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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.

1
Scope

The objective is to study overload control mechanisms for Rf and Ro interfaces based on the conclusion of TR 29.809 [212].
For 3GPP Diameter Charging interfaces, the Diameter overload control mechanism are based on the IETF Draft "Diameter Overload Indication Conveyance" that defines the AVPs for the transport of overload information of Diameter application as well as the basic behaviour of the Diameter endpoints receiving this information.
The latest IETF version: i.e. draft-ietf-dime-ovli-08 [404] is considered as the reference of this TR based on the fact that the IETF draft has evolved since the TR 29.809 [212] is completed. 

Editor’s Note:
Whenever IETF draft beyond 08 is available before TR completion, it shall be considered as the new reference of the TR.

As per TR 29.809 [212], the following conclusions apply and are not studied in this TR:
-
How a reporting node determines it is entering into an overload condition is implementation dependent.

-
How a reporting node determines the contents value of the overload report (i.e. OC-OLR AVP) is implementation dependent.
-
How a reacting node achieves traffic reduction (i.e. selection of impacted sessions) is implementation dependent.
The following issues are covered by the TR:
-
Application and/or modification of current failure handling functionality defined in TS 32.299 [50] for Diameter online and offline charging in the Charging Trigger Function when reacting to overload control indication from the OCS or CDF, respectively.
2
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The following documents contain provisions which, through reference in this text, constitute provisions of the present document.

-
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-
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.
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3
Definitions, symbols and abbreviations

3.1
Definitions

For the purposes of the present document, the terms and definitions given in TR 21.905 [100] 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 [100].

middle tier TS: term used for the 3GPP charging TSs that specify the domain / subsystem / service specific, online and offline, charging functionality. These are all the TSs in the numbering range from TS 32.250 to TS 32.27x, e.g. TS 32.250 [10] for the CS domain, or TS 32.270 [30] for the MMS service. Currently, there is only one "tier 1" TS in 3GPP, which is the TS 32.240 that specifies the charging architecture and principles. Finally, there are a number of top tier TSs in the 32.29x numbering range ([50] ff) that specify common charging aspects such as parameter definitions, encoding rules, the common billing domain interface or common charging applications.

offline charging: charging mechanism where charging information does not affect, in real-time, the service rendered

online charging: charging mechanism where charging information can affect, in real-time, the service rendered and therefore a direct interaction of the charging mechanism with session/service control is required

3.2
Symbols

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

Rf
Offline Charging Reference Point between a 3G network element and the CDF.

Ro
Online Charging Reference Point between a 3G network element and the OCS.

3.3
Abbreviations

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

ACA
ACcounting-Answer

ACR
ACcounting-Request 

ADC
Application Detection and Control

AoC
Advice of Charge

AS
Application Server

ASA
Abort-Session-Answer

ASR
Abort-Session- Request

AVP
Attribute Value Pair

CCA
Credit-Control-Answer

CCR
Credit-Control-Request

CDF
Charging Data Function

CDR
Charging Data Record

CEA
Capabilities-Exchange-Answer

CER
Capabilities-Exchange-Request

CGI
Cell Global Identification

CI
Cost-Information

CSG
Closed Subscriber Group

CSG ID
Closed Subscriber Group Identity
DBPA
Diameter Base Protocol Accounting
DCD
Dynamic Content Delivery
DPA
Disconnect-Peer-Answer

DPR
Disconnect-Peer-Request

DRM
Digital Rights Management

DWA
Device-Watchdog-Answer
DWR
Device-Watchdog-Request

ECGI
E-UTRAN Cell Global Identifier

ECUR
Event Charging with Unit Reservation

FQDN
Fully Qualified Domain Name

FUI
Final-Unit-Indication

HSGW
HRPD Serving GateWay 

GSU
Granted-Service-Unit

IEC
Immediate Event Charging

IM
Instant Messaging

IMS
IP Multimedia Subsystem

IMS-AGW
IMS Access Media Gateway

MSCC
Multiple Services Credit-Control

NetLoc
Network provided Location information

NNI
Network to Network Interface

OCS
Online Charging System
OFCS
OFfline Charging System

RAA
Re-Auth-Answer

RAI
Routeing Area Identity

RAR
Re-Auth-Request

RAVEL
Roaming Architecture for VoicE over IMS with Local breakout

SAI
Service Area Identifier
SCCP
Signalling Connection Control Part
SDP
Session Description Protocol

TAI
Tracking Area Identity 

TDF
Traffic Detection Function

TrGW
Transition GateWay

TWAG
Trusted WLAN Access Gateway

TWAN
Trusted WLAN Access Network

VCS
Voice Call Service

4
Overview

4.1
Introduction
TR 29.809 [212] has investigated the possible Diameter-based mechanisms to support overload control mechanisms in 3GPP core networks. 

Two main activities have been addressed:

· Identification of requirements for an improved overload control mechanism over Diameter based signaling interfaces used in 3GPP core networks;

· Evaluations of the proposed IETF solutions to cover the requirements of Diameter overload control.

The  TR 29.809 [212] concludes that the generic solution as currently defined in the draft-ietf-dime-ovli-02 [403] is recommended as the basis to perform overload control over 3GPP Diameter applications (see clause 8.3.2 in  TR 29.809 [212]). This solution provides a set of generic Diameter AVPs that can be re-used over any Diameter application to transport overload indication between Diameter endpoints.
This conclusion has also an impact on Diameter charging applications. Currently "DIAMETER_TOO_BUSY" error is used to solve overload issue in Diameter charging applications. For example, in offline charging, NEs will keep on retransmitting buffered ACRs every specific period to CDF after receiving "DIAMETER_TOO_BUSY" error or NEs will transfer these buffered ACRs to another CDF when they know there exists another CDF. "However, the Protocol Error "DIAMETER_TOO_BUSY does not provide detailed information of the severity of the overload state of the server. Furthermore, it can be imagined that in the case the server is already overloaded, it has to respond to each request with this error code, which may make things even worse. Although the recipient of the Protocol Error "DIAMETER_TOO_BUSY" could send further requests to alternate peers (if applicable) to offload the overloaded node, there is no existing explicit indication of when the overloaded node is not overloaded anymore. This results in implementation specific handling that is not deterministic or optimal."
4.2
Problems and goals
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