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1. Introduction

In RAN4 #82 the 4-RX Normal CA tests were collected but certain issues with TM9 simulation alignment was identified and it was decided to provide simulation results under assumptions of single PRB channel and noise estimation assumptions [1].
2. Simulation results

The simulation results for the 4RX Normal CA TM9 tests are provided in the embedded Excel spreadsheet. The simulation results confirm the feasibility of the test parameters settings and recommended to be used for the UE demodulation performance requirements definition.
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Alignment results

		

				4Rx alignment simulation results

				Case		Description		Ericsson		QC		Intel		DCM		xx		xx		xx		xx		xx		xx		xx		xx		xx		xx		xx		xx		xx		STD		SPAN		AVE

						FDD

						FDD TM9 5MHz 2Rx		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		11.7

						FDD TM9 5MHz 4Rx		0.0		0.0		7.7		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		7.7

						FDD TM9 10MHz 2Rx		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		11.5

						FDD TM9 10MHz 4Rx		0.0		0.0		7.6		0.0				0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		7.6

						FDD TM9 15MHz 2Rx		0.0		0.0		11.6		0.0				0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		11.6

						FDD TM9 15MHz 4Rx		0.0		0.0		7.6		0.0				0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		7.6

						FDD TM9 20MHz 2Rx		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		11.8

						FDD TM9 20MHz 4Rx		0.0		0.0		7.8		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		7.8

						TDD

						TDD TM9 5MHz 2Rx		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		11.5

						TDD TM9 5MHz 4Rx		0.0		0.0		7.5		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		7.5

						TDD TM9 10MHz 2Rx		0.0		0.0		11.9		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		11.9

						TDD TM9 10MHz 4Rx		0.0		0.0		7.9		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		7.9

						TDD TM9 15MHz 2Rx		0.0		0.0		12.1		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		12.1

						TDD TM9 15MHz 4Rx		0.0		0.0		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		8.0

						TDD TM9 20MHz 2Rx		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		12.3

						TDD TM9 20MHz 4Rx		0.0		0.0		8.1		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		8.1





Impairment results

		

				4Rx impairement results

				Case		Description		Ericsson		QC		Intel		DCM		xx		xx		xx		xx		xx		xx		xx		xx		xx		xx		xx		xx		xx		STD		SPAN		AVE		AVE+margin

						FDD,

						FDD TM9 5MHz 2Rx						13.7																														0.0		0.0		13.7		14.2

						FDD TM9 5MHz 4Rx						9.7																														0.0		0.0		9.7		10.2

						FDD TM9 10MHz 2Rx						13.5																														0.0		0.0		13.5		14.0

						FDD TM9 10MHz 4Rx						9.6																														0.0		0.0		9.6		10.1

						FDD TM9 15MHz 2Rx						13.6																														0.0		0.0		13.6		14.1

						FDD TM9 15MHz 4Rx						9.6																														0.0		0.0		9.6		10.1

						FDD TM9 20MHz 2Rx						13.8																														0.0		0.0		13.8		14.3

						FDD TM9 20MHz 4Rx						9.8																														0.0		0.0		9.8		10.3

						TDD

						TDD TM9 5MHz 2Rx						13.5																														0.0		0.0		13.5		14.0

						TDD TM9 5MHz 4Rx						9.5																														0.0		0.0		9.5		10.0

						TDD TM9 10MHz 2Rx						13.9																														0.0		0.0		13.9		14.4

						TDD TM9 10MHz 4Rx						9.9																														0.0		0.0		9.9		10.4

						TDD TM9 15MHz 2Rx						14.1																														0.0		0.0		14.1		14.6

						TDD TM9 15MHz 4Rx						10.0																														0.0		0.0		10.0		10.5

						TDD TM9 20MHz 2Rx						14.3																														0.0		0.0		14.3		14.8

						TDD TM9 20MHz 4Rx						10.1																														0.0		0.0		10.1		10.6





FDD_TM9_5MHz_2Rx

		FDD TM9 5MHz 2Rx																								Max tput		9953600		bps

																										70% TP		6.97E+06

		TP		AVE		STD		SPAN

		70%		11.7		0.0		0.0

		SNR [dB]		Ericsson		QC		Intelx		DCM		xx		xx		xx		xx		xx		xx		xx		xx		xx

		0

		2						1066700

		4						2141900

		6						3213000

		8						4404700

		10						5754900

		12						7193800

		14						8424300

		16						9215800

		18						9650000

		20						9834200

		22						9907700

		24						9939000

				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
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FDD_TM9_5MHz_4Rx

		FDD TM9 5MHz 4Rx																								Max tput		9953600		bps

																										70% TP		6.97E+06

		TP		AVE		STD		SPAN

		70%		7.7		0.0		0.0

		SNR [dB]		Ericsson		QC		Intel		DCM		xx		xx		xx		xx		xx		xx		xx		xx		xx

		-4						2328

		-2						80100

		0						746030

		2						2584300

		4						3877500

		6						4986000

		8						7467900

		10						9166000

		12						9806400

		14						9936300

		16

		18

		20

				0.0		0.0		7.7		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_TM9_5MHz_4Rx
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FDD_TM9_10MHz_2Rx

		FDD TM9 10MHz 2Rx																								Max tput		20222400		bps

																										70% TP		1.42E+07

		TP		AVE		STD		SPAN

		70%		11.5		0.0		0.0

		SNR [dB]		Ericsson		QC		Intel		DCM		xx		xx		xx		xx		xx		xx		xx		xx		xx

		0

		2						2199390

		4						4554520

		6						6836360

		8						9140310

		10						11907100

		12						14995400

		14						17604400

		16						19045000

		18						19739000

		20						20055200

		22

		24

				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





FDD_TM9_10MHz_2Rx
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FDD_TM9_10MHz_4Rx

		FDD TM9 10MHz 4Rx																								Max tput		20222400		bps

																										70% TP		1.42E+07

		TP		AVE		STD		SPAN

		70%		7.6		0.0		0.0

		SNR [dB]		Ericsson		QC		Intel		DCM		xx		xx		xx		xx		xx		xx		xx		xx		xx

		-4						0

		-2						95846

		0						1387250

		2						5380960

		4						8047800

		6						10149900

		8						15251000

		10						18971700

		12						20044200

		14

		16

		18

		20

				0.0		0.0		7.6		0.0		0.0		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_TM9_10MHz_4Rx
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FDD_TM9_15MHz_2Rx

		FDD TM9 15MHz 2Rx																								Max tput		30009600		bps

																										70% TP		2.10E+07

		TP		AVE		STD		SPAN

		70%		11.6		0.0		0.0

		SNR [dB]		Ericsson		QC		Intel		DCM		xx		xx		xx		xx		xx		xx		xx		xx		xx

		0

		2						3211660

		4						6797360

		6						10268000

		8						13572000

		10						17312900

		12						22207700

		14						26480400

		16						28736200

		18						29626700

		20

		22

		24

				0.0		0.0		11.6		0.0		0.0		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_TM9_15MHz_2Rx
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FDD_TM9_15MHz_4Rx

		FDD TM9 15MHz 4Rx																								Max tput		30009600		bps

																										70% TP		2.10E+07

		TP		AVE		STD		SPAN

		70%		7.6		0.0		0.0

		SNR [dB]		Ericsson		QC		Intel		DCM		xx		xx		xx		xx		xx		xx		xx		xx		xx

		-4						0

		-2						38160

		0						1948950

		2						8135870

		4						12127900

		6						14870300

		8						22909300

		10						28642300

		12						29900200

		14

		16

		18

		20

				0.0		0.0		7.6		0.0		0.0		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_TM9_15MHz_4Rx
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FDD_TM9_20MHz_2Rx

		FDD TM9 20MHz 2Rx																								Max tput		40641600		bps

																										70% TP		2.84E+07

		TP		AVE		STD		SPAN

		70%		11.8		0.0		0.0

		SNR [dB]		Ericsson		QC		Intel		DCM		xx		xx		xx		xx		xx		xx		xx		xx		xx

		0

		2						3626470

		4						8797130

		6						13479200

		8						17726900

		10						22173600

		12						29178600

		14						35802700

		16						39046300

		18						40236000

		20

		22

		24

				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





FDD_TM9_20MHz_2Rx
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FDD_TM9_20MHz_4Rx

		FDD TM9 20MHz 4Rx																								Max tput		40641600		bps

																										70% TP		2.84E+07

		TP		AVE		STD		SPAN

		70%		7.8		0.0		0.0

		SNR [dB]		Ericsson		QC		Intel		DCM		xx		xx		xx		xx		xx		xx		xx		xx		xx

		-4						0

		-2						6108

		0						1951350

		2						10772400

		4						16103600

		6						19670400

		8						29928100

		10						39004500

		12						40524600

		14

		16

		18

		20

				0.0		0.0		7.8		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





FDD_TM9_20MHz_4Rx

		



Ericsson

QC

Intel

DCM

xx

xx

xx

xx

xx

xx

SNR [dB]

Throughput [Mbits/s]



TDD_TM9_5MHz_2Rx

		TDD TM9 5MHz 2Rx																								Max tput		3931200		bps

																										70% TP		2.75E+06

		TP		AVE		STD		SPAN

		70%		11.5		0.0		0.0

		SNR [dB]		Ericsson		QC		Intel		xx		xx		xx		xx		xx		xx		xx		xx		xx		xx

		0

		2						479460

		4						905640

		6						1305700

		8						1789800

		10						2336600

		12						2915100

		14						3384100

		16						3665400

		18						3817600

		20						3891500

		22						3918500

		24						3926700

				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





TDD_TM9_5MHz_2Rx
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TDD_TM9_5MHz_4Rx

		TDD TM9 5MHz 4Rx																								Max tput		3931200		bps

																										70% TP		2.75E+06

		TP		AVE		STD		SPAN

		70%		7.5		0.0		0.0

		SNR [dB]		Ericsson		QC		Intel		xx		xx		xx		xx		xx		xx		xx		xx		xx		xx

		-4						1283

		-2						45632

		0						360870

		2						1078300

		4						1525300

		6						2030000

		8						3079600

		10						3684100

		12						3884300

		14						3924200

		16

		18

		20

				0.0		0.0		7.5		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





TDD_TM9_5MHz_4Rx
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TDD_TM9_10MHz_2Rx

		TDD TM9 10MHz 2Rx																								Max tput		9579200		bps

																										70% TP		6.71E+06

		TP		AVE		STD		SPAN

		70%		11.9		0.0		0.0

		SNR [dB]		Ericsson		QC		Intel		xx		xx		xx		xx		xx		xx		xx		xx		xx		xx

		0

		2						918650

		4						1992400

		6						3010200

		8						4035000

		10						5306100

		12						6768000

		14						8109100

		16						8893700

		18						9286000

		20						9476200

		22

		24

				0.0		0.0		11.9		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_TM9_10MHz_2Rx
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TDD_TM9_10MHz_4Rx

		TDD TM9 10MHz 4Rx																								Max tput		9579200		bps

																										70% TP		6.71E+06

		TP		AVE		STD		SPAN

		70%		7.9		0.0		0.0

		SNR [dB]		Ericsson		QC		Intel		xx		xx		xx		xx		xx		xx		xx		xx		xx		xx

		-4						0

		-2						28876

		0						540370

		2						2379900

		4						3476100

		6						4481200

		8						6861400

		10						8811600

		12						9458800

		14

		16

		18

		20

				0.0		0.0		7.9		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_TM9_10MHz_4Rx
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TDD_TM9_15MHz_2Rx

		TDD TM9 15MHz 2Rx																								Max tput		14505600		bps

																										70% TP		1.02E+07

		TP		AVE		STD		SPAN

		70%		12.1		0.0		0.0

		SNR [dB]		Ericsson		QC		Intel		xx		xx		xx		xx		xx		xx		xx		xx		xx		xx

		0

		2						1301390

		4						3012290

		6						4572270

		8						6023790

		10						7728690

		12						10077300

		14						12260600

		16						13626300

		18						14249400

		20

		22

		24

				0.0		0.0		12.1		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_TM9_15MHz_2Rx
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TDD_TM9_15MHz_4Rx

		TDD TM9 15MHz 4Rx																								Max tput		14505600		bps

																										70% TP		1.02E+07

		TP		AVE		STD		SPAN

		70%		8.0		0.0		0.0

		SNR [dB]		Ericsson		QC		Intel		xx		xx		xx		xx		xx		xx		xx		xx		xx		xx

		-4						0

		-2						17713

		0						713407

		2						3658440

		4						5304130

		6						6703920

		8						10247500

		10						13510100

		12						14404000

		14

		16

		18

		20

				0.0		0.0		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





TDD_TM9_15MHz_4Rx
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TDD_TM9_20MHz_2Rx

		TDD TM9 20MHz 2Rx																								Max tput		19934400		bps

																										70% TP		1.40E+07

		TP		AVE		STD		SPAN

		70%		12.3		0.0		0.0

		SNR [dB]		Ericsson		QC		Intel		xx		xx		xx		xx		xx		xx		xx		xx		xx		xx

		0

		2						1518010

		4						4056370

		6						6258520

		8						8194170

		10						10246900

		12						13489900

		14						16926000

		16						18896000

		18						19619600

		20

		22

		24

				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





TDD_TM9_20MHz_2Rx
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QC

Intel
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xx

xx

xx

xx

xx

xx

SNR [dB]

Throughput [Mbits/s]



TDD_TM9_20MHz_4Rx

		TDD TM9 20MHz 4Rx																								Max tput		19934400		bps

																										70% TP		1.40E+07

		TP		AVE		STD		SPAN

		70%		8.1		0.0		0.0

		SNR [dB]		Ericsson		QC		Intel		xx		xx		xx		xx		xx		xx		xx		xx		xx		xx

		-4						0.00

		-2						3398.40

		0						746455.00

		2						5002200.00

		4						7286170.00

		6						9208670.00

		8						13653100.00

		10						18715400.00

		12						19846800.00

		14

		16

		18

		20

				0.0		0.0		8.1		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_TM9_20MHz_4Rx
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Intel
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