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Foreword

This Technical Report has been produced by the 3rd Generation Partnership Project (3GPP).

The contents of the present document are subject to continuing work within the TSG and may change following formal TSG approval. Should the TSG modify the contents of the present document, it will be re-released by the TSG with an identifying change of release date and an increase in version number as follows:

Version x.y.z

where:

x
the first digit:

1
presented to TSG for information;

2
presented to TSG for approval;

3
or greater indicates TSG approved document under change control.

y
the second digit is incremented for all changes of substance, i.e. technical enhancements, corrections, updates, etc.

z
the third digit is incremented when editorial only changes have been incorporated in the document.

Introduction

1
Scope

The present document …

2
References

The following documents contain provisions which, through reference in this text, constitute provisions of the present document.

-
References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.

-
For a specific reference, subsequent revisions do not apply.

-
For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.

[1]
3GPP TR 21.905: "Vocabulary for 3GPP Specifications".
[2]
3GPP TS 23.007: "Restoration procedures".
[3]
3GPP TS 29.274: "Evolved General Packet Radio Service (GPRS) Tunnelling Protocol for Control plane (GTPv2-C); Stage 3".
3
Definitions, symbols and abbreviations

3.1
Definitions

For the purposes of the present document, the terms and definitions given in TR 21.905 [1] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in TR 21.905 [1].

3.2
Symbols

For the purposes of the present document, the following symbols apply:

<symbol>
<Explanation>

Editor’s note: To be completed or section removed.
3.3
Abbreviations

For the purposes of the present document, the abbreviations given in TR 21.905 [1] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in TR 21.905 [1].

EPC
Evolved Packet Core

EPS
Evolved Packet System
GTP
GPRS Tunnelling Protocol

MME
Mobility Management Entity

SGW
Serving Gateway

Editor’s note: To be completed.
4
Requirements analysis and assumptions

4.1
Introduction

This clause contains the requirements for the solution provided in this study. The general goal is to have a set of procedures ensuring that the impact of the failure of a node is limited to the loss of the capacity of that node for the time that it is out of service, plus some additional signalling in order to perform the take over by other network elements with the same function.
4.2
Impacts on Service Interruption Time

The restoration procedures could involve some steps that take place during the reestablishment of PDN Connections after the outage has occurred (i.e. after the network element that failed returns to normal functioning or another network element takes over). If that is the case, time of service interruption should not be significant.
4.3
Load balancing

The solution provided should be such that it allows the recovery of the network to a situation where the load is balanced between network elements performing the same function.
5
Failure scenarios

5.1
Introduction

The following figure shows the network elements of the EPS. According to this the targets for the study are coloured red in the following figure.
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Figure 5.1: 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

Editor’s note: This section will contain the scenarios for MME failure and the corresponding consequences according to the current procedures.
5.3
SGSN failure

Editor’s note: This section will contain the scenarios for SGSN failure and the corresponding consequences according to the current procedures.
5.4
SGW failure

Editor’s note: This section will contain the scenarios for SGW failure and the corresponding consequences according to the current procedures.

6
Alternative solutions 

Editor’s note: This section will contain all the possible solutions presented and the changes required in the specifications to implement them.

7
Conclusions and recommendations

Editor’s note: This section will indicate a proposed solution for each of the failure cases that require one.
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