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1. Introduction

Based on that there can be more than one PCRF nodes in a PLMN, SA2 is considering to use the standard Diameter realm based routing, rather than introducing new mechanisms, for ensuring that the same PCRF is contacted by all network elements (e.g. AF, PCEFs/GWs, V-PCRF) needing to communicate (i.e. have a PCC session) with a PCRF during an application/service session. 
SA2 mentions two cases in their LS to CT3 (refer to S2-074711 / C3-07xxxx): 

· The network element is PDN-GW, S-GW or a non-3GPP node, and it could provide the same UE identity (eg. NAI) that was used in the setup of the first PCC session with the PCRF. 
·  The network element is an IMS AF, and the only information that could be provided to correlate to the UE’s IP-CAN session, is the UE’s IP address.
A third case would be (according to stage 2 TS 23.401 and 23.402): 

· The network element is V-PCRF, needing to contact the H-PCRF of the roaming UE. Here the only information is obviously what the V-PCRF gets from the PCEF/GW, i.e. the UE identity (e.g. NAI). 
A fourth case might also be relevant: 

· The network element is H-PCRF, needing to contact the V-PCRF of the roaming UE to push information the V-PCRF. Here the only information is obviously what the H-PCRF gets from the AF/P-CSCF. 

SA2 is asking in their LS to CT3 whether the use of the Diameter realm based routing can be applied to solve the problem of selecting the same PCRF. As an outline of such a solution SA2 advertises their document S2-074218 (attached to the LS). 
2. Discussion

2.1. Diameter realm based routing
The Diameter realm based routing is based on the use of a Realm Routing Table (refer to IETF RFC 3588). The client (or proxy) uses the realm name as a key and gets one or more servers (in this case PCRFs) to be contacted to. 
The basic mechanism as such does not solve the issue of contacting the same PCRF entity by all clients/proxys. If the client/proxy sends a Diameter message to all servers/PCRFs it gets from the Realm Routing Table (as per RFC 3588), the problem is moved to the “server/PCRF cloud” (refer to S2-074218). 
And there is a further problem with the AF, with which (according to SA2) “the only information that could provide to correlate to the UE’s IP-CAN session, is the UE’s IP address”. 
2.2. IP address and UE identity

Obviously the network elements trying to contact the same (H-)PCRF need some common criteria and/or parameters in addition to the Diameter realm based routing in order to be able to select a single/common PRCF entity. 
Excerpts from Rel-7 TS 23.203: 

An AF may communicate with multiple PCRFs. The AF shall contact the appropriate PCRF based on either:

-
the end user IP Address; and/or

-
a UE identity that the AF is aware of.

A PCEF may be served by one or more PCRF nodes. The PCEF shall contact the appropriate PCRF based on the packet data network (PDN) connected to, together with, a UE identity information … 
The use of the IP address for selecting the PCRF was regarded as sufficient within a PLMN. But Rel-8 SAE scenarios include inter-PLMN roaming cases, where e.g. an H-PCRF is contacted both from the home network (PDN GW) and from the visited network (V-PCRF). Different PLMNs should know each others’ IP address criteria for selecting the PCRF. 
Obviously the use of a UE identity (NAI, IMSI, …) would be better than the use of the IP address as a basis for an inter-PLMN criteria to select a PCRF. SA2 indicated in their LS that the AF has got only the IP address of the UE. But the UE identity (IMSI) is available to the AF/P-CSCF at least at the IMS registration phase, meaning that the UE identity could be used also by the AF for the selection of the PCRF. 
And obviously the UE identity could be used for selecting the PCRF entity either by the network element contacting the PCRF or by the “PCRF cloud” itself. If the “cloud” selects the PCRF entity, the other network entities (AF, PCEF/GW, V-PCRF) shall send the UE identity to the “cloud” in the related Diameter message. Further, this approach would probably require some further standardization work for PCRF actions inside the “cloud”. 

2.3. Single H-PCRF for inter-PLMN cases
Intra-PLMN PCRF selection may be possible by the means standardized already in Rel-7. Inter-PLMN roaming cases, e.g. an H-PCRF is contacted both from the home network (PDN GW) and from the visited network (V-PCRF), could simply use a dedicated H-PCRF. Each network should know or identify the dedicated PCRF of each other network (e.g. a certain PCRF among those indicated by the Diameter Realm Routing Table). 
The PDN GW contacting the H-PCRF obviously knows (by being contacted by an external SGW) that the UE is roaming. Consequently, the PDN GW can contact the dedicated PCRF of its own PLMN. The V-PCRF knows by the Diameter realm information that it is contacting a PCRF of another PLMN. Consequently, the V-PCRF can use the dedicated PCRF of the other PLMN. The AF/P-CSCF knows from SIP messages (e.g. from the P-Access-Network-Info header) that the UE is roaming in another PLMN. Consequently, the AF/P-CSCF can contact the dedicated PCRF of its own PLMN. In a push case, the H-PCRF could obviously use the user identity received from the AF/P-CSCF for selecting the V-PCRF entity. 
3. Conclusions

The Diameter realm based routing may be sufficient for a PCEF/GW for selecting the PCRF from among a number of PCRF entities in an inter-PLMN case, i.e. when network elements from two networks try to select a common PCRF. 

The Diameter realm based routing alone is not sufficient for an AF/P-CSCF for selecting the PCRF from among a number of PCRF entities in an inter-PLMN case, nor for a PCRF selecting another PCRF from another network, i.e. in cases where network elements from two networks try to select a common PCRF. 
Depending on the solution, some additional information (e.g. UE identity or information whether the UE is roaming) is required by the AF/P-CSCF and/or by the searching PCRF. Such information is available e.g. in the IMS registration signaling and on the bearer level at PCEFs. 

Common criteria for using the information is required by the network elements or entities selecting the PCRF entity. 
