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1 Introduction

This contribution suggests introducing dedicated modulation accuracy requirements for HSPA+ capable repeaters and discusses the parameters and parameter values related.
2 Background

At the introduction of the HSPA (16QAM), it was decided that the test method of repeaters with regards to modulation accuracy was already accurate since the signal fidelity as measured in EVM would be the same for 16QAM as for QAM (while the requirements would not). It was thus deemed sufficient to adjust the repeater EVM requirements to match those of the BS while TM1 was kept in the test method.
With the introduction of 64QAM modulation, EVM as modulation accuracy parameter was replaced by RCDE, which could not be immediately translated to a new EVM value in repeater measurements. During the discussions on the repeater applicability of 64QAM modulation accuracy measurements it was suggested that the signal quality of repeater input signals would not reward support for 64QAM, and the issue was put to rest. However, recent field applications suggest that there is indeed a need for 64QAM capable repeaters, and also a need for a recognised test to verify this.
3 Discussion
In introducing a requirement for 64QAM support in repeaters, it is suggested that this, like in the case of BS is an optional feature, which may be supported by dedicated repeaters, or by dedicated modes in repeaters.
EVM cannot easily be translated into RCDE (e.g. [1]). To utilise existing test equipment and for best comparison feasibility, it is suggested RCDE is used as the modulation accuracy parameter for 64QAM modulation support also for UTRA FDD repeaters.

While RCDE does not in the general case correspond to EVM exactly (e.g. [1]) , it can be assumed that in most cases, it will add like EVM when linearised (i.e. Root Sum Square, RSS), so the principle of allowing equal error in repeaters as in BS would still apply. Hence the RCDE minimum requirement of a repeater supporting 64QAM modulated UTRA signals would be -21 dB [2].

The 1 dB test tolerance used in BS measurements [2] suggests that the measurement setup RCDE is 6 dB below the minimum requirement, i.e. -27dB, as indicated in table 1.

Table 1: BS RCDE minimum requirement, test setup performance and test tolerance
	
	Analyser
	BS
	total
	TT

	RCDE_dB
	-27
	-21
	-20,0268
	0,973228

	RCDE_lin
	0,044668
	0,089125
	0,099692
	


Assuming that the stimulus signal used in repeater measurements will be of equal quality as the test analyser, the test tolerance for repeaters would be 1.7 dB, as indicated in table 2, which would give a RCDE test requirement of  -19.3 dB (still under the above assumptions).
Table 2: Repeater RCDE minimum requirement, test setup performance and test tolerance

	
	Analyser
	signal gen
	Repeater
	total
	TT

	RCDE_dB
	-27
	-27
	-21
	-19,2322
	1,76779

	RCDE_lin
	0,044668
	0,044668
	0,089125
	0,109242
	


4 Conclusion

· Introduction of UTRA FDD repeater requirements for 64QAM support is proposed.
· Such support is suggested to be optional.

· The modulation accuracy parameter for 64QAM support is suggested to be RCDE.

· Minimum requirements for the UTRA FDD repeater RCDE is suggested to match the BS.

· The measurement setup is suggested to have the assumed RCDE of -27 dB for each of the signal source and the signal analyser.

· The test tolerance is proposed to be 1.7 dB.
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Base Station (BS) conformance testing (FDD) (Release 9)
� The RCDE_lin is inserted for demonstration purpose and represents amplitude. RSS of the RCDE _lin matches power addition of RCDE-dB. 


[RCDE_lin = 10^(RCDE_dB/20). 


RCDE_dB = 20*log10(RCDE_lin). 


RCDE_total_lin = RootSumSquare(RCDE_contribution_lin)]





