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Foreword

This Technical Specification 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.

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 23.401: "GPRS Enhancements for E-UTRAN Access".

[3]
3GPP TS 23.060: "General Packet Radio Service (GPRS); Service description; Stage 2".
[4]
3GPP TR 23.843: "Study on Core Network Overload Solutions".
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:
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].
4
Introduction to GTP-C overload control
4.1
Scenarios leading to GTP-C overload
Editor's Note: Description of various scenarios resulting into the overload of the network due to messaging over GTP-C based interfaces. Most of these scenarios are captured in TR 23.843 clause 4.
4.2
GTP-C signalling based Load and Overload Control solution

4.2.1
Description
Editor's Note: Introduction to "Load Control" and "Overload Control" concepts and the "GTP-C signalling based Load and Overload Control" solution as defined in 3GPP TS 23.401 clause 4.3.7.1a.
4.2.2
Principles of Load Control
Editor's Note: High level principles of "Load Control" as defined in 3GPP TS 23.401 clause 4.3.7.1a.1.
4.2.3
Principles of Overload Control
Editor's Note: High level principles of "Overload Control" as defined in 3GPP TS 23.401 clause 4.3.7.1a.2.
4.2.4
Applicability to 3GPP and non-3GPP interfaces
4.2.4.1
Description

Editor's Note: Benefit to extend the support of the overload control solution on the interfaces such as Sm/Sn, S10, S3, S16, S2a, S2b, are assessed here.
5
Load Control Information
Editor's Note: This clause defines the details related to the "Load Control" Information.
5.1
General

5.2
Definition

Editor's Note: This clause will have various alternatives each defining the structure of "Load Control Information". Each alternative will be evaluated to conclude the normative definition of the "Load Control Information".
5.2.1
Requirements

Editor's Note: This clause will capture the requirements guiding the definition of the "Load Control Information".

5.2.2
Alternative 1

5.2.2.1
Description

5.2.2.2
Evaluation

5.3
Frequency of inclusion

Editor's Note: This sub clause aims at defining how often/frequently the "Load Control Information" should be transferred.

5.3.1

Requirements

5.3.2
Alternative 1

5.4
Interaction with existing mechanisms 

Editor's Note: This sub clause covers the potential interaction between the newly defined load control mechanisms and the existing mechanisms, such as load-balancing using DNS returned weights; etc.

5.4.1
General

5.4.2
Information received from DNS 

5.4.2.1
Description
6
Overload Control Information

6.1
General

6.2
Definition

Editor's Note: This clause will have various alternatives each defining the structure of "Overload Control Information". Each alternative will be evaluated to conclude the normative definition of the "Overload Control Information".
6.2.1
Requirements

Editor's Note: This clause will capture the requirements guiding the definition of the "Overload Control Information".

6.2.2
Alternative 1

6.2.2.1
Description

6.2.2.2
Evaluation

6.3
Frequency of inclusion

Editor's Note: This sub clause aims at defining how often/frequently the "Overload Control Information" should be transferred.

6.3.1
Requirements

6.3.2
Alternative 1

6.4
Message throttling 

Editor's Note: This sub clause investigates various aspects related to message throttling. 
6.4.1
Throttling algorithms

Editor's Note: This sub clause investigates and evaluates various message throttling algorithms to recommend a default algorithm which should be minimally implemented as the support of GTP-C overload control solution.

6.4.2
Message prioritization

Editor's Note: Various criteria for the message prioritization so that the low priority messages are throttled before the other messages, when the message throttling is to be applied, are investigated here. 
6.4.2.1
Description

6.4.2.2
Based on procedures

6.5
Propagation of MME/SGSN identity to PGW

6.5.1
Description

Editor's Note: Propagation of the currently serving MME/SGSN identity to the PGW, in order to ensure that the PGW applies the overload control mechanisms towards the correct MME/SGSN, are investigated in this clause.
6.6
Interaction with existing mechanisms 

Editor's Note: This clause covers the potential interaction between the newly defined overload control mechanisms and the existing mechanisms, such as overload control using APN back-off timer; etc.

6.6.1
DDN throttling 

6.6.2
Congestion control using APN back-off timer

7
Deployment related considerations 

7.1
General

Editor's Note: In this clause, various implementation and deployment related consideration for the support of load/overload control mechanisms are studied.
7.2 
Discovery of the support of the feature by the peer node
7.2.1
Description

Editor's Note: Methods to realize the support of the "Load and Overload Control Mechanism" feature by the peer node are investigated within this sub clause. 
7.3 
Supporting the feature across the PLMN boundary
7.3.1
Description

Editor's Note: Supporting the GTP-C Overload Control across the PLMN boundary is studied here. Currently, 3GPP TS 23.401 has following related text "Based on local policies/configuration, a GTP-C node may support Overload Control feature and act upon or ignore Overload control Information in the VPLMN when received from HPLMN and in the HPLMN when received from VPLMN.  When this feature is supported, a GTP-C node  may decide to send different values of Overload control Information on inter-network (roaming) and on intra-network (non-roaming) interfaces based on local policies/configuration."
8
Heterogeneous network related considerations
8.1
General

Editor's Note: The network with non-homogenous support of the "GTP-C load/overload control mechanisms", such that some nodes are upgraded with the support for the feature while the others are not, are termed as heterogeneous network for this study. Various aspects related to the enabling/disabling of the "GTP-C load/overload control" feature in such a heterogeneous network are investigated in this clause. 
8.2
Implicit overload control mechanisms
Editor's Note: Potential mechanisms which to do not rely on the explicit exchange of the load/overload control information could be considered to identify a possible overload condition of the GTP-C peer node. Additionally, for the self-protection, the overloaded node may take certain mitigation actions such as message prioritization to discard the lower priority messages. These "Implicit overload control mechanisms" are investigated here.
8.3
Issues in the network with partial support of the feature 

9
Conclusion and recommendations
Annex A (informative):
Impacts to Specifications
Annex B (informative):
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