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Abstract of the contribution: Discuss centralization of PCRF selection process within the PCRF itself and provide a high-level mechanism to demonstrate that such an architecture is possible and desirable.

1. Introduction

At the previous SA2 meeting #60 in Kobe, contribution S2-074218 was introduced which described a means of selecting the PCRF in the context of the SAE release 8 architecture. Discussion has followed since that meeting and further clarification is necessary to more fully describe the previously presented PCRF selection mechanism based on DIAMETER realm based routing.
2. Discussion

2.1. PCRF Discovery

Elements that wish to discover the PCRF for a given session or subscriber must proceed through a number of steps: they must first locate a DIAMETER peer, locate the correct PLMN, locate the correct administrative domain within the target PLMN, and finally locate the correct instance of the PCRF serving the subscriber.

2.1.1 Step 1: Locating a Local DIAMETER Peer
Elements wishing to contact a PCRF for PCC: PCEFs and AFs may have a statically configured next-hop to which they have previously established DIAMETER connectivity in their local administrative domain. For example, a PCEF in a PLMN may contact a local PCRF when establishing a new PCC session even though the subscriber served may exist in another PLMN. This DIAMETER peer may, in fact, be the actual PCRF that is to serve the PCC session, or it may use a selection/routing algorithm such as DIAMETER realm-based routing (RFC-3588) where it utilizes the Realm Routing table to further route the request to the serving PCRF instance. 
2.1.2 Step 2: Locating the Correct PLMN

In the case where the PCEF or AF exists in a visited PLMN, contacting the local PCRF function in order to ultimately establish a path to the home PCRF is key to ensuring that the V-PCRF is correctly selected and inserted into the PCC message flows. It is possible that the V-PCRF may not have an H-PCRF with which to correspond for the given session in which case, again, initial routing to a local element is critical.

The V-PCRF can locate the correct H-PCRF during initial session establishment (at the time connectivity is established for the given device) to setup the appropriate S9 sessions by using DIAMETER realm-based routing (RFC-3588). In such a case the V-PCRF utilizes the Realm Routing table that was established statically via OA&M or through dynamic peer discovery. In the case where neither source of information is available a third-party may be utilized to establish connectivity to the H-PLMN (for example, a clearinghouse, etc.).

This type of routing is very similar to the existing routing mechanism used between PLMNs for SIP based communications where the domain in the request URI of the request is used, in part or in whole, to determine the peer network with which connectivity should be established via I-CSCF/I-BCFs.

2.1.3 Step 3: Locating the Correct Instance of the PCRF in the PLMN
In either case, where a V-PCRF or H-PCRF is to be selected, the key underlying principle that should be held to is that as long as a DIAMETER session is active for a given subscriber to an AF, PCEF, or peer PCRF, a selection request for a new DIAMETER session should route to the PCRF instance handling the existing DIAMETER sessions.

How this is handled in a homogenous PCRF environment can be left entirely to the implementation of the PCRF “cloud.” Where a heterogeneous PCRF environment exists, several possible options exist including storing the PCRF assignment at the SPR via the Sp interface such that any new DIAMETER session to a PCRF that is not handling that subscriber may trigger a request to the SPR to retrieve the instance assignment for further routing. This is analogous to storage of the S-CSCF selection and retrieval from the I-CSCF or AS via the Cx or Sh interfaces, respectively.

3.  PCRF Assignment
The decision making process for selecting a physical PCRF instance to serve a particular DIAMETER session should be made by the logical PCRF function present in the PLMN. There are a number of reasons for leaving PCRF selection up to the PCRF as opposed to another network element: it allows the PCRF to take note of conditions within the logical PCRF cloud at the time a request is made of which physical PCRFs are available and capable of handling a request, eliminates the need to coordinate the internal PCRF topology with other elements both within and possibly external to the PLMN in which the logical PCRF cloud resides, and ensures that a consistent decision is made as to which PCRF is serving the subscriber rather than transporting the selection information among the various nodes, some of which may not have connectivity to one another, that may need to contact the PCRF.

4. Identifying the Session to be Handled
There has been some discussion as to whether or not a PCRF selection must be made solely off of an IP address, with no identifying subscriber information available for use. Such a selection, even in a release 7 PCC environment without the additional requirements raised as part of SAE specification, is difficult to implement in environments that have overlapping address spaces, and dynamic IP address assignments.

In environments where the IP address assigned to a particular subscriber may change frequently, it is possible that the IP address that PCC rules are applied to may no longer belong to the device/subscriber that triggered the request at the time the rules are sent to the PCEF. 
Further, if overlapping address spaces exist due to NATing or the presence of RFC-1918 private IP subnets, it may be difficult to discern which session binding is intended at the PCRF when only an IP address is supplied as the sole identifier of the subscriber; it is possible there may be more than one subscriber using the same IP address across multiple PLMNs.

Therefore, an AF initiated PUSH of PCC rules to the PCEF, where the AF supplied only an IP address would require further study to understand. 
It is assumed that in a PULL model, the PCEF would throw-away any PCC rules elicited if the underlying IP address they were to be assigned to had been re-assigned (and the PCEF was aware of such a re-assignment). Again, further study is necessary to fully understand the exact set of requirements needed for such functionality to be implemented.

5. General Principles
As a result of the discussion above, the following general principles are offered to guide development of the PCRF selection process for agreement within SA2 going forward:

· The “logical” PCRF is in charge of determining the initial “physical” PCRF instance that serves a given subscriber’s PCC sessions.

· As long as an active DIAMETER PCC session remains for a given subscriber, the same PCRF instance within a given PLMN will be used for future PCC sessions and returned to a requesting element (PCEF, AF) as part of any subsequent PCRF discovery processes.

· The identity of the serving PCRF is kept within the “logical” PCRF or, optionally, within the SPR via the Sp interface depending upon operator needs. It is not required to be conveyed from a non-PCRF element in order for a PCEF or AF to establish a PCC session with the correct PCRF instance.

· A local PCRF element is contacted in order to establish connectivity and selection of a H-PCRF in the case where the PCEF or AF resides in a V-PLMN.

· AF initiated policy requests that contain only an IP address as an identifier to be resolved by the PCRF requires further study.
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