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****** First 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 the stored back-off time by immediately rejecting any subsequent request from the UE targeting at connecting to the APN before the stored back-off time is expired.

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 does 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.
-     If the UE only has default EPS bear, it performs detach procedures.
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 shall randomise the Mobility Management back-off timer and the Session Management back-off timer.
To avoid back-off UEs induced HSS and/or MME overload due to service-related entities requests for UEs’ reachabilities, the MME may send notification message (IMSI, Mobility management back-off timer or Session Management backoff timer) to the HSS.
****** Second Change ******

5.3.11
UE Reachability procedures

5.3.11.1
General

There are two procedures necessary for any service related entity that would need to be notified by the reachability of the UE at EPC NAS level:

-
UE Reachability Notification Request procedure; and

-
UE Activity Notification procedure.

5.3.11.2
UE Reachability Notification Request procedure

The UE Reachability Notification Request procedure is illustrated in Figure 5.3.11.2-1.
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Figure 5.3.11.2-1: UE Reachability Notification Request Procedure

1) If a service-related entity requests the HSS to provide an indication regarding UE reachability on EPS, the HSS stores the service-related entity and sets the URRP-MME parameter to indicate that such request is received. If the value of URRP-MME parameter has changed from "not set" to "set", the HSS sends a UE-REACHABILITY-NOTIFICATION-REQUEST (URRP-MME) to the MME. If the MME has an MM context for that user, the MME sets URRP-MME to indicate the need to report to the HSS information regarding changes in UE reachability, e.g. when the next NAS activity with that UE is detected.

5.3.11.3
UE Activity Notification procedure

The UE Activity Notification procedure is illustrated in Figure 5.3.11.3-1.
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Figure 5.3.11.3-1: UE Activity Procedure

1)
The MME receives an indication regarding UE reachability, e.g. an Attach Request message from the UE or MME receive an indication from S‑GW that UE has handed over to non-3GPP coverage.
2)
If the MME contains an MM context of the UE and if URRP-MME for that UE is configured to report once that the UE is reachable, the MME shall send a UE-Activity-Notification (IMSI, UE-Reachable) message to the HSS and clears the corresponding URRP-MME for that UE. If the UE gets rejected with Mobility management back-off timer or Session Management back-off timer (clause 4.3.7.4.2), the MME may send a UE-Activity-Notification (IMSI, Mobility/Session Management back-off timer) message to the HSS and clears the corresponding URRP-MME for that UE if available.
3)
When the HSS receives the UE-Activity-Notification (IMSI, UE-Reachable) message or the Update Location message for an UE that has URRP-MME set, it triggers appropriate notifications to the entities that have subscribed to the HSS for this notification and clears the URRP-MME for that UE. If the HSS receives the UE-Activity-Notification (IMSI, Mobility/Session Management back-off timer) message, it forwards the notification to the appropriate entities and clears the URRP-MME for that UE if available, or it stores the timer and responses the requeted entities directly before timer expiry.

****** End of Changes ******
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