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Abstract of the contribution: This contribution proposes to add a key issue for system improvement for MTC Extra Low Power Consumption Feature derived from the requirements in stage 1.
Discussion

SA1 has addressed the following requirements on Extra Low Power Consumption in TS 22.368:
-
It shall be possible for the network operator to configure MTC devices into Extra Low Power Consumption mode. 

The above requirement is to minimize signalling from the MTC devices running on battery. For minimizing the number of signals from MTC devices, we can categorize the MTC devices into the following two sets.

1) MTC devices to receive mobile terminating call only in the predefined period

  The MTC devices access the network only in the predefined period to send/receive the data. Out of the predefined period, the MTC devices do not need communication. These devices do not need to be attached all the time and may be detached to save the power consumption out of the predefined period. Because the mobile terminating call is not always available, the MTC server may need to know when the MTC devices are attached and communication is possible. Hence, online indication for the MTC device should be provided to the MTC server. For online indication delivery, the solutions for the monitoring feature described in S2-101136 can be used. 
2) MTC devices to receive mobile terminating call at any time

The MTC devices may access the network only in the predefined period to send the data, but the MTC devices should receive the data at any time. Receiving data may be infrequent, but for receiving data the MTC devices should be always reachable. Hence they cannot be detached. Instead, they can decrease the power consumption with long period for MM signalling and checking the paging channel. Due to the long period, the delay for the MTC device to receive the data may be longer than the delay for the normal UE.  
Proposal
It is proposed to insert the following text to the clause 5 of the TR23.888.
Start of Change

5.x. Key Issue – Extra Low Power Consumption

5.x.1 Use case description 

The MTC feature Extra Low Power Consumption is for MTC devices running on battery. The example is the metering device with a couple of years with no recharge or replacement or animal tracking in natural parks, for which it is almost impossible to replace or recharge the batteries.
The above requirement is to minimize signalling from the MTC devices running on battery. For minimizing the number of signals from MTC devices, we can categorize the MTC devices into the following two sets.

1) MTC devices to receive mobile terminating call only in the predefined period

The MTC devices access the network only in the predefined period to send/receive the data. Out of the predefined period, the MTC devices do not need communication. These devices do not need to be attached all the time and may be detached to save the power consumption out of the predefined period. 

2) MTC devices to receive mobile terminating call at any time

The MTC devices may access the network only in the predefined period to send the data, but the MTC devices should receive the data at any time. Receiving data may be infrequent, but for receiving data the MTC devices should be always reachable. Hence they cannot be detached. 
5.x.2 Required Functionality 

- 
It shall be possible for the network operator to send online indication of MTC devices into MTC server/MTC user. 
- 
It shall be possible for the network operator to configure the long period for MM signalling and the paging cycle. 
5.x.3 Solutions  

5.x.3.1 MTC devices to receive mobile terminating call only in the predefined period

For the solution, the MTC device is configured for the controlled time to access the network. Out of the configured time, the MTC device is detached to save the power consumption. When the MTC devices is attached and the communication is available, online indication for the MTC device should be provided to the MTC server. 
Note : the predefined time is configured by the solutions for Time Controlled Feature
Note : the online indication is delivered by the solutions for MTC Monitoring feature 
5.x.3.2 MTC devices to receive mobile terminating call at any time

For the solution, the mobile terminating call should be possible at any time. For the MT call, the MTC devices should not be detached and stay in an idle state. For saving the power consumption of the idle MTC devices, the operator configures the long period for Tracking area update and a long paging cycle in the MTC device and the MTC subscription. When the MTC device with the subscription performs Attach/TAU request, the MTC device sets the long paging cycle in the request message. Then, the MME checks the MTC Extra Low Power Consumption is activated for the MTC device. If it is not activated, the MME rejects the Attach/TAU accept message. If it is activated, the MME stores the long paging cycle and sets the long TAU period in the Attach/TAU accept message. The long TAU period the MME sent may be specific to the MTC subscription and obtained from HSS, or it is common to all MTC devices and statically configured in MME.
Note : how to update the long paging cycle configured in the MTC device is FFS.
Note : How the RAN to implement the long paging cycle is FFS. 
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