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1. Introduction

This document discusses enhancements to the UMTS QoS architecture for a better support of QoS sensitive applications. In particular, we propose to add the mechanism of QoSProfileIDs to the current QoS parameters negotiation in UMTS. This method allows to indicate a predetermined (agreed upon between the UE, CN and the UTRAN) set of QoS parameters. It also has the advantage to reduce the size of QoS information that needs to be sent over the air.
2. QoS parameters negotiation in UMTS  
Figure 1 depicts an example of signaling flow in case of VoIP over IMS call. The starting assumption is that the UE has already established a primary PDP context for the signaling and was/has invited a correspondent node for a VoIP call. 
The next step for the UE is to activate a secondary PDP context for the RAB that will carry the VoIP frames. In the Activate Secondary PDP Context Request message the UE has to indicate the required QoS profile for the requested RAB. Here, the UE characterizes the service by using the raw QoS parameters in the QoS profile information element. The list of these QoS parameters includes: traffic class, maximum bit rate, guaranteed bit rate, delivery order, SDU parameters, transfer delay, traffic handling priority, allocation/retention priority, source stats descriptor and signaling indication. 

Upon receival of a PDP context activation request, the CN requests UTRAN to establish a new RAB. Here, the same parameters of the QoS profile are used as requested RAB QoS parameters. Finally, UTRAN maps the new RAB into a set of RBs/SRBs with appropriate radio interface parameters so that proper QoS is applied over the air.
While the above list of QoS parameters provides a generic way of specifying QoS requirements of a service data flow to the UTRAN, it poses certain practical problems of consistency, efficiency, and resource optimization. As discussed in the following sections, the use of a short hand (QoSProfileID) parameter to indicate a predetermined (agreed upon between the UE, CN and the UTRAN) set of QoS parameters for an application addresses these concerns. 
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Figure 1: Call Flow for VoIP over IMS
2.1. Problems with raw QoS parameters

The use of a list of raw QoS parameters to indicate QoS requirements raises the following issues:

· Consistency: In the approach using a list of QoS parameters it is required that the application developer(s) provide this list. Expecting the application developers to provide this list may not result in correct and consistent sets of parameters, e.g. two application developers using VoIP for their applications may come up with two different sets of requirements, which may translate to different QoS treatments by the UTRAN. In the alternative approach all that an application developer needs to know is the QoSProfileID and as a result the chances of error and inconsistency are minimized.
· Complexity: Although indicating the QoS requirements of a data flow through the set of raw QoS parameters is general, the mapping of these parameters to a set of air interface parameters is a complex task. Determining an appropriate set of air interface parameters for an application would require extensive simulations and laboratory testing. It is unreasonable to expect a UTRAN implementation to efficiently perform this task dynamically on demand from an unknown application based on the set of raw parameters. Thus, it is desirable to have this mapping done off line and available at the UTRAN indexed by the QoSProfileID so that when an application sends the QoSProfileID, the UTRAN can quickly determine what the air interface parameters are and what needs to be configured.

· Optimization: This is related to the above concern of performing the mapping dynamically. It is difficult to optimize resource allocation on the fly based on a set of QoS parameters as opposed to doing it offline through extensive simulations and testing, and making it available at the UTRAN based on the QoSProfileID of a setup request.

3. Use of QoSProfileIDs
For a given application one may define multiple QoSProfileIDs, each corresponding to a different set of QoS attributes, i.e. traffic class, maximum bit rate, guaranteed bit rate, delivery order, SDU parameters etc. The QoSProfileIDs and their mappings should be standardized. For example for a video stream there may be two different QoSProfileIDs, each corresponding to a different encoding rate. 
3.1. Application

The application is aware of the QoSProfileIDs and their mappings. The mappings are used to do any source adaptation depending on which QoSProfileID was granted by the network. Note that an application developer using an application with existing QoSProfileIDs simply provisions them in the application and the application presents them to the UE during application activation. The application developer does not need to come up with a set of QoS parameters.

3.2. UE

The UE does not need to know the meaning of the QoSProfileIDs. It simply signals them to the network in the QoS information element. The use of QoSProfileID reduces the size of QoS information that needs to be sent over the air.

3.3. UTRAN

In UTRAN, the RNC is provisioned with the QoSProfileIDs and their mappings to QoS parameters.
It is for further study, whether the QoSProfileIDs should be propagated down to the Node B. In this case, the Node B may also be provisioned with the required air interface parameters, i.e. RLC and MAC parameters, corresponding to each of the QoSProfileIDs. 
3.4. CN

The CN needs to know the QoSProfileIDs authorized for a given subscriber as part of the subscriber profile. This enables the CN to authorize a data flow as well as to perform accounting based on the QoSProfileIDs.

In the absence of such a predetermined set of QoS parameters, the (regular) full set of QoS parameters is used. 

4. Conclusion

Based on the above considerations, we propose to add the QoSProfileID mechanism to the current QoS parameters negotiation in UMTS. This method allows to indicate a predetermined (agreed upon between the UE, CN and the UTRAN) set of QoS parameters, thus allowing better support of QoS sensitive applications. It also has the advantage to reduce the size of QoS information that needs to be sent over the air.
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