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1 Introduction

During recent discussions on deriving minimum performance requirements for FDD Rel-7 MIMO operation, the problem of establishing a testing method for CQI reporting requirements was not solved. In particular, the possible dependency of the successful decoding of a transport block transmitted in a dual stream situation from the decoding result of the other transport block prevented an easy way of adapting the already established testing method for CQI reporting requirements in Rel-6. This contribution suggests a testing method that would overcome this issue for non-time dispersive fading cases.

2 Description of the proposed scheme

2.1 Model assumptions

Let’s assume the four possible precoding vectors for transmitting HS-PDSCHs in MIMO mode are termed
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These are the precoding vectors that can be selected for transmission in the Node B according to the definition of MIMO operation in 25.214v740. From these prescoding vectors one can form four unitary matrices
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that could be used for transmitting two transport blocks in parallel when HS-PDSCHs are transmitted in MIMO mode with 2 streams in parallel. All of these matrices fulfil the property 
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Let’s assume for now that only 2-stream transmissions are considered. Furthermore, it should be assumed that the transmission is done over a non-time dispersive channel
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to a UE with 2 Rx antennas. In that case, the received signal samples for the two receive antennas at time instant k can be characterized by the vector
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where 
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is the selected precoding matrix for time k , 
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is a 2x1 vector containing the aggregated HS-PDSCH data-carrying chip samples for time instant k, 
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is a 2x1 vector containing the aggregated overhead and other channels’ chip samples for time instant k, and 
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is a 2x1 vector containing noise samples for time instant k. For the sake of simplicity it shall be assumed that the selected precoding matrix is constant for the observation interval of interest. Therefore, the matrix 
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 is replaced by the general precoding matrix 
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 in what follows. The covariance matrices for  
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respectively. Although it would make sense to also cover cases, where these covariance matrices are not multiples of the identity matrix, we suggest to look at this more simple case first.

2.2 Independent CQI values for dual stream case

If it was possible to make the likelihood of success in decoding of transport blocks that are transmitted simultaneously independent of each other, the existing scheme of testing the reliability of CQI reports could be used for both MIMO streams independently. Of course such a testing method should also cope with different receiver architectures and be agnostic to implementation details such as SIC processing etc. 

A simple way to accomplish this would be to use a transmission channel that actually decouples the received signal parts that were caused by the two transport blocks. In other words: Would it be possible to find a (fading) channel that will result in a perfect separation of the received signals caused by the two transport blocks?

A channel that has this property would be a non-dispersive channel that is constructed according to
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where 
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 and 
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would be independently generated fading coefficients (e.g. Jakes spectrum). In that case a chip-level linear MMSE equalizer that is perfectly adapted to the actual channel and interference statistics would result in the following output for the two streams of data-carrying chips:
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From Equation (8) it is obvious that the resulting SINRs for each of the streams will be independent from the presence of the other stream. Therefore, the reported CQIs and also the decoding results for the two streams should be independent.

From this observation, it can be concluded that it would be advantageous to used a fading channel that has the property of (perfectly) separating the signals generated by the parallel transmission of two transport blocks in order to keep the reported CQI values and the likely of successful decoding for the two transport block independent.

In Figure 1 the resulting principle setup of a test using this kind of channel for CQI reporting verification is shown.
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Figure 1. Principle setup of CQI testing scheme for dual stream MIMO.
3 Conclusions

It is suggested to consider the use a simple extension of a single path fading channel for CQI reporting verification in case of dual stream MIMO operation. The channel suggested in here in principle consists of a stage that (perfectly) compensates the precoding of the two transport blocks followed by a diagonal independent flat fading channel.

The advantage of this testing methodology would be that the existing Rel-6 CQI verification method could be applied for each of the streams independently. The disadvantage is that the channel used in the test does not provide any time dispersion. However, the channel used in Rel-6 for this test (case 1) is also not creating any significant time dispersion.
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