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Updated CRs for APN based congestion control in S2-10xxxx (23.401) and in S2-10xxxx (23.060).
1. Overall Description
3GPP SA2 thanks 3GPP CT1 for their LS with title “Cause code and timer mechanism for APN based congestion” in Tdoc C1-104428.
Before addressing CT1s question, first some general clarification is provided related to the required functionality.
The intention of APN based congestion control is to reduce or prevent (repeated) NAS requests associated with a particular application that cause congestion in the mobile network, without negative impact on the other subscribers. The particular application or its UEs are identified by the APN. The amount of active UEs is measured per APN to detect when a specific application starts to cause signalling congestion. The name of “APN based congestion control” should not be misunderstood as applying to SM signalling only, but applies to reduce or avoid MM signalling as well. 

SA2 recognizes useful use cases for both ESM/SM and EMM/MM signalling congestion, both with 3GPP TS 23.060 and 3GPP TS 23.401. 
In their LS CT1 expressed their worries related with the architectural requirement to reject EMM signalling requests because of APN congestion as the APN is an ESM parameter. 
SA2 believes that it is possible to fulfil the required architectural requirements without any layering issue between ESM/SM and EMM/MM functionality. 

To accomplish this it is important to separate the ESM/SM congestion control and the EMM/MM congestion control. The ESM/SM congestion control will react to connection requests to a Requested APN that is congested. The EMM/MM congestion control reacts to mobility management signalling to a particular group of subscriptions that is causing congestion. Identification of the group is based on subscription data. In the future this could be the MTC Group ID but for Rel-10 the group is identified on the basis of a Subscribed APN. 

The MME or SGSN may detect (E) SM congestion associated with an APN and start stop performing the APN based congestion control based on the (E) SM signalling load associated with a particular APN. The MME or SGSN may detect (E) MM congestion associated with a group of MTC Devices that can be identified by the subscribed APN in the subscription data and start/stop performing the APN based congestion control based on the (E) MM signalling load associated with this group of devices. Alternatively, the start and stop for performing APN based congestion control for ESM and/or EMM signalling may be set via network management.

When a MME receives a combined Attach request and a UE requested PDN connectivity request with a Requested APN (only possible for the 23.401 case), first a check is done for EMM congestion on the basis of the Subscribed APN. In case EMM congestion is determined an attach reject with an EMM cause value would be sent. If there is no EMM congestion, subsequently a check is done for ESM congestion on the basis of the Requested APN. In case ESM congestion is determined a PDN connectivity reject with an ESM cause value would be sent.
When an MME or SGSN receives just ESM/SM signalling (not combined with attach) with a requested APN, only a check for ESM/SM congestion is done on the basis of the Requested APN. In case ESM/SM congestion is determined a reject with an ESM/SM value would be sent.
When an MME or SGSN receives EMM/MM signalling without a Requested APN (possible in 23.401 or 23.060) only a check for EMM/MM congestion is done on the basis of the Subscribed APN. In case EMM/MM congestion is determined a reject with an EMM/MM value would be sent.
CT1 asks SA2 on the required UE behaviour once an attach request with bearer setup request is rejected based on ESM conditions.
The preferred UE behaviour once a UE requested PDN connectivity request is rejected with an ESM cause value (i.e. based on the Requested APN being congested) is to hold any further ESM/SM signalling associated with the Requested APN until expiry of the ESM back-off timer. UE requested PDN connectivity requests with other than the congested Requested APN would still be allowed for this UE before the expiry of the ESM back-off timer.
The preferred UE behaviour once EMM/MM is rejected with an EMM/MM cause value (i.e. based on Subscribed APN being congested) is to hold any further EMM/MM signalling.

Updated CRs for APN based congestion control aligned with this LS can be found in S2-10xxxx (23.401) and S2-10xxxx (23.060).
2. Actions:

To CT1 group.

ACTION: 
SA2 kindly asks CT1 group to provide the means that allow for preventing (E)SM and (E)MM signalling from UEs that belong to a group of UEs identified by an APN. Specifically for the situation when this group of UEs causes signalling congestion.
3. Date of Next TSG–SA2 Meetings:
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