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1 Introduction

This contribution examines how the PDP context can be used to provide IP level end-to-end QoS information that is necessary to enhance interworking options in the GGSN and establish / maintain a QoS-enabled end-to-end path.  This is specifically applicable for cases where low end UEs cannot support the complexity of IP level signalling protocols as illustrated in Scenarios 5 and 6 of S2-001145.  In addition, it is shown that the very same mechanism can be used to transfer information needed to exercise policy enforcement / call admission control (CAC) at the GGSN within the already approved IP policy architecture applicable to UMTS in TR23.821 V0.4.0. 

2 Discussion

Figure 1 below shows the two QoS control levels (the UMTS bearer level and IP bearer level) and how the IP BS manager at the GGSN may exercise call admission control (CAC) based on the resources situation at the egress service level agreement (SLA).  This figure is used to facilitate discussion below.
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Figure 1: Providing end-to-end QoS by means of the UMTS specific mechanism between the UE and the GGSN 

and exercising policy enforcement / CAC in the GGSN

2.1 Supporting Interworking for End-to-End QoS Establishment / Maintenance 

In Scenario 5 and Scenario 6 of S2-001145 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 (Scenario 5) or RSVP (Scenario 6) in the remote access network as shown in Figure A-6 / A-7 of S2-001145.  These scenarios exemplify the cases where the IP BS Manager in the UE does not use an end-to-end IP QoS signalling / negotiation protocol (such as RSVP) to provide for end-to-end QoS. However, the GGSN may still need IP level information, e.g., traffic flow specification and the destination IP address for the RSVP case, to provide interworking with IP QoS mechanisms throughout the remainder of the end-to-end path.  This IP level information cannot be readily obtained from the translation/mapping functionality between the UMTS bearer service and the IP bearer service within the GGSN or UE, as the translation mapping functionality is hardly an easy process, and not all pertinent information can be supported by UMTS PDP context.  Thus, there will be a need for a mechanism within UMTS to transparently transfer IP level end-to-end QoS information from the UE to the GGSN, specifically for UEs that do not support IP level signalling / negotiation, e.g., RSVP.

It is proposed to allow the PDP context to carry 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 to enhance interworking options at the GGSN.  This is facilitated by introducing a new set of  QoS attributes called UMTS Specific IP QoS Attributes which is carried in the PDP context.  The exact parameters, content, and form of the optional attributes field are subject for further study and contributions from the S2 QoS drafting group.

2.2 Providing Information for Policy Enforcement / Call Admission Control (CAC) at the GGSN

Within the IP policy architecture applicable to UMTS (in TR23.821 V0.4.0), the IP Policy Control makes decisions in regard to network based IP policy using policy rules, and communicates these decisions to the IP BS Manager in the GGSN, which is the IP policy enforcement point.  Enforcement of policy may cover, among other things, the following requirements which were discussed in S2-000841 (baseline ATT S2-000723):

1. Authorisation of UMTS bearers from the application.

2. Control of opening and closing the gate for data to enter the network, controlled from the application server through the policy server.

3. Control of the level and destination of data permitted to pass the gate and enter the network, controlled from the application server through the policy server.
In order for the GGSN to enforce policy conformant to the requirements above, it is conceivable that to facilitate clean separation between the UMTS bearer level and the IP bearer level, there is a need to transfer information which belongs to the IP level between the peer IP BS manager entities in the UE and GGSN in a manner that is transparent to the UMTS BS managers.  The IP level information includes, for example in the RSVP case, the traffic flow specification contents, required IP level QoS, and destination IP address.  The information cannot be readily obtained from the translation/mapping functionality between the UMTS bearer service and the IP bearer service within the GGSN or UE, since the translation mapping functionality is hardly a straight forward process, and not all pertinent information can be supported by UMTS PDP context.  Thus, there will be a need for a mechanism within UMTS to transparently transfer IP level information from the UE to the GGSN, specifically for UEs that do not support IP level signalling, e.g., RSVP.

Furthermore, within the context of providing end-to-end QoS, the GGSN needs to exercise call admission procedures at the IP bearer level, based on policy decisions from the IP Policy Control, to ensure that in-progress sessions are allocated enough resources. Such a call admission control (CAC) algorithm requires that, for instance, the destination IP address be known at bearer set-up time.   For cases where the GGSN cannot rely on IP level signalling to receive the information that is necessary for the CAC procedure, it follows that QoS related information that is specific to the IP bearer must be communicated without the IP level signalling.   

It is proposed to allow the PDP context to carry optional IP level information transparent to the UMTS BS managers, between peer IP BS managers, from the UE to the GGSN to facilitate IP level policy enforcement / CAC at the GGSN.  This is facilitated by using the same mechanism as for the interworking case for end-to-end QoS establishment (for which CAC can very well be part of) and maintenance discussed in the previous section.  The new set of  QoS attributes called UMTS Specific IP QoS Attributes is carried in the PDP context.  Again, the exact parameters, content, and form of the optional attributes field are subject for further study and contributions from the S2 QoS drafting group.

3 Proposal

A new set of QoS attributes called UMTS Specific IP QoS Attributes is introduced, which is carried in the PDP context in a transparent manner.

The following additions are proposed for Section 9 QoS of TR 23.821 V0.4.0.

__________________________________________________________________________

9 QoS

9.4 UMTS Specific IP QoS Attributes

[Editor’s note: The contents of this section is intended to be included in a new subsection 6.4.y of TR 23.107]

In order to enhance interworking options in the GGSN and establish / maintain a QoS enabled end-to-end path, as well as to facilitate policy enforcement / call admission control (CAC) at the GGSN, the PDP context may contain a set of  QoS attributes called UMTS Specific IP QoS Attributes which is carried in the PDP context.  The attributes are transparent to the UMTS BS Managers, and carried between peer IP BS managers, from the UE to the GGSN.

[Editor’s note:  The exact parameters, content, and form of the optional attributes field are subject for further study and contributions from the S2 QoS drafting group.]









































































