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Abstract of the contribution: This paper is trying to clarify the MME/SGSN overload control by DL MTC traffic throttling.
1. Introduction

In SA2#79E meeting, it is agreed that S-GW can throttle DL MTC traffic when MME/SGSN overload. The paper is trying to clarify the MME/SGSN overload control by DL MTC traffic throttling.
2. Discussion

In SA2#79E meeting, the for MME/SGSN overload control by DL MTC traffic throttling is approved. In this solution, S4-SGSNMME starting to experience overload (i.e. whose load exceeds a threshold to start MTC low priority traffic throttling) may reduce its load by requesting the SGW to throttle DL low priority MTC traffic for MTC devices in idle mode according to a throttling factor (%) and for a throttling delay specified in the request within the Downlink Data Notification Ack message.
A problem need to be clarified is whether S4-SGSN/MME should request SGW to throttle DL low priority MTC traffic for MTC devices immediately once it starts overload. If S4-SGSN/MME overload has started, but SGW has not received any downlink data, the SGSN/MME can’t inform the overload state to SGW via Downlink Data Notification Ack message. In this situation, any dedicated bearer activation procedure initiated by P-GW may be rejected by the S4-SGSN/MME which is experiencing overload, and this will lead to the procedure failure. 
If S4-SGSN/MME forwardly informs SGW about the overload status immediately once overload occurs, SGW may stop sending Create Bearer Request message to S4-SGSN/MME and S11 signalling resource will be saved. Also the DDN message from SGW to S4-SGSN/MME for downlink data can be avoided if the SGW wants to throttle this downlink data. So this solution has benefit to both ECM-IDLE and ECM-CONNECTED MTC device.

Moreover, throttling parameters could be also send by a special message such as a new Overload Start to S-GW.
3. Proposal

It is proposed the following changes could be captured into TR23.888.
STARG OF CHANGE
6.30
Solution – MME/SGSN overload control by DL MTC traffic throttling 
6.30.1
Problem Solved / Gains Provided

See clause 5.12, "Key Issue – Signalling Congestion Control".

6.30.2
General

An MME or SGSN starting to experience overload should be able to trigger partial or complete throttling of the signalling traffic generated by low priority MTC devices/applications while still allowing normal operations for other traffic (e.g. voice, data, signalling).

This solution specifically addresses throttling of DL traffic received on low priority PDN connections 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.

Once an S4-SGSN or MME starts to experience overload (i.e. whose load exceeds a threshold to start MTC low priority traffic throttling), it should request the SGW to throttle DL low priority MTC traffic for MTC devices in idle mode immediately according to a throttling factor (%) and for a throttling delay specified in the request. Such throttling information can be carried within the Downlink Data Notification Ack message, or S4-SGSN/MME may forwardly notify this information by sending direct message (e.g. a new Overload Start message from S4-SGSN/MME to SGW, or alter existing message) to SGW.
During that throttling delay, the SGW drops DL packets received on all its PDN connections marked as low priority 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 PDN connections.

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/S4-SGSN.

When dropping a DL IP packet the SGW 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 low priority MTC traffic or not. 
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Editor’s Note: Any relation to ARP for the throttling mechanism in SGW is FFS.

Editor’s Note: Throttling in GPRS core is FFS.

This solution allows selective throttling of low priority DL MTC traffic in case of overload in the EPS Network, at the closest point of the source of the DL traffic. This allows to reduce immediately the load in MME/SGSN induced by low priority DL MTC traffic. It also allows to stop the sending of further DL packets by the application.
6.30.3
Impacts on existing nodes or functionality

MME/S4-SGSN signals MTC throttling parameters to the SGW.

The SGW throttles DL low priority MTC traffic according to the MME/S4-SGSN request.

6.30.4
Evaluation

This approach enables an MME/SGSN to reduce its load by reducing the signalling traffic resulting from DL user traffic received for PDN connections marked as low priority for MTC devices in ECM-Idle state or PMM-Idle mode (Downlink Data Notification / Downlink Data Notification Ack msgs on S11/S4, paging and service request procedures).

It provides mainly benefits by protecting MME/S4-SGSN from massive simultaneous push or poll transactions from (“badly implemented”) MTC server for devices with established low priority PDN connections.

It is complementary to an UL MTC signalling traffic throttling approach. 
END OF CHANGE
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