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1. Introduction
Recently agreed SA2 CR 2571, S2-132874, provides Stage 2 requirements for the GTP-C Overload Control feature. CT4 thus needs to specify the Stage 3 requirements to support this function.
2. Discussion
Some of the key Stage 2 requirements are as follows:

1) In order to account for graceful handling of and exit from overload conditions,  nodes using GTP control plane signalling may support communication of  Overload control Information via GTPv2 control plane protocol. This feature is supported over S4, S11, S5 and S8 interfaces.
2) The Overload control Information may convey information regarding the node itself and/or regarding specific APN(s) status. As such,

· it shall be possible to signal information about the overload of a GTP-c node (e.g. S-GW, P-GW);

· the PDN GW may detect overload for certain APNs.... It shall be possible to signal appropriate information about the APN status.
3) GTP-C Overload Control feature allows the Serving GW to send its Overload control Information to the MME/SGSN.
4) GTP-C Overload Control feature also allows the PDN GW to send its Overload control Information to the MME/SGSN via a Serving GW.

5) GTP-C Overload Control feature allows the MME/SGSN to send its Overload control Information to the Serving GW and to the PDN GW via a Serving GW.
A convenient way to support GTP-C Overload Control feature is to enhance the existing APN congestion control mechanism that is currently provided by the PGW back-off time IE in the Create Session Response message. Back-off times should be included not only for the APN overload control mechanism, but also for overload of the entire PGW, SGW and MME/SGSN nodes. The back-off times may be adjusted to different values depending on the severity of the overload. As part of this enhancement, a mechanism should be provided to stop the overload condition when the PGW/APN, SGW or MME/SGSN is no longer in overload.
4. Proposal

It is proposed that the following changes be made to GTPv2-C 3GPP TS 29.274:
1) Presence requirements for information elements: for the "PGW Back-Off Time" IE are modified to include rejection of a Delete Session Request, as well as Create Session Request, with new cause "PGW congestion" added; and a new presence requirement is added for the "SGW Back-Off Time" IE to be included when Create Session Request or Delete Session Request is rejected with cause "SGW congestion" is added.
2) A new "Overload Indicator" type IE shall be specified. It will include separate bit-flags, which when set to '1', indicates overload of an entire node (PGW,SGW, MME, S4-SGSN), or overload/congestion of an APN. If a bit flag is set to '0', then the overload condition is stopped, i.e. the associated back-off time no longer applies.
3) The new "Overload Indicator" IE shall be conditionally included in the Create Session Response, Modify Bearer Response, Delete Session Response, Create Bearer Request/Response and Update Bearer Request/Response messages.

4) A new "SGW Back-off Time" IE shall be conditionally included in the Create Session Response, Modify Bearer Response and the Delete Session Response messages. (Supports req. 4 above.)

5) The "PGW Back-Off Time" IE shall be conditionally included in the Modify Bearer Response message and the Delete Session Response message. (Supports reqs. 2, 4 and 5 above.)

6) New "MME Back-Off Time" and "SGSN Back-Off Time" IEs are to be conditionally included in the Create Bearer Response message and the Update Bearer Response message. (Supports req. 3 above.)

7) The new "Overload Indicator" IE shall be included in the Create Session Request and Modify Bearer Request messages to indicate that overload of the MME or SGSN has stopped. The MME/S4-SGSN Identifier conditions are also changed to include this IE in support of GTP-C Overload Control, as well as for the Network triggered SGW restoration procedure, so that the PGW knows in which node the overload has been stopped. (Supports req. 3 above.)

8) New Cause codes "PGW congestion", "SGW congestion", "MME congestion" and "S4-SGSN congestion" shall be specified.
These changes are included in the associated CR 1358, C4-131159.
