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Abstract of the contribution: To reveal reachable status of the triggering target, this paper proposes to indicate the back-off status of the target MTC device to the MTC server. 
Discussion: 

This paper is proposed to fulfill the following SA1 requirement for MTC device trigger:

-
Upon receiving a trigger indication, if the network is not able to trigger the MTC Device, the 3GPP system may send an indication to the MTC Server that triggering the MTC Device has been suppressed.
NOTE:
suppression of triggering could be due to system conditions such as network congestion.  

From the SA2#83 meeting, it is agreed to include the required functionalities, in TR 23.888 clause 5.8.2, of the interface MTCsp between HSS/HLR and MTC server such that the MTC server may interrogate/monitor the network for the current reachability state of a MTC device. 

In Rel-10, to avoid NAS signaling overload from massive UEs accessing the network, the NAS level congestion control is applied. For the NAS level congestion control, the MME/SGSN provides a back-off timer to the requesting UE. During this back-off period, the UE is restricted to request subsequent EMM/ESM NAS signaling messages before the expiry of the back-off timer. However the back-off status is not considered in UE Reachability procedures as indicated in clause 5.3.1.1 of TS 23.401. 
If the MTC server is not aware of the back-off status for the target MTC device, the MTC server may send trigger request for the back-off UE or queue the trigger requests during back-off period, which would waste network resources and and delay the trigger request for non-back-off MTC device.
Proposal: 

It is proposed to include the back-off status of the MTC device in the reachability state and agree to add the text changes below for inclusion into TR 23.888.
* * * First Change * * * *

6.x
Solution – MTC device Triggering with information of reachable status
6.x.1
Problem Solved / Gains Provided

See clause 5.8, "Key Issue – MTC Device Trigger" and clause 5.1x "Key issue – Signaling and overload control".

6.x.2
General approach

The MTC server may interrogate/monitor the network for the current reachability state of a MTC device. To avoid NAS signaling overload from massive UEs accessing the network, the NAS level congestion control is applied. However if the MTC server sends the trigger request for the back-off UE, due to lacking of the information for back-off status of the UE on the network, the network may send trigger request for the back-off UE or queue the trigger requests during back-off period, which may waste network resourece and delay the trigger request for non-back-off MTC device.
To tackle this issue, the MTC device rechability procedure is as follows:
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Figure x: MTC Device Reachability Notification Request procedure
Step1: If the MTC server interrogates reachability of a target MTC device, the HSS/HLR checks back-off indicator before setting URRP-MME. Then HSS/HLR sends UE-Reachability-Notification-Request (IMSI, URRP-MME) message to the MME which has MM context stored. The MME/SGSN stores the URRP-MME and set as active.
Step2: If the MME/SGSN rejects the NAS requests from the target MTC device with MM back-off timer, the MME/SGSN sends UE-activity-Notification message (IMSI, URRP-MME, back-off indicator) to the HSS/HLR. The MME/SGSN keeps URRP-MME parameter as active if it sends UE-activity-Notification message with UE’s back-off indicator to HSS/HLR.
Step3: if the HSS/HLR receives the UE-activity-Notification message with back-off indicator, it stores the back-off indicator and sets it as active. If MME/SGSN sends notification message without back-off timer indicator, the HSS/HLR sets the back-off timer indicator as inactive.
Step4: If back-off indicator is active, the HSS/HLR replies UE inactivity by UE-Reachability-Notification message to MTC server.
Editor's Note: it is out-of-scope how the MTC server works based on rechability results in device trigger procedure.
6.x.3
Impacts on existing nodes or functionality
HSS/HLR:

- store back-off indication 
- maintain URRP-MME corresponding to back-off status

MME/SGSN:

- keeps URRP-MME parameter as active if it sends UE-activity-Notification message with UE’s back-off indicator to HSS/HLR
6.x.4
Evaluation
* * * End of Changes * * * *
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