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1
Introduction 
In this paper, we provide our views and the simulation results of 4RX PDSCH demodulation from existing 2RX MMSE-IRC test.
2
4Rx MMSE-IRC receiver
PDSCH demodulation test for IRC receiver was introduced in Rel-11. Unlike MRC receivers which consider the power of the noise, IRC receiver needs to consider the noise spatial covariance matrix (SCM). MMSE IRC receiver weight matrix is expressed as follow [1]:
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 denote the estimated channel matrix and SCM, respectively. For 2RX UEs, the SCM is a 2x2 matrix, while for 4RX UE, it becomes a 4x4 matrix. This means that a 4RX UE needs not only to perform noise estimation on more RX antennas, but also needs to conduct 4x4 matrix inversion on the SCM, of which the complexity is far higher than a 2x2 one.
On the other hand, since the SCM becomes a 4x4 matrix, it means that there are more entries that UE needs to estimate in the SCM. Considering the conjugate symmetric structure, UE needs to estimate the values of different 10 entries, comparing to 3 entries in a 2x2 SCM. This means that the accuracy of the SCM would be a concern, especially when using this matrix as the input of a matrix inversion module. As a result, it is important to conduct simulation to justify the gain provided by 4RX IRC receivers. In the next section, We provide the simulation results on 4RX IRC receivers to check the performance improvement over 4RX MRC receivers.
3
Simulation Results 
To conduct the simulation, we follow the simulation setups of Section 8.2.1.4.1B in TS36.101. Figure 1(a) and 1(b) shows the comparison of MRC and IRC receivers for 2RX and 4RX, respectively. As is observed from Figure 1, the gain provided by 4RX IRC receiver over MRC is about 2dB, which is larger than that in 2RX case. As the result, we think it is fine to reuse the same setup of 2RX IRC receiver test, and just to introduce an additional requirement for 4RX IRC receivers. 
Proposal 1: Reuse the same setup of 2RX IRC receiver test, and just to introduce an additional requirement for 4RX IRC receivers. 
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Figure 1. Rank-1 throughput performance of MRC and IRC receivers for (a) 2RX and (b) 4RX
We also extended the same test configuration to rank-2 PDSCH transmissions for both 2RX and 4RX cases. The performances are shown Figures 2(a) and 2(b) for 2RX and 4RX, respectively. In the figures, IRC cannot provide sufficient gain over MRC under 2RX, but we can observe a 1.2 dB gain in 4RX case. Although some gain has been shown, we think that it still requires some further study to justify the scenarios, e.g., whether 2-layer PDSCH transmission is typical or important under such an interference condition. 
Proposal 2: FFS on whether to introduce new IRC receiver test with rank-2 PDSCH demodulation.
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Figure 2. Rank-2 throughput performance of MRC and IRC receivers for (a) 2RX and (b) 4RX
3
Summary 
In this contribution, we study some issues about the 4RX IRC receiver test and have the following proposals.

Proposal 1: reuse the same setup of 2RX IRC receiver test, and just to introduce an additional requirement for 4RX IRC receivers. 
Proposal 2: FFS on whether to introduce new IRC receiver test with rank-2 PDSCH demodulation.
4
Reference 
[1] R4-121029, “TP for Enhanced performance requirements for LTE UE SI”, NTT DOCOMO
_1492862532.unknown

_1492862543.unknown

_1492862506.unknown

