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	The current version of the specification specifies the reject of NAS level mobility management signaling requests under congestion conditions in clause 5.3.6.2.3 (APN based Mobility Management Congestion Control) and in 5.3.6.2.4 (General NAS level Mobility Management Congestion Control). 

Two issues are covered.

1: When the UE is requesting to attach, it is unclear from the current text that the SGSN may have existing context for the UE, and may therefore perform APN based MM congestion controls without having to retrieve information from a prior node or from the HSS, or to perform authentication/security procedures.

2. The current text allows APN based congestion controls to apply to the Routing  Area Update procedure and attach procedure. In contrast with the reject of attach request messages, so far no strong use case has been identified for the reject of RAUs with a per subscribed APN granularity, and it appears to add significant complexity. Therefore, the reject of RAUs with general NAS level mobility management congestion control is considered sufficient.
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	1. Allow only Attach, rather than both Attach and RAU requests to be rejected by the SGSN due to APN based congestion controls.

2. Add a note to clarify that it is not only after a previous Attach Reject that the SGSN may reject a subsequent Attach Request without HSS/HLR signalling.

3. Add that the SGSN should not reject Tracking Area Update procedures that are performed in connected mode. For idle mode inter-CN node mobility, the SGSN should exercise care in the setting of the back-off timer value in any Routing Area Reject message.
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	APN based congestion control will be applicable to RAU, although there are cases that are underspecified, for example inter-CN node RAU.

If an inter-CN node RAU is rejected with a back-off timer, the UE will not be able to return to the source CN node during the back-off time. Also, the source CN node may incorrectly determine that the UE has lost coverage and implicitly detach the UE even though the UE is backed off, which could result in unneeded signaling after the backoff timer expires.
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5.3.6.2.3
APN based Mobility Management congestion control

The SGSN may perform APN based congestion control for UEs with a particular subscribed APN by rejecting Attach procedures with a Mobility Management back-off timer. If the subscription contains a wildcard APN, the SGSN should not reject the request.

The SGSN may store a Mobility Management back-off time when congestion control is active for UEs with a particular subscribed APN. The SGSN may enforce the stored back-off time by immediately rejecting any subsequent request from the UE with this subscribed the APN before the stored back-off time is expired.

NOTE 1:
The above functionality is to diminish the performance advantage for UEs that do not support the NAS level back-off timer (e.g. pre-Rel‑10 UEs) compared to UEs that do support it.

After rejecting Attach Requests, the SGSN should keep the Subscriber Data for some time. This allows for the rejection of subsequent requests without HSS signalling when the congestion situation resulting from UEs with a particular subscribed APN persists.

NOTE 2:
Prior to the reject of attach messages of a UE by the SGSN, Subscriber Data for a UE may be present at the SGSN because it was not deleted after the UE’s detach. In this case when APN based congestion control is active for a particular APN in the SGSN, the first reject of an attach message by the SGSN for this UE, may be done without HSS signaling as well.

While the Mobility Management back-off timer is running, the UE shall not initiate any Mobility Management procedures. However, the UE is allowed to initiate Mobility Management procedures for priority/emergency services even when the Mobility Management back-off timer is running.

NOTE 3:
When receiving the Mobility Management back-off timer the UE behaviour is not APN specific.

To avoid that large amounts of UEs initiate deferred requests (almost) simultaneously, the SGSN shall decorrelate Mobility Management back-off timer.

5.3.6.2.4
General NAS level Mobility Management congestion control

Under general overload conditions the SGSN may reject Mobility Management signalling requests from UEs. When a NAS request is rejected, a Mobility Management back-off timer may be sent by the SGSN. While the Mobility Management back-off timer is running, the MS shall not initiate any NAS request except for priority and emergency services.

To avoid that large amounts of UEs initiate deferred requests (almost) simultaneously, the SGSN shall decorrelate the Mobility Management back-off timer.

The SGSN should not reject Routing Area Update procedures that are performed in connected mode, i.e. when performed as part of a handover.
For idle mode inter‑CN node mobility, the SGSN should exercise care in the setting of the back‑off timer value in any Routing Area Reject message.

NOTE
If an inter‑CN node RAU is rejected with a back‑off timer in idle mode, the UE will not be able to return to the source CN node during the back‑off time. This is because the back‑off timer is applicable to the whole PLMN. Also, the source CN node may incorrectly determine that the UE has lost coverage and implicitly detach the UE even though the UE is backed‑off, which could result in unneeded signaling after the back‑off timer expires. A smaller back‑off timer may be appropriate in this case.
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