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1. Introduction
In the last SA2 #61 Ljubljana meeting, a high level principle and solution for the PCRF discovery and selection has been agreed. But there are still several issues need to be further clarified before CT can take over most work following the common agreement of SA2.
2. Discussion 
2.1 Multiple diameter realm in a PLMN
According to the agreed principle, it is stated that there could be more than one realm in a PLMN which means that all PCRFs belonging to a PLMN maybe divided into different realms. Each realm is served by a DRA.
In addition, it is also agreed that routing PCC messages (Rx, Gx, S7x messages, etc.) is based on the domain part of MN-NAI. However, it should be noticed that according to current approach of realm construction, (I-WLAN, MBMS, etc) MN-NAI domain part can only be used to route messages to a PLMN. it isn’t enough to indicate a specific realm of a PLMN only with the MN NAI domain part. There is a need to have other information for assisting the PCC message routing.
Before we go to the detail of solution, it is deserved to have a look at the diameter realm division itself. It is foreseen that there could be multiple methods for an operator to divide its network:
· PDN ID based method. For example, an operator may separate its PLMN into two diameter realms. For diameter realm A, there is a single APN named apn1. In the meanwhile, the other two APNs (apn2, apn3) of its network are configured in the diameter realm B.
· Other configuration methods, e.g. IP address space, user identity space. That is, different diameter realm is divided based on the IP address space or user identity space. 
From the operating point of view, PDN ID based method is the most natural one. This is because almost all the diameter clients (PGW, AF, SGW, trusted non-3GPP accesses in the network based mobility mode, etc.) in this PCRF selection issue could have the information of PDN ID. The only exception is the S2c case, in which PDN ID is not guaranteed to be available. However for S2c, the only used PCRF (all the APNs are sharing the same PCRF) is selected in the attach procedure in which default APN could be known from the interactive with AAA server. Furthermore, this method is also applicable in the roaming case.
For the second method, the configuration between the diameter realm (and thus the DRA) and the relevant information (IP address space, user ID, etc.) should be known by the diameter clients before any PCRF selection. This could be achieved by the pre-configuration or dynamically receiving from the AAA server/HSS. However when private IP address is to be used, this method may have extra problem.
Comparing the above methods, the first one is apparently simpler and more operable. The second method will have less flexibility and much more configuration/operating cost. 
Proposal: It is therefore recommended that the PDN ID based method is to be used for the issue of diameter realm division. Furthermore, it is sure that PDN ID information has to be used also when the PCRF selection is done by the diameter clients.
2.2 PCRF selection in the VPLMN
In the non-roaming case, the PCRF selected for the AF session and GW control session shall be the same as the one selected for the IP-CAN session. This is because the PCRF making the final PCC decision shall be the one which receive the service information and IP-CAN information. 
In the home routed scenario, there shall be only a single HPCRF and a single VPCRF because it is the HPCRF that makes the final decision and there is only one S7x in the VPLMN.
In the local breakout case, things would be different depending on which entity makes the final PCC decision. 
If it is the VPCRF that makes the final decision, then there shall be only a single HPCRF and a single VPCRF which terminates all the VPLMN PCC interfaces (S7, S7x, Rx+, etc.). 

While if it is the HPCRF that makes the final decision, then there could be several VPCRF which individually terminates S7/S7x/Rx+. 
In all the case when there is only one VPCRF, the DRA based solution should be used to handle the issue of PCRF selection which guarantees that the same VPCRF is selected for all those sessions (IP-CAN session, GW control session and AF session etc.). 

While if there could be different VPCRF for different session, then DRA based solution may not required at all for the VPCRF selection. This is because those sessions in the VPLMN are not required to be associated with each other. Those sessions will be associated in the HPCRF. This is shown in the figure-1 as below:
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Figure-1 Multiple VPCRF in VPLMN
One of the drawbacks of this multiple VPCRF solution is the signalling delay it may cause. Given the case of event reporting, there may exists 5 nodes (PGW, VPCRF for S7, HPCRF, VPCRF for Rx+, AF) and 4 interfaces (S7, S9, S9, Rx+) in the signalling path from PGW to AF. Furthermore, this complicated connection mode may also bring lots of trouble to the network deployment and roaming agreement. 
According to the above discussion, it is useful to mandate that there is only a single VPCRF in all the roaming scenarios although it could be feasible to have multiple VPCRF in some case. This constraint could also be good for us to achieve a unified PCRF selection mechanism (i.e. DRA) in SAE.

Proposal: it is proposed to clarify that there is only a single VPCRF in all the roaming case and the DRA based solution shall be used to do the VPCRF selection.
3. Conclusion 
It is proposed that:
· Different Diameter realm is separated based on the PDN ID information for a PLMN. In this case, the PDN ID information shall be used to assist routing PCC message to the appropriate diameter realm.
· There is only a single VPCRF in all the roaming case and the DRA based solution shall be used to do the VPCRF selection.
An accompanied CR of S2-080135 is drafted to document the relevant modification to 23.203 based on the above proposal.
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