause 5 of the TR23.888:
Start of Change

5.x Key Issue – MTC Device assisted monitoring and status reporting

5.x.1
Use case description 
In the TS22.368 [x], it is clearly required that the MTC device should be able to report its state on Extra Low Power Consumption (in subclause 7.1.1). 

NOTE: 
An example of the use case is as following: In order to extend its battery life, a MTC Device, e.g. a sensor, may enter Extra Low Power Consumption state if no activities are detected for certain time. In this state, those non-crucial data should be buffered, and transmitted when the MTC Device exits the Extra Low Power Consumption state.  Therefore, the MTC Device should indicate to the network when it enters or exits this state. And, this shall be possible with minimal signalling overhead. 

Also, in the MTC Monitoring requirements (subclause 7.2.9), it is required that the network can closely monitor MTC device location and status, e.g. point of attachment, capability, etc.  When an event is detected, notification to MTC user should be triggered, and some limit should be applied to the access in case of theft or vandalism. 

5.x.2
Required Functionality 
The following architectural requirements are derived based on requirements in TS22.368 [x]:

· It shall be possible for the MTC Device to report its change of Extra Low Power Consumption state to the network.

· It shall be possible for the MTC Device to report certain pre-defined events to the network.

· It shall be possible for the network to configure the MTC Device of the events to monitor.

5.x.3
Solution Description 

5.x.3.1
Solution 1 for MTC Device assisted monitoring and status reporting

5.x.3.1.1 Solution 1 general principles
The MTC Device can make use of existing TAU mechanism to report the state change and MTC monitoring events to the network. 

The configuration of the events to monitor can be in the form of a bit map, with each bit mapping to a pre-defined event.

The configured Event Map can be transferred to the MTC Device by the MME via NAS messages. Candidate messages are: ATTACH ACCEPT, TAU ACCEPT, Modify EPS Bearer Context Request. The Event Map is included in the messages as a new information element.

Upon receipt of the Event Map, the MTC Device will start the monitoring of corresponding events. When a configured event occurs, the MTC Device triggers a TAU Request, and includes the Event Map that indicates the event that triggers the TAU. 

The MME will send a notification to the MTC Server or MTC User. 

NOTE:
The interface between MME and the MTC Server or MTC User can reuse that for the general network based MTC monitoring, e.g. a direct interface or via P-GW.
5.x.3.1.2
Impacts on Existing Nodes for Solution 1

MTC Device needs to provide the event monitoring capability, and should trigger a TAU request when a configured event occurs. 

5.x.3.2 Solution 2 for MTC Device assisted monitoring and status reporting

5.x.3.2.1 Solution 2 general principles

The MTC Device can make use of existing RAN specific mechanism to configure and report the MTC events to the network. 

The RAN entity, e.g. eNodeB, uses the existing Measurement Configuration to configure the MTC monitoring events for the MTC Device to monitor and reporting. This configuration could be in the form of an Event Map.

When a configured event occurs, the MTC Device triggers a Measurement Report to indicate the event to the eNodeB. 

RAN will report this events via the S1AP to the MME, and MME in turn triggers a notification to the MTC Server/User. 

NOTE:
The interface between MME and the MTC Server or MTC User can reuse that for the general network based MTC monitoring, e.g. a direct interface or via P-GW.
5.x.3.2.2
Impacts on Existing Nodes for Solution 2
New events need to be supported by the RAN at RRC layer.

The S1AP needs to be enhanced to carry the notification from RAN to MME, and the event configuration from MME to RAN.
5.x.4
Evaluation




Solution 1 makes use of existing mechanisms over NAS to support the MTC monitoring and status reporting function. It can support both the idle state and connected state operation. No new procedure is needed. The changes are the additional information elements in the existing messages. 

Solution 2 requires RAN modifications. It may only work for the connected state. RRC signalling messages and S1AP interface needs modification.
End of Change
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