3GPP TSG-RAN WG4 Meeting #69                                                               R4-13XXXX
San Francisco, USA, 11-15 Nov, 2013
Agenda Item:
10.4.4
Source: 
Ericsson
Title: 
Simulation results for intra-cell interference IC under SU-MIMO interference
Document for:
Discussion
1 Introduction
In RAN4#68bis meeting the way forward on SU-MIMO for intra-cell scenarios for NAICS was agreed [1]. 
· Background

· The current simulation results from all the companies on SU-MIMO intra-cell scenarios for NAICS SI are captured in draft TP R4-134950 [2]. 
· The current conclusion is based on results from different setup, eg. OLLA/FRC, HARQ ON/OFF, Rank 2/Follow rank, Different Tx/Rx numbers, Different fading channel correlation and Doppler, etc.
· Only 2 companies provide common setup.
· Way Forward
· In case time allows the future simulation results should be based on common simulation assumptions.
· For interested companies the following simulation assumptions can be taken as common scenarios for the future meetings.
· The simulation results should be provided based on practical implementation with complexity considered.
· The existing performance requirements are proposed to be reused as followed with certain changes.
· Baseline tests
· Test 1: 36.101 Open loop spatial multiplexing (TM3), Section 8.2.1.3.1 
· Test 2: 36.101 Closed loop spatial multiplexing (TM4) Section 8.2.1.4.2 
· Test 3: 36.101 Dual-Layer Spatial Multiplexing (TM 9), Section 8.3.1.2 
· Optional tests
· 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) 
· Two sets of results are expected for the tests above with changes as proposed below 
· Baseline setup: Current FRC setup with medium correlation, synchronous network
· Optional setup: OLLA with follow CQI and PMI, Rank 2, medium correlation, Doppler 5Hz, synchronous network

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
2.1 Baseline tests

Test 1: 36.101 Open loop spatial multiplexing (TM3), Section 8.2.1.3.1 

Test 2: 36.101 Closed loop spatial multiplexing (TM4) Section 8.2.1.4.2 

Test 3: 36.101 Dual-Layer Spatial Multiplexing (TM 9), Section 8.3.1.2 
Figure 1~3 show the throughput results of all the candidate receivers with baseline FRC setup for Baseline test 1~3. Figure 4~6 show the throughput results of all the candidate receivers with optional OLLA setup for Baseline test 1~3.

2.1.1 Baseline FRC setup
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Figure 1 Throughput under EVA70 with medium correlation for Test 1 TM3 with Baseline FRC.
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Figure 2 Throughput under EVA5 with medium correlation for Test 2 TM4 with Baseline FRC.
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Figure 3 Throughput under EPA5 with medium correlation for Test 3 TM9 with Baseline FRC.

2.1.2 Optional OLLA setup
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Figure 4 Throughput under EVA5 with medium correlation Rank2 for Test 1 TM3 with Optional OLLA.
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Figure 5 Throughput under EVA5 with medium correlation Rank2 for Test 2 TM4 with Optional OLLA.
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Figure 6 Throughput under EVA5 with medium correlation Rank2 for Test 3 TM9 with Optional OLLA.
2.2 Optional tests

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) 
Figure 7~9 show the throughput results of all the candidate receivers with baseline FRC setup for Optional test 1~3. Figure 10~12 show the throughput results of all the candidate receivers with optional OLLA setup for Optional test 1~3.

As the advanced receivers give more gain for rank 2 for the FRC tests the transmission mode for serving cell on Test 1 and Test 2 are changed to TM3 and TM4 accordingly. But the interfering cells are still following the specification using 80% rank 1 and 20% rank 2.
2.2.1 Baseline FRC setup
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Figure 7 Throughput under EVA70 with medium correlation for Test 1 TM3 with Baseline FRC
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Figure 8 Throughput under EVA5 with medium correlation for Test 2 TM4 with Baseline FRC
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Figure 9 Throughput under EVA5 with medium correlation for Test 3 TM9 with Baseline FRC
2.2.2 Optional OLLA setup
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Figure 10 Throughput under EVA5 with medium correlation Rank2 for Test 1 TM3 with Optional OLLA
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Figure 11 Throughput under EVA5 with medium correlation Rank2 for Test 2 TM4 with Optional OLLA
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Figure 12 Throughput under EVA5 with medium correlation Rank2 for Test 3 TM9 with Optional OLLA
From figures above, different families of receivers achieve different amount of gain. CW-IC seems to achieve the best performance. Baseline tests without interfering cells shows more gain than optional tests. Among baseline tests FRC results show gain around 5dB and OLLA results show gain around 4dB. Among optional tests with interfering cells, FRC results show gain around 3dB and OLLA results show gain around 2dB. 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 2-5dB 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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