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Introduction

When an MTC session is complete, the MTC User or Device may request to be detached from the network prior to the end of a grant time interval.  Additionally, the MTC User may include an order to the MTC Device to power down at the end of the session to conserve power.  Or, the MTC Device may inform the MTC User that it is going to power down when it detaches.  With the detach request, the MTC User, network, or Device may include the next access grant time interval.
It is proposed to update the Time Control sections in TR 23.888 v0.3.2 to include this.
1st Change

5.9
Key Issue –Time Controlled
5.9.1
Use case description

MTC Devices with Time Controlled MTC Feature send / receive data only at certain pre-defined time periods. Network operators can pre-define / alter the time period based on criteria (e.g. daily traffic load) and only allow MTC Devices to access the network (attach to the network or send / receive data) during the pre-defined time period. The key issue aims at describing how to restrict MTC Device’s access to the network and avoid unnecessary network load outside these pre-defined time periods. The home network operator may want to restrict altering the time period by the visited network operator e.g. to avoid traffic when the MTC server is in maintenance.

Typically, an MTC User agrees with an operator on a predefined time period for a group of MTC Devices. For many applications, individual MTC Devices do not need the total duration of this predefined time period to communicate with the MTC Server. Typically a 5-10 minutes communication window is sufficient for an individual MTC Device. To avoid network overload, signalling and data traffic the communication windows of the devices shall be distributed over the pre-defined time period e.g. through randomization of the start time of the individual communication windows. For a network operator, it can be beneficial that the MTC Devices are not attached outside their communication window. Therefore, the network operator should be able to enforce detach of an MTC Device from the network at the end of the communication window of a device.
5.9.2 
Required Functionality

The following requirements can be derived from the Time Controlled MTC feature requirements specified in 3GPP TS 22.368 [2]:

-
the network operator shall be able to allocate for an MTC device time periods during which signalling or user plane traffic to/from the network are allowed;
-
the network shall be able to inform the MTC Device of time period(s) during which signalling or user plane traffic to/from the network are allowed;
-
if the MTC Device or MTC User determine communication is complete prior to the end of an allowed time period, the MTC Device or MTC User may initiate transition to offline status.  

-
offline status may be one of the following: release of S1 resources and remain attached, detach from network but remain powered up (e.g., to read broadcast messages), detach from network and power down.
-
enforcement of a detach of an MTC Device from the network at the end of the of the Device’s communication window, additionally, the detach may include a power down request (e.g., for low power MTC Devices) and/or the next allowed access time; 
-
if the MTC User has completed communication with the MTC Device prior to the end of the Device’s allowed access time interval, the MTC User may request the network to order the MTC Device to detach from the network, additionally, the order may include a power down command (e.g., for low power MTC Devices) and/or the (altered) allowed access time interval;
-
if the MTC Device has completed communication with the MTC User prior to the end of the Device’s allowed access time interval, the MTC Device may request the network to detach the MTC Device from the network; the detach response may include an (altered) allowed access time interval;
-
roaming shall be supported for MTC devices with Time Controlled Feature.
-
the network shall be able to dynamically change the time periods.
-
the home network operator or MTC User shall be able to restrict the extent to which change of the time periods is allowed by the visited network operator (e.g. to avoid traffic when the MTC server is in maintenance);

-
peaks in traffic (including signalling traffic) should be avoided (e.g. by randomization of the time during which the MTC Devices communicate.)

NOTE: It shall be possible for the network operator to allow or reject the MTC device’s access to the network according to the operator policy, when it is out of time period.
5.9.3
Evaluation

2nd Change

6.x
Solution – MTC Request to Release Resources

6.x.1
Problem Solved / Gains Provided

See clause 5.9 “Key Issue –Time Controlled” and clause [TBD] “Key Issue – Extra Low Power.”
6.x.2
General

The solution specified in this section can be used with Time-controlled MTC communications and/or Extra-low power consumption, possibly together. 

This solution allows an MTC User or MTC Device to request an MTC Device to go offline when it is determined that communication is complete. Offline may be one of the following: S1 release (but remain attached) or Detach. Along with Detach, an indication of the MTC Device to power down and/or a next time to access the network may be included.  Requests to go offline, allows the network to free resources and the MTC Device to conserve power (e.g., for Time Controlled or Extra-Low Power),.

When a MTC User has completed communication with an MTC Device, the MTC User may request to have the MTC Device detach from the network and may include a power down indication and/or a requested next time to access the network. 

When the network (MME/SGSN) receives a Detach request from an MTC User that includes a requested next time to access the network, the network may accept that time or provide another time.  The network then stores the time and forwards the detach notification to the MTC Device, including the power down indication and time if applicable.  The network also responds to the MTC User with a Detach acknowledgement and provides the final next time to access the network if applicable.

When a MTC Device has completed communication with an MTC User, the MTC Device may request to detach from the network and may include a power down indication and/or a requested next time to access the network.  

When the network (MME/SGSN) receives a Detach request from an MTC Device that includes a requested next time to access the network, the network may accept that time or provide another time.  The network then stores the time and forwards the detach notification to the MTC User, including the power down indication and time if applicable.  The network also responds to the MTC Device with a Detach acknowledgement and provides the final next time to access the network if applicable.

6.x.3
Impacts on existing nodes or functionality

6.x.4
Evaluation
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