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1
Introduction
In the recent RAN4 meetings, the simulation assumptions for PDSCH demodulation performance requirements on eDL MIMO were discussed and agreed [1]. This contribution summarizes the simulation results for PDSCH demodulation performance on eDL MIMO which are presented in RAN4 #58AH meeting.

2
Simulation results summary
The attached spread sheet shows the simulation results summary, which is derived from [2-11]. Good alignments are observed for 70 % throughput performance except MU MIMO test scenarios (Scenario #2).
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A brief summary is provided in Table 1. 
Table 1  Summary of the reference SNR for PDSCH demodulation requirements on eDL MIMO
	Scenario
	FDD
	TDD

	1
	-2.9 [dB]
	-2.6 [dB]

	2
	19.1 [dB]
	18.7 [dB]

	3
	11.0 [dB]
	12.0 [dB]


4
Conclusions
This contribution summarized the simulation results for PDSCH demodulation performance requirements on eDL MIMO. We propose the following actions as a way forward in order to finalize PDSCH demodulation performance part by RAN4 #59.
· Action 1:

· Compare simulation results and check whether alignment is observed or not during RAN4 #58AH

· Note: If mis-alignment is observed, interested parties are encouraged to discuss off line to achieve better alignments
· Action 2:

· The details of CR would be discussed.

· Note: Ericsson/ ST-Ericsson provide a draft CR [12]
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				Scenario		Test mode		Description		Reference channel		Propagation model		Antenna configuration		CSI-RS pattern		Verification point		Reference SNR [dB]

				1		SU MIMO		QPSK 1/3 with 1-layer		R1. FDD/		EVA5		2x2 low		4 CSI-RS (FDD)/		70 % tp		-2.9

										R.1 TDD						8 CSI-RS（TDD）				-2.6

				2		MU MIMO		64QAM 1/2 with 1-layer		R2. FDD/		EPA5		2x2 low		4 CSI-RS		70 % tp		19.1

										R.2 TDD										18.7

				3		SU MIMO		16QAM 1/2 with 2-layer		R3. FDD/		EPA5		2x2 low		2 CSI-RS		70 % tp		11.0

										R3.TDD										12.0





Test-1-FDD

		

		TP		AVE		SPREAD																						Max tput		3.20E+06		bps

		70%		-2.93		0.5																						Req tput		2.24E+06		bps

		SNR [dB]		Renesas		Huawei		LGE		Marvell		NEC		ZTE		Intel		Samsung		Fujitsu

		-12		0

		-10		43609		31400		17861						42279		52455				10170

		-8		447315		560300		256977		468702				577000		473490				385000

		-6		1174978		1241900		1118701		1184044		988500		1188800		1125289				1119000

		-4		1826295		1832900		1734468		1723061		1613000		1745900		1815513		1760090		1720000

		-2		2823861		2866300		2747571		2865370		2607000		2812800		2799522		2723440		2719000

		0		3177877		3173800		3180630		3193348		3167000		3168100		3165084		3170680		3172000

		2		3197581		3191900		3197600		3197600		3197600		3197600		3195755		3197600		3197000

		4		3197581				3197600												3198000

								3197600												3198000

								3197600												3198000

				-3.1		-3.1		-2.9		-3.0		-2.6		-3.0		-3.0		-2.9		-2.8
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Test-2-FDD

		

		TP		AVE		SPREAD																						Max tput		16137600		bps

		70%		19.1		1.7																						Req tput		1.13E+07		bps

		SNR [dB]		Renesas		Huawei		LGE		Marvell		NEC		ZTE		Intel		Fujitsu

		0		0								0						0

		2		61526								29740						734

		4		457259		132400		20330				247340		48000				110600

		6		1509319		1182300		598966		971741		1259400		581000				825700

		8		3053095		2938800		2513502		2790418		2896000		2182000				2350000

		10		4371322		4172700		4031433		4078166		4328000		3795000				3939000

		12		5340939		5291900		5605303		5004115		5457000		4775000				5042000

		14		6492722		6502100		7062641		6077592		6557000		6062000				6130000

		16		8016341		8257700		8495128		7689470		8297000		7705000		6933013		7620000

		18		10268660		10705500		10492987		10258315		10421000		9809000		8742101		9742000

		20		12266470		12608300		13103618		12572453		12640000		12549000		10953508		12030000

		22		13875190		14062200		14430996		14086699				13860000		12938048		13720000

		24		14775280		14782700		15253384		14904821				14697000		14443544		14660000

		26		15149150		15132400		15541930		15204888				15054000		15383857		15150000

		28		15304670		15259000		15574140		15283080				15221000		15791345		15320000

		30				15299000				15341486				15344000		15982095		15360000

		32														16059692

				19.1		18.7		18.7		18.9		18.8		19.1		20.4		19.4
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Test-3-FDD

		

		TP		AVE		SPREAD																						Max tput		2.02E+07		bps

		70%		11.0		0.8																						Req tput		1.42E+07		bps

		SNR [dB]		Renesas		Huawei		LGE		Marvell		NEC		ZTE		Intel		Samsung		Fujitsu

		-4		13042

		-2		310257				252135

		0		1383911		1486700		1286093				1107400		1037000						856300

		2		3542891		3629300		2995420				3053000		3186000						2879000

		4		5960663		5992200		5027831				5438000		5661000						5407000

		6		8200117		8016700		7447540		7126348		7792000		8040000				7343740		7598000

		8		10299970		10356500		9956056		9204008		10223000		9828000		9703548		9310510		9692000

		10		13040150		13309300		12557569		12127968		13230000		12720000		12772410		11899200		12220000

		12		15927820		16087200		15538611		15393760		16220000		15872000		15564008		15073500		15180000

		14		18042850		17964400		17555171		17920310		18610000		18206000		17645547		17340700		17620000

		16		19276720		19160200		19261755		19134198		19840000		19384000		18976338		18781100		19050000

		18		19912030		19787400		19868028		19848480		20150000		19817000		19779806		19649500		19760000

		20		20128200		20039300		20176037		20072556		20190000		20136000		20044624		19988300		20070000

		22		20201180		20138500				20185891				20213000		20132673		20145100		20190000

		24		20217140		20171300								20216000				20202200		20210000

		26		20222290																20220000

		28		20222290																20220000

				10.8		10.7		11.1		11.3		10.7		11.0		11.0		11.5		11.4
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Test-1-TDD

		

		TP		AVE		SPREAD																				Max tput		1.56E+06		bps

		70%		-2.6		0.6																				Req tput		1.09E+06		bps

		SNR [dB]		CATT		Renesas		Huawei		Marvell		NEC		ZTE		Intel		Samsung		Fujitsu

		-12				0

		-10		12810		11744		14962						7002		11779				6281

		-8		213554		169692		212220		168700				207200		201005				175500

		-6		535410		522259		553120		519446		417200		521300		505744		500210		476000

		-4		843080		838417		834490		789114		732700		804500		787002		787690		710700

		-2		1273649		1289757		1305200		1264538		1177000		1174300		1269492		1213800		1156000

		0		1511862		1533922		1534800		1546678		1523000		1531100		1527584		1520600		1522000

		2		1551736		1556000		1554700		1554700		1556000		1556000		1555124		1555900		1555000

		4				1556000														1556000

																				1556000

																				1556000

				-2.8		-2.8		-2.8		-2.6		-2.3		-2.4		-2.6		-2.5		-2.2
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Test-2-TDD

		

		TP		AVE		SPREAD																				Max tput		7.12E+06		bps

		70%		18.7		1.9																				Req tput		4.98E+06		bps

		SNR [dB]		CATT		Renesas		Huawei		Marvell		NEC		ZTE		Intel		Fujitsu

		0				0						0						0

		2				11189						20090						12470

		4				135310		150300				154490		13300				198400

		6		432258		546838		528300		486162		579700		251800				758200

		8		1175419		1349501		1192100		1168026		1222700		813200				1455000

		10		1976823		2016047		1904100		1836918		1928000		1644400				1955000

		12		2556792		2431044		2480000		2220027.36		2499000		2210300				2354000

		14		3216383		2896403		3081400		2743932.12		3070000		2737900				2786000

		16		4083154		3624047		3908700		3438584.04		3820000		3470200		3366720		3371000

		18		5160411		4687589		4898500		4486632.18		4844000		4433000		4145235		4269000

		20		6164465		5686465		5754200		5613250.32		5804000		5468700		5181077		5410000

		22		6703048		6422522		6419000		6501924				6241900		6047282		6249000

		24		6947911		6824027		6795800		6867342				6726000		6623299		6721000

		26		7054788		7008778		7009800		7047600				6989400		6917228		6988000

		28		7097865		7087872		7065800		7111698				7078400		7040875		7082000

		30		7110914				7100300		7118400				7103300		7084777		7111000

		32														7100255

				17.7		18.6		18.2		18.9		18.3		19.1		19.7		19.3
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Test-3-TDD

		

		TP		AVE		SPREAD																				Max tput		9.58E+06		bps

		70%		12.0		1.1																				Req tput		6.71E+06		bps

		SNR [dB]		CATT		Renesas		Huawei		Marvell		NEC		ZTE		Intel		Samsung		Fujitsu

		-4				0

		-2				23450

		0		122586		195373		285400				50340		343700						605600

		2		784082		907391		981900				311800		1294400						1572000

		4		2099138		2080431		2132500				1067400		2428300						2580000

		6		3224041		3190262		3288500		3228592		2281000		3490400				2283100		3347000

		8		4229046		4126848		4327300		4125658		3451000		4544700		4392644		3507200		4086000

		10		5403754		5188256		5510900		5341257		4836000		5643300		5757515		4867900		5184000

		12		6768891		6586460		6818800		6839140		6501000		6951500		7178111		6382000		6635000

		14		8101938		7850276		7960900		8084531		8148000		8184800		8303841		7785200		7992000

		16		8965566		8758821		8730200		8818440		9085000		9037400		8993447		8715300		8838000

		18		9336802		9233596		9198600		9186380		9476000		9299000		9322752		9208400		9270000

		20		9480097		9474103		9428100		9412494		9564000		9477400		9482882				9475000

		22		9545861		9551197		9525400		9469320				9539700		9554973				9546000

		24		9572693		9571928		9558800		9572693				9566000						9573000

		26		9578800		9579200														9578000

		28				9579200														9579000

				11.9		12.2		11.8		11.8		12.3		11.7		11.4		12.5		12.1
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