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This paper discusses on-path and off-path PCC signalling for non-3GPP accesses (S2 reference point) and proposes the off-path solution as the mechanism to provide the non-3GPP access with QoS policies. 
1.  Introduction

Different approaches have been proposed in order to manage QoS in non-3GPP accesses in the context of the S2 reference point. Document S2-072991 discusses in-band and out-of-band signalling and concludes that policies towards non-3GPP accesses shall be transported at the SDF level by a protocol different from the mobility protocol (i.e. out-of-band signalling). Based on these assumptions, this document discusses benefits and drawbacks of the on-path and off-path out-of band signalling.
2.  Discussion

2.1 Distributed PCEF as effect of out-of-band signalling
Document S2-072991 concludes that PCC signalling towards the non-3GPP accesses shall be based on an out-of-band approach and policies shall be transported at the service data flow level. 
One effect of this approach is that for non-3GPP accesses the PCEF functionality, as currently defined, is distributed between the PDN GW node specified in TS 23.402 and the non-3GPP access. 
This is because the PDN GW specified in TS 23.402 cannot enforce any policy related to QoS management as the protocols supported on the S2 reference points do not  have concepts equivalent to the EPS bearers. Therefore some rules (e.g. charging or authorization rules) would be enforced by the PDN GW specified in TS 23.402 (as for 3GPP accesses) while other rules (e.g. mapping of the QoS-related policy to an access-specific treatment) would be enforced by the non-3GPP access.
The term “Distributed PCEF” in Figure 1 refers exactly to the distribution of the enforcement functionality: note that this distribution does not imply any duplication of functionality as the PDN GW and the non-3GPP access enforce different rules.   
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Figure 1 – Distributed PCEF for non-3GPP accesses
2.2 Two implementations of a distributed PCEF
The implementation of the distributed PCEF model can be realized with two types of signalling:

· on-path: this solution is based on PCC support over the S2 reference point. This implies that  a signalling protocol (e.g. Diameter based) is implemented as a signalling connection “parallel” to the mobility protocol. 
Figure 2 illustrates how this solution might look like in the non-roaming scenario: there is only one S7 reference point from the PCRF to the PDN GW and the PDN GW proxies some or all PCC rules received over S7 to the non 3GPP access. 
For S2a and S2b it can be assumed that this newly defined signalling protocol is exactly “parallel” to the mobility protocol.
For S2c, which terminates in the UE, it has instead to be assumed that the newly defined signalling protocol terminates in some point within the IP Access network
It is worth noting that, despite the presence of only one S7 leg from the PCRF, this solution still relies on a distribution of the PCEF functionality as policies are transferred at the SDF level and partially enforced by the non-3GPP access. 
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Figure 2 – On-path signaling towards non-3GPP accesses
· off-path: this solution is based on the usage of multiple S7 reference points from the PCRF to the PDN GW and non 3GPP accesses. 
Figure 3 illustrates the architecture of this approach in the non roaming scenario: the S2 reference points deal only with IP mobility protocols
The PDN GW receives from the PCRF the PCC rules to be enforced and does not need to proxy any of them towards the non-3GPP access, as for 3GPP accesses.  
In all depicted scenarios (S2 a/b/c) it is assumed that a termination point for the S7 leg exists within the IP Access network.
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Figure 3 – Off-path signaling towards non 3GPP accesses
3. Analysis of on-path and off-path approaches
As described in previous sections, the on-path and off-path approaches are different implementations of the same “distributed PCEF” concept and are quite similar from an architectural point of view. 
For example they are not different in the required enforcement functionality in the PDN GW and in the non-3GPP access: indeed both solutions require that some PCC rules are enforced by the PDN GW and some others by the non-3GPP access. 
Similarly both solutions require a change or relocation of the enforcement functionality for QoS management in case the UE moves from one non-3GPP access to another 3GPP or non-3GPP access
. This is due to the distributed nature of the PCEF functionality that is a result of the need of an out-of-band signalling.
The on-path solution presents some drawbacks that are worth noting, though:

· the on-path solution is based on the assumption that the mobility management and the PCC signalling terminate at the same place. While this is generally true for the S2a/b reference points based on PMIP or MIPv4 FA mode, it is clearly not true for S2c reference point based on client Mobile IP. In case of S2c reference point, the mobility management signalling terminates at the UE and therefore there cannot be a parallel PCC signalling. It would be possible to provide the PDN GW with an IP address of the 'Access GW' that serves as termination point for the 'on path' Diameter session, however this would hardly be 'on path' signalling anymore. This implies that the on-path solution is not applicable to the S2c reference point: in case client Mobile IP is used, an off-path solution is needed anyway. 
· The on-path solution requires an additional functionality for the PDN GW as it needs to proxy some PCC rules towards the non-3GPP access. Once received the PCC rules on S7 reference point, the PDN GW needs to identify which rules can be enforced locally and which rules shall be sent to the non-3GPP access. This is a clear departure from the current PCC architecture as, based on 23.203, the GW/PCEF has only a pure enforcement role; therefore the adoption of the on-path solution would also require changes to the overall Release 7 PCC architecture and how the PCC rules are processed and transported in the EPS.
· More in general, the on-path solution makes the PDN GW an active PCC element, making the Diameter PCC processing tied to the IP mobility management processing and data structures. This does not seem a good design principle as it makes the PCC architecture dependant of a specific IP mobility management solution.
· When an off-path solution is used, the peering model is highly simplified as the peering points are at the PCRF-level. 

· The on-path may not be applicable to some non-3GPP accesses. For example TISPAN has already excluded the transfer of policies between enforcement entities. Moreover, based on TISPAN architecture, the termination for PCC signalling is not the BRAS, that hypothetically would be the PMIP client and therefore the mobility management signalling termination point. Thus, the on-path solution would make interoperation with TISPAN difficult or impossible,
On the other hand, the off-path signalling solution acknowledges the obvious fact that the mobility management interface does not always terminate at the same place. For this reason it is immediately applicable without any issue to all variants of S2. 
4. Proposal

This paper has discussed on-path and off-path policy control signaling as two possible implementations of the distributed PCEF functionality in the context of the S2 family of interfaces.
The contribution concludes that on-path policy control signaling does not bring any benefit, it seems not practical for S2c reference point and can be supported as an implementation choice of the off-path solution for S2 a/b reference points. 
It is therefore proposed to agree that Policy towards non-3GPP accesses is transported “off-path”. 
It is further proposed to capture the above conclusion in section 4.6 of 3GPP TS 23.402 as proposed by the Annex of this paper


ANNEX Text Proposal for TS 23.402

###   Start Proposed Text   ###
4.6

Aspects of QoS Concepts for non-3GPP accesses

4.6.1

General Principles
The following general principles apply for the QoS concept for non-3GPP accesses

· Policy towards non-3GPP accesses is signalled off-path with respect to the mobility protocol, i.e. via an instance of the S7 interface terminated in the non-3GPP access 
###   End Proposed Text   ###













































� In case the UE is moving from a non-3GPP access to another non-3GPP access the PCEF functionality for QoS management is relocated or re-established between the two accesses. In case the UE is moving to a 3GPP access, the enforcement functionality for QoS management is established at the PDN GW. 
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