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1
Introduction

At the last SA 2 meeting in Athens, two “high level architectures” were sketched and added to annex B of TR 23.882.

Within “architecture B.2” an “Evolved Policy and Charging Rules Function” (PCRF 2) is shown, but it is not attached to anything. This is because there was no rapid agreement as to whether it interfaced to the “GPRS core” and/or the “evolved packet core” and/or the “inter-AS MM”.

This document looks into the issue of PCRF connection in figure B.2, raises some problems with different approaches, and proposes some updates to TR 23.882. 

2
Some requirements on the policy control and charging rules function

This section lists a few of the features that are required. This is not an exhaustive list. It is necessary:

1) to have the ability to permit various IMS charging models (including “Calling Party Pays” and “no free speech before the called party answers”);

2) to not care about the state of any IMS (or other service) activity when inter-RAT handover occurs;

3) to ease the production of simple to understand customer bills;

4) (for non-IMS services) to provide linkage between the permanent user ID (eg MSIDSN or IMSI) and the dynamically allocated IP address that is visible to the service platforms.

3
Connection of PCRF to the evolved packet core/GPRS core?

3.1 How many PCRFs?

In architecture B2, if the PCRF is connected into one of the packet core networks then PCRFs seem to need to be connected to all of them, otherwise, only part of the data flows are charged for.

Can one PCRF serve all the different RATs? Probably not, because this implies that all the GGSNs (and their E-UTRA counterparts) end up being connected to the same PCRF (because if the user moves from E-UTRA to UMTS, then the E-UTRA did not know in advance which GGSN the user would get allocated to). 

Can the PCRF be allocated on a “per subscriber basis”? At inter-RAT handover, this requires that the “new GGSN” can find the same PCRF: this will be difficult without a control interface between the “evolved packet core” and the “GPRS core”. For movement between a 3GPP network and a non-3GPP network such an interface would be difficult to provide.

Thus, if the PCRF(s) connects to the ‘packet cores’ then it seems likely that there would be separate PCRFs for ‘GPRS’, ‘E-UTRA’ and each ‘non-3GPP’ access/RAT.

Such a scenario is shown below in “fig B.2a”.
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3.2
Binding of permanent ID to IP address dynamically assigned by the Home Agent

Within the architecture in fig B.2a, the operator’s IP services see only the IP address allocated by the mobile IP home agent. However, the PCRFs are working with the binding between the user’s permanent identity (cf MSISDN) and the local IP address allocated by the GGSN (or its functional equivalent). 

If the MIP Foreign Agent is in the Evolved Packet Core, then the FA is probably aware of the IP address allocated to the mobile by the Home Agent, and, hence this could be sent to the PCRF.

However, with other access technologies, the FA may well not be in the network and hence the PCRF would not be aware of the address allocated to the mobile by the HA. This is likely to lead to charging problems – at least for non-IMS services.

3.3
Handover of IMS sessions

With Figure B.2a, when an IMS session is handed over from one RAT to another, the correct packet flow filters have to be downloaded to the Traffic Plane Function (in the GGSN, etc). The information used to create these filters originates from information in the P-CSCF. This implies that the different RAT-specific PCRFs have to contact the same P-CSCF, and, presumably that the P-CSCF is located in the Operator IP Services bubble behind the inter-AS MM box (otherwise, we seem to need new procedures for mid-session P-CSCF change, which sounds complex). 

At inter-RAT handover, how does the PCRF for the target access system know the P-CSCF address?

3.4
Easy production of bills

At inter-RAT handover, the data flows in the different access systems might not be started and terminated at the same time. When equipment associated with these multiple PCRFs is used to create the Call Detail records, this will tend to lead to Call Detail Records that overlap in time. This is complex for billing systems to resolve (at least in a manner that avoids the customer complaining that the operator has charged them for being in two places at the same time), and, can add complexity to fraud detection mechanisms. In this case, a single PCRF connected to the inter-AS MM seems preferable. 

3.5
Summary for figure B2.a

The above discussion has highlighted several problems and/or unresolved issues with the connection of the PCRF to the Access Systems in architecture B.2. 

Hence an alternative of connecting the PCRF to the inter-AS MM is examined in the next section.

4
Connection of PCRF to the inter-AS MM

4.1
Introduction

The connection of the PCRF to the inter-AS MM is shown in figure B.2b below. This approach seems to solve the problems raised in section 3 above. However, other issues arise and these are discussed below. 
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4.2
Providing charging related information to the PCRF

As part of the Release 6 Flow Based Charging work, the GGSN is provided with extra information in order to facilitate charging and statistical information gathering (eg the SGSN sends RAT type, IMEI, timezone, MSISDN, etc). If charging is moved “up” to the Inter-AS MM, information such as this would need to be added to the Gi+.

4.3
Route Optimisation

Placing the PCRF at the inter-AS MM leads to the need for all MO and MT data to pass through it. Although roaming has not been described within figure B.2, it is likely that the “inter-AS MM box” can be in the same network as the “GGSNs” in the GPRS core/evolved packet core. This reduces the length of any mis-optimal route. 

Note: 
Co-locating the inter-AS MM function in the same box as the UMTS-GGSN and the “GGSN for the evolved packet core” totally solves the problem: but this looks like figure B.1 !

5
Summary

When considering architecture B.2, it seems preferable to connect the PCRF to the inter-AS MM.

6
Proposal

It is proposed that Figure B.2 in TR 23.882 is updated as shown and described below. 

The alternative is that the problems raised in section 3 are addressed and solved.

The proposed changes are :

- the PCRF2 bubble has been moved and is now connected to the Inter-AS-MM bubble by Gx+

- the new blue text is added

- the editor’s note on how the PCRF2 connects to other elements has been removed.

If/when incorporated into 23.882, the blue text will get changed to black text. 
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