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1   Background
A new SI on LTE DL 8Rx antenna ports [1] was approved in RAN#76. During discussion in RAN4 #84 meeting, the evaluation scenarios were agreed in the WF [2]. In this contribution, simulation assumptions and initial evaluation results are provided. 
2   Simulation assumptions
2.1   PDSCH
Table 1: simulation assumptions 
	PDSCH
	TM9
	10MHz, 8x4 low, EPA5, rank4 (for comparison),TBS=24/23/22/21

	
	
	10MHz, 8x8 low, EPA5, rank5, TBS=24/23/22/21/20

	
	
	10MHz, 8x8 low, EPA5, rank6, TBS=23/22/21/20/19

	
	
	10MHz, 8x8 low, EPA5, rank7, TBS=22/21/20/19/18

	
	
	10MHz, 8x8 low, EPA5, rank8, TBS=19/18/17/16


2.2   SDR test
Table 2: FRC for SDR test 

	MIMO layer
	Modulation 
	Bandwidth
	MCS/TBS

	8 layer
	64QAM
	10
	23/21

	
	
	10
	24/22

	
	
	10
	25/23

	
	
	10
	26/24

	
	256QAM
	10
	22/28

	
	
	10
	23/29

	
	
	10
	24/30

	
	
	10
	25/31


3   Simulation results

3.1   Rank>4 in EPA5
The simulation results of TM9 is provided in Figure 1~5.
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Figure 1 simulation results for TM9, 4layer
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Figure 2 simulation results for TM9, 5layer
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Figure 3 simulation results for TM9, 6layer
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Figure 4 simulation results for TM9, 7layer
[image: image5.png]Throughput(Mbps)

160

140

120

100

TMI, 848, Rank=g

SNR(dE)





Figure 5 simulation results for TM9, 8layer

3.2   SDR test
The simulation results of SDR evaluation are depicted in Figure 6~7.
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Figure 6 simulation results for 64QAM, EVM=6%
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Figure 7 simulation results for 256QAM, EVM=3%
3.3   Summary 

The simulation results are summarized in the Table 1~3.
Table 1 Throughput for different TBS (EPA5) 
	TBS Index
	Achieved Max throughput (Mbps) 
x_@36dB/ y_@40dB

	
	Rank=4
	Rank=5
	Rank=6
	Rank=7
	Rank=8

	24
	71.7/71.6
	86.7/89.2
	
	
	

	23
	88.9/89.3
	109.9/110
	125.3/130.6
	
	

	22
	99.1/99.1
	118.7/120.1
	127.6/131.4
	116.8/129.7
	

	21
	91.8/91.8
	114.5/114.5
	136.7/137.1
	146.5/153.2
	

	20
	
	
	123.9/123.9
	142.7/143.5
	

	19
	
	
	
	133.7/133.7
	133/144.2

	18
	
	
	
	
	133.4/139.4

	17
	
	
	
	
	129.9/131.6


Table 2 Throughput gain for different layers (EPA5)
	Parameters
	Rank=4

(baseline)
	Rank=5
	Rank=6
	Rank=7
	Rank=8

	Max TP (Mbps)

x_@36dB/ y_@40dB
	99.1
	118.7/120.1
	136.7/137.1
	146.5/153.2
	133.4/144.2

	TP gain=
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a_@36dB/ b_@40dB
	N/A
	19.8%/21.2%
	37.9%/38.3%
	47.8%/54.6%
	34.2%/45.5%


Table 3 TB success rate (EPA5)
	TBS Index
	TB success rate
x_@36dB/ y_@40dB

	
	Rank=4
	Rank=5
	Rank=6
	Rank=7
	Rank=8

	24
	45%/44%
	39%/44%
	
	
	

	23
	84%/86%
	82.5%82.6%
	78%/83%
	
	

	22
	100%/100%
	97%/98.1%
	85%/89%
	62%/73%
	

	21
	100%/100%
	100%/100%
	99.6%/99.9%
	90.5%/95.4%
	

	20
	
	
	100%/100%
	99.3%/99.85%
	

	19
	
	
	
	100%/100%
	83.5%/94.2%

	18
	
	
	
	
	93.7%/98.4%

	17
	
	
	
	
	97.8%/99.3%

	16
	
	
	
	
	99.6%/100%

	Note 4:
The TB success rate is defined as TB success rate = 100%*NDL_correct_rx/ (NDL_newtx + NDL_retx), where NDL_newtx is the number of newly transmitted DL transport blocks, NDL_retx is the number of retransmitted DL transport blocks, and NDL_correct_rx is the number of correctly received DL transport blocks.


Table 4 Throughput for different TBS at 36dB/40dB (SDR test)
	TBS Index
	Achieved Max throughput
 (Mbps)
TP_36dB/TP_40dB

	
	64QAM
	256QAM

	22
	220.2720/220.2720
	

	23
	224.0420/224.0420
	

	…
	
	

	29
	
	293.7120/293.7120

	30
	
	283.3776/293.7120


Table 5 TB success rate (SDR test)
	TBS Index
	TB success rate
Rate_36dB/Rate_40dB

	
	64QAM
	256QAM

	22
	100%/100%
	

	23
	97%/97%
	

	…
	
	

	29
	
	100%/100%

	30
	
	90%/100%

	Note 4:
The TB success rate is defined as TB success rate = 100%*NDL_correct_rx/ (NDL_newtx + NDL_retx), where NDL_newtx is the number of newly transmitted DL transport blocks, NDL_retx is the number of retransmitted DL transport blocks, and NDL_correct_rx is the number of correctly received DL transport blocks.


From the summary in table 2, it can be observed that
Observation 1: The PDSCH with rank higher than 4 can achieve significant performance gain at 36dB and 40dB compared to rank=4.
From the simulation results in table 5, it can be observed that

Observation 2:

· with the assumption EVM=3%,

· 256QAM with MCS30 can achieve 100% TB success rate.

·  with the assumption EVM=6%, 

· 64QAM with TBS22 can achieve 100% TB success rate.
4   Conclusion
In this contribution, the initial PDSCH evaluation results are provided. The conclusions are 
Observation 1: The PDSCH with rank higher than 4 can achieve significant performance gain at 36dB and 40dB compared to rank=4.
Observation 2:

· with the assumption EVM=3%,

· 256QAM with MCS30 can achieve 100% TB success rate.

·  with the assumption EVM=6%, 

· 64QAM with TBS22 can achieve 100% TB success rate.
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