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Abstract of the contribution: This contribution analyses the applicability of overload control mechanisms for Tsp and T5 interfaces versus the handling of the trigger request message separately in the CN serving node.
Discussion

In TR 23.888, section 6.59 describes a framework to control the trigger request messages sent from the MTC server over the Tsp interface to the MTC-IWF. The solution is twofold and describes: 1) MTC-IWF initiated load control to the MTC server and 2) MME/SGSN initiated overload control to the MTC-IWF. These mechanisms can be correspondingly described as overload control over Tsp and overload control over T5 interfaces. 
The overload control mechanism over the Tsp interface can be applied to prevent the congestion caused by the high sending rate of DT requests from the MTC server over Tsp interface.  The sending rate of DT request messages can be limited either 1) per subscription or 2) by MTC-IWF internal handling when processing resources are limited, or 3) by overload control that has been activated over the T5 interface.
The overload control mechanism over the T5 interface can be applied to prevent partially a general congestion caused by shortage of network resources (including both radio access network and resources in the core network). 

There were proposals to apply the overload control mechanism over the T5 interface in case of NAS level congestion control (MM and SM) as defined in NIMTC Rel-10.  It should be noted that the NAS level congestion control is specified with respect to limit the UE’s signalling to the serving CN node in case of overload in the serving CN node itself or in the SGW/PGW/GGSN.  The applicability of NAS MM and SM congestion control to the UEs is based on the MME/SGSN implementation and operator policy. For example the MME/SGSN may allow a limited MM signalling rate from low priority UEs (which does not mean that signalling from all low priority UEs is rejected).  It should be considered that the Device Trigger Message Priority (set by the MTC server) and the device low-priority configuration used for e.g. general MM congestion control are different parameters. UEs which are not configured with low-priority may receive DT request with low priority.
Considering the above, unless the SGSN/MME is not able to process additional DT request messages, it is beneficial to not apply overload control over the T5 interface in case of NAS level congestion control (towards the UEs) because the MTC-IWF (possibly also MTC server) would suppress DT requests to UEs that may not be under NAS level congestion control.  This is even more valid in case of APN-based congestion control where the MTC-IWF and MTC server may not be aware of the APN or Application ID as it is assumed that the trigger information within the DT request message is transparent to the 3GPP network. The serving CN node has more accurate information about 1) the subscribed APNs for each target UE, 2) the established PDN/PDP connections for target UE and 3) the APNs to which the MM/SM congestion control is activated.

In summary, when NAS level CC is activated, then in some cases the serving CN node may decide whether to reject or transmit the DT request messages instead of activating T5 overload control. The “failure cause” in the DT delivery report may be different for the various failure cases (e.g. failure due to unreachable UE or failure due to network congestion).
NOTE 1: 
The APN-based MM congestion control is applicable to the Attach procedure. With other words if UEs are attached/registered to the network, the APN-based congestion control can be only for the SM signalling. The MM APN-based congestion control would be applicable to Offline Device Triggering.

All mechanisms above are related to the device triggering over Tsp interface. Considering the device triggering over Tsms interface, the reception rate of MT-SMSs in the 3GPP can be controlled by the SM-SC entity.  Once the SM-SC accepts and forwards the MT-SMS messages, the serving CN node can apply per DT request message control depending of the congestion state in the serving CN node.

NOTE 2:
In case of NAS MM congestion control to particular UEs, if the serving CN node decides to transmit the MT-SMS, the UE would delete the MM back-off timer. Therefore, the serving CN node may decide to reject the MT-SMS with a special failure cause indicating to the SM-SC that the SMS delivery failure is not due to unreachable UE. Additionally the SGSN/MME may inform the SM-SC about a timer for suppressing the SMS transmission (similar value as MM back-off timer).
Please note that usually the SGSN/MME would set the “message waiting flag” and indicating to the SM-SC to wait for a trigger from HSS/HLR (when the UE registers again to the network) before retransmitting the MT-SMS. 
If the SGSN/MME receives a downlink message for transmission over T5 interface, the SGSN/MME can assume that this is a DT request message.  However, if the SGSN/MME receives an MT-SMS, it is transparent to the SGSN/MME whether the SMS is for DT-related purpose or a usual MT-SMS.  It may be important to differentiate the MT-SMS especially in case of APN-based SM CC. The reason is that DT-related MT-SMS may cause the UE to initiate SM signalling to the SGSN/MME, so the SGSN/MME may wish to not transmit the MT-SMS.
Proposal
The following is proposed:
· In some cases of general NAS level MM congestion control, but especially for APN-based SM congestion control it is recommended to apply per DT request message handling in serving CN node instead of overload control over the T5 interface.  The DT request message handling in serving CN node is applicable for both: triggering over T5 and over SMS (Tsms and T4).
· For more effective decision in the SGSN/MME whether to transmit an MT-SMS to the UE, it may be beneficial if the SGSN/MME knows whether the MT-SMS is for DT-related purpose.

· Special failure cause is indicated in the DT request delivery report to the MTC-IWF or SM-SC when the serving CN node rejects the DT request due to NAS CC applied to the target UE. Optionally a time for suppression of DT request transmission may be indicated. 
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