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1. Introduction
In CT4#50 meeting, a feasibility study for Node Restoration in EPS was agreed.This contribution proposes the scenarios for MME/SGSN, SGW or the PGW failure.
2. Reason for Change
Either the scenarios that the MME/SGSN/SGW/PGW is restarted and the MME/SGSN/SGW/PGW is failed without restart are happened on the MME/SGSN, SGW or the PGW shall be considered in the solution.
According to the current TS23.007, when the SGW detects the MME restarts, the SGW releases locally all bearer and MM contexts corresponding to the restarted MME. This results in that no DL data can be delivered to the UE until UE re-attaches to the network. Then the NW initiate the Service Request procedure will not be successful.

When the SGW restarts, the MME and PGW will locally release all bearer and MM contexts corresponding to the restarted SGW. The UE will be detached in the MME and PGW. Then the DL data can not reach to the UE and the UE will be reattached if there is uplink signaling or data.
3. Conclusions

<Conclusion part (optional)>

4. Proposal

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

5
Failure scenarios

5.1
Introduction

The following figure shows the network elements of the EPC. According to this the targets for the study are coloured red in the following figure.
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Figure 5.1-1: Network elements to be considered in the study

The following clauses cover each of the possible failure cases and indicate how they affect service.
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.
5.2.3       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.
5.2.4       MME failure without Restart
Editor’s Note: to be completed
* * * Next Change * * * *

5.3
SGSN failure


5.3.1
Introduction
This section will analyse the scenarios for SGSN failure and corresponding consequences according to the current procedures.
SGSN failure will be detected by the SGW as per restart procedure specified in 3GPP TS 23.007 [2]. SGSN failure will take place in the following scenarios:

-
SGSN failure with Restart;

-
SGSN failure without Restart.
5.3.2
SGSN failure with Restart

According to the current mechanism described in 3GPP TS 23.007 [2], when an SGW detects that a peer SGSN 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.

5.3.3
SGSN failure without Restart
Editor’s Note: to be completed

* * * Next Change * * * *

5.4
SGW failure


5.4.1
Introduction
This section will analyse the scenarios for SGW failure and corresponding consequences according to the current procedures.
SGW failure will be detected by the PGW, MME and SGSN as per restart procedure specified in 3GPP TS 23.007 [2]. SGW failure will take place in the following scenarios:

-
SGW failure with Restart;

-
SGW failure without Restart.
5.4.2
SGW failure with Restart

According to the current mechanism described in 3GPP TS 23.007 [2], when a PGW/MME/SGSN detects that a peer SGW 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 PGW/MME/SGSN resources associated with those PDN connections. Since there are no bearer/MM contexts in the PGW, the mobile terminated service can not be delivered to the UE for long time. If the MME/SGSN performs implementation specific action to cleanup external resources, including at eNodeB/RNC and UE, the UE will be reattached to the network and the EPS services will be restored. Otherwise the UE will be reattached to the network only when the UE has uplink signalling or data to send.
5.4.3
SGW failure without Restart
Editor’s Note: to be completed

* * * Next Change * * * *

5.5
PGW failure


5.5.1
Introduction
This section will analyse the scenarios for PGW failure and corresponding consequences according to the current procedures.
PGW failure will be detected by the SGW as per restart procedure specified in 3GPP TS 23.007 [2]. PGW failure will take place in the following scenarios:

-
PGW failure with Restart;

-
PGW failure without Restart.
5.5.2
PGW failure with Restart

Editor’s Note: to be completed
5.5.3
PGW failure without Restart
Editor’s Note: to be completed
* * * End of Change * * * *
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