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1 Introduction

In GERAN#42 in Shenzhen, the CRs for introducing a EVM requirement for EGPRS2 for Repeater [1] to [4] were approved, but the figures for EGPRS2 were t.b.d.
This document aims to provide information about the proposed EVM figures for QPSK, 16-QAM and 32-QAM for repeater with no frequency shift of the CRs [5] to [8] to be presented at this meeting.
2 Background

In the actual version of 45.005 Annex E5.3 [9] and 51.026 clause 10 [10] the EVM figures for 8-PSK modulation for single repeater with no shift in frequency from input to output are equal to those for BTS after any active element and including the effect of passive combining equipment under normal conditions 45.005 Clause 4.6.2.1 [9] and 51.021 clause 6.2 [11]. 
For repeater there is no relaxation for extreme conditions permitted like for the BTS.  
BTS:

Excerpt form 45.005 Clause 4.6.2.1 [9]; Transmitter characteristics; Modulation accuracy;  QPSK, 8-PSK, 16-QAM and 32-QAM modulations RMS-EVM for BTS:

after any active element and including the effect of passive combining equipment:

	
	QPSK


	8-PSK
	16-QAM

EGPRS2-A
	32-QAM

EGPRS2-A
	16-QAM

EGPRS2-B
	32-QAM

EGPRS2-B

	under normal conditions
	[8,0 %]
	8,0 %
	[6,0 %]
	[6,0 %]
	[5,5 %]
	[5,5 %]

	under extreme conditions
	[9,0 %]
	9,0 %
	[7,0 %]
	[7,0 %]
	[6,5 %]
	[6,5 %]


Repeater:
Excerpt form 45.005 Annex E.5.3 Modulation accuracy at 8-PSK, 16-QAM, 32-QAM and QPSK modulation.
	
	QPSK


	8-PSK
	16-QAM

EGPRS2-A
	32-QAM

EGPRS2-A
	16-QAM

EGPRS2-B
	32-QAM

EGPRS2-B

	For a single repeater with no shift in frequency from input to output
	[tbd%]
	8,0 %
	[tbd%]
	[tbd%]
	[tbd%]
	[tbd%]

	For a complete repeater system using frequency shift
	[tbd%]
	14,5 %
	[tbd%]
	[tbd%]
	[tbd%]
	[tbd%]

	For a single repeater unit using frequency shift
	[tbd%]
	12,0 %
	[tbd%]
	[tbd%]
	[tbd%]
	[tbd%]


3 Discussion
In the CRs [5] to [8] it is proposed that the QPSK, 16-QAM and 32-QAM EVM requirements for repeater with no frequency shift should be equal to those for BTS after any active element and including the effect of passive combining equipment under normal conditions.
	
	QPSK


	8-PSK
	16-QAM

EGPRS2-A
	32-QAM

EGPRS2-A
	16-QAM

EGPRS2-B
	32-QAM

EGPRS2-B

	For a single repeater with no shift in frequency from input to output
	[8,0%]
	8,0 %
	[6,0%]
	[6,0%]
	[5,5%]
	[5,5%]


The experience from the past shows that selecting the same EVM requirement for Repeater and BS after any active element and including the effect of passive combining equipment under normal conditions has had no adverse effect on the overall system performance. Basically BTS and repeater share the same technology for final amplifiers and the signal generation in the BTS and the filter necessities in the repeater contribute comparably to the EVM. Under worst case conditions a degradation of the total EVM (excluding effects in the propagation path) is expected to be 1,41; this seems to be acceptable as repeaters are not so widely used. 
The repeater values are equal for normal and extreme conditions, which means that there is no relaxation foreseen under extreme conditions. 

For other RAT like UTRA and E-UTRA the same process of selecting equal EVM values for BTS and Repeater for the EVM requirements for higher order modulations has been successfully used.

4 Conclusion

It can be concluded that the process of deriving the 8-PSK EVM requirement can be used for the QPSK, 16-QAM and 32-QAM EVM requirements for Repeater as well.
It is proposed that the CRs [5] to [8] to be presented at this meeting are approved.

The missing EVM figures for QPSK and EGPRS2 for repeater using frequency shift is still under investigation.
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