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1. Background

A split HSS and HLR may be deployed in an operator network, i.e. HSS may be added into network to handle LTE related requests such as from MME, while HLR will be kept and contacted by SGSN and MSC/VLR for 2G/3G related requests. 

In such a split HSS and HLR deployment, MME will not be informed at an HLR failure according to the current specifications. This will impact on non-EPS service such as SMS over CS, MT voice service over CS (CSFB). 
A mechanism is needed in order to provide MME with the necessary information that HLR has restarted or failed. The MME will thus be able to set the NEAF (Non-EPS Alert Flag) for the affected UEs i.e. the UEs registered in the HLR and that also have SGs association. The MME will then, upon UE MM activities, be able to trigger the VLR to perform location update towards the HLR in order to restore the HSS subscriber data.
2. Discussion
Two different solutions can be envisioned:

1. A solution based on SGs:

A. Communicate the HLR identity in each SGsAP-LOCATION-UPDATE-ACCEPT message and let MME tag the UE context with the HLR identity.

B. Let the MSC/VLR inform the MME when the MSC receives the HLR Reset message. The MME will thus get the identity of the restarted HLR. 

C. MME set NEAF for all the UE associated with restarted HLR.

2. A solution based on S6a.

A. Communicate the HLR identity in each Update Location Ack message over S6a and let MME tag the UE context with the HLR identity. The HSS will get the HLR identity through local configuration based on IMSI. 

B. In case HSS gets know that HLR which is associated with this HSS has restarted, HSS will send an S6a message, including restarted HLR identity, to the MME.

C. MME set NEAF for all the UE associated with restarted HLR.

However it does not seem a good idea to impact S6a messages when the problem to solve will only happen in CSFB scenarios, and after an HLR failure. It makes more sense that MME only gets the HLR-Identification when there is a SGs association. On the other hand, the interface between HSS and HLR is not standardized, therefore potential problems such as how HSS can get HLR-identification, how HSS is informed that associated HLR is restarted will make the 2nd solution based on S6a more complicated. Besides that, it may have backward compatible implication on the S6a protocol.
In summary, Solution 1 also looks more reasonable.
3 Proposal

It is proposed to analyze the above problems and select the solution based on the SGs; Ericsson volunteers to provide the corresponding CRs to the next meeting. 
