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1. Introduction

In RAN4 meeting #41, an extension to the Type 3 receiver, as defined in ‎[1], was proposed for the development of the performance requirements for FDD HSDPA MIMO ‎[2]. The proposed receiver was geared towards a transmitted signal structure that includes only the own user’s precoded MIMO streams. In order to guarantee robust operation under a variety of channel and power allocation configurations, we propose a more complete model that additionally accounts for the non-precoded signals from the own BS, as well as the interference from other MIMO users.
2. Extension of the signal model
The notation follows that used in ‎[1] and ‎[2], where applicable.

2.1 Motivation

The previously proposed signal model ‎[2] captures all relevant signal components in the cases when the precoded MIMO transmission to the desired user is the dominant part of the transmitted signal. In case of very weakly dispersive channels, code reuse interference is the main interference contribution. That interference is captured by ‎[2]. 
However, in general, some degree of multipath is expected to be present in the channel, which will cause a loss of orthogonality and introduce MUI/ISI due to all transmitted signals. In addition, the power allocated to the non-precoded channels (e.g. all common channels) is often non-negligible. The interference will thus come from a variety of sources:
(a) desired user’s precoded signal
(b) other users’ precoded signals

(c) non-precoded signals from the BS

Out of those components, only (a) is accounted for in ‎[2].

In many cases, the code reuse interference is mitigated by precoding and the MUI/ISI becomes a significant (sometimes the dominant) part of the interference experienced by the desired user. In order to ascertain that the UE is able to realize MIMO performance gains under a wide variety of channel conditions, we propose adding components (b) and (c) to the signal model and the reference receiver algorithm. 
2.2 Signal Model 

The received signal in a D-TxAA MIMO-capable cell may be expressed as
	
[image: image1.wmf]{

{

{

n

p

w

s

W

H

n

n

p

p

I

I

v

I

I

s

s

I

I

I

I

H

H

H

H

r

ú

û

ù

ê

ë

é

+

÷

÷

÷

÷

ø

ö

ç

ç

ç

ç

è

æ

ú

û

ù

ê

ë

é

ú

ú

û

ù

ê

ê

ë

é

+

ú

û

ù

ê

ë

é

+

ú

û

ù

ê

ë

é

ú

û

ù

ê

ë

é

ú

û

ù

ê

ë

é

=

å

=

2

1

2

1

2

1

4

1

)

(

2

)

(

1

2

1

4

2

3

1

2

,

2

1

,

2

2

,

1

1

,

1

0

0

)

(

np

np

o

j

j

j

j

o

j

s

j

w

w

w

w

w

w

m

m

m

m

3

2

1

4

3

4

2

1

4

4

3

4

4

2

1


	(1)




Here, the chip level signals from stream 1 and stream 2 carrying the desired MIMO signals are denoted by s1 and s2. The rest of the terms represent interference. The other MIMO users (dual- and single stream modes) and CLTD mode 1 users are modelled as a sum of precoded transmissions. Each term in the sum over 
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 represents the signals (MIMO streams or non-MIMO data or voice), precoded with a given precoding vector 
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. Finally, the non-precoded signals from the two antennas are incorporated in p.  All transmitted signal (Ws, 
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, and p) are scaled by their respective relative power settings (
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) and propagate through channel matrix H,. (For unambiguous scaling, we assume equal powers for the source data streams, 
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). The other-cell noise is denoted by n and it is assumed to be white and Gaussian with power 
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 per RX antenna. 
While the signal model in (1) is complete, it is unnecessarily complex for terminal testing purposes, and should be simplified. If a large number of precoded transmissions to different users are in present, it might be reasonable to assume that all precoding patterns are exercised approximately equally. This would result in overall isotropic transmission that is indistinguishable from an equal-power non-precoded transmission from both antennas. However, this assumption will not hold in MIMO scenarios where one user may be allocated a considerable percentage of the BS power, while it is served in a single-stream mode. A representative interference scenario would thus include a distinct precoded single-stream transmission that is not balanced by other precoding vectors, and it is important that the MIMO receiver is able to properly handle such interference. We therefore propose the following signal model for RAN4 performance evaluation:
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The choice of the interfering precoding weight vector may be random, or one of the vectors not included in the MIMO precoding matrix W could be chosen.  
The channel matrix from transmit antenna j to receive antenna i models the channel convolution which is not affected by the extension. Thus, as before,
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and
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Here, Ns and L are the number of samples per chip and length of impulse response. The size of the channel matrix H equals (2NsF)x(F+ L -1) if the equalizer length in chips equals F.

2.3 Receiver Algorithm

Constructing a LMMSE from (1) now yields filter coefficients
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In order to estimate chip pair s1(d) and s2(d), rows d and F+ L -1+d from the filter matrix are used, as before. In other words,
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2.4 Parameter settings

The extended signal model (1) depends on additional power scaling parameters 
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, whose values must be pre-defined for each test setup. (Given that these are relative power allocation values within the total transmitted power Ior, not all of them are free parameters and one of them, e.g. 
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, could be omitted in the test setup description.) The separate 
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 allow the single-antenna and dual-antenna non-precoded signals to be set up as desired. Via proper settings, the additional signal components may of course be effectively left out from the signal structure, should that be appropriate for a given test. (The AWGN noise term n is controlled via the 
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 quantity, or the Ioc/Ior value, as before.) 
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