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1 Introduction

In RAN4#73 meeting it was agreed to evaluate different options to verify the proper UE implementation on whitening for SU-MIMO receivers as following.
Multi-cell whitening verification test

· In RAN4#73, it is agreed to take case 2.2 with code rate 3/5 of option 2 as the working assumption.
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case 2.2 TM3/TM1 EVA70 2x2 Medium 1x2 Medium 3/5:  MCS8 for subframe 0 and MCS9 for subframe 1, 2, 3, 4, 6, 7, 8 and 9 16QAM  6.24


· Interested company is encouraged to evaluate higher INR settings

· Interested company is encouraged to provide alignment results by email before January 10, 2015 as intermediate check point and provide impairment results in RAN4#74

· Interested company is encouraged to evaluate the setup of 2x2 medium with phase rotation for interference cell
· Simulation assumptions for alignment is listed in Table 1, interested companies are encouraged to provide other receiver type results in addition to the ones listed in the table.

Table 1 Multi-cell whitening verification simulation assumption

	Parameter
	Unit
	Cell 1
	Cell 2

	Bandwidth
	MHz
	10 MHz

	Downlink power allocation
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	dB
	-3
	0
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	-3
	0

	
	(
	
	0
	0

	Cell-specific reference signals
	
	Antenna ports 0,1
	Antenna port 0

	Cyclic Prefix
	
	Normal
	Normal

	Cell ID
	
	0
	1

	Transmission mode
	
	3
	1

	 SNR 
	dB
	6:1:22
	N/A

	INR
	dB
	N/A
	[6.24]
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at antenna port
	dBm/15kHz
	-98
	N/A

	Propagation channel
	
	EVA70
	EVA70

	Correlation and antenna configuration
	
	Medium (2x2)
	Medium(1x2)

	TX EVM
	%
	6
	6

	Number of OFDM symbols for PDCCH
	
	2
	2

	Fixed Reference measurement channel
	
	MCS8 for SF0, MCS9 for SF 1,2,3,4,6,7,8 and 9
	R.3 FDD

	Max number of HARQ transmissions
	
	4
	N/A

	Redundancy version coding sequence
	
	{0,1,2,3}
	N/A

	Receiver types
	
	R-ML w/ and w/o whitening, MMSE-IRC and MMSE
	N/A


In this contribution we provide simulation results for all proposed options with all SU-MIMO candidate receivers in order to verify the whitening functionality as UE implementation.
2 Alignment results
Figure 1 shows the results with interfering cell as 1x2 medium correlation with INR=6.24dB. Figure 2 showns the same wit 2x2 medium with phase rotations. 
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Figure 1 INR=6.24dB with 1x2 medium on interfering cell
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Figure 2 INR=6.24dB with 2x2 medium on interfering cell

It can be seen with both 1x2 and 2x2 medium with INR=6.24dB on the interfering cell the difference between with and without whitening is around 1.5dB which is not very adquent from defining requirement point of view. Figure 3 shows the results with interfering cell as 1x2 medium correlation with INR=12.95dB. Figure 4 showns the same wit 2x2 medium with phase rotations. 
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Figure 3 INR=12.95dB with 1x2 medium on interfering cell
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Figure 4 INR=12.95dB with 2x2 medium on interfering cell

It can be seen with both 1x2 and 2x2 medium with INR=12.95dB on the interfering cell the difference between with and without whitening is beyond 3dB so it’s good enough to set up requirement to diffrienciate the implementation difference.
Also for both evaluated INRs the ML gives slightly better results than CWIC so based on the agreement to take the worse receiver from SU-MIMO candidate receivers to set up requirement we should use CWIC receiver to set up requirements.

The full set of alignment results can be found attached as following.
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So based on the observations above we propose the following.

Proposal 1: Both 1x2 and 2x2 medium with INR=12.95dB can be used for verifying the whitening functionality.

Proposal 2: Use CWIC receiver as the worse performance receiver to set up demodulation requirements for whitening tests.
3 Impairment results

Furthermore in Table 2 we provide the impairment results with INR=12.95dB at 70% maximum TP.

Table 2 Impairment results

	Options
	SNR

	1x2
	15,61dB

	2x2
	16,79dB


4 Conclusions

In this contribution we discuss the methodology to verify the whitening functionality for SU-MIMO receivers and have the proposal as following.

Proposal 1: Both 1x2 and 2x2 medium with INR=12.95dB can be used for verifying the whitening functionality.

Proposal 2: Use CWIC receiver as the worse performance receiver to set up demodulation requirements for whitening tests.
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Alignment results

				SNR @70% Max Tput		Average								STD								Spread								Huawei (R4-15xxxx)								Intel (R4-15xxxx)								DOCOMO (R4-15xxxx)								Ericsson (R4-15xxxx)								D (R4-15xxxx)								E (R4-15xxxx)								F (R4-15xxxx)								G (R4-15xxxx)								H (R4-15xxxx)								I (R4-15xxxx)								J (R4-15xxxx)

				Test Case		R-ML w/ WF		R-ML w/o WF		IRC		MMSE		R-ML w/ WF		R-ML w/o WF		IRC		MMSE		R-ML w/ WF		R-ML w/o WF		IRC		MMSE		R-ML w/ WF		R-ML w/o WF		IRC		MMSE		R-ML w/ WF		R-ML w/o WF		IRC		MMSE		R-ML w/ WF		R-ML w/o WF		IRC		MMSE		R-ML w/ WF		R-ML w/o WF		IRC		MMSE		R-ML w/ WF		R-ML w/o WF		IRC		MMSE		R-ML w/ WF		R-ML w/o WF		IRC		MMSE		R-ML w/ WF		R-ML w/o WF		IRC		MMSE		R-ML w/ WF		R-ML w/o WF		IRC		MMSE		R-ML w/ WF		R-ML w/o WF		IRC		MMSE		R-ML w/ WF		R-ML w/o WF		IRC		MMSE		R-ML w/ WF		R-ML w/o WF		IRC		MMSE

				INR = 6.24 dB		13.06		15.09		15.27		16.15		2.37		2.69		2.96		2.62		14.53		16.77		17.33		17.76		14.53		16.51		17.33		17.56		13.09		14.49		15.19		16.19		14.32		16.77		16.60		17.76		10.33		11.99		11.87		13.12

				INR = 12.95 dB		16.43		20.96		19.73		21.74		2.13		3.24		2.78		2.51		17.94		22.93		21.51		23.40		17.94		22.72		21.51		22.98		16.60		21.22		18.60		22.18		17.35		22.93		21.15		23.40		14.00		17.22		16.53		18.85





				SNR gain of R-ML w/WF over R-ML w/o WF		Average		Huawei (R4-15xxxx)		Intel (R4-15xxxx)		DOCOMO (R4-15xxxx)		C (R4-15xxxx)		D (R4-15xxxx)		E (R4-15xxxx)		F (R4-15xxxx)		G (R4-15xxxx)		H (R4-15xxxx)		I (R4-15xxxx)		J (R4-15xxxx)

				INR = 6.24 dB		1.94		1.98		1.40		2.45

				INR = 12.95 dB		4.99		4.78		4.62		5.58

















Impairment results

				SNR @70% Max Tput		Average		Average+margin (+0.5dB)		Huawei (R4-15xxxx)		Intel (R4-15xxxx)		B (R4-15xxxx)		C (R4-15xxxx)		D (R4-15xxxx)		E (R4-15xxxx)		F (R4-15xxxx)		G (R4-15xxxx)		H (R4-15xxxx)		I (R4-15xxxx)		J (R4-15xxxx)

				INR = 6.24 dB								16.10

				INR = 12.95 dB								19.50



































INR-6.24dB

				Max Tput (Mbps)		70%

				14.18		9.93



				FDD TM3		Throughput (Mbps)

						Huawei (R4-15xxxx)								Intel (R4-15xxxx)								DOCOMO (R4-15xxxx)								Ericsson (R4-15xxxx)								D (R4-15xxxx)								E (R4-15xxxx)								F (R4-15xxxx)								G (R4-15xxxx)								H (R4-15xxxx)								I (R4-15xxxx)								J (R4-15xxxx)

				SNR (dB)		R-ML w/ WF		R-ML w/o WF		IRC		MMSE		R-ML w/ WF		R-ML w/o WF		IRC		MMSE		R-ML w/ WF		R-ML w/o WF		IRC		MMSE		R-ML w/ WF		R-ML w/o WF		IRC		MMSE		CWIC w/ WF		CWIC w/o WF		IRC		MMSE		R-ML w/ WF		R-ML w/o WF		IRC		MMSE		R-ML w/ WF		R-ML w/o WF		IRC		MMSE		R-ML w/ WF		R-ML w/o WF		IRC		MMSE		R-ML w/ WF		R-ML w/o WF		IRC		MMSE		R-ML w/ WF		R-ML w/o WF		IRC		MMSE		R-ML w/ WF		R-ML w/o WF		IRC		MMSE

				6		3.8879		2.7457		3.6958		2.4437		4.11		3.51		3.98		3.47		3.71		1.29		3.13		1.84		6.8328		5.2374		6.5221		4.9708

				7		4.5034		3.7798		4.2875		3.5024		4.72		4.08		4.41		3.96										7.0951		5.8762		6.9069		5.5731

				8		4.9978		4.4247		4.7257		4.2335		5.52		4.68		5.16		4.42		4.84		3.35		4.43		3.69		7.4701		6.5361		7.0807		6.2344

				9		5.6724		4.9405		5.1339		4.7398		6.37		5.38		5.93		5.11										8.2411		7.1437		7.3356		6.797

				10		6.4178		5.4726		5.7633		5.2167		6.94		6.02		6.68		5.76		6.30		4.69		5.47		4.79		9.5247		7.8794		7.9242		7.2723

				11		7.0050		6.0738		6.4549		5.7724		7.33		6.72		7.03		6.42										11.3519		8.7153		8.8429		7.867

				12		7.4546		6.6811		6.9302		6.3958		8.10		7.29		7.11		6.90		7.41		5.95		6.79		5.97		12.8777		9.9404		10.1028		8.6503

				13		8.0125		7.2469		7.1197		6.8928		9.77		8.12		7.38		7.16										13.708		11.3397		11.5986		9.7021

				14		9.0049		7.7255		7.3198		7.2570		11.54		9.23		8.11		7.57		9.43		7.33		7.49		7.05		14.0405		12.6095		12.8404		11.0501

				15		10.8390		8.3450		7.6107		7.5313		13.11		10.65		9.62		8.37										14.16		13.4725		13.5807		12.3403

				16		12.4798		9.3105		8.3280		8.0947		13.81		11.99		11.26		9.67		12.59		9.02		9.11		8.12		14.1778		13.886		13.9831		13.2589

				17		13.4661		10.5443		9.4584		9.1432		14.09		13.00		12.74		11.06										14.1808		14.0931		14.1245		13.7916

				18		13.9496		11.8385		10.9577		10.5869		14.16		13.69		13.63		12.52		14.03		11.38		11.81		10.18		14.1808		14.1694		14.1683		14.05

				19		14.0973		12.9485		12.2104		11.9434		14.18		13.99		14.02		13.52										14.1808		14.1794		14.1778		14.1519

				20		14.1607		13.6167		13.2783		12.9899		14.18		14.12		14.15		13.92		14.18		13.36		13.67		12.58		14.1808		14.1808		14.18		14.1762

				21		14.1807		13.9321		13.8084		13.6976		14.18		14.17		14.17		14.10										14.1808		14.1808		14.1808		14.1786

				22		14.1807		14.1208		14.0824		13.9891		14.18		14.18		14.18		14.17		14.18		14.07		14.13		13.85		14.1808		14.1808		14.1808		14.1808

				23

				24

				25

				26

				SNR @70% MaxTput		14.53		16.51		17.33		17.56		13.09		14.49		15.19		16.19		14.32		16.77		16.60		17.76		10.33		11.99		11.87		13.12





































































































































































































































FDD TM3

Huawei (R4-15xxxx) R-ML w/ WF	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	3.8879000000000001	4.5034000000000001	4.9977999999999998	5.6723999999999997	6.4177999999999997	7.0049999999999999	7.4546000000000001	8.0124999999999993	9.0048999999999992	10.839	12.479799999999999	13.466100000000001	13.9496	14.097300000000001	14.1607	14.1807	14.1807	Huawei (R4-15xxxx) R-ML w/o WF	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	2.7456999999999998	3.7797999999999998	4.4246999999999996	4.9405000000000001	5.4725999999999999	6.0738000000000003	6.6810999999999998	7.2469000000000001	7.7255000000000003	8.3450000000000006	9.3104999999999993	10.5443	11.8385	12.948499999999999	13.6167	13.9321	14.120799999999999	Huawei (R4-15xxxx) IRC	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	3.6958000000000002	4.2874999999999996	4.7256999999999998	5.1338999999999997	5.7633000000000001	6.4549000000000003	6.9302000000000001	7.1196999999999999	7.3197999999999999	7.6106999999999996	8.3279999999999994	9.4583999999999993	10.957700000000001	12.2104	13.2783	13.808400000000001	14.0824	Huawei (R4-15xxxx) MMSE	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	2.4437000000000002	3.5024000000000002	4.2335000000000003	4.7397999999999998	5.2167000000000003	5.7724000000000002	6.3958000000000004	6.8928000000000003	7.2569999999999997	7.5312999999999999	8.0946999999999996	9.1432000000000002	10.5869	11.9434	12.9899	13.6976	13.989100000000001	Intel (R4-15xxxx) R-ML w/ WF	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	4.1102999999999996	4.7236000000000002	5.5224000000000002	6.3655999999999997	6.9427000000000003	7.3308	8.1042000000000005	9.7703000000000007	11.541	13.114000000000001	13.805999999999999	14.087	14.161	14.177	14.180999999999999	14.180999999999999	14.180999999999999	Intel (R4-15xxxx) R-ML w/o WF	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	3.5106000000000002	4.0758000000000001	4.6780999999999997	5.3768000000000002	6.0247999999999999	6.7221000000000002	7.2908999999999997	8.1183999999999994	9.2250999999999994	10.651	11.986000000000001	13.000999999999999	13.688000000000001	13.984999999999999	14.124000000000001	14.167999999999999	14.177	Intel (R4-15xxxx) IRC	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	3.9781	4.4126000000000003	5.1558999999999999	5.9322999999999997	6.6780999999999997	7.0288000000000004	7.11	7.3765999999999998	8.1119000000000003	9.6168999999999993	11.259	12.737	13.631	14.02	14.148999999999999	14.173999999999999	14.179	Intel (R4-15xxxx) MMSE	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	3.4672999999999998	3.9580000000000002	4.4223999999999997	5.1120999999999999	5.7557	6.4158999999999997	6.9	7.1593	7.5711000000000004	8.3725000000000005	9.6693999999999996	11.057	12.523999999999999	13.521000000000001	13.923999999999999	14.101000000000001	14.166	DOCOMO (R4-15xxxx) R-ML w/ WF	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	3.71	4.84	6.3	7.41	9.43	12.59	14.03	14.18	14.18	DOCOMO (R4-15xxxx) R-ML w/o WF	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	1.29	3.35	4.6900000000000004	5.95	7.33	9.02	11.38	13.36	14.07	DOCOMO (R4-15xxxx) IRC	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	3.13	4.43	5.47	6.79	7.49	9.11	11.81	13.67	14.13	DOCOMO (R4-15xxxx) MMSE	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	1.84	3.69	4.79	5.97	7.05	8.1199999999999992	10.18	12.58	13.85	Ericsson (R4-15xxxx) R-ML w/ WF	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	6.8327999999999998	7.0951000000000004	7.4701000000000004	8.2410999999999994	9.5246999999999993	11.351900000000001	12.877700000000001	13.708	14.0405	14.16	14.1778	14.1808	14.1808	14.1808	14.1808	14.1808	14.1808	Ericsson (R4-15xxxx) R-ML w/o WF	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	5.2374000000000001	5.8761999999999999	6.5361000000000002	7.1436999999999999	7.8794000000000004	8.7152999999999992	9.9404000000000003	11.339700000000001	12.609500000000001	13.4725	13.885999999999999	14.0931	14.1694	14.179399999999999	14.1808	14.1808	14.1808	Ericsson (R4-15xxxx) IRC	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	6.5221	6.9069000000000003	7.0807000000000002	7.3356000000000003	7.9241999999999999	8.8429000000000002	10.1028	11.598599999999999	12.840400000000001	13.5807	13.9831	14.124499999999999	14.1683	14.1778	14.18	14.1808	14.1808	Ericsson (R4-15xxxx) MMSE	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	4.9707999999999997	5.5731000000000002	6.2343999999999999	6.7969999999999997	7.2723000000000004	7.867	8.6502999999999997	9.7020999999999997	11.0501	12.340299999999999	13.258900000000001	13.791600000000001	14.05	14.151899999999999	14.1762	14.178599999999999	14.1808	D (R4-15xxxx) CWIC w/ WF	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	D (R4-15xxxx) CWIC w/o WF	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	D (R4-15xxxx) IRC	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	D (R4-15xxxx) MMSE	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	E (R4-15xxxx) R-ML w/ WF	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	E (R4-15xxxx) R-ML w/o WF	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	E (R4-15xxxx) IRC	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	E (R4-15xxxx) MMSE	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	F (R4-15xxxx) R-ML w/ WF	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	F (R4-15xxxx) R-ML w/o WF	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	F (R4-15xxxx) IRC	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	F (R4-15xxxx) MMSE	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	G (R4-15xxxx) R-ML w/ WF	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	G (R4-15xxxx) R-ML w/o WF	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	G (R4-15xxxx) IRC	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	G (R4-15xxxx) MMSE	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	H (R4-15xxxx) R-ML w/ WF	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	H (R4-15xxxx) R-ML w/o WF	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	H (R4-15xxxx) IRC	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	H (R4-15xxxx) MMSE	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	I (R4-15xxxx) R-ML w/ WF	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	I (R4-15xxxx) R-ML w/o WF	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	I (R4-15xxxx) IRC	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	I (R4-15xxxx) MMSE	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	J (R4-15xxxx) R-ML w/ WF	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	J (R4-15xxxx) R-ML w/o WF	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	J (R4-15xxxx) IRC	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	J (R4-15xxxx) MMSE	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	SNR (dB)



Tput (Mbps)





FDD TM3 with R-ML w/ WF

Huawei (R4-15xxxx) R-ML w/ WF	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	3.8879000000000001	4.5034000000000001	4.9977999999999998	5.6723999999999997	6.4177999999999997	7.0049999999999999	7.4546000000000001	8.0124999999999993	9.0048999999999992	10.839	12.479799999999999	13.466100000000001	13.9496	14.097300000000001	14.1607	14.1807	14.1807	Intel (R4-15xxxx) R-ML w/ WF	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	4.1102999999999996	4.7236000000000002	5.5224000000000002	6.3655999999999997	6.9427000000000003	7.3308	8.1042000000000005	9.7703000000000007	11.541	13.114000000000001	13.805999999999999	14.087	14.161	14.177	14.180999999999999	14.180999999999999	14.180999999999999	DOCOMO (R4-15xxxx) R-ML w/ WF	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	3.71	4.84	6.3	7.41	9.43	12.59	14.03	14.18	14.18	Ericsson (R4-15xxxx) R-ML w/ WF	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	6.8327999999999998	7.0951000000000004	7.4701000000000004	8.2410999999999994	9.5246999999999993	11.351900000000001	12.877700000000001	13.708	14.0405	14.16	14.1778	14.1808	14.1808	14.1808	14.1808	14.1808	14.1808	D (R4-15xxxx) CWIC w/ WF	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	E (R4-15xxxx) R-ML w/ WF	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	F (R4-15xxxx) R-ML w/ WF	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	G (R4-15xxxx) R-ML w/ WF	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	H (R4-15xxxx) R-ML w/ WF	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	I (R4-15xxxx) R-ML w/ WF	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	J (R4-15xxxx) R-ML w/ WF	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	SNR (dB)



Tput (Mbps)





FDD TM3 with R-ML w/o WF

Huawei (R4-15xxxx) R-ML w/o WF	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	2.7456999999999998	3.7797999999999998	4.4246999999999996	4.9405000000000001	5.4725999999999999	6.0738000000000003	6.6810999999999998	7.2469000000000001	7.7255000000000003	8.3450000000000006	9.3104999999999993	10.5443	11.8385	12.948499999999999	13.6167	13.9321	14.120799999999999	Intel (R4-15xxxx) R-ML w/o WF	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	3.5106000000000002	4.0758000000000001	4.6780999999999997	5.3768000000000002	6.0247999999999999	6.7221000000000002	7.2908999999999997	8.1183999999999994	9.2250999999999994	10.651	11.986000000000001	13.000999999999999	13.688000000000001	13.984999999999999	14.124000000000001	14.167999999999999	14.177	DOCOMO (R4-15xxxx) R-ML w/o WF	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	1.29	3.35	4.6900000000000004	5.95	7.33	9.02	11.38	13.36	14.07	Ericsson (R4-15xxxx) R-ML w/o WF	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	5.2374000000000001	5.8761999999999999	6.5361000000000002	7.1436999999999999	7.8794000000000004	8.7152999999999992	9.9404000000000003	11.339700000000001	12.609500000000001	13.4725	13.885999999999999	14.0931	14.1694	14.179399999999999	14.1808	14.1808	14.1808	D (R4-15xxxx) CWIC w/o WF	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	E (R4-15xxxx) R-ML w/o WF	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	F (R4-15xxxx) R-ML w/o WF	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	G (R4-15xxxx) R-ML w/o WF	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	H (R4-15xxxx) R-ML w/o WF	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	I (R4-15xxxx) R-ML w/o WF	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	J (R4-15xxxx) R-ML w/o WF	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	SNR (dB)



Tput (Mbps)





FDD TM3 with IRC

Huawei (R4-15xxxx) IRC	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	3.6958000000000002	4.2874999999999996	4.7256999999999998	5.1338999999999997	5.7633000000000001	6.4549000000000003	6.9302000000000001	7.1196999999999999	7.3197999999999999	7.6106999999999996	8.3279999999999994	9.4583999999999993	10.957700000000001	12.2104	13.2783	13.808400000000001	14.0824	Intel (R4-15xxxx) IRC	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	3.9781	4.4126000000000003	5.1558999999999999	5.9322999999999997	6.6780999999999997	7.0288000000000004	7.11	7.3765999999999998	8.1119000000000003	9.6168999999999993	11.259	12.737	13.631	14.02	14.148999999999999	14.173999999999999	14.179	DOCOMO (R4-15xxxx) IRC	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	3.13	4.43	5.47	6.79	7.49	9.11	11.81	13.67	14.13	Ericsson (R4-15xxxx) IRC	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	6.5221	6.9069000000000003	7.0807000000000002	7.3356000000000003	7.9241999999999999	8.8429000000000002	10.1028	11.598599999999999	12.840400000000001	13.5807	13.9831	14.124499999999999	14.1683	14.1778	14.18	14.1808	14.1808	D (R4-15xxxx) IRC	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	E (R4-15xxxx) IRC	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	F (R4-15xxxx) IRC	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	G (R4-15xxxx) IRC	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	H (R4-15xxxx) IRC	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	I (R4-15xxxx) IRC	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	J (R4-15xxxx) IRC	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	SNR (dB)



Tput (Mbps)





FDD TM3 with MMSE

Huawei (R4-15xxxx) MMSE	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	2.4437000000000002	3.5024000000000002	4.2335000000000003	4.7397999999999998	5.2167000000000003	5.7724000000000002	6.3958000000000004	6.8928000000000003	7.2569999999999997	7.5312999999999999	8.0946999999999996	9.1432000000000002	10.5869	11.9434	12.9899	13.6976	13.989100000000001	Intel (R4-15xxxx) MMSE	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	3.4672999999999998	3.9580000000000002	4.4223999999999997	5.1120999999999999	5.7557	6.4158999999999997	6.9	7.1593	7.5711000000000004	8.3725000000000005	9.6693999999999996	11.057	12.523999999999999	13.521000000000001	13.923999999999999	14.101000000000001	14.166	DOCOMO (R4-15xxxx) MMSE	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	1.84	3.69	4.79	5.97	7.05	8.1199999999999992	10.18	12.58	13.85	Ericsson (R4-15xxxx) MMSE	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	4.9707999999999997	5.5731000000000002	6.2343999999999999	6.7969999999999997	7.2723000000000004	7.867	8.6502999999999997	9.7020999999999997	11.0501	12.340299999999999	13.258900000000001	13.791600000000001	14.05	14.151899999999999	14.1762	14.178599999999999	14.1808	D (R4-15xxxx) MMSE	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	E (R4-15xxxx) MMSE	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	F (R4-15xxxx) MMSE	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	G (R4-15xxxx) MMSE	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	H (R4-15xxxx) MMSE	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	I (R4-15xxxx) MMSE	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	J (R4-15xxxx) MMSE	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	SNR (dB)



Tput (Mbps)







INR-12.95dB

				Max Tput (Mbps)		70%

				14.18		9.93



				FDD TM3		Throughput (Mbps)

						Huawei (R4-15xxxx)								Intel (R4-15xxxx)								DOCOMO (R4-15xxxx)								Ericsson (R4-15xxxx)								D (R4-15xxxx)								E (R4-15xxxx)								F (R4-15xxxx)								G (R4-15xxxx)								H (R4-15xxxx)								I (R4-15xxxx)								J (R4-15xxxx)

				SNR (dB)		R-ML w/ WF		R-ML w/o WF		IRC		MMSE		R-ML w/ WF		R-ML w/o WF		IRC		MMSE		R-ML w/ WF		R-ML w/o WF		IRC		MMSE		R-ML w/ WF		R-ML w/o WF		IRC		MMSE		CWIC w/ WF		CWIC w/o WF		IRC		MMSE		R-ML w/ WF		R-ML w/o WF		IRC		MMSE		R-ML w/ WF		R-ML w/o WF		IRC		MMSE		R-ML w/ WF		R-ML w/o WF		IRC		MMSE		R-ML w/ WF		R-ML w/o WF		IRC		MMSE		R-ML w/ WF		R-ML w/o WF		IRC		MMSE		R-ML w/ WF		R-ML w/o WF		IRC		MMSE

				6		0.3004		0		0.1746		0										0.49		0.00		0.01		0.00		4.5695		0.20092		4.1864		0.12795

				7		1.2703		0.0115		1.0223		0																		5.1891		0.81176		4.7338		0.59043

				8		2.7242		0.1077		2.3134		0.0528										3.01		0.00		0.65		0.00		5.8564		1.9158		5.2792		1.6008

				9		3.7653		0.4635		3.5037		0.2514																		6.5565		3.2001		6.1121		2.871

				10		4.4207		1.2445		4.1152		0.8571		4.55		1.06		4.29		1.05		4.36		0.09		2.80		0.24		6.9468		4.2285		6.6932		4.0077

				11		4.9296		2.252		4.5765		1.7465		5.32		1.93		4.99		2.05										7.3548		5.0046		6.9886		4.7191

				12		5.603		3.2176		4.8955		2.8061		6.03		2.95		5.73		3.03		5.49		1.08		4.23		1.71		7.8854		5.598		7.106		5.348

				13		6.2616		4.0799		5.3568		3.7329		6.75		3.78		6.45		3.68										8.6849		6.2489		7.2848		5.9145

				14		6.8693		4.6346		5.9532		4.3528		7.20		4.35		6.94		4.21		6.93		3.12		5.24		3.58		9.9299		6.8687		7.6912		6.4948

				15		7.3019		5.0857		6.6139		4.9344		7.80		5.05		7.10		4.83										11.5018		7.556		8.3451		7.0402

				16		7.8143		5.6465		6.9506		5.3864		8.93		5.69		7.31		5.43		8.04		4.58		6.52		4.78		12.8162		8.2885		9.3229		7.618

				17		8.6276		6.2361		7.1925		5.9828		10.60		6.35		7.84		6.06										13.6674		9.1805		10.6067		8.2543

				18		10.0213		6.7734		7.3847		6.5808		12.23		7.02		8.95		6.63		10.84		5.84		7.38		5.96		14.0018		10.3184		11.9036		9.0623

				19		11.8296		7.3596		7.713		7.1281		13.36		7.73		10.57		7.18										14.1447		11.5536		12.873		10.1535

				20		13.029		7.805		8.3739		7.6037		13.87		8.62		12.08		7.78		13.51		7.27		8.67		7.18		14.1746		12.706		13.4705		11.2998

				21		13.768		8.4667		9.2954		8.0649		14.11		9.66		13.15		8.62										14.18		13.4535		13.9021		12.4441

				22		14.0459		9.2252		10.5839		8.8875		14.17		10.90		13.83		9.71		14.15		8.93		10.86		8.52		14.1808		13.8405		14.0836		13.2534

				23		14.1327		10.2078		11.7863		9.953		14.18		12.12		14.08		10.97										14.1808		14.0607		14.152		13.7618

				24		14.1687		11.3733		12.8831		11.143		14.18		13.10		14.15		12.17		14.18		11.08		12.98		10.53		14.1808		14.1554		14.1706		14.0154

				25		14.1807		12.3377		13.5559		12.4319		14.18		13.66		14.17		13.13										14.1808		14.1764		14.1786		14.1404

				26		14.1807		13.2872		13.9491		13.2688		14.18		13.98		14.18		13.72		14.18		13.10		13.94		12.69		14.1808		14.1808		14.1808		14.1714

				SNR @70% MaxTput		17.94		22.72		21.51		22.98		16.60		21.22		18.60		22.18		17.35		22.93		21.15		23.40		14.00		17.22		16.53		18.85



























































FDD TM3

Huawei (R4-15xxxx) R-ML w/ WF	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	0.3004	1.2703	2.7242000000000002	3.7652999999999999	4.4207000000000001	4.9295999999999998	5.6029999999999998	6.2615999999999996	6.8693	7.3018999999999998	7.8143000000000002	8.6275999999999993	10.0213	11.829599999999999	13.029	13.768000000000001	14.0459	14.1327	14.168699999999999	14.1807	14.1807	Huawei (R4-15xxxx) R-ML w/o WF	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	0	1.15E-2	0.1077	0.46350000000000002	1.2444999999999999	2.2519999999999998	3.2176	4.0799000000000003	4.6345999999999998	5.0857000000000001	5.6464999999999996	6.2361000000000004	6.7733999999999996	7.3596000000000004	7.8049999999999997	8.4666999999999994	9.2251999999999992	10.207800000000001	11.3733	12.3377	13.2872	Huawei (R4-15xxxx) IRC	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	0.17460000000000001	1.0223	2.3134000000000001	3.5036999999999998	4.1151999999999997	4.5765000000000002	4.8955000000000002	5.3567999999999998	5.9531999999999998	6.6139000000000001	6.9505999999999997	7.1924999999999999	7.3846999999999996	7.7130000000000001	8.3739000000000008	9.2954000000000008	10.5839	11.786300000000001	12.883100000000001	13.555899999999999	13.9491	Huawei (R4-15xxxx) MMSE	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	0	0	5.28E-2	0.25140000000000001	0.85709999999999997	1.7464999999999999	2.8060999999999998	3.7328999999999999	4.3528000000000002	4.9344000000000001	5.3864000000000001	5.9828000000000001	6.5808	7.1280999999999999	7.6036999999999999	8.0648999999999997	8.8874999999999993	9.9529999999999994	11.143000000000001	12.431900000000001	13.268800000000001	Intel (R4-15xxxx) R-ML w/ WF	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	4.5545999999999998	5.3220999999999998	6.0259	6.7542	7.1969000000000003	7.7990000000000004	8.9341000000000008	10.602	12.228999999999999	13.36	13.872	14.114000000000001	14.166	14.178000000000001	14.180999999999999	14.180999999999999	14.180999999999999	Intel (R4-15xxxx) R-ML w/o WF	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	1.0599000000000001	1.9258999999999999	2.9453	3.7778999999999998	4.3460999999999999	5.0460000000000003	5.6863999999999999	6.3456000000000001	7.0152999999999999	7.7291999999999996	8.6201000000000008	9.6598000000000006	10.898999999999999	12.119	13.103999999999999	13.66	13.976000000000001	Intel (R4-15xxxx) IRC	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	4.2885999999999997	4.9945000000000004	5.7281000000000004	6.4469000000000003	6.9397000000000002	7.0994000000000002	7.3102	7.8421000000000003	8.9474999999999998	10.571999999999999	12.08	13.151999999999999	13.827	14.076000000000001	14.151	14.170999999999999	14.18	Intel (R4-15xxxx) MMSE	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	1.0458000000000001	2.0527000000000002	3.0316000000000001	3.6806000000000001	4.2123999999999997	4.8296999999999999	5.4345999999999997	6.0579999999999998	6.6317000000000004	7.1756000000000002	7.7782999999999998	8.6217000000000006	9.7052999999999994	10.965	12.169	13.132999999999999	13.724	DOCOMO (R4-15xxxx) R-ML w/ WF	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	0.49	3.01	4.3600000000000003	5.49	6.93	8.0399999999999991	10.84	13.51	14.15	14.18	14.18	DOCOMO (R4-15xxxx) R-ML w/o WF	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	0	0	0.09	1.08	3.12	4.58	5.84	7.27	8.93	11.08	13.1	DOCOMO (R4-15xxxx) IRC	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	0.01	0.65	2.8	4.2300000000000004	5.24	6.52	7.38	8.67	10.86	12.98	13.94	DOCOMO (R4-15xxxx) MMSE	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	0	0	0.24	1.71	3.58	4.78	5.96	7.18	8.52	10.53	12.69	Ericsson (R4-15xxxx) R-ML w/ WF	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	4.5694999999999997	5.1890999999999998	5.8563999999999998	6.5564999999999998	6.9467999999999996	7.3548	7.8853999999999997	8.6849000000000007	9.9298999999999999	11.501799999999999	12.8162	13.667400000000001	14.001799999999999	14.1447	14.1746	14.18	14.1808	14.1808	14.1808	14.1808	14.1808	Ericsson (R4-15xxxx) R-ML w/o WF	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	0.20091999999999999	0.81176000000000004	1.9157999999999999	3.2000999999999999	4.2285000000000004	5.0045999999999999	5.5979999999999999	6.2488999999999999	6.8686999999999996	7.556	8.2885000000000009	9.1805000000000003	10.3184	11.553599999999999	12.706	13.4535	13.8405	14.060700000000001	14.1554	14.176399999999999	14.1808	Ericsson (R4-15xxxx) IRC	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	4.1863999999999999	4.7337999999999996	5.2792000000000003	6.1120999999999999	6.6932	6.9885999999999999	7.1059999999999999	7.2847999999999997	7.6912000000000003	8.3451000000000004	9.3229000000000006	10.6067	11.903600000000001	12.872999999999999	13.470499999999999	13.902100000000001	14.083600000000001	14.151999999999999	14.1706	14.178599999999999	14.1808	Ericsson (R4-15xxxx) MMSE	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	0.12795000000000001	0.59043000000000001	1.6008	2.871	4.0076999999999998	4.7191000000000001	5.3479999999999999	5.9145000000000003	6.4947999999999997	7.0401999999999996	7.6180000000000003	8.2543000000000006	9.0623000000000005	10.153499999999999	11.299799999999999	12.444100000000001	13.253399999999999	13.761799999999999	14.0154	14.1404	14.1714	D (R4-15xxxx) CWIC w/ WF	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	D (R4-15xxxx) CWIC w/o WF	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	D (R4-15xxxx) IRC	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	D (R4-15xxxx) MMSE	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	E (R4-15xxxx) R-ML w/ WF	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	E (R4-15xxxx) R-ML w/o WF	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	E (R4-15xxxx) IRC	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	E (R4-15xxxx) MMSE	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	F (R4-15xxxx) R-ML w/ WF	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	F (R4-15xxxx) R-ML w/o WF	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	F (R4-15xxxx) IRC	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	F (R4-15xxxx) MMSE	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	G (R4-15xxxx) R-ML w/ WF	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	G (R4-15xxxx) R-ML w/o WF	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	G (R4-15xxxx) IRC	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	G (R4-15xxxx) MMSE	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	H (R4-15xxxx) R-ML w/ WF	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	H (R4-15xxxx) R-ML w/o WF	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	H (R4-15xxxx) IRC	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	H (R4-15xxxx) MMSE	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	I (R4-15xxxx) R-ML w/ WF	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	I (R4-15xxxx) R-ML w/o WF	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	I (R4-15xxxx) IRC	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	I (R4-15xxxx) MMSE	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	J (R4-15xxxx) R-ML w/ WF	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	J (R4-15xxxx) R-ML w/o WF	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	J (R4-15xxxx) IRC	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	J (R4-15xxxx) MMSE	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	SNR (dB)



Tput (Mbps)





FDD TM3 with R-ML w/ WF

Huawei (R4-15xxxx) R-ML w/ WF	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	0.3004	1.2703	2.7242000000000002	3.7652999999999999	4.4207000000000001	4.9295999999999998	5.6029999999999998	6.2615999999999996	6.8693	7.3018999999999998	7.8143000000000002	8.6275999999999993	10.0213	11.829599999999999	13.029	13.768000000000001	14.0459	14.1327	14.168699999999999	14.1807	14.1807	Intel (R4-15xxxx) R-ML w/ WF	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	4.5545999999999998	5.3220999999999998	6.0259	6.7542	7.1969000000000003	7.7990000000000004	8.9341000000000008	10.602	12.228999999999999	13.36	13.872	14.114000000000001	14.166	14.178000000000001	14.180999999999999	14.180999999999999	14.180999999999999	DOCOMO (R4-15xxxx) R-ML w/ WF	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	0.49	3.01	4.3600000000000003	5.49	6.93	8.0399999999999991	10.84	13.51	14.15	14.18	14.18	Ericsson (R4-15xxxx) R-ML w/ WF	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	4.5694999999999997	5.1890999999999998	5.8563999999999998	6.5564999999999998	6.9467999999999996	7.3548	7.8853999999999997	8.6849000000000007	9.9298999999999999	11.501799999999999	12.8162	13.667400000000001	14.001799999999999	14.1447	14.1746	14.18	14.1808	14.1808	14.1808	14.1808	14.1808	D (R4-15xxxx) CWIC w/ WF	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	E (R4-15xxxx) R-ML w/ WF	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	F (R4-15xxxx) R-ML w/ WF	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	G (R4-15xxxx) R-ML w/ WF	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	H (R4-15xxxx) R-ML w/ WF	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	I (R4-15xxxx) R-ML w/ WF	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	J (R4-15xxxx) R-ML w/ WF	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	SNR (dB)



Tput (Mbps)





FDD TM3 with R-ML w/o WF

Huawei (R4-15xxxx) R-ML w/o WF	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	0	1.15E-2	0.1077	0.46350000000000002	1.2444999999999999	2.2519999999999998	3.2176	4.0799000000000003	4.6345999999999998	5.0857000000000001	5.6464999999999996	6.2361000000000004	6.7733999999999996	7.3596000000000004	7.8049999999999997	8.4666999999999994	9.2251999999999992	10.207800000000001	11.3733	12.3377	13.2872	Intel (R4-15xxxx) R-ML w/o WF	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	1.0599000000000001	1.9258999999999999	2.9453	3.7778999999999998	4.3460999999999999	5.0460000000000003	5.6863999999999999	6.3456000000000001	7.0152999999999999	7.7291999999999996	8.6201000000000008	9.6598000000000006	10.898999999999999	12.119	13.103999999999999	13.66	13.976000000000001	DOCOMO (R4-15xxxx) R-ML w/o WF	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	0	0	0.09	1.08	3.12	4.58	5.84	7.27	8.93	11.08	13.1	Ericsson (R4-15xxxx) R-ML w/o WF	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	0.20091999999999999	0.81176000000000004	1.9157999999999999	3.2000999999999999	4.2285000000000004	5.0045999999999999	5.5979999999999999	6.2488999999999999	6.8686999999999996	7.556	8.2885000000000009	9.1805000000000003	10.3184	11.553599999999999	12.706	13.4535	13.8405	14.060700000000001	14.1554	14.176399999999999	14.1808	D (R4-15xxxx) CWIC w/o WF	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	E (R4-15xxxx) R-ML w/o WF	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	F (R4-15xxxx) R-ML w/o WF	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	G (R4-15xxxx) R-ML w/o WF	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	H (R4-15xxxx) R-ML w/o WF	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	I (R4-15xxxx) R-ML w/o WF	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	J (R4-15xxxx) R-ML w/o WF	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	SNR (dB)



Tput (Mbps)





FDD TM3 with IRC

Huawei (R4-15xxxx) IRC	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	0.17460000000000001	1.0223	2.3134000000000001	3.5036999999999998	4.1151999999999997	4.5765000000000002	4.8955000000000002	5.3567999999999998	5.9531999999999998	6.6139000000000001	6.9505999999999997	7.1924999999999999	7.3846999999999996	7.7130000000000001	8.3739000000000008	9.2954000000000008	10.5839	11.786300000000001	12.883100000000001	13.555899999999999	13.9491	Intel (R4-15xxxx) IRC	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	4.2885999999999997	4.9945000000000004	5.7281000000000004	6.4469000000000003	6.9397000000000002	7.0994000000000002	7.3102	7.8421000000000003	8.9474999999999998	10.571999999999999	12.08	13.151999999999999	13.827	14.076000000000001	14.151	14.170999999999999	14.18	DOCOMO (R4-15xxxx) IRC	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	0.01	0.65	2.8	4.2300000000000004	5.24	6.52	7.38	8.67	10.86	12.98	13.94	Ericsson (R4-15xxxx) IRC	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	4.1863999999999999	4.7337999999999996	5.2792000000000003	6.1120999999999999	6.6932	6.9885999999999999	7.1059999999999999	7.2847999999999997	7.6912000000000003	8.3451000000000004	9.3229000000000006	10.6067	11.903600000000001	12.872999999999999	13.470499999999999	13.902100000000001	14.083600000000001	14.151999999999999	14.1706	14.178599999999999	14.1808	D (R4-15xxxx) IRC	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	E (R4-15xxxx) IRC	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	F (R4-15xxxx) IRC	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	G (R4-15xxxx) IRC	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	H (R4-15xxxx) IRC	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	I (R4-15xxxx) IRC	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	J (R4-15xxxx) IRC	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	SNR (dB)



Tput (Mbps)





FDD TM3 with MMSE

Huawei (R4-15xxxx) MMSE	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	0	0	5.28E-2	0.25140000000000001	0.85709999999999997	1.7464999999999999	2.8060999999999998	3.7328999999999999	4.3528000000000002	4.9344000000000001	5.3864000000000001	5.9828000000000001	6.5808	7.1280999999999999	7.6036999999999999	8.0648999999999997	8.8874999999999993	9.9529999999999994	11.143000000000001	12.431900000000001	13.268800000000001	Intel (R4-15xxxx) MMSE	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	1.0458000000000001	2.0527000000000002	3.0316000000000001	3.6806000000000001	4.2123999999999997	4.8296999999999999	5.4345999999999997	6.0579999999999998	6.6317000000000004	7.1756000000000002	7.7782999999999998	8.6217000000000006	9.7052999999999994	10.965	12.169	13.132999999999999	13.724	DOCOMO (R4-15xxxx) MMSE	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	0	0	0.24	1.71	3.58	4.78	5.96	7.18	8.52	10.53	12.69	Ericsson (R4-15xxxx) MMSE	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	0.12795000000000001	0.59043000000000001	1.6008	2.871	4.0076999999999998	4.7191000000000001	5.3479999999999999	5.9145000000000003	6.4947999999999997	7.0401999999999996	7.6180000000000003	8.2543000000000006	9.0623000000000005	10.153499999999999	11.299799999999999	12.444100000000001	13.253399999999999	13.761799999999999	14.0154	14.1404	14.1714	D (R4-15xxxx) MMSE	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	E (R4-15xxxx) MMSE	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	F (R4-15xxxx) MMSE	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	G (R4-15xxxx) MMSE	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	H (R4-15xxxx) MMSE	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	I (R4-15xxxx) MMSE	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	J (R4-15xxxx) MMSE	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	SNR (dB)



Tput (Mbps)
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