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1 Introduction
In RAN4 #47bis meeting in Munich, it was agreed to present the PDSCH demodulation performance with implementation margin in RAN4#48 Jeju meeting [2].
This contribution presents the LTE UE PDSCH demodulation results with impairment based on the assumptions agreed in [1][2].
2 Simulation parameters
Table 1, 2, 3 and 4 summarizes the simulation parameters for PDSCH test model and reference channel.
Table 1: SIMO transmission with different channel models and MCS

	Scenario
	Description
	Reference channel
	Propagation Model
	Antenna correlation
	Verification point

	1.5
	1x2 16QAM 1/2 10MHz
	R.3
	EVA5
	Low
	70% tp


Table 2: SIMO transmission with different channel bandwidths
	Scenario
	Description
	Reference channel
	Propagation model
	Antenna correlation
	Verification point

	2.1
	1x2 64QAM 3/4 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 3: Single-layer transmission with channel dependent pre-coding

	Scenario
	Description
	Reference channel
	Precoding granularity
	PMI delay
	Propagation model
	Antenna correlation
	Verification point

	4.1
	2x2 QPSK 1/3 10MHz SCW 
	R.10
	6 PRB
	6 ms
	EVA5
	Low
	[30% tp]

	4.2
	2x2 QPSK 1/3 10MHz SCW
	R.10
	50 PRB
	6 ms
	EPA5
	High
	[30% tp]


Table 4: Reference Channel
	Ref.
Ch.
	TX
ports
	Alloc.
	MCS
	SF
	FDD
	TDD

	
	
	
	
	
	Nbits
	TBS
(A)
	#CB
	CR
	Peak rate
	Nbits
	TBS
(A)
	#CB
	CR
	Peak rate

	R.3
	1
	Full
10 MHz
	16QAM
1/2
	0
	25920
	12960
	3
	0.50
	13.9 Mbps
	26208
	12960
	3
	0.50
	7.82 Mbps

	
	
	
	
	5
	27024
	12960
	3
	0.48
	
	27312
	14112
	3
	0.52
	

	
	
	
	
	DwPTS
	n/a
	n/a
	n/a
	n/a
	
	22512
	11448
	2
	0.51
	

	
	
	
	
	others
	27600
	14112
	3
	0.51
	
	27600
	14112
	3
	0.51
	

	R.4
	1
	Full
1.4 MHz
	64QAM
3/4
	0
	2448
	1800
	1
	0.75
	3.48 Mbps
	2880
	2152
	1
	0.76
	1.87 Mbps

	
	
	
	
	5
	4104
	2984
	1
	0.73
	
	4536
	3496
	1
	0.78
	

	
	
	
	
	DwPTS
	n/a
	n/a
	n/a
	n/a
	
	3672
	2792
	1
	0.77
	

	
	
	
	
	others
	4968
	3752
	1
	0.76
	
	4968
	3752
	1
	0.76
	

	R.5
	1
	Full
3 MHz
	64QAM
3/4
	0
	9900
	7480
	2
	0.76
	8.91 Mbps
	10332
	7480
	2
	0.73
	4.99 Mbps

	
	
	
	
	5
	11556
	8504
	2
	0.74
	
	11988
	9144
	2
	0.76
	

	
	
	
	
	DwPTS
	n/a
	n/a
	n/a
	n/a
	
	9828
	7480
	2
	0.76
	

	
	
	
	
	others
	12420
	9144
	2
	0.74
	
	12420
	9144
	2
	0.74
	

	R.6
	1
	Full
5 MHz
	64QAM
3/4
	0
	18180
	13536
	3
	0.75
	15.1 Mbps
	18612
	14112
	3
	0.76
	8.51 Mbps

	
	
	
	
	5
	19836
	15264
	3
	0.77
	
	20268
	15264
	3
	0.75
	

	
	
	
	
	DwPTS
	n/a
	n/a
	n/a
	n/a
	
	16668
	12576
	3
	0.76
	

	
	
	
	
	others
	20700
	15264
	3
	0.74
	
	20700
	15264
	3
	0.74
	

	R.8
	1
	Full
15 MHz
	64QAM
3/4
	0
	59580
	45352
	8
	0.76
	46.6 Mbps
	60012
	45352
	8
	0.76
	26.2 Mbps

	
	
	
	
	5
	61236
	45352
	8
	0.74
	
	61668
	46888
	8
	0.76
	

	
	
	
	
	DwPTS
	n/a
	n/a
	n/a
	n/a
	
	50868
	37888
	7
	0.75
	

	
	
	
	
	others
	62100
	46888
	8
	0.76
	
	62100
	46888
	8
	0.76
	

	R.9
	1
	Full
20 MHz
	64QAM
3/4
	0
	80280
	61664
	11
	0.77
	61.7 Mbps
	80712
	61664
	11
	0.76
	34.9 Mbps

	
	
	
	
	5
	81936
	61664
	11
	0.75
	
	82368
	61664
	11
	0.75
	

	
	
	
	
	DwPTS
	n/a
	n/a
	n/a
	n/a
	
	67968
	51024
	9
	0.75
	

	
	
	
	
	others
	82800
	61664
	11
	0.75
	
	82800
	61664
	11
	0.75
	

	R.10
	2
	Full
10 MHz
	QPSK
1/3
	0
	12384
	4392
	1
	0.36
	4.39 Mbps
	12528
	4392
	1
	0.35
	2.48 Mbps

	
	
	
	
	5
	12912
	4392
	1
	0.34
	
	13056
	4392
	1
	0.34
	

	
	
	
	
	DwPTS
	n/a
	n/a
	n/a
	n/a
	
	10656
	3624
	1
	0.34
	

	
	
	
	
	others
	13200
	4392
	1
	0.33
	
	13200
	4392
	1
	0.33
	


3 Simulation assumptions

Followings are the assumptions of simulation Scenario 1,2 and 4 used in these test.

Table 5: 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)

	PDCCH/PCFICH/PHICH overhead
	Included (2 OFDM symbols reserved for control)

	PBCH/SCH overhead
	Included

	Interference
	AWGN

	TX EVM
	6 % (see [3] for details)

	Simulation length
	10000 subframes at minimum


4 Simulation Results with impairments
The results with impairments are provided in Table 6.
Table 6: 
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 point for relative throughput of 30% and 70%

	Scenario Number

[1]
	Description
	Precoding

granularity
	Antenna Correlation
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 to be presented for throughput (dB)

	1.5
	1x2 16QAM 1/2 10MHz 

EVA5Hz
	-
	Low
	6.9
	70%

	
	
	
	
	1.4
	30%

	2.1
	1x2 64QAM 3/4 1.4MHz 
EVA5Hz
	-
	Low
	17.7
	70%

	
	
	
	
	10.8
	30%

	2.2
	1x2 64QAM 3/4 3MHz 
EVA5Hz
	-
	Low
	16.6
	70%

	
	
	
	
	10.4
	30%

	2.3
	1x2 64QAM 3/4 5MHz 
EVA5Hz
	-
	Low
	16.6
	70%

	
	
	
	
	9.9
	30%

	2.4
	1x2 64QAM 3/4 15MHz 
EVA5Hz
	-
	Low
	16.9
	70%

	
	
	
	
	9.4
	30%

	2.5
	1x2 64QAM 3/4 20MHz 
EVA5Hz
	-
	Low
	16.8
	70%

	
	
	
	
	9.2
	30%

	4.1
	2x2 QPSK 1/3 10MHz SCW EVA5Hz
	6PRB
	Low
	-3.0 dB
	70%

	
	
	
	
	-6.4 dB
	30%

	4.2
	2X2 QPSK 1/3 10MHz SCW EPA5Hz
	50PRB
	High
	-2.8 dB
	70%

	
	
	
	
	-7.7 dB
	30%


Absolute throughputs for each case are contained in the excel sheet.
5 Conclusions

In this contribution, SNR points for PDSCH performance with impairments 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.
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