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Abstract of the contribution: This contribution discusses principles for PCRF selection and discovery.
Discussion

When discussing solutions for PCRF discovery/selection, it is proposed to first agree on the underlying principles. We see that the following principles apply:

· Reliable PCC session binding shall be enabled. The PCRF must be able to ensure that AF service session information is bound to the right IP-CAN session. 

· S7 correlation of IP-CAN sessions with S7a/b/c required for separate (V-/H-)PCRF:s with S9 between them.

· S7 correlation of IP-CAN sessions with S7a/b/c is required to be internal in the (V-)PCRF when the PDN-GW is in the same network as the terminal in the present architecture. Requiring one PCRF only generates a requirement that S7a/b/c addressing, and possibly, information being coordinated with S7 to ensure the same PCRF is contacted over both S7a/b/c and S7. Since there is a (roaming) case where S7a/b/c terminates at a different form where the S7 terminates, there is a need to consider both the (optimized) case where a single PCRF performs direct correlation between S7a/b/c and S7 and the case (roaming with home routed traffic) where a PCRF in a visited network performs correlation between S7a/b/c and S9 and the PCRF in the home network correlates S9 with S7.

· More than one PCRF node per PLMN may be expected
· The architecture shall permit the PCRF destination to be configured in the PCEF per PDN and per UE. In release 7, PCC is enabled on a per APN basis (represented by a PDN access point) at the PCEF. It may be recommended to use the same PCRF destination for all APN:s connecting to the same PDN. It is proposed to keep this principle also in release 8. The Rel-7 also permits the same PCRF destination to be configured for all PDN accesses at the same PCRF, if needed. By configuring the PCRF destination per PDN it is possible to support an efficient network deployment where the configuration for a certain PDN is limited to only those PCRF handling this PDN. Note that PCRF access to subscription data over the Sp reference point is not limited by this option.    
· For release 8 it is also proposed that it shall also be possible to deploy a network so that the same PCRF can be allocated for all PDN connections for a UE.  
· A standardized procedure for contacting the PCRF is preferred to ensure interoperability between PCRFs from different vendors. The procedure may be specific for each reference point. The procedure shall enable the PCRF(s) to coordinate S7, Rx+ and, when applicable, S7a/b/c interactions, as well as S9, when applicable
· The solution should allow that entities contacting the PCRF may be able to provide different sets of information about the UE and PDN connections. For example:

· The AF has information about UE IP address and PDN but may not have user identity information

· The S-GW has information about the user identity (IMSI), the APN(s) and the PDN GW address(es) but may not know the UE IP address(es). 
· The PDN GW has information about user identity (IMSI), the APN and the UE IP address(es) for a certain PDN connection. 
· Standard IETF RFC 3588 mechanisms and components, e.g. Diameter agents, should be sufficient to deploy a network where the PCRF implementation specifics are invisible for Diameter clients. The use of Diameter agents shall be permitted, but the use of agents in a certain deployment shall be optional. 
Solution principles
General 

In order to ensure that all Diameter session for S7, S9, S7a/b/c and Rx+ for a certain IP-CAN session reaches the same PCRF, an optional logical “Diameter Routing Agent (DRA)” is introduced. The DRA has the following functions/roles: 

· When deployed, the DRA is the first point of contact when initiating a session with a PCRF over S7, Rx+, S7a/b/c, and S9.

· The DRA is contacted by the PDN GW during IP-CAN session establishment
· The DRA selects the PCRF at initial attach (IP-CAN session establishment)
· The DRA is contacted by the S-GW, ePDG and GW in trusted non-3GPP access at Gateway Control session establishment
· After IP-CAN session establishment, the DRA ensures that the same PCRF is contacted for Rx+, S7a/b/c, S7 and S9.
· The DRA is session aware and keeps status of assigned PCRF for a certain UE and IP-CAN session
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Mechanism for Initial PCRF selection

When the DRA receives an IP-CAN session establishment request, the DRA assigns a PCRF for the IP-CAN session. The message reaches the DRA based on standard Diameter routing. 

The parameters that the DRA may require to assign an appropriate PCRF include PDN identifier (APN) and UE identity.(IMSI). When additional PDN connection is opened, the DRA may assign a new PCRF configured for a certain PDN or the same PCRF as was assigned for the already opened PDN connection, depending on operator configuration.
Mechanism for finding an already assigned PCRF for a given UE and IP-CAN session

When the DRA receives a S7, S7a/b/c, S9 or Rx+ message, the DRA ensures that the messages ends up on the assigned PCRF.  The message reaches the DRA based on standard Diameter routing. If Diameter functionality is used as a basis for DRA, support for RFC 3588 for redirect functionality could be utilized but it could also be possible for the DRA to use proxy agent functionality for this purpose. Further work on protocols and DRA functionality should be done together with Diameter expertise in CT3 and CT4. 

The parameters available for the DRA to be able to determine the already allocated PCRF depends on over which reference point the DRA is contacted.
For Rx+, the UE IP address and PDN information is available while the UE ID availability is not guaranteed.
For S7a/b/c, the UE Identity and the APN is available but the UE IP address(es) availability is not guaranteed.
For S7, the UE identity, the PDN and UE IP address(es) are available.

The DRA functionality should be transparent to the Diameter applications used on the S7, S7a/b/c, S9 or Rx+ reference points. Diameter clients shall however respond properly to re-direct responses.
Proposal / Conclusion
It is proposed to discuss the DRA in relation with the EPC architecture, and more specifically with relation to diameter routing over S7, S9, S7a/b/c and Rx+. Relationship with other Diameter-based reference points is for further study. The protocol aspects also need to be checked with relevant CT groups.
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