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1 Introduction

In GERAN #43 in Vancouver the discussion paper "Discussion of EVM requirement for EGPRS2 for Repeater" [3] was presented and the according CRs [4], [5], [6] and [7] approved. These documents introduced EGPRS2 EVM values for non frequency shifting repeater. 

The aim of this paper is to propose EGPRS2 EVM requirements for frequency shifting repeater systems.
2 Discussion

A frequency shifting repeater system is made of a master unit and a remote unit. Each unit may be regarded as a standard (non-frequency shifting) repeater incorporating in addition forward and reverse frequency shift respectively [1]. Frequency shifting repeater systems may be used e.g. for bridging large distances between master and remote unit by taking advantage of the reduced propagation loss at reduced carrier frequency.

We suggest to specify the EVM limits of frequency shifting repeaters as sqrt(2) times the EVM limits of standard repeaters. 

This assumes the EVM contributions in master and remote unit to be uncorrelated. In practice, master and remote unit may employ the same digital filter, meaning that the filters’ EVM contributions are correlated and the resulting EVM caused by the cascade of both filters is larger than sqrt(2) times the EVM of a single filter. However, what counts is the composite filter characteristic and this may be chosen equal to the characteristic of the filter in a standard repeater. On the other hand, if filters in master and remote unit are implemented by analogue means some EVM headroom is required for tolerances. 

So, specifying the EVM limits of a frequency shifting repeater sqrt(2) times larger than the EVM limits of a standard repeater looks like a pragmatic compromise. This leads to the EVM limits shown in Table 1. 

	
	Normal symbol rate
	Higher symbol rate

	
	8PSK
	16QAM
	32QAM
	QPSK
	16QAM
	32QAM

	BS excl. passive combining loss
	7%
	5%
	5%
	7%
	4%
	4%

	BS incl. passive combining loss
	8%
	6%
	6%
	8%
	5,5%
	5,5%

	Standard repeater
	8%
	[6%]
	[6%]
	[8%]
	[5,5%]
	[5,5%]

	Frequency shifting repeater system
	11%
	8,5%
	8,5%
	11%
	7,5%
	7,5%


Table 1: EVM limits.

The numbers for standard repeaters are taken from [2] and from TS 45.005[8] and TS51.026 [9].

Since a frequency shifting repeater system consists always of a master and a remote unit, it is proposed to remove the column for "For a single repeater unit using frequency shift".
3 Conclusion

It is proposed that the CRs for introducing EGPRS2 EVM requirements for frequency shifting repeater systems for TS 45.005 [10], [11] and [12] and TS 51.026 [13] and [14] are approved.
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