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Abstract of the contribution: This paper introduces a solution where HLR/HSS provides overload notification to the MME/SGSN/MSC, so that the MME/SGSN/MSC can reduce the signalling towards to the HLR/HSS, e.g. reject the registration for new arriving UEs.
**** BEGIN OF CHANGE  ****
6.2.x
Solution y: HLR/HSS Overload Notification

As specified in TS 29.002, the HLR should discard the message for MAP operations taking into account the priority of their application context, according to the overload control for MAP entities mechanism (e.g. in section 5.1.2). However, it is per the MAP operation, e.g. the Update Location procedure has higher priority than Purge procedure, and the HLR may discard the Purge handling but process the Update Location procedure in case of overload.

But it may be the case for some network scenarios that the HLR/HSS has to handle a lot of Update Location procedures at the same time, e.g. thousands of UEs register into the network simultaneously. It will make the HLR/HSS busy and may become overloaded. Considering the retry mechanism in MME/SGSN/MSC for Update Location procedure (e.g. TC timer for MAP), the overload situation in the HLR/HSS will be worse if the HLR/HSS just discards messages in case of overload according to current principles. In this case, it will be better if the HLR/HSS can provide overload indication so that the MME/SGSN/MSC could reduce the Update Location request to the overload HLR/HSS.
When the HLR/HSS detects overload, it provides the overload indication as follows:
· The HLR/HSS includes an overload indication in each response message to the MME/SGSN/MSC, e.g. Update Location Accept, Update Location Reject or Authentication Answer message. This overload indication is not a per IMSI indication.
· Alternatively, the HLR/HSS sends a dedicated Overload Notification message to the MME/SGSN/MSC which has ongoing message exchange with the HLR/HSS (e.g. ongoing dialog for Update Location procedure).
· HLR/HSS Id List could also be provided together with the overload indication, so that the MME/SGSN/MSC can reduce the registration only for those UEs whose IMSI leading digits are equal to one of these HLR/HSS Ids.

· A back-off timer could also be provided by the HLR/HSS.
When the MME/SGSN/MSC receives the overload indication, it could reject subsequent registration requests from UEs.

NOTE: It is based on the assumption that most of the UEs registered in one MME/SGSN/MSC have the same HLR/HSS. So if the MME/SGSN/MSC receives the overload indication from the HLR/HSS, it could assume that most of other UEs will communicate with the same HLR/HSS.
If HLR/HSS Id List is provided by the HLR/HSS as well, the MME/SGSN/MSC could only reject the registration from those UEs whose IMSI leading digits are equal to one of these HLR/HSS Ids.

When back-off timer is provided, the MME/SGSN/MSC could also provide a back-off timer to the UE as defined in TS 23.401 or TS 23.060 for NIMTC congestion control purpose.

This solution is mainly for the Update Location dialogue. In other words, the HLR/HSS processes other requests (e.g. Notify Request for update APN-PDN GW pair) normally without overload indication, or discard it directly.
**** END OF CHANGE  ****
NOTE: Send liaison to CT4 to inform about proposed HLR/HSS Overload Notification architectural choices.
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