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1 Introduction 
In Enhanced UL Phone Conference #4 in 17 March [1], a proposal is submitted in which CM parameter is used for determining maximum power reduction (MPR) and E-TFC selection process [2]. This implies that Pmax definition is used for both total UE transmit power control and E-TFC selection process. In addition, some contributions in RAN4#34 [3, 4] discussed details on E-TFC selection methodology. 

In this paper, we discuss the issue of additional scaling at TTI boundary and Pmax definition, and propose Pmax (i.e. MPR) definition for estimation of remaining power offset in E-TFC selection process.   

(Note: In this paper, “remaining power offset” means transmit power margin used for E-TFC selection process [1], and does not mean those for power status reporting to NodeB. In addition, “E-TFC selection process” includes both “E-TFC restriction” and “E-TFC selection” in [5])
2 Discussion

2-1. Relation between Pmax and channel combination

This section is an explanation of Fig.1, for the preparation of discussion in section2-2. Fig.1 shows a hypothetical relation between various Pmax definition and channel combination at each TTI boundary, on condition that E-DCH is already configured. Vertical axis is power and horizontal axis is propagation distance from NodeB. No. of transmit channel that can be transmitted in channel combination decreases as the distance from NodeB becomes larger.

In Fig.1, Pmax(Capability or NW) shows either a maximum UE transmit power determined from UE capability (i.e. power class in TS25.101) or a maximum allowed UE transmit power configured by Network (RRC in RNC). UE cannot transmit above Pmax(Capability or NW) value. Pmax(βd, βc) shows a maximum UE transmit power when HS-DPCCH is transmitted. This Pmax value is also specified in TS25.101 and is lower than the value of Pmax(Capability). Pmax(βd, βc, βhs, βeu) shows a maximum UE transmit power when channels for E-DCH are transmitted. This Pmax(βd, βc, βhs, βeu) definition and the value have not been decided yet. 

Region A shows a case that total UE transmit power does not exceed for all channel combinations. Region B shows a case that all channels are transmitted but UE lacks sufficient remaining power offset for E-DCH channels for certain E-TFC. Region C shows a case that DPCCH/DPDCH/HS-DPCCH are transmitted but E-DCH channels are not transmitted because of lack of transmit remaining power offset. Region D shows a case that only DPCCH/DPDCH are transmitted. Additional scalling1, 2 shows equal channel power reduction when the required UE transmit power for a selected TFC exceeds Pmax value. 

In Fig.1, for the discussion below, it is assumed Pmax(βd, βc, βhs, βeu) value is lower than any other Pmax value i.e.  Pmax(Capability or Network) ≥ Pmax(βd,βc) ≥ Pmax(βd,βc,βhs,βeu). Because E-DCH channel transmission may cause extra increasing of PAR and may require more MPR, depending on channel specification, we think this assumption is reasonable. 
2-2. (E-)TFC (transmit channel combination) change at TTI boundary and remaining power offset definition

In this section, we consider issues of additional scaling at TTI boundary and Pmax definition, through examples of change of transmit channel combination at TTI boundary (Case (1): from region D in Fig.1 to region B, and case (2): from region A to region B). 
 Case (1): From region D to region B 

E-DCH power is allocated within the limit of remaining power offset, which was estimated before (E-)TFC selection timing of coming TTI. In addition, remaining power offset is estimated using Pmax. In Fig.1, Pmax for transmit power control is same as Pmax for remaining power offset estimation. Blue line shows Pmax from UE transmit power control, and red line shows Pmax for remaining power offset estimation. If Pmax(Capability or Network) is used for estimation of remaining power offset (i.e. channel combination in region D) but Pmax(βd, βc, βhs, βeu) is used for transmit power control for coming TTI (i.e. channel combination in region B), remaining power offset would be over-estimated in E-TFC selection process for coming TTI. This means that UE lacks E-DCH channel power of selected E-TFC and results in an increasing of probability of additional scaling at TTI boundary. Consequently, degradation of DPCCH and physical link quality will occur. Similar discussion is applied to the case  that the channel combination change from region C to region B with Pmax(βd, βc) .

 Case (2): From region A to region B 

Pmax definition of transmit channel combination in region A, in which total UE transmit power does not exceed Pmax, is not clearly defined, but similar discussion as the case (1) is applied to the case (2).

In order to avoid above issue, we propose listed below and illustrated in Fig.2:
(A) to separate Pmax (i.e. MPR) definition for remaining power offset estimation in the E-TFC selection process from those for total UE transmit power control.
     Pmax (MPR) definition with CM parameter [1] is used for total UE transmit power control and is specified is TS25.101.
(A-1) Pmax values for remaining power offset estimation should be independent of temporary transmit channel combination change.

     If not the case, remaining power estimation would be complicated. This gives consistent Pmax definition for remaining power offset estimation. This value is constant value for channel combination, but multiple (fixed or semi-static) values can be considered, for example, depending on power class, on UE categories, on RAB configuration, etc. Details are FFS.

(A-2) Pmax value for remaining power offset estimation should be smaller than the value of other Pmax definition. 

     This means that E-TFC selection is conservative. In addition, this leads to a decrease of probability of additional scaling in inter-TTI by absorbing total UE transmit power variation caused by TPC command and/or by UE transmit power measurement error. 

(A-2-1) Remaining power offset value can be negative in case that the E-DCH channels are not transmitted.

     This is the case of channel combination in region C and D. UE transmit power can exceed Pmax value for estimation but not exceeds Pmax value for transmit power control. 

Because percentage of the UEs with which transmit power is near Pmax in a cell to all UEs in a cell becomes small, cell throughput degradation caused by Pmax reduction could be small [5]. In addition, both HARQ and SHO can somewhat alleviate the degradation.

3 Conclusions

In this document we discuss and propose maximum transmit power (or remaining power offset) definition for E-TFC selection process in order to decrease the probability of additional scaling at TTI boundary.

We propose:
(A) to separate Pmax (i.e. MPR) definition for remaining power offset estimation in the E-TFC selection process from those for total UE transmit power control.

(A-1)  Pmax values for remaining power offset estimation should be independent of temporary transmit channel combination change.

(A-2) Pmax value for remaining power offset estimation should be smaller than the value of other Pmax definition. 
(A-2-1) Remaining power offset value can be negative in case that the E-DCH channels are not transmitted.
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Fig.1   Pmax definitions and transmit channel combinations



Fig.2   Proposed Pmax definitions and transmit channel combinations
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Blue: Pmax for UE transmit power control


Red: Pmax for remaining power offset estimation








Blue: Pmax for UE transmit power control


Red: Pmax for remaining power offset estimation
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