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1. Introduction

The E2E-QoS study has so far been solely focused on studying IMS based applications. Even if most applications might be possible to provide within the IMS framework, operators and content providers may have reasons to provide E2E-QoS for applications not using IMS. Different applications exists today that may increase the end-user experience by having E2E-QoS. These include streaming radio and MobileTV. 

Therefore in our study we should not exclude the future possibility to provide E2E-QoS for non-IMS applications.     
2. Proposal
It is proposed to start to address the issue described above by making the additions below to the TR23.802 technical report.

First Change

4.2
General issues of end-to-end QoS

Editor's Note:
This section is for the investigation of the general issues of end-to-end QoS and the clarification of these issues. 
4.2.1
Overview

In order to achieve end-to-end QoS guarantees for an IP flow/flow aggregate/service aggregate, all the network administrative domains in the path of such IP flow need to include the following functionality:

-
ability to receive per IP flow/flow aggregate/service aggregate QoS information from a preceding network administrative domain;

-
ability to process per IP flow/flow aggregate/service aggregate QoS information. This is, to provide IP flow admission control based on the IP flow QoS information received from a preceding network administrative domain; and

-
ability to convey per IP flow/flow aggregate/service aggregate QoS information to a subsequent network administrative domain.

It is assumed that inter-domain routing of IP packets is static. I.e. for an IP flow/flow aggregate/service aggregate the inter-domain path of IP networks remains the same for the whole duration of the flow/flow aggregate/service aggregate.

The following general issues need to be solved to identify the requirements for the development of solutions that enhance the end-to-end QoS architecture:

-
How are the end-to-end QoS requirements for a service generated and signaled?
-
How can the solutions provide end-to-end QoS for all applications (IMS and non-IMS applications)?
-
How are end-to-end QoS provided for different type of connections (i.e. UE-UE, UE-Server, Server-Server, Server-UE)?
-
How is the resource check on the end-to-end path combined with the general IMS session setup?

-
What is the impact of insufficient or unavailable external resources? 

-
In case of off-path signaling, how is the next domain identified? 

-
How are external resources negotiated and allocated?

Editor's Note:
Additional issues may be identified.

4.2.2
Signaling of QoS requirements

Editor's Note:
This section is for the investigation of the generation and signaling of QoS requirements. 

In the general case the end-to-end QoS requirements of an IMS session need to be signaled along the end-to-end path to be able to provide QoS. Parts of this information are available in the IMS signaling (SIP/SDP), i.e. bandwidth information and to some extent the QoS class, though it is not possible to differentiate between streaming and conversational. More detailed information may be signaled within the access network, e.g. for GPRS by means of the PDP context QoS parameters (QoS class, transfer delay, error rates). However, within the access network the values for the end-to-end path (especially the value for the end-to-end transfer delay) are not signaled. 

It is FFS how the end-to-end QoS values are generated and signaled. In the general case the UE needs to provide such information. For a number of specific services a set of QoS parameters may be standardized and thus already available in the network.

4.2.3
Resource check and IMS session setup

Editor's Note:
This section is for the investigation of the possibilities to combine the resource check up with the IMS session setup. 

The IMS session setup is based on a clear separation between the IMS session signaling and the allocation of resources. The IMS session setup is started but afterwards set on hold. At this time, both endpoints are responsible for requesting the required resources at least in their access network. The IMS session setup is only successfully finished if both endpoints received sufficient resources. 

For the general end-to-end path a number of possibilities exist at which point in time and under which responsibility the external resources are requested. The external resource request may be coupled with the UMTS internal resource request, i.e. with the PDP context establishment. Both endpoints may be responsible for the resource request for the backbone network. Resources may either be requested by one of the endpoints for both directions or by both endpoints in either sending or receiving direction. 

It is FFS how the responsibility for the resource request is solved and how the UE can detect that the other endpoint is not able to request resources for the backbone network.

4.2.4
Impact of insufficient or unavailable resources

Editor's Note:
This section is for the investigation of the impacts of insufficient or unavailable resources on the IMS session setup. 

The UE is responsible to decide if the resources that were granted by the network are sufficient for an IMS session. As long as only resources of the access network are taken into account, the UE may either accept insufficient QoS or may try to achieve the desired QoS at a later point in time. However, in case of end-to-end resources some more possibilities exist. Resources may be guaranteed by a backbone network but they also may only be statistically granted. It is also possible that there is no feedback at all from a backbone network on the end-to-end path. Consequently, the UE needs to be able to handle a number of cases with some of them being new, like the case that it is not possible to receive guaranteed external resources at all or the case that QoS becomes insufficient during the IMS session.

4.2.5
Identification of next domain for off-path signaling

Editor's Note:
This section is for the investigation of solutions to identify the next domain in case of off-path signaling. 

For off-path signaling the next domain needs to be identified by other means than IP routing.

4.2.6
Negotiation and allocation of external resources

Editor's Note:
This section is for the investigation of impacts coming from the negotiation and allocation of external resources. 

Backbone networks may apply a variety of mechanisms for negotiation and allocation of resources. For instance, a backbone network may support unidirectional as well as bidirectional resource negotiation. Depending on the capabilities of the other endpoint in the IMS session, the usage of such capabilities of backbone networks might allow the provision of end-to-end QoS which otherwise would not be possible.
4.2.7
Provision of end-to-end QoS for non-IMS applications

Editor's Note:
This section is for the investigation of impacts coming from the provision of end-to-end QoS for non-IMS applications. 

Even though it might be technically possible to provide most applications within the framework of IMS, there may be reasons to provide applications that will benefit from end-to-end QoS outside of the framework of IMS. An operator may for example have a streaming service where the additional complexity and cost of IMS would not be desirable. Other examples are TV and radio services that are provided over the Internet, and which an operator may want to make available for its subscribers. These services may require end-to-end QoS for enhanced end-user reception.

End-to-end QoS architecture used in the 3GPP network need also to comprise support for non-IMS applications.    

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.
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Figure 5.2.4.1: UE-UE connection via backbone IP networks with on-path QoS signalling
The routers in the backbone network could be able to handle signalling regarding On-Path IP QoS control (e.g. RSVP, RSVP-TE or Aggregate-RSVP). The routers receive On-Path IP QoS control messages from IP-CAN or another backbone IP network.

5.2.5
UE-Server connection via backbone IP networks with QoS signaling
UE connects to a remote Server via one or more backbone IP networks with QoS signalling. The QoS signalling may be on-path or off-path. The backbone IP networks may be administered by PLMN operators.
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Figure 5.2.5.1: UE-Server connection via backbone IP networks with either 
on-path or off-path QoS signalling
If an on-path signalling model is used, QoS signalling messages are transferred between PEPs through routers that process user data packets. Alternatively another functional entity than PEP may be used, the ‘External BS Manager’ etc.

If an off-path signalling model is used, QoS signalling messages are transferred between PEP/PDFs through a BCF in each Backbone IP Network. It is FFS how the PDF can be involved when no Application Function (AF) is present in the network for the service used by the end-user.

5.3
Issues of connection models

Editor's Note:
This section is for investigation of the connection models from the perspective of QoS and clarification of issues. Details are FFS.

5.3.1
Type of information to be exchange end to end

In order to guarantee End-to-End QoS, a connection model should implicitly or explicitly:

-
convey abstract QoS information. This is the QoS parameterisation should be independent of the actual QoS solutions used at lower levels within the network, and of the transport technologies used in the network.

-
convey appropriate QoS information to describe the QoS requirements of the IP flow. The actual information may depend on the nature/type of the flow (e.g. RT, streaming, etc).

-
allow abstraction in the definition of a flow. E.g. it should be possible to define a flow as:

-
all packets with the same source IP address;

-
all packets with the same source and destination IP addresses;

-
all packets with the same five-tuple: source and destination IP addresses, originating and destination port numbers and protocol ID;

-
etc.

Flow abstraction should be provided in a per flow basis. I.e. the "definition" of a flow itself needs to be signaled through the path of the QoS signalling when establishing the flow.

5.3.2 End-to-end QoS for Non-IMS applications
For certain applications, often UE-to-Server type of applications e.g. streaming radio or streaming TV, operators and content providers may want to enhance the end-user experience by using end-to-end QoS.
Some of the UE-to-Server applications may use IMS in which case the IMS based connections models apply. Other UE-to-Server applications may for different reasons be provided without using IMS. When end-to-end QoS shall be used for the latter type of applications some issues arises:

· What E2E-QoS method shall and can be used?

· Shall a unified E2E-QoS method be used for both IMS based and non-IMS based applications?

· For investigation purposes, shouldn’t each connection model also cover non-IMS applications? 

· Any other impacts on the E2E-QoS architecture (Server-Server, Server-UE, UE-Server and UE-UE non-IMS applications may have different requirements)?

End of Changes
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