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Abstract of the contribution: This contribution proposes a solution allowing an MME/SGSN starting to experience overload to throttle the DL MTC traffic received for MTC Devices in idle mode.
An MME or SGSN starting to experience overload should be able to trigger partial or complete throttling of the signalling traffic generated by MTC devices/applications while still allowing normal operations for the existing non-MTC traffic (e.g. voice, data, signalling): 

· by requesting the RANs to throttle UL MTC signaling traffic: this is covered by a separate contribution and thus not discussed further within this document; 

· by requesting the SGWs to throttle DL MTC traffic received for devices in idle mode, i.e. traffic for which the SGW would normally send a Downlink Data Notification message to the MME/SGSN to trigger a network-initiated service request procedure. This is the object of this contribution.
It is proposed to agree on the following changes to the TR 23.888.
* * * First Change * * * *

6.x
Solution – MME/SGSN overload control by DL MTC traffic throttling 
6.x.1
Problem Solved / Gains Provided

See clause 5.12, "Key Issue – Signalling Congestion Control".
6.x.2
General

An MME or SGSN starting to experience overload should be able to trigger partial or complete throttling of the signalling traffic generated by MTC devices/applications while still allowing normal operations for the existing non-MTC traffic (e.g. voice, data, signalling). 
This solution specifically addresses throttling of DL MTC traffic received for MTC devices in ECM-Idle state or PMM-Idle mode, i.e. traffic for which the SGW would normally send a Downlink Data Notification message to the MME/S4-SGSN to trigger a network-initiated service request procedure.

An S4-SGSN or MME starting to experience overload (i.e. whose load exceeds a threshold to start MTC traffic throttling) may reduce its load by requesting the SGW to throttle DL MTC traffic for MTC devices in idle mode according to a throttling factor (%) and for a throttling delay specified in the request, e.g. within the Downlink Data Notification Ack message. 
During that throttling delay, the SGW drops DL packets received on an MTC PDN connection served by that MME/S4-SGSN and without an S1/12 bearer in proportion to the throttling factor, and sends a Downlink Data Notification message to the MME/S4-SGSN only for the non throttled DL packets. 
The SGW resumes normal operations at the expiry of the throttling delay. The last received value of the MTC throttling factor and throttling delay supersedes any previous values received from that MME/S4-SGSN. The reception of an "MTC throttling delay" restarts the SGW timer associated with that MME.
When dropping a DL IP packets, the SGW (or SGSN) may send an ICMP packet (e.g. ICMP "destination un-reachable") that should tell the source that there is no use in repeating the packet.
When setting up the PDN connection, the MME/S4-SGSN signal to the SGW whether the PDN connection is for MTC traffic or not. 
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The solution can be made more generic, i.e. not specific to MTC, by requesting the MME/S4-SGSN to signal during the setup of the PDN connection whether this PDN connection (whatever it is used for) is candidate or not for throttling, or by requesting the MME/S4-SGSN to signal when activating throttling the highest ARP priority for which DL traffic should be throttled. The SGW would throttle only PDN connections candidate for throttling, or only DL traffic received on bearers with an ARP priority lower or equal than the ARP priority signalled by the MME/S4-SGSN. Specific throttling of DL MTC traffic could then be achieved by only marking MTC PDN connections as candidate for throttling, or by allocating a specific low ARP priority to MTC traffic. This would also allow to throttle certain MTC traffic while maintaining normal operations for some higher priority MTC traffic.
A Gn-SGSN starting to experience overload may similarly throttle DL-GTP-u PDU according to an MTC throttling factor and throttling delay.
This solution allows selective throttling of DL MTC traffic in case of overload in the EPS or GPRS Core Network, at the closest point of the source of the DL traffic. This allows to reduce immediately the load in MME/SGSN induced by DL MTC traffic. It also allows to stop the sending of further DL packets by the application.
6.x.3
Impacts on existing nodes or functionality
MME/S4-SGSN signals MTC throttling parameters to the SGW.
The SGW throttles DL MTC traffic according to the MME/S4-SGSN request.

Gn-SGSN throttles DL MTC traffic.
6.x.4
Evaluation

