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1. Introduction
This contribution discusses how to support handling of throttling downlink packets over Sx interface if the SGW-C receives throttling downlink packets indication from the MME.
2. Proposal

It is proposed to agree the following changes to 3GPP TR 29.844 v0.2.0.
* * * First Change * * * *

6.1 
Introduction

The following subclauses analyse load in the UP and the information needed to be sent to the CP so that CP nodes can provide load information to the selecting node on the control plane.

Load control enables a UP entity (SGW-U, PGW-U or TDF-U) to send its load information to its peer CP entities to adaptively balance the Sx session load across the UP entities. The load information reflects the operating status of the resources of the UP entity.

Load control allows for better balancing of the session load, so as to attempt to prevent overload in the first place (preventive action). 
Load control does not trigger overload mitigation actions even if the UP entity reports a high load.
The subclauses also analyses the impacts on Sx interface caused by the load/overload control mechanism utilized in other network entity, e.g. MME controlled throttling downlink packets, and how to enhance the Sx procedure to support those load/overload mechanism.
* * * Next Change * * * *

6.X 
Solution X – CP Controlled Downlink Packet Throttling in UP
A normal SGW may receive downlink packet throttling indication from the MME in the DDN Ack message, when the MME detects overload/congestion and determines to reduce the DDN message triggered by downlink packet. 
To support the downlink data throttling feature, the Sx shall allow the transmission of throttling parameters from the SGW-C to the SGW-U, so that the SGW-U can determine whether to buffer or discard the downlink packets.
The figure below describes the solution how does the SGW-C instructs the SGW-UP to throttle downlink packets.
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Figure 6.x-1: CP controlled downlink data throttling in UP
Step 1. The UE enters ECM-IDLE state;
Step 2. The SGW-C sends Sx Session Modification Request to the SGW-U. In the Sx Session Modification Request, the SGW-C includes updated Buffering Parameters IE to indicate the start of buffering downlink packet in the SGW-U;

Step 3. The SGW-U sends Sx Session Modification Response to the SGW-C;

Step 4. Later on, downlink packets arrives at the SGW-U;

Step 5. The SGW-U sends Sx Report message to the SGW-C, with report type set to "First Downlink Packet";

Step 6. The SGW-C sends Sx Report Ack message to the SGW-U;

Editor's Note: 
Alternatively, the SGW-C waits the DDN Ack before sending Sx Report Ack to the SGW-U. In this case, the Sx Report Ack message can be considered to carry the Throttling Parameters IE.
Step 7. The SGW-C sends DDN message to the MME;
Step 8. The MME sends DDN Ack to the SGW-C. Throttling parameters is included in the DDN Ack message, if the MME detects overload/congestion and determines to activate throttling of downlink packets; 

Step 9. The SGW-C sends Sx Session Modification Request to the SGW-U, including Throttling Parameters IE;

Step 10. The SGW-U stores the Throttling Parameters IE, and sends Sx Session Modification Response to the SGW-C;

Step 11. According to the instruction of Throttling Parameters IE, the SGW-U performs buffering of downlink packet, and throttles downlink packets;

According to the above procedure, Sx procedure needs to support the following functions:

a) The SGW-C includes Buffering Parameters IE in Sx Session Modification message, indicating the start of buffering downlink packets, when UE enters ECM-IDLE;

b) The SGW-U sets report type to "First Downlink Packet" in Sx Report message, when first downlink packet arrives;

c) The SGW-C includes Throttling Parameters IE in Sx Session Modification message, when receiving DDN Ack from the MME with throttling parameters;

* * * End of Changes * * * *
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