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1. Introduction
At SA2 #77, several contributions on the MTC Feature “Time controlled” have been discussed. During the discussion the following questions were raised:

· What happens to the “Time Controlled” MTC Feature when the MTC Device is roaming in a visited PLMN within a different time zone or with another busy period?

· What happens with the connections of the MTC Devices at the end of the access period?

· How can it be prevented that large amounts of MTC Devices become active at the same time during the access period?

Above three questions on the “Time controlled” MTC Feature are addressed with this contribution.

2. Discussion
1. What happens to the “Time Controlled” MTC Feature when the MTC Device is roaming in a visited PLMN within a different time zone or with another busy period?

Communication of MTC Devices for which the “Time controlled” MTC Feature is relevant, is preferably scheduled during the non-busy period of the operator. 
MTC Devices may be roaming in a visited PLMN. The non-busy period of the home operator is not necessarily a non-busy period for the visited operator. This could be because the visited and home operators are in different time zones, or because the visited operator has already scheduled devices for other M2M applications in the time slot assigned by the home operator.

Therefore, it is required that the visited operator has the ability to move the time slot in which access is granted to a time slot that is better suited. However, at the same time, the home operator should be able to define a time slot where access should never be granted e.g. for maintenance purposes.
We propose two time intervals: (1) the access grant time interval and (2) the forbidden time interval. In the home network, the access grant time interval in the subscription is used. In the visited network the access grant time interval may be altered based on local preferences. The forbidden time interval can not be altered by the visited operator. No overlap between (altered) access grant time interval and forbidden time interval is allowed. This concept is illustrated in Figure 1 below.
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Figure 1 Illustration of the usage of the access grant time interval and the forbidden time interval by the home and visited network operator.

Only the (altered) access grant time interval needs to be communicated with the MTC Device. The forbidden time interval is only relevant in the networks where it determines to what extent the access grant time interval can be altered by the visited network.

An operator of a geographically large network may also use this concept within its own network, e.g. when its network spans multiple time zones, or in case there are regional differences for the busy and non-busy periods. 
2. What happens with the connections of the MTC Devices at the end of the access period?

To reduce not only restrict data traffic to within non-busy hours, but also reduce the amount of signalling within the access grant window, an operator may prefer that the MTC Devices disconnect from the network after finalizing their communication.
Typically, an MTC User (e.g. an energy company) with a large amount (e.g. 100,000) of MTC Devices agrees with an operator on an access grant time interval. However, each individual MTC Device does not need the total duration of the access grant time interval to communicate with the MTC User. Typically 5-10 minutes suffices for many applications. Preferably, the duration of the period in which an MTC Device is connected during the access grant time interval can be limited.
We propose the introduction of an access duration period. After this access duration period, the network initiates disconnecting of the MTC Device. Start of the communication can be initiated within the whole access grant time interval. This is illustrated in Figure 2 below.
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3. How can it be prevented that large amounts of MTC Devices become active at the same time during the access period?
Large amounts of MTC Device that become active almost simultaneously, e.g. at the beginning of the access grant time interval must be prevented. Preferably the access duration periods of the MTC Devices are spread over the access grant time interval, e.g. a random offset relative to the start of the access grant time interval is provided to the MTC Device. As the current version of 3GPP TS 22.368 contains a generic requirement on reduction of peaks in the signaling load, in our view a related note to address this suffices in the text specifying the “Time controlled” MTC Feature.

3. Proposal
Below the proposed modifications of 3GPP TS 22.368 are provided.

---------------  1st modification  -----------------

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.

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 shall reject access requests (e.g. attach to the network or set up a data connection) during a defined forbidden time interval.
-
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 configured with the same access grant time interval is distributed across this interval in a manner to reduce peaks in the signalling and data traffic.
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Figure � SEQ Figure \* ARABIC �2� Illustration of the concept of an access duration period in relation with the access grant time interval.
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