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Abstract of the contribution: Principles for pro-active congestion and overload control for GTP-C based interfaces.
1. Introduction

TR 23.843 section 4.9 documented some scenarios where S/P-GW may get suddenly overloaded; hence, a study is needed to determine on how to prevent S/P-GW entering overload situation.
From the previous SA2 discussion, it was indicated that the load of S-GW and P-GW should be evenly distributed and that some enhancements are needed in order to allow the distribution to be done in a more precise manner. E.g., the “current” load information of S/P-GW is sent to MME in order to complement the DNS/weight factor. It was pointed out that when the GWs are evenly loaded, moving traffic from one node to another will just propagate the issue within the network and an overload preventive solution should not be aiming at moving traffic around. 
2. Discussion

This paper focuses on how a loaded S/P-GW can ask the MME to reduce the traffic rate so the S/P-GW can stay within its operating range as much as possible.

It should be noted that regardless of any preventive overload protection mechanism, the signalling traffic rate reduced by MME does not mean that S/P-GW will not go into overload condition.

Currently, the P-GW overload control, as specified in TS 23.401, is based on APN level. It was mentioned that the backoff timer from PDN GW per APN is acting like an on/off switch, hence, it does not allow network to re-admit the traffic in graceful manner. To overcome this aspect, we propose the following additional capabilities for overload control:

1.
P-GW can indicate the load reduction factor as (none, medium, or high) and validity period per node level.

2.
MME uses this load reduction factor to reduce the amount of traffic toward that P-GW. Action to be taken by MME is implementation issue (e.g. applying the SM/MM backoff timer to affected UEs, etc). The load reduction factor allows the MME to use different level of actions to reduce traffic until “none” status is received or validity period expired. 
Note: For graceful re-admission aspect, the existing principle can be reused –“ To avoid that large amounts of UEs initiate deferred requests (almost) simultaneously, the MME should select the Session Management back-off timer value so that deferred requests are not synchronized”…“ To avoid that large amounts of UEs initiate deferred requests (almost) simultaneously, the MME should select the Mobility Management back-off timer value so that deferred requests are not synchronized”.
S-GW overload protection can be done using the same principle of sending the load reduction factor to MME and this is per nodal level. The actions that MME can perform when receiving (medium or high) status from S-GW is left to MME implementation (e.g. applying the MM backoff timer to affected UEs, etc). 

3. Proposal

Adopt the above principles as conclusion for GTP-C overload handling and create CRs to 23.401 and 23.060. CT4 can determine how the load reduction factor and validity period are sent from S/P-GW (GGSN) to MME/SGSN.
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