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10.3
1. Introduction

This contribution introduces a solution for the Architectural Enhancements for End-to-End QoS, which addresses the case when GGSN is interacting with a Qos controllable IP network domain. To achieve the best available Qos in this case,  a new interface (named as Gu) between the PDF and the BCF is added to tranfer QoS information between the IP network domains.
2. A Comprehensive Enhanced QoS Architecture Based on Independent Resource Control of Backbone IP Network Combined with UMTS

2.1 Architecture diagram

Figure 1   A comprehensive enhanced QoS architecture[image: image1]
2.2 Solution description

2.2.1 Technical background
In ITU-T and ETSI’s solutions of IP QoS in IP bearer networks, the dominated consensus is to use a logical QoS resource management entity to control the QoS in IP bearer networks. For example, bearer control functions (BCFs) or called resource control functions (RCFs) are used to manage and control QoS resource (such as bandwidth, delay etc.) in IP bearer networks. They are used to assign and authorize QoS resource for the service session, so that the requirements of the QoS of each service can be fully provided.

The IP bearer network may be devided to several administrative domains which each domain controlled by a BCF according to the network’s scale and/or the operator’s requirements. Each BCF administrative domain includes several core nodes, edge nodes (ER) and/or transmit/border (TR/BR) nodes. The BCF maintains the network topology and resource database (NTRD). Based on the NTRDs, the BCF makes intra-domain path selection, achieve resource allocation and admission control (via simple path selection) for a service flow. The BCFs of different domains interact through signalling to perform resource control for inter-domain application flows.
As described above, the paths (They are LSPs for the MPLS case) between the ER and TR/BR in a BCF administrative domain are preconfigured according to topology of the network and the operator’s plan. The BCF manages and maintains the status of the paths. When an AF or SCF (session control function) session requests the QoS resource from the BCF, the BCF will calculate whether the remained resource of the paths is enough to the session or not. If the resource is not enough, the session request will be rejected. If the resource  is enough, the BCF will allocate the resource of its administrative domain for the session, and then request the QoS resource from the nexthop BCF until destination ER is found within the last BCF administrative domain,  After the resource is allocated successfully, the media flow will forward through the logical path (it is the LSPs set for the MPLS case) by adding the logical path identification  which decided by the BCFs to the flow’s IP packets.

The probable message flow for the above procedure: (QoS request procedure for a unidirection media flow)

[image: image3.bmp]
According to the approved WID, the objective of the work item is to study different possible solutions to enhance the end-to-end QoS architecture specified in TS 23.207 to achieve improved end-to-end QoS also in case of an interworking with IP network domains or backbone networks. And interaction with emerging standards for “Next Generation Networks” and the work of the ITU-T and the IETF must be taken into account.
In order to achieve the above objective, we provide the below solution to enhance the end-to-end QoS when UMTS network interaction with IP networks domains or backbone networks.

2.2.2 Solution 

As shown above in figure 1, this solution provides end-to-end QoS when the UMTS network interaction with the external IP network by adding the Gu interface between the PDF of the UMTS network and the BCF of the external IP network. In this case, the PDF acts as the BCF in the UMTS network from the view of the external network, and interact with the BCF in other domain for QoS resources for the sessions which will go through the external IP network. The logical path (it is LSP for the MPLS case) is preconfigured between the GGSN and the LSR (BR) in the external IP network. The GGSN is in the PDF administrative domain, and the BR is in the BCF administrative domain of the external IP network. The PDF control the GGSN’s QoS resources (such as the LSP’s bandwidth said above).  In summary, through Gu interface between the PDF and BCF, the PDF can request the BCF allocate a proper path for a session with requested Qos, the QoS management advantage of the BCF controled network domain can be utilized to improve the end-to-end QoS.
To achieve the Qos infor exchange and ensurance between the domains, the function of the PDF and GGSNalso need to be enhanced for this purpose. The PDF may need to manage and maintain the topology and resource of its administrative domain, and decide the logical path identification for the IMS session. The GGSN needs to perform the decision from the PDF and forward the media flow through the logical path which decided by the PDF.

The probable message flow for the above procedure:
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It need to be noticed that this mechanism only enhance to handle these services with strict Qos request, with no affect to the process of other services by allowing them go through a defaut way.    
The advantages of this solution:
1. It can take the advantage of the BCF controlled network ensure the QOS be satisfied properly by Qos request and path information exchange between the PDF and BCF over Gu. 

2. The logical paths may be planed and configured by the operator, so that the operator may manage and operate the network according to its needs.

3. It is compliant to the current UMTS QoS architecture, and improves the current QoS sifnificantly with limited changes. 

4. The PDF/BCF only need to control some of the resource of network for services need high QoS such as conversational speech or streaming video;  for other Qos insensive services, the current simple mechanism still serve these flows go through the default IP forward paths without the control of PDF/BCF. 

3. Proposal

We propose the group endorse this solution as a candidate for the enhancement of End-to-End QoS.

SGSN





Go








CN





UMTS RAN





GGSN





PDF/BCF





TR/BR





QoS Signalling Path





Administrative domain





Gq





PDF





AF





BCF





Gu





Logical path





Backbone IP Network











UE





Core Router





QoS Request





Dest ER





BCF





BCF





BCF





Src ER





SCF





Response





Policy install





Response





Response





Response





QoS Req





QoS Req











_1153202258.doc

[image: image1]

(7) AF service signaling (auth token)







PDF







AF







(2) Gq service information







(1) Trigger







(3) Authorize QoS Resources 







(6) Gq authorization ack (auth token)







BCF







(4) Gu service information (bearer resource request)







(5) Gu allocation resource ack (Logical path identification)












