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1 Introduction
In RAN4 #44bis meeting in Shanghai, revised simulation assumption of PDSCH demodulation performance was discussed and agreed. This contribution presents the LTE UE demodulation result for MIMO spatial multiplexing for single codeword with PMI feedback, i.e., Set 5, based on the agreed assumption [1].
2 Simulation parameters 
Table 1 summarizes the simulation parameters for Set 5.
Table 1. Simulation parameters for Set 5
	Parameter
	Unit
	Value

	Nominal Avg. Inf. Bit Rate
	kbps
	29616

	Information Bit Payload Per Sub-Frame
	Bits
	29616

	Number Code Blocks Per Sub-Frame
	Blocks
	5

	Binary Channel Bits Per Sub-Frame
	Bits
	39600

	Coding Rate
	　
	0.75

	Bandwidth
	MHz
	10

	Number of RBs per OFDM symbol
	　
	50

	Number of OFDM symbols per Sub-Frame
	　
	11

	Number of Allocated Sub-Frames per Radio Frame
	　
	10

	Modulation
	　
	64QAM


3 Simulation assumptions

Followings are the assumptions of simulation Set 5 used in this test.

Common Assumptions for All Simulations


-Low correlation scenario will be used 


-Non-ideal channel and noise estimation with no constraint on implementation


-LTE channel codec and HARQ assumptions


-Simulations use RV sequence {0,1,2,3} for QPSK and 16QAM 


-Simulations use RV sequence {0,0,1,2} for 64QAM


-AWGN results with no interference


-No CDD


-No overhead added for sychronisation or BCH channel in these simulations


-Tx EVM of 6% to be included in simulations
Simulation Set 5, Spatial Multiplexing SCW

Common Assumptions

· MIMO 2x2

· 3dB power boosting on reference symbols, where the assumption is that the UE has a-priori knowledge of this reference symbol power level

· Full BW ie all RBs

· 10MHz BW

· Precoding vector feedback at 1ms with latency of 2ms
· Single stream

· 64QAM rate 3/4

· Receiver MRC 

Sim16: EVA5Hz precoding vector feedback per 50RBs

Sim17: EVA5Hz precoding vector feedback per 5RBs

Sim18: EPA5Hz precoding vector feedback per 50RBs

Sim19: ETU70Hz precoding vector feedback per 5RBs

4 Simulation Results
Figure 1 shows the SCW MIMO spatial multiplexing result for 64QAM rate 3/4 with PMI feedback. The feedback latency of applying reported precoding matrix index is 2ms as is clarified through RAN4 email reflector [2].

[image: image1.emf]Spatial Multiplexing SCW, 10MHz, 64QAM rate 3/4, Rvseq = 0,0,1,2
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Figure 1. MIMO spatial multiplexing for SCW, 64QAM rate 3/4
Absolute throughputs for each case are contained in the excel sheet [3].
5 Conclusions

In this contribution, LTE UE demodulation performance for MIMO spatial multiplexing for single code word with PMI feedback at a rate of 1ms is presented. It is suggested that this result is compared with that of other companies to set the SNR requirements.
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1.1x2 MRC

		Optional results for 1) according to reflector E-mail 12 September C. Burnet

		Receiver:

		Codec:

		SNR (dB)		LGE (Real)
Intpl		LGE (Real)
Slot		LGE (Real)
Subframe		LGE (RAN1)

		SIM1 : EVA 5Hz

		-14

		-12		2754.255958		5508.511917		2754.255958		0

		-10		140467.0538		151484.077709		300213.899459		77410

		-8		7.00E+05		812505.507711		896969.3571		651570

		-6		1.63E+06		1758133.386741		1869221.71039		1570410

		-4		2.47E+06		2611034.648508		2622051.67234		2513200

		-2		3.64E+06		3576860.404566		3978981.77448		3786850

		0		4.44E+06		4406809.533347		4551867.01381		4486350

		2		4584000		4584000		4581245.74404		4605240

		4		4584000		4584000		4584000		4608000

		SIM2 : ETU 70Hz

		-14

		-12		3672.341278		2754.255958		2754.255958		0

		-10		6426.597236		29378.73022		33969.15682		0

		-8		516882.034849		719778.8904		930938.513919		257130

		-6		1550646.10454		1631437.612		1704884.43821		1460740

		-4		2286950.53074		2430171.84		2432926.09653		2238570

		-2		3324386.94171		3541973.162		3601648.70819		3233890

		0		4412318.04526		4383857.4		4400382.93611		4298340

		2		4576655.31744		4577573.402		4582163.82936		4594180

		4		4584000		4584000		4584000		4608000

		SIM3 : ETU 300Hz

		-14

		-12		1836.170639		10098.93851		3672.341278		0

		-10		7344.682556		3672.341278		11935.109153		0

		-8		499438.4137		867590.6268		683055.477669		77410

		-6		1641536.551		1658980.172		1525857.80092		1162140

		-4		2341117.564		2380595.233		2205240.93731		1968540

		-2		3341830.562		3485969.957		3048043.26056		2760190

		0		4399464.85		4461894.652		4079971.15962		3846760

		2		4578491.488		4578491.488		4486682.95613		4490960

		4		4584000		4584000		4572064.89084		4599710

		SIM4 : EVA 5Hz

		-8

		-6								11120

		-4		139150.010014		201762.467454		713078.309633		444670

		-2		2495139.59543		2172401.3619		2531704.38614		2445700

		0		4573300.2203		4612898.05728		4560384.53835		4607910

		2		6531994.39214		6149609.45323		6409413.17845		6264320

		4		8582372.12096		8283316.6433		8946645.30342		8131940

		6		12019116.3629		11389905.8682		11293170.4386		11522560

		8		1.37E+07		13316322.8519		13628640.0961		13540260

		10		13800000		13800000		13736431.0034		13882100

		12		13800000		13800000		13794472.2611

		SIM5 : ETU 70Hz

		-8

		-6								0

		-4		16669.737633		49749.6495		96735.429601		5560

		-2		2231202.0829		1962347.286		2866132.58562		2062170

		0		4631644.302		4438774.283		4477468.45583		4477290

		2		6501433.2064		6193831.363		6163428.80032		6047540

		4		7312693.7712		7719487.282		7379531.34388		7367660

		6		10577184.057		9908471.86		10436370.9192		9757770

		8		1.36E+07		12992950.13		13111796.5151		12848240

		10		13800000		13736431		13725375.5257		13815400

		12		13800000		13800000		13800000		13896000

		14								13896000

		SIM6 : ETU 300Hz

		-8

		-6								0

		-4		2763.869417		2763.869417		0		2780

		-2		1992749.849		1760584.818		279150.811136		158410

		0		4217664.73		4322691.768		2390747.04586		2431800

		2		5986541.157		5997596.635		4328219.50731		4235500

		4		7075505.707		7100380.532		5342559.58341		5244350

		6		9026797.516		9148407.77		6304386.14059		6155930

		8		12351732.42		12451231.72		7039575.40556		6875740

		10		13714320.04		13703264.57		7658682.15501		7439920

		12		13800000		13800000		8078790.30642		7898490

		14								8279240

		16								8559940

		SIM7 : EVA 5Hz

		0

		2

		4		6.09E+06		4568940.516723		4967322.25115		4646940

		6		7.51E+06		8328668.13539		8428263.56899		8080820

		8		9.57E+06		9878622.070899		9822599.63949		9847530

		10		1.02E+07		10694059.68355		10544666.5331		10643790

		12		1.19E+07		12082171.03945		12125744.0416		12578460

		14		1.53E+07		16906324.85479		16775605.8481		17026330

		16		2.24E+07		22564590.42659		25091824.5543		24379320

		18		2.78E+07		29853731.22371		30526000.4005		29617230

		20		3.05E+07		30793663.12838		30849685.5597		30954700

		22		3.09E+07		30955505.70799		31080000		31097780

										31104000

		SIM8 : ETU 70Hz

		0

		2

		4		5.50E+06		5627141.998798		5328355.69797		3732480

		6		8.06E+06		8372241.137593		8328668.13539		8006170

		8		9.62E+06		9965768.075305		9996891.6483		9978160

		10		1.03E+07		10413947.52653		10376599.2389		10413620

		12		1.08E+07		12044822.75185		11248059.2829		11844400

		14		1.41E+07		15487089.92589		12804237.9331		15203640

		16		1.81E+07		20056030.44262		15711179.6515		18170960

		18		2.37E+07		25652048.86841		17914728.62		23738570

		20		2.90E+07		29642090.92729		20460636.8916		28547250

		22		3.06E+07		30843460.84518		21867422.3913		30457040

		24								30936040





1.1x2 MRC

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0



SIM1 : EVA 5Hz

SIM2 : ETU 70Hz

SIM3 : ETU 300Hz
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2. 1x2 MRC (Multiple BW)
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SIM4 : EVA 5Hz

SIM5 : ETU 70Hz

SIM6 : ETU 300Hz

SNR [dB]
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3.SIMO Single RB
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SIM7 : EVA 5Hz

SIM8 : ETU 70Hz
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4.SFBC

		Optional results for 1) according to reflector E-mail 12 September C. Burnet

		Antenna:		SIMO

		Receiver:		MRC

		Codec:		LTE

		SNR (dB)		LGE (UE Gr)		LGE (RAN1)

		SIM9: EVA5

		4				671130

		6		7.73E+05		980710

		8		1.01E+06		1212340

		10		1.25E+06		1476630

		12		1.42E+06		1942120

		14		1.82E+06		2565730

		16		2.44E+06		3126990

		18		2.94E+06		3463300

		20		3.40E+06		3626620

		22		3.59E+06		3688990

		24		3.63E+06		3706800

		SIM10: EVA5

		4				1541760

		6		1.98E+06		2397670

		8		2813354.696575		2928410

		10		3093761.666333		3348890

		12		3457733.627078		4171160

		14		4360235.529742		5748430

		16		6341654.316042		7553690

		18		8319359.102744		8654410

		20		8982308.031244		9164600

		22		9242288.003204		9299150

		24		9253430.002003		9340260

		SIM11: EVA5

		4				2388790

		6		3587723.613058		3990640

		8		4689733.627078		4883330

		10		5120012.817945		5418320

		12		5714355.297416		6553610

		14		6974237.532546		8939290

		16		9815937.512518		12236310

		18		14004194.67254		14547340

		20		15214548.36771		15356040

		22		15452904.46625		15530230

		24		15456000		15552000

		SIM12: EVA5

		4				6727880

		6		10335045.773471		11992780

		8		14146771.800869		14639210

		10		15525810.892082		15981060

		12		17416179.084531		18897720

		14		21320874.039425		25728100

		16		31578445.706649		36882230

		18		4.16E+07		44625820

		20		4.58E+07		46442910

		22		46360505.17875		46592000

		24		46376000		46592000

		SIM13: EVA5

		4				9255630

		6		14421917.808219		16293380

		8		18295232.876712		19663560

		10		20582136.986301		21138020

		12		23260493.150685		25251640

		14		29276493.150685		34247070

		16		44666739.726027		49635940

		18		57852493.150685		59907580

		20		6.16E+07		61840490

		22		61664000		61952000

		24		61664000		61952000
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SIM11: EVA5
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SIM12: EVA5
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SIM13: EVA5
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SIMO 100 RB, 20MHz, 64QAM rate 3/4, Rvseq = 0,0,1,2
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		Optional results for 1) according to reflector E-mail 12 September C. Burnet

		Receiver:

		Codec:

		SNR (dB)		LGE (UE)		LGE (RAN1)

		SIM14 : ETU 70Hz

		-14

		-12				1760

		-10		12.8179		6530

		-8		615.2614		15420

		-6		6.00E+03		29410

		-4		1.23E+04		46060

		-2		2.48E+04		61720

		0		4.12E+04		73940

		2		5.53E+04		80640

		4		5.88E+04		84110

		6		6.25E+04

		8		6.31E+04

		10
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SIM14 : ETU 70Hz

SNR [dB]

Tput[bps]

SIMO Single RB, 10MHz, QPSK rate 1/2, Rvseq = 0,1,2,3
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		Optional results for 1) according to reflector E-mail 12 September C. Burnet

		Receiver:

		Codec:

		SNR (dB)		LGE (UE)		LGE (RAN1)

		SIM15 : EVA 5Hz

		-10

		-8

		-6				0

		-4		2.97E+05		169570

		-2		2.67E+06		2548920

		0		5.05E+06		4615600

		2		6.25E+06		6274250

		4		7.80E+06		7850760

		6		1.22E+07		12265000

		8		1.32E+07		13224150

		10		1.32E+07		13248000

		12				13248000

						13248000

						13248000
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SIM15 : EVA 5Hz
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Transmit Diversity, 10MHz, 16QAM rate 1/2, Rvseq = 0,1,2,3
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		Optional results for 1) according to reflector E-mail 12 September C. Burnet

		Receiver:

		Codec:

		SNR (dB)		LGE (UE)		LGE (RAN1)

		SIM16 : EVA 5Hz, 50RB FB

		2				2499840

		4		7.99E+06		6874560

		6		8.88E+06		9023230

		8		9.99E+06		9916030

		10		1.08E+07		11076670

		12		1.46E+07		14677630

		14		2.18E+07		21456960

		16		2.74E+07		28319620

		18		2.96E+07		29676670

		20		2.96E+07		29754050

		22		2.96E+07		29760000

		SIM17 : EVA 5Hz, 5RB FB

		2				4803260

		4		8.59E+06		8059010

		6		9.51E+06		9618430

		8		9.93E+06		10195780

		10		1.31E+07		12951550

		12		1.73E+07		17713150

		14		2.67E+07		26730430

		16		2.96E+07		29635010

		18		2.96E+07		29760000

		20		2.96E+07		29760000

		22		2.96E+07		29760000

		SIM18 : EPA 5Hz, 50RB FB

		2				4618750

		4		7.28E+06		7945920

		6		8.77E+06		9386300

		8		1.01E+07		10493380

		10		1.32E+07		12826560

		12		1.77E+07		18790460

		14		2.26E+07		25373380

		16		2.87E+07		29349310

		18		2.95E+07		29718340

		20		2.96E+07		29760000

		22		2.96E+07		29760000

		SIM19 : ETU 70Hz, 5RB FB

		2				214270

		4		7.21E+06		6957890

		6		9.51E+06		8529220

		8		9.87E+06		9892220

		10		1.14E+07		10255300

		12		1.49E+07		13534850

		14		2.08E+07		16135870

		16		2.74E+07		20617730

		18		2.95E+07		25956670

		20		2.96E+07		28771970

		22		29616000		29486210

		24				29646910

		26				29694530
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SIM16 : EVA 5Hz, 50RB FB

SIM17 : EVA 5Hz, 5RB FB

SIM18 : EPA 5Hz, 50RB FB

SIM19 : ETU 70Hz, 5RB FB

SNR [dB]

Tput[bps]

Spatial Multiplexing SCW, 10MHz, 64QAM rate 3/4, Rvseq = 0,0,1,2

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

0

0

0

0

0

0

0

0

0

0



		Optional results for 1) according to reflector E-mail 12 September C. Burnet

		Receiver:

		Codec:

		SNR (dB)		LGE (UE)		LGE (RAN1)

		SIM20 : EPA5Hz

						0

		4				416640

		6		3.50E+05		1940350

		8		3.17E+06		5886530

		10		7.95E+06		10041020

		12		1.39E+07		13969340

		14		1.76E+07		17302460

		16		1.91E+07		20177280

		18		2.10E+07		24284160

		20		2.58E+07		29510020

		22		2.91E+07		35700100

		24		3.84E+07		41544960

		26		5.01E+07		46544640

		28		5.59E+07		49467070

		30		5.79E+07		51115780

		32		5.88E+07		52228800

		34				52925180

		36				53121600

		38				53306110

		40				53401340





		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0



SIM20 : EPA5Hz

SNR [dB]

Tput[bps]

Spatial Multiplexing MCW, 10MHz, 64QAM rate 3/4, Rvseq = 0,0,1,2

0

0

0

0

0

0

0

0

0

0

0

0

0

0




