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1 Introduction

This paper discusses a conflict in the existing 3GPP specifications. This has resulted from investigation on the relationship between GGSN, P-CSCF and PCF, and more precisely, are they multiple GGSNs for one PCF, or one GGSN for multiple PCFs, or even multiple GGSNs for multiple PCFs?

2 Discussion
2.1 What implies 1 GGSN  to multiple PCFs

The way the 2 P-CSCF discovery mechanisms are specified, implies that multiple P-CSCF addresses can be returned to the UE. This implies one GGSN for multiple P-CSCFs, as shown below:
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Figure 1: P-CSCF discovery mechanism

If we take a generic approach where a policy function may be applicable to multiple application servers (including multiple P-CSCFs), this may result in one or N GGSN(s) for one or N PCF(s), as shown below:
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Figure 2: P-CSCF discovery mechanism: implications on GGSN to PCF relationship with an open interface between P-CSCF and PCF (release 6)

However with the current restriction that for release 5, the PCF is a functional entity of the P-CSCF, then this results in one GGSN for multiple PCFs, as shown below:


[image: image3.wmf] 

1 : N

 

GGSN PEP 1

 

P

-

CSCF 1

 

PCF 1

 

1 : N

 

P

-

CSCF 2

 

PCF 2

 

P

-

CSCF 3

 

PCF 3

 

GGSN PEP 2

 

P

-

CSCF 4

 

PCF 4

 

1 : N

 


Figure 3: P-CSCF discovery mechanism: implications on GGSN to PCF relationship with a PCF function inside the P-CSCF (release 5)

2.2 What requires multiple GGSNs to one PCF

23.207 clearly indicates that a COPS model is to be used for the Go interface (GGSN to PCF). In the COPS model, multiple Policy Enforcement Points (PEPs or GGSNs) make use of one Policy Decision Point (PDP or PCF). COPS was designed this way for multiple reasons, the main one being that a PEP cannot be controlled by multiple PDPs. In order to properly enforce policy over the Gi, the PCF must have an overall vision and control of the resources offered by the GGSN. Therefore, allowing a PEP to be controlled by multiple PDPs would break the COPS model as it is currently defined.

RFC 2748 explains in more details the COPS model. See section 2.3: “It is possible a single PEP may have open connections to multiple PDPs. This is the case when there are physically different PDPs supporting different client-types as shown in figure 2."
What they mean by different client types is that each client type can have a different PDP. So you could have a PEP with a diffserv client type, a mpls client type, etc. So in our case, we could only have one PDP associated to our UMTS client type.

If we don’t follow this model, then we will have problems when a user accesses different PCFs for different services, as these may be allowed because they are treated separately by different policy control functions. Policy can only be enforced properly for UMTS client types, in the case that only one PCF can control the same GGSN. This is why there is a need for this relationship between the PEP and PDP in the COPS model: this allows the PDP to maintain proper state tables of all the authorized flows and the available/unavailable resources at the PEP.
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Figure 4: COPS model

Again, if we take a generic approach where a policy function may be applicable to multiple application servers (including multiple P-CSCFs), then this makes n GGSNs - n P-CSCFs - 1 PCF.
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Figure 5: COPS model: implications on GGSN to PCF relationship with an open interface between P-CSCF and PCF (release 6)

This is in line with figure 2 and is compatible with the P-CSCF discovery mechanisms. 

However with the current restriction that for release 5, the PCF is a functional entity of the P-CSCF, then this imposes the multiple GGSNs to one PCF relationship.
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Figure 6: COPS model: implications on GGSN to PCF relationship with a PCF function inside the P-CSCF (release 5)

This is NOT in line with figure 3 and is NOT compatible with the P-CSCF discovery mechanisms. 

2.3 Possible solutions

This problem should go away if we assume that in release 6 we open up the P-CSCF to PCF interface. However we would like to trigger discussion here on how to solve the release 5 issue.

The following is suggested here for debate:

1. is it possible to say that the Policy Control Function (PCF) is a logical entity associated with one or multiple P-CSCFs? This seems difficult if we want to keep the statement that “If the PCF is implemented in a separate physical node, the interface between the PCF and the P-CSCF is not standardized.” The issue is, would we then need to worry about how a PCF of a particular P-CSCF, could be used by another P-CSCF?

2. is it possible to decide that in release 5, only one P-CSCF is associated with one or more GGSN(s)? This would mean that we have n GGSN – 1 P-CSCF with 1 PCF. When the P-CSCF to PCF interface is opened and defined, then the relationship between the GGSN and P-CSCF could be n to n.

 

3 Conclusion

This issue needs to be clarified. We welcome feedback on this issue or ideas of other solutions that may exist, which we could not identify.

If no other solution is envisaged, we suggest that in order to solve this issue, release 5 supports only a relation of one GGSN to one P-CSCF containing one PCF.

This means we would have the following architecture for release 5 and release 6:
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