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1. Introduction

The present study for E2E QoS is investigating possible solutions to enhance the end-to-end QoS architecture as specified in 3GPP TS 23.207 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. 

Note that 3GPP TS 23.207 is only applicable to GPRS packet switched access services and the overall figure when considering the IMS system may not be the same with regards to reference points for connection to other networks.

Although this study has so far progressed mainly under the focus of providing E2E QoS for IMS based applications, the connection models included in the study show only an IMS cloud as being part of the architecture. 
This leads to confusion regarding the points of interconnection of each IMS network with other IP networks domains or backbone networks and the points of interconnection of GPRS.

The figure below shows the interconnection architecture as outlined by the GSM Association in its IR.65 (ver 3.0.1) document.

IR.65 makes reference to the IMS subsystem as specified for Rel 5 but it is considered valid for the purpose of illustrating this introduction.


[image: image1.wmf] 


As indicated in the figure, at bearer level the interconnection point to other networks may be 2 different ones, Gi and Mb, while for the control plane, IMS networks interconnect to other networks through the Mw and Mm reference points.
For simplicity reasons and to fit the scope of the ongoing study, the figure above can be redrawn, taking into consideration the relevant Rel 6 modifications, to show the interconnection points towards external networks.

[image: image6.emf]  Go 


2. Proposal
It is proposed to modify the connection models shown in the TR23.802 technical report so that relevant IMS core entities and the relevant interconnection points are shown.

First Change

5.2.1
UE-UE connection via interconnected IMS networks

5.2.1.1
General

In this case, a UE served by IMS connects to a remote UE via one or more interconnected IMS networks. In this case, mechanisms are required within intermediate IMS networks for policy control interactions with the underlying IP backbone network. 
Two cases are possible depending upon whether the media packets are forced to follow the same path (via the same intermediate network) as the control packets or are allowed to take a different (more efficient/direct path). Both cases are valid and should be studied.

The pros and cons of the 2 approaches seem to depend on which charging models are to be adopted by interconnected IMS networks. 
5.2.1.2
Control and media via the same intermediate network

In this connection model the control and media packets are routed through the same intermediate network. This implies a requirement to force the media to follow a particular path based on the routing of the application layer signalling.

By forcing media to follow the same path as the control, it is possible to treat each session as an individual entity. This approach allows IMS interconnect agreements to be modelled on those used today for Circuit Switched calls. Charging by time, by data volume and by service is possible with this approach. Having PDF and PEP functions under control of an intermediate network AF/CSCF allows for policy control, QoS (bandwidth etc.) reservation and call admission control, if required by an Operator. 

The main disadvantages of forcing media to follow the same path as the control are the inefficiencies that might be introduced in terms of the path taken by the media packets.  








Note: The IP-CCN, BG and BG PDF in the networks of IMS operator A and B that are shown in Figure 5.2.1.2.1 are not currently included within the 3GPP Architecture.
Note: 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 33.210 and the BGW for the Gp interface as specified in 23.060. Only those parts of the BG functionality contributing to E2E QoS would be within the scope of this study. 


Figure 5.2.1.2.1: UE-UE connection via interconnected IMS networks with control and media via the same intermediate network
Next Change

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

UE served by IMS connects to peer UE via a backbone IP network with off-path QoS signaling. This signalling is transferred between policy decision points, i.e. between PDF and BCF. The backbone IP network is an abstraction that represents the set of inter-connecting network administrative domains between two IMS systems.
BCF performs QoS management within the backbone IP network. Gu interface is defined as the interface between the PDF in IMS and BCF in the backbone IP network.

Editor's Note:
Definitions and more detail explanations of the BCF and Gu interfaces would be described in section 3 or 5. 



Note: The IP-CCN and the BG in the originating and terminating operator are not currently included within the 3GPP Architecture.

Note: 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 33.210 and the BGW for the Gp interface as specified in 23.060. Only those parts of the BG functionality contributing to E2E QoS would be within the scope of this study. 

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

5.2.3
UE-UE connection via backbone IP networks without QoS signaling

UE served by IMS connects to a remote UE via one or more backbone IP networks. QoS relations is established between the different backbone IP network providers, between backbone IP network providers and PLMN operators, and between different PLMN operators without requiring per-session signalling. The backbone IP networks may be administered by PLMN operators.




Note: The IP-CCN and the BG in the originating and terminating operator are not currently included within the 3GPP Architecture.

Note: 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 33.210 and the BGW for the Gp interface as specified in 23.060. Only those parts of the BG functionality contributing to E2E QoS would be within the scope of this study. 

Figure 5.2.3.1: UE-UE connection via backbone IP networks without QoS signalling
Next Change

5.2.4
UE-UE connection via backbone IP networks with on-path QoS signaling

UE served by IMS connects to a remote UE via one or more backbone IP networks with on-path QoS signalling. The backbone IP networks may be administered by PLMN operators.

In on-path signalling model, QoS signaling messages are transferred between PEPs through routers that process user data packets.



Note: The IP-CCN and the BG in the originating and terminating operator are not currently included within the 3GPP Architecture.

Note: 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 33.210 and the BGW for the Gp interface as specified in 23.060. Only those parts of the BG functionality contributing to E2E QoS would be within the scope of this study. 

Figure 5.2.4.1: UE-UE connection via backbone IP networks with on-path QoS signalling
End of Changes
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