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1 Introduction

In previous RAN4 meetings it was agreed that advanced receivers such as IC can be applied to cancel the effect of inter and intra cell interference. In case of intra cell interference both SU-MIMO and MU-MIMO are considered. For inter-cell interference and MU-MIMO intra-cell interference a special interference modelling is needed and moreover, the system level simulation to define the typical interference profile is needed too. But for SU-MIMO intra-cell interference this is not needed so it’s rather easy to focus on the link level simulation results. 
In this document we provide the simulation results for the candidate receivers as ML, SIC and SLIC based results comparing to the baseline receiver MMSE-IRC results. Also we propose to capture the conclusions of this analysis in the TR.

2 Simulation results 
In [1] the proposed scenarios for the SU-MIMO intra-cell interference IC receiver are listed below, where the legacy SU-MIMO tests/scenarios are reused to check the gains which further advanced receiver structures such as ML or IC can provide.

Test 1: 36.101 Type A receiver Section 8.2.1.2.4 (TM2/3) 

Test 2: 36.101 Type A receiver Section 8.2.1.4.1B (TM4/6)



Test 3: 36.101 Type A receiver Section 8.3.1.1A (TM9/9) 

Test 4: 36.101 Open loop spatial multiplexing (TM3), Section 8.2.1.3.1 
Test 5: 36.101 Closed loop spatial multiplexing (TM4) Section 8.2.1.4.2 
Test 6: 36.101 Dual-Layer Spatial Multiplexing (TM 9), Section 8.3.1.2 

And the tests are also with the following modifications in order to better check the gain under IC receivers.
1. Synchronous network for all tests.
2. Follow CQI, follow PMI (when applicable), and follow RI (optional). 
3. OLLA is applied.
4. Doppler spread 5Hz.
Figure 1~6 show the results with low correlation and follow RI for Test 1~6.
Figure 7~12 show the results with medium correlation and Rank 2 setup for Test 1~6.
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Figure 1 Throughput of candidate receivers under EVA5 with low correlation and follow RI for Test 1.
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Figure 2 Throughput of candidate receivers under EVA5 with low correlation and follow RI for Test 2.
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Figure 3 Throughput of candidate receivers under EVA5 with low correlation and follow RI for Test 3.
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Figure 4 Throughput of candidate receivers under EVA5 with low correlation and follow RI for Test 4.
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Figure 5 Throughput of candidate receivers under EVA5 with low correlation and follow RI for Test 5.
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Figure 6 Throughput of candidate receivers under EVA5 with low correlation and follow RI for Test 6.
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Figure 7 Throughput of candidate receivers under EVA5 with medium correlation and Rank2 for Test 1.
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Figure 8 Throughput of candidate receivers under EVA5 with medium correlation and Rank2 for Test 2.
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Figure 9 Throughput of candidate receivers under EVA5 with medium correlation and Rank2 for Test 3.
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Figure 10 Throughput of candidate receivers under EVA5 with medium correlation and Rank2 for Test 4.
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Figure 11 Throughput of candidate receivers under EVA5 with medium correlation and Rank2 for Test 5.
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Figure 12 Throughput of candidate receivers under EVA5 with medium correlation and Rank2 for Test 6.
When under low correlation channel, at mid-high SNR, the probability of having rank>1 is higher, and the performance gain is up to 2~3dB under the conditions considered for the test. Different families of receivers achieve different amount of gain. CW-IC seems to achieve the best performance. Similar results are shown with medium correlation when only rank 2 is presented, where the ML gain increases and CW-IC also achieves higher gain up to 2~4dB. SLIC, L-CWIC and ML correspond to practical implementations.  

3 Conclusions

In this paper we have provided simulation results to show the throughput gains achieved when intra-cell interference/inter stream interference is cancelled AND inter cell interference whose model is taken from the advanced receiver is mitigated.

We conclude that further advanced receiver based on IC (without the need for network assistance) can provide 2-4dB gains when applied to SU-MIMO scenarios, i.e. when the goal is to cancel the inter stream intra cell interference.

We propose to capture this conclusion in the TR. Document [2] provides a TP. 
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