SA WG2 Temporary Document

Page 1
-


3GPP TSG SA WG2 Architecture — S2#48
S2-052219
5 – 9 September, 2005

Sophia Antipolis, France

Source:
Fujitsu
Title:
Support for Centralised PCRF in 3GPP SAE
Document for:
Discussion and Approval
Agenda Item:
7.4

Work Item / Release:
SAE R7
1. Introduction

Currently within the SA2 discussion on the System Architecture Evolution there are two architectures under discussion – designated the B1 and B2 architectures.  More specifically in the B2 architecture there is so far not a clear decision on the connectivity of the PCRF to any of the network elements.  In [1], two different approaches of connecting PCRF, i.e. PCRF to the evolved packet core/GPRS core, and PCRF to the inter-AS MM, were studied and the associated issues were raised. In this contribution, Fujitsu proposes a functional split of the PCRF into two logical entities – a local PCRF and a central PCRF, whereby we believe there are several advantages over the two approaches described in [1], and that the problems raised in sections 3 and 4 of [1] are addressed and would be solved by this proposed approach.

2. Proposed Architecture

Figure 1 shows the proposed position and connection of the Central-PCRF (C-PCRF) and Local-PCRF (L-PCRF) to the existing B2 architecture [2].


[image: image1]
*Note 1: Local PCRF functionality provided to some extent by AAA Server/AAA Proxy for I-WLAN

Figure 1. Positioning and connection of Central-PCRF (C-PCRF) and Local-PCRF (L-PCRF) to existing B2 architecture
2.1 Architecture Aspects

The success of 3GPP architectures in earlier releases was that they were designed to handle both roaming and home scenarios.  By separation of the PCRF in a Central and Local component, the handling of roaming scenario can be more easily accounted for.  In such a Roaming case, the C-PCRF would be located in the Home Network and the L-PCRF would interface to the resources in the visited access systems, i.e. to the local packet Access Gateway (e.g. GGSN, PDG).  
In such a scenario, the C-PCRF would handle policy associated with the (home) user whilst attached to another (visited) network and the L-PCRF would handled the visited operators policy for handling roaming users from other networks.

The C-PCRF will also need to handle policy associated with mobility between access systems.  It could determine whether a user is allowed to move between access systems based on the operator policy and user status (subscription). Furthermore, user preferences (for e.g. according to QoS/bandwidth requirements and pricing issue) can be taken into account in deciding the best access system for the user to connect to.

In this split architecture the C-PCRF is capable of interworking with a L-PCRF in each access system in which the L-PCRF deals with the policy relating to QoS and charging in that access system.  In this respect, an evolution path from the existing R6 PDF/CRF and R7 PCRF architecture should be possible, ensuring backward compatibility and smooth migration, a key requirement identified in [2].

For access systems not supporting local PCC functionality (for e.g. non-3GPP access systems), the C-PCRF could apply charging rules and QoS policy since all user traffic (at least the traffic that is subject to charging and QoS policy) goes through the Inter-AS MM. This solves the issue of mobility between a 3GPP AS and a non-3GPP AS, where a control interface would be difficult to provide [1].

Also with the C-PCRF connected to the Inter-AS MM, the problem of the PCRF being unaware of the address allocated to the mobile user by the PLMN could be solved by coordination between the C-PCRF and the L-PCRF through a new G? Interface. It is assumed the Inter-AS MM allocates the mobile address since it is the mobility anchor point.

2.2 Functional Split

The C-PCRF will be capable of applying either access independent charging (service based or flow based) or access dependent charging based on operator and subscription policy – the TPF functionality is be located in the Inter AS Mobility Manager.  For access dependent charging, the C-PCRF needs to be aware of the current access system type to which the user is attached, whereby the charging rule activated is dependent on the radio access technology used. This is inline with the need for the operator to be in control of the use of each 3GPP radio access technology [2]. This information should be available through the mobility management procedures handled by the Inter-AS MM. 

Charging may be carried out in either the L-PCRF or C-PRCF or possibly both in the case of Roaming users [FFS].  Negotiation of the charging point may be required in this case. It is proposed that the C-PCRF deals with policy related to inter-access system handover. With this proposal, C-PCRF would be able to convey the packet flow filters specific from each individual access systems AF (for e.g. the P-CSCF located in the Operator IP Services bubble) via the G? interface to the L-PCRF (of the access system) so that it can be downloaded to the respective TPFs. Furthermore, with this configuration, the overlap of CDRs in different access systems during inter-AS mobility (which may lead to the user being over-charged) would not exist as the coordination for this would be efficiently handled by the C-PCRF. 

In addition, the PEP may be located in a number of nodes such as PDG, GGSN, Inter-AS MM as well as nodes within the future Evolved Access System.  In the Roaming case, these nodes will be located in different networks (home, visited), whereby the policy applied in the different systems will be subject to each individual operator policy control. This network configuration allows an operator to impose the policy control accordingly to the radio access technology utilised [2]. With regard to this, coordination between the different PEPs may be necessary to meet the end-to-end QoS requirements. If the policy applied in the visited network impacts the end-to-end QoS for a user, then this may need to be taken into account. To maintain end-to-end QoS during inter-AS mobility, the QoS information/context will need to be passed between the L-PCRF and the C-PCRF. It is FFS on the type of information that is to be transferred. 

2.3 Requirements for C-PCRF to L-PCRF Interface

Negotiation to determine TPF location.

Transfer of information required for policy and charging control in Access system between the C-PCRF and L-PCRF

Determination of QoS policy between the Access system and the Inter-AS MM.

3. Proposal

To update the B2 architecture in TR 23.882 with the C-PCRF and L-PCRF shown in the figure above showing the reference points to the Evolved Access System and between C-PRCF and L-PCRF.  
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