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1. background

Currently there are two main proposals for the bitrate parameters in UMTS: the one presented in 23.907 and another proposed by Motorola and discussed e.g. in contribution S2-99600. The previous one proposes two different bitrate parameters: guaranteed and maximum bitrate (and source statistics descriptor) while the S2-99600 proposes Internet based peak bit rate, token rate and token bucket size.

2. Discussion

Token bucket parameters (peak bit rate, token rate and token bucket size) are mainly developed for the fixed network which behavior differs significantly from UMTS. The radio interface is the critical resource of the systems which has to be optimised. The two critical resources in radio are the number of spreading codes and interference level.

The spreading code allocation in both bitrate proposals has to be made according to the maximum allowed bitrate i.e. according to maximum or peak bitrate value. From that perspective both proposals are equal.

The interference level in the radio interface is another limiting factor. That level describes the number of users that can be transmitting simultaneously. To obtain the maximum performance in radio interface statistical multiplexing can be used. For that purpose the source statistics descriptor or token bucket parameters may be used. The usage of maximum and guaranteed bitrate parameters have been discussed in previous meetings and therefore discussion in this contribution concentrates to the usage of token bucket parameters.

The token bucket parameters are used to describe the traffic that source generates. If we assume that applications are capable of setting these attributes correctly (which is not the case with current applications) we can study how to use the attributes in radio interface. Typically, the applications which set the parameters reside in TE which leaves a possibility to the end user to modify the parameter set before it enters to UMTS. The UMTS and especially admission control can benefit from token bucket parameters only if the peak bitrate and token rate are set to different value. In such case statistical multiplexing can be used. In the case, where peak bitrate and token rate have different values the performance that the end-user obtains is worse than the case where token rate is set equal to the peak bitrate. There has to be means to restrict such behavior and only mean for that is charging.

The operator has to be able to sell the service to the end-user with understandable terms and conditions. End-user expects to understand how much the transmission costs. Charging is the only way to 'force' the end user to set the parameters according to real traffic characteristics. In such case, the number of parameters and their combinations affecting the charging is not anymore understandable for the end user. E.g. the following issues should have an effect to the bill:

Charge will increase if

· token bucket size is increased (and the delay is assumed to be fixed),

· peak bitrate is increased,

· token rate is increased and

· the ratio of peak bitrate to token rate is decreased.

Correspondingly, the charge will decrease if

· token bucket size is decreased (and the delay is assumed to be fixed),

· peak bitrate is decreased,

· token rate is decreased and

· the ratio of peak bitrate to token rate is increased.

As the previous lists present, it would be impossible for the end-used to track the cost of the transmission with such set effecting to the charge. 

Furthermore, the services that these two bitrate parameter sets provide differ from each other. The parameter set presented in 23.907 allows user to use any bitrate under maximum bitrate during an unlimited time period. At least guaranteed bitrate is guaranteed for subscriber during the whole connection. With the token bucket parameters the end-user is allowed to exceed the token rate only during a rather short time period which is defined by token bucket size. He is not able to transmit constantly more than token rate.

3. PROPOSAL

It is proposed to keep the bitrate parameters as they are currently defined in 23.907.

