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Abstract of the contribution: This contribution considers two updates: one is to clarify that DLM can be used in a similar manner for other Diameter interfaces that route/select the server as S6. Second, it provides a description of how a DRA can use load information from PCRF as additional consideration in selecting it for new IP CAN sessions. 
Introduction
PCRF discovery procedures are needed where more than one PCRF is present in an operator’s network realm. Within such a deployment DRA is used to select a PCRF. Then the DRA shall take the PCRF load status into consideration, e.g. whether the PCRF is in congestion status.
Discussion
In the last meeting it was recommended to investigate the following (TR 23.843, section 6.2.5.2):
Editor’s Note: Other Diameter applications may use similar functions as DLM and is FFS.

In PCC architecture there is a key function called DRA used to select the PCRF. This contribution attempts to clarify its behaviour. 

The PCRF discovery procedures are needed where more than one PCRF is present in an operator’s network realm. Within such a deployment, an additional functional element, called DRA, is needed. PCRF discovery procedures include all the procedures that involve a DRA functional element.
The DRA shall support the functionality of a proxy agent and a redirect agent as defined in RFC 3588. The mode in which it operates (i.e. proxy or redirect) shall be based on operator’s requirements. 

DRA can use a similar method as DLM to get the load of the PCRF, i.e. methods that use the aggregate number of DIAMETER_TOO_BUSY messages it receives, or the related PCRF notify its load to DRA. The details can be discussed in stage 3. 

Proposal
This paper clarifies how the DRA selects the least congested PCRF for a UE/IP-CAN session. 
* * * Start of proposed changes in TR 23.843 * * * *
6.2.5.2
Solution Description: Diameter Load Manager 

Editor’s Note:  In this section, proposed solutions will be documented or referred to from section 6 as appropriate, and analysed on the aspects described for investigation in section 6.2.5.1.
In order to handle a large number of concurrent messages on S6 interface, a server like the HSS and a Diameter Agent function can selectively drop requests or answer with 3004 DIAMETER_TOO_BUSY to relieve the load on the HSS. Answering with 3004 DIAMETER_TOO_BUSY is preferred to dropping requests when possible since it provides the client with some feedback. In this alternative, there is a Diameter Agent – DLM (Diameter Load Manager) that acts as a load handling proxy for the HSS and is one Diameter hop from the HSS. There may be more than one DLM in an operator network, however, an HSS is load balanced through a single DLM. The DLM, for example, can derive dynamic load of HSS based on initial configuration information, methods that use the aggregate number of DIAMETER_TOO_BUSY messages it receives, request message drops by HSS, as well as SCTP transport level indications of load on the DLM – HSS interface, etc. The methods to derive load are implementation dependent and outside the scope of this study. When the HSS consists of a cluster of nodes / Front Ends (FE), the DLM distributes requests to FEs based on the estimated load levels of each FE. When the aggregate load on the HSS (or DLM) reaches a preconfigured threshold level, the DLM may rank the request messages via proprietary means dependent on an application basis and forward high priority messages to HSS while dropping or answering with 3004 DIAMETER_TOO_BUSY for lower priority messages. Answering with 3004 DIAMETER_TOO_BUSY for certain types of messages by DLM may be used as an early indication mechanism to contain the load on the HSS, and as a means to inform the Diameter client. The DLM function may be used in a similar manner for other interfaces that implement an implicitly terminated Diameter session (i.e. server does not maintain state of the session) that routes/selects the server as for S6 interface related function. The DLM function may be used in a similar manner for other interfaces that implement an implicitly terminated Diameter session model as for S6 interface related function. 
Editor’s Note: Ranking of messages and Diameter application behaviour in DLM are FFS.


For the PCC architecture, DRA can contain functionality similar to DLM and apply it as additional operator policies during PCRF selection. In this case, the DRA takes the PCRF load into consideration for selecting within the set of PCRF servers that are applicable for an UE/ IP CAN session. The DRA can use similar methods as DLM to get the load of the PCRF, e.g. methods that use the aggregate number of DIAMETER_TOO_BUSY messages it receives, related PCRF notification of its load to DRA, etc. With the load of the PCRF, the DRA can maintain a prioritized list of servers and use that information as selection criteria for PCRF. The DRA may estimate the PCRF server load with certain accuracy if it is on the path of signalling between PCC clients and PCRF (DRA in proxy mode) and additional logic is implemented for load estimation.
* * * End of proposed changes in TR 23.843 * * * *
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