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Start of 1st modified section
7.X
PCRF Discovery and Selection 

7.X.1
General  principles

This clause describes the underlying principles for PCRF selection and discovery:
· The PCRF must be able to correlate the AF service session information received  over Rx+ with the right IP-CAN session (PCC Session binding). 

· The PCRF must be able to associate sessions established over the different reference points (S7, S9, S7a/c), 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.).
Editor’s note: What type of linking between different sessions (Rx+, S7, S9, S7a/c) that is performed by the V-PCRF and the H-PCRF respectively in the different roaming scenarios is FFS. 
· Deployments with more than one PCRF node per PLMN shall be possible.

· It shall be possible to deploy a network so that a PCRF may serve only specific PDN(s). For example, PCC may be enabled on a per APN basis. 
· 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/c interactions, as well as S9, when applicable.

· It shall 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 PDN GW has information about user identity (UE NAI), the APN and the UE IP address(es) for a certain PDN connection. 

· For network based mobility, the S-GW and trusted non-3GPP access has information about the user identity (UE NAI) and the APN(s) but may not know the UE IP address(es). 

· For host based mobility using S2c, the trusted non-3GPP access has information about the user identity (UE NAI) and the local IP address (CoA) but may not know the APN or UE IP address(es) (HoA). 

Editor’s note: The IP-CAN specific information above should eventually be described in the IP-CAN specific annexes.

· All PCRF nodes in a PLMN belong to one or more Diameter realms. Routing of PCC sessions for a UE towards the right Diameter realm in a PLMN is based on standard Diameter routing, as specified in RFC 3588, i.e. based on UE-NAI domain part. 
Editor's Note: It is FFS if other parameters in addition to UE-NAI may be used for initial selection of PCRF.

· Unique identification of an IP-CAN session in the PCRF shall be possible based on the (UE ID, PDN ID)-tuple , the (UE IP Address(es), PDN ID)-tuple and the (UE ID, UE IP Address(es), PDN ID).  
· Editor’s note: It is FFS if the possibility for a UE to have multiple PDN connections to the same APN will require additional information to uniquely identify an IP-CAN session

· Standard IETF RFC 3588 mechanisms and components, e.g. Diameter agents, should be applied to deploy a network where the PCRF implementation specifics are invisible for Diameter clients. The use of Diameter agents, including Diameter redirect agents, shall be permitted, but the use of agents in a certain deployment shall be optional. 
7.X.2
Solution Principles 
Editor’s note: The content of this clause represents the working assumptions made by SA2. Protocol aspects shall be handled by stage 3 work. It is FFS whether the content of this section, or parts of the content, belongs in this specification or should be covered by stage 3 specifications.
In order to ensure that all Diameter session for S7, S9, S7a/c and Rx+ for a certain IP-CAN session reaches the same PCRF in case of a multi-PCRF infrastructure, an optional logical “Diameter Routing Agent (DRA)” function is enabled. The DRA has the following roles:  
· When deployed, DRA needs to be contacted only at first interaction point for a given GW and IP-CAN session, subsequent interactions do not require DRA involvement. 
Editor’s note: It is FFS whether there is one S7a/c instance per IP-CAN session or one S7a/c instance for all IP-CAN sessions.
· When deployed, the DRA is on the Diameter routing path when initiating a session with a PCRF over S7, Rx+, S7a/c, and S9.

· The DRA is involved at IP-CAN session establishment by the PDN GW
· The DRA selects the PCRF at initial attach (IP-CAN session establishment)
· The DRA is involved at Gateway Control session establishment by the S-GW and trusted non-3GPP access
· After IP-CAN session establishment, the DRA ensures that the same PCRF is contacted for Rx+, S7a/c, S7 and S9.
· The DRA keeps status of assigned PCRF for a certain UE and IP-CAN session. And provides  release of such PCRF and UE relationship as needed.  
· It is assumed that there is a single logical DRA serving a Diameter realm. 
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Fig. X.1 PCRF selection and discovery using DRA
The DRA functionality should be transparent to the Diameter applications used on the S7, S7a/c, S9 or Rx+ reference points. Diameter clients shall however respond properly to re-direct responses.
The parameters available for the DRA to be able to determine the already allocated PCRF depends on the reference point over which the DRA is contacted, as described in clause 7.x.1.

End of 1st modified section
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