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Abstract of the contribution: This document introduces the key issue for extra low power consumption and a solution for this key issue.
5.x
Key Issue - Extra Low Power Consumption
5.x.1
Use case description 

For some types of MTC Devices, it is desired to enable them operate with very low power consumption. This creates the need for system enhancements that would minimize the power consumption of MTC Devices due to mobility signalling and data communication. An example of such devices is gas meters, which they have to run on batteries for a couple of years with no recharge or replacement, or MTC devices used for animal tracking in natural parks, for which it is almost impossible to replace or recharge the batteries. 
5.x.2 Required Functionality

It shall be possible for the network operator to configure MTC devices into Extra Low Power Consumption mode.
It shall be possible for the MTC Device to indicate when the MTC Device enters or exits Extra Low Power Consumption mode.
For an MTC Device that operates in Extra Low Power Consumption state mode, it shall be possible to use a large periodic TAU/RAU timer. Standard procedures for negotiating this timer value (as per TS 23.401 and TS 23.060) shall be used.
6.x
Solution x: Paging Window after TAU
6.x.1
General Description
The solution specified in this section can meet the requirements for the following key issues:

-
Extra low power consumption (main focus)
-
Time controlled
When an MTC Device is configured to operate in extra low power consumption mode, the EPS network can initiate terminating signalling or data transactions with the MTC Device only during a configurable time window after the MTC Device performs a TAU or RAU procedure. This way, the MTC Device is not required to monitor the paging channel most of the time and can completely shut down its receiver, thus achieving considerable power saving. The MTC Device monitors the paging channel only during a time window after the device performs a TAU or RAU procedure. This time window is referred to as the “paging window” and can be negotiated between the device and the network, e.g. with the periodic TAU/RAU procedures. The EPS network is not allowed to initiate any terminating signalling or data traffic with the MTC Device outside the paging window. This enables “time controlled” MTC communications. The EPS network buffers or rejects terminating traffic for the MTC Device that arrives outside a paging window and traffic delivery is attempted at the next paging window occurrence. The MTC Device performs transmission of uplink traffic inside or outside a paging window, i.e. MO transactions are allowed at any time. 
NOTE: 
If MO and MT transactions are only allowed inside the paging window then it possible for the MTC Device to remain de-attached outside the paging window.
Options for downing traffic buffering:
· Traffic buffering can be easily implemented when SMS is used for data transport, e.g. when the MTC Device is a low-data-usage device. This is because SMS is inherently a store-and-forward transport service.
· In other transport scenarios (not based on SMS), buffering can be performed at the traffic source (e.g. at an MTC Server) or at a transport entity inside the EPS network.
The EPS network shall alert the entity that buffers downlink MTC traffic (e.g. an SMSC or MTC Server) whenever a paging window occurs, so that downlink traffic can be initiated.
NOTE 1: 
Since this solution requires downlink traffic buffering, it is appropriate for time-tolerant MTC applications.
NOTE 2: 
This solution can also be used as a way to enable time-controlled access to MTC Devices (see the Time Controlled MTC feature in TS 22.368). However, the Time Controlled solution is envisioned to be more general in the sense that it should also be able to restrict uplink traffic in certain time periods.
Figure 6.x.1-1 depicts solution 1 schematically for an MTC Device that is configured to operate in Extra Low Power Consumption mode and for a transport scenario when SMS is not used. In this figure it is assumed that the MTC Server is informed that the subject device operates in Extra Low Power Consumption mode and buffers downlink traffic for this device itself.

Whenever the MTC Device performs a TAU/RAU (or when the MTC Device starts a MO transactions, e.g. by sending a Service Request) procedure a new paging window is initiated and the EPS Network alerts the buffering entity (see option 1) that downlink traffic is now allowed. The address of buffering entity is either part of the MTC subscription of the subject device or can be discovered by other signalling means. An alternative option (see option 2) is to assume that the MTC Device alerts itself the MTC Server when downlink traffic can be accepted. This way, the additional functionality required in the EPS network is minimized and the EPS signalling load is also reduced. However, the application protocol running between the MTC Device and the MTC Server (which is not in the scope of this TR) needs to support this alerting mechanism (i.e. option 2).
Editor’s note: Whether option 1 or option 2 is used needs further study. Also, for option 1, whether the EPS network needs to alert the buffering entity at every paging window occurrence is FFS.
The EPS network rejects downlink traffic for the MTC Device that occurs outside the paging window (i.e. the EPS network does not page the MTC Device outside the paging window). During the paging window, the MTC Device can also transmit uplink traffic (the MTC Device can initiate data transactions at any time, not only inside the paging window).
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Figure 6.x.1-1: Solution with Paging Window after TAU
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