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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 results for SIMO single RB, i.e., Set 3, based on the agreed assumption [1].
2 Simulation parameters 
Table 1 summarizes the simulation parameters for Set 2.
Table 1. Simulation parameters for Set2
	Parameter
	Unit
	Value

	Nominal Avg. Inf. Bit Rate
	kbps
	64

	Information Bit Payload Per Sub-Frame
	Bits
	64

	Number Code Blocks Per Sub-Frame
	Blocks
	1

	Binary Channel Bits Per Sub-Frame
	Bits
	276

	Coding Rate
	　
	0.32

	Bandwidth
	MHz
	10

	Number of RBs per OFDM symbol
	　
	1

	Number of OFDM symbols per Sub-Frame
	　
	11.5

	Number of Allocated Sub-Frames per Radio Frame
	　
	10

	Modulation
	　
	QPSK


3 Simulation assumptions

Followings are the assumptions of simulation Set 3 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 3, SIMO Single RB

Common Assumptions

· SIMO 1x2 

· No power boosting on reference symbols

· Lowest RB at frequency band edge in 10MHz BW

· MRC receiver

Sim14: ETU70Hz QPSK rate 1/3

4 Simulation Results
Figure 1 shows the SIMO single RB result for QPSK rate 1/3 in ETU 70Hz.

[image: image1.emf]SIMO Single RB, 10MHz, QPSK rate 1/2, Rvseq = 0,1,2,3
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Figure 1. SIMO single RB, QPSK 1/3
Absolute throughputs for each case are contained in the excel sheet provided by Ericsson.
5 Conclusions

In this contribution, LTE UE demodulation performance for SIMO single RB is presented. It is suggested that this result is compared with that of other companies to set the SNR requirements.
Reference
[1] R4-071800, “Agreed UE demodulation simulation assumptions,” Motorola
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1) SIMO Full BW 10MHz

		Results for Simulation Set 1, SIMO Full BW 10 MHz according to R4-071800

		SNR (dB)		Ericsson		DoCoMo		InterDigital		LGE_RAN1		LGE_UE		Fujitsu		Nokia		Qualcomm		NXP		Motorola		NEC

		SIM1: FDD SIMO, 10MHz, 50RB, QPSK 1/3, EVA5

		-14		0

		-12		2719.63						0		5508.511917

		-10		57112.3						77410		151484.077709

		-8		552538						651570		812505.507711

		-6		1466330						1570410		1758133.386741

		-4		2547390						2513200		2611034.648508

		-2		3716830						3786850		3576860.404566

		0		4392660						4486350		4406809.533347

		2		4520930						4605240		4584000

		4		4529550						4608000		4584000

		6		4532720

		SIM2: FDD SIMO, 10MHz, 50RB, QPSK 1/3, ETU70

		-14		0

		-12		0						0		2754.255958

		-10		0						0		29378.73022

		-8		0						257130		719778.8904

		-6		331342						1460740		1631437.612

		-4		1565600						2238570		2430171.84

		-2		2456730						3233890		3541973.162

		0		3699150						4298340		4383857.4

		2		4447050						4594180		4577573.402

		4		4531810						4608000		4584000

		6		4532720

		SIM3: FDD SIMO, 10MHz, 50RB, QPSK 1/3, ETU300

		-14		0

		-12		0						0		10098.93851

		-10		0						0		3672.341278

		-8		0						77410		867590.6268

		-6		19037.4						1162140		1658980.172

		-4		1096460						1968540		2380595.233

		-2		2031560						2760190		3485969.957

		0		3079080						3846760		4461894.652

		2		4318320						4490960		4578491.488

		4		4529090						4599710		4584000

		6		4532720

		SIM4: FDD SIMO, 10MHz, 50RB, 16QAM 1/2, EVA5

		-8		0

		-6		20685.5						11120

		-4		547477						444670		201762.467454

		-2		2435380						2445700		2172401.3619

		0		4713540						4607910		4612898.05728

		2		6475950						6264320		6149609.45323

		4		8770670						8131940		8283316.6433

		6		11898300						11522560		11389905.8682

		8		13495200						13540260		13316322.8519

		10		13761400						13882100		13800000

		12		13780700								13800000

		14		13790400

		16

		SIM5: FDD SIMO, 10MHz, 50RB, 16QAM 1/2, ETU70

		-8		0

		-6		0						0

		-4		0						5560		49749.6495

		-2		46887.2						2062170		1962347.286

		0		2749800						4477290		4438774.283

		2		5050030						6047540		6193831.363

		4		6784860						7367660		7719487.282

		6		8618970						9757770		9908471.86

		8		12185200						12848240		12992950.13

		10		13674500						13815400		13736431

		12		13790400						13896000		13800000

		14		13790400						13896000

		SIM6: FDD SIMO, 10MHz, 50RB, 16QAM 1/2, ETU300

		-8		0

		-6		0						0

		-4		0						2780		2763.869417

		-2		0						158410		1760584.818

		0		384751						2431800		4322691.768

		2		3890260						4235500		5997596.635

		4		5844350						5244350		7100380.532

		6		7194430						6155930		9148407.77

		8		9915270						6875740		12451231.72

		10		13204300						7439920		13703264.57

		12		13779300						7898490		13800000

		14		13790400						8279240

		16								8559940

		SIM7: FDD SIMO, 10MHz, 50RB, 64QAM 3/4, EVA5

		0		145965

		2		1795060

		4		5577720						4646940		4568940.516723

		6		8512540						8080820		8328668.13539

		8		9950450						9847530		9878622.070899

		10		10997000						10643790		10694059.68355

		12		13416300						12578460		12082171.03945

		14		18835700						17026330		16906324.85479

		16		25751900						24379320		22564590.42659

		18		29938300						29617230		29853731.22371

		20		30938300						30954700		30793663.12838

		22		31009800						31097780		30955505.70799

		24		31050100						31104000

		26		31053200

		SIM8: FDD SIMO, 10MHz, 50RB, 64QAM 3/4, ETU70

		0		0

		2		0

		4		1714310						3732480		5627141.998798

		6		7695760						8006170		8372241.137593

		8		9608830						9978160		9965768.075305

		10		10338700						10413620		10413947.52653

		12		11059200						11844400		12044822.75185

		14		14667900						15203640		15487089.92589

		16		17866700						18170960		20056030.44262

		18		24428900						23738570		25652048.86841

		20		29388600						28547250		29642090.92729

		22		30516000						30457040		30843460.84518

		24		30761300						30936040

		26		30795500





1) SIMO Full BW 10MHz
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2) SIMO Full BW multiple BWs
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3) SIMO Single RB
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4) Transmit Diversity (SFBC)
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5) Spatial Multiplexing SCW
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6) Spatial Multiplexing MCW
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		Results for Simulation Set 2, SIMO Full BW multiple BWs according to R4-071800

		SNR (dB)		Ericsson		DoCoMo		InterDigital		LGE_RAN1		LGE_UE		Fujitsu		Nokia		Qualcomm		NXP		Motorola		NEC

		SIM9: FDD SIMO, 1.4MHz, 6RB, 64QAM 3/4, EVA5

		0		105218

		2		344449

		4		690006						671130		4.44E+05

		6		994583						980710		8.47E+05

		8		1179170						1212340		1.05E+06

		10		1443140						1476630		1.24E+06

		12		1906840						1942120		1.38E+06

		14		2504920						2565730		1.51E+06

		16		3101520						3126990		2.10E+06

		18		3460370						3463300		2.53E+06

		20		3578140						3626620		2.79E+06

		22		3637200						3688990		3.18E+06

		24		3665260						3706800		3.35E+06

		26		3679290

		SIM10: FDD SIMO, 3.2MHz, 16RB, 64QAM 3/4, EVA5

		0		143866

		2		798223

		4		1749590						1541760

		6		2561740						2397670

		8		2975700						2928410

		10		3473200						3348890

		12		4479330						4171160

		14		6222430						5748430

		16		7851360						7553690

		18		8812940						8654410

		20		9155430						9164600

		22		9244540						9299150

		24		9281660						9340260

		26		9281660

		SIM11: FDD SIMO, 5MHz, 25RB, 64QAM 3/4, EVA5

		0		162457

		2		1137200

		4		2805090						2388790

		6		4208410						3990640

		8		4951070						4883330

		10		5678260						5418320

		12		7145020						6553610

		14		9863470						8939290

		16		12944000						12236310

		18		14761900						14547340

		20		15291100						15356040

		22		15431900						15530230

		24		15469000						15552000

		26		15470600

		SIM12: FDD SIMO, 15MHz, 75RB, 64QAM 3/4, EVA5

		0		190340

		2		2660110

		4		8054620						6727880

		6		12581000						11992780

		8		14814000						14639210

		10		16411000						15981060

		12		19967100						18897720

		14		28082100						25728100

		16		38522900						36882230

		18		44859800						44625820

		20		46294300						46442910

		22		46377900						46592000

		24		46424300						46592000

		26		46424300

		SIM13: FDD SIMO, 20MHz, 100RB, 64QAM 3/4, EVA5

		0		123457

		2		3129620

		4		10932100						9255630

		6		17253100						16293380

		8		20006100						19663560

		10		21493800						21138020

		12		26104900						25251640

		14		36987600						34247070

		16		52030800						49635940

		18		60555400						59907580

		20		61672700						61840490

		22		61728300						61952000

		24		61728300						61952000

		26		61728300
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		Results for Simulation Set 3, SIMO Single RB according to R4-071800

		SNR (dB)		Ericsson		DoCoMo		InterDigital		LGE_RAN1		LGE_UE		Fujitsu		Nokia		Qualcomm		NXP		Motorola		NEC

		SIM14: FDD SIMO, Single RB, QPSK 1/3, ETU70

		-14		0

		-12		0						1760

		-10		64.0667						6530		12.8179

		-8		1576.04						15420		615.2614

		-6		8687.45						29410		6.00E+03

		-4		20405.2						46060		1.23E+04

		-2		32968.7						61720		2.48E+04

		0		44116.3						73940		4.12E+04

		2		53111.3						80640		5.53E+04

		4		58992.6						84110		5.88E+04

		6		61997.3								6.25E+04

		8										6.31E+04

		10

		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

		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		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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		Results for Simulation Set 4, Transmit Diversity (SFBC) according to R4-071800

		SNR (dB)		Ericsson		DoCoMo		InterDigital		LGE_RAN1		LGE_UE		Fujitsu		Nokia		Qualcomm		NXP		Motorola		NEC

		SIM15: FDD SU-MIMO, 10MHz, 50RB, 1 codeword, 2 layers, 2 tx antennas, SFBC, 16QAM 1/2, EVA5

		-8		0

		-6		0						0

		-4		229501						169570		2.97E+05

		-2		2370190						2548920		2.67E+06

		0		4566290						4615600		5.05E+06

		2		6218960						6274250		6.25E+06

		4		8048370						7850760		7.80E+06

		6		12021100						12265000		1.22E+07

		8		13092100						13224150		1.32E+07

		10		13189700						13248000		1.32E+07

		12		13189700						13248000

		14		13189700						13248000

		16		13189700						13248000





		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		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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		Results for Simulation Set 5, Spatial Multiplexing SCW according to R4-071800

		SNR (dB)		Ericsson		DoCoMo		InterDigital		LGE_RAN1		LGE_UE		Fujitsu		Nokia		Qualcomm		NXP		Motorola		NEC

		SIM16: FDD SU-MIMO, 10MHz, 50RB, 1 codeword, 1 layer, 2 tx antennas, MRC, PMI feedback per 50RB, 64QAM 3/4, EVA5

		-2

		0		1214850

		2		5581180						2499840

		4		8967310						6874560		7.99E+06

		6		10093100						9023230		8.88E+06

		8		12546500						9916030		9.99E+06

		10		17400000						11076670		1.08E+07

		12		25654400						14677630		1.46E+07

		14		29156400						21456960		2.18E+07

		16		29649500						28319620		2.74E+07

		18		29702900						29676670		2.96E+07

		20		29702900						29754050		2.96E+07

		22		29702900						29760000		2.96E+07

		SIM17: FDD SU-MIMO, 10MHz, 50RB, 1 codeword, 1 layer, 2 tx antennas, MRC, PMI feedback per 5RB, 64QAM 3/4, EVA5

		-2

		0		196039

		2		1808910						4803260

		4		4927720						8059010

		6		8126720						9618430

		8		10203000						10195780

		10		12911900						12951550

		12		18305900						17713150

		14		25030700						26730430

		16		28292000						29635010

		18		29394000						29760000

		20		29640500						29760000

		22		29688100						29760000

		24		29702900

		SIM18: FDD SU-MIMO, 10MHz, 50RB, 1 codeword, 1 layer, 2 tx antennas, MRC, PMI feedback per 50RB, 64QAM 3/4, EPA5

		-2

		0

		2								4618750

		4								7945920		7.28E+06

		6								9386300		8.77E+06

		8								10493380		1.01E+07

		10								12826560		1.32E+07

		12								18790460		1.77E+07

		14								25373380		2.26E+07

		16								29349310		2.87E+07

		18								29718340		2.95E+07

		20								29760000		2.96E+07

		22								29760000		2.96E+07

		SIM19: FDD SU-MIMO, 10MHz, 50RB, 1 codeword, 1 layer, 2 tx antennas, MRC, PMI feedback per 5RB, 64QAM 3/4, ETU70

		-2

		0

		2								214270

		4		3436630						6957890

		6		7571280						8529220

		8		9683150						9892220

		10		9899990						10255300

		12		11111900						13534850

		14		14685100						16135870

		16		17581200						20617730

		18		24882100						25956670

		20		28945500						28771970

		22		29400000						29486210

		24		29459400						29646910

		26								29694530





		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		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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		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0



Ericsson

DoCoMo

InterDigital

LGE_RAN1

LGE_UE

Fujitsu

Nokia

Qualcomm

NXP

Motorola

NEC

SNR

bits/s

Sim 17:

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

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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		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		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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		Results for Simulation Set 6, Spatial Multiplexing MCW according to R4-071800

		SNR (dB)		Ericsson		DoCoMo		InterDigital		LGE_RAN1		LGE_UE		Fujitsu		Nokia		Qualcomm		NXP		Motorola		NEC

		SIM20: FDD SU-MIMO, 10MHz, 50RB, 2 codewords, 2 layers, 2 tx antennas, MMSE, PMI feedback per 50RB, 64QAM 3/4, EPA5Hz

		-14

		-12

		-10

		-8

		-6

		-4

		-2

		0		0

		2		0						0

		4		323762						416640

		6		1422770						1940350		3.50E+05

		8		4808900						5886530		3.17E+06

		10		10615800						10041020		7.95E+06

		12		15222700						13969340		1.39E+07

		14		18605900						17302460		1.76E+07

		16		22500000						20177280		1.91E+07

		18		27424700						24284160		2.10E+07

		20		32679200						29510020		2.58E+07

		22		38899000						35700100		2.91E+07

		24		45481100						41544960		3.84E+07

		26								46544640		5.01E+07

		28								49467070		5.59E+07

		30								51115780		5.79E+07

		32								52228800		5.88E+07

		34								52925180

		36								53121600

		38								53306110

		40								53401340
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