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	There are cases an operator wants to deactivate PDP contexts to an APN and to have MSs wait for certain amount of time, so that the operator could prevent congestion worsening or network-wide failure.
The following occurs for impacted PDP contexts based on Rel-10:

(a) In case of SGSN performing explicit NAS signalling to MSs: The SGSN sends a deactivation message to the MSs. The MSs reactivate PDP contexts immediately, whether it comes from then-running application or user interaction. The SGSN sends back Rel-10 SM back-off timer; the MSs wait.

(b) In case of SGSN not performing explicit NAS signalling to MSs: The MSs know the PDP context status when trying to connect with Service Request. The SGSN sends back Rel-10 SM back-off timer; the MSs wait.

The case (a) is improved if the SGSN is able to send a deactivation message with SM back-off timer at first. With the timer, the MSs don’t reactivate PDP contexts, instead wait immediately.
As for the case (b), such MSs’ attempts to connect are not scattered but spike with current smart phone applications. When there is NAS signalling connection, the case (b) is improved if the SGSN is able to send a deactivation message with SM back-off timer at first instead of waiting for such MSs’ attempts.
As such, based on Rel-10 feature only, unnecessary signalling traffic and unnecessary action, which could be fatal in congested network, are incurred. To get rid of those, Rel-10 SM back-off timer needs to be enhanced, that is, “NW initiated” SM back-off solution is required.
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---Start of the Change---

5.3.6.2.2
APN based Session Management congestion control

The APN based Session Management congestion control may be activated by SGSN due to e.g. congestion situation at SGSN, or by OAM at SGSN, or by a restart or recovery condition of a GGSN or PDN-GW, or by a partial failure or recovery of a GGSN or PDN-GW for a particular APN(s).
The SGSN may reject the Session Management (SM) requests from the MS (e.g. Activate PDP Context, Secondary PDP Context and Modify PDP Context Requests) with a Session Management back-off timer for congested APNs. If the MS provides no APN, then the SGSN uses the APN which is used in GGSN/PDN GW selection procedure.
The SGSN may deactivate PDP contexts belonging to a congested APN by sending the Deactivate PDP Context Request message to the MS with a Session Management back-off timer. If Session Management back-off timer is set in the Deactivate PDP Context Request message then the cause "reactivation requested" should not be set.
NOTE 1:
MSs that don’t support the Session Management back-off timer (including earlier release of MS) might contribute to increasing the signalling load in the SGSN by reattempting Session Management procedure.
The SGSN may store a Session Management back-off time per MS and APN when congestion control is active for an APN. The SGSN may immediately reject any subsequent request from the MS targeting to the APN before the stored Session Management back-off time is expired. If the SGSN stores the Session Management back-off time per MS and APN and the SGSN decides to send a Session Management Request message to a MS connected to the congested APN (e.g. due to decreased congestion situation), the SGSN shall clear the Session Management back-off time prior to sending any Session Management Request message to the MS.

NOTE 2:
The above functionality is to diminish the performance advantage for MSs that do not support the NAS level back-off timer (e.g. pre-Rel‑10 MSs) compared to MSs that do support it.

The SGSN should not apply APN based congestion control for emergency services.

Upon reception of the Session Management back-off timer in the Session Management reject message or in the Deactivate PDP Context Request message, the MS shall take the following actions until the timer expires:

-
If APN is provided in the rejected Session Management Request message or if the Session Management back-off timer is received in the Deactivate PDP Context Request message, the MS shall not initiate any Session Management procedures for the congested APN. The MS may initiate Session Management procedures for other APNs.

-
If APN is not provided in the rejected Session Management Request message, the MS shall not initiate any Session Management requests without APN. The MS may initiate Session Management procedures for specific APN.
-
Cell/RA/PLMN/RAT change do not stop the Session Management back-off timer.

-
The MS is allowed to initiate the Session Management procedures for emergency services even when the Session Management back-off timer is running.

-
If the MS receives a network initiated Session Management Request message for the congested APN while the Session Management back-off timer is running, the MS shall stop the Session Management back-off timer associated with this APN and respond to the SGSN.

The MS is allowed to initiate PDN disconnection procedure (e.g. sending Deactivate PDP Context Request) when the Session Management back off timer is running.

NOTE 3:
The MS does not delete the related Session Management back-off timer when deactivating a PDP context.

The MS shall support a separate Session Management back-off timer for every APN that the MS may activate.

To avoid that large amounts of MSs initiate deferred requests (almost) simultaneously, the SGSN should select the Session Management back-off timer value so that deferred requests are not synchronized.

The APN based Session Management congestion control is applicable to the NAS SM signalling initiated from the MS in the control plane. The Session Management congestion control does not prevent the MS to send and receive data or initiate Service Request procedures for activating user plane bearers towards the APN(s) that are under SM congestion control.

---End of the Change---
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