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1. Introduction
CT4 is working on enhanced restoration procedures for MME failure with or without restart to minimize the impact of such failure on the services provided to the subscribers. The work has mainly focused so far on the restoration of PS services, with the aim to minimize the impacts of an EPC node failure on IMS services (e.g. IMS terminated voice calls). However similar concerns also exist for mobile terminated CS services when the MME happens to fail without restarting or if it restarts after some delay.     
2. Reason for Change
The deployment of LTE/EPC and SGs interface shall not impair the delivery of Mobile Terminated CS services (e.g. CS call, SMS)
Restoration procedures are defined in 3GPP TS 29.118 to maintain mobile terminated CS services (e.g. CS call or SMS) when an MME fails but restarts. They essentially rely on the principle that MME accepts SGs-paging request received for unknown UEs for a certain period after the MME restart whose duration typically covers the largest tracking area update timer assigned to UEs. During that period, the MME sets a system-wide parameter MME-reset to true. After that period, the MME sets the MME-reset parameter to false and stops accepting SGs paging request for unknown UEs.  

But if the MME fails without restart, or if the MME fails for a long duration, it is no longer possible for the VLR to page the UE via the MME. Since UEs in idle mode are not aware of the MME failure until they need to send some uplink data or signaling (e.g. periodic Tracking Area Update), they remain under LTE but can not receive any more mobile terminated services.

3. Conclusions

It is proposed that CT4 (in charge of stage 2 for restoration procedures) documents the problem and investigates solutions in the TR, in coordination with CT1 (responsible for TS 29.118). 
4. Proposal

It is proposed to agree the following changes to 3GPP TR 23.857 v1.2.0.
* * * First Change * * * *
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* * * Next Change * * * *

4
Requirements analysis and assumptions
The following are the requirements considered as the criteria for developing solutions provided in this study. 
-
The impact or degradation of the service affect on the user shall be minimised.
-
The solution shall not cause overload or congestion in the Core Network and RAN.
-
The solution shall support pre-Rel-10 UEs but not necessary with the same level of efficiency and performance to that provided for UEs from Rel-10 onwards.

-
The solution should minimise the resource reservation in the Core Network and RAN.

-
The impact for the hPLMN by EPC node failure of vPLMN shall be minimised.
-
The deployment of LTE/EPC and SGs interface shall not impair the delivery of Mobile Terminated CS services (e.g. CS call, SMS).
* * * Next Change * * * *

5.2
MME failure

5.2.1
Introduction
This section will analyse the scenarios for MME failure and corresponding consequences according to the current procedures.
MME failure will be detected by the SGW as per restart procedure specified in 3GPP TS 23.007 [2]. MME failure will take place in the following scenarios:

-
MME failure with Restart;

-
MME failure without Restart.

5.2.2
MME failure with Restart

According to the current mechanism described in 3GPP TS 23.007 [2], when an SGW detects that a peer MME has restarted, it shall delete all PDN connection table data/MM bearer contexts associated with the peer node that fails as well as freeing any internal SGW resources associated with those PDN connections. Since there are no bearer/MM contexts in the SGW, the mobile terminated service can not be delivered to the UE for long time. The UE will reattach to the network only when the UE has uplink signalling or data to send.
5.2.3
MME failure without Restart

Editor’s Note: to be completed
5.2.3.x
Outage of CS services
With the deployment of LTE in mobile networks, there is the risk that mobile terminated CS services (e.g. CS calls, SMS, Mobile termination Location request) can not be successfully delivered to the subscriber for a long period (up to the periodic Tracking Area Update timer e.g. 1 hour) after an MME failure without restart or a long MME failure. 

A UE under LTE that requires support of CS or/and SMS services performs a combined attach procedure to attach for both EPS and non-EPS services (i.e. CS services), or both EPS services and "SMS only" services, and a combined tracking area update procedure to update the registration of the actual tracking area (see 3GPP TS 23.401 [6] and TS 24.301 [4]). During those procedures, the serving MME initiates a location update for non-EPS services procedure towards the VLR providing the CS or/and SMS services, thereby establishing an SGs association between the MME and VLR (see 3GPP TS 23.272 [x] and TS 29.118 [y]). Upon receipt of a subsequent CS terminated service (e.g. MT CS call or SMS), the VLR sends an SGs Paging Request message to the serving MME with a "CS call indicator" or an "SMS indicator" which triggers a CS Fallback procedure or SMS transfer via LTE (see 3GPP TS 23.272 [x] and TS 29.118 [y]).

Restoration procedures are defined in 3GPP TS 29.118 [y] (see in particular clause 5.1.3) to maintain mobile terminated CS services (e.g. CS call or SMS) when an MME fails but restarts. They essentially rely on the principle that MME accepts SGs-paging request received for unknown UEs for a certain period after the MME restart whose duration typically covers the largest tracking area update timer assigned to UEs. During that period, the MME sets a system-wide parameter MME-reset to true. After that period, the MME sets the MME-reset parameter to false and stops accepting SGs paging request for unknown UEs.  

But if the MME fails without restart, or if the MME fails for a long duration, it is no longer possible for the VLR to page the UE via the MME. Since UEs in idle mode are not aware of the MME failure until they need to send some uplink data or signaling (e.g. periodic Tracking Area Update), they remain under LTE but can not receive any more mobile terminated services.
