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1.
Introduction
TR 23.882 [1] contains two high-level architecture figures referred to B-1 and B-2. The PCRF function in architecture B-2 is currently still a “floating bubble”, not connected to anything else in the figure.
In SA2#47 meeting the paper [2] proposed to define Home PCRF and Proxy PCRF functions and to connect the latter to the Access System GWs.
In the same meeting, paper [3] analysed the pros and cons of two different approaches (i.e. PCRF connected to the Inter-AS MM node vs to the Access System GW), concluding that it seems preferable to connect the PCRF to the Inter-AS MM function.
This paper further elaborates on the proposal in [2] and addresses some concerns raised by paper [3].
2.
PCC Architecture for the Evolved System Architecture
Depicted in Figure 1 is the refined B-2 architecture as proposed in [4] and referred to as B-2+. With respect to the original B-2 architecture in [1] the following changes have been made:

· PCRF(2) functionality is split into a Home PCRF and proxy PCRF functions;

· a “layer-2” connectivity (L2) between GPRS Core and Evolved PS Core, depicted with a thick blue line;

· HSS (Home AAA server) is connected to all access systems;

· Plain Internet access has been ommitted for clarity;

· A Non-3GPP Access System has been added to the figure;

· A roaming interface added in the figure.

Only the first bullet is relevant for this paper.
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Figure 1. B-2+ architecture
The following paragraphs discuss some of the salient features of the proposed PCC architecture evolution for SAE.
PEP location:

Paper [3] analysed the pros and cons of two different PEP locations (i.e. Gateway vs Inter-AS MM node), concluding that it seems preferable to locate the PEP at the Inter-AS MM function.
We beleive that the PEP should reside in the Gateway for the following reasons:

· This is in line with the existing PCC architecture in TR 23.803 [7];

· We beleive that the Gateway remains the most natural location for enforcement of local policy rules;
· Some Inter-AS MM mechanisms (e.g. MIPv6) may use route optimisation procedures, allowing for direct traffic exchange between the UE and the remote party, without having to backhaul all traffic via the Inter-AS MM (e.g. the MIPv6 HA). In such scenarios, the user traffic completely by-passes the Inter-AS MM node, whereas it still must traverse the Gateway, designating it as the unique enforcement point, regardless of whether the route optimisation is on or off;
· The presence of the Inter-AS MM node in the bearer path is optional: it may or may not be present, depending on the selected service and possibly some other criteria (e.g. the user should be able to request either a Simple IP service or a Mobile IP service). Again, the Gateway is the common denominator for both scenarios, regardless of whether there is an Inter-AS MM node in the path.
Roaming:
One of the basic assumptions in B-2+ is that some sort of “IP roaming” (as discussed in [5]) will become a common networking model in the future for several reasons:
· support for roamers from non-3GPP networks;

· more widespread use of the “local breakout” model;
· because of the expected use of Mobile IP for Inter-Access System Mobility Management (as proposed in [6]), which increases the need for L3 (rather than L2) traffic backhaul.

The PCRF function has to reconcile two contradictory requirements:

· It has to be closely related to the Application Functions (AFs) for the purpose of service based authorisation, and

· It has to be closely related to the Gateway in order to enfore local resource based policy.
As a consequence, whenever the AF and the Gateway are located in different administrative domains, there appears a need for roaming across the PCRF infrsatructure (i.e. across Rx+/Gx+).
These PCC roaming aspects are currently not covered by the REL-7 PCC work item [7].The simplest way for extending the PCC architecture to cover such roaming scenarios would be by splitting the PCRF function into two nodes, as depicted in Figure 1:

· Home PCRF function, located in the Home IP network, and

· A proxy PCRF function, located in the Visited IP network.

The two PCRF functions are connected to each other with a new reference point, referred to as Rroam in the figure. The Rroam protocol is likely to share features from the Rx+ or the Gx+ protocol or both.

Without going into details about how PCC functions are splitted between the Home PCRF and the Proxy PCRF, we assume that the Home PCRF would formulate the service based policy and charging rules, possibly taking into account subscription information, and forward them to the Proxy PCRF function. The Proxy PCRF may then modify those rules based on local resource policy, before applying them at the Gateway.
3.
PEP Relocation and Other Issues
PEP relocation:

One of the concerns raised in [3] was related to the need for PEP relocation upon Inter-AS mobility.
We first note here that the proposed B-2+ refinement referred to as “layer-2 connectivity”, obviates the need for PEP relocation when roaming within 3GPP-defined radio acces networks (i.e. UTRAN, GERAN and eUTRAN).
The need for PEP relocation thus occurs only in case of Inter-AS handover between access systems towards which there is no “layer-2” connectivity (i.e. towards a WLAN 3GPP IP Access or towards a non-3GPP Access System).

For those scenarios we assume that the terminal should be capable for simultaneous connections. The mobile would establish a new “layer-2” link with the target system, while still being connected to the source access system. The PCC related procedures in the target access system can be executed in the background, before the actual execution of the handover takes place. The Home PCRF function serves as a sort of PCC “anchor point”, implying that there must be a means ensuring that the Home PCRF machine contacted via the target access system will be the same as the Home PCRF machine which was used with the source access system. One way to achieve this is by static assignment of Home PCRF machines on per subscriber basis. Others approaches may also be possible.
Route Optimisation:

As previously mentioned, some Inter-AS MM protocols (e.g. MIPv6) allow for route optimisation i.e. direct traffic exchange between the end users without going through the Inter-AS MM node. In the specific MIPv6 case, the route optimisation is negotiated between MIPv6 aware nodes and can be activated at some point in time during the session’s lifetime, without explicitly notifying the Gateway. As a consequence, the policy and charging rules installed in the Gateway may be invalidated, since they would not match the traffic flow filters anymore. The exact procedure for updating the PEP context in case of route optimisation is FFS.
Support for Non-3GPP Access Systems:

It is not obvious today whether the same Gx+ interface could be used for PCC towards non-3GPP Access Systems. Looking at the ongoing work in other standards bodies (e.g. 3GPP2) we understand that their PCC architecture evolves in a similar direction as the PCC evolution proposed here. We believe that with careful design and little luck the Gx+ ref. point may also be sufficiently generic to accomodate non-3GPP Access Systems, or at least the differences with respect to the 3GPP Gx+ ref. point could be reduced to the minimum.

4.
Conclusion and Proposal

It is proposed to agree that:

· The PCC architecture needs to be extended to cover roaming scenarios;

· In particular, for the evolved system architecture B-2 (or B-2+), the PCRF function shall be split into a Home PCRF function and a Proxy PCRF function, exhibiting a new reference point (Rroam) between the two;
· The PEP resides in the Gateway (i.e. GGSN, PDG or future Access System GW);

· If the PEP needs to be relocated, the Home PCRF function shall remain the “PCC anchor point”.
It is also proposed to delete the following Editor’s Note in the TR 23.882, or at least the sentences related to B-2:
Editors Note: In a B1 context, cf. Annex B, the enforcement point of the mobility anchor that resides in the core network shall be controlled by a PCRF. In a B2 context, it is FFS if the Inter AS-MM shall contain an enforcement point that is controlled by a PCRF. Alternatively in a B2 context, it is FFS how the interaction between the PCRF(s) and IP Gateways is performed in Inter Access System Handover.

In case there is an agreement on the above, Nortel’s delegates are willing to draft further text input for the TR based on this contribution.
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