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1. Introduction

In RAN4 meeting #41 it was agreed to document the work carrier out under feasibility of interference cancellation study item to a technical report [1]. In interim teleconference held after RAN4 meeting #41 the TR outline and responsible companies for providing text proposals for each section was agreed [10].
Section 3 contains the text proposal for the Receiver Methods Section in the Interference Mitigation TR.  

2. References

[1] R4-061367, Minutes of Interference Cancellation Ad-Hoc, Cingular Wireless, AT&T Labs
[2] R4-070041, Minutes of interim conference call on interference cancellation study item, AT&T
[3] R4-060514, Reference structure for interference mitigation simulations with HSDPA and receiver diversity, Nokia
3. Text proposal

--------- Start of a TP -------
4 Receiver Methods
In this section we give the system equations for the LMMSE chip-level equalizer with and without receive diversity for evaluating the benefits for interference mitigation. In the assumptions used in earlier work for enhanced performance requirements Type 2 and Type 3 the interference structure was assumed to be white and the variance to be ideally known. In the structure presented in following sections the interference structure is now assumed to be colored and the covariance matrix is structured based on ideal knowledge of the channel matrices of the interfering base stations. This enables the evaluation of benefits of interference mitigation in the equalizer structure while the approach to derive (estimate) the interference covariance matrix does not need to be defined.
4 Two-Branch Interference Mitigation
The received signal is assumed to be expressed as a sum of “own” signal, interfering signals and the white noise:
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where 
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 represents the channel matrix corresponding to BS j, containing the contribution from both receive antenna branches. The 
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 where 
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 equals channel-matrix for the i’th receiver antenna.

As a general concept, the equalizer consists of two FIR filters w1 and w2 of length F(Ns:
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where the Ns is the number of samples per chip and F is the length of the equalizer in units of chips. The sampled received vectors at two antennas are denoted by 
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where D is a delay parameter (
[image: image7.wmf]'

0

L

F

D

+

£

£

). The equalization operation amounts to obtaining the filtered signal 
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The received signal ri(m) can be expressed as 
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where
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(6)
is the (F+L') x FNs channel-matrix for the i’th antenna with
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where 
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 is the delay spread normalized by the chip interval. Moreover, 
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(8)
is the m-th subsequence of the transmitted chip-rate sequence, and ni(m)1  is the corresponding noise vector. Under the assumptions that the noise is colored and the total transmit power from own cell is 1, the LMMSE equalizer taps can be calculated as follows 
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(9)
where  the notation XD means the D-th column of the matrix X. The 
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 is based on the known propagation channels only, i.e. 
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 is based on the ideal channel coefficients. Thus the 
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 matrix is constructed as:
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where the 
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 represent the transmission power of the BS j taking into account that the transmission power of the own base station is normalized to unity
. n2 is the variance of the noise vector ni(m), which is assumed to be same for i=1,2. The above equation also assumes that the noises at different antennas are independent.
4.7 One-Branch Interference Mitigation

In previous section, section 4.1, the system equations were presented assuming two receiver branches. These equations can be modified for single branch receiver.
The signal model in equation (1) can be used by assuming that the channel matrix equals 
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 for single receive antenna equalizer.
Using the same assumptions, the LMMSE equalizer taps can be calculated as follows 
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where  the notation XD means the D-th column of the matrix X. The 
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 is based on the ideal channel coefficients. Thus, the 
[image: image24.wmf]rr

C

 matrix is constructed as:


[image: image25.wmf]÷

÷

ø

ö

ç

ç

è

æ

+

+

=

å

=

BS

j

N

j

n

H

j

j

H

rr

I

P

1

2

0

0

)

(

s

M

M

M

M

C

,
(12)
where the 
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 represent the transmission power of the BS j taking into account that the transmission power of the own base station is normalized to unity. n2 is the variance of the noise vector ni(m). 
-------- End of a TP ------
� � EMBED Equation.3  ���
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