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1 Introduction
In the last RAN4 meeting in Dresden, there exists concern for DIP profile of -3 dB geometry and RAN4 agreed to replace -2.5 dB geometry instead of -3 dB geometry[1]. In this contribution, we provide updated link level simulation results of scenario 1 for agreed median DIP and DIP profiles.

2 Link-level simulation assumption and results
Link level simulation assumption is based on Scenario 1 of table 7.2-1 in [2]. Any other assumption unspecified in [2] are as in the following:

· All 50 RBs are allocated for PDSCH for all frames (No PSS/SSS/PBCH are used)

· 6 % Tx EVM and realistic channel estimation with DM-RS symbol
· No Rx impairments and implementation margins are included.

· Realistic noise variance estimation are used.

· For MMSE receiver, wide-band CRS based estimation with alpha-tracker between sub-frames

· For MMSE-IRC receiver, per 1 PRB DM-RS based estimation without any inter sub-frame operation.
· Simulation length : Total 10000 sub-frames
Table 1 shows throughput gains of conditional median DIP for scenario 1.
Table 1.  Throughput gain of median DIP for Scenario 1 (TM6, 2x2 low)

	Median DIP
	MMSE
	MMSE-IRC
	Gain (%)

	G = -2.5 dB
	MCS7
	3831.86 
	4906.01 
	28.03%

	
	MCS8
	3869.39 
	4445.89 
	14.90%

	
	MCS9
	3789.72 
	4441.26 
	17.19%

	G = 0 dB
	MCS10
	5580.43 
	6301.40 
	12.92%

	
	MCS11
	5439.71 
	6466.24 
	18.87%

	
	MCS12
	5484.19 
	5885.72 
	7.32%


Table 2 and Table 3 show throughput gain of -2.5 dB geometry and 0 dB geometry DIP profiles based on [3]

 REF _Ref319746327 \n \h 
[4], respectively.
Table 2.  Throughput gain of -2.5 dB geometry DIP profiles for Scenario 1 (TM6, 2x2 low)

	DIP Profile
(-2.5 dB)
	MCS7
	MCS8
	MCS9

	
	MMSE
	MMSE-IRC
	Gain (%)
	MMSE
	MMSE-IRC
	Gain (%)
	MMSE
	MMSE-IRC
	Gain (%)

	1
	3685.30 
	4060.47 
	10.18%
	3709.60 
	3920.07 
	5.67%
	3785.68 
	3805.06 
	0.51%

	2
	3821.84 
	4024.14 
	5.29%
	3666.66 
	3925.70 
	7.06%
	3815.56 
	3923.74 
	2.84%

	3
	3884.47 
	4417.48 
	13.72%
	3799.70 
	4207.97 
	10.74%
	3839.78 
	3981.06 
	3.68%

	4
	3885.10 
	4396.18 
	13.15%
	3851.09 
	4097.46 
	6.40%
	3744.51 
	4115.89 
	9.92%

	5
	3789.90 
	4554.64 
	20.18%
	3899.66 
	4483.20 
	14.96%
	3742.09 
	4194.21 
	12.08%

	6
	4027.90 
	4466.96 
	10.90%
	3730.02 
	4378.32 
	17.38%
	3852.69 
	4215.20 
	9.41%

	7
	3675.28 
	4593.47 
	24.98%
	3769.44 
	4395.91 
	16.62%
	3755.00 
	4314.50 
	14.90%

	8
	3819.96 
	4614.77 
	20.81%
	3736.35 
	4358.61 
	16.65%
	3885.80 
	4174.02 
	7.42%

	9
	3868.19 
	4678.65 
	20.95%
	4038.33 
	4506.43 
	11.59%
	3784.07 
	4433.99 
	17.18%

	10
	3799.29 
	4688.68 
	23.41%
	3711.71 
	4631.72 
	24.79%
	3802.64 
	4266.06 
	12.19%

	11
	3995.96 
	4706.21 
	17.77%
	3853.90 
	4774.62 
	23.89%
	3850.27 
	4439.64 
	15.31%

	12
	3746.06 
	4942.96 
	31.95%
	3648.36 
	4868.94 
	33.46%
	3819.59 
	4422.69 
	15.79%

	13
	3903.89 
	5103.30 
	30.72%
	3815.89 
	4636.65 
	21.51%
	3816.36 
	4631.79 
	21.37%

	14
	3840.00 
	5144.64 
	33.97%
	3896.14 
	5161.06 
	32.47%
	3879.34 
	4702.03 
	21.21%

	15
	3799.92 
	5197.25 
	36.77%
	3820.82 
	5339.86 
	39.76%
	3869.65 
	4819.10 
	24.54%

	16
	3900.13 
	5283.06 
	35.46%
	3779.99 
	5170.92 
	36.80%
	3781.65 
	4870.77 
	28.80%

	17
	3959.01 
	5405.19 
	36.53%
	3951.75 
	5629.16 
	42.45%
	3765.50 
	5150.92 
	36.79%

	18
	3992.20 
	5457.18 
	36.70%
	3798.30 
	5812.88 
	53.04%
	3807.48 
	5504.54 
	44.57%

	19
	3949.61 
	5760.32 
	45.85%
	3789.85 
	5874.12 
	55.00%
	3773.57 
	5833.13 
	54.58%

	20
	3890.74 
	5801.66 
	49.11%
	3867.28 
	5919.17 
	53.06%
	3720.29 
	5884.00 
	58.16%

	Average
	3861.74 
	4864.86 
	25.92%
	3806.74 
	4804.64 
	26.16%
	3804.58 
	4584.12 
	20.56%


Table 3.  Throughput gain of 0 dB geometry DIP profiles for Scenario 1 (TM6, 2x2 low)

	DIP Profile
(0 dB)
	MCS10
	MCS11
	MCS12

	
	MMSE
	MMSE-IRC
	Gain (%)
	MMSE
	MMSE-IRC
	Gain (%)
	MMSE
	MMSE-IRC
	Gain (%)

	1
	5396.36 
	5300.28 
	-1.78%
	5304.32 
	5319.36 
	0.28%
	5309.96 
	5279.92 
	-0.57%

	2
	5391.51 
	5804.88 
	7.67%
	5224.67 
	5848.55 
	11.94%
	5276.92 
	5322.98 
	0.87%

	3
	5251.84 
	5911.45 
	12.56%
	5329.10 
	6086.60 
	14.21%
	5404.09 
	5655.42 
	4.65%

	4
	5370.52 
	5685.39 
	5.86%
	5607.85 
	5660.06 
	0.93%
	5144.75 
	5821.64 
	13.16%

	5
	5269.60 
	5807.30 
	10.20%
	5284.85 
	6056.51 
	14.60%
	5318.98 
	5495.21 
	3.31%

	6
	5278.48 
	6244.89 
	18.31%
	5649.44 
	6066.25 
	7.38%
	5453.15 
	5690.46 
	4.35%

	7
	5776.62 
	6095.52 
	5.52%
	5449.45 
	6192.80 
	13.64%
	5190.81 
	5947.80 
	14.58%

	8
	5347.91 
	6489.51 
	21.35%
	5605.20 
	6506.06 
	16.07%
	5370.04 
	6187.11 
	15.22%

	9
	5439.15 
	6595.28 
	21.26%
	5276.88 
	6567.12 
	24.45%
	5293.94 
	6490.51 
	22.60%

	10
	5309.16 
	6417.66 
	20.88%
	5424.67 
	6938.80 
	27.91%
	5432.12 
	6837.97 
	25.88%

	11
	5606.27 
	6467.72 
	15.37%
	5527.32 
	6712.25 
	21.44%
	5464.17 
	6236.18 
	14.13%

	12
	5261.53 
	6512.93 
	23.78%
	5415.82 
	6566.24 
	21.24%
	5305.96 
	6301.26 
	18.76%

	13
	5281.71 
	6402.32 
	21.22%
	5703.42 
	6728.18 
	17.97%
	5291.94 
	6288.25 
	18.83%

	14
	5763.70 
	6483.05 
	12.48%
	5636.17 
	6570.66 
	16.58%
	5478.18 
	6540.58 
	19.39%

	15
	5185.64 
	6881.89 
	32.71%
	5653.87 
	6729.95 
	19.03%
	5604.35 
	6800.92 
	21.35%

	16
	5354.37 
	6952.13 
	29.84%
	5545.91 
	7335.25 
	32.26%
	5131.73 
	6952.12 
	35.47%

	17
	5527.15 
	6946.48 
	25.68%
	5651.21 
	7472.42 
	32.23%
	5389.07 
	7333.62 
	36.08%

	18
	5527.15 
	7373.57 
	33.41%
	5337.95 
	7810.46 
	46.32%
	5327.99 
	7450.77 
	39.84%

	19
	5348.72 
	7539.07 
	40.95%
	5707.85 
	8021.96 
	40.54%
	5531.25 
	8548.21 
	54.54%

	20
	5674.09 
	7626.27 
	34.41%
	5531.75 
	8203.37 
	48.30%
	5353.02 
	8768.50 
	63.80%

	Average
	5418.07 
	6476.88 
	19.58%
	5493.38 
	6669.64 
	21.37%
	5353.62 
	6497.47 
	21.31%


In Figure 1, relative throughput gain of MMSE-IRC receiver compared to the baseline MMSE receiver for Scenario 1 are presented.
[image: image1.emf]0 2 4 6 8 10 12 14 16 18 20

0

10

20

30

40

50

60

Relative Gain of MMSE-IRC at -2.5 dB (Scenario1 - TM6, 2x2 low)

DIP profile index

Relative Gain [%]

 

 

MCS7

MCS8

MCS9

average

[image: image2.emf]0 2 4 6 8 10 12 14 16 18 20

-10

0

10

20

30

40

50

60

70

Relative Gain of MMSE-IRC at 0 dB (Scenario1 - TM6, 2x2 low)

DIP profile index

Relative Gain [%]

 

 

MCS10

MCS11

MCS12

average


Figure 1.  Relative throughput gain of MMSE-IRC receiver
compared to the baseline MMSE receiver for Scenario 1 (TM6, 2x2 low)
3 Conclusion

In this contribution, we provided link level simulation results with agreed and averaged DIP profiles for scenario 1. From above simulation results, we can see throughput gains of about 18% ~ 28 % at -2.5 dB geometry and about 7 % ~ 19 % at 0 dB geometry in terms of agreed conditional median DIP values and given fixed MCS level. For DIP profiles, we can see average throughput gains of about 21% ~ 26 % at -2.5 dB geometry and about 20 % ~ 21 % at 0 dB geometry in terms of agreed DIP profiles.
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