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Abstract of the contribution: This contribution analyzes the applicability scope of the APN based Session Management congestion control specified in TS 23.401v10.2.1 section 4.3.7.4.2.2.  The contribution proposes a clarification to the current specification. 
Introduction

TS 23.401v10.2.1 specifies in section 4.3.7.4.2.2 the APN based Session Management (SM) congestion control when a UE requests for new PDN connections to same APN.  If the PDN connectivity request is rejected, the UE is not allowed to send any (E)SM signalling to this APN.  When reading the current specification 2 question arise:

1) In case of APN based (E)SM congestion control, may the MME also reject the (E)SM signalling from the UE for existing bearers (e.g. Bearer Resource Allocation/Modification requests)?
2) According to the current text, after the PDN connectivity request is rejected with a back-off timer, how are the ESM messages for existing EPS bearers (e.g. bearer resource modification) treated?
The reader of the current specification cannot find the answers to the above questions.
Further, the LS from CT1 in S2-110229/C1-110783 asks SA2 whether the SM back-off timer should be applied to the Secondary PDP Context Reject and Bearer Resource Allocation Reject messages.  This question is implicitly contained in question 1) from above.  Below we offer a short analysis to answer the above questions. 
The APN based (E)SM congestion control can be applied by the MME in several congestion conditions. Section 4.3.7.4.2.1 mentions the following criterias for APN based congestion control:

-
Maximum number of active EPS bearers per APN;

-
Maximum rate of EPS Bearer activations per APN;

-
One or multiple PDN GWs of an APN are not reachable or indicated congestion to the MME;

-
Maximum rate of MM signalling requests associated with the devices with a particular subscribed APN; and/or

-
Setting in network management.

It can be assumed that the first 3 criteria from above would result in Session Management congestion control.  When looking closer to those criteria (and also considering other possible congestion conditions) we can separate the resulting congestion in 2 cases.  
In one case (resulting from the first 2 bullets from above) the MME may want to prohibit the signalling only for the establishment of new EPS bearers to that APN.  So, the answer to question 2) from above would be that in case PDN connectivity request is rejected (i.e. for new bearers), the UE can still be allowed to send signalling for the existing EPS bearers.

In another case (resulting from the third bullet from above), the MME may want to limit all (E)SM signalling to an APN, i.e. including for new and existing EPS bearers.  Considering this observation, the MME should be able to reject (E)SM signalling from the UE for existing bearers, i.e. Bearer Resource Allocation/Modification requests, and not only the PDN connectivity request as it is currently specified.  This seems to be the logical answer to the above question 1).
A new question arise: how does the UE know whether to apply the (E)SM reject message with back-off timer for all (E)SM signalling or only for new EPS bearers?  One possibility would be to specify a different reject cause in the (E)SM reject messages from MME. One reject cause would mean to prohibit the (E)SM signalling from the UE for new bearers and another reject cause would be to prohibit the (E)SM signalling from the UE for all bearers.  A second possibility could be based on the rejected (E)SM message.  For example, if the MME rejects the PDN connectivity request, the UE is not allowed to send (E)SM signalling for new bearers; however, if the MME rejects the Bearer Resource Allocation/Modification requests, the UE is not allowed to send any signalling to this APN.  One disadvantage of this possibility is that if the MME rejects PDN connectivity request, the MME doesn’t have means to tell the UE that all signalling to that APN shall be block.  In summary, it seems that the first possibility (based on reject cause) is preferable.
One additional unclear point in the current text is whether the Session Management congestion control is applicable to the data packets exchange in the user plane. There was a common view in offline discussions during the SA2#82 meeting that the user plane data exchange should not be affected by the Session Management congestion control. With other words, the Session Management congestion control is applicable only to the control plane.
Proposal

It is proposed to specify the following changes in section 4.3.7.4.2.2 “APN based Session Management control”: 
· The MME is able to reject PDN connectivity request, as well as Bearer Resource Allocation, Bearer Resource Modification or Secondary PDP Context requests;

· The MME shall indicate to the UE whether the ESM signalling congestion control is applicable to new EPS bearers or to all existing and new EPS bearers to the congested APN;
· The APN based Session Management congestion control is applicable to the NAS ESM signalling initiated from the UE in the control plane. During the Session Management congestion control is applied the UE may continue to send and receive data in the user plane.

The changes to the APN based SM congestion control as proposed in CR S2-110563 to 23.401 and CR S2-110564 to 23.060.
The proposed reply to the CT1 LS is that the SM back-off timer should be applied to the Secondary PDP Context Reject, Bearer Resource Allocation Reject and Bearer Resource Modification messages.
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