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1. Introduction

RAN2 has concluded in its meeting#45bis that E-TFC selection is ready for RAN4 to continue the work from RAN4’s perspective. The decision in RAN2 is that E-DCH would not limit the transmission of DCH and therefore the UE would first perform TFC selection as in REL5 without considering E-DCH. After TFC selection the UE would proceed with E-TFC selection. In this contribution we discuss different possible E-TFC selection steps that RAN4 should consider when developing the final measurements and UE E-TFC operations in power limited situations. The document lists various pros and cons of different steps of E-TFC selection process in order to continue the RAN4 discussion, which was initiated by the Motorola contribution [1] in the RAN4 teleconference on January 21st.
2. E-TFC Selection Process

In this section we discuss different potential steps of E-TFC selection process in conjunction TFC selection. We also try to analyse pros and cons for these different steps. We hope that this analysis would help RAN4 to find out whether all these steps are necessary in E-TFC selection or whether some simplifications could be made based on the actual needs from system perspective.

1. UE TX power measurement on slot level

· It is quite likely that different UE Tx power measurements and reports are needed for different purposes: 

· Elimination criteria of TFC selection and potentially also E-TFC selection and existing UE Tx power measurement.  The existing UE TX power measurements are likely to be needed for existing network RRM algorithms e.g. for HO triggering purposes. Otherwise, there is a risk that new HSUPA specific RRM algorithms would need to be used in networks.

· Remaining power estimation for E-TFC selection 

· Remaining power reporting to network. 

· In RAN2#45bis it was discussed that it would make sense if E-TFC selection and power status reporting used the same estimation mechanism. However, it is not totally clear how the following RAN2 decisions support this preference:

· The UE will report an estimate of available power ratio vs DPCCH (taking into account HS-DPCCH) averaged over the past.
· The estimate is reported without taking into account back-off and DCH power

· The same estimate is used in E-TFC selection as well, but then also taking into account back-off, and the DCH power 

As requested in RAN2 it would be useful to continue the discussion in RAN4 in order to identify what would be the most suitable UE measurements for different purposes while maintaining the number of various measurement options reasonable. We feel that RAN4 should investigate the following issues before deciding the final details of UE Tx power measurements for HSUPA.

· For fast channel dependent scheduling averaged remaining power measurements/estimates are not the most suitable. Instead rather instantaneous and accurate information would be needed as data rates may be constantly varying.

· Averaging of non-continuous HS-DPCCH transmission may cause significant variation in estimated available power depending on averaging/measurement period. The amount of uncertainty varies as a function of the length of the averaging period and activity of HS-DPCCH transmission.  The uncertainty can be seen as under or over estimation of remaining power for E-TFC selection. 

2. UE receives Absolute and relative grants and uses them in E-TFC selection 

· In order to obtain the full benefit of fast scheduling mechanism it should be possible for the UE to use the last absolute and relative grants in E-TFC selection.

· The number of synchronous HARQ processes sets requirements for the timing of grants but RAN4 should analyse the total time domain requirements in order to set realistic UE requirements for the whole E-TFC selection procedure. 

3. One method for providing long-term reliability for E-TFC selection could be REL99-REL5 type for Elimination, Recovery and Blocking criteria using e.g. similar of X,Y and Z criteria as in REL99-REL5. The actual X,Y,Z values could naturally be different from REL99-REL5. It might also be possible to make some simplifications to the method as possible combinations that the UE should evaluate could be significantly larger than in REL99 to REL5. The UE also has to consider different TFCs in conjunction of E-TFC selection.

Pros and Cons:

· If evaluation is done separately for each TFC + E-TFC combinations based on UE Tx power measurements and corresponding beta factors, the method may provide longer term reliability for E-TFC power estimation. The UE should naturally also consider the transmission of HS-DPCCH and UE Tx power reduction similarly as in REL5 in order to obtain reliable estimate of UE power conditions.

· UE power reduction could easily be taken into account in the Elimination, Recovery and Blocking criteria

· Long-term estimate could provide good representation of channel conditions over all transmissions (i.e the first one + retransmissions). The method could reduce a need for power scaling on slot level.  

· However, at the same time especially if the method is not properly designed, this method could reduce the benefits of HARQ by applying too aggressive E-TFC limitations.

· In order to have good accuracy in the evaluation of Elimination, Recovery and Blocking criteria UE needs to keep and update a list of supported E-TFCs per each TFC. This increases UE complexity and processing requirements and therefore it is important to investigate how the blocking criteria would affect the overall E-TFC selection performance (i.e. gain is still achieved after considering UE implementation related issues in the requirement setting.
· The UE implementation requirements could be relaxed by evaluating Elimination, Recovery and Blocking criteria based on reference powers instead of using each possible combination. However, this is likely to significantly reduce the accuracy of estimation therefore it would not provide the information that is needed

4. UE estimates the remaining power for E-TFC selection after TFC selection

Pros and Cons:

· Needed UE Tx power reduction can easily be taken into account in the remaining power estimation e.g. by defining it as UE maximum power – needed UE Tx power reduction

· The remaining power estimation would provide a short-term estimate on how much Tx power the UE has available for the transmission of E-DCH. If appropriate UE Tx power measurement is defined, this could facilitate fast scheduling of E-DCH.

· This method is likely to provide a good estimate for the first transmission with 2 ms TTI

· The method is also likely to provide a quite good estimate for the first transmission with 10 ms TTI although the estimate may not be as well valid over the whole 10ms TTI as over 2ms TTI. The final accuracy of the estimation both for 2 ms and 10 ms TTI is naturally dependent on the definition and measurement period of remaining power estimate. We feel that the filtering requirements of the remaining power estimate are also linked to a decision whether any longer term E-TFC selection Elimination, Recovery and Blocking criteria are used.

· It is expected that in order to avoid unnecessary variation in remaining power estimation a new “UE Tx power measurement” has to be defined. Averaging of the currently defined total UE Tx power measurement is not appropriate due to too high probability for under or over estimation. 
5. Finally the UE performs E-TFC selection based on logical channel priorities using E-TFCs that are supported based on the Elimination, Recovery and Blocking criteria and/or remaining power estimation.

3. Conclusions

In this contribution we have discussed properties of different steps of E-TFC selection and what benefits they could provide if properly designed. We have listed various requirements that should be considered when defining the final details of the E-TFC selection steps. These various steps are not independent from each other and therefore the decisions should be made for the whole concept in order to ensure full benefits of E-DCH transmission and scheduling concepts.

RAN4 should investigate

· what UE Tx power measurements/estimates are needed

· whether Elimination, Recovery and Blocking criteria similar to REL99-REL5 is necessary in E-TFC selection

· or whether remaining power estimation is sufficient alone

· what kind of UE processing requirements are needed for each E-TFC selection step  to ensure good overall HSUPA performance
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