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Introduction

In the last RAN4#14 meeting the discussion on the effect of EVM, PCDE and Frequency Error of a Repeater has on the system performance. This paper is intended to give an answer to this area.

Discussion

EVM

In the paper from Agilent Technologies R4-(00)0822 the effect of EVM to the system performance was presented. The basic effect is reflected in a system noise rise which can be calculated from the EVM value the received signal exhibits. The formula is

Noise rise = 10 log(1 + EVM²)

In the scenario of a Repeater amplifying the signal the EVM of the signal is calculated according to the following formula for uncorrelated processes:

(EVM_total)² = (EVM_NodeB)² + (EVM_Repeater)²

Taking the specified value of 17,5 % for both the Node B (as well as for the UE) and the Repeater result in a total EVM of 24,7 %. Calculating the noise rise for the Repeater scenario gives a value of 0,26 dB. This compares to a noise rise in a scenario without Repeater of 0,13 dB. The difference between the two numbers is the worst case closed loop power rise in an otherwise perfect system that would occur with a Repeater being used. 

PCDE

In the specification of the Peak Code Domain Error value of the Repeater –35 dB is used. The number for the Node B is –33dB. If we assume the processes in the Repeater that lead to the PCDE being independent of the equivalent process in the Node B we can assume that they can be treated as noise. In this case the resulting value for PCDE is calculated from the linear addition of the two signals that will lead to –31 dB. This is a 2 dB degradation to the value of the Node B. For the repeated cell the degradation might be neglectable. In case of a neighbour cell the might be affected to some extend. Presumably the soft handover gain will be reduced by the tenth of a dB. In the Uplink direction the degradation of the signal is neglectable due to the high PCDE of –15 dB of the UE. 

Frequency Error

The effect of the additional frequency error will be a reduction of the maximum speed. The values for Node B and Repeater are the same. In case of both error are at the maximum with the same sign the resulting value of the frequency error is doubled. This would lead to a maximum speed which is just half of the value without Repeater.

Reference

Agilent Technologies: “Test definition for modulation quality”, TDoc R4-(00)0822

