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1 Introduction

PCF (Policy Control Function) is defined to be the Policy Decision Point for policy enforcement on the IP BS Level. P-CSCF serves as the proxy server for IM Services call control that is specific to IM subsystems. The UMTS QoS management in the control plane is applicable to both IM Services and Non-IM service. The exclusive location of PCF in P-CSCF in Figure 2 in TS23.207 will lead to the wrong interpretation that the PCF only applies to IM services. This contribution proposes separating the PCF from the P_CSCF in the UMTS QoS Management Functions in the control plane in TS23.207.

2. Separating PCF from p-CSCF

PCF (Policy Control Function) is a logical policy decision element that uses standard IP mechanisms to implement policy in the IP bearer layer.  The PCF makes decisions in regard to network based IP policy using policy rules, and communicates these decisions to the IP BS Manager in the GGSN, which is the IP Policy Enforcement Point (PEP).

P-CSCF is defined to be the first contact point with the IM CN subsystem. It accepts requests and services them internally or forwards them on, possibly after translation. It may also behave as a User Agent (as defined in the RFC2543 or subsequent versions), i.e. in abnormal conditions it may terminate and independently generate SIP transactions.

As shown in Figure 1, the current UMTS QoS Management function in the control plane has the PCF included within P-CSCF as shown in TS23.207.
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Figure 
1: QoS management functions for UMTS bearer service in the control plane and QoS management functions for end-to-end IP QoS

From the previous discussions in joint sessions of Call flow drafting group and QoS drafting group, the major reason for locating PCF within P-CSCF is that P-CSCF is the first contact point where the service authorisation should take place before any further service/call/bearer control actions take place. Another reason is that it may simplify the architecture by co-locating PCF within the P-CSCF.  However, this results in significant limitations:

1) Locating PCF in P-CSCF seriously limits the service scope and functionality of PCF to just IM Services. It is not in conformance with TS23.207, which has defined that the UMTS QoS Management function in the control plane shall be applicable to both IM services and Non-IM services.
2) Including PCF functionality within P-CSCF (which has a completely different functionality than PCF) leads to difficulties in employing standard/third party SIP Proxy Servers that do not include the PCF and standard policy interface to the GGSN. This has the undesirable effect of limiting an operator’s choice of P-CSCF vendors.

3) Including PCF functionality within P-CSCF leads to difficulties in employing standard Policy Servers that implement the functions of Policy Decision Point but do not have Proxy SIP Server functions.

4) Mixing PCF and P-CSCF leads to confusion about the necessary interactions required between:  

· The PCF as the Policy Decision Point and the GGSN as the Policy Enforcement Point, and

· The P-CSCF as the Call Control Proxy Server and the GGSN as the border gateway.

5) Mixing PCF and P-CSCF seriously complicates the P-CSCF and consequently limits the call processing capacity of the P-CSCF.

6) Explicitly including P-CSCF in the UMTS QoS management in the control plane in TS23.207 leads to the serious limitation that the QoS management functions only apply to IM services.

The above points lead to the conclusion that the PCF should be kept separate from the P-CSCF. 


3. 
PROPOSAL

It is proposed that the UMTS QoS Management function in the control plane in Figure 2 in TS23.207 should exclude the explicit use of P-CSCF that includes the PCF.  The proposed change is shown in figure 2.
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Figure 2: QoS management functions for UMTS bearer service in the control plane and QoS management functions for end-to-end IP QoS

It is also proposed that the text in section 5.1.1.1 in TS23.207 should be changed as follows:

Figure 2 shows the scenario for control of an IP service using IP BS Managers in both possible locations in the UE and Gateway node. The figure also indicates the optional communication path between the IP BS Managers in the UE and the Gateway node.

Policy Control Function (PCF) is a logical policy decision element which uses standard IP mechanisms to implement policy in the IP bearer layer.  These mechanisms may be conformant to, for example, the framework defined in IETF [RFC2753] “A Framework for Policy-based Admission Control” where the PCF is effectively a Policy Decision Point (PDP).  The PCF makes decisions in regard to network based IP policy using policy rules, and communicates these decisions to the IP BS Manager in the GGSN, which is the IP Policy Enforcement Point (PEP).

The PCF is a logical entity.  The PCF may be co-located with the P-CSCF.  The interface between the PCF and the P-CSCF is not standardized when the PCF is implemented in a separate physical node.

The interface between the PCF and GGSN is specified within 3GPP, named Go interface, and is included in the Reference Architecture depicted in TS23.002.  The protocol interface between the PCF and GGSN supports the transfer of information and policy decisions between the policy decision point and the IP BS Manager in the GGSN. 

The PCF policy decisions may use information obtained from the P-CSCF.  The PCF ís in the same domain as the GGSN or has a trust relationship with the GGSN. 

NOTE:
Currently in IETF, inter-domain policy interactions are not defined. 

It is proposed that the PCF in Figure 6 in TS23.002 should be shown separate from the P-CSCF, with a non-standard interface between the PCF and P-CSCF.  The diagram below is the current figure 6 (PCF within the P-CSCF). 
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Figure 6: configuration of IM Subsystem entities
The proposed change is shown in the following figure. The interface between the P-CSCF and PCF may be considered for a standard interface in release 6.
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Figure 6: configuration of IM Subsystem entities
It is also proposed that the text in section 6a.7.10 in TS23.002 should be changed as follows:

6a.7.10
Reference Point GGSN-PCF (Go Reference Point)

This interface allows the Policy Control Function (PCF) to apply policy to the bearer usage in the GGSN.

The Policy Control Function (PCF) is a logical entity, which may be co-located with the P-CSCF. If the PCF is implemented in a separate physical node, the interface between the PCF and the P-CSCF is not standardized.
If it is agreed that the PCF and P-CSCF should be kept functionally separate, then Lucent will bring in companion contributions and CRs identifying all the places where the separations need to be made. 

References:
1. 3G TS 23.207 1.3.0 (2001-03), “3rd Generation Partnership Project; Technical Specification Group Services and System Aspects; End-to-End QoS Concept and Architecture” 
2. 3G TS 23.002 5.2.0 (2001-04), “3rd Generation Partnership Project; Technical Specification Group Services and System Aspects; Network Architecture (Release 5)”
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