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1 Introduction

The signal quality for E-DCH has been discussed during several RAN4 meetings and the E-DCH code domain error was introduced in RAN4 #40 [1]. The values for E-DCH code domain error for different values of ECDP is still within brackets. This paper discusses the existing values in brackets and proposes new values. The implementation feasibility of the proposed values from UE implementation point of view is also evaluated.
2 Discussion
Current E-DCH code domain error can be summarized as following [2]:

Table 6.15A: E-DCH Code Domain Error minimum requirement

	ECDP dB
	E-DCH Code Domain Error dB

	-21 < ECDP
	≤ [-10]

	-24 < ECDP <= -21
	≤ [-10]

	-27 < ECDP <= -24
	≤ [-10]

	-30 < ECDP <= -27
	≤[ -7]


Considering the fixed reference channels for E-DCH defined in [3], one can calculate the required Es/No for all channels and achievable Es/No when the impact of CDE is incorporated for e.g. FRC3 s following:

FRC3, AWGN and No diversity

Ec/N0 @ 70% throughput (dB):
2,7dB see [5]
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The AWGN scenario was chosen as in [4] since power control is turned off for FRCs. It would be unrealistic choosing fading environment when PC is inactivated since the performance would be worse in fading dips where power control usually can compensate for.

The no-diversity case was chosen for simplicity since it would also give same relative result as the diversity case. 
It can be concluded that the degradation of E-DPDCH is within 0.5 dB but DPCCH and E-DPCCH are significantly impacted (~3 dB) For FRC3. 

The impact of CDE for different FRCs is more or less in the same range as for FRC3 as shown in Annex A.

From performance point of view, we believe that it is important that signal quality criterion should satisfy the required Es/No or SNR for every used code including the L1 control channels (e.g. DPCCH and E-DPCCH). 

Due to significant impact on DPCCH and E-DPCCH, the requirements stated in the brackets needs to be changed. Modifying the CDE levels scaled with spreading factors would result in the following table: 

Proposed E-DCH Code Domain Error minimum requirement

	ECDP dB
	E-DCH Code Domain Error dB

	-21 < ECDP
	≤ [-16]

	-24 < ECDP <= -21
	≤ [-13]

	-27 < ECDP <= -24
	≤ [-10]

	-30 < ECDP <= -27
	≤[ -7]


And applying the CDE values above in the FRC3 case, the DPCCH and E-DPCCH degradation would be less and acceptable as following:
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Extending the ECDP to <-18 dB with corresponding CDE requirements scaled with spreading factor will further reduce the DPCCH and E-DPCCH degradation.
Annex A contains calculations for all FRCs.
3  UE feasibility
The previous section discusses what the requirements on code domain error need to be in order to preserve performance, and proposes stricter requirements on the UE. However, the proposed tightened requirement is merely a correction for the processing gain associated with using a higher spreading factor. This means that if the UE can fulfill the current requirements for the lowermost rows of Table 6.15A, it is reasonable to assume that it will also fulfill the stricter requirements proposed in this contribution.
4 Summary

This paper continues the discussion on E-DCH code domain error and proposes that the code domain error requirements should at least be scaled with the spreading factor to ensure good enough signal quality for all channels including DPCCH and E-DPCCH given feasible UE implementation.
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Annex A: E-DCH CDE corresponding to FRCs
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