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Abstract of the contribution:

At SA2 #94 we introduced a solution for Device Trigger Recall/Replace into TR 23.887 with an editor's note stating "It is FFS how MTC-IWF handles a "Device Trigger Report" for previously submitted trigger message". 
This contribution proposes handling Device Trigger Reports in case of Recall or Replace of submitted triggers. 

1. Discussion
A Device Trigger Request  with subsequent Device Trigger Report, without a Recall or Replace has the message flow pattern shown in Figure 1:
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 Figure 1: Trigger Request and Trigger Response without Recall/Replace
As discussed with the introduction of Recall and Replace messages and shown in Figure 2 below, these Recall / Replace message can arrive at any time at the MTC IWF with respect to delivery / retry of the original message (step2) and with respect to a Device Trigger Report (Step 3a)  - this report may already have been generated by a T4 SMSC or the MTC IWF. 
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 Figure 2: Trigger Request and Trigger Response with Recall/Replace
For the discussion of Device Trigger Report handling it is important to realize that by the time a Recall or Replace arrives at the MTC IWF a Device Trigger Report may or may not have already been sent. 

For consistency it is therefore proposed to send a Device Trigger Report in all scenarios. This will also simplify MTC-IWF processing when interacting with a T4: the MTC-IWF simply has to propagate the T4 trigger report. Same applies to the SCS which, with this proposal, can consistently act on a Device Trigger Report.
To cover successful Recall or Replace of messages, new Delivery Outcome values "Recalled" and "Replaced" have to be introduced.

2 Proposal

It is proposed to add the following changes to TR 23.887.

* * * 1st Change * * * 
5.2.3.3.1.1.1
Device trigger recall/replace procedure over Tsp
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Figure 5.2.3.3.1.1.1-1: Device Trigger Recall/Replace procedure over Tsp
1.
The SCS determines it needs to recall/replace the previously submitted trigger message. The SCS sends Device Action Request (External Identifier or MSISDN, SCS Identifier, old trigger reference number, new trigger reference number, validity period, priority and trigger payload) message with action type set to “Trigger Recall Request” or “Trigger Replace Request”. The SCS shall include new trigger reference number, validity period, priority and trigger payload for trigger replace request only. The old trigger reference number indicates the trigger reference number which was assigned to the previously submitted trigger message that the SCS wants to cancel. The new trigger reference number is assigned by the SCS to the newly submitted trigger message.
The MTC-IWF rejects the Device Action Request message with action type set to “Trigger Recall Request” or “Trigger Replace Request” sent by the SCS if the SCS has exceeded its quota or rate of trigger submission over Tsp by sending a Device Trigger Confirm message with a cause value indicating the reason for the failure condition, and the flow stops at this step.
2a.
If trigger message which should be recalled or replaced is stored in SMS-SC as defined in clause 5.2.2 of TS 23.682 [3], T4 Device Trigger Recall/Replace procedure according to clause 5.2.3.3.1.1.2 is performed.
2b.
If trigger message which should be recalled or replaced is stored in MTC-IWF as defined in clause 5.2.2.3.1 of this TR, T5 Device Trigger Recall/Replace procedure according to clause 5.2.3.3.1.1.3 is performed.
Editor's Note: This step is valid if it is concluded that MTC-IWF has store and forward functionality. If conclusion is made that only SMS-SC has store and forward functionality, this step will not be necessary.
3.
The MTC-IWF indicates trigger recall/replace success or failure in Device Action Answer message to the SCS.

If recall/replace of a trigger is successful, this is reflected in the "Device Trigger Report" of the original trigger message (per step 7 in clause 5.2.1 of TS 23.682 [3]) with delivery outcome "Recalled"/"Replaced".


NOTE:
If recall/replace of a trigger failed because the trigger was already delivered or expired, a "Device Trigger Report" of the original trigger will already have been created with the appropriate delivery outcome.

* * * 2nd Change * * *
5.2.3.3.1.1.2
Recall/Replace for T4 device triggering

Device Trigger Replace procedure
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Figure 5.2.3.3.1.1.2-1: T4 Device Trigger Replace procedure
1.
Based on the Action type in Device Action Request message, the MTC-IWF sends a Submit Trigger Replace (External Identifier or MSISDN, IMSI, SCS Identifier, old trigger reference number, new trigger reference number, validity period, priority, trigger payload) message to the SMS-SC.

2.
Based on the External Identifier or MSISDN, SCS Identifier, and old trigger reference number in the received Submit Trigger Replace message, the SMS-SC identifies which trigger message should be replaced. The SMS-SC checks if the identified trigger message has been sent to the UE or is pending at SMS-SC. 

A)
If the trigger message is pending at SMS-SC or if the trigger message has been sent to the UE but this message delivery fails, steps 3a – 6a are performed.

3a.
The SMS-SC deletes the stored trigger message and stores the new trigger message to deliver it when the UE is available.

4a.
The SMS-SC sends a Submit Trigger Replace Response message to the MTC-IWF to inform that the previously submitted trigger message has been successfully replaced by the new one in the SMS-SC.
5a.
The SMS-SC sends a Trigger Delivery Report for the original trigger message indicating that this message has been replaced.
6a.
The new trigger message will be delivered to the UE when the UE is available.
B)
If the trigger message has been sent to the UE and this message delivery succeeds or if the original trigger message has already expired, steps 3b – 4b are performed. In this case, the SMS-SC treats the new trigger message as a trigger message that it has to deliver to the UE.
3b. The SMS-SC sends a Submit Trigger Replace Response message to the MTC-IWF with a cause value indicating that the replace request failed, i.e. due to the successful delivery of the previously submitted trigger message or it's expiration and the SMS-SC shall deliver the new trigger message.
4b.
Steps 4 – 9 as defined in clause 5.2.2 of TS 23.682 [3] are performed in order to deliver the new trigger message to the UE.

Device Trigger Recall procedure
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Figure 5.2.3.3.1.1.2-2: T4 Device Trigger Recall procedure
1.
Based on the Action type in Device Action Request message, the MTC-IWF sends a Submit Trigger Recall (External Identifier or MSISDN, IMSI, SCS Identifier, old trigger reference number) message to the SMS-SC.

2.
Based on the External Identifier or MSISDN, SCS Identifier, and old trigger reference number in the received Submit Trigger Recall message, the SMS-SC identifies which trigger message should be recalled. The SMS-SC checks if the identified trigger message has been sent to the UE or is pending at SMS-SC.

A) If the trigger message is pending at SMS-SC or if the trigger message has been sent to the UE but this message delivery fails, steps 3a – 5a are performed. 

3a.
The SMS-SC deletes the stored trigger message and requests the HSS to remove the SMS-SC address from the Message Waiting List.
4a.
The SMS-SC sends a Submit Trigger Recall Response message to the MTC-IWF to inform that the previously submitted trigger message has been successfully deleted in the SMS-SC.
5a. The SMS-SC sends a Trigger Delivery Report for the original trigger message indicating that this message has been recalled.
B)
If the trigger message has been sent to the UE and this message delivery succeeds or if the original trigger message has already expired, step 3b is performed.

3b.
The SMS-SC sends a Submit Trigger Recall Response message to the MTC-IWF with a cause value indicating that the recall request failed, i,e, due to the successful delivery of the previously submitted trigger message or it's expiration.

* * * End of Changes * * *
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