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1 Introduction

The WID for control channels interference mitigation is approved in [1]. From discussion paper in [2~5] a general overview of different receiver types and test lists for different control channels are presented together with the interference model proposed. 

In this contribution we provide the performance results following the test scenarios proposed in [4] and interference model proposed in [3] for different control channels.
2 Performance simulation results
The following results are based on CCE=1, CFI=1, full load on NC, EVA70 low, and different receiver types as stated in [2], where the interference level is using high INR from NAICS scenario, as suggested in [4], for 2 NCs for evaluation purposes.  The results of PDCCH are shown without dependence from PCFICH.
2.1 PDCCH/PCFICH
From link level the performance impact of different receiver type for 2 NCs with non-colliding CRS with CRS-IC is shown in Figure 1 and with colliding CRS without CRS-IC is shown in Figure 2.
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(b) PDCCH

Figure 1 BLER of PCFICH and PDCCH under practical channel with non-colliding CRS w CRS-IC
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(b) PDCCH

Figure 2 BLER of PCFICH and PDCCH under iterative channel estimation with colliding CRS w/o CRS-IC with 2 NCs modelled but 1 NC interference mitigated

Proposal 1: Both colliding CRS and non-colliding CRS w/wo CRS-IC should be considered for test scenarios as proposed with test list in [4] with sufficient gain observed.
2.2 PHICH

TBD
2.3 ePDCCH
2.3.1 Simulation results with full load on NCs 
The following figures show the simulation results in BLER vs SINR for ePDCCH for both distributed and localized TM, with colliding and non-collidng CRS and full load PDSCH interference and 2 NCs with high INR.
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Figure 3 BLER for distributed Test 1 with collding CRS with full NC load
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Figure 4 BLER for distributed Test 1 with non-collding CRS with full NC load
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Figure 5 BLER for distributed Test 2 with collding CRS with full NC load
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Figure 6 BLER for distributed Test 2 with non-collding CRS with full NC load
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Figure 7 BLER for localized Test 1 with collding CRS with full NC load
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Figure 8 BLER for localized Test 1 with non-collding CRS with full NC load
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Figure 9 BLER for localized Test 2 with collding CRS with full NC load
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Figure 10 BLER for localized Test 2 with non-collding CRS with full NC load
2.3.2 Simulation results with zero load on NCs 

The following figures show the simulation results in BLER vs SNR for ePDCCH for both distributed and localized TM, with non-collidng CRS and zero load PDSCH interference and 2 NCs with high INR, in order to check up the gain from using CRS-IC.
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Figure 11 BLER for distributed Test 1 with non-collding CRS with zero NC load
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Figure 12 BLER for distributed Test 2 with non-collding CRS with zero NC load
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Figure 13 BLER for localized Test 1 with non-collding CRS with zero NC load
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Figure 14 BLER for localized Test 2 with non-collding CRS with zero NC load

2.3.3 Results summary for ePDCCH

From the results above the following summarizes the performance gain at BLER 1% with full load.
· 8.8.1.1 Test 1 , non-colliding CRS, distributed, more than 2dB gain at BLER 1%

· 8.8.1.1 Test 1 , colliding CRS, distributed, about 2dB gain at BLER 1%

· 8.8.1.1 Test 2 , non-colliding CRS, distributed, 1dB gain at BLER 1%
· 8.8.1.1 Test 2 , colliding CRS, distributed, 1dB gain at BLER 1%
· 8.8.2.1 Test 1 , non-colliding CRS, localized, about 1dB gain at BLER 1%
· 8.8.2.1 Test 1 , colliding CRS, localized, less than 1dB gain at BLER 1%
· 8.8.2.1 Test 2 , non-colliding CRS, localized, about 2dB gain at BLER 1%

· 8.8.2.1 Test 2 , colliding CRS, localized, about 2dB gain at BLER 1%

It can be seen Test 1 for distributed and Test 2 for localized with both colliding and non-colliding can achieve sufficient gains with MMSE-IRC receiver. The other tests are due to very high SINR level and if we want to get enough gain the CCE number corresponding to the coding rate need to be adjusted.
Proposal 2: Both distributed and localized with colliding and non-colliding CRS under full NC loads should be considered for ePDCCH with MMSE-IRC, with sufficient gain observed.
When there is zero NC load the following summarizes the performance gain at BLER 1%.

· 8.8.1.1 Test 1 , non-colliding CRS, distributed, about 5dB gain at BLER 1%

· 8.8.1.1 Test 2 , non-colliding CRS, distributed, 4dB gain at BLER 1%

· 8.8.2.1 Test 1 , non-colliding CRS, localized, about 5dB gain at BLER 1%

· 8.8.2.1 Test 2 , non-colliding CRS, localized, about 4dB gain at BLER 1%
It can be seen when it’s under zero load for both localized and distributed with non-colliding MMSE-MRC+CRS-IC can achieve the best performance with sufficient gains about 4~5dB compared to the legacy receiver without CRS-IC and such zero load condition for DM-RS based TM on ePDCCH can be taken also as a typical scenario when NC has no PDSCH scheduled on certain PRBs where SC has such data.
Proposal 3: Both distributed and localized with non-colliding CRS under zero NC loads should be considered for ePDCCH with MMSE-MRC+CRS-IC, with sufficient gain observed.
3 Conclusion

This contribution provides simulation results for control channels interference mitigation with proposals as following.
Proposal 1: Both colliding CRS and non-colliding CRS w/wo CRS-IC should be considered for test scenarios as proposed with test list in [4] with sufficient gain observed.
Proposal 2: Both distributed and localized with colliding and non-colliding CRS under full NC loads should be considered for ePDCCH with MMSE-IRC, with sufficient gain observed.

Proposal 3: Both distributed and localized with non-colliding CRS under zero NC loads should be considered for ePDCCH with MMSE-MRC+CRS-IC, with sufficient gain observed.
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