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1. Introduction 

This contribution suggests a solution to discriminate the MTC MT Communication for the congestion control on the SGSN/MMS and/or the GGSN/SGW/PGW. 
2. Suggested Solution
We consider the case that the MTC MT communication arrives when the GGSN/SGW/PGW is congested first and then when the SGSN/MME is congested. 

When the GGSN/SGW/PGW experiences congestion beyond the configured threshold for the low priority MTC devices, the GGSN/SGW/PGW starts dropping packets destined for the MTC devices as seen in the figure 1-a. The details of the algorithm that determines the rate to drop the packets destined for the MTC devices is left for implementation. However, in order to enable the GGSN/S-GW/P-GW to decide whether to apply the rule for the low priority MTC device or the rule for the normal UE, the GGSN/SGW/PGW should know if the PDN connection is for the low priority MTC device or not. For this, the GTP-C message (i.e. create session request) used for creating the session and handling the S-GW relocation should convey the indicator of low priority MTC device as seen in the figure 1-b.
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Figure 1-a. dropping some packets destined for the low priority MTC device
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Figure 1-b. store the low priority MTC device indicator in the GGSN/S-GW/P-GW

When the SGSN/MME experiences congestion beyond the configured threshold for low priority MTC devices (the GGSN/S-GW/P-GW may not experience the congestion), the SGSN/MME should start controlling congestion contributed to low priority MTC devices. For the Mobile Originated Communication, we have the several options such as the Access Class barring or rejecting by RAN/CN. But for the Mobile Terminating Communication, we have not discussed the solution. 
To address this problem, we suggest the existing mechanism, Downlink Data Notification Delay. When the SGSN/MME receives the Downlink Data Notification at a time when it experiences congestion higher than some threshold for low priority MTC devices, the SGSN/MME should ask the GGSN/SGW/PGW not to send Downlink Data Notifications for the long period. To control this long period, the SGSN/MME sends the delay configuration information in the downlink data notification acknowledge/modify bearer request message. How long the Downlink Data Notification should be is an implementation issue. 
Beyond signalling the “Long Delay” from the SGSN/MME to the GGSN/S-GW/P-GW (as seen in the Figure 2), this method does not require any additional standardization work. However, in order to determine the long delay, the MME/SGSN should know at least that the device is a low priority MTC device. For this, the low priority MTC device indicator should be delivered to the SGSN/MME. This indicator may be conveyed by the RRC message from the MTC device and S1AP message passed by the eNB, via a NAS message directly from the MTC device to the SGSN/MME or by means of the subscription information from the HSS as seen S2-103109. 
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Figure 2. SGSN/MME Congestion Control by Long Delay of Downlink Data Notification 
Proposal
It is proposed to capture the above solution to use the penalty for the access class barring to the clause 6.28 of the TR23.888.
Start of Change
6.x.1
Problem Solved / Gains Provided
See clause 5.12, “Key Issue – Signalling Congestion Control.”
6.x.2
General
When the GGSN/SGW/PGW experiences congestion beyond the configured threshold for the low priority MTC devices, the GGSN/SGW/PGW starts dropping packets destined for MTC devices as seen in the figure 1-a. The details of thealgorithm that determines the rate to drop packets destined for MTC devices is left for implementation. However, in order to enable the GGSN/S-GW/P-GW to decide whether to apply the rule for the low priority MTC device or the rule for the normal UE, the GGSN/S-GW/P-GW should know if the PDN connection is for the low priority MTC device or not. For this, the GTP-C message (i.e. create session request) used for creating the session and handling the S-GW relocation should convey the indicator of low priority MTC device as seen in the figure 1-b.
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Figure 1-a. dropping some packets destined for the low priority MTC device
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Figure 1-b. store the low priority MTC device indicator in the GGSN/S-GW/P-GW

When the SGSN/MME experiences congestion beyond the configured threshold for low priority MTC devices (the GGSN/S-GW/P-GW may not experience the congestion), the SGSN/MME should start controlling congestion contributed to by low priority MTC devices. For Mobile Originated communication, we have the several options such as the Access Class barring or rejecting by RAN/CN. But for the Mobile Terminating Call, we have not discussed the solution. 
To address this problem, we suggest the existing mechanism, Downlink Data Notification Delay. When the SGSN/MME receives the Downlink Data Notification at a time when it experiences congestion higher than some threshold for low priority MTC devices, the SGSN/MME should ask the GGSN/S-GW/P-GW not to send Downlink Data Notifications for the long period. To control this long period, the SGSN/MME sends the delay configuration information in the downlink data notification acknowledge/modify bearer request message. How long the Downlink Data Notification should be is an implementation issue. This method does not require any additional standardization work. However, for determine the long delay, the MME/SGSN should know at least that the device is a low priority MTC device. For this, the low priority MTC device indicator should be delivered to the SGSN/MME. This indicator may be conveyed by the RRC message from the MTC device and S1AP message passed by the eNB, via a NAS message directly from the MTC device to the SGSN/MME or by means of subscription information from the HSS as seen S2‑103109.
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Figure 2: SGSN/MME Congestion Control by means of Data Notifiction Delay
6.x.3
Impacts on existing nodes or functionality
The SGSN/MME stores the low priority MTC indicator as part of the UE context to determine whether to include a Downlink Data Notification "Long Delay" IE in Download Data Nonfiction Acknowledgement messages. 

The SGSN/MME includes a low priority MTC indicator in the Create Session message of the GTP-C message toward the GGSN/S-GW/P-GW.

The GGSN/S-GW/P-GW stores the low priority MTC indicator as part of the UE context to determine whether to drop downlink data packets destined for an MTC device.

The GGSN/S-GW/P-GW applies the "Long Delay" IE to determine when the next possible Downlink Data Notification message may be sent to the SGSN/MME on behalf of the MTC Device.
6.x.4
Evaluation
With this solution, the SGSN/MME and GGSN/S-GW/P-GW can handle the MTC MT communication when the RAN or control node is congested.
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