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1. Introduction

In RAN4#37, requirements were agreed for E-TFC restriction [1].  Further inspection of the agreed requirements leads to some points that NEC feel would be useful to clarify within the specification.  In particular, this paper discusses two specific areas being; the criteria for determining which E-TFCi can be supported and clarification of power estimation for non-EDCH channels.

A proposal is made for changes in the attached CR draft [2] for discussion and agreement.

2. Criteria for supported E-TFCi
The procedure of E-TFC restriction is specified in TS25.133 section 6.4.2.  In the procedure, the UE has to calculate the remaining power available to transmit the E-DPDCH for each possible E-TFC and then based on the criteria below estimate if each E-TFC is supported or not.

If remaining power estimatei≥ Ki((ed,i/(c)2 then E-TFCi can be supported, otherwise it cannot be supported

In one particular example of calculating this restriction criteria, we can consider the case where four E-DPDCH codes (2xSF2 + 2xSF4) are used.  The unquantized gain factor is calculated based on the equation as specified in TS25.214 section 5.1.2.5B.2.3. 
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And for codes with spreading factor 2, the unquantized gain factor is given by
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The unquantized gain factors are then quantized into the values specified in table 1B.2 in TS25.213. It should be noted that if both unquantized gain factors for SF2 and SF4 exceed the maximum value in table 1B.2 in TS25.213, they are quantized in the same value thus introducing a large quantisation error.  
It is these quantized gain factors that determine how much power is required to transmit the E-TFC.  The criteria for support shown above however does not take quantisation of the ed into account. The use of the “SF4 equivalent” Ki factor, that is, the assumption that 

Ki((ed1,i/(c)2  =  ((ed1,i/(c)2  + ((ed2,i/(c)2 + ((ed3,i/(c)2 + ((ed4,i/(c)2 

is only valid in the case that ((ed,i/(c) is unquantized.  If this assumption is used for quantized gain factors, there can be significant differences in estimated power between this calculation and the power estimated if the actual quantized beta factors are used.  One possible result is that more power is estimated as being required for the E-TFC than is actually needed. This results in unnecessary restriction of the E-TFC.

To better align the remaining power estimation and the support criteria, NEC propose to use the actual (quantized) gain factor (both SF2 and SF4) and the number of codes for estimation as shown below:
If 
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then E-TFCi can be supported, otherwise it cannot be supported.
3. Clarification of remaining power estimate 
The agreed formula describing the remaining power estimate is given in the specification as:

The UE shall estimate the remaining power available for E-TFC selection based on the following equation for E-TFC candidate i


remaining power estimatei = (PMax i - PDPCCH - PDPDCH- PHS-DPCCH- PE-DPCCH )/ PDPCCH , 

where


PMaxi = MIN(PMAX - E-TFC-MPR for E-TFC i as defined in Table 6.2, Maximum allowed UL TX Power set by UTRAN)


PDPCCH = estimated DPCCH transmit power, using a filtering period of one E-DCH TTI


PDPDCH  = estimated DPDCH transmit power, using a filtering period of one E-DCH TTI


PHS-DPCCH = estimated HS-DPCCH transmit power based on the maximum HS-DPCCH gain factor during the filtering period

PE-DPCCH = estimated E-DPCCH transmit power, using a filtering period of one E-DCH TTI 

There has been discussion previously on the timing of the filtering of the power estimates with respect to the grant timing [3].  The conclusion was that the remaining power estimates for the purpose of E-TFC restriction should have been made around the time of reception of E-RGCH of the serving RLS.  This provides an estimation of what the power conditions could be at the start of the E-DCH transmission.  

It is not clear in the requirements above, however, that the power estimates for the non E-DCH related channels can make use of the TFC selection results for those E-DCH transmissions coinciding with the start of the next DPCCH frame.  The latest TFC selection results should be available before the start of E-TFC selection.  Thus for E-DCH transmissions that coincide with a DPCCH frame boundary, the already calculated d value can be used rather than the d current at the time of the remaining power estimation (prior to the E-DCH transmission).

4. Conclusions 

Some areas of the E-TFC restriction specification can benefit from clarification and/or correction. Proposals for such clarification are made in the attached draft CR.  These proposals should be discussed and agreement made to complete the requirements for E-TFC restriction.
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