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Abstract of the contribution:

Contribution S2-072318 provides signalling flows for off-path QoS signalling and demonstrates the feasibility of off-path signalling. This contribution argues that off-path signalling is the preferred choice to support non-3GPP access networks and FMC and to establish the Evolved Packet Core as a platform for convergence.
Introduction
Contribution S2-072432 for the current meeting provides compelling reasons why a single mechanism to convey QoS information to non-3GPP accesses for all flavors of S2 has to use out-of-band signaling, i.e. a signaling protocol that is not tied to the mobility management protocol on S2.  The remaining decision for out-of-band signaling is whether it should be routed ‘on-path’ along the same nodes as the mobility signaling or ‘off-path’ with direct interfaces between the PCRF and distributed PCEFs or PDFs in the non-3GPP access network and in the EPC. 
This contribution argues why off-path signaling is our preferred choice.

Discussion

General principles

Although 3GPP has its own responsibility to decide on the specification of the reference points it offers to connect non-3GPP IP accesses to the EPC, it is in the interest of many members and partner organizations to take due account of the principles and architectures that have already been adopted by other SDOs. Admittedly other SDOs are having parallel discussions on policy control for new releases, but a few principles appear to be common.
The first principle is that other SDOs (3GPP2, WiMAX Forum, TISPAN, ITU-T) draw the boundary between access and core network where the access specific layer 2 technology is terminated and layer 3 IP connectivity is provided to a core network. In other words, the first hop router is located in the access. This is illustrated in figure 1 below. It is this boundary that should be considered for the definition of the non-3GPP IP Access clouds in TS23.402 and the interfaces that are defined at this level by other SDOs should at least be considered for the specification of the S2 reference point.
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Figure 1 -  Non-3GPP Access Network Boundaries
The definition of a non-3GPP IP Access in TR 23.882 states that the non-3GPP IP Access Network may be operated by the same or a different operator than the EPC system. The latter situation brings into play the principle that has been adopted explicitly by ITU-T and TISPAN, and is worded in the approved ITU-T Recommendation Y. 2111 ‘Resource and Admission Control in Next Generation Networks’: 
         At least one Policy Decision FE shall be deployed in each network administrative domain
Translated to PCC terminology this means that it is recommended that policy information between operator networks is exchanged between PCRFs. 

This is not just motivated by the desire of operators in ITU-T and TISPAN to be able to subject resource requests from other operators to their own policy control. This architectural principle is also driven by the desire to create an open architecture that can be extended to provide end-to-end QoS control and multiple levels of QoS control.
Extendibility for end-to-end QoS control
Examples of e2e QoS configurations are provided in ITU-T Rec. Y.2111 appendix I, from which the figure below is taken. 
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Figure 2 - ITU-T Rec. Y.2111 Figure I.2– Example 2

The three Functional Entities in the network are the Policy Decision (~PCRF), Transport Resource Control (~PCEF) and Policy Enforcement (Gating function, NAPT control) FEs. 
Although some may dismiss e2e QoS control as an academic exercise, with broadband access the radio access does no longer pose the only resource constraint in the network. An evolved architecture that isn’t extendible to allow for policy and admission control in other network domains would be rather short sighted. The other aspect to note from the figure above is that the Y.2111 RACF does allow for distribution of TRC-FEs and PE-FEs within an administrative domain.
Extendibility for multi- level  QoS control

In DSL networks it is common place to have multiple terminals (hosts) behind a NAT device with a single subscription that allows fro a single IP address. These terminals are not visible to the access network, as it is the DSL terminating device that is authenticated and not the individual terminal. More sophisticated DSL subscriptions do however allow a terminal behind a DSL terminating device to obtain its own public IP address. This mechanism may be used to support a roaming user on a residential or enterprise WLAN, as illustrated in the figure 3 below.
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Figure 3 – Multi-level QoS control
In this FMC scenario we can distinguish two levels of policy control. First of all the home PCRF of the roaming user applies the policies that apply to the subscription of the roaming user. The authorised QoS for the user is passed on the visited PCRF that can then apply the policy that applies to the subscription for the DSL line. We have referred here to DSL as a specific example of broadband-access network that already offers multiple-host subscriptions today. The same scenario may apply in the future to wireless broadband access. An off-path interface is required to support this scenario.
Separation of bearer plane and QoS signalling
Out-of band, on-path signalling –sometimes also known as parallel signalling - is a bit of a misnomer for S2a and S2c due to the fact that no assumptions can be made about the termination point of the QoS signalling in the non-3GPP IP access network. The termination point may always be in the same node as that of the mobility signalling, it may sometimes be in the same node (e.g. in case of WiMAX) or it may always be in a different node (in case of a separate PD-FE node). This means that relocation of the QoS signalling termination point may coincide with that of the mobility signalling, it may be independent from it or it may not be required at all. The only thing that is on-path with on-path signalling over S2 is therefore the QoS signalling termination point in the EPC that resides in either the S-GW or the P-GW. The only thing that is achieved by this is that relocation, which is independent from the mobility protocol, has to be supported by the S-GW or P-GW, rather than by the PCRF. We do not see any reason why QoS signalling relocation should be allocated to a data plane node, whilst QoS relocation events are independent from PMA/FA relocation. If we apply the often heard argument in the MME/UPE debate for separation of data and control plane functionality to this case, off-path signalling is the obvious choice.
Conclusion
This contribution provides a number of reasons why off-path QoS signalling is preferred over on-path:
· compliant with ITU-T Rec. Y.2111

· compatible with the policy control architectures of 3GPP2, WiMAX and TISPAN

· extendible for e2e QoS control

· extendible for multi-level QoS control

· clean separation of data plane and QoS signalling

It is therefore proposed to agree to the following:

· Policy towards non-3GPP IP accesses is transported off-path over a reference point between a PCRF and the non-3GPP IP access
and to capture this point in clause 4.6 of TS23.402.
Furthermore the proposed reference point should be reflected in the non-roaming and roaming architecture figures and associated text as proposed below.
Proposed text changes
4.2
Architecture Reference Model

4.2.1
Non-Roaming Architecture

Add three S7 reference points:  between PCRF and Trusted/Untrusted Non-3GPP IP access, Trusted Non-3GPP IP access and ePDG
Figure 4.2.1-1. Non-Roaming Architecture for non-3GPP Accesses within EPS
4.2.2
Roaming Architecture
Add three S7 reference points:  between PCRF in VPLMN and Trusted/Untrusted Non-3GPP IP access, Trusted Non-3GPP IP access and ePDG

Figure 4.2.2-1. Roaming Architecture for non-3GPP Accesses, Home Routed

4.5
Reference Points

4.5.1 
List of Reference Points
S7:
It provides transfer of (QoS) policy and charging rules from PCRF to a Policy and Charging Enforcement Point (PCEF) or a Policy Decision Point (the contact point in the Non-3GPP IP Access may be either). The allocation of the PCEF is FFS. 
4.6 Aspects of QoS Concepts for non-3GPP accesses

4.6.1 General Principles

The following general principle applies for the QoS concept for non-3GPP IP accesses:
· Policy towards non-3GPP IP accesses is signalled off-path with respect to the mobility protocol, i.e. via an instance of the S7 reference point in the non-3GPP IP access
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