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Abstract of the contribution: NAS reject solution (e.g. APN based MM congestion control) has been introduced into TS 23.401, TS 23.060 from R10 during NIMTC discussion. However, HLR/HSS overload issue is not considered in NIMTC, so this paper update the NAS reject solution with considering HLR/HSS overload issue.
Introduction
NAS rejection solutions, e.g. general NAS level MM control or APN based congestion control have been introduced into TS 23.401, TS 23.060 from Rel-10 during NIMTC discussion. And this solution has also been included in the TR 23.843 during R11 CNO discussion.

But the specified principle only cares for MME/SGSN, P-GW/GGSN congestion scenario, and the HLR/HSS overload issue is not been discussed carefully even in the R11 CNO discussion.
This paper discusses the HLR/HSS overload scenario carefully according to the specified NAS reject solution.
Discussion
When MME or SGSN is overloaded, the specified General NAS level Mobility Management congestion control handling can be used to control the NAS request for mobility management from UEs, and the specified APN based session management congestion control can be used to control the NAS request for session management from UEs.
When MSC/VLR is overloaded, the specification also allows it to reject the UEs’ requests for mobility management as specified in TS 24.008.
When P-GW or GGSN is overloaded, the specified PDN GW control of overload and GGSN control of overload can be used to control the NAS request from UEs.
When HLR/HSS is overloaded, it possibly results in failure of mobility management procedure (e.g. Attach procedure, or TAU/RAU procedure with MME/SGSN changing) due to fails to receive the positive response from HLR/HSS. However, there should be no impact on the session management procedure.
When the MME, SGSN or MSC/VLR knows the HLR/HSS is overloaded, which could be based on explicit overload notification message (refer to section 6.2.3 of this TR for more detail discussion), or according to implementation mechanism, e.g. long delay or no response from HLR/HSS, there are two problems to be solved:

1) When does the MME, SGSN or MSC/VLR perform NAS reject handling?

The MME, SGSN or MSC/VLR could reject the UEs’ request for mobility management directly if there is requirement to communicate with HLR/HSS, e.g. authentication during attach procedure, or location update during TAU/RAU procedure. 
If the mobility management procedure doesn’t require the communication with HLR/HSS, e.g. the periodic TA/RA update procedure, the MME, SGSN or MSC/VLR shall not perform the reject mechanism as above.
2) Which UE’s request needs to be rejected by the MME, SGSN or MSC/VLR?
When the MME, SGSN or MSC/VLR knows the HLR/HSS is overloaded, it could start the above rejection behavior if the target HLR/HSS for the UE is overloaded. The target HLR/HSS could be identified by HLR/HSS Id. If the overloaded HLR/HSS is not clearly identified, e.g. the MME, SGSN or MSC/VLR doesn’t know the HLR/HSS Ids, the MME, SGSN or MSC/VLR could reject all the UEs’ mobility management requests if it requires communicating with HLR/HSS, which is a “simple” reject mechanism under the assumption that most the UEs registered in the same MME, SGSN or MSC/VLR have the same home register.
Proposal

It proposes to update the solution 2 of NAS reject solution in the TR 23.843 as follows:
**** BEGIN OF CHANGE  ****
6.1.3
Solution 2: NAS Reject solution

This solution describes examples of behavior to throttle requests from the UE when MME/SGSN or MSC/VLR are overloaded, or when these nodes determine overload conditions in the HLR/HSS or in the P-GW/GGSN. This solution can be applied to manage overload as a result of flood of resource allocation for mobile originating services as specified in section 4.4.
When the MME or SGSN is overloaded and it receives the NAS request message for mobility management (e.g. Attach Request, TAU Request, RAU Request and etc), it performs General NAS level Mobility Management congestion control handling as specified in TS 23.401 [5] or TS 23.060 [6], by rejecting the NAS request with back-off timer and a dedicated cause for congestion.
When the MME or SGSN is overloaded and it receives the NAS request message for session management (e.g. PDN Connectivity Request, Activate PDP Context Request and etc), it performs APN based Session Management congestion control handling as specified in TS 23.401 [5] or TS 23.060 [6], by rejecting the NAS request with back-off timer and dedicated cause.
When the MSC/VLR is overloaded and it receives the NAS request message for mobility management (e.g. Location Updating Request), it rejects the NAS request indicating “congestion” with an optional timer (i.e. T3246) to the UE as specified in TS 23.012.
When the HLR/HSS is overloaded and the related MME, SGSN or MSC/VLR is aware of that (e.g. receiving the Overload Notification from the HLR/HSS as specified in section 6.2.3 or based on implementation mechanism), it could perform General NAS level Mobility Management congestion control handling as specified in TS 23.401 [5] or TS 23.060 [6], or rejection mechanism as specified in TS 23.012. During the above congestion control procedure, the MME, SGSN or MSC/VLR applies the following principles to handle NAS requests from the UE:

- Only reject the mobility management request from those UEs whose subscriber profiles are in an overloaded HLR/HSS.  
- If the request from the UE does not require HSS interaction, the MME should not reject the request due to HLR / HSS overload.

- The timer value for which the UE is requested to back off could be generated by the MME, SGSN or MSC/VLR or applied based on configuration. If the HLR/HSS provides explicit overload notification (refer to 6.2.3), the MME, SGSN or MSC/VLR should use it to derive the UE back off time period.
When P-GW or GGSN is overloaded, it performs PDN GW control of overload as specified in TS 23.401 [5] or GGSN control of overload as specified in TS 23.060 [6].






6.1.3.1
Evaluation

The principle of NAS Reject solutions (including General NAS level Mobility Management control, APN based congestion control) has been introduced into 3GPP specification from Rel-10 during NIMTC specification work. This solution reuses this specified principle of NAS reject solution from CNO perspective, and shows example of  the procedures that may be applied by  MME, SGSN or MSC/VLR to manage  the HLR/HSS overload scenario.
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