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 1.  Introduction
This contribution proposes to introduce one new capability to the IP BS Manager and clarify its applicability by adding two scenarios to the current set of informative end-to-end QoS conceptual models.  

2.  Discussion

During the S2 R00 Drafting Meeting on QoS Issues which took place in Stockholm (May 9-11) and Berlin (May 24), discussions surrounding the importance of supporting generic API’s to applications irrespective of the type of underlying access network have been raised.  Specifically, applications residing in the UE should be able to use generic IP level API’s to control the end-to-end QoS, which may be translated to, for example, an RSVP session or some appropriate IP QoS bearer service towards the remote host, or the applications may directly request an end-to-end QoS via RSVP.

On the other hand, the end-to-end QoS negotiation requirements listed in Section 9.1 of TR 23.821 include the following requirement:

· The UMTS network shall be able to negotiate end-to-end QoS also for mobile terminals and applications that are not able to use QoS negotiation mechanisms other than the ones provided by UMTS.

The requirement implies that there will be a need for a mechanism within UMTS to transparently transfer IP level end-to-end QoS information / requests provided by the application layer, from the UE to the GGSN, even for UE’s that do not support IP level signalling, e.g., RSVP.  (Another alternative would be to use the translation/mapping functionality between the UMTS bearer service and IP bearer service which resides in the UE and GGSN, however the translation mapping functionality is hardly a straight forward process.  Also, not all pertinent information, e.g., destination IP address for the RSVP case, can be supported by UMTS PDP context.)

Furthermore, it is envisaged that majority of mobiles in the mass market when 3G takes off will belong in the low end range in terms of price and functionality, or rather, this is the prerequisite to gain mass market support for 3G.  Low end mobiles will not be able to support complex RSVP signalling, however, these mobiles are required to be able to support end-to-end QoS requests from the application layer.

It is therefore proposed that an alternative UMTS specific IP QoS mechanism be specified within 3GPP which can allow IP level end-to-end QoS information to be passed from the UE to the GGSN, between peer IP BS managers, without the necessity for signalling protocol support.

The UMTS specific IP QoS mechanism may, for example, involve the PDP context carrying optional IP level end-to-end QoS information transparent to the UMTS BS managers, between peer IP BS managers, from the UE to the GGSN as outlined in contribution S2-000842 (Clarification of the End-to-end QoS Related Information Carried in the PDP Context) which was presented in Berlin.
There are two viable end-to-end QoS scenarios involving the use of the UMTS specific IP QoS mechanism.  The first one involves interworking UMTS specific IP QoS mechanism at the GGSN with DS (Scenario 5), and the second one involves interworking UMTS specific IP QoS mechanism at the GGSN with RSVP (Scenario 6).  In both scenarios, the UE provides IP level end-to-end QoS information to the GGSN, using UMTS specific IP QoS mechanisms, to enhance the interworking options in the GGSN.
As with the already approved scenarios in the end-to-end QoS conceptual models, the two scenarios can be selected as basis models because the mechanism used can be logically extended to other end-to-end scenarios and help cover some important cases that are expected to occur.

3.  Proposal
The concept of UMTS specific IP QoS mechanism as one capability of the IP BS Managers is introduced.  Two informative scenarios of end-to-end QoS conceptual models are proposed which involves this mechanism.

The following additions / modifications are proposed for Subsection 9.2 QoS End-to-End Functional Architecture, and Appendix A (Informative) QoS Conceptual Models of TR23.821 V0.4.0.

9 QoS

9.2 QoS End-to-End Functional Architecture

To provide QoS end-to-end, it is necessary to manage the QoS within each domain. An IP BS Manager is used to control the IP bearer service in the external network and in the UE. Due to the different techniques used within the IP network, this communicates to the UMTS BS manager through the Translation function.

To enable coordination between events in the application layer and resource management in the IP bearer layer, an element called IP Policy Control 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. The IP policy architecture does not mandate the policy decision point to be external to the GGSN.

Whenever resources not owned or controlled by the UMTS network are required to provide QoS, it is necessary to interwork with an external resource manager that controls those resources. 

IP BS Manager
The IP BS Manager uses standard IP mechanisms to manage the IP bearer service. These mechanisms may be different from mechanisms used within the UMTS, and may have different parameters controlling the service. The translation/mapping function provides the interworking between the mechanisms and parameters used within the UMTS and the external IP bearer service, and interacts with the IP BS Manager. 

If an IP BS Manager exists both in the UE and the Gateway node, it is possible that these IP BS Managers communicate directly with each other by using relevant signalling protocols, or by a UMTS specific IP QoS mechanism which can enable the transfer of IP level end-to-end QoS information without the need for signalling protocols.  The UMTS specific IP QoS mechanism may, for example, involve the PDP context carrying optional IP level end-to-end QoS information transparent to the UMTS BS managers, between peer IP BS managers, from the UE to the GGSN.
The required options in the table define the minimum functionality that shall be supported by the equipment in order to allow multiple network operators to provide interworking between their networks for end-to-end QoS. Use of the optional functions listed below, other mechanisms which are not listed (eg over-provisioning), or combinations of these mechanisms are not precluded from use between operators. 

The IP BS Managers in the UE and GGSN provide the set of capabilities for the IP bearer level as shown in Table 9-1. Provision of the IP BS Manager is optional in the UE, and required in the GGSN. 

Table 9-1: IP BS Manager capability in the UE and GGSN

Capability
UE
GGSN

DiffServ Edge Function
Optional
Required

RSVP/IntServ
UMTS specific IP QoS Mechanism
Optional
Optional
Optional
Optional

IP Policy Enforcement Point
Optional
Required (*)

 (*)  Although the capability of IP policy enforcement is required within the GGSN, the control of IP policy through the GGSN is a network operator choice. Where the APN is not located at the GGSN, the location of policy enforcement point is for further investigation.
Appendix A (Informative): QoS Conceptual Models

A.2 Scenarios

A.2.5 Scenario 5

The UE performs an IP BS function which enables end-to-end QoS without IP layer signalling and negotiation towards the IP BS function in the GGSN, or the remote terminal.  The GGSN is providing an interworking between a local UMTS specific IP QoS mechanism, and the DS mechanism.

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

The UE provides IP level end-to-end QoS information to the GGSN, using UMTS specific IP QoS mechanisms, to enhance the interworking options in the GGSN.  The GGSN DS edge function may use the IP level end-to-end QoS information to select the appropriate DS setting to apply.  This is shown in the figure below.

The UMTS specific IP QoS mechanism may, for example, involve the PDP context carrying optional IP level end-to-end QoS information transparent to the UMTS BS managers, between peer IP BS managers, from the UE to the GGSN.  

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.

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 DS marking from the GGSN may determine the IP QoS applicable at the UE.

The IP QoS in the uplink direction is controlled by the PDP context up to the GGSN. The GGSN provides the interworking between the UMTS specific IP QoS mechanism and DS in the core network, controlling the IP QoS bearer service towards the remote terminal.

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.  The UE provides control of the UMTS specific IP QoS mechanism which may be used to determine the characteristics for the PDP context, and therefore determines the appropriate interworking between the UMTS specific QoS mechanism and the PDP context.

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 A-6: Local UE supports UMTS specific IP QoS mechanism, GGSN provides interworking with DS
A.2.6 Scenario 6

The UE performs an IP BS function which enables end-to-end QoS without IP layer signalling and negotiation towards the IP BS function in the GGSN, or the remote terminal.  The end-to-end IP QoS bearer service towards the remote terminal is controlled from the GGSN. The GGSN is providing an interworking between a local UMTS specific IP QoS mechanism, and RSVP.
The scenario assumes that the GGSN supports DS edge functions, and the core network is DS enabled. 

The UE provides IP level end-to-end QoS information to the GGSN, using UMTS specific IP QoS mechanisms, to enhance the interworking options in the GGSN.  The GGSN may use the IP level end-to-end QoS information to invoke RSVP messages to setup the uplink as well as the downlink flows.  For example, in the uplink direction, the GGSN may use the IP level end-to-end QoS information to generate the RSVP Path messages, with the desired QoS / traffic specification, to the specified destination IP address.  Also, the GGSN DS edge function may use the IP level end-to-end QoS information to select the appropriate DS setting to apply.  This is shown in the figure below.
The UMTS specific IP QoS mechanism may, for example, involve the PDP context carrying optional IP level end-to-end QoS information transparent to the UMTS BS managers, between peer IP BS managers, from the UE to the GGSN.

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.

The IP QoS for the downlink direction is controlled by the PDP context between the UE and the GGSN. The GGSN terminates the RSVP received from the remote terminal, and may interwork this with the UMTS specific IP QoS mechanism.  The DS marking from the GGSN may determine the IP QoS applicable at the UE
The IP QoS in the uplink direction is controlled by the PDP context up to the GGSN. The GGSN provides the interworking between the UMTS specific IP QoS mechanism and RSVP towards the remote terminal.  The information to allow establishment of the RSVP session is provided through the UMTS specific IP QoS mechanism.  

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.  The UE provides control of the UMTS specific IP QoS mechanism which may be used to determine the characteristics for the PDP context, and therefore determines the appropriate interworking between the UMTS specific QoS mechanism and the PDP context.
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Figure A-7: Local UE supports UMTS specific IP QoS mechanism, GGSN provides interworking with RSVP 









































































