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1.
Introduction

The introduction of E-DCH has some implications on the TFC selection functionality in the UE. In this document we highlight some issues that should be considered for the TFC selection and propose a working assumption for the future work.

2.
Discussion

There are no fundamental reasons why the R99 TFC selection algorithm could not be reused for E-DCH with only minor modifications. Given that it was quite cumbersome to specify even the simplistic R99 TFC selection algorithm due to the many different configurations and special cases that need to be considered, it is more attractive to make smaller modifications to the existing algorithm rather than develop a new algorithm.

The main principles for the R99 TFC selection can remain, i.e.

· Priority handling between logical channels are made with absolute priorities

· TFCs requiring excessive power are not used in power limited situations

· The TFC selection is performed once every (shortest configured) TTI

Some issues that should be considered for E-DCH are discussed in the following. It should be noted that most of the raised issues do not lead to any significant modifications to the TFC selection scheme.

Node B Scheduling

If Node B time and/or rate scheduling is used, the set of allowed TFCs may change on a TTI basis. This is not significantly different from R99 where RNC controlled scheduling affects the set of allowed TFCs, even if the changes are more infrequent in R99. No special modifications of the TFC selection scheme are foreseen to handle the Node B controlled scheduling.

Multiple CCTrCHs

It has been decided that a separate CCTrCH shall be used for E-DCH which implies that two CCTrCHs are used when a DCH is used in parallel with E-DCH. For a configuration with E-DCH and DCH in parallel it is natural to assume that two separate TFCS are configured and consequently two TFCs are active at a given time. One possibility is to have a joint TFC selection for DCH and E-DCH. 

It is also possible to run the TFC selection algorithm twice, once for DCH and once for E-DCH. This implies that when the TFC for E-DCH is selected, the power allocated for DCH needs to be considered and limits the TFCs that can be selected for E-DCH. This in practice means that E-DCH has a lower priority than DCH.

These issues should be discussed further. At this point we see both options as feasible ways to specify the E-DCH TFC selection.

Shorter TTI

It is not yet decided if both 2 ms and 10 ms TTI should be adopted or if only 10 ms should be used. In case a 2 ms TTI is adopted, the TFC selection obviously needs to be made every 2nd ms. This has no immediate impact on the TFC selection, which can be performed for any TTI length. However, it should be considered if the parameters for setting TFCs in "blocked" and "supported" state (i.e. during how many slots the power is evaluated) should be optimised for E-DCH. In the current specifications, the evaluation of the needed power is done over 20 ms. This time constant may be adequate also for a 2 ms TTI as simulations in RAN1 have shown, but the performance may be optimised by revising these parameters. 

Power allocation

One issue that has been discussed is that when the TFC for DCH is selected, the E-DCH activity during the TTI is not known. This is however not different from R99, where the same effect occurs. That is, when the TFC for an SRB with 40 ms TTI is selected, this will potentially block user data with a shorter TTI to be transmitted during 40 ms. This is not deemed to be a serious problem.

Starving of low priority data

When absolute priorities are used, there is a risk that high priority data "starves" data with lower priority. This effect is present already in R99 but is normally not visible due to that the TFCSs typically used allows for simultaneous transmission on all transport channels. With such TFCS configuration, the starving is only present in power limited situations when some TFCs allowing simultaneous transmission are blocked. It should be noted that the TFCS configurations allowing simultaneous transmission of data from all transport channels are quite inefficient. Any single transport channel can only use a fraction of the physical channel data rate. 

For E-DCH the situation is somewhat different,  since only one E-DCH is used. The basic problem of starving remains. This is particularly evident if only data from one priority  (e.g. logical channel and MAC-d flow) can be transmitted in a TTI. This would mean that data with high priority prohibits all other data from being transmitted in the same TTI. This problem is significantly reduced if data with different priorities can be transmitted in the same TTI. This means that even if e.g. data from a high priority SRB is transmitted, the remaining resources can be used for data with lower priority.

To reduce the starving problem further, it can be specified that a given logical channel only is allowed a certain fraction of the total TTI resource in case data from several priorities is present. That would give a possibility for the network to control the starving in a manner similar to the TFCSs typically used in R99 (when simultaneous transmission occurs) while still allowing each logical channel to use the whole physical channel data rate when there is no other data available. 

This means that it is possible to avoid starving of low priority data while keeping the simplicity of the absolute priority handling.

3.
Conclusion

The TFC selection for E-DCH has been discussed. We recommend to adopt the same principle for E-DCH TFC selection as currently used for DCH and only make modifications were necessary. In particular we recommend to keep the use of absolute priorities to avoid a lengthy standardisation, implementation and verification process of the TFC selection scheme.

The modifications needed to the TFC selection scheme are mainly due to the introduction of  2 CCTrCHs and not due to adopted TTI length.
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