TSG-RAN Working Group 4 (Radio) meeting #44


        R4-071796
Athens, Greece, 20 – 24  August 2007. 
Agenda item:
6.6.2
Source: 
Ericsson 
Title:      
Clarification of TX EVM model
Document for:
Discussion 
1 Introduction
Basic terminology to be used for demodulation simulations in RAN4 was discussed in [1]. This document extends the model and terminology to include a model of transmitter impairments.
2 Proposed terminology and definitions
The relevant simulation parameters are shown in  Figure 1 and Figure 2, and described below. The definitions are adopted from TS25.101 [2].  
Io
The total received power density, including signal and interference, as measured at the UE antenna connector.

Ioc
The power spectral density (integrated in a noise bandwidth corresponding to the  transmission bandwidth configuration) of a band limited noise source (simulating interference from other cells), as measured at the UE antenna connector. 
Ior
The total transmit power spectral density (integrated in a bandwidth corresponding to the  transmission bandwidth configuration) of the downlink signal, as measured at the eNodeB antenna connector.

Îor
The total receive power spectral density (integrated in a bandwidth equal to the  transmission bandwidth configuration) of the downlink signal, as measured at the UE antenna connector.
Iotx
The power spectral density (integrated in a noise bandwidth equal to the transmission bandwidth configuration) of a band limited white noise source (simulating Node B transmitter impairments) as measured at the Node B transmit antenna connector(s). 

EVM
The Error Vector Magnitude of the transmitter, expressed linearly.
Based on the above definitions, together with the definitions in figure 1. The AWGN noise variances of Ioc and Iotx can be expressed as:
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where 
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 is defined in dB. The simulation setup for MIMO with dual Tx antenna ports , is shown in figure 2. Here the AWGN noise variances referenced in the figure are defined by
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Furthermore, the noise variance of the modelled EVM on each antenna, will be defined relative to the power on each antenna according to:
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Note that 
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 is defined at the antenna input, over the transmission bandwidth configuration. This transmission bandwidth configuration is defined as the number of RBs. 

The addition of Ioc and Iotx, will be scaled with respect to the bandwidth corresponding to the transmission bandwidth configuration to give an 
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It should be noted that for digital simulations, due to the fixed size of the FFT and IFFT this scaling of the Ioc, and Iotx would be
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where 
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 is the downlink transmission bandwidth configuration, expressed as a number of resource blocks, 
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is the number of subcarriers per resource block, and 
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 equals to FFT size at the UE. 
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Figure 1: 1Tx and 1Rx Test setup 
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Figure 2: 2Tx and 2Rx Test setup 
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Figure 3: Definition of Channel Bandwidth and Transmission Bandwidth Configuration.
(Copied from 36.804v0.6.1, Figure5.1-1)
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