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1 Introduction

In RAN4#71 meeting, regarding defining additional test case to verify UE performing proper inter-cell interference whitening in addition to enhanced inter-stream interference cancellation through advanced receivers (CWIC/R-ML), contributions [1] [2][3][4][5] with simulation results and discussion on test case design were presented. The outcome of the discussion lead to the agreement on whitening verification as described in the ad hoc meeting minutes [6]:

Agreement
· UE proper implementation of interference and noise whitening will be verified

In this contribution, we discuss and propose test setup which can be adopted to differentiate the proper UE SU-MIMO receiver implementation from other insufficient implementation combinations. 
2 Simulation setup
2.1 Issues of previous proposals
In our contribution of RAN4 meeting #71, we proposed the test setup of reusing the interference levels obtained from NAICS study item [7], i.e. I1/ Noc=6.24dN and I2/ Noc=1.54dB for the two interfering cell. In the simulation we adopt the interference transmission model as defined for MMSE-IRC test case [8]. Based on the proposed simulation assumption, Figure 1 shows one of the typical simulation results as an example.
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Figure 1 2x2 medium, EVA70, TM3(QPSK 2/5)/TM3(16QAM ½)
From the results we can observe that,
· Since the antenna configuration of serving and interfering cells are both 2x2 medium correlation, inter-cell interference imposes large impact on the demodulation performance which can be clearly seen from the significant performance degradation compared to single cell MMSE performance
· Although the test setups have enough performance gaps between R-ML w/WF and R-ML w/o WF and MMSE implementations, its performance differentiation is not large enough to fail the UE with only MMSE-IRC implementation. 
In the following section, we propose new test case setup trying to solve the above issues.

2.2 Proposed new test setup
Recalling in the MMSE-IRC receiver type verification test case, interference cell is setup as 1x2 static channel which results in very larger performance differentiation between UE MMSE and MMSE-IRC implementations [8]. For SU-MIMO receiver whitening verification, we can reuse the 1x2 antenna configuration for larger whitening effect. We also propose to replace the antenna correlation from static channel to low antenna correlation for the interfering cell while to keep the 2x2 medium antenna configuration for the serving cell. For PDSCH modulation type, serving and interfering cells employ QPSK and 16QAM respectively. The simulation assumptions are summarized in Table 1 below.
Table 1 Simulation assumptions for whitening verification
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Serving cell TM3 2x2 Medium EVA 70 QPSK  2/5 2 NA

Interfering cell TM1 1x2 Low EVA 70 16QAM 1/2 1 6.24


3 Simulation result and discussion
Based on the above proposed simulation assumption, we run simulation for several receiver implementations, i.e. MMWE-IRC, QRM w/WF, MMSE and QRM w/o WF, and the demodulation simulation results are plotted in Figure 2. 
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Figure 2 Throughput performance of SU-MIMO whitening verification simulation 
From the simulation results, the following observations can be made regarding throughput performance of various receiver implementations:
· The relative performance among the simulated receiver implementations are: QRM w/WF>QRM w/o WF>MMSE-IRC>MMSE at 70% maximum throughput point
· Both inter-cell and inter-stream interference cancellation have significant impact on the receiver throughput performance 
· The proper SU-MIMO receiver implementation, i.e. R-ML w/WF, outperforms other insufficient receiver implementation with a larger margin, e.g. over 3 dB under the proposed simulation assumptions
We can see that the proposed test setup could fully fulfill the test purpose of verifying UE proper interference whitening operation in term of passing only these UEs with advanced receiver (R-ML or CWIC) plus proper whitening filter implementation.  So it is proposed to adopt the test setup in this contribution for the test case design of SU-MIMO receiver whitening verification. 
Proposal 1:

Consider adopt the test setup, i.e. 2x2 medium, EVA70, TM3 and QPSK for serving cell and 1x2 low, EVA70, TM1 and 16QAM, in designing the test case for SU-MIMO UE whitening implementation verification 

4 Conclusion
In this contribution, firstly we analyze the insufficient performance differentiation issue of previous test setup. Then to solve the issue we propose the modification by change the antenna configuration and transmission mode of the interfering cell. Simulation results are provided based on the proposed assumptions and it shows the whitening verification test purpose can be fully fulfilled with the new test setup proposal. 
Proposal 1:

Consider adopt the test setup, i.e. 2x2 medium, EVA70, TM3 and QPSK for serving cell and 1x2 low, EVA70, TM1 and 16QAM, in designing the test case for SU-MIMO UE whitening implementation verification  
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