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1 Introduction
This document presents link performance results for LTE UE demodulation (PDSCH SIMO transmission with different channel bandwidth), with assumptions agreed in [1].  

2 Simulation parameters

Table 1~ 2 summarizes the simulation parameters for PDSCH test model and reference channel.

Table 1: Test model for PDSCH SIMO transmission with different channel bandwidths
	Scenario
	Description
	Reference channel
	Propagation model
	Antenna correlation
	Verification point

	2.1
	1x2 QPSK 1/3 1.4MHz
	R.4
	EVA5
	Low
	70% tp

	2.2
	1x2 64QAM 3/4 3MHz
	R.5
	EVA5
	Low
	70% tp

	2.3
	1x2 64QAM 3/4 5MHz
	R.6
	EVA5
	Low
	70% tp

	2.4
	1x2 64QAM 3/4 15MHz
	R.8
	EVA5
	Low
	70% tp

	2.5
	1x2 64QAM 3/4 20MHz
	R.9
	EVA5
	Low
	70% tp


Table 2: Reference Channel

	Ref.
Ch.
	TX
ports
	Alloc.
	MCS
	SF
	FDD

	
	
	
	
	
	Nbits
	TBS
(A)
	#CB
	CR
	Peak rate

	R.4
	1
	Full
1.4 MHz
	QPSK

1/3
	0
	528
	152
	1
	0.33
	374 kbps

	
	
	
	
	5
	1080
	328
	1
	0.33
	

	
	
	
	
	DwPTS
	n/a
	n/a
	n/a
	n/a
	

	
	
	
	
	others
	1368
	408
	1
	0.32
	

	R.5
	1
	Full
3 MHz
	64QAM
3/4
	0
	8820
	6456
	2
	0.73
	8.25

Mbps

	
	
	
	
	5
	10476
	7992
	2
	0.77
	

	
	
	
	
	DwPTS
	n/a
	n/a
	n/a
	n/a
	

	
	
	
	
	others
	11340
	8504
	2
	0.75
	

	R.6
	1
	Full
5 MHz
	64QAM
3/4
	0
	16380
	12576
	3
	0.77
	13.9 Mbps

	
	
	
	
	5
	18036
	13536
	3
	0.75
	

	
	
	
	
	DwPTS
	n/a
	n/a
	n/a
	n/a
	

	
	
	
	
	others
	18900
	14112
	3
	0.75
	

	R.8
	1
	Full
15 MHz
	64QAM
3/4
	0
	59580
	45352
	8
	0.76
	46.6 Mbps

	
	
	
	
	5
	61236
	45352
	8
	0.74
	

	
	
	
	
	DwPTS
	n/a
	n/a
	n/a
	n/a
	

	
	
	
	
	others
	62100
	46888
	8
	0.76
	

	R.9
	1
	Full
20 MHz
	64QAM
3/4
	0
	80280
	61664
	11
	0.77
	61.7 Mbps

	
	
	
	
	5
	81936
	61664
	11
	0.75
	

	
	
	
	
	DwPTS
	n/a
	n/a
	n/a
	n/a
	

	
	
	
	
	others
	82800
	61664
	11
	0.75
	


NOTE: the payload sizes and data rates are given per code word

3 Simulation assumptions

Followings are the assumptions of simulation used in these test.

Table 3:  Simulation assumptions for the PDSCH scenarios
	Common parameters
	Value

	Channel estimation
	Practical and realizable channel and noise estimates with no a-priori knowledge of the channel state information

	Channel coding
	According to Section 5.3.2 of 36.212

	Redundancy version sequence
	{0,1,2,3} for QPSK and 16QAM, {0,0,1,2} for 64QAM

	Physical channel processing
	According to Section 6.4 of 36.211

	Cyclic prefix
	Normal

	Scheduling rate
	Ten subframes per radio frame (all subframes occupied)

	Power allocation: 1 TX scenarios
	PA = 0 dB

PB = 0 ((B/(A=1)

	Power allocation: 2 TX scenarios
	PA = -3 dB

PB = 1 ((B/(A=1)

	Power allocation: 4 TX scenarios (open-loop transmit diversity)
	PA = -3 dB

PB = 1 ((B/(A=1)

	Power allocation: 4 TX scenarios

(others)
	PA = -6 dB

PB = 3 ((B/(A=1/2)

	Number of OFDM symbols reserved for PCFICH/PHICH/PDCCH (*)
	4 symbols in the case of 1.4 MHz channel bandwidth

3 symbols in the case of 3 and 5 MHz channel bandwidths

2 symbols in the case of 10, 15, and 20 MHz channel bandwidths

	PBCH/SCH overhead
	Included

	Cell ID
	N_cell_ID = 0 shall be assumed whenever applicable

	Interference
	AWGN

	Symbols for unused PRBs (relevant for the single-PRB cases)
	Zeros shall be inserted

	TX EVM
	6 % (see ‎[9] for details)

	Simulation length
	10000 subframes at minimum


 (*) Note that these definitions are not valid for TDD frames 1 and 6 (DwPTS) where the maximum number of control symbols is limited to 2. The solution is FFS.

The payload sizes are determined by the following method:

Given: Desired code rate R and radio block allocation NRB
1.
Calculate the number of bits (Nbits) that can be transmitted on the current subframe 

2.
Find such A that the resulting code rate is as close to R as possible, i.e. minimize |R –(A+24)/Nbits| subject to:
A is a valid transport block size (according to section 7.1.7 of 36.213) assuming an allocation of NPRB resource blocks
3.
In the event that there is more than one A that minimizes equation in 2 above, we choose the larger value by default
4 Simulation Results for alignment
Figure 1~5 show the SIMO transmission with different channel bandwidth test results with low correlation (Scenario 2.1~2.5) at EVA5 channel environment.
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Figure1. SIMO transmission simulation results at 1.4MHz system bandwidth 
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Figure2. SIMO transmission simulation results at 3MHz system bandwidth 
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Figure3. SIMO transmission simulation results at 5MHz system bandwidth 
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Figure4. SIMO transmission simulation results at 15MHz system bandwidth 
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 Figure5. SIMO transmission simulation results at 20MHz system bandwidth 
Absolute throughputs for each case are contained in the excel sheet for alignment.
5 Conclusions

In this contribution, SNR points for PDSCH performance for alignment are provided. It is suggested that these results are compared with those of other companies to determine the 
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requirements for PDSCH.
Reference
[1] R4-08xxxx “Framework for the LTE UE demodulation requirements (rev 4)  DRAFT 3 ”, Nokia
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2.5

		PDSCH FDD 1x2 64QAM 3/4 20MHz EVA5 low																								Max tput		61700000		bps

		SNR [dB]				AVE		STD		SPAN

		30%				7.8		0.0		0.0

		70%				15.0		0.0		0.0

		SNR [dB]				Samsung																								AVERAGE

		-2																		0										0

		0				0																								0

		2				493312																								493312

		4				5389434																								5389434

		6				14367710																								14367710

		8				19140510																								19140510

		10				21859890																								21859890

		12				27138330																								27138330

		14				35826780																								35826780

		16				51372280																								51372280

		18				60412220																								60412220

		20				61657830																								61657830

		22				61664000																								61664000

		24																												0

																														0

																														0

																														0

																														0

																														0

																														0

																														0

																														0

																														0

																														0

																														0

																														0

																														0

																														0

																														0

																														0

																														0

																														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		15.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0





2.5

		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

		0		0



Samsung

SNR [dB]

Throughput [bits/s]

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0




_1284392979.xls
Chart4

		-2

		0

		2

		4

		6

		8

		10

		12

		14

		16

		18

		20

		22

		24



Samsung

SNR [dB]

Throughput [bits/s]

74406.4

1893135

7464464

12801960

15071580

16665550

20115450

27283050

37355650

45472550

46511080

46580800



2.1
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2.3

		PDSCH FDD 1x2 64QAM 3/4 5MHz EVA5 low																								Max tput		13902400		bps

		SNR [dB]		AVE		STD		SPAN

		30%		8.0		0.0		0.0

		70%		15.6		0.0		0.0

		SNR [dB]				Samsung																								AVERAGE
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2.4

		PDSCH FDD 1x2 64QAM 3/4 15MHz EVA5 low																								Max tput		46580800		bps

		SNR [dB]		AVE		STD		SPAN

		30%		7.1		0.0		0.0

		70%		15.1		0.0		0.0

		SNR [dB]				Samsung																								AVERAGE
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2.5

		PDSCH FDD 1x2 64QAM 3/4 20MHz EVA5 low																								Max tput		61700000		bps
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		SNR [dB]				Samsung																								AVERAGE

		-2																		0										0

		0				0																								0

		2				493312																								493312

		4				5389434																								5389434

		6				14367710																								14367710

		8				19140510																								19140510

		10				21859890																								21859890

		12				27138330																								27138330

		14				35826780																								35826780

		16				51372280																								51372280

		18				60412220																								60412220

		20				61657830																								61657830

		22				61664000																								61664000

		24																												0

																														0

																														0

																														0

																														0

																														0

																														0

																														0

																														0

																														0

																														0

																														0

																														0

																														0

																														0

																														0

																														0

																														0

																														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		15.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0





2.5

		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

		0		0



Samsung

SNR [dB]

Throughput [bits/s]

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0




_1284392980.xls
Chart3

		-4

		-2

		0

		2

		4

		6

		8

		10

		12

		14

		16

		18

		20

		22

		24



Samsung

SNR [dB]

Throughput [bits/s]

10521.6

277843.2

1523203

3120749

4189776

4805981

5789002

7453555

10349660

12686750

13656320

13873000

13899390



2.1

		PDSCH FDD 1x2 QPSK 1/3 1.4MHz EVA5 low																								Max tput		374400		bps

		SNR [dB]		AVE		STD		SPAN

		30%		-4.0		0.0		0.0

		70%		-0.6		0.0		0.0

		SNR [dB]				Samsung																								AVERAGE
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2.2

		PDSCH FDD 1x2 64QAM 3/4 3MHz EVA5 low																								Max tput		8248000		bps

		SNR [dB]		AVE		STD		SPAN

		30%		7.9		0.0		0.0

		70%		15.6		0.0		0.0

		SNR [dB]				Samsung																								AVERAGE
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2.3

		PDSCH FDD 1x2 64QAM 3/4 5MHz EVA5 low																								Max tput		13902400		bps

		SNR [dB]		AVE		STD		SPAN

		30%		8.0		0.0		0.0

		70%		15.6		0.0		0.0

		SNR [dB]				Samsung																								AVERAGE

		-4																		0										0

		-2																												0

		0				10521.6																								10522

		2				277843.2																								277843

		4				1523203																								1523203

		6				3120749																								3120749

		8				4189776																								4189776

		10				4805981																								4805981

		12				5789002																								5789002

		14				7453555																								7453555

		16				10349660																								10349660
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2.4

		PDSCH FDD 1x2 64QAM 3/4 15MHz EVA5 low																								Max tput		46580800		bps

		SNR [dB]		AVE		STD		SPAN

		30%		7.1		0.0		0.0

		70%		15.1		0.0		0.0

		SNR [dB]				Samsung																								AVERAGE
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		6				12801960																								12801960

		8				15071580																								15071580

		10				16665550																								16665550

		12				20115450																								20115450

		14				27283050																								27283050
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2.5

		PDSCH FDD 1x2 64QAM 3/4 20MHz EVA5 low																								Max tput		61700000		bps

		SNR [dB]				AVE		STD		SPAN

		30%				7.8		0.0		0.0

		70%				15.0		0.0		0.0

		SNR [dB]				Samsung																								AVERAGE
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2.1

		PDSCH FDD 1x2 QPSK 1/3 1.4MHz EVA5 low																								Max tput		374400		bps

		SNR [dB]		AVE		STD		SPAN

		30%		-4.0		0.0		0.0

		70%		-0.6		0.0		0.0

		SNR [dB]				Samsung																								AVERAGE

		-10																												0

		-8				9146.4																								9146

		-6				43524.8																								43525

		-4				112319.2																								112319
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2.2

		PDSCH FDD 1x2 64QAM 3/4 3MHz EVA5 low																								Max tput		8248000		bps

		SNR [dB]		AVE		STD		SPAN

		30%		7.9		0.0		0.0

		70%		15.6		0.0		0.0

		SNR [dB]				Samsung																								AVERAGE

		-2																												0

		0				18936																								18936

		2				245991.2																								245991

		4				884101.6																								884102

		6				1853196																								1853196

		8				2520401																								2520401

		10				2957650																								2957650

		12				3552405																								3552405

		14				4698675																								4698675

		16				6076634																								6076634
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2.3

		PDSCH FDD 1x2 64QAM 3/4 5MHz EVA5 low																								Max tput		13902400		bps

		SNR [dB]		AVE		STD		SPAN

		30%		8.0		0.0		0.0

		70%		15.6		0.0		0.0

		SNR [dB]				Samsung																								AVERAGE
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2.4

		PDSCH FDD 1x2 64QAM 3/4 15MHz EVA5 low																								Max tput		46580800		bps

		SNR [dB]		AVE		STD		SPAN

		30%		7.1		0.0		0.0

		70%		15.1		0.0		0.0

		SNR [dB]				Samsung																								AVERAGE
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2.5

		PDSCH FDD 1x2 64QAM 3/4 20MHz EVA5 low																								Max tput		61700000		bps

		SNR [dB]				AVE		STD		SPAN

		30%				7.8		0.0		0.0

		70%				15.0		0.0		0.0

		SNR [dB]				Samsung																								AVERAGE
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2.1

		PDSCH FDD 1x2 QPSK 1/3 1.4MHz EVA5 low																								Max tput		374400		bps

		SNR [dB]		AVE		STD		SPAN

		30%		-4.0		0.0		0.0

		70%		-0.6		0.0		0.0

		SNR [dB]				Samsung																								AVERAGE

		-10																												0

		-8				9146.4																								9146

		-6				43524.8																								43525

		-4				112319.2																								112319

		-2				205281.6																								205282

		0				289593.6																								289594

		2				341942.4																								341942

		4				365002.4																								365002

		6				372711.2																								372711

		8				374173.6																								374174

		10				374400																								374400

																														0

																														0

																														0

																														0

																														0

																														0

																														0

																														0

																														0

																														0

																														0

																														0

																														0

																														0

																														0

																														0

																														0

																														0

																														0

																														0

																														0

																														0

				0.0		-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		-0.6		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0





2.1

		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

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0



Samsung

SNR [dB]

Throughput [bits/s]

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0



2.2

		PDSCH FDD 1x2 64QAM 3/4 3MHz EVA5 low																								Max tput		8248000		bps

		SNR [dB]		AVE		STD		SPAN

		30%		7.9		0.0		0.0

		70%		15.6		0.0		0.0

		SNR [dB]				Samsung																								AVERAGE
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2.3

		PDSCH FDD 1x2 64QAM 3/4 5MHz EVA5 low																								Max tput		13902400		bps

		SNR [dB]		AVE		STD		SPAN

		30%		8.0		0.0		0.0

		70%		15.6		0.0		0.0

		SNR [dB]				Samsung																								AVERAGE

		-4																		0										0

		-2																												0

		0				10521.6																								10522

		2				277843.2																								277843

		4				1523203																								1523203

		6				3120749																								3120749

		8				4189776																								4189776

		10				4805981																								4805981

		12				5789002																								5789002

		14				7453555																								7453555

		16				10349660																								10349660
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		20				13656320																								13656320

		22				13873000																								13873000

		24				13899390																								13899390

																														0

																														0

																														0

																														0

																														0

																														0

																														0

																														0

																														0

																														0

																														0

																														0

																														0

																														0

																														0

																														0

																														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		15.6		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0





2.3

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0



Samsung

SNR [dB]

Throughput [bits/s]

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0



2.4

		PDSCH FDD 1x2 64QAM 3/4 15MHz EVA5 low																								Max tput		46580800		bps

		SNR [dB]		AVE		STD		SPAN

		30%		7.1		0.0		0.0

		70%		15.1		0.0		0.0

		SNR [dB]				Samsung																								AVERAGE
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2.5

		PDSCH FDD 1x2 64QAM 3/4 20MHz EVA5 low																								Max tput		61700000		bps

		SNR [dB]				AVE		STD		SPAN

		30%				7.8		0.0		0.0

		70%				15.0		0.0		0.0

		SNR [dB]				Samsung																								AVERAGE
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		10				21859890																								21859890
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