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	In current APN based congestion control solution, when a specific APN is now congested / overloaded, the MME shall reject the EMM/ESM requests from a UE which indicates the usage of this APN. A back-off timer shall be returned to the UE to force the UE not to initiate any subsequent request within the time periord indicated by the back-off timer.

However, as we know, the proposal of back-off timer is to protect the network (i.e. resources related to a specific APN) from suffering from heavy load. If a subsquent request from the previously rejected UE reaches the MME while the network (i.e. a specific APN) is still in congestion or overload status, the MME shall reject the subsequent request. But if the network restores from the congestion / overload, even the subsequent request from the previously rejected UE comes before the expiry of back-off timer, it is reasonable for the MME to continue to handle the request. 
In addition for the MME to randomize the back-off timer, the UE can do the randomization to simply the optimization of the network.
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* * * Begin of change * * * *

4.3.7.4.2
APN based congestion control

The use of the APN based congestion control is for avoiding and handling of congestion associated with a particular APN. Both UEs and network shall support the functions to provide APN based congestion control.

The MME may detect APN congestion and start and stop performing the APN based congestion control based on criteria such as:

-
Maximum number of active EPS bearers per APN; and/or;

-
Maximum rate of EPS Bearer activations per APN; and/or;

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

The MME may store a Mobility Management back-off time and a Session Management back-off time when congestion control is active for an APN. The MME may enforce rejecting any subsequent request from the UE targeting at connecting to the APN before the stored back-off time is expired. Or the MME may continue to handle a subsequent request from the UE targeting at connecting to the APN before the stored back-off time is expired, if the current network returns to normal status from congestion / overload.
NOTE:     Whether to adopt always-reject strategy or conditionally-accept strategy is according to operator’s policy. 
NOTE:
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.

The MME may perform the APN based congestion control for a UE by rejecting Attach or Tracking Area Update procedures with a Mobility Management back-off timer when requested (default) APN is congested. If the MME rejects Attach or Tracking Area Update requests for priority user and/or for emergency services, the Session Management back-off timer shall not be included.

After rejecting Attach or Tracking Area Update Requests, the MME should keep the Subscriber Data for some time. This allows for rejection of subsequent requests without HSS signalling when the APN is still congested.

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

The MME may reject the PDN Connectivity Request with a Session Management back-off timer for congested APNs. If UE provides no APN, then default APN from subscription data is used by the MME. When the MME rejects PDN Connectivity Request for priority user and/or for emergency services, the Session Management back-off timer shall not be included.

Upon reception of the Session Management back-off timer, the UE shall take the following actions until the timer expires:

-
If APN is provided in the rejected PDN Connectivity Request message, the UE shall not initiate any Session Management procedures for the rejected APN. The UE may inititate Session Management procedures for other APNs.

-
If APN is not provided in the rejected PDN Connectivity Request message, the UE shall not initiate any Session Management requests without APN. The UE may initiate Session Management procedures for specific APN.

-
Cell/TA/PLMN/RAT change do not stop the Session Magement back-off timer.

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

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

To avoid that large amounts of UEs initiate deferred requests (almost) simultaneously, the MME should randomise the Mobility Management back-off timer and the Session Management back-off timer. The UE may randomize the back-off timers after receiving them from the network.
* * * End of change * * * *
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