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1 Introduction

This contribution provides material for discussions on the RAB QoS Negotiation Work Item. Some main considerations have been presented, and one solution that would fulfil the essential requirements is outlined. Since the outlined solution requires changes to CC/SM signalling, this contribution also discusses the possibility to draft a LS to S2 and N1 to involve them to the discussion. Some of the material is also proposed to be included in the Technical Report to be started on this WI.

2 Discussion

2.1 Background

RAB QoS negotiation was among the items R3 had planned to include already in R99 RANAP. A very simple mechanism to allow the RNC to report to the CN the Selected RAB parameters was included in the draft versions of RANAP until December 99. This solution, when it was first introduced long before the QoS concept was finished, had assumed that the RNC would have some information on how to gracefully make the selection to a "less consuming" bearer.

However, when the actual RAB parameters were introduced (following the QoS concept), it was found out that there is no such information, and it was clear that RNC could not modify the RAB parameters in a way that would still be acceptable for the service utilising the RAB.

Consequently, the Selected RAB parameters IE was removed in favour of specifying cause values for the case RAB failed due to unavailability of resources, and with a promise to have a R00 WI on the same subject. It was the common understanding that the solution for R00 should addresses the identified concerns. The following sections study this particular aspect shortly.

Does QoS negotiation help?

The general idea behind the RAB QoS negotiation is to have solution for the following situation:

A user is asking for a service with specified QoS parameters, but for some reason (e.g. resources not available) the system can not fulfil the request precisely, even though almost matching bearer would be available. Ultimately the service might not be realised.

The RAB failing most likely causes the service to fail, leaving the user without service, and the operator without the revenue from the service. Clearly, if the user would have accepted the bearer with the available resources rather than having no service at all, it would have be a common benefit to do so.

Many of the applications expected to be used in 3G would be able to use alternative QoS parameters, e.g. most data, voice and video applications can be operated in different data rates.

It also seems that in many situations the user would rather have taken the connection with compromise QoS rather than no connection, simply to save another try. Also in many cases the time consumed by making another try would overrun the time it takes to complete some simple tasks with the compromised QoS parameters.

The concern of the operator is that the user might be annoyed if the connection doesn't go through with one try, and will not try again at all, and might ultimately change service provider. Negotiation in general seems to make sense.

2.2 What parameters should be negotiable and where should the selection be executed?

In principle every QoS parameter could be negotiated in every node that is involved in the service, but this would be quite complicated. The negotiation should be made for those resources that are most critical (most likely unavailable), and the selection should be executed in the place where those resources are managed.

Clearly in UMTS, as in any cellular telecommunication system the most critical resource is the bandwidth available for the radio interface. In UMTS, the bandwidth is best represented by the Guaranteed Bit Rate parameter.

Even though also some other parameters affect the usage of the scarce radio resource, it seems clear that negotiation for Guaranteed Bit Rate parameter in the RNC (based on received information) provides a good base for RAB QoS negotiation functionality.

Which entity should provide information for the negotiation?

As it was stated before, the negotiation can not be initiated in the RNC without any extra information in the requested RAB parameters from the CN. In the CN side on the other hand, the requested RAB parameters are mapped in a fairly straight forward manner from the QoS parameters used at CC/SM level, and CN does not have any other essential information than what the RNC currently has. Only the application/user has this information.

To assure that there is no need for trial-and-error method based on educated guesses at any protocol layer/network element, this information should be made available by the application/the user, and it should be conveyed by both CC/SM and RANAP protocols.

3 Outline of a possible solution

The following bullet points characterise the method preferred by Nokia for the RAB QoS Negotiation:

· Negotiation is done for Guaranteed Bit Rate parameter only. Other parameters will remain the same (combinations avoided).

· The negotiation is made in "one shot" fashion, i.e. the RNC executes the negotiation (based on added information) by selecting the parameters to be used.

· Information for negotiation is provided by the application, and is added to both CC/SM and RANAP protocols.

· The application may provide either (choice) alternative lower Guaranteed Bit Rate(s), or the minimum acceptable value for a Guaranteed Bit Rate.

· Selected QoS parameters are added to both CC/SM and RANAP protocols.

4 Conclusions

In the light of what is presented above, it is clear that development of protocols that R3 is responsible for can not alone guarantee a simple, but effective and robust solution for RAB QoS Negotiation, in such a way, that makes sense for the UMTS as a whole. However, solutions that meet these requirements exist, e.g. as defined in the previous section, but they require changes to protocols outside R3's responsibility. 3GPP WGs S2 and N1 need to be involved in the discussions, to guide R3 on whether these solutions make sense for the QoS concept and CC/SM signalling.

5 Proposal

The following is proposed:

1. A LS is sent to S2 and N1 asking for their view on the possibility to include QoS Negotiation to CC/SM level also.

2. It is also proposed to include information in section 2.2 - 3 of this contribution to Technical Report to be started on RAB QoS Negotiation.
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