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Abstract of the contribution: Proposes a new key issue for section 5.2 in TR 23.887.
Discussion
In practice, a UE may become temporarily unavailable to receive trigger messages. For example, the UE may be out of coverage, may be busy with other tasks and unable to receive and process MT trigger messages, may lack sufficient storage space, etc. In such situations, the SMS-SC (assuming T4 triggering is used) may need to enqueue several trigger messages for the same UE and re-attempt delivery at a later time (if their validity period is not expired). 

When the UE becomes later available, it will receive all the pending trigger messages. However, in many cases, many of these trigger messages (i) may be identical and/or (ii) may be requiring the UE to perform similar actions and/or (iii) the action of one trigger message may render unnecessary the actions requested by prior messages. In such cases, the network is required to send a lot of trigger messages to the UE while the UE essentially needs only one of them to perform the required action. As results, the triggering system becomes highly inefficient and the signaling load can significantly increase.
To address the above issues, a new parameter is proposed on the trigger requests over Tsp and T4. This parameter is called “collapse_key”. When the SMS-SC receives a new trigger message with “collapse_key=X” it removes all older messages for the same UE that also have “collapse_key=X”. 

Figure 1 illustrates an example signaling flow that uses the “collapse_key” parameter. Note that the “collapse_key” can be set either by the Application Server that originates the trigger message (typical case) or by the SCS or MTC-IWF based on some preconfigured policy. For example, a collapse_key of a message may simply be a hash value of the message. Trigger messages with the same hash value carry the same information so all but the latest can be eliminated from the queue of SMS-SC.
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The use of collapse_key as briefly described above can minimize the transmission of redundant triggering information and thus makes the triggering system more efficient.

It is noted that:

1. The collapse_key is not a paremeter to solely identify identical trigger messages. Two different trigger messages (different in the sense that request the UE to perform different actions) may have the same collapse_key when e.g. the action requested by one message makes unnecessary the action requested by a prior message. In this sense, the collapse_key is used to cancel pending trigger requests when a new trigger request makes them unnecessary, i.e. supersedes the previous ones. 
2. The collapse_key does not mean to substitute the validity period. Actually, the validity period indicates how much delay we can tolerate until the triggering action is executed. It creates a time-based mechanism for deleting pending trigger messages at the SMS-SC. On the other hand, the collapse_key creates a correlation between different pending (and still valid) messages. One trigger message may supersede prior trigger messages which are still valid.
Proposal

Based on the above discussion, the following changes are proposed to TR 23.887.

5.2.x
Key Issue – Efficient Buffering of Device Trigger Messages
5.2.x.1
Description

In practice, a UE may become temporarily unavailable to receive trigger messages. For example, the UE may be out of coverage, may be busy with other tasks and unable to receive and process MT trigger messages, may lack sufficient storage space, etc. In such situations, the SMS-SC (assuming T4 triggering is used) may need to enqueue several trigger messages for the same UE and re-attempt delivery at a later time (if their validity period is not expired). 

When the UE becomes later available, it will receive all the pending trigger messages. However, in many cases, many of these trigger messages (i) may be identical and/or (ii) may be requiring the UE to perform similar actions and/or (iii) the action of one trigger message may render unnecessary the actions requested by prior messages. In such cases, the network is required to send a lot of trigger messages to the UE while the UE essentially needs only one of them to perform the required action. As a result, the triggering system becomes highly inefficient and the signaling load can significantly increase.
5.2.x.2
Solutions

5.2.x.2.1
Solution : Collapse Key

5.2.x.2.1.1
General

To address the above issues, a new parameter is proposed on the trigger requests over Tsp and T4. This parameter is called “collapse_key”. When the SMS-SC receives a new trigger message with “collapse_key=X” it removes all older (and still undelivered) messages for the same UE that also have “collapse_key=X”. 

Figure 1 illustrates an example signaling flow that uses the “collapse_key” parameter. Note that the “collapse_key” can be set either by the Application Server that originates the trigger message (typical case) or by the SCS or MTC-IWF based on some preconfigured policy. For example, a collapse_key of a message may simply be a hash value of the message. Trigger messages with the same hash value carry the same information so all but the lattest can be eliminated from the queue of SMS-SC.
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Figure 5.2.x.2.1-1: The use of “Collapse_key” parameter
The use of collapse_key as briefly described above can minimize the transmission of redundant triggering information and thus makes the triggering system more efficient.

It is noted that:

1. The collapse_key is not a paremeter to solely identify identical trigger messages. Two different trigger messages (different in the sense that request the UE to perform different actions) may have the same collapse_key when e.g. the action requested by one message makes unnecessary the action requested by a prior message if this action is not yet executed. In this sense, the collapse_key is used to cancel pending trigger requests when a new trigger request makes them unnecessary, i.e. supersedes the previous ones. 

2. The collapse_key does not mean to substitute the validity period. Actually, the validity period indicates how much delay we can tolerate until the triggering action is executed. It creates a time-based mechanism for deleting buffered trigger messages at the SMS-SC. On the other hand, the collapse_key creates a correlation between different buffered (and still valid) messages. One trigger message may supersede prior trigger messages which are still valid based on their validity period.
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