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Abstract of the contribution: Proposes an “over-the-top” solution for the time-controlled feature. 

Discussion

The key-issue statement for Time-controlled (TR 23.888) states the following:

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.

The solution proposed for this key item in Section 6.7 “Network access control by the PLMN” has a large list of impacts to both EPC Network Elements and NAS signalling. 

NOTE:
We are not discussion the solution in Section 6.17 “Network access control by the PLMN”, her since that solution has not impact on EPC. That solution can be implemented along with the solution proposed in this contribution.

We propose a solution that does not impact EPC entities while meeting all the key goals of this feature. This feature can be easily implemented via operator and MTC user business agreements. The MTC user then informs the MTC device of the appropriate time-window for communication using application layer. Also, since the load on the operator’s network may change with season and time-zone where the MTC device is located, the use of off-path business agreements is easier to communicate with the MTC user. 

The proposed solution also meets all the functional requirements of time controlled feature as stated in TR 23.888:

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;

Done by operator based on traffic patterns in the network.
-
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;


Provided as preferred time window of communication by operator to MTC user via business agreement. MTC User provides this to the MTC device via application layer.
-
enforcement of a detach of an MTC Device from the network at the end of the of the Device’s communication window;


While this is one possible implementation option, there are several reasons why this cannot be strictly enforced. For example, if the device needs to report an alarm to the network, the UE MUST be allowed to attach outside its time window. This is discussed in a separate contribution.
-
roaming shall be supported for MTC devices with Time Controlled Feature.

Supported
-
the network shall be able to dynamically change the time periods.

Supported. Communicated to the MTC User via business agreement.

-
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);

As part of the business agreement, it may be preferred time window in different PLMNs may be provided to the MTC User. The MTC User via the MTC server, based on the location provided by the MTC device, can download the appropriate preferred communication window.

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

Based on software in MTC device/MTC Server to randomize origination of message over the allocated time window. 

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.
===
The corresponding Stage-1 requirement for MTC Time Controlled are listed below (TS 22.368)

7.2.2
Time controlled

The MTC Feature Time Controlled is intended for use with MTC Applications that can tolerate to send or receive data only during defined time intervals and avoid unnecessary signalling outside these defined time intervals. The network operator may allow such MTC Applications to send/receive data and signalling outside of these defined time intervals but charge differently for such traffic.

For the Time Controlled MTC Feature:

-
The network shall allow access requests (e.g. attach to the network or set up a data connection) during a defined access grant time interval.

-
The network may reject access requests (e.g. attach to the network or set up a data connection) during a defined forbidden time interval or may charge differently.

-
The local network may alter the access grant time interval based on local criteria (e.g. daily traffic load, time zones). The forbidden time interval shall not be altered.

NOTE:
An altered access grant time interval should not overlap a forbidden time interval.

-
The network shall restrict the duration of access by terminating access (e.g. detach or disconnect a data connection) after a defined access duration.

-
The network shall communicate the (altered) access grant time interval and the access duration to the MTC Device.

-
The network may communicate the (altered) access grant time interval and the access duration to the MTC Server/MTC User.

NOTE:
It is desirable that access of MTC Devices with the same access grant time interval is distributed across this interval in a manner to reduce peaks in the signalling and data traffic.

===
Proposed changes

************************* Next Change *********************************************************

6.x 
Time controlled feature via Operator and MTC User Business Agreements

6.x.1
Problem Solved / Gains Provided

See clause 5.9 “Key Issue – Time Controlled.”

6.x.2
General

The outline of the solution is as follows:

-
The operator informs the MTC user about preferred time-window for MTC devices to communicate with the network. This is performed as part of business agreement between the operator and the MTC User. 

-
The MTC device informs the MTC Server about its current  location and PLMN via application layer.
NOTE: Finer granularity than PLMN may be needed if the time-window is based on geographical location within the PLMN, e.g. for a PLMN covering a large geographical area
-
The MTC user via the MTC Server informs the MTC device about the appropriate time window to communicate with the network via application layer.

-
The charging for MTC communication may be set such that the communication has higher charges if these occur outside of the preferred time-window. 

-
The Operator keeps track, via regular OAM, about the time when the communication with MTC device occurs. The operator provides this information, e.g. as part of bill, to the MTC User. The MTC user takes appropriate action if certain MTC devices are communicating outside of the desired time-window. The operator may also take appropriate action, based on analyzing the call-records, e.g. cancel MTC devices subscription.

-
Based on traffic pattern, the operator may modify the preferred time-window for MTC device communication and provide this information to the MTC User. The MTC user updates the new time-window of communication to MTC device via application layer.

6.x.3
Impacts on existing nodes or functionality

None

6.x.4
Evaluation
The over-the-top solution exists independent to 3GPP standardization.
This solution cannot enforce time control policy as defined by 22.368 [2], clause 7.2.2. It would be possible to configure a surcharging policy using PCC. 

Dynamic local criteria, e.g. current load on network beyond perhaps 'time zone information', especially from the VPLMN, cannot be taken into account by in a real-time manner,  as it is based upon subscription and roaming agreements.

This solution is based on application control. If the same MTC Device uses more than one application, all applications will need to be controlled in a coordinated manner.
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