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1. Introduction
In RAN #66 meeting, a new SI “Study on possible additional configuration of LTE TDD” was approved [1]. The objective of the study is to evaluate issues related to the potential introduction of the following additional configuration(s) for LTE TDD; 10:0:0 and 9:1:0 (DL:Sp:UL).

In RAN #67 meeting, two scenarios are identified and approved in [2] and captured in TR36.825 [3] for evaluating system performance impact from using the possible additional TDD configuration(s).

In this contribution, we provide the system level simulation results for Operator_A (in DL only) and Operator_B (in UL only) in both scenarios according to the agreed simulation assumptions in [4].
2. Performance evaluation of Set 2
2.1 Scenarios and simulation cases
The following scenarios are selected to evaluate the throughput impact from using the possible new LTE TDD configurations (10:0:0 and 9:1:0) in a scenario with intra-band adjacent LTE TDD operations using different TDD UL/DL configurations.
	Scenario 1: 
		Operator_A: SCell: small cell (outdoor pico) (PCell is a standalone cell on another frequency band)
			Carrier frequency: 2.7GHz
			Channel bandwidth: 10MHz
		Operator_B: Standalone Macro cell
			Carrier frequency: 2.7GHz
			Channel bandwidth: 10MHz
		Scenario 2: 
		Operator_A: SCell: Macro cell (PCell is a standalone cell on another frequency band)
			Carrier frequency: 2.7GHz
			Channel bandwidth: 10MHz
		Operator_B: Standalone Macro cell
			Carrier frequency: 2.7GHz
			Channel bandwidth: 10MHz

The simulation cases are summarized as following:

	Case
	Duplex mode of Operator A
	Duplex mode of Operator B

	Case 1
	TDD UL/DL Conf 2 with special configuration 4
	TDD UL/DL Conf 2 with special configuration 4

	Case 2
	TDD UL/DL Conf 5 with special configuration 4
	

	Case 3
	New TDD UL/DL configurations (10:0:0)
	


2.2 Macro BS antenna downtilt modelling:
The agreed assumption in terms of BS antenna model is a 2D horizontal antenna pattern. However, BS downtilt is used in real network deployments which require a 3D antenna model for simulations. We provide here more simulation results with a 3D antenna pattern to investigate the impact of different antenna downtilt angles on the coexistence performance. The pattern used in the simulations according to [7]as follows. 
The horizontal antenna pattern given below is the same used for 2D antenna pattern.

,


 is the 3dB beam width which corresponds to 65 degrees, and  is the maximum attenuation.
The vertical antenna pattern is as follows.




 = 10, SLAv = 20 dB, =15°

The parameter is the electrical antenna downtilt. Antenna height at the Macro base station is set to 32m. Antenna height at the UE is set to 1.5m. Antenna height at the Pico is set to 10m.
The combining method in 3D antenna pattern is:


2.3 Simulation results
In this contribution, we provide the evaluation results of different duplex cases and traffic loads. The details of simulation assumptions are in line with the agreements of the email discussion [4]. 

We have selected the uplink traffic arrival rate lambda=0.25 and 0.5 for operator B which are a standalone Macro cells. For scenario 1, we have selected downlink arrival rate lambda=1, 2 and 3 for Operator A which are outdoor Pico cells. For scenario 2, we have selected downlink arrival rate lambda=0.5, 1 and 1.5 for Operator A which are Macro cells. The file size of the FTP packet is 0.5Mbyte and the packet drop time is 8s.

For performance evaluation set 2, the following metrics are provided:
· {5%, 50%, 95%} UE average packet throughput, from the CDF of average packet throughput from all UEs
· Cell average packet throughput, defined as the mean of average packet throughput from all UEs
· Packet drop ratio
· Time resource utilization ratio
Scenario 1: Outdoor Pico to Macro cell adjacent channel case:
Table 1-a. Simulation reults of Scenario 1 w/o Macro BS downtilt modelling
	
	
	
	Operator A (DL, Mbps)
	Operator B(UL, Mbps)

	λDL
	λUL
	
	Avg.
	5%
	50%
	95%
	RU
	Packet drop ratio
	Avg.
	5%
	50%
	95%
	RU
	Packet drop ratio

	1
	0.25
	Case 1
	24.83
(0.00%)
	13.25
(0.00%)
	27.97
(0.00%)
	28.17
(0.00%)
	16%
	0%
	4.49
(0.00%)
	1.97
(0.00%)
	4.46
(0.00%)
	7.28
(0.00%)
	22%
	0%

	
	
	Case 2
	29.01
(+16.83%)
	16.26
(+22.72%)
	32.26
(+15.34%)
	32.52
(+15.44%)
	14%
	0%
	3.84
(-14.48%)
	1.62
(-17.77%)
	3.80
(-14.80%)
	6.47
(-11.13%)
	26%
	0%

	
	
	Case 3
	33.01
(+32.94%)
	19.05
(+43.77%)
	36.36
(+30.00%)
	36.36
(+29.07%)
	12%
	0%
	3.38
(-24.72%)
	1.34
(-31.98%)
	3.31
(-25.78%)
	5.78
(-20.60%)
	29%
	0%

	2
	0.25
	Case 1
	20.83
(0.00%)
	6.36
(0.00%)
	23.67
(0.00%)
	28.17
(0.00%)
	36%
	0%
	4.49
(0.00%)
	1.97
(0.00%)
	4.46
(0.00%)
	7.28
(0.00%)
	22%
	0%

	
	
	Case 2
	25.46
(+22.23%)
	9.32
(+46.54%)
	29.41
(+24.25%)
	32.52
(+15.44%)
	30%
	0%
	3.43
(-23.61%)
	1.40
(-28.93%)
	3.37
(-24.44%)
	5.81
(-20.19%)
	29%
	0%

	
	
	Case 3
	29.83
(+43.21%)
	12.46
(+95.91%)
	35.71
(+50.87%)
	36.36
(+29.07%)
	26%
	0%
	2.67
(-40.53%)
	0.93
(-52.79%)
	2.54
(-43.05%)
	4.77
(-34.48%)
	36%
	0%

	3
	0.25
	Case 1
	13.21
(0.00%)
	1.98
(0.00%)
	11.03
(0.00%)
	28.17
(0.00%)
	68%
	1%
	4.49
(0.00%)
	1.97
(0.00%)
	4.46
(0.00%)
	7.28
(0.00%)
	22%
	0%

	
	
	Case 2
	19.51
(+47.69%)
	3.20
(+61.62%)
	19.05
(+72.71%)
	32.52
(+15.44%)
	54%
	0%
	2.92
(-34.97%)
	1.09
(-44.67%)
	2.84
(-36.32%)
	5.15
(-29.26%)
	33%
	0%

	
	
	Case 3
	24.49
(+85.39%)
	5.38
(+171.72%)
	25.97
(+135.45%)
	36.36
(+29.07%)
	45%
	0%
	2.08
(-53.67%)
	0.58
(-70.56%)
	1.90
(-57.40%)
	4.14
(-43.13%)
	44%
	1%

	1
	0.5
	Case 1
	24.83
(0.00%)
	13.25
(0.00%)
	27.97
(0.00%)
	28.17
(0.00%)
	16%
	0%
	1.88
(0.00%)
	0.51
(0.00%)
	1.53
(0.00%)
	4.28
(0.00%)
	71%
	2%

	
	
	Case 2
	29.09
(+17.16%)
	16.39
(+23.70%)
	32.26
(+15.34%)
	32.52
(+15.44%)
	14%
	0%
	1.61
(-14.36%)
	0.47
(-7.84%)
	1.27
(-16.99%)
	3.91
(-8.64%)
	76%
	4%

	
	
	Case 3
	33.00
(+32.90%)
	19.05
(+43.77%)
	36.36
(+30.00%)
	36.36
(+29.07%)
	12%
	0%
	1.45
(-22.87%)
	0.45
(-11.76%)
	1.12
(-26.80%)
	3.59
(-16.12%)
	79%
	5%

	2
	0.5
	Case 1
	20.83
(0.00%)
	6.36
(0.00%)
	23.67
(0.00%)
	28.17
(0.00%)
	36%
	0%
	1.88
(0.00%)
	0.51
(0.00%)
	1.53
(0.00%)
	4.28
(0.00%)
	71%
	2%

	
	
	Case 2
	25.48
(+22.32%)
	9.30
(+46.23%)
	29.41
(+24.25%)
	32.52
(+15.44%)
	30%
	0%
	1.46
(-22.34%)
	0.45
(-11.76%)
	1.13
(-26.14%)
	3.60
(-15.89%)
	79%
	5%

	
	
	Case 3
	29.79
(+43.01%)
	12.35
(+94.18%)
	35.71
(+50.87%)
	36.36
(+29.07%)
	26%
	0%
	1.19
(-36.70%)
	0.41
(-19.61%)
	0.87
(-43.14%)
	3.06
(-28.50%)
	84%
	10%

	3
	0.5
	Case 1
	13.21
(0.00%)
	1.98
(0.00%)
	11.03
(0.00%)
	28.17
(0.00%)
	68%
	1%
	1.88
(0.00%)
	0.51
(0.00%)
	1.53
(0.00%)
	4.28
(0.00%)
	71%
	2%

	
	
	Case 2
	19.05
(+44.21%)
	3.40
(+71.72%)
	18.52
(+67.91%)
	32.52
(+15.44%)
	55%
	0%
	1.19
(-36.70%)
	0.41
(-19.61%)
	0.87
(-43.14%)
	3.08
(-28.04%)
	85%
	10%

	
	
	Case 3
	24.54
(+85.77%)
	5.53
(+179.29%)
	26.14
(+136.99%)
	36.36
(+29.07%)
	45%
	0%
	0.99
(-47.34%)
	0.38
(-25.49%)
	0.69
(-54.90%)
	2.64
(-38.32%)
	88%
	18%



Table 1-b. Simulation reults of Scenario 1 with Macro BS downtilt modelling
	
	
	
	Operator A (DL, Mbps)
	Operator B(UL, Mbps)

	λDL
	λUL
	
	Avg.
	5%
	50%
	95%
	RU
	Packet drop ratio
	Avg.
	5%
	50%
	95%
	RU
	Packet drop ratio

	1
	0.25
	Case 1
	24.79
(0.00%)
	13.20
(0.00%)
	27.97
(0.00%)
	28.17
(0.00%)
	16%
	0%
	3.81
(0.00%)
	1.39
(0.00%)
	3.76
(0.00%)
	6.64
(0.00%)
	27%
	0%

	
	
	Case 2
	29.05
(+17.18%)
	16.33
(+23.71%)
	32.26
(+15.34%)
	32.52
(+15.44%)
	14%
	0%
	3.53
(-7.35%)
	1.29
(-7.19%)
	3.46
(-7.98%)
	6.26
(-5.72%)
	29%
	0%

	
	
	Case 3
	32.92
(+32.80%)
	18.87
(+42.95%)
	36.36
(+30.00%)
	36.36
(+29.07%)
	12%
	0%
	3.30
(-13.39%)
	1.15
(-17.27%)
	3.22
(-14.36%)
	5.93
(-10.69%)
	30%
	0%

	2
	0.25
	Case 1
	20.82
(0.00%)
	6.33
(0.00%)
	23.67
(0.00%)
	28.17
(0.00%)
	36%
	0%
	3.81
(0.00%)
	1.39
(0.00%)
	3.76
(0.00%)
	6.64
(0.00%)
	27%
	0%

	
	
	Case 2
	25.52
(+22.57%)
	9.17
(+44.87%)
	29.63
(+25.18%)
	32.52
(+15.44%)
	30%
	0%
	3.23
(-15.22%)
	1.12
(-19.42%)
	3.13
(-16.76%)
	5.86
(-11.75%)
	32%
	0%

	
	
	Case 3
	29.82
(+43.23%)
	12.42
(+96.21%)
	35.71
(+50.87%)
	36.36
(+29.07%)
	26%
	0%
	2.82
(-25.98%)
	0.88
(-36.69%)
	2.66
(-29.26%)
	5.27
(-20.63%)
	35%
	0%

	3
	0.25
	Case 1
	13.31
(0.00%)
	2.01
(0.00%)
	11.25
(0.00%)
	28.17
(0.00%)
	68%
	1%
	3.81
(0.00%)
	1.39
(0.00%)
	3.76
(0.00%)
	6.64
(0.00%)
	27%
	0%

	
	
	Case 2
	19.44
(+46.06%)
	3.35
(+66.67%)
	18.96
(+68.53%)
	32.52
(+15.44%)
	54%
	0%
	2.92
(-23.36%)
	0.96
(-30.94%)
	2.77
(-26.33%)
	5.45
(-17.92%)
	34%
	0%

	
	
	Case 3
	24.68
(+85.42%)
	5.51
(+174.13%)
	26.49
(+135.47%)
	36.36
(+29.07%)
	45%
	0%
	2.12
(-44.36%)
	0.52
(-62.59%)
	1.89
(-49.73%)
	4.42
(-33.43%)
	46%
	2%

	1
	0.5
	Case 1
	24.79
(0.00%)
	13.20
(0.00%)
	27.97
(0.00%)
	28.17
(0.00%)
	16%
	0%
	1.44
(0.00%)
	0.43
(0.00%)
	1.05
(0.00%)
	3.80
(0.00%)
	79%
	7%

	
	
	Case 2
	29.09
(+17.35%)
	16.39
(+24.17%)
	32.26
(+15.34%)
	32.52
(+15.44%)
	14%
	0%
	1.36
(-5.56%)
	0.43
(0.00%)
	0.99
(-5.71%)
	3.60
(-5.26%)
	81%
	8%

	
	
	Case 3
	32.93
(+32.84%)
	18.87
(+42.95%)
	36.36
(+30.00%)
	36.36
(+29.07%)
	12%
	0%
	1.28
(-11.11%)
	0.42
(-2.33%)
	0.92
(-12.38%)
	3.41
(-10.26%)
	83%
	10%

	2
	0.5
	Case 1
	20.82
(0.00%)
	6.33
(0.00%)
	23.67
(0.00%)
	28.17
(0.00%)
	36%
	0%
	1.44
(0.00%)
	0.43
(0.00%)
	1.05
(0.00%)
	3.80
(0.00%)
	79%
	7%

	
	
	Case 2
	25.54
(+22.67%)
	9.35
(+47.71%)
	29.63
(+25.18%)
	32.52
(+15.44%)
	30%
	0%
	1.25
(-13.19%)
	0.41
(-4.65%)
	0.88
(-16.19%)
	3.36
(-11.58%)
	84%
	11%

	
	
	Case 3
	29.92
(+43.71%)
	12.58
(+98.74%)
	36.04
(+52.26%)
	36.36
(+29.07%)
	26%
	0%
	1.12
(-22.22%)
	0.39
(-9.30%)
	0.78
(-25.71%)
	3.12
(-17.89%)
	86%
	14%

	3
	0.5
	Case 1
	13.31
(0.00%)
	2.01
(0.00%)
	11.25
(0.00%)
	28.17
(0.00%)
	68%
	1%
	1.44
(0.00%)
	0.43
(0.00%)
	1.05
(0.00%)
	3.80
(0.00%)
	79%
	7%

	
	
	Case 2
	18.97
(+42.52%)
	3.40
(+69.15%)
	18.43
(+63.82%)
	32.52
(+15.44%)
	55%
	0%
	1.14
(-20.83%)
	0.40
(-6.98%)
	0.79
(-24.76%)
	3.10
(-18.42%)
	86%
	13%

	
	
	Case 3
	24.61
(+84.90%)
	5.69
(+183.08%)
	26.14
(+132.36%)
	36.36
(+29.07%)
	45%
	0%
	1.01
(-29.86%)
	0.37
(-13.95%)
	0.69
(-34.29%)
	2.80
(-26.32%)
	88%
	20%




Scenario 2: Macro cell to Macro cell adjacent channel case:
Table 2-a. Simulation reults of Scenario 2 w/o Macro BS downtilt modelling
	
	
	
	Operator A (DL, Mbps)
	Operator B(UL, Mbps)

	λDL
	λUL
	
	Avg.
	5%
	50%
	95%
	RU
	Packet drop ratio
	Avg.
	5%
	50%
	95%
	RU
	Packet drop ratio

	0.5
	0.25
	Case 1
	22.78
(0.00%)
	11.85
(0.00%)
	23.67
(0.00%)
	28.17
(0.00%)
	9%
	0%
	4.52
(0.00%)
	2.00
(0.00%)
	4.50
(0.00%)
	7.28
(0.00%)
	22%
	0%

	
	
	Case 2
	26.73
(+17.34%)
	14.65
(+23.63%)
	27.03
(+14.20%)
	32.52
(+15.44%)
	8%
	0%
	1.91
(-57.74%)
	0.67
(-66.50%)
	1.78
(-60.44%)
	3.60
(-50.55%)
	46%
	0%

	
	
	Case 3
	30.52
(+33.98%)
	17.47
(+47.43%)
	30.30
(+28.01%)
	36.36
(+29.07%)
	7%
	0%
	0.66
(-85.40%)
	0.32
(-84.00%)
	0.54
(-88.00%)
	1.39
(-80.91%)
	81%
	20%

	1
	0.25
	Case 1
	18.03
(0.00%)
	6.34
(0.00%)
	18.18
(0.00%)
	28.17
(0.00%)
	23%
	0%
	4.52
(0.00%)
	2.00
(0.00%)
	4.50
(0.00%)
	7.28
(0.00%)
	22%
	0%

	
	
	Case 2
	22.57
(+25.18%)
	8.89
(+40.22%)
	23.67
(+30.20%)
	32.52
(+15.44%)
	19%
	0%
	1.44
(-68.14%)
	0.49
(-75.50%)
	1.29
(-71.33%)
	2.79
(-61.68%)
	56%
	1%

	
	
	Case 3
	26.83
(+48.81%)
	11.43
(+80.28%)
	28.78
(+58.31%)
	36.36
(+29.07%)
	16%
	0%
	0.32
(-92.92%)
	0.21
(-89.50%)
	0.29
(-93.56%)
	0.52
(-92.86%)
	91%
	58%

	1.5
	0.25
	Case 1
	10.16
(0.00%)
	2.10
(0.00%)
	7.76
(0.00%)
	25.26
(0.00%)
	55%
	0%
	4.52
(0.00%)
	2.00
(0.00%)
	4.50
(0.00%)
	7.28
(0.00%)
	22%
	0%

	
	
	Case 2
	15.49
(+52.46%)
	4.16
(+98.10%)
	13.94
(+79.64%)
	32.26
(+27.71%)
	40%
	0%
	1.37
(-69.69%)
	0.47
(-76.50%)
	1.23
(-72.67%)
	2.68
(-63.19%)
	58%
	2%

	
	
	Case 3
	20.62
(+102.95%)
	6.46
(+207.62%)
	19.90
(+156.44%)
	36.36
(+43.94%)
	30%
	0%
	0.24
(-94.69%)
	0.18
(-91.00%)
	0.22
(-95.11%)
	0.30
(-95.88%)
	93%
	70%

	0.5
	0.5
	Case 1
	22.78
(0.00%)
	11.85
(0.00%)
	23.67
(0.00%)
	28.17
(0.00%)
	9%
	0%
	1.99
(0.00%)
	0.55
(0.00%)
	1.65
(0.00%)
	4.41
(0.00%)
	69%
	1%

	
	
	Case 2
	26.64
(+16.94%)
	14.76
(+24.56%)
	27.03
(+14.20%)
	32.52
(+15.44%)
	8%
	0%
	0.82
(-58.79%)
	0.37
(-32.73%)
	0.59
(-64.24%)
	2.07
(-53.06%)
	91%
	21%

	
	
	Case 3
	30.54
(+34.06%)
	17.54
(+48.02%)
	30.30
(+28.01%)
	36.36
(+29.07%)
	7%
	0%
	0.47
(-76.38%)
	0.28
(-49.09%)
	0.39
(-76.36%)
	0.93
(-78.91%)
	97%
	53%

	1
	0.5
	Case 1
	18.03
(0.00%)
	6.34
(0.00%)
	18.18
(0.00%)
	28.17
(0.00%)
	23%
	0%
	1.99
(0.00%)
	0.55
(0.00%)
	1.65
(0.00%)
	4.41
(0.00%)
	69%
	1%

	
	
	Case 2
	22.34
(+23.90%)
	8.49
(+33.91%)
	23.39
(+28.66%)
	32.52
(+15.44%)
	19%
	0%
	0.67
(-66.33%)
	0.35
(-36.36%)
	0.50
(-69.70%)
	1.63
(-63.04%)
	94%
	31%

	
	
	Case 3
	26.83
(+48.81%)
	11.33
(+78.71%)
	28.99
(+59.46%)
	36.36
(+29.07%)
	16%
	0%
	0.28
(-85.93%)
	0.20
(-63.64%)
	0.26
(-84.24%)
	0.43
(-90.25%)
	98%
	78%

	1.5
	0.5
	Case 1
	10.16
(0.00%)
	2.10
(0.00%)
	7.76
(0.00%)
	25.26
(0.00%)
	55%
	0%
	1.99
(0.00%)
	0.55
(0.00%)
	1.65
(0.00%)
	4.41
(0.00%)
	69%
	1%

	
	
	Case 2
	15.61
(+53.64%)
	4.16
(+98.10%)
	14.04
(+80.93%)
	32.26
(+27.71%)
	39%
	0%
	0.65
(-67.34%)
	0.34
(-38.18%)
	0.49
(-70.30%)
	1.61
(-63.49%)
	94%
	32%

	
	
	Case 3
	20.40
(+100.79%)
	6.33
(+201.43%)
	19.61
(+152.71%)
	36.36
(+43.94%)
	31%
	0%
	0.22
(-88.94%)
	0.18
(-67.27%)
	0.20
(-87.88%)
	0.29
(-93.42%)
	98%
	85%



Table 2-b. Simulation reults of Scenario 2 with Macro BS downtilt modelling
	
	
	
	Operator A (DL, Mbps)
	Operator B(UL, Mbps)

	λDL
	λUL
	
	Avg.
	5%
	50%
	95%
	RU
	Packet drop ratio
	Avg.
	5%
	50%
	95%
	RU
	Packet drop ratio

	0.5
	0.25
	Case 1
	22.02
(0.00%)
	10.22
(0.00%)
	23.53
(0.00%)
	28.17
(0.00%)
	10%
	0%
	3.95
(0.00%)
	1.46
(0.00%)
	3.93
(0.00%)
	6.93
(0.00%)
	26%
	0%

	
	
	Case 2
	25.96
(+17.89%)
	12.90
(+26.22%)
	27.03
(+14.87%)
	32.52
(+15.44%)
	8%
	0%
	3.07
(-22.28%)
	1.08
(-26.03%)
	2.99
(-23.92%)
	5.52
(-20.35%)
	32%
	0%

	
	
	Case 3
	29.87
(+35.65%)
	16.06
(+57.14%)
	30.19
(+28.30%)
	36.36
(+29.07%)
	7%
	0%
	2.39
(-39.49%)
	0.78
(-46.58%)
	2.24
(-43.00%)
	4.41
(-36.36%)
	40%
	0%

	1
	0.25
	Case 1
	16.35
(0.00%)
	4.73
(0.00%)
	15.91
(0.00%)
	28.17
(0.00%)
	27%
	0%
	3.95
(0.00%)
	1.46
(0.00%)
	3.93
(0.00%)
	6.93
(0.00%)
	26%
	0%

	
	
	Case 2
	20.79
(+27.16%)
	6.87
(+45.24%)
	21.16
(+33.00%)
	32.52
(+15.44%)
	21%
	0%
	2.42
(-38.73%)
	0.79
(-45.89%)
	2.29
(-41.73%)
	4.52
(-34.78%)
	39%
	0%

	
	
	Case 3
	25.39
(+55.29%)
	9.28
(+96.19%)
	27.21
(+71.02%)
	36.36
(+29.07%)
	17%
	0%
	1.53
(-61.27%)
	0.47
(-67.81%)
	1.38
(-64.89%)
	3.14
(-54.69%)
	55%
	3%

	1.5
	0.25
	Case 1
	7.23
(0.00%)
	1.57
(0.00%)
	4.75
(0.00%)
	22.10
(0.00%)
	68%
	0%
	3.95
(0.00%)
	1.46
(0.00%)
	3.93
(0.00%)
	6.93
(0.00%)
	26%
	0%

	
	
	Case 2
	13.07
(+80.77%)
	2.51
(+59.87%)
	10.36
(+118.11%)
	30.77
(+39.23%)
	47%
	0%
	1.90
(-51.90%)
	0.59
(-59.59%)
	1.77
(-54.96%)
	3.68
(-46.90%)
	47%
	1%

	
	
	Case 3
	18.04
(+149.52%)
	4.39
(+179.62%)
	16.39
(+245.05%)
	36.36
(+64.52%)
	37%
	0%
	0.93
(-76.46%)
	0.35
(-76.03%)
	0.76
(-80.66%)
	2.02
(-70.85%)
	72%
	12%

	0.5
	0.5
	Case 1
	22.02
(0.00%)
	10.22
(0.00%)
	23.53
(0.00%)
	28.17
(0.00%)
	10%
	0%
	1.47
(0.00%)
	0.44
(0.00%)
	1.07
(0.00%)
	3.84
(0.00%)
	79%
	7%

	
	
	Case 2
	25.85
(+17.39%)
	12.90
(+26.22%)
	26.85
(+14.11%)
	32.52
(+15.44%)
	8%
	0%
	1.17
(-20.41%)
	0.41
(-6.82%)
	0.82
(-23.36%)
	3.12
(-18.75%)
	85%
	12%

	
	
	Case 3
	29.69
(+34.83%)
	15.50
(+51.66%)
	30.08
(+27.84%)
	36.36
(+29.07%)
	7%
	0%
	1.02
(-30.61%)
	0.39
(-11.36%)
	0.71
(-33.64%)
	2.79
(-27.34%)
	87%
	15%

	1
	0.5
	Case 1
	16.35
(0.00%)
	4.73
(0.00%)
	15.91
(0.00%)
	28.17
(0.00%)
	27%
	0%
	1.47
(0.00%)
	0.44
(0.00%)
	1.07
(0.00%)
	3.84
(0.00%)
	79%
	7%

	
	
	Case 2
	20.97
(+28.26%)
	6.86
(+45.03%)
	21.39
(+34.44%)
	32.52
(+15.44%)
	21%
	0%
	0.95
(-35.37%)
	0.39
(-11.36%)
	0.66
(-38.32%)
	2.54
(-33.85%)
	89%
	18%

	
	
	Case 3
	25.28
(+54.62%)
	9.15
(+93.45%)
	27.03
(+69.89%)
	36.36
(+29.07%)
	17%
	0%
	0.75
(-48.98%)
	0.35
(-20.45%)
	0.55
(-48.60%)
	1.87
(-51.30%)
	93%
	28%

	1.5
	0.5
	Case 1
	7.23
(0.00%)
	1.57
(0.00%)
	4.75
(0.00%)
	22.10
(0.00%)
	68%
	0%
	1.47
(0.00%)
	0.44
(0.00%)
	1.07
(0.00%)
	3.84
(0.00%)
	79%
	7%

	
	
	Case 2
	12.07
(+66.94%)
	2.61
(+66.24%)
	9.07
(+90.95%)
	30.30
(+37.10%)
	51%
	0%
	0.80
(-45.58%)
	0.36
(-18.18%)
	0.56
(-47.66%)
	2.14
(-44.27%)
	92%
	26%

	
	
	Case 3
	18.39
(+154.36%)
	4.62
(+194.27%)
	16.88
(+255.37%)
	36.36
(+64.52%)
	35%
	0%
	0.59
(-59.86%)
	0.31
(-29.55%)
	0.46
(-57.01%)
	1.40
(-63.54%)
	95%
	42%




Observations:
· Downlink performance of Operator A
· For both scenarios, increasing the number of downlink subframes (Case1: 8 DL subframes, Case2: 9 DL subframes and Case3: 10 DL subframes) can improve the downlink performance significantly for OperatorA. It is observed a min of 15.34% to max of 179.29% of performance gain in scenario 1 and min of 14.20% to max of 207.62% in scenario 2 can be obtained, depending on percentage of UE average packet throughput (5%, 50%, 95%) and traffic arrival rate in both DL and UL.
· For both scenarios, increasing the number of downlink subframes can decrease the resource utilization ratio for Operator A. The degradation of resource utilization ratio is larger when the downlink traffic load is higher.
· For high load case, e.g. lambda_DL=1.5 for Scenario 2 and lambda_DL=3 for Scenario 1, the performance gain is much larger than the expected gain, it is because increasing the number of downlink subframes will decrease the resource utilization which will also decrease the interference level of Operator A. The observed performance gain in cell average packet throughput can be up to 85.77% in scenario 1 and 102.95% in scenario 2.
· Uplink performance of Operator B
· For both scenarios, increasing the number of downlink subframes of Operator A will degrade the uplink performance of Operator B in terms of UE average packet throughput, cell average packet throughput and packet drop ratio.
· Compared the simulation results of Scenario 1 and Scenario 2, the impact of Macro-Macro interference is larger than Pico-Macro interference.
· Antenna downtilt
· With Macro BS antenna downtilt, it is proven effective in lowering the performance impact to Operator B for both scenarios due to reduced interference level of Macro BS to Macro BS and Pico to Macro BS.
· In high DL load cases, performance gain for Operator A is further increased to more than 240% at 50%-tile of UE average packet throughput.
3. Conclusions
In this contribution, we have provided our simulation results of performance Set 2 for possible additional TDD configuration(s).
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