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1. Reason for Change
Overload of the PCRF and the DRA used for PCRF selection must be described. The related Clause is still empty.

A special consideration requiring description is that the a PCRF for a user can not be changed while it holds state specific for a user an IP CAN session, and that the same PCRF needs to be addressed for the same user and IP CAN session via various interface and by different PCC related applications. A specialised DRA assists in the related PCRF selection.
2. Proposal

It is proposed to agree the following changes to 3GPP TR 29.809v010
* * * First Change * * * *

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]
IETF RFC 6733: "Diameter Base Protocol".
[3]
3GPP TR 23 843: "Study on Core Network Overload Solutions".

[4]
IETF Draft draft-ietf-dime-overload-reqs-03: "Diameter Overload Control Requirements".

Editor's note:
The above document cannot be formally referenced until it is published as an RFC.

[5]
3GPP TS 29.002: "Mobile Application Part (MAP) specification".
[a]
3GPP TS 23.203: "Policy and charging control architecture".

[b]
3GPP TS 29.212: "Policy and Charging Control (PCC); Reference points".

[c]
3GPP TS 29.213: "Policy and Charging Control signalling flows and Quality of Service (QoS) parameter mapping".

[d]
3GPP TS 29.214: "Policy and Charging Control over Rx reference point".

[e]
3GPP TS 29.215: "Policy and Charging Control (PCC) over S9 reference point;
 Stage 3".
* * * Next Change * * * *

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].

DRA
Diameter Routing Agent

IPX
IP exchange
PCC
Policy and Charging Control
PCRF
Policy and Charging Rules Function
* * * Next Change * * * *

5.3.3
Overload of the PCRF
5.3.3.1
Introduction
The Policy and Charging Control architecture and stage 2 procedures are described in TS 23.203 [a]; related stage 3 specifications are TS 29.212 [b], TS 29.213 [c], TS 29.214 [d] and TS 29.215[e].
5.3.3.2
Causes of Overload
See sub clause 5.3.1.
5.3.3.3
Impacts

A PCRF must be able to associate sessions established over the different reference points (Gx, S9, Gxa/Gxc) for the same UE's IP CAN session. The actual reference points that need to be correlated depend on the scenario (e.g. roaming, LBO etc.). The PCRF associates those sessions with session information related to the same UE obtained over the Rx,  Sd or S9 reference point ("session binding"). The PCRF serving a UE is selected when the first Diameter sessions related to the UE is established. It keeps state related to the UE as long as any related Diameter session is ongoing and cannot be changed for that duration. However, a new PCRF can be selected when a UE attaches to the network and sets up a new IP CAN session.
A specialized Diameter Routing Agent (DRA) can be deployed to assist in the PCRF selection, when new PCC related Diameter sessions are being set up (see sub clause 5.3.x). 
* * * Next Change * * * *

5.3.x
Overload of the DRA used for the PCRF selection

5.3.x.1
Introduction

The Policy and Charging Control architecture and procedures related to the Diameter Routeing Agent (DRA) are described in TS 23.203 [a] and TS 29.213 [c].
5.3.x.2
Causes of Overload

See sub clause 5.3.1.
5.3.x.3
Impacts
In order to ensure that all Diameter sessions for Gx, S9, Gxa/Gxc, Rx and Sd (when the unsolicited application reporting applies) for a certain IP‑CAN session reach the same PCRF when multiple and separately addressable PCRFs have been deployed in a Diameter realm, an optional logical "Diameter Routing Agent (DRA)" function is enabled. The DRA acts as a proxy agent or a redirect agent. In addition the DRA stores information about the assigned PCRF for a UE and IP CAN session. The DRA selects the PCRF at IP CAN session or Gateway Control session establishment and stores the PCRF address. After IP CAN session or Gateway Control Session establishment, the DRA ensures that the same PCRF is contacted for all related Rx, Gxa/Gxc, Gx, S9 and Sd Diameter Sessions. 
It is assumed in TS 23. 203 [a] that there is a single logical DRA serving a Diameter realm. 
* * * Next Change * * * *

6.2.4
Diameter Session Management in 3GPP networks

In the 3GPP Diameter applications, two main cases exist:

-
Diameters sessions established on a per UE basis for a long duration, which may last some hours or days. This is the case for PCC and charging related Diameter applications (see sub clauses 5.3.3 and 5.3.x and 5.3.a) or between access entities and 3GPP AAA server for non 3GPP access.

-
Diameter sessions which are implicitly terminated, so with no state maintained in the server. This is the case for HSS Diameter applications

When handling overload conditions or to prevent overload, a solution could be to use load balancing to other servers which are not overloaded, but this may not be so straightforward:

-
a user is configured in one HSS, and if this HSS is overloaded, it is not possible to transfer the traffic of the user to another HSS;

-
when establishing a new IP CAN session for a user and related Diameter sessions to a PCRF or a 3GPP AAA server, it may be possible to select a PCRF or 3GPP AAA server, but when a user has established IP CAN sessions, they cannot be moved to another server. (The network could terminate IP CAN sessions and select a new PCRF or AAA server when the UE re-establishes them, but this would  impact the user’s experience and also cause extra signalling load.)
These considerations may not impact the protocol for load and overload but are more related to behaviour of the Diameter nodes, which would therefore be application or session dependent. These examples also raise questions to which extent the node behaviours for overload handling enter into the scope of 3GPP standardisation or may be better left to implementation.
* * * End of Changes * * * *

