SA WG2 Temporary Document

Page 3
-


3GPP TSG SA WG2 Architecture — S2#47
S2-051580
27 June - 1 July 2005

Montreal, Canada

Source:
ZTE
Title:
Description on architecture and function of Hybrid-path mode
Document for:
Discussion and Approval

Agenda Item:
8.2

Work Item / Release:
E2EQoS
1. Introduction

As mensioned at last meeting, QoS negotiation with the BCF can be initiated from PEP(GGSN), which was suggested to be called hybrid-path mode. This contribution accepts this name and develops this method in architecture and functions.

2. Discussion

At last meeting, we listed some weaknesses of off-path mode at present in the contribution S2-051250, and pointed out a solution, which was called hybrid-path, to resolve these problems. In this contribution, we develop the hybrid-path into a new connection mode with the following features:

1) We define the interface between the PEP(GGSN) and the resource controller in the backbone network(e.g. BCF) as Gw reference point.

2) QoS negotiation signalling is initiated from PEP(GGSN) to BCF via Gw inferface, not from PDF; And the response from the BCF would be send back to PEP(GGSN) via Gw interface. 

3) PEP should be able to acquire the information of the BCF, including IP address, routing informaiton etc.

4) PEP have capability of selecting a external network to the teminal domain while there are more than one external networks exist. This capability is based on some given information of GGSN, such as routing priority, and trafic detecting etc. 

5) Some kind of protocol should be applied in the Gw interface for negotiating QoS. Some proposals are COPS and DIAMETER.

6) Hybrid-path need not any functional extentions in PDF,

These features will provides the following benefits:

1) If more than one backbone networks exist, PEP(GGSN) would inherently have capabilities to select one of them depending on the routing and traffic information, because these information have been profiled in the PEP (GGSN). This function will offer more quarantees for E2EQoS. Operator’s policy may be applied into the PEP(GGSN) as a reference for network selection.

2) This mode avoids building the signalling network between the PDF and BCF; the path between PEP and BCF can be easily realised by passing Gi interface.

3) This mode also avoid the functional extention in PDF, including maintaining external networks (i.e. BCF’s routing and IP address information etc.), and consistency with the PEP about the external network routing informaiton;

4) 
3. Proposal

The following sections are proposed to be added into the TR.

5.2.2
UE-UE connection via backbone IP networks with hybrid-path QoS signaling

UE served by IMS, or by UMTS only, connects to peer UE via a backbone IP network with hybrid-path QoS signaling. Gw reference point is defined as an interface between GGSN and the resource controller in backbone IP network, i.e. between GGSN and BCF. In the case of the UE served by IMS, i.e. some PDF is available in sessions and the GGSN is profiled with PEP function, Gw also is treated as an interface between PEP and BCF. Gw reference point is used for transferring the QoS signalling. The backbone IP network is an abstraction that represents the set of inter-connecting network administrative domains between two IMS systems.
Editor's Note:
Definitions and more detail explanations for Gw interface would be described in section 3 or 5. .The procedures on Gw interface should be aligned with PCC [i.e. 3GPP TR 23.803] once it is finalized. QoS guarantee in IP-CCN is FFS.












NOTE 1: 
The IP-CCN and the BG in the originating and terminating operator are not currently included within the 3GPP Architecture, but they are included here for better understanding of the problem domain. Only those parts of them contributing to E2E QoS would be within the scope of this study.

NOTE 2: 
Some functions exist in 3GPP specifications that may be similar to the BG entity in the figure. E.g. the GPRS BG and SEG as specified in 3GPP TS 33.210 and the BGW for the Gp interface as specified in 3GPP TS 23.060.

NOTE 3:
There may be more than one border gateway (BG) element at the edge of the network. The representation of a single element in the figure above is for simplicity and does not imply that it is required for the signalling and the media to traverse the same border gateway.

Editor's Note:
It is for further study whether the BG element is a PEP or not.

Figure 5.2.2.1: UE-UE connection via backbone IP networks with BCF

Different from off-path mode, QoS negotiation in this mode would be initialed by GGSN, not by PDF. In the hybrid-path, the GGSN is able to identify the BCF domain by means of IP routing.This allows GGSN to be able to connect the BCF whether the PDF is available or not In the case of without PDF, the GGSN should know the next hop of the media data in the backbone network, which is based on the routing information and service type, PDF would not be modified or extended functionally in this mode. 
///
5.6
Architecture for hybrid-path IP QoS interaction between UMTS network and external IP network
5.6.1
General
Gw reference point is defined as an interface between the PEP or IP-CAN Gateway (i.e.GGSN) and resource controller element (such as BCF) in the backbone IP network. To provide IP QoS end-to-end, PEP or GGSN would be extended functionally to initiate QoS negotiation signalling to BCF and handle the response of QoS signalling from BCF. 

5.6.2
Description of functions

5.6.2.1
QoS negotiation functions for hybrid-path end-to-end IP QoS
Policy Enforcement Point (PEP) or IP-CAN Gateway (GGSN) is responsible for initiating, receiving and handling QoS signalling messages to be used for hybrid-path negotiation with the external network. To that end, it may operate as:
· An signalling initiation node on the hybrid-path. This needs the PEP to collect or acquire necessary QoS negotiation information; such as BCF IP Address, the peer PEP or GGSN IP address, and QoS parameter etc. SBLP may be useful for PEP to get session information, so PEP should better send the signalling to BCF after acquiring the SBLP if PDF is available; without PDF in the UMTS network, if the GGSN know the next hop in the backbone network based on the routing information and service type, GGSN still can initiate QoS signalling to BCF. 
· An signalling handling node on the hybrid-path. This means that PEP or GGSN should handle the response signalling from BCF after finishing QoS negotiation in the backbone IP network. This function may include accept the successful response, and renegotiate with the BCF if requirements cannot be satisfied completely;
Resource controller (i.e. BCF) is responsible for the management and control for resource in the backbone IP network. BCF should be able to receive and response the QoS singalling from and to the PEP or GGSN. More details on BCF is described in sections on off-path mode.

5.6.2.2
QoS management functions for hybrid-path end-to-end IP QoS
Policy Enforcement Point (PEP): except for the definition in TS 23.207[4], PEP(GGSN) is extended functionally to be able to initiate, finish and modify the QoS negotiation with BCF. The QoS and session related information would be stored in PEP(GGSN).
Policy Decision Function (PDF): as defined in TS 23.207 [4], PDF provide SBLP to PEP for police based control. The SBLP information may be useful for the signalling from PEP to BCF. After the negotiation, PEP will return RPT message to PDF via Go inferface, and the message indicates the results of Session Admission Control in the backbone IP networks.
Resource Controller in the backbone IP network: an example of resource controller is the BCF in the off-path mode. This controller is in charge of the management and assignment of resource in the backbone IP network.

5.6.2.3
Selection of external network
If more than one backbone networks exist, PEP(GGSN) would inherently have capabilities to select one of them depending on the routing and traffic information, because these information have been profiled in the PEP (GGSN). This function will offer more guarantees for E2EQoS. Operator’s policy may be applied into the PEP(GGSN) as a reference for network selection.
5.6.3
Reference point between functional elements

5.6.3.1
Go reference point(PDF - GGSN)
The functionality is the same as defined in TS 23.207 [4].
Editor's Note:
The conclusions for PCC [i.e. 3GPP TR 23.803] should be taken into account once it is finalized.
5.6.3.2
Gw reference point

The Gw reference point is used for exchange of QoS information between PEP or GGSN and BCF element in backbone IP network. The information exchanged via Gw interface would be same as the information via Gu interface.
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