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1. Introduction

In RAN4 #83 meeting the CR for introducing 256QAM tests for 4RX CA was agreed [1]. In this contribution we provide the simulation and impairments results based on this CR.
2. Simulation results

The simulation results for the 4RX CA 256QAM tests are provided in the embedded Excel spreadsheet. 
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The impairments results recommended for the minimum requirements definition are provided in Table 1.

Table 1. Impairments simulation results

	Test case description
	SINR @ 70% of max throughput, dB

	FDD
	

	FDD TM4 5MHz 2Rx
	24.2

	FDD TM4 5MHz 4Rx
	19.9

	FDD TM4 10MHz 2Rx
	22.2

	FDD TM4 10MHz 4Rx
	18.1

	FDD TM4 15MHz 2Rx
	22.4

	FDD TM4 15MHz 4Rx
	18.1

	FDD TM4 20MHz 2Rx
	22.5

	FDD TM4 20MHz 4Rx
	18.2

	TDD
	

	TDD TM4 5MHz 2Rx
	23.1

	TDD TM4 5MHz 4Rx
	19.1

	TDD TM4 10MHz 2Rx
	21.9

	TDD TM4 10MHz 4Rx
	17.7

	TDD TM4 15MHz 2Rx
	22.1

	TDD TM4 15MHz 4Rx
	17.8

	TDD TM4 20MHz 2Rx
	22.2

	TDD TM4 20MHz 4Rx
	17.9


References

[1] R4-1706199 “CR for introducing 256QAM tests for 4Rx CA in Rel-14”, Ericsson, RAN4 #83, May 2017.
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Alignment results

		

				4Rx alignment simulation results

				Case		Description		xx		xx		Intel		xx		xx		xx		xx		xx		xx		xx		xx		xx		xx		xx		xx		xx		xx		STD		SPAN		AVE

						FDD

						FDD TM4 5MHz 2Rx		0.0		0.0		21.2		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		21.2

						FDD TM4 5MHz 4Rx		0.0		0.0		16.9		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		16.9

						FDD TM4 10MHz 2Rx		0.0		0.0		19.2		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		19.2

						FDD TM4 10MHz 4Rx		0.0		0.0		15.1		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		15.1

						FDD TM4 15MHz 2Rx		0.0		0.0		19.4		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		19.4

						FDD TM4 15MHz 4Rx		0.0		0.0		15.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		15.0

						FDD TM4 20MHz 2Rx		0.0		0.0		19.5		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		19.5

						FDD TM4 20MHz 4Rx		0.0		0.0		15.2		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		15.2

						TDD

						TDD TM4 5MHz 2Rx		0.0		0.0		20.1		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		20.1

						TDD TM4 5MHz 4Rx		0.0		0.0		16.1		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		16.1

						TDD TM4 10MHz 2Rx		0.0		0.0		18.9		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		18.9

						TDD TM4 10MHz 4Rx		0.0		0.0		14.7		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		14.7

						TDD TM4 15MHz 2Rx		0.0		0.0		19.1		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		19.1

						TDD TM4 15MHz 4Rx		0.0		0.0		14.8		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		14.8

						TDD TM4 20MHz 2Rx		0.0		0.0		19.2		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		19.2

						TDD TM4 20MHz 4Rx		0.0		0.0		14.9		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		14.9





Impairment results

		

				4Rx impairement results

				Case		Description		xx		xx		Intel		xx		xx		xx		xx		xx		xx		xx		xx		xx		xx		xx		xx		xx		xx		STD		SPAN		AVE		AVE+margin

						FDD,

						FDD TM4 5MHz 2Rx						24.2																														0.0		0.0		24.2		24.7

						FDD TM4 5MHz 4Rx						19.9																														0.0		0.0		19.9		20.4

						FDD TM4 10MHz 2Rx						22.2																														0.0		0.0		22.2		22.7

						FDD TM4 10MHz 4Rx						18.1																														0.0		0.0		18.1		18.6

						FDD TM4 15MHz 2Rx						22.4																														0.0		0.0		22.4		22.9

						FDD TM4 15MHz 4Rx						18.1																														0.0		0.0		18.1		18.6

						FDD TM4 20MHz 2Rx						22.5																														0.0		0.0		22.5		23.0

						FDD TM4 20MHz 4Rx						18.2																														0.0		0.0		18.2		18.7

						TDD

						TDD TM4 5MHz 2Rx						23.1																														0.0		0.0		23.1		23.6

						TDD TM4 5MHz 4Rx						19.1																														0.0		0.0		19.1		19.6

						TDD TM4 10MHz 2Rx						21.9																														0.0		0.0		21.9		22.4

						TDD TM4 10MHz 4Rx						17.7																														0.0		0.0		17.7		18.2

						TDD TM4 15MHz 2Rx						22.1																														0.0		0.0		22.1		22.6

						TDD TM4 15MHz 4Rx						17.8																														0.0		0.0		17.8		18.3

						TDD TM4 20MHz 2Rx						22.2																														0.0		0.0		22.2		22.7

						TDD TM4 20MHz 4Rx						17.9																														0.0		0.0		17.9		18.4





FDD_TM4_5MHz_2Rx

		FDD TM4 5MHz 2Rx																								Max tput		28512000		bps

																										70% TP		2.00E+07

		TP		AVE		STD		SPAN

		70%		21.2		0.0		0.0

		SNR [dB]		xx		xx		Intel		xx		xx		xx		xx		xx		xx		xx		xx		xx		xx

		2						10000.00

		4						390000.00

		6						2480000.00

		8						5425000.00

		10						7346000.00

		12						8506000.00

		14						9228000.00

		16						10745000.00

		18						13216000.00

		20						17227000.00

		22						21861000.00

		24						25444000.00

		26						27174000.00

				0.0		0.0		21.2		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0
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FDD_TM4_5MHz_4Rx

		FDD TM4 5MHz 4Rx																								Max tput		28512000		bps

																										70% TP		2.00E+07

		TP		AVE		STD		SPAN

		70%		16.9		0.0		0.0

		SNR [dB]		xx		xx		Intel		xx		xx		xx		xx		xx		xx		xx		xx		xx		xx

		2						1372000.00

		4						5785000.00

		6						7414000.00

		8						8686000.00

		10						8943000.00

		12						10483000.00

		14						13363000.00

		16						17190000.00

		18						23644000.00

		20						27239000.00

		22						28326000.00

		24						28481000.00

		26						28507000.00

				0.0		0.0		16.9		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0
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FDD_TM4_10MHz_2Rx

		FDD TM4 10MHz 2Rx																								Max tput		57068000		bps

																										70% TP		3.99E+07

		TP		AVE		STD		SPAN

		70%		19.2		0.0		0.0

		SNR [dB]		xx		xx		Intel		xx		xx		xx		xx		xx		xx		xx		xx		xx		xx

		2						165000.00

		4						1886000.00

		6						7763000.00

		8						13000000.00

		10						16272000.00

		12						17968000.00

		14						20681000.00

		16						25571000.00

		18						33760000.00

		20						44379000.00

		22						51834000.00

		24						54881000.00

		26						56122000.00

				0.0		0.0		19.2		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0
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FDD_TM4_10MHz_4Rx

		FDD TM4 10MHz 4Rx																								Max tput		57068000		bps

																										70% TP		3.99E+07

		TP		AVE		STD		SPAN

		70%		15.1		0.0		0.0

		SNR [dB]		xx		xx		Intel		xx		xx		xx		xx		xx		xx		xx		xx		xx		xx

		2						6693000.00

		4						13439000.00

		6						16657000.00

		8						17756000.00

		10						19669000.00

		12						25661000.00

		14						32566000.00

		16						47886000.00

		18						55653000.00

		20						56926000.00

		22						57058000.00

		24						57067000.00

		26						57067000.00

				0.0		0.0		15.1		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0
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FDD_TM4_15MHz_2Rx

		FDD TM4 15MHz 2Rx																								Max tput		84398400		bps

																										70% TP		5.91E+07

		TP		AVE		STD		SPAN

		70%		19.4		0.0		0.0

		SNR [dB]		xx		xx		Intel		xx		xx		xx		xx		xx		xx		xx		xx		xx		xx

		2						2000.00

		4						202000.00

		6						3929000.00

		8						14467000.00

		10						21911000.00

		12						25868000.00

		14						29263000.00

		16						36423000.00

		18						47624000.00

		20						64448000.00

		22						76950000.00

		24						81503000.00

		26						83097000.00

				0.0		0.0		19.4		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0





FDD_TM4_15MHz_2Rx
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FDD_TM4_15MHz_4Rx

		FDD TM4 15MHz 4Rx																								Max tput		84398400		bps

																										70% TP		5.91E+07

		TP		AVE		STD		SPAN

		70%		15.0		0.0		0.0

		SNR [dB]		xx		xx		xx		xx		xx		xx		xx		xx		xx		xx		xx		xx		xx

		2						1233000.00

		4						14570000.00

		6						22405000.00

		8						26112000.00

		10						28374000.00

		12						37672000.00

		14						47270000.00

		16						72386000.00

		18						82844000.00

		20						84281000.00

		22						84394000.00

		24						84398000.00

		26						84398000.00

				0.0		0.0		15.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0
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FDD_TM4_20MHz_2Rx

		FDD TM4 20MHz 2Rx																								Max tput		114796800		bps

																										70% TP		8.04E+07

		TP		AVE		STD		SPAN

		70%		19.5		0.0		0.0

		SNR [dB]		xx		xx		Intel		xx		xx		xx		xx		xx		xx		xx		xx		xx		xx

		2						0.00

		4						140000.00

		6						4659000.00

		8						20434000.00

		10						28677000.00

		12						34398000.00

		14						39060000.00

		16						49404000.00

		18						62038000.00

		20						87309000.00

		22						105578000.00

		24						110938000.00

		26						112979000.00

				0.0		0.0		19.5		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0





FDD_TM4_20MHz_2Rx
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FDD_TM4_20MHz_4Rx

		FDD TM4 20MHz 4Rx																								Max tput		114796800		bps

																										70% TP		8.04E+07

		TP		AVE		STD		SPAN

		70%		15.2		0.0		0.0

		SNR [dB]		xx		xx		Intel		xx		xx		xx		xx		xx		xx		xx		xx		xx		xx

		2						1209000.00

		4						21276000.00

		6						28508000.00

		8						34972000.00

		10						37724000.00

		12						51684000.00

		14						60782000.00

		16						97427000.00

		18						112689000.00

		20						114644000.00

		22						114797000.00

		24						114797000.00

		26						114797000.00

				0.0		0.0		15.2		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0





FDD_TM4_20MHz_4Rx
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TDD_TM4_5MHz_2Rx

		TDD TM4 5MHz 2Rx																								Max tput		10915200		bps

																										70% TP		7.64E+06

		TP		AVE		STD		SPAN

		70%		20.1		0.0		0.0

		SNR [dB]		xx		xx		Intel		xx		xx		xx		xx		xx		xx		xx		xx		xx		xx

		2						71000.00

		4						592000.00

		6						1347000.00

		8						2236000.00

		10						2945000.00

		12						3511000.00

		14						4104000.00

		16						4813000.00

		18						5819000.00

		20						7540000.00

		22						9312000.00

		24						10344000.00

		26						10709000.00

				0.0		0.0		20.1		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0
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TDD_TM4_5MHz_4Rx

		TDD TM4 5MHz 4Rx																								Max tput		10915200		bps

																										70% TP		7.64E+06

		TP		AVE		STD		SPAN

		70%		16.1		0.0		0.0

		SNR [dB]		xx		xx		Intel		xx		xx		xx		xx		xx		xx		xx		xx		xx		xx

		2						1322000.00

		4						2247000.00

		6						2921000.00

		8						3469000.00

		10						4209000.00

		12						4657000.00

		14						5767000.00

		16						7575000.00

		18						10153000.00

		20						10854000.00

		22						10909000.00

		24						10915000.00

		26						10915000.00

				0.0		0.0		16.1		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0
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TDD_TM4_10MHz_2Rx

		TDD TM4 10MHz 2Rx																								Max tput		22156800		bps

																										70% TP		1.55E+07

		TP		AVE		STD		SPAN

		70%		18.9		0.0		0.0

		SNR [dB]		xx		xx		Intel		xx		xx		xx		xx		xx		xx		xx		xx		xx		xx

		2						187000.00

		4						1481000.00

		6						3222000.00

		8						5016000.00

		10						6379000.00

		12						7675000.00

		14						8805000.00

		16						10279000.00

		18						13776000.00

		20						17941000.00

		22						20530000.00

		24						21550000.00

		26						21916000.00

				0.0		0.0		18.9		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0
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TDD_TM4_10MHz_4Rx

		TDD TM4 10MHz 4Rx																								Max tput		22156800		bps

																										70% TP		1.55E+07

		TP		AVE		STD		SPAN

		70%		14.7		0.0		0.0

		SNR [dB]		xx		xx		Intel		xx		xx		xx		xx		xx		xx		xx		xx		xx		xx

		2						2999000.00

		4						5081000.00

		6						6296000.00

		8						7661000.00

		10						8976000.00

		12						9760000.00

		14						13601000.00

		16						19641000.00

		18						21925000.00

		20						22141000.00

		22						22156000.00

		24						22157000.00

		26						22157000.00

				0.0		0.0		14.7		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0
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TDD_TM4_15MHz_2Rx

		TDD TM4 15MHz 2Rx																								Max tput		32819200		bps

																										70% TP		2.30E+07

		TP		AVE		STD		SPAN

		70%		19.1		0.0		0.0

		SNR [dB]		xx		xx		Intel		xx		xx		xx		xx		xx		xx		xx		xx		xx		xx

		2						169000.00

		4						1984000.00

		6						4538000.00

		8						7309000.00

		10						9284000.00

		12						11121000.00

		14						12991000.00

		16						14717000.00

		18						19357000.00

		20						26160000.00

		22						30526000.00

		24						32017000.00

		26						32538000.00

				0.0		0.0		19.1		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0





TDD_TM4_15MHz_2Rx

		



xx

xx

Intel

xx

xx

xx

xx

xx

xx

xx

SNR [dB]

Throughput [Mbits/s]



TDD_TM4_15MHz_4Rx

		TDD TM4 15MHz 4Rx																								Max tput		32819200		bps

																										70% TP		2.30E+07

		TP		AVE		STD		SPAN

		70%		14.8		0.0		0.0

		SNR [dB]		xx		xx		Intel		xx		xx		xx		xx		xx		xx		xx		xx		xx		xx

		2						4450000.00

		4						7472000.00

		6						9125000.00

		8						11237000.00

		10						13402000.00

		12						14171000.00

		14						19695000.00

		16						29389000.00

		18						32554000.00

		20						32802000.00

		22						32819000.00

		24						32819000.00

		26						32819000.00

				0.0		0.0		14.8		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0





TDD_TM4_15MHz_4Rx
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xx
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xx

xx

xx
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xx

xx
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Throughput [Mbits/s]



TDD_TM4_20MHz_2Rx

		TDD TM4 20MHz 2Rx																								Max tput		44265600		bps

																										70% TP		3.10E+07

		TP		AVE		STD		SPAN

		70%		19.2		0.0		0.0

		SNR [dB]		xx		xx		Intel		xx		xx		xx		xx		xx		xx		xx		xx		xx		xx

		2						155000.00

		4						2743000.00

		6						5694000.00

		8						8729000.00

		10						12028000.00

		12						14711000.00

		14						17430000.00

		16						19238000.00

		18						25274000.00

		20						35138000.00

		22						41353000.00

		24						43253000.00

		26						43912000.00

				0.0		0.0		19.2		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0





TDD_TM4_20MHz_2Rx
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xx
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xx

xx

xx

xx

xx

xx

SNR [dB]

Throughput [Mbits/s]



TDD_TM4_20MHz_4Rx

		TDD TM4 20MHz 4Rx																								Max tput		44265600		bps

																										70% TP		3.10E+07

		TP		AVE		STD		SPAN

		70%		14.9		0.0		0.0

		SNR [dB]		xx		xx		Intel		xx		xx		xx		xx		xx		xx		xx		xx		xx		xx

		2						5916000.00

		4						8558000.00

		6						11920000.00

		8						14906000.00

		10						17997000.00

		12						18780000.00

		14						25311000.00

		16						39313000.00

		18						43902000.00

		20						44250000.00

		22						44266000.00

		24						44266000.00

		26						44266000.00

				0.0		0.0		14.9		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0





TDD_TM4_20MHz_4Rx
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