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1
Introduction

During RAN4#62bis meeting, it was agreed to conduct a link level performance evaluation for advanced receivers [1]. Corresponding simulation assumptions were captured in [2]. In this contribution, a summary of the performance evaluation is provided, based on results provided by participating companies.
2 
Summary of link level performance evaluation
In this section, a summary of the link level performance evaluation for each the three agreed simulation scenarios [2] is provided. The spread sheet attached below captures the input of individual companies [3]-[18] as well as a summary in terms of averaged performance and gain values:

[image: image1.emf]DRAFT_Link_level_su mmary_spreadsheet_v9.xlsx


In the following subsections, a top level summary is provided for each of the simulated scenarios, for the combination of parameters having the largest number of contributed results. Averaged results for other combinations of parameters are captured in the spreadsheet.
2.1
Scenario 1-1 – TM2
A brief summary of average gains of LMMSE-IRC versus baseline receiver is provided below. 
Under synchronous network timing:
· Assuming EVA5, 2 explicitly modelled interferers cells using QPSK modulation:
· For G= -2.5 dB, MCS#7-8, average gains are between 19.0% - 20.4% (average over 8 results)
· For G= 0 dB, MCS#10-11 average gains are between 15.2% - 15.3% (average over 7 results)
Under asynchronous network timing:
· Assuming EVA5, 2 explicitly modelled interferers cells using QPSK modulation:
· For G= -2.5 dB, MCS#7-8, average gains are between 9.7% - 11.1% (1 result)

· For G= 0 dB, MCS#10-11 average gains are between 2.7% - 4.4% (1 result)
2.2
Scenario 1-2 – TM6

A brief summary of average gains of LMMSE-IRC versus baseline receiver is provided below. 

Under synchronous network timing:

· Assuming EVA5, 2 explicitly modelled interferers cells using QPSK modulation:

· For G= -2.5 dB, MCS#7-8, average gains are between 24.0% - 25.7% (average over 9 results)

· For G= 0 dB, MCS#10-11 average gains are between 19.2% - 20.3% (average over 8 results)

Under asynchronous network timing:

· Assuming EVA5, 2 explicitly modelled interferers cells using QPSK modulation:

· For G= -2.5 dB, MCS#7-8, average gains are between 15.2% - 17.6% (1 result)

· For G= 0 dB, MCS#10-11 average gains are between 14.0% - 14.2% (1 result)
2.3
Scenario 2 – TM9

A brief summary of average gains of LMMSE-IRC versus baseline receiver is provided below. 

Under synchronous network timing:

· Assuming EVA5, 2 explicitly modelled interferers cells using QPSK modulation:

· For G= -2.5 dB, MCS#7-8, average gains are between 18.1% - 20.5% (average over 7 results)

· For G= 0 dB, MCS#10-11 average gains are between 15.6% - 16.6% (average over 6 results)

Under asynchronous network timing:
· Assuming EVA5, 2 explicitly modelled interferers cells using QPSK modulation:

· For G= -2.5 dB, MCS#7-8, average gains are between 6.5% - 7.5% (1 result)

· For G= 0 dB, MCS#10-11 average gains are between 4.3% - 9.2% (1 result)
3
Conclusion
This contribution summarized the link level performance evaluation results.
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		Summary:		Spreadsheet in R4-123033 summarizing link level performance results provided by participating companies. The corresponding simulation scenarios were defined and agreed in R4-122201.





Scenario 1-1

				Summary of results for Scenario 1-1

				Transmission Mode		Notes on sim. Assumptions								Geometry 				Averaged throughput (Mbps)				Gain

								Channel model		Number of external interferers		Modulation of ext- interfers						Rel.8 baseline receiver		MMSE-IRC receiver						Number of contributed samples for average		Standard deviation for baseline throughputs		Standard deviation for MMSE-IRC throughputs				Contributing companies for averaging process

				2TX, TM2 
(Scenario 1-1)				EVA 5		2		QPSK		-2.5 dB		5		2.660		2.990		12.40%				1		-		-				Renesas Mobile Europe Ltd : R4-123027  

																6		2.640		2.960		12.10%				1		-		-				Renesas Mobile Europe Ltd : R4-123027  

																7		2.564		3.078		19.04%				8		0.73		1.01				LG Electronics : R4-123444 Intel Corporation : R4-123262 NTT DOCOMO : R4-122722 MStar Semiconductor, Inc. : R4-122802 Renesas Mobile Europe Ltd : R4-123027 Nokia Corporation, Nokia Siemens Networks : R4-123174 NEC : R4-122387 MediaTek : 

																8		2.583		3.125		20.43%				8		0.69		0.92				LG Electronics : R4-123444 Intel Corporation : R4-123262 NTT DOCOMO : R4-122722 MStar Semiconductor, Inc. : R4-122802 Renesas Mobile Europe Ltd : R4-123027 Nokia Corporation, Nokia Siemens Networks : R4-123174 NEC : R4-122387 MediaTek : 

														0 dB		8		-		-		-				-		-		-				 

																9		-		-		-				-		-		-				 

																10		3.602		4.177		15.16%				7		1.01		1.35				LG Electronics : R4-123444 Intel Corporation : R4-123262 NTT DOCOMO : R4-122722 MStar Semiconductor, Inc. : R4-122802 Renesas Mobile Europe Ltd : R4-123027 Nokia Corporation, Nokia Siemens Networks : R4-123174 MediaTek : 

																11		3.685		4.262		15.27%				7		1.04		1.29				LG Electronics : R4-123444 Intel Corporation : R4-123262 NTT DOCOMO : R4-122722 MStar Semiconductor, Inc. : R4-122802 Renesas Mobile Europe Ltd : R4-123027 Nokia Corporation, Nokia Siemens Networks : R4-123174 MediaTek : 

										2		16QAM		-2.5 dB		5		2.449		2.933		19.72%				1		-		-				Huawei, HiSilicon  : R4-123243  

																6		2.446		2.853		16.62%				1		-		-				Huawei, HiSilicon  : R4-123243  

																7		2.308		2.713		17.46%				6		0.28		0.37				LG Electronics : R4-123444 NTT DOCOMO : R4-122722 MStar Semiconductor, Inc. : R4-122802 Huawei, HiSilicon  : R4-123243 Nokia Corporation, Nokia Siemens Networks : R4-123174 MediaTek : 

																8		2.323		2.786		19.58%				6		0.32		0.45				LG Electronics : R4-123444 NTT DOCOMO : R4-122722 MStar Semiconductor, Inc. : R4-122802 Huawei, HiSilicon  : R4-123243 Nokia Corporation, Nokia Siemens Networks : R4-123174 MediaTek : 

														0 dB		8		3.716		4.141		11.44%				1		-		-				Huawei, HiSilicon  : R4-123243  

																9		3.732		4.070		9.08%				1		-		-				Huawei, HiSilicon  : R4-123243  

																10		3.249		3.738		15.04%				7		0.37		0.51				LG Electronics : R4-123444 NTT DOCOMO : R4-122722 MStar Semiconductor, Inc. : R4-122802 Huawei, HiSilicon  : R4-123243 Nokia Corporation, Nokia Siemens Networks : R4-123174 NEC : R4-122387 MediaTek : 

																11		3.339		3.823		14.42%				7		0.40		0.54				LG Electronics : R4-123444 NTT DOCOMO : R4-122722 MStar Semiconductor, Inc. : R4-122802 Huawei, HiSilicon  : R4-123243 Nokia Corporation, Nokia Siemens Networks : R4-123174 NEC : R4-122387 MediaTek : 

								EVA 5		1		QPSK		-2.5 dB		5		-		-		-				-		-		-				 

																6		-		-		-				-		-		-				 

																7		2.731		3.049		10.61%				4		0.90		1.15				LG Electronics : R4-123444 Intel Corporation : R4-123262 NTT DOCOMO : R4-122722 NEC : R4-122387  

																8		2.792		3.111		10.57%				4		1.02		1.25				LG Electronics : R4-123444 Intel Corporation : R4-123262 NTT DOCOMO : R4-122722 NEC : R4-122387  

														0 dB		8		-		-		-				-		-		-				 

																9		-		-		-				-		-		-				 

																10		3.988		4.329		7.25%				3		1.63		1.99				LG Electronics : R4-123444 Intel Corporation : R4-123262 NTT DOCOMO : R4-122722  

																11		4.035		4.309		6.18%				3		1.63		1.82				LG Electronics : R4-123444 Intel Corporation : R4-123262 NTT DOCOMO : R4-122722  

										1		16QAM		-2.5 dB		5		-		-		-				-		-		-				 

																6		-		-		-				-		-		-				 

																7		1.880		1.970		5.00%				1		-		-				NTT DOCOMO : R4-122722  

																8		1.830		1.940		6.30%				1		-		-				NTT DOCOMO : R4-122722  

														0 dB		8		-		-		-				-		-		-				 

																9		-		-		-				-		-		-				 

																10		3.170		3.420		6.55%				2		-		-				NTT DOCOMO : R4-122722 NEC : R4-122387  

																11		3.235		3.490		7.35%				2		-		-				NTT DOCOMO : R4-122722 NEC : R4-122387  

								EVA 70		2		QPSK		-2.5 dB		5		-		-		-				-		-		-				 

																6		-		-		-				-		-		-				 

																7		2.068		2.293		10.71%				2		-		-				LG Electronics : R4-123444 NTT DOCOMO : R4-122722  

																8		2.113		2.386		12.79%				2		-		-				LG Electronics : R4-123444 NTT DOCOMO : R4-122722  

														0 dB		8		-		-		-				-		-		-				 

																9		-		-		-				-		-		-				 

																10		2.945		3.152		7.10%				2		-		-				LG Electronics : R4-123444 NTT DOCOMO : R4-122722  

																11		2.960		3.235		9.13%				2		-		-				LG Electronics : R4-123444 NTT DOCOMO : R4-122722  

										2		16QAM		-2.5 dB		5		-		-		-				-		-		-				 

																6		-		-		-				-		-		-				 

																7		1.880		2.070		10.20%				1		-		-				NTT DOCOMO : R4-122722  

																8		1.860		2.100		12.60%				1		-		-				NTT DOCOMO : R4-122722  

														0 dB		8		-		-		-				-		-		-				 

																9		-		-		-				-		-		-				 

																10		2.560		2.730		6.80%				1		-		-				NTT DOCOMO : R4-122722  

																11		2.640		2.830		7.60%				1		-		-				NTT DOCOMO : R4-122722  

								EVA 70		1		QPSK		-2.5 dB		5		-		-		-				-		-		-				 

																6		-		-		-				-		-		-				 

																7		1.980		2.060		3.70%				1		-		-				NTT DOCOMO : R4-122722  

																8		1.980		2.070		4.60%				1		-		-				NTT DOCOMO : R4-122722  

														0 dB		8		-		-		-				-		-		-				 

																9		-		-		-				-		-		-				 

																10		2.690		2.750		2.40%				1		-		-				NTT DOCOMO : R4-122722  

																11		2.780		2.850		2.70%				1		-		-				NTT DOCOMO : R4-122722  

										1		16QAM		-2.5 dB		5		-		-		-				-		-		-				 

																6		-		-		-				-		-		-				 

																7		1.980		2.050		3.70%				1		-		-				NTT DOCOMO : R4-122722  

																8		1.980		2.070		4.70%				1		-		-				NTT DOCOMO : R4-122722  

														0 dB		8		-		-		-				-		-		-				 

																9		-		-		-				-		-		-				 

																10		2.690		2.750		2.30%				1		-		-				NTT DOCOMO : R4-122722  

																11		2.780		2.850		2.70%				1		-		-				NTT DOCOMO : R4-122722  





				Synchronous Network Timing

																																																																																				* Not considered in the averaging						** Considered in the averaging process

				LG Electronics : R4-123444 																						Broadcom Corporation : R4-123426 														Not included		 in the averaging process						Intel Corporation : R4-123262 																						NTT DOCOMO : R4-122722 														low correlatiom *1						Medium correlation**2								MStar Semiconductor, Inc. : R4-122802 																						Qualcomm Incorporated : R4-123291 														Not included		 in the averaging process						Huawei, HiSilicon  : R4-123243 																						Renesas Mobile Europe Ltd : R4-123027 																						ST-Ericsson, Ericsson : R4-122545 &  R4-122555 for high speed channel 														Not included		 in the averaging process						Nokia Corporation, Nokia Siemens Networks : R4-123174 																						NEC : R4-122387 																						MediaTek : 

				Transmission Mode		Notes on Sim. Assumptions.								Geometry 				Averaged throughput (Mbps)				Gain				Transmission Mode		Notes on sim. Assumptions								Geometry 				Averaged throughput (Mbps)				Gain				Transmission Mode		Notes on sim. Assumptions								Geometry 				Averaged throughput (Mbps)				Gain				Transmission Mode		Notes on sim. Assumptions								Geometry 				Averaged throughput (Mbps)						Averaged throughput (Mbps)								Transmission Mode		Notes on sim. Assumptions								Geometry 				Averaged throughput (Mbps)				Gain				Transmission Mode		Notes on sim. Assumptions								Geometry 				Averaged throughput (Mbps)				Gain				Transmission Mode		Notes on sim. Assumptions								Geometry 				Averaged throughput (Mbps)				Gain				Transmission Mode		Notes on sim. Assumptions								Geometry 				Averaged throughput (Mbps)				Gain				Transmission Mode		Notes on sim. Assumptions								Geometry 				Averaged throughput (Mbps)				Gain				Transmission Mode		Notes on sim. Assumptions								Geometry 				Averaged throughput (Mbps)				Gain				Transmission Mode		Notes on sim. Assumptions								Geometry 				Averaged throughput (Mbps)				Gain				Transmission Mode		Notes on sim. Assumptions								Geometry 				Averaged throughput (Mbps)				Gain

								Channel model		Number of external interferers		Modulation of ext- interfers						Rel.8 baseline receiver		MMSE-IRC receiver										Channel model		Number of external interferers		Modulation of ext- interfers						Rel.8 baseline receiver		MMSE-IRC receiver										Channel model		Number of external interferers		Modulation of ext- interfers						Rel.8 baseline receiver		MMSE-IRC receiver										Channel model		Number of external interferers		Modulation of ext- interfers						Rel.8 baseline receiver		MMSE-IRC receiver		Gain		Rel.8 baseline receiver		MMSE-IRC receiver		Gain								Channel model		Number of external interferers		Modulation of ext- interfers						Rel.8 baseline receiver		MMSE-IRC receiver										Channel model		Number of external interferers		Modulation of ext- interfers						Rel.8 baseline receiver		MMSE-IRC receiver										Channel model		Number of external interferers		Modulation of ext- interfers						Rel.8 baseline receiver		MMSE-IRC receiver										Channel model		Number of external interferers		Modulation of ext- interfers						Rel.8 baseline receiver		MMSE-IRC receiver										Channel model		Number of external interferers		Modulation of ext- interfers						Rel.8 baseline receiver		MMSE-IRC receiver										Channel model		Number of external interferers		Modulation of ext- interfers						Rel.8 baseline receiver		MMSE-IRC receiver										Channel model		Number of external interferers		Modulation of ext- interfers						Rel.8 baseline receiver		MMSE-IRC receiver										Channel model		Number of external interferers		Modulation of ext- interfers						Rel.8 baseline receiver		MMSE-IRC receiver

				2TX, TM2 
(Scenario 1-1)				EVA 5		2		QPSK		-2.5 dB		5										2TX, TM2 
(Scenario 1-1)		Channel estimation ideal		EVA 5		2		QPSK		-2.5 dB		5										2TX, TM2 
(Scenario 1-1)				EVA 5		2		QPSK		-2.5 dB		5										2TX, TM2 
(Scenario 1-1)				EVA 5		2		QPSK		-2.5 dB		5																2TX, TM2 
(Scenario 1-1)		Modulation in interfering cells : Fixed modulation order : Same as the serving cell		EVA 5		2		Same as the serving cell		-2.5 dB		5										2TX, TM2 
(Scenario 1-1)		Rank is fixed to 1 for interfering cells

WB PMI on interering cells		EVA 5		2		QPSK		-2.5 dB		5										2TX, TM2 
(Scenario 1-1)				EVA 5		2		QPSK		-2.5 dB		5										2TX, TM2 
(Scenario 1-1)				EVA 5		2		QPSK		-2.5 dB		5		2.66		2.99		12.40%				2TX, TM2 
(Scenario 1-1)				EVA 5		2		QPSK		-2.5 dB		5										2TX, TM2 
(Scenario 1-1)				EVA 5		2		QPSK		-2.5 dB		5										2TX, TM2 
(Scenario 1-1)		Modulation in interfering cells : same as in serving cell		EVA 5		2		QPSK		-2.5 dB		5										2TX, TM2 
(Scenario 1-1)				EVA 5		2		QPSK		-2.5 dB		5

																6																						6																						6																						6																												6																						6																						6																						6		2.64		2.96		12.10%																6																						6																						6																						6

																7		2.3295		2.6112		12.09%																7		3.832		4.589		19.75%																7		4.259		5.442		27.80%																7		2.61		3.2		22.60%		1.75		2		14.60%																7		2.24		2.84		26.80%																7				3.65																		7																						7		2.63		2.92		11.00%																7		2.07		2,58		24.51%																7		2.3819		2.8948		21.53%																7		2.4		2.9		19.00%																7		2.522		3.015		19.50%

																8		2.3653		2.6741		13.06%																8		3.726		4.425		18.76%																8		4.126		5.197		25.94%																8		2.57		3.09		20.40%		1.69		1.98		16.80%																8		2.47		3.19		29.10%																8				3.59																		8																						8		2.67		3		12.30%																8		1.53		2,23		46.10%																8		2.4033		2.9694		23.56%																8		2.4		2.9		21.00%																8		2.538		3.09		21.70%

														0 dB		8																				0 dB		8																				0 dB		8																				0 dB		8																										0 dB		8																				0 dB		8																				0 dB		8																				0 dB		8																				0 dB		8																				0 dB		8																				0 dB		8																				0 dB		8

																9																						9																						9																						9																												9																						9																						9																						9																						9																						9																						9																						9

																10		3.3418		3.584		7.25%																10		5.061		5.455		7.79%																10		5.725		7.016		22.51%																10		3.62		4.23		16.90%		2.45		2.71		10.80%																10		3.58		4.37		22.06%																10																						10																						10		3.56		3.84		7.80%																10		2.26		3.17		39.95%																10		3.1668		3.7058		17.02%																10																						10		3.385		4.018		18.70%

																11		3.4239		3.7122		8.42%																11		5.136		5.545		7.96%																11		5.842		6.921		18.48%																11		3.65		4.21		15.40%		2.47		2.76		11.80%																11		3.67		4.44		20.98%																11																						11																						11		3.66		3.95		7.90%																11		1.2		1.98		64.20%																11		3.2071		3.8876		21.22%																11																						11		3.525		4.162		18.10%

										2		16QAM		-2.5 dB		5																2		16QAM		-2.5 dB		5																2		16QAM		-2.5 dB		5																2		16QAM		-2.5 dB		5																						2		16QAM		-2.5 dB		5																2		16QAM		-2.5 dB		5																2		16QAM		-2.5 dB		5		2.4494		2.9325		19.72%										2		16QAM		-2.5 dB		5																2		16QAM		-2.5 dB		5																2		16QAM		-2.5 dB		5																2		16QAM		-2.5 dB		5																2		16QAM		-2.5 dB		5

																6																						6																						6																						6																												6																						6																						6		2.4464		2.853		16.62%																6																						6																						6																						6																						6

																7		2.3948		2.6559		10.90%																7		3.795		4.56		20.16%																7																						7		2.61		3.19		22.60%		1.75		2		14.60%																7		2.31		2.87		24.24%																7																						7		2.3926		2.821		17.91%																7																						7		2.0342		2.5807		26.87%																7		2.4806		2.9256		17.94%																7																						7		2.519		3.004		19.20%

																8		2.3262		2.5815		10.97%																8		3.737		4.382		17.26%																8																						8		2.57		3.09		20.40%		1.69		1.98		16.60%																8		2.55		3.23		26.67%																8																						8		2.3824		2.8743		20.65%																8																						8		1.5442		2.205		42.79%																8		2.4466		2.9743		21.57%																8																						8		2.54		3.073		21.00%

														0 dB		8																				0 dB		8																				0 dB		8																				0 dB		8																										0 dB		8																				0 dB		8																				0 dB		8		3.716		4.1411		11.44%														0 dB		8																				0 dB		8																				0 dB		8																				0 dB		8																				0 dB		8

																9																						9																						9																						9																												9																						9																						9		3.7315		4.0703		9.08%																9																						9																						9																						9																						9

																10		3.382		3.6317		7.38%																10		5.038		5.451		8.20%																10																						10		3.62		4.22		16.60%		2.45		2.71		10.70%																10		3.53		4.32		22.40%																10				4.67																		10		3.3335		3.765		12.94%																10																						10		2.2513		3.1216		38.66%																10		3.1572		3.7522		18.85%																10		3.5		4		15.30%																10		3.388		3.989		17.70%

																11		3.4442		3.5486		3.03%																11		5.146		5.498		6.84%																11																						11		3.65		4.21		15.20%		2.46		2.76		11.90%																11		3.61		4.38		21.30%																11				4.77																		11		3.4138		3.8868		13.86%																11																						11		1.223		1.9346		58.18%																11		3.3153		3.843		15.92%																11		3.6		4.2		17.70%																11		3.533		4.141		17.20%

								EVA 5		1		QPSK		-2.5 dB		5												Channel estimation ideal		EVA 5		1		QPSK		-2.5 dB		5														EVA 5		1		QPSK		-2.5 dB		5														EVA 5		1		QPSK		-2.5 dB		5																				EVA 5		1		QPSK		-2.5 dB		5												Rank is fixed to 1 for interfering cells

WB PMI on interering cells		EVA 5		1		QPSK		-2.5 dB		5														EVA 5		1		QPSK		-2.5 dB		5														EVA 5		1		QPSK		-2.5 dB		5														EVA 5		1		QPSK		-2.5 dB		5														EVA 5		1		QPSK		-2.5 dB		5														EVA 5		1		QPSK		-2.5 dB		5														EVA 5		1		QPSK		-2.5 dB		5

																6																						6																						6																						6																												6																						6																						6																						6																						6																						6																						6																						6

																7		2.4464		2.6532		8.45%																7		3.836		4.453		16.08%																7		3.998		4.671		16.80%																7		2.61		3.13		20.10%		1.88		1.97		4.90%																7																						7				3.08																		7																						7																						7																						7																						7		2.6		2.9		12.30%																7

																8		2.5067		2.7326		9.01%																8		3.712		4.42		19.07%																8		4.23		4.871		15.16%																8		2.57		3.04		18.20%		1.83		1.94		6.00%																8																						8				3.07																		8																						8																						8																						8																						8		2.6		2.9		12.10%																8

														0 dB		8																				0 dB		8																				0 dB		8																				0 dB		8																										0 dB		8																				0 dB		8																				0 dB		8																				0 dB		8																				0 dB		8																				0 dB		8																				0 dB		8																				0 dB		8

																9																						9																						9																						9																												9																						9																						9																						9																						9																						9																						9																						9

																10		3.5052		3.6892		5.25%																10		5.105		5.291		3.64%																10		5.809		6.559		12.90%																10		3.62		4.13		14.10%		2.65		2.74		3.60%																10																						10																						10																						10																						10																						10																						10																						10

																11		3.5916		3.8196		6.35%																11		5.136		5.302		3.23%																11		5.842		6.327		8.30%																11		3.65		4.11		12.60%		2.67		2.78		3.90%																11																						11																						11																						11																						11																						11																						11																						11

										1		16QAM		-2.5 dB		5																1		16QAM		-2.5 dB		5																1		16QAM		-2.5 dB		5																1		16QAM		-2.5 dB		5																						1		16QAM		-2.5 dB		5																1		16QAM		-2.5 dB		5																1		16QAM		-2.5 dB		5																1		16QAM		-2.5 dB		5																1		16QAM		-2.5 dB		5																1		16QAM		-2.5 dB		5																1		16QAM		-2.5 dB		5																1		16QAM		-2.5 dB		5

																6																						6																						6																						6																												6																						6																						6																						6																						6																						6																						6																						6

																7																						7		3.805		4.46		17.21%																7																						7		2.61		3.13		20.00%		1.88		1.97		5.00%																7																						7																						7																						7																						7																						7																						7																						7

																8																						8		3.7244		4.235		13.71%																8																						8		2.57		3.04		18.10%		1.83		1.94		6.30%																8																						8																						8																						8																						8																						8																						8																						8

														0 dB		8																				0 dB		8																				0 dB		8																				0 dB		8																										0 dB		8																				0 dB		8																				0 dB		8																				0 dB		8																				0 dB		8																				0 dB		8																				0 dB		8																				0 dB		8

																9																						9																						9																						9																												9																						9																						9																						9																						9																						9																						9																						9

																10																						10		5.076		5.284		4.10%																10																						10		3.62		4.12		13.90%		2.64		2.74		3.50%																10																						10				4.05																		10																						10																						10																						10																						10		3.7		4.1		9.60%																10

																11																						11		5.159		5.321		3.14%																11																						11		3.65		4.11		12.50%		2.67		2.78		4.00%																11																						11				4.16																		11																						11																						11																						11																						11		3.8		4.2		10.70%																11

								EVA 70		2		QPSK		-2.5 dB		5														EVA 70		2		QPSK		-2.5 dB		5														EVA 70		2		QPSK		-2.5 dB		5														EVA 70		2		QPSK		-2.5 dB		5																				EVA 70		2		QPSK		-2.5 dB		5														EVA 70		2		QPSK		-2.5 dB		5														EVA 70		2		QPSK		-2.5 dB		5														EVA 70		2		QPSK		-2.5 dB		5														EVA 70		2		QPSK		-2.5 dB		5														EVA 70		2		QPSK		-2.5 dB		5														EVA 70		2		QPSK		-2.5 dB		5														EVA 70		2		QPSK		-2.5 dB		5

																6																						6																						6																						6																												6																						6																						6																						6																						6																						6																						6																						6

																7		2.2564		2.505		11.02%																7																						7																						7		2.6		3.11		19.50%		1.88		2.08		10.40%																7																						7																						7																						7																						7																						7																						7																						7

																8		2.3664		2.6713		12.88%																8																						8																						8		2.6		3.07		18.30%		1.86		2.1		12.70%																8																						8																						8																						8																						8																						8																						8																						8

														0 dB		8																				0 dB		8																				0 dB		8																				0 dB		8																										0 dB		8																				0 dB		8																				0 dB		8																				0 dB		8																				0 dB		8																				0 dB		8																				0 dB		8																				0 dB		8

																9																						9																						9																						9																												9																						9																						9																						9																						9																						9																						9																						9

																10		3.3305		3.5733		7.29%																10																						10																						10		3.5		4.03		15.20%		2.56		2.73		6.90%																10																						10																						10																						10																						10																						10																						10																						10

																11		3.2799		3.6295		10.66%																11																						11																						11		3.55		4.06		14.50%		2.64		2.84		7.60%																11																						11																						11																						11																						11																						11																						11																						11

										2		16QAM		-2.5 dB		5																2		16QAM		-2.5 dB		5																2		16QAM		-2.5 dB		5																2		16QAM		-2.5 dB		5																						2		16QAM		-2.5 dB		5																2		16QAM		-2.5 dB		5																2		16QAM		-2.5 dB		5																2		16QAM		-2.5 dB		5																2		16QAM		-2.5 dB		5		2.55		2.85		11.81%										2		16QAM		-2.5 dB		5																2		16QAM		-2.5 dB		5																2		16QAM		-2.5 dB		5

																6																						6																						6																						6																												6																						6																						6																						6																						6		2.6		2.94		12.71%																6																						6																						6

																7																						7																						7																						7		2.6		3.1		19.40%		1.88		2.07		10.20%																7																						7																						7																						7																						7		2.02		2.62		29.64%																7																						7																						7

																8																						8																						8																						8		2.6		3.07		18.20%		1.86		2.1		12.60%																8																						8																						8																						8																						8		1.21		2.1		74.05%																8																						8																						8

														0 dB		8																				0 dB		8																				0 dB		8																				0 dB		8																										0 dB		8																				0 dB		8																				0 dB		8																				0 dB		8																				0 dB		8		3.63		4.05		11.74%														0 dB		8																				0 dB		8																				0 dB		8

																9																						9																						9																						9																												9																						9																						9																						9																						9		3.31		4.09		20.64%																9																						9																						9

																10																						10																						10																						10		3.5		4.02		15.00%		2.56		2.73		6.80%																10																						10																						10																						10																						10		1.93		3.06		58.36%																10																						10																						10

																11																						11																						11																						11		3.55		4.06		14.10%		2.64		2.83		7.60%																11																						11																						11																						11																						11		0.51		1.08		110.40%																11																						11																						11

								EVA 70		1		QPSK		-2.5 dB		5														EVA 70		1		QPSK		-2.5 dB		5														EVA 70		1		QPSK		-2.5 dB		5														EVA 70		1		QPSK		-2.5 dB		5																				EVA 70		1		QPSK		-2.5 dB		5														EVA 70		1		QPSK		-2.5 dB		5														EVA 70		1		QPSK		-2.5 dB		5														EVA 70		1		QPSK		-2.5 dB		5														EVA 70		1		QPSK		-2.5 dB		5														EVA 70		1		QPSK		-2.5 dB		5														EVA 70		1		QPSK		-2.5 dB		5														EVA 70		1		QPSK		-2.5 dB		5

																6																						6																						6																						6																												6																						6																						6																						6																						6																						6																						6																						6

																7																						7																						7																						7		2.6		3.05		17.60%		1.98		2.06		3.70%																7																						7																						7																						7																						7																						7																						7																						7

																8																						8																						8																						8		2.59		3.02		16.60%		1.98		2.07		4.60%																8																						8																						8																						8																						8																						8																						8																						8

														0 dB		8																				0 dB		8																				0 dB		8																				0 dB		8																										0 dB		8																				0 dB		8																				0 dB		8																				0 dB		8																				0 dB		8																				0 dB		8																				0 dB		8																				0 dB		8

																9																						9																						9																						9																												9																						9																						9																						9																						9																						9																						9																						9

																10																						10																						10																						10		3.49		3.94		12.80%		2.69		2.75		2.40%																10																						10																						10																						10																						10																						10																						10																						10

																11																						11																						11																						11		3.55		3.98		12.10%		2.78		2.85		2.70%																11																						11																						11																						11																						11																						11																						11																						11

										1		16QAM		-2.5 dB		5																1		16QAM		-2.5 dB		5																1		16QAM		-2.5 dB		5																1		16QAM		-2.5 dB		5																						1		16QAM		-2.5 dB		5																1		16QAM		-2.5 dB		5																1		16QAM		-2.5 dB		5																1		16QAM		-2.5 dB		5																1		16QAM		-2.5 dB		5																1		16QAM		-2.5 dB		5																1		16QAM		-2.5 dB		5																1		16QAM		-2.5 dB		5

																6																						6																						6																						6																												6																						6																						6																						6																						6																						6																						6																						6

																7																						7																						7																						7		2.6		3.05		17.40%		1.98		2.05		3.70%																7																						7																						7																						7																						7																						7																						7																						7

																8																						8																						8																						8		2.59		3.02		16.50%		1.98		2.07		4.70%																8																						8																						8																						8																						8																						8																						8																						8

														0 dB		8																				0 dB		8																				0 dB		8																				0 dB		8																										0 dB		8																				0 dB		8																				0 dB		8																				0 dB		8																				0 dB		8																				0 dB		8																				0 dB		8																				0 dB		8

																9																						9																						9																						9																												9																						9																						9																						9																						9																						9																						9																						9

																10																						10																						10																						10		3.49		3.93		12.60%		2.69		2.75		2.30%																10																						10																						10																						10																						10																						10																						10																						10

																11																						11																						11																						11		3.55		3.97		12.00%		2.78		2.85		2.70%																11																						11																						11																						11																						11																						11																						11																						11

				Asynchronous Network Timing



				LG Electronics : R4-123445																						Qualcomm Incorporated : R4-123296 

				Transmission Mode		Notes on Sim. Assumptions.								Geometry 				Averaged throughput (Mbps)				Gain				Transmission Mode		Notes on sim. Assumptions								Geometry 				Averaged throughput (Mbps)				Gain

								Channel model		Number of external interferers		Modulation of ext- interfers						Rel.8 baseline receiver		MMSE-IRC receiver										Channel model		Number of external interferers		Modulation of ext- interfers						Rel.8 baseline receiver		MMSE-IRC receiver

				2TX, TM2 
(Scenario 1-1)				EVA 5		2		QPSK		-2.5 dB		5										2TX, TM6 
(Scenario 1-2)				EVA 5		2		QPSK		-2.5 dB		5

																6																						6

																7		2.3202		2.5448		9.68%																7

																8		2.338		2.5978		11.11%																8

														0 dB		8																				0 dB		8

																9																						9

																10		3.3273		3.4751		4.44%																10

																11		3.3853		3.478		2.74%																11

										2		16QAM		-2.5 dB		5																2		16QAM		-2.5 dB		5

																6																						6

																7																						7

																8																						8

														0 dB		8																				0 dB		8

																9																						9

																10																						10

																11																						11

								EVA 5		1		QPSK		-2.5 dB		5												0.5 ms time diff. between serving cell and interferring cells		EVA 5		1		QPSK		-2.5 dB		5

																6																						6

																7																						7				3.07

																8																						8				3.06

														0 dB		8																				0 dB		8

																9																						9

																10																						10

																11																						11

										1		16QAM		-2.5 dB		5																1		16QAM		-2.5 dB		5

																6																						6

																7																						7

																8																						8

														0 dB		8																				0 dB		8

																9																						9

																10																						10				3.97

																11																						11				4.15

								EVA 70		2		QPSK		-2.5 dB		5														EVA 70		2		QPSK		-2.5 dB		5

																6																						6

																7		2.2862		2.4819		8.56%																7

																8		2.3068		2.5438		10.28%																8

														0 dB		8																				0 dB		8

																9																						9

																10		3.2386		3.3707		4.08%																10

																11		3.3895		3.5806		5.64%																11

										2		16QAM		-2.5 dB		5																2		16QAM		-2.5 dB		5

																6																						6

																7																						7

																8																						8

														0 dB		8																				0 dB		8

																9																						9

																10																						10

																11																						11

								EVA 70		1		QPSK		-2.5 dB		5														EVA 70		1		QPSK		-2.5 dB		5

																6																						6

																7																						7

																8																						8

														0 dB		8																				0 dB		8

																9																						9

																10																						10

																11																						11

										1		16QAM		-2.5 dB		5																1		16QAM		-2.5 dB		5

																6																						6

																7																						7

																8																						8

														0 dB		8																				0 dB		8

																9																						9

																10																						10

																11																						11





Scenario 1-2

				Summary of results for Scenario 1-2

				Transmission Mode		Notes on sim. Assumptions								Geometry 				Averaged throughput (Mbps)				Gain

								Channel model		Number of external interferers		Modulation of ext- interfers						Rel.8 baseline receiver		MMSE-IRC receiver						Number of contributed samples for average		Standard deviation for baseline throughputs		Standard deviation for MMSE-IRC throughputs				Contributing companies for averaging process

				2TX, TM6 
(Scenario 1-2)				EVA 5		2		QPSK		-2.5 dB		5		-		-		-				-		-		-				

																6		-		-		-				-		-		-				

																7		3.821		4.771		25.73%				9		0.48		0.37				LG Electronics : R4-123444Intel Corporation : R4-123262 NTT DOCOMO : R4-122722 MStar Semiconductor, Inc. : R4-122802 Renesas Mobile Europe Ltd : R4-123027 ST-Ericsson, Ericsson : R4-122545 Nokia Corporation, Nokia Siemens Networks : R4-123174 NEC : R4-122387 MediaTek : 

																8		3.897		4.815		24.05%				9		0.50		0.46				LG Electronics : R4-123444Intel Corporation : R4-123262 NTT DOCOMO : R4-122722 MStar Semiconductor, Inc. : R4-122802 Renesas Mobile Europe Ltd : R4-123027 ST-Ericsson, Ericsson : R4-122545 Nokia Corporation, Nokia Siemens Networks : R4-123174 NEC : R4-122387 MediaTek : 

														0 dB		8		-		-		-				-		-		-				

																9		-		-		-				-		-		-				

																10		5.490		6.521		19.21%				8		0.57		0.52				LG Electronics : R4-123444Intel Corporation : R4-123262 NTT DOCOMO : R4-122722 MStar Semiconductor, Inc. : R4-122802 Renesas Mobile Europe Ltd : R4-123027 ST-Ericsson, Ericsson : R4-122545 Nokia Corporation, Nokia Siemens Networks : R4-123174 MediaTek : 

																11		5.492		6.566		20.28%				8		0.67		0.52				LG Electronics : R4-123444Intel Corporation : R4-123262 NTT DOCOMO : R4-122722 MStar Semiconductor, Inc. : R4-122802 Renesas Mobile Europe Ltd : R4-123027 ST-Ericsson, Ericsson : R4-122545 Nokia Corporation, Nokia Siemens Networks : R4-123174 MediaTek : 

										2		16QAM		-2.5 dB		5		3.868		4.329		-				1		-		-				Huawei, HiSilicon  : R4-123243 

																6		4.038		4.959		22.81%				1		-		-				Huawei, HiSilicon  : R4-123243 

																7		3.853		4.850		26.74%				7		0.52		0.46				LG Electronics : R4-123444NTT DOCOMO : R4-122722 MStar Semiconductor, Inc. : R4-122802 Huawei, HiSilicon  : R4-123243 ST-Ericsson, Ericsson : R4-122545 Nokia Corporation, Nokia Siemens Networks : R4-123174 MediaTek : 

																8		3.833		4.806		26.12%				7		0.52		0.51				LG Electronics : R4-123444NTT DOCOMO : R4-122722 MStar Semiconductor, Inc. : R4-122802 Huawei, HiSilicon  : R4-123243 ST-Ericsson, Ericsson : R4-122545 Nokia Corporation, Nokia Siemens Networks : R4-123174 MediaTek : 

														0 dB		8		5.883		6.734		14.46%				1		-		-				Huawei, HiSilicon  : R4-123243 

																9		5.712		7.103		24.35%				1		-		-				Huawei, HiSilicon  : R4-123243 

																10		5.417		6.523		20.87%				8		0.57		0.54				LG Electronics : R4-123444NTT DOCOMO : R4-122722 MStar Semiconductor, Inc. : R4-122802 Huawei, HiSilicon  : R4-123243 ST-Ericsson, Ericsson : R4-122545 Nokia Corporation, Nokia Siemens Networks : R4-123174 NEC : R4-122387 MediaTek : 

																11		5.483		6.665		22.06%				8		0.63		0.58				LG Electronics : R4-123444NTT DOCOMO : R4-122722 MStar Semiconductor, Inc. : R4-122802 Huawei, HiSilicon  : R4-123243 ST-Ericsson, Ericsson : R4-122545 Nokia Corporation, Nokia Siemens Networks : R4-123174 NEC : R4-122387 MediaTek : 

								EVA 5		1		QPSK		-2.5 dB		5		-		-		-				-		-		-				

																6		-		-		-				-		-		-				

																7		3.418		4.354		27.67%				4		0.32		0.24				LG Electronics : R4-123444Intel Corporation : R4-123262 NTT DOCOMO : R4-122722 NEC : R4-122387 

																8		3.566		4.404		24.55%				4		0.52		0.39				LG Electronics : R4-123444Intel Corporation : R4-123262 NTT DOCOMO : R4-122722 NEC : R4-122387 

														0 dB		8		-		-		-				-		-		-				

																9		-		-		-				-		-		-				

																10		4.976		6.066		22.27%				3		0.67		0.63				LG Electronics : R4-123444Intel Corporation : R4-123262 NTT DOCOMO : R4-122722 

																11		4.880		5.785		19.02%				3		0.47		0.32				LG Electronics : R4-123444Intel Corporation : R4-123262 NTT DOCOMO : R4-122722 

										1		16QAM		-2.5 dB		5		-		-		-				-		-		-				

																6		-		-		-				-		-		-				

																7		3.030		4.170		37.70%				1		-		-				NTT DOCOMO : R4-122722 

																8		2.940		3.980		35.20%				1		-		-				NTT DOCOMO : R4-122722 

														0 dB		8		-		-		-				-		-		-				

																9		-		-		-				-		-		-				

																10		4.920		6.035		23.60%				2		-		-				NTT DOCOMO : R4-122722 NEC : R4-122387 

																11		4.910		5.985		22.95%				2		-		-				NTT DOCOMO : R4-122722 NEC : R4-122387 

								EVA 70		2		QPSK		-2.5 dB		5		-		-		-				-		-		-				

																6		-		-		-				-		-		-				

																7		2.739		3.518		28.92%				2		-		-				LG Electronics : R4-123444NTT DOCOMO : R4-122722 

																8		2.757		3.544		28.75%				2		-		-				LG Electronics : R4-123444NTT DOCOMO : R4-122722 

														0 dB		8		-		-		-				-		-		-				

																9		-		-		-				-		-		-				

																10		3.848		4.709		22.66%				2		-		-				LG Electronics : R4-123444NTT DOCOMO : R4-122722 

																11		3.980		4.813		21.36%				2		-		-				LG Electronics : R4-123444NTT DOCOMO : R4-122722 

										2		16QAM		-2.5 dB		5		-		-		-				-		-		-				

																6		-		-		-				-		-		-				

																7		2.480		3.300		33.30%				1		-		-				NTT DOCOMO : R4-122722 

																8		2.490		3.280		32.00%				1		-		-				NTT DOCOMO : R4-122722 

														0 dB		8		-		-		-				-		-		-				

																9		-		-		-				-		-		-				

																10		3.480		4.390		26.20%				1		-		-				NTT DOCOMO : R4-122722 

																11		3.560		4.460		25.10%				1		-		-				NTT DOCOMO : R4-122722 

								EVA 70		1		QPSK		-2.5 dB		5		-		-		-				-		-		-				

																6		-		-		-				-		-		-				

																7		2.480		3.240		30.60%				1		-		-				NTT DOCOMO : R4-122722 

																8		2.490		3.220		29.20%				1		-		-				NTT DOCOMO : R4-122722 

														0 dB		8		-		-		-				-		-		-				

																9		-		-		-				-		-		-				

																10		3.480		4.290		23.20%				1		-		-				NTT DOCOMO : R4-122722 

																11		3.560		4.350		22.30%				1		-		-				NTT DOCOMO : R4-122722 

										1		16QAM		-2.5 dB		5		-		-		-				-		-		-				

																6		-		-		-				-		-		-				

																7		2.480		3.230		30.50%				1		-		-				NTT DOCOMO : R4-122722 

																8		2.490		3.210		29.20%				1		-		-				NTT DOCOMO : R4-122722 

														0 dB		8		-		-		-				-		-		-				

																9		-		-		-				-		-		-				

																10		3.480		4.280		22.90%				1		-		-				NTT DOCOMO : R4-122722 

																11		3.560		4.340		21.90%				1		-		-				NTT DOCOMO : R4-122722 

				Synchronous Network Timing

																																																																																																																																																																																				* Two baseline receivers (MMSE / MMSE-MRC) considered in referred contribution. MMSE-MRC baseline selected in this document.

				LG Electronics : R4-123444																						Intel Corporation : R4-123262 																						NTT DOCOMO : R4-122722 																						MStar Semiconductor, Inc. : R4-122802 																						Qualcomm Incorporated : R4-123291 														Not included		 in the averaging process						Huawei, HiSilicon  : R4-123243 																						Renesas Mobile Europe Ltd : R4-123027 																						ST-Ericsson, Ericsson : R4-122545 																						Nokia Corporation, Nokia Siemens Networks : R4-123174 																						NEC : R4-122387 																						MediaTek : 

				Transmission Mode		Notes on sim. Assumptions								Geometry 				Averaged throughput (Mbps)				Gain				Transmission Mode		Notes on sim. Assumptions								Geometry 				Averaged throughput (Mbps)				Gain				Transmission Mode		Notes on sim. Assumptions								Geometry 				Averaged throughput (Mbps)								Transmission Mode		Notes on sim. Assumptions								Geometry 				Averaged throughput (Mbps)				Gain				Transmission Mode		Notes on sim. Assumptions								Geometry 				Averaged throughput (Mbps)				Gain				Transmission Mode		Notes on sim. Assumptions								Geometry 				Averaged throughput (Mbps)				Gain				Transmission Mode		Notes on sim. Assumptions								Geometry 				Averaged throughput (Mbps)				Gain				Transmission Mode		Notes on sim. Assumptions								Geometry 				Averaged throughput (Mbps)				Gain				Transmission Mode		Notes on sim. Assumptions								Geometry 				Averaged throughput (Mbps)				Gain				Transmission Mode		Notes on sim. Assumptions								Geometry 				Averaged throughput (Mbps)				Gain				Transmission Mode		Notes on sim. Assumptions								Geometry 				Averaged throughput (Mbps)				Gain

								Channel model		Number of external interferers		Modulation of ext- interfers						Rel.8 baseline receiver		MMSE-IRC receiver										Channel model		Number of external interferers		Modulation of ext- interfers						Rel.8 baseline receiver		MMSE-IRC receiver										Channel model		Number of external interferers		Modulation of ext- interfers						Rel.8 baseline receiver		MMSE-IRC receiver		Gain								Channel model		Number of external interferers		Modulation of ext- interfers						Rel.8 baseline receiver		MMSE-IRC receiver										Channel model		Number of external interferers		Modulation of ext- interfers						Rel.8 baseline receiver		MMSE-IRC receiver										Channel model		Number of external interferers		Modulation of ext- interfers						Rel.8 baseline receiver		MMSE-IRC receiver										Channel model		Number of external interferers		Modulation of ext- interfers						Rel.8 baseline receiver		MMSE-IRC receiver										Channel model		Number of external interferers		Modulation of ext- interfers						Rel.8 baseline receiver		MMSE-IRC receiver										Channel model		Number of external interferers		Modulation of ext- interfers						Rel.8 baseline receiver		MMSE-IRC receiver										Channel model		Number of external interferers		Modulation of ext- interfers						Rel.8 baseline receiver		MMSE-IRC receiver										Channel model		Number of external interferers		Modulation of ext- interfers						Rel.8 baseline receiver		MMSE-IRC receiver

				2TX, TM6 
(Scenario 1-2)				EVA 5		2		QPSK		-2.5 dB		5										2TX, TM6 
(Scenario 1-2)				EVA 5		2		QPSK		-2.5 dB		5										2TX, TM6 
(Scenario 1-2)				EVA 5		2		QPSK		-2.5 dB		5										2TX, TM6 
(Scenario 1-2)		Modulation in interfering cells : Fixed modulation order : Same as the serving cell		EVA 5		2		Same as the serving cell		-2.5 dB		5										2TX, TM6 
(Scenario 1-2)		Rank is fixed to 1 for interfering cells

WB PMI on interering cells		EVA 5		2		QPSK		-2.5 dB		5										2TX, TM6 
(Scenario 1-2)				EVA 5		2		QPSK		-2.5 dB		5										2TX, TM6 
(Scenario 1-2)				EVA 5		2		QPSK		-2.5 dB		5										2TX, TM6 
(Scenario 1-2)				EVA 5		2		QPSK		-2.5 dB		5										2TX, TM6 
(Scenario 1-2)				EVA 5		2		QPSK		-2.5 dB		5										2TX, TM2 
(Scenario 1-1)		Modulation in interfering cells : same as in serving cell		EVA 5		2		QPSK		-2.5 dB		5										2TX, TM2 
(Scenario 1-1)				EVA 5		2		QPSK		-2.5 dB		5

																6																						6																						6																						6																						6																						6																						6																						6																						6																						6																						6

																7		3.425		4.3463		26.90%																7		3.326		4.406		32.51%																7		3.04		4.28		40.70%																7		3.83		4.99		30.30%																7				4.54																		7																						7		4.39		5.09		15.90%																7		4.11		4.71		14.49%																7		4.4692		5.3588		19.91%																7		3.8		4.8		26.70%																7		3.995		4.961		24.20%

																8		3.3277		4.1569		24.92%																8		4.27		5.169		21.06%																8		2.95		4.1		38.90%																8		3.98		5.07		27.40%																8				4.54																		8																						8		4.31		5.05		17.20%																8		4.13		4.87		18.00%																8		4.5062		5.4767		21.54%																8		3.8		4.8		25.30%																8		3.802		4.643		22.10%

														0 dB		8																				0 dB		8																				0 dB		8																				0 dB		8																				0 dB		8																				0 dB		8																				0 dB		8																				0 dB		8																				0 dB		8																				0 dB		8																				0 dB		8

																9																						9																						9																						9																						9																						9																						9																						9																						9																						9																						9

																10		4.8428		5.8277		20.34%																10		5.6		7.06		26.08%																10		4.44		5.82		31.20%																10		5.81		6.93		19.28%																10																						10																						10		5.87		6.63		12.90%																10		5.53		6.1		10.28%																10		6.1321		6.977		13.78%																10																						10		5.697		6.823		19.80%

																11		4.664		5.8869		26.22%																11		5.343		6.444		20.61%																11		4.42		5.85		32.30%																11		5.85		7.16		22.93%																11																						11																						11		5.95		6.79		14.10%																11		5.57		6.37		14.49%																11		6.4508		7.2154		11.85%																11																						11		5.686		6.807		19.70%

										2		16QAM		-2.5 dB		5																2		16QAM		-2.5 dB		5																2		16QAM		-2.5 dB		5																2		16QAM		-2.5 dB		5																2		16QAM		-2.5 dB		5																2		16QAM		-2.5 dB		5		3.868		4.3288		11.91.1%										2		16QAM		-2.5 dB		5																2		16QAM		-2.5 dB		5																2		16QAM		-2.5 dB		5																2		16QAM		-2.5 dB		5																2		16QAM		-2.5 dB		5

																6																						6																						6																						6																						6																						6		4.0382		4.9593		22.81%																6																						6																						6																						6																						6

																7		3.3092		4.2555		28.60%																7																						7		3.03		4.27		41.00%																7		3.92		5.06		29.08%																7																						7		3.9785		5.3246		33.83%																7																						7		4.1253		4.7153		14.30%																7		4.6031		5.3803		16.88%																7																						7		4.001		4.941		23.50%

																8		3.396		4.2167		24.17%																8																						8		2.94		4.09		39.20%																8		4.04		5.13		26.98%																8																						8		3.893		5.3249		36.78%																8																						8		4.2701		4.8802		14.29%																8		4.4725		5.369		20.04%																8																						8		3.821		4.638		21.40%

														0 dB		8																				0 dB		8																				0 dB		8																				0 dB		8																				0 dB		8																				0 dB		8		5.8831		6.7339		14.46%														0 dB		8																				0 dB		8																				0 dB		8																				0 dB		8																				0 dB		8

																9																						9																						9																						9																						9																						9		5.7119		7.1025		24.35%																9																						9																						9																						9																						9

																10		4.704		5.7793		22.86%																10																						10		4.44		5.82		31.10%																10		5.73		6.8		18.70%																10				6																		10		5.5089		7.0298		27.61%																10																						10		5.5676		6.1285		10.07%																10		6.1568		7.0072		13.81%																10		5.4		6.6		22.20%																10		5.826		7.023		20.60%

																11		4.8631		5.9426		22.20%																11																						11		4.43		5.85		32.10%																11		5.8		7.11		22.60%																11				6.21																		11		5.6379		7.2664		28.88%																11																						11		5.4344		6.372		17.25%																11		6.4833		7.2689		12.12%																11		5.4		6.5		20.70%																11		5.814		7.014		20.60%

								EVA 5		1		QPSK		-2.5 dB		5														EVA 5		1		QPSK		-2.5 dB		5														EVA 5		1		QPSK		-2.5 dB		5														EVA 5		1		QPSK		-2.5 dB		5												Rank is fixed to 1 for interfering cells

WB PMI on interering cells		EVA 5		1		QPSK		-2.5 dB		5														EVA 5		1		QPSK		-2.5 dB		5														EVA 5		1		QPSK		-2.5 dB		5														EVA 5		1		QPSK		-2.5 dB		5														EVA 5		1		QPSK		-2.5 dB		5														EVA 5		1		QPSK		-2.5 dB		5														EVA 5		1		QPSK		-2.5 dB		5

																6																						6																						6																						6																						6																						6																						6																						6																						6																						6																						6

																7		3.338		4.2003		25.83%																7		3.493		4.337		24.15%																7		3.04		4.18		37.60%																7																						7				4.37																		7																						7																						7																						7																						7		3.8		4.7		23.10%																7

																8		3.3587		4.1864		24.64%																8		4.155		4.838		16.46%																8		2.95		3.99		35.30%																8																						8				4.34																		8																						8																						8																						8																						8		3.8		4.6		21.80%																8

														0 dB		8																				0 dB		8																				0 dB		8																				0 dB		8																				0 dB		8																				0 dB		8																				0 dB		8																				0 dB		8																				0 dB		8																				0 dB		8																				0 dB		8

																9																						9																						9																						9																						9																						9																						9																						9																						9																						9																						9

																10		4.7556		5.726		20.40%																10		5.731		6.792		18.51%																10		4.44		5.68		27.90%																10																						10																						10																						10																						10																						10																						10																						10

																11		4.8525		5.54		14.17%																11		5.366		6.144		14.49%																11		4.42		5.67		28.40%																11																						11																						11																						11																						11																						11																						11																						11

										1		16QAM		-2.5 dB		5																1		16QAM		-2.5 dB		5																1		16QAM		-2.5 dB		5																1		16QAM		-2.5 dB		5																1		16QAM		-2.5 dB		5																1		16QAM		-2.5 dB		5																1		16QAM		-2.5 dB		5																1		16QAM		-2.5 dB		5																1		16QAM		-2.5 dB		5																1		16QAM		-2.5 dB		5																1		16QAM		-2.5 dB		5

																6																						6																						6																						6																						6																						6																						6																						6																						6																						6																						6

																7																						7																						7		3.03		4.17		37.70%																7																						7																						7																						7																						7																						7																						7																						7

																8																						8																						8		2.94		3.98		35.20%																8																						8																						8																						8																						8																						8																						8																						8

														0 dB		8																				0 dB		8																				0 dB		8																				0 dB		8																				0 dB		8																				0 dB		8																				0 dB		8																				0 dB		8																				0 dB		8																				0 dB		8																				0 dB		8

																9																						9																						9																						9																						9																						9																						9																						9																						9																						9																						9

																10																						10																						10		4.44		5.67		27.80%																10																						10				5.79																		10																						10																						10																						10																						10		5.4		6.4		19.40%																10

																11																						11																						11		4.42		5.67		28.10%																11																						11				5.97																		11																						11																						11																						11																						11		5.4		6.3		17.80%																11

								EVA 70		2		QPSK		-2.5 dB		5														EVA 70		2		QPSK		-2.5 dB		5														EVA 70		2		QPSK		-2.5 dB		5														EVA 70		2		QPSK		-2.5 dB		5														EVA 70		2		QPSK		-2.5 dB		5														EVA 70		2		QPSK		-2.5 dB		5														EVA 70		2		QPSK		-2.5 dB		5														EVA 70		2		QPSK		-2.5 dB		5														EVA 70		2		QPSK		-2.5 dB		5														EVA 70		2		QPSK		-2.5 dB		5														EVA 70		2		QPSK		-2.5 dB		5

																6																						6																						6																						6																						6																						6																						6																						6																						6																						6																						6

																7		2.9973		3.7269		24.34%																7																						7		2.48		3.31		33.50%																7																						7																						7																						7																						7																						7																						7																						7

																8		3.0244		3.7986		25.60%																8																						8		2.49		3.29		31.90%																8																						8																						8																						8																						8																						8																						8																						8

														0 dB		8																				0 dB		8																				0 dB		8																				0 dB		8																				0 dB		8																				0 dB		8																				0 dB		8																				0 dB		8																				0 dB		8																				0 dB		8																				0 dB		8

																9																						9																						9																						9																						9																						9																						9																						9																						9																						9																						9

																10		4.2164		5.018		19.01%																10																						10		3.48		4.4		26.30%																10																						10																						10																						10																						10																						10																						10																						10

																11		4.3995		5.1657		17.42%																11																						11		3.56		4.46		25.30%																11																						11																						11																						11																						11																						11																						11																						11

										2		16QAM		-2.5 dB		5																2		16QAM		-2.5 dB		5																2		16QAM		-2.5 dB		5																2		16QAM		-2.5 dB		5																2		16QAM		-2.5 dB		5																2		16QAM		-2.5 dB		5																2		16QAM		-2.5 dB		5																2		16QAM		-2.5 dB		5																2		16QAM		-2.5 dB		5																2		16QAM		-2.5 dB		5																2		16QAM		-2.5 dB		5

																6																						6																						6																						6																						6																						6																						6																						6																						6																						6																						6

																7																						7																						7		2.48		3.3		33.30%																7																						7																						7																						7																						7																						7																						7																						7

																8																						8																						8		2.49		3.28		32.00%																8																						8																						8																						8																						8																						8																						8																						8

														0 dB		8																				0 dB		8																				0 dB		8																				0 dB		8																				0 dB		8																				0 dB		8																				0 dB		8																				0 dB		8																				0 dB		8																				0 dB		8																				0 dB		8

																9																						9																						9																						9																						9																						9																						9																						9																						9																						9																						9

																10																						10																						10		3.48		4.39		26.20%																10																						10																						10																						10																						10																						10																						10																						10

																11																						11																						11		3.56		4.46		25.10%																11																						11																						11																						11																						11																						11																						11																						11

								EVA 70		1		QPSK		-2.5 dB		5														EVA 70		1		QPSK		-2.5 dB		5														EVA 70		1		QPSK		-2.5 dB		5														EVA 70		1		QPSK		-2.5 dB		5														EVA 70		1		QPSK		-2.5 dB		5														EVA 70		1		QPSK		-2.5 dB		5														EVA 70		1		QPSK		-2.5 dB		5														EVA 70		1		QPSK		-2.5 dB		5														EVA 70		1		QPSK		-2.5 dB		5														EVA 70		1		QPSK		-2.5 dB		5														EVA 70		1		QPSK		-2.5 dB		5

																6																						6																						6																						6																						6																						6																						6																						6																						6																						6																						6

																7																						7																						7		2.48		3.24		30.60%																7																						7																						7																						7																						7																						7																						7																						7

																8																						8																						8		2.49		3.22		29.20%																8																						8																						8																						8																						8																						8																						8																						8

														0 dB		8																				0 dB		8																				0 dB		8																				0 dB		8																				0 dB		8																				0 dB		8																				0 dB		8																				0 dB		8																				0 dB		8																				0 dB		8																				0 dB		8

																9																						9																						9																						9																						9																						9																						9																						9																						9																						9																						9

																10																						10																						10		3.48		4.29		23.20%																10																						10																						10																						10																						10																						10																						10																						10

																11																						11																						11		3.56		4.35		22.30%																11																						11																						11																						11																						11																						11																						11																						11

										1		16QAM		-2.5 dB		5																1		16QAM		-2.5 dB		5																1		16QAM		-2.5 dB		5																1		16QAM		-2.5 dB		5																1		16QAM		-2.5 dB		5																1		16QAM		-2.5 dB		5																1		16QAM		-2.5 dB		5																1		16QAM		-2.5 dB		5																1		16QAM		-2.5 dB		5																1		16QAM		-2.5 dB		5																1		16QAM		-2.5 dB		5

																6																						6																						6																						6																						6																						6																						6																						6																						6																						6																						6

																7																						7																						7		2.48		3.23		30.50%																7																						7																						7																						7																						7																						7																						7																						7

																8																						8																						8		2.49		3.21		29.20%																8																						8																						8																						8																						8																						8																						8																						8

														0 dB		8																				0 dB		8																				0 dB		8																				0 dB		8																				0 dB		8																				0 dB		8																				0 dB		8																				0 dB		8																				0 dB		8																				0 dB		8																				0 dB		8

																9																						9																						9																						9																						9																						9																						9																						9																						9																						9																						9

																10																						10																						10		3.48		4.28		22.90%																10																						10																						10																						10																						10																						10																						10																						10

																11																						11																						11		3.56		4.34		21.90%																11																						11																						11																						11																						11																						11																						11																						11

				Asynchronous Network Timing



				LG Electronics : R4-123445																						Qualcomm Incorporated : R4-123296 

				Transmission Mode		Notes on sim. Assumptions								Geometry 				Averaged throughput (Mbps)				Gain				Transmission Mode		Notes on sim. Assumptions								Geometry 				Averaged throughput (Mbps)				Gain

								Channel model		Number of external interferers		Modulation of ext- interfers						Rel.8 baseline receiver		MMSE-IRC receiver										Channel model		Number of external interferers		Modulation of ext- interfers						Rel.8 baseline receiver		MMSE-IRC receiver

				2TX, TM6 
(Scenario 1-2)		0.5 ms time diff. between serving cell and interferring cells		EVA 5		2		QPSK		-2.5 dB		5										2TX, TM6 
(Scenario 1-2)				EVA 5		2		QPSK		-2.5 dB		5

																6																						6

																7		3.3467		3.9354		17.59%																7

																8		3.2989		3.8021		15.25%																8

														0 dB		8																				0 dB		8

																9																						9

																10		4.7338		5.3974		14.02%																10

																11		4.6101		5.2648		14.20%																11

										2		16QAM		-2.5 dB		5																2		16QAM		-2.5 dB		5

																6																						6

																7																						7

																8																						8

														0 dB		8																				0 dB		8

																9																						9

																10																						10

																11																						11

								EVA 5		1		QPSK		-2.5 dB		5														EVA 5		1		QPSK		-2.5 dB		5

																6																						6

																7																						7				4.3

																8																						8				4.27

														0 dB		8																				0 dB		8

																9																						9

																10																						10

																11																						11

										1		16QAM		-2.5 dB		5																1		16QAM		-2.5 dB		5

																6																						6

																7																						7

																8																						8

														0 dB		8																				0 dB		8

																9																						9

																10																						10				5.71

																11																						11				5.88

						0.5 ms time diff. between serving cell and interferring cells		EVA 70		2		QPSK		-2.5 dB		5														EVA 70		2		QPSK		-2.5 dB		5

																6																						6

																7		2.9503		3.4707		17.64%																7

																8		3.0117		3.5558		18.06%																8

														0 dB		8																				0 dB		8

																9																						9

																10		4.1534		4.6354		11.60%																10

																11		4.349		4.8729		12.04%																11

										2		16QAM		-2.5 dB		5																2		16QAM		-2.5 dB		5

																6																						6

																7																						7

																8																						8

														0 dB		8																				0 dB		8

																9																						9

																10																						10

																11																						11

								EVA 70		1		QPSK		-2.5 dB		5														EVA 70		1		QPSK		-2.5 dB		5

																6																						6

																7																						7

																8																						8

														0 dB		8																				0 dB		8

																9																						9

																10																						10

																11																						11

										1		16QAM		-2.5 dB		5																1		16QAM		-2.5 dB		5

																6																						6

																7																						7

																8																						8

														0 dB		8																				0 dB		8

																9																						9

																10																						10

																11																						11





Scenario 2

				Summary of results for Scenario 2

				Transmission Mode		Notes on sim. Assumptions								Geometry 				Averaged throughput (Mbps)				Gain

								Channel model		Number of external interferers		Modulation of ext- interfers						Rel.8 baseline receiver		MMSE-IRC receiver						Number of contributed samples for average		Standard deviation for baseline throughputs		Standard deviation for MMSE-IRC throughputs				Contributing companies for averaging process

				4TX, TM9 
(Scenario 2)				EVA 5		2		QPSK		-2.5 dB		5		-		-		-				-		-		-				

																6		-		-		-				-		-		-				

																7		3.678		4.423		20.55%				7		0.39		0.38				LG Electronics : R4-123444 Intel Corporation : R4-123262 NTT DOCOMO : R4-122722 Renesas Mobile Europe Ltd : R4-123027 ST-Ericsson, Ericsson : R4-122545 Nokia Corporation, Nokia Siemens Networks : R4-123174 NEC : R4-122387 

																8		3.604		4.245		18.09%				7		0.33		0.30				LG Electronics : R4-123444 Intel Corporation : R4-123262 NTT DOCOMO : R4-122722 Renesas Mobile Europe Ltd : R4-123027 ST-Ericsson, Ericsson : R4-122545 Nokia Corporation, Nokia Siemens Networks : R4-123174 NEC : R4-122387 

														0 dB		8		-		-		-				-		-		-				

																9		-		-		-				-		-		-				

																10		5.393		6.266		16.59%				6		0.60		0.53				LG Electronics : R4-123444 Intel Corporation : R4-123262 NTT DOCOMO : R4-122722 Renesas Mobile Europe Ltd : R4-123027 ST-Ericsson, Ericsson : R4-122545 Nokia Corporation, Nokia Siemens Networks : R4-123174 

																11		5.231		6.042		15.66%				6		0.60		0.56				LG Electronics : R4-123444 Intel Corporation : R4-123262 NTT DOCOMO : R4-122722 Renesas Mobile Europe Ltd : R4-123027 ST-Ericsson, Ericsson : R4-122545 Nokia Corporation, Nokia Siemens Networks : R4-123174 

										2		16QAM		-2.5 dB		5		3.849		4.328		12.45%				1		-		-				Huawei, HiSilicon  : R4-123243 

																6		3.958		4.839		22.27%				1		-		-				Huawei, HiSilicon  : R4-123243 

																7		3.662		4.480		22.65%				5		0.44		0.50				LG Electronics : R4-123444 NTT DOCOMO : R4-122722 Huawei, HiSilicon  : R4-123243 ST-Ericsson, Ericsson : R4-122545 Nokia Corporation, Nokia Siemens Networks : R4-123174 

																8		3.560		4.328		21.79%				5		0.37		0.42				LG Electronics : R4-123444 NTT DOCOMO : R4-122722 Huawei, HiSilicon  : R4-123243 ST-Ericsson, Ericsson : R4-122545 Nokia Corporation, Nokia Siemens Networks : R4-123174 

														0 dB		8		5.705		6.576		15.28%				1		-		-				Huawei, HiSilicon  : R4-123243 

																9		5.266		6.500		23.43%				1		-		-				Huawei, HiSilicon  : R4-123243 

																10		5.467		6.396		17.30%				6		0.55		0.57				LG Electronics : R4-123444 NTT DOCOMO : R4-122722 Huawei, HiSilicon  : R4-123243 ST-Ericsson, Ericsson : R4-122545 Nokia Corporation, Nokia Siemens Networks : R4-123174 NEC : R4-122387 

																11		5.241		6.161		17.56%				6		0.55		0.71				LG Electronics : R4-123444 NTT DOCOMO : R4-122722 Huawei, HiSilicon  : R4-123243 ST-Ericsson, Ericsson : R4-122545 Nokia Corporation, Nokia Siemens Networks : R4-123174 NEC : R4-122387 

								EVA 5		1		QPSK		-2.5 dB		5		-		-		-				-		-		-				

																6		-		-		-				-		-		-				

																7		3.483		4.217		21.36%				4		0.23		0.16				LG Electronics : R4-123444 Intel Corporation : R4-123262 NTT DOCOMO : R4-122722 NEC : R4-122387 

																8		3.436		4.030		17.49%				4		0.26		0.19				LG Electronics : R4-123444 Intel Corporation : R4-123262 NTT DOCOMO : R4-122722 NEC : R4-122387 

														0 dB		8		-		-		-				-		-		-				

																9		-		-		-				-		-		-				

																10		5.128		5.997		17.12%				3		0.31		0.18				LG Electronics : R4-123444 Intel Corporation : R4-123262 NTT DOCOMO : R4-122722 

																11		5.109		5.809		14.04%				3		0.46		0.26				LG Electronics : R4-123444 Intel Corporation : R4-123262 NTT DOCOMO : R4-122722 

										1		16QAM		-2.5 dB		5		-		-		-				-		-		-				

																6		-		-		-				-		-		-				

																7		3.180		4.050		27.30%				1		-		-				NTT DOCOMO : R4-122722 

																8		3.020		3.760		24.40%				1		-		-				NTT DOCOMO : R4-122722 

														0 dB		8		-		-		-				-		-		-				

																9		-		-		-				-		-		-				

																10		5.140		6.050		18.00%				2		-		-				NTT DOCOMO : R4-122722 NEC : R4-122387 

																11		4.850		5.575		14.75%				2		-		-				NTT DOCOMO : R4-122722 NEC : R4-122387 

								EVA 70		2		QPSK		-2.5 dB		5		-		-		-				-		-		-				

																6		-		-		-				-		-		-				

																7		2.699		3.161		17.10%				1		-		-				LG Electronics : R4-123444 

																8		2.741		3.254		18.72%				1		-		-				LG Electronics : R4-123444 
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