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 1.  Introduction
Cleanup of the IP Policy Architecture Description in TS23.207 is needed following the approval of S2-010367 (Nokia, Addition of GGSN/CSCF interface to the R5 reference architecture, CR035r1 to TS23.002) at the last S2 Plenary in Los Angeles, based on the agreed working assumption document S2-001778 (Nokia, Inclusion of the PCF into the Proxy-CSCF).
2.  Proposal

The following modifications to Section 5 (End-to-End IP QoS Architecture) of TS23.207 are proposed.
5
End-to-End IP QoS Architecture

5.1
QoS Management Functions in the Network

To provide IP QoS end-to-end, it is necessary to manage the QoS within each domain. An IP BS Manager is used to control the external IP bearer service. Due to the different techniques used within the IP network, this communicates to the UMTS BS manager through the Translation function.

To enable coordination between events in the application layer and resource management in the IP bearer layer, a logical element,  the Policy Control Function (PCF), is used as a logical policy decision element.  It is also possible to implement a policy decision element internal to the IP BS Manager in the GGSN. The IP policy architecture does not mandate the policy decision point to be external to the GGSN.

Whenever resources not owned or controlled by the UMTS network are required to provide QoS, it is necessary to interwork with the external network that controls those resources. Interworking may be realised in a number of ways, including:

· signalling along the flow path (e.g. RSVP, LDP).

· packet marking or labelling along the flow path (e.g. DiffServ, MPLS)

· interaction between Policy Control and/or Resource Management elements.

· Service Level Agreements enforced by the border routers between networks.
For the policy control the following guidelines should apply:

· The IP policy framework employed in UMTS should, as far as possible, conform to IETF “Internet Standards”. The IETF policy framework may be used for policy decision, authorization, and control of the IP level functionality, at both user and network level.   

· There should be separation between the scope and roles of the UMTS policy mechanisms and the IP policy framework. This is to facilitate separate evolution of these functions.

5.1.1
Description of functions

5.1.1.1 
QoS management functions for end-to-end IP QoS in UMTS Network

NOTE:
The end-to-end QoS management functions do not cover the cases of a circuit switched service, or an IP service interworking with an ATM service at the gateway node.
IP BS Manager uses standard IP mechanisms to manage the IP bearer service. These mechanisms may be different from mechanisms used within the UMTS, and may have different parameters controlling the service. The translation/mapping function provides the interworking between the mechanisms and parameters used within the UMTS bearer service and those used within the IP bearer service, and interacts with the IP BS Manager. 

If an IP BS Manager exists both in the UE and the Gateway node, it is possible that these IP BS Managers communicate directly with each other by using relevant signalling protocols.
The required options in the table define the minimum functionality that shall be supported by the equipment in order to allow multiple network operators to provide interworking between their networks for end-to-end QoS. Use of the optional functions listed below, other mechanisms which are not listed (eg over-provisioning), or combinations of these mechanisms are not precluded from use between operators. 

The IP BS Managers in the UE and GGSN provide the set of capabilities for the IP bearer level as shown in Table 1. Provision of the IP BS Manager is optional in the UE, and required in the GGSN. 

Table 1: IP BS Manager capability in the UE and GGSN

Capability
UE
GGSN

DiffServ Edge Function
Optional
Required

RSVP/IntServ
Optional
Optional

IP Policy Enforcement Point
Optional
Required (*)

 (*)Although the capability of IP policy enforcement is required within the GGSN, the control of IP policy through the GGSN is a network operator choice. 
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 is co-located with the
 P-CSCF, and the interface between the PCF and the P-CSCF is not standardized.   The PCF can also be implemented in a separate physical node.
The interface between the P-CSCF (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 

P-CSCF (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 makes policy decisions based on information obtained internally from the P-CSCF.  The P-CSCF (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. 



5.1.2
Allocation of QoS management functions

5.1.2.1 QoS management functions for end-to-end IP QoS 

The QoS management functions for controlling the external IP bearer services and how they relate to the UMTS bearer service QoS management functions are 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

NOTE:
The dimmed boxes in Figure 2 are clarified in TS23.107.
NOTE:
The following will be revisited in the Release 6 timeframe: - the possible reuse of the protocols in the Go interface between the GGSN and other application servers, and possible interfaces between the PCF and the P-CSCF, and between the PCF and other application servers. 
[Editorial note: Figure 2 and this chapter shows UE only as a combined element.  This TS also need to consider the case where the TE and MT are split. A section providing the split and the distribution of functionality need to be added to this TS and is for further study. Standardization of the interface between the TE and MT is the responsibility of the 3GPP working group TSG T2, and is outside the scope of this TS.]
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