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1. Introduction

In RAN4 #83 meeting the CR for introducing high layers 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 high layers 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 4Rx
	13.4

	FDD TM4 10MHz 4Rx
	13.5

	FDD TM4 15MHz 4Rx
	13.7

	FDD TM4 20MHz 4Rx
	13.8

	TDD
	

	TDD TM4 5MHz 4Rx
	14.0

	TDD TM4 10MHz 4Rx
	13.5

	TDD TM4 15MHz 4Rx
	14.3

	TDD TM4 20MHz 4Rx
	14.4
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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 4Rx		0.0		0.0		11.4		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		11.4

						FDD TM4 10MHz 4Rx		0.0		0.0		11.5		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		11.5

						FDD TM4 15MHz 4Rx		0.0		0.0		11.7		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		11.7

						FDD TM4 20MHz 4Rx		0.0		0.0		11.8		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		11.8

						TDD

						TDD TM4 5MHz 4Rx		0.0		0.0		12.0		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		12.0

						TDD TM4 10MHz 4Rx		0.0		0.0		11.5		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		11.5

						TDD TM4 15MHz 4Rx		0.0		0.0		12.3		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		12.3

						TDD TM4 20MHz 4Rx		0.0		0.0		12.4		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		12.4
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				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 4Rx						13.4																														0.0		0.0		13.4		13.9

						FDD TM4 10MHz 4Rx						13.5																														0.0		0.0		13.5		14.0

						FDD TM4 15MHz 4Rx						13.7																														0.0		0.0		13.7		14.2

						FDD TM4 20MHz 4Rx						13.8																														0.0		0.0		13.8		14.3

						TDD

						TDD TM4 5MHz 4Rx						14.0																														0.0		0.0		14.0		14.5

						TDD TM4 10MHz 4Rx						13.5																														0.0		0.0		13.5		14.0

						TDD TM4 15MHz 4Rx						14.3																														0.0		0.0		14.3		14.8

						TDD TM4 20MHz 4Rx						14.4																														0.0		0.0		14.4		14.9





FDD_TM4_5MHz_4Rx

		FDD TM4 5MHz 4Rx																								Max tput		20299200		bps

																										70% TP		1.42E+07

		TP		AVE		STD		SPAN

		70%		11.4		0.0		0.0

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

		2						4382000.00

		4						6508000.00

		6						8096000.00

		8						9676000.00

		10						12227000.00

		12						15106000.00

		14						17739000.00

		16						19280000.00

		18						19935000.00

		20						20183000.00

		22						20269000.00

		24						20292000.00

		26						20299000.00

				0.0		0.0		11.4		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
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FDD_TM4_10MHz_4Rx

		FDD TM4 10MHz 4Rx																								Max tput		45314000		bps

																										70% TP		3.17E+07

		TP		AVE		STD		SPAN

		70%		11.5		0.0		0.0

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

		2						9714000.00

		4						14435000.00

		6						18066000.00

		8						21487000.00

		10						26895000.00

		12						33646000.00

		14						39143000.00

		16						42814000.00

		18						44571000.00

		20						45135000.00

		22						45273000.00

		24						45310000.00

		26						45314000.00

				0.0		0.0		11.5		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
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FDD_TM4_15MHz_4Rx

		FDD TM4 15MHz 4Rx																								Max tput		68198400		bps

																										70% TP		4.77E+07

		TP		AVE		STD		SPAN

		70%		11.7		0.0		0.0

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

		2						14335000.00

		4						21138000.00

		6						26652000.00

		8						31447000.00

		10						39091000.00

		12						49487000.00

		14						59094000.00

		16						65147000.00

		18						67577000.00

		20						68039000.00

		22						68183000.00

		24						68198000.00

		26						68198000.00

				0.0		0.0		11.7		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





FDD_TM4_15MHz_4Rx

		



xx

xx

Intel

xx

xx

xx

xx

xx

xx

xx

SNR [dB]

Throughput [Mbits/s]



FDD_TM4_20MHz_4Rx

		FDD TM4 20MHz 4Rx																								Max tput		91843200		bps

																										70% TP		6.43E+07

		TP		AVE		STD		SPAN

		70%		11.8		0.0		0.0

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

		2						16570000.00

		4						27767000.00

		6						35781000.00

		8						41753000.00

		10						51509000.00

		12						65992000.00

		14						79322000.00

		16						88542000.00

		18						91269000.00

		20						91785000.00

		22						91838000.00

		24						91843000.00

		26						91843000.00

				0.0		0.0		11.8		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
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TDD_TM4_5MHz_4Rx

		TDD TM4 5MHz 4Rx																								Max tput		8697600		bps

																										70% TP		6.09E+06

		TP		AVE		STD		SPAN

		70%		12.0		0.0		0.0

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

		2						1711000.00

		4						2611000.00

		6						3308000.00

		8						3880000.00

		10						4903000.00

		12						6115000.00

		14						7348000.00

		16						8115000.00

		18						8486000.00

		20						8625000.00

		22						8677000.00

		24						8695000.00

		26						8698000.00

				0.0		0.0		12.0		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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TDD_TM4_10MHz_4Rx

		TDD TM4 10MHz 4Rx																								Max tput		17814000		bps

																										70% TP		1.25E+07

		TP		AVE		STD		SPAN

		70%		11.5		0.0		0.0

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

		2						3694000.00

		4						5601000.00

		6						6824000.00

		8						8160000.00

		10						10420000.00

		12						13264000.00

		14						15482000.00

		16						16879000.00

		18						17541000.00

		20						17754000.00

		22						17805000.00

		24						17814000.00

		26						17814000.00

				0.0		0.0		11.5		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
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TDD_TM4_15MHz_4Rx

		TDD TM4 15MHz 4Rx																								Max tput		27836800		bps

																										70% TP		1.95E+07

		TP		AVE		STD		SPAN

		70%		12.3		0.0		0.0

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

		2						5396000.00

		4						8294000.00

		6						10489000.00

		8						12041000.00

		10						14626000.00

		12						18942000.00

		14						23161000.00

		16						26100000.00

		18						27415000.00

		20						27743000.00

		22						27830000.00

		24						27837000.00

		26						27837000.00

				0.0		0.0		12.3		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_20MHz_4Rx

		TDD TM4 20MHz 4Rx																								Max tput		37356800		bps

																										70% TP		2.61E+07

		TP		AVE		STD		SPAN

		70%		12.4		0.0		0.0

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

		2						6263000.00

		4						10253000.00

		6						13798000.00

		8						16072000.00

		10						19100000.00

		12						25178000.00

		14						31073000.00

		16						35366000.00

		18						36966000.00

		20						37309000.00

		22						37352000.00

		24						37357000.00

		26						37357000.00

				0.0		0.0		12.4		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
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