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11.5
1. Introduction

This contribution provides an architectural concept for Architectural Enhancements for End-to-End QoS basing on the Work Item description. 
2. Discussion

In TS23.207 or other docments, only service-based local policy (SBLP) is used. SBLP does not care about the QoS structure of the whole end-to-end network. It may work well in the case which is only needs faint QoS provision. But if we need provide high level QoS control of some services such as conversational speech or streaming vedio when the data flows go through the IP bearer network domains, only the SBLP is not enough to provide this.

For End-to-End Qos can be ensured when the data flows go through a backbone IP network or other different network domains,  an enhanced architecture for E2E QoS is needed, we suggest that in the enhanced architecture it shall provide a relation between the UMTS network and the external IP network so that the QoS resources of the whole end-to-end network can be utilized to improve the end-to-end QoS.

In the current UMTS network, the PDF is used to provide SBLP, it decides whether the data flow may go through GGSN or not. In the external IP network, it usually uses the off-path BCF to control the QoS resource. In order to improve the e2e QoS, at least the SAC (Session Adimission Control) or CAC function shall be performed in the network. And in current architecture, the PDF is the most appropriate entitiy to perform the admission control function. In our proposal below, a new interface (named Gu) between the PDF and the BCF is added to tranfer QoS information between the UMTS network and the external IP network. Through this enhanced off-path architecture, the end-to-end IP QoS may be improved in any cases.
To improve the network expandability, the physical IP network is divided into several adimistrative domains. In each adimistrative domain, a bearer control function (BCF) is adopted to implement unified management of network topology and resource database (NTRD), select paths and allocate resources for sessions that pass this administrative domain. Inter-area path selection should be implemented through the interaction of the BCF in the two management areas concerned. We can use the dynamic protocol or static configuration to find the next hop BCF. 
In this case, the bearer control layer (BCF) implements the rquest, reservation and release of the bearer resources. The GGSN and routers perform the data forwording of the media flows accourding to the policy from the PDF. They together work to guarantee the end-to-end IMS session QoS.

The advantages of this method:

● Coexisting with current IP network without affecting traditional services that have no QoS.

● Applying for resources before the use of services, guaranteeing the resources during the use and release of resources after the use.

● User data plane only need to forward the media flows, no need to process QoS resource reservation signalling, no need to process media flow congestion control, so that the burden and complication of the routers are reduced.
● QoS control plane manages and allocates the network resources, it provides CAC and QoS routing. And it is easy to manage and maintain to the operator.
3. Proposal

We propose that the following text be added or modified to the TR23.802:
Only the enhanced descriptions against TS23.207 are provided below.

1
Scope

The present document investigates possible solutions to enhance the end-to-end QoS architecture as currently specified in 3GPP TS 23.207 [4] to achieve improved end-to-end QoS in the case of interworking with IP network domains or backbone networks that provide IP QoS mechanisms and enhanced interworking with other next generation networks. Within this technical report, emerging QoS standardization efforts from TISPAN, ITU-T, and the IETF should be taken into account.

2
References

The following documents contain provisions which, through reference in this text, constitute provisions of the present document.

· References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.

· For a specific reference, subsequent revisions do not apply.

· For a non-specific reference, the latest version applies.  In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.

 [24]
ITU-T Y.1291: "An architectural framework for support of quality of service (QoS) in packet networks".
[25]

ITU-T H.360: "An architecture for end-to-end QoS control and signalling".

[26]

MSF MSF-TR-QoS-001-FINAL: "Quality of Service for Next Generation Voice Over IP Networks".

Editor’s Note:
References may need to be removed if not required and other references may need to be added if required.

5
Architectural concept

Editor’s Note:
This section will describe the different enhanced E2E QoS architectures including interaction with emerging QoS concepts from other standards organizations.

5.4
Architecture for off-path IP QoS interaction between UMTS network and External IP Network
This section describes an architecture for off-path QoS interaction between UMTS and an External IP network providing QoS-enabled IP transport services.

To provide IP QoS end-to-end, it is necessary to manage the QoS within each domain. In UMTS network, to enable coordination between events in the application layer and resource management in the IP bearer layer, a logical element, the Policy Decision Function (PDF), is used as a logical policy decision element. It is also possible to implement a policy decision element internal to the IP BS Manager in the GGSN. In the external IP network, a logical element, the Bearer Control Function (BCF) is used to control the external IP bearer service path.
When resources not owned or controlled by the UMTS network are required to provide QoS, it is necessary to interwork with the external network that controls those resources. One alternative to provide highly ensured end-to-end QoS capability for realtime sevices is to interwork with external IP network, using interaction between the Policy Decision Function and the Bearer Control Function.







5.4.1
Description of functions

5.4.1.1 
QoS management functions for off-path end-to-end IP QoS in the UMTS Network
Policy Decision Function (PDF) is as defined in TS 23.207. In addition, it is responsible for communication with BCFs in interconnecting networks via the Gu reference point.

The PDF makes policy decisions based on information obtained from the AF and the result of interacting with the other related BCF.
5.4.1.2
QoS management functions for off-path end-to-end IP QoS in the External Network
Bearer Control Function (BCF) is the alias of a logical function element in external network which performs QoS control within the external IP network. 

For loadsharing and redundancy reasons multiple BCFs should be provided in each external IP network. Notes: It is FFS how a configuration with multiple BCFs should look like and how they interwork (e.g. to coordinate resources etc). 

5.4.1.3 
Interaction between UMTS network and External Networks
Within the UMTS network, there is resource management performed by various nodes in the admission control decision. The resources considered here are under the direct control of the UMTS network.

In the external networks, it is also necessary to perform resource management to ensure that resources required for a service are available. Where the resources for the IP Bearer Service to be managed are not owned by the UMTS network, the resource management of those resources would be performed through an interaction between the UMTS network and that external network.

When interaction is needed between the UMTS network and the external network, resource requirements are explicitly requested and either granted, negotiated or rejected through the exchange of signalling messages between PDF and BCFs in the external network. The interface between PDF and the BCF element in backbone IP network, named the Gu reference point, may transfer QoS and other information which can be used for policy decisions.
Notes: It is FFS how links are configured for the off-path scenario. Does the signalling (Gu) traffic and the media use the same or different links? How are these links negotiated among the different networks?


5.4.2
Enhanced Capabilities of Functional Elements

This section provides functional descriptions of enhanced capabilities in GGSN, PDF, and AF.

5.4.2.1
GGSN
Editor’s notes: the content is referred to TS23.207.
5.4.2.2
PDF

Service-based Local Policy Decision Point

-
The PDF shall exchange the QoS information with the other related BCF via the Gu interface.
5.4.3
Reference points Between Functional Elements

5.4.3.1
Go reference point (PDF - GGSN)
Editor’s notes: the content is referred to TS23.207.
5.4.3.2
Gq reference point (PDF - AF)
Editor’s notes: the content is referred to TS23.207.


5.4.3.3
Gu reference point (PDF - BCF)

5.4.3.3.1 
Gu Functional Requirements

The Gu reference point is used for exchange of QoS information between PDF and BCF element in backbone IP network..
5.4.3.3.2
Information Exchanged via Gu reference point

Service information:

The service information below is derived from Gq reference point, which may include
· Session Id (to uniquely identify the the session)

· Information defining the IP flows of the media stream.

· direction (bi-directional, uplink / downlink)

· 5-tuple (source/destination address and port number, protocol Id)

· indication of the maximum and/or mean bandwidth required

· An indication of the requested type of service information per service-flow.
Notes: The information passed over the Gu interface may also include other information required to negotiate resources in the external IP networks. 







The result of Session Admission Control (SAC):

· The result of SAC by PDF and BCF should be sent via the Gu interface. 
5.5
Architecture for on-path IP QoS interaction between UMTS network and External IP Network
This section describes an architecture for on-path QoS interaction between UMTS and an External IP network providing QoS-enabled IP transport services.

Note:
This on-path QoS interaction is FFS.
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