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1 Introduction

This document proposes an enhancement for TS 23.207-- End-to-end Quality of Service (QoS) concept and architecture.
The current TS assumes that there are two main IP based QoS models, IntServ and DiffServ for the backbone IP network between PLMNs(TS 23.107, clause 9.4) .
IntServ(IETF RFC 2210) is essentially a QoS model which relies on RSVP(IETF RFC 2205) to signal and reserve the desired QoS for each flow in the network. Along the path of a flow every device need to be RSVP-aware. The reservation states in each device need to be refreshed periodically, that add an undesirable burden and instable factors on the network. Thus IntServ model is not scalable to support a large number of per-flow reservations through a network.

DiffServ is essentially a provisioned QoS model which deploys relatively simple and coarse methods of providing differentiated treatment for different traffic aggregates or "classes". At the edge of network, packets are classified into several classes by marking the DiffServ code point(DSCP) field in IP header according to provisioned service level agreements(SLA). Then in the network the same treatment known as a PHB is applied to all packets within a class. DiffServ doesn’t need per-flow state and per-flow processing and therefore scales well to large networks. But  DiffServ is not end-to-end and can’t solve the resource contention problem between fine flows within a coarse class if not introducing other supplementary mechanisms.

Depending on the two IP QoS models above (and other current models), which have the shortcomings mentioned(in fact, these shortcomings are well known in the field of Internet), it’s difficult for UMTS to achieve fully end-to-end QoS guarantee with the current architecture in case of interworking with different IP network domain or backbone networks. 

So, in CR 076 of TS 23.207, an enhancement is introduced to UMTS to provide complementary way to solve this problem. It includes an introduction of interface between PDFs and functional enhancement for the PDF and GGSN, along with a comprehensive QoS enhancement based on independent resource control of backbone IP Network combined with UMTS as a supplementary mechanism.

2 Analysis

As current TS refers that the PDF is effectively a Policy Decision Point (PDP) (TS 23.207, clause 5.1.1.1), so there should be PDF/PDP alike entities in backbone IP network. And there is also control relationship between the PDF/PDP and the PEP in backbone IP network.
From the entire IP network performance aspect, for guaranteeing end-to-end QoS of UMTS, the interaction between the PDFs or PDF and PDF/PDP of the backbone network should be considered, other supplementary mechanisms should be added such as QoS routing, traffic metering and control. Also stability, operability, and manageability of architecture should be considered. To achieve this, enhancing the function of the PDF is a convenient and feasible way.

For manageability and stability of the network, the PS network of CN in UMTS of a network provider can be divided into multiple administrative domains. Each administrative domain is managed by a PDF for all bearer resources over the domain. The PDF should perform policy decision of QoS resource authorization based on policy informaiton, QoS routing, bearer resource calculating, and so on.

To get routing or other information and make comprehensive policy decisions, it is necessary to introduce an interface for the PDF to communicate with other PDFs or the peer PDF entity in backbone IP network. The peer PDF entity in backbone IP network has similar function. 

QoS Signalling between PDFs rather than between bearer network nodes(such as the GGSN and router) is off-path signalling model(off-path means the QoS Signals are transfered on path different from bearer path). On the contrary, traditional QoS signals(such as RSVP) are tranfered in the same way with bearer path(we call this as on-path model). As a supplementary mechanism,we think off-path signalling model is also important in IP QoS model.
The path separation signalling features independent control plane and forwarding plane, allowing flexible network architecture and independent technical development. It facilitates new demands deployed in existing networks and slows down the requirement for the upgrading of existing routers. The signalling entity can be flexibly deployed. With easy mobility support, it seamlessly supports the forward process. The signalling is only handed to the next signalling processing entity instead of an unknown entity, resulting in better security. 
The GGSN should also enhance it’s funcition correspondingly to perform the policy including QoS routing information. 

Then, a comprehensive QoS enhancement based on independent resource control of backbone IP Network can be introduce to provide QoS throughout backbone IP Network. 

We can benefit from the enhancement for TS 23.207 by the following aspects:

By combining bearer resource management and QoS routing, the network can accurately guarantee QoS of each traffic flow transiting across IP backbone networks, and hence makes it possible for the IP network to support various new services requiring the carrier-class QoS. 

Moreover, this enhancement ensure the end to end Qos ensuring mechanism to be deployed in a large multi-domain IP network environment without changing the existing routers and without impacting the current BE services. For every administrative domain, a PDF is deployed. The PDFs between the start domain and the end domain interact with each other to accomplish the path selection, resource allocation and admission control for an inter-domain service flow.

Additionally, by the management of PDF over the administrative domain, it can contribute to the scalability, stability, operability, and manageability of the current QoS framework.
3 Proposal

3.1. Introduce the consideration of comprehensive QoS enhancement based on independent resource control of backbone IP network combined with UMTS
A new Annex(Annex E) is added for introducing a carrier-class QoS framework for IP-based backbone networks combined with UMTS. A figure is added for the framework along with relative statements, and two implementation scenarios of the enhancement for packet networks(with and without MPLS support) are introduced.

3.2. Add an Interface between PDFs—Gq+ 
A new Senction (5.3b) is added for introducing an interface between PDFs—Gq+. For communicating with other PDFs(in CNs or backbone IP network), this interface is necessary. This interface is similar with Gq both in function and in information exchanged, so it’s temporarily named Gq+.
Correspondingly, the Figure2 in 5.1.2.1 is changed to add the interface.
3.3. Functional enhancement for PDF by resource management and bearer routing combined by QoS
Section 5.1.1.1 and 5.2.3 has added the content of functional enhancement of PDF.

3.4. Corresponding Functional enhancement for GGSN
Section 5.2.1 has added the content of functional enhancement of GGSN.

3.5. Other minor enhancements in Gq and Go interface
Section 5.3.2 and 5.3a.2 has added the content of functional enhancement in Gq and Go-- Query request used for resource authorization situation.
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