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1 Introduction

The UMTS network will be used to access a range of different networks for a range of applications. This requires that end-to-end QoS can be provided. Different QoS mechanisms in different domains within the end-to-end path combine to for the end-to-end QoS that is delivered to the end user. This contribution proposes an addition to 23.821 to describe a number of these scenarios.

2 Description

There are many different scenarios that can be identified in end-to-end scenarios for QoS. However, several scenarios can be selected as basis models because:

· The mechanisms used by this set can be logically extended to other end-to-end scenarios

· The scenarios cover the most important and common cases that are expected to occur

The scenarios being considered are:

· Scenario 1
The UE does not provide an IP BS Manager. The end-to-end IP QoS bearer service towards the remote terminal is controlled from the GGSN. This scenario is relevant for Release 99 UMTS mobile terminals and (2G) GPRS mobile terminals that are used in a Release 00 UMTS network, as well as for low-end Release 00 mobile terminals.
There are several different scenarios where the UE provides an IP BS Manager, dependent on the mechanisms that are supported by the IP BS Managers. The scenarios which fall into this category are:
· Scenario 2
 The UE performs an IP BS function which enables end-to-end QoS without IP layer signalling towards the IP BS function in the GGSN, or the remote terminal. This scenario is relevant for high-end terminals.
· Scenario 3
The UE performs an IP BS function which enables end-to-end QoS using IP layer signalling towards the remote end. There is no IP layer signalling between the IP BS Managers in the UE and the GGSN. However, the GGSN may make use of information regarding the PDP context which is signalled between the UMTS BS managers and provided through the translation/mapping function.

· Scenario 4
The UE performs an IP BS function which enables end-to-end QoS using IP layer signalling towards the remote end. However, the UE relies on this end-to-end communication being utilised by at least the access point (GGSN) in order to provide the end-to-end QoS. It is expected that terminals that use this scenario are typically also capable of using scenario 3.
Note: the scenarios covered here are not directly matched to the cases specificied in contribution S2-000724. However, the cases specified there are related as follows:

· Case 1 is covered by scenario 1

· Case 2, which is relevant over a Release 99 network, is not covered in these scenarios.

· Csae 3a is covered by scenarios 2 and 3

· Case 3b is covered by scenario 4.

It is important to see how the end-to-end QoS is supported in these scenarios. All four scenarios above are taken into account by the proposal in the next section.

3 Proposal

It is proposed to introduce the following text into a new section to be included as an annex (informative) to 23.821. It will be used as a basis for development of further scenarios and signalling flows.

Annex 1 (Informative)

1 QoS Conceptual Models

There are many different end-to-end scenarios that may occur from a UE connected to a UTMS network. The following examples depict how end-to-end QoS will be delivered for a number of scenarios that are considered to be significant.

In all the scenarios presented below, the network architecture is as shown in Figure 1 below.
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Figure 1     Network Architecture

Notes:

· Although the core network is shown as a single domain, it may consist of a number of separate domains. 

· The structure of the Local UE is not specified. It includes cases from a simple host, to a gateway to a network such as a LAN. If the UE is acting as a gateway, it is responsible for providing the IP BS Management towards the extended network.

· The remote side is shown as a simple host. Other more complex cases on the remote side such as a private LAN with over-provisioning, or possibly LAN priority marking, and DiffServ and/or RSVP capable routing elements is not depicted. It is envisaged however that interworking between the QoS mechanisms in a more complex remote user side could also be performed with some similarities to the mechanisms shown at the local side.

· The GGSN and the APN are co-located in these scenarios.

The reference point shown at the UE is at the interface to the UE. Within the UE, the QoS control could be derived from any of the mechanisms that occur across that reference point, or it could use a different mechanism internally.

Although the scenarios currently identified are mainly using DS in the core network (RSVP is indicated as an alternative in scenario 4), it is not mandated that DS must be used in the core network. Other mechanisms, for example, over-provisioning and aggregated RSVP may be used. 

2 Scenarios

2.1 Scenario 1

The UE does not provide an IP BS Manager. The end-to-end IP QoS bearer service towards the remote terminal is controlled from the GGSN.
The scenario assumes that the GGSN supports DS edge functions, and the core network is DS enabled. 

In this scenario, the control of the QoS over the UMTS access network (from the UE to the GGSN) may be performed either from the terminal using the PDP context signalling, or from the SGSN by subscription data.

The IP QoS for the downlink direction is controlled by the remote terminal up to the GGSN. The GGSN will apply receiver control DS edge functions and can reclassify the data (remarking the DS Code Point (DSCP)). This may affect the QoS applied to the data over the UMTS access (the TFT may use the DSCP to identify the data to be allocated to the PDP context).

The end-to-end QoS is provided by a local mechanism in the UE, the PDP context over the UMTS access network, DS through the core network, and DS in the remote access network in the scenario shown below. The GGSN provides the interworking between the PDP context and the DS function. However, the interworking may use information about the PDP context which is established, or be controlled from static profiles, or dynamically through other means such as proprietary HTTP based mechanisms. The UE is expected to be responsible for the control of the PDP context, but this may instead be controlled from the SGSN by subscription.
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Figure 2     Local UE does not provide IP BS Manager
Notes:

· The solid horizontal lines indicate the mechanism that is providing QoS for the flow of data in the direction indicated.

· The dashed horizontal lines indicate where QoS control information is passed that is not directly controlling the QoS in that link/domain.

· The arrows on the horizontal lines indicate nodes that receive information about QoS from that mechanism, even if that mechanism is not used to control the QoS over that link/domain.

· The solid vertical lines indicate interworking between the different mechanisms.

No solid vertical line is shown from DS to PDP flow on the downlink at the GGSN. The TFT determines the QoS applicable over the UMTS access. However, the configuration of the TFT may use the DS to select the PDP context to be applied, so there may be interworking between DS and the PDP Flow via the TFT filters.

2.2 Scenario 2

The UE performs an IP BS function which enables end-to-end QoS without IP layer signalling towards the IP BS function in the GGSN, or the remote terminal.

The scenario assumes that the UE and GGSN support DS edge functions, and that the core network is DS enabled. 

In this scenario, the control of the QoS over the UMTS access network (from the UE to the GGSN) may be performed either from the terminal using the PDP context signalling. Alternatively, subscription data accessed by the SGSN may override the QoS requested via signalling from the UE.

In this scenario, the terminal supports DS to control the IP QoS through the core network.

The IP QoS for the downlink direction is controlled by the remote terminal up to the GGSN. The PDP context controls the QoS between the GGSN and the UE. The UE may apply DS edge functions to provide the DS receiver control. Otherwise, the DS marking from the GGSN will determine the IP QoS applicable at the UE.

The end-to-end QoS is provided by a local mechanism in the UE, the PDP context over the UMTS access network, DS through the core network, and DS in the remote access network in the scenario shown below. The UE provides control of the DS, and therefore determines the appropriate interworking between the PDP context and DS.

The GGSN DS edge function may overwrite the DSCP received from the UE, possibly using information regarding the PDP context which is signalled between the UMTS BS managers and provided through the translation/mapping function to the IP BS Manager.
Note that DS control at the Remote Host is shown in this example. However, other mechanisms may be used at the remote end, as demonstrated in the other scenarios.
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Figure 3     Local UE supports DS
3.3 Scenario 3

The UE performs an IP BS function which enables end-to-end QoS using IP layer signalling towards the remote end. There is no IP layer signalling between the IP BS Managers in the UE and the GGSN. However, the GGSN may make use of information regarding the PDP context which is signalled between the UMTS BS managers and provided through the translation/mapping function.
This scenario assumes that the UE and GGSN support DS edge functions, and that the core network is DS enabled. In addition, the UE supports RSVP signalling which interworks within the UE to control the DS.

In this scenario, the control of the QoS over the UMTS access network (from the UE to the GGSN) may be performed either from the terminal using the PDP context signalling. Alternatively, subscription data accessed by the SGSN may override the QoS requested via signalling from the UE.

In this scenario, the terminal supports signalling via the RSVP protocol to control the QoS at the local and remote accesses, and DS to control the IP QoS through the core network. The RSVP signalling protocol may be used for different services. It is only expected that RSVP using the Integrated Services (IntServ) semantics will be supported. It is only expected that only RSVP using the Integrated Services (IntServ) semantics would be supported, although in the future, new service definitions and semantics may be introduced. The entities that are supporting the RSVP signalling may fully support the specifications for IntServ and IntServ/DS interwork. If not, they are expected to set the break bit.

The QoS for the wireless access is provided by the PDP context. The UE may control the wireless QoS through signalling for the PDP context. The characteristics for the PDP context may be derived from the RSVP signalling information, or may use other information.

QoS for the IP layer is performed at two levels. The end-to-end QoS is controlled by the RSVP signalling. Although RSVP signalling can be used end-to-end in the QoS model, it is not necessarily supported by all intermediate nodes. Instead, DS is used to provide the QoS throughout the core network. 

At the UE, the data is also classified for DS. Intermediate QoS domains may apply QoS according to either the RSVP signalling information or DS mechanisms. In this scenario, the UE is providing interworking between the RSVP and DS domains. The GGSN may override the DS setting from the UE. This GGSN may use information regarding the PDP context in order to select the appropriate DS setting to apply, as shown in the figure below.

The end-to-end QoS is provided by a local mechanism in the UE, the PDP context over the UMTS access network, DS through the core network, and DS in the remote access network in the scenario shown below. The RSVP signalling may control the QoS at both the local and remote accesses. This function may be used to determine the characteristics for the PDP context, so the UE may perform the interwork between the RSVP signalling and PDP context.

The UE provides control of the DS (although this may be overwritten by the GGSN), and in effect, determines the appropriate interworking between the PDP context and DS.
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Figure 4     Local UE supports RSVP signalling with IntServ semantics, and DS
3.4 Scenario 4

The UE performs an IP BS function which enables end-to-end QoS using IP layer signalling towards the remote end. However, the UE relies on this end-to-end communication being utilised by at least the access point (GGSN) in order to provide the end-to-end QoS.
This scenario assumes that the UE and GGSN support RSVP signalling which may control the QoS directly, or interwork with DS. The core network is RSVP and/or DS enabled.

In this scenario, the terminal supports signalling via the RSVP protocol to control the QoS across the end-to-end path. The GGSN also supports the RSVP signalling, and uses this information rather than the PDP context to control the QoS through the core network. The control of the QoS through the core is expected to be supported through interworking with DS at the GGSN, althopugh it may optionally be supported by per flow resource reservation. The RSVP signalling protocol may be used for different services. It is only expected that only RSVP using the Integrated Services (IntServ) semantics would be supported, although in the future, new service definitions and semantics may be introduced. The entities that are supporting the RSVP signalling may fully support the specifications for IntServ and IntServ/DS interwork. If not, they are expected to set the break bit.

In this scenario, the control of the QoS over the UMTS access network (from the UE to the GGSN) may be performed either from the terminal using the PDP context signalling. Alternatively, subscription data accessed by the SGSN may override the QoS requested via signalling from the UE.

QoS for the IP layer is performed at two levels. The end-to-end QoS is controlled by the RSVP signalling. Although RSVP signalling occurs end-to-end in the QoS model, it is not necessarily supported by all intermediate nodes. DS is used to provide the QoS throughout the core network, although optionally each node may support RSVP signalling and allocation of resources per flow. 

The GGSN supports the RSVP signalling and acts as the interworking point between RSVP and DS. Intermediate QoS domains may apply QoS according to either the RSVP or DS mechanisms.

The end-to-end QoS is provided by a local mechanism in the UE, the PDP context over the UMTS access network, DS through the core network, and RSVP in the remote access network in the scenario shown below. The RSVP signalling may control the QoS at the local access. This function may be used to determine the characteristics for the PDP context, so the UE may perform the interwork between RSVPand the PDP context.
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Figure 5     Local UE supports RSVP signalling using IntServ Semantics









































































