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1
Introduction

In RAN1#74bis it was agreed that the E-LMMSE-IRC, SLIC, and symbol level R-ML receivers are to be prioritized in the system simulations in RAN1. In this contribution we provide the a text proposal for capturing the link to system modelling for E-LMMSE-IRC receiver
Text Proposal

< start of text proposal >
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<text omitted>
9.1
System-level Modelling Methodologies 
9.1.1 Signal model

Assuming that a single dominant interferer is taken into account explicitly at the receiver, the following signal model is considered:
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where z is the interference from non-dominant interferers and noise term, and v is the total interference and noise term.
9.1.1.1  System-level Methodology for LMMSE-IRC Receiver
This sub-section defines the system level modelling for the LMMSE-IRC receiver which is considered as baseline throughout these studies. Further details on LMMSE-IRC can be found in [y3]. 
The Rel 11 LMMSE-IRC receiver may be modelled as follows:
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where
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is the estimated covariance matrix, which may be modelled in the system simulator as
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where 
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 is created by the Cholesky decomposition of the ideal covariance matrix 
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The lower-triangular matrix A is generated according to the complex Wishart distribution as 
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where the coefficients ci follow a Chi-square distribution, i.e. ci ~ χ2 (2*(M – i +1)), and nij ~ CN(0,1). 

9.1.1.2  System-level Methodology for E-LMMSE-IRC Receiver
This sub-section defines the system level modelling for the E-LMMSE-IRC receiver. In the following it is assumed that the E-LMMSE-IRC has obtained knowledge of the reference signal configuration of the interfering transmission. The UE is assumed to be estimating the equivalent channels of the desired and interfering transmissions, and also the covariance of the residual interference and noise. 

The E-LMMSE-IRC receiver is expressed as
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where 
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 is the estimate of other cell interference and noise covariance, that is 
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Therefore, the system level modelling of E-LMMSE-IRC consists of modelling the estimation of H0, H1, and Rz. 

The other cell interference and noise covariance estimate 
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 may be modelled using the complex Wishart distribution, so that
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The model assumes that the receiver has ideal interference samples available for estimation of the interference covariance terms. In practice the receiver may obtain interference samples by subtracting the estimated received reference signal from the total received signal, and then forming the covariance estimates as sample covariance matrix of the residual signal. In this case, the channel estimation error is impacting the covariance matrix estimation accuracy, which may be further taken into account in the model.

9.1.1.3  Channel estimation error modelling
For the baseline LMMSE-IRC receiver, only the estimate of the desired channel H0 is required. In case of E-LMMSE-IRC receiver, both the desired and the interferer channels are required. The equivalent channels may be estimated jointly at the UE, which is assumed to give significant improvement to the receiver performance in case the reference signals of the desired and interfering transmissions are overlapping. Different error modelling methodologies may be employed.

9.1.1.3.1 Channel estimation error modelling assuming complex normal distributed signals

In case it is assumed that the estimation errors of the channels may be modelled assuming complex normal distributed signals, the estimation error of equivalent channels is complex normal distributed. Assuming further that the channel estimation comprises averaging over a set of reference symbols (in practice weighted averages are used) the equivalent channel estimate may be expressed for the baseline LMMSE-IRC receiver as



[image: image16.wmf]0

ˆ

H

~
[image: image17.wmf]÷

÷

ø

ö

ç

ç

è

æ

v

h

eff

R

N

H

CN

,

0

1

,

.

(7)

Similarly, for the E-LMMSE-IRC the equivalent channel estimate may be expressed as
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where 
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 is the channel estimation error covariance which is a function of the other cell interference and noise covariance and also the equivalent channel of the signal that is interfering with the channel that is to be estimated, i.e.,
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where 
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As an example, in case there is no interference cancelation or joint estimation of the channels 
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where 
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 is the effective number of samples in channel estimation averaging. As another example, in case ideal joint estimation of 
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that is, the channel estimation error has the same covariance for both 
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 relates to how the channel estimation filter is constructed.

.9.1.1.1.2 Other types of channel estimation errors TBA
<end of text proposal>
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