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1. Introduction
In RAN1#90bis, it is observed that line-of-sight conditions for more cells with higher probability will cause uplink interference issue [1]. This paper shows further views on uplink interference mitigation with system level simulation results. Additional potential issues and solutions in uplink are also discussed in this paper.

2. Uplink interference mitigation

For interference mitigation based on uplink power control mechanism, three types of solutions in the following are captured in the TR [1].

(1) UE specific fractional pathloss compensation factor

(2) UE specific P0 parameter

(3) Closed loop power control

For UE specific fractional pathloss compensation factor (alpha), we consider that P0 needs to be UE specifically configured since appropriate P0 value depends on alpha. Considering that UE specific P0 configuration in the specification supports limited P0 adjustment range between -8 dB and +7 dB, additional specification work would be required for UE specific P0 configuration if UE specific alpha is assumed.

System level evaluations are performed with open loop power control. Throughput performance of UMa is shown in Table 1. Simulation assumptions and other evaluation results are shown in Appendix. Further detail is attached in this contribution. Both UE specific P0 and UE specific alpha improves throughput of terrestrial UEs with the cost of degraded throughput for aerial UEs. Considering that optimum PC parameter setting for terrestrial UEs depends on deployment and traffic and limited set of PC parameter is simulated in the SI, UE specific alpha is beneficial to avoid potential performance loss as much as possible.
Observation 1: Both UE specific P0 and UE specific {alpha, P0} can improve UL throughput of terrestrial UEs with the cost of degraded UL throughput of aerial UEs.

Observation 2: For UE specific {alpha, P0}, appropriate P0 value may not be configured with Rel-8 UE specific P0 configuration where P0 adjustment range is limited between -8 dB and +7 dB.
Observation 3: UE specific {alpha, P0} provides mechanism to handle UL interference from aerial UEs which is more robust to various deployment scenario and traffic.

Table 1 Uplink throughput in UMa with open loop power control

(1) Low load

	Scenario
	PC Parameter 
for Aerial
	RU
	Total Throughput
[Mbits/sec]
	Aerial UE Throughput
[Mbits/sec]
	Terrestrial UE Throughput
[Mbits/sec]

	
	
	
	Mean
	5%
	50%
	95%
	Mean
	5%
	50%
	95%
	Mean
	5%
	50%
	95%

	Case 1
	NA
	17.6%
	8.266
	0.670
	5.283
	25.116
	-
	-
	-
	-
	8.266
	0.670
	5.283
	25.116

	Case 3
	alpha = 0.8, P0 = -83
	18.3%
	7.705
	0.659
	5.249
	22.795
	12.406
	5.350
	11.491
	22.192
	7.308
	0.642
	4.397
	22.192

	Case 3
	alpha = 0.8, P0 = -86
	18.5%
	7.651
	0.669
	5.398
	22.795
	10.141
	4.132
	9.489
	18.157
	7.432
	0.652
	4.713
	23.173

	Case 3
	alpha = 0.8, P0 = -89
	18.7%
	7.611
	0.677
	5.323
	22.795
	7.548
	3.158
	6.910
	13.935
	7.616
	0.663
	4.935
	23.432

	Case 3
	alpha = 1, P0 = -100
	18.8%
	7.734
	0.654
	5.476
	23.173
	13.756
	5.866
	12.596
	26.214
	7.253
	0.641
	4.697
	22.550

	Case 3
	alpha = 1, P0 = -105
	17.8%
	7.570
	0.724
	5.377
	21.732
	10.156
	4.911
	9.118
	18.893
	7.363
	0.643
	4.594
	22.672

	Case 3
	alpha = 1, P0 = -110
	19.0%
	7.453
	0.668
	5.005
	22.550
	6.468
	2.844
	6.026
	11.336
	7.529
	0.651
	4.816
	22.920

	Case 5
	alpha = 0.8, P0 = -83
	25.0%
	6.931
	0.685
	5.817
	17.623
	8.408
	3.053
	7.333
	17.549
	5.963
	0.597
	4.149
	16.913

	Case 5
	alpha = 0.8, P0 = -86
	24.8%
	6.400
	0.668
	5.283
	16.710
	7.093
	2.887
	6.177
	14.170
	6.026
	0.589
	4.196
	18.893

	Case 5
	alpha = 0.8, P0 = -89
	24.8%
	6.220
	0.671
	4.816
	17.697
	5.775
	2.302
	5.121
	11.523
	6.482
	0.596
	4.250
	19.878

	Case 5
	alpha = 1, P0 = -100
	25.5%
	6.648
	0.650
	5.578
	16.845
	8.763
	3.369
	7.654
	17.924
	5.138
	0.578
	3.452
	15.364

	Case 5
	alpha = 1, P0 = -105
	24.8%
	6.228
	0.673
	5.159
	16.257
	7.010
	2.718
	6.260
	13.752
	5.733
	0.585
	3.682
	18.001

	Case 5
	alpha = 1, P0 = -110
	24.2%
	6.167
	0.700
	4.660
	17.697
	5.105
	2.144
	4.666
	9.511
	6.829
	0.599
	4.640
	20.662


(2) Medium load

	Scenario
	PC Parameter 
for Aerial
	RU
	Total Throughput
[Mbits/sec]
	Aerial UE Throughput
[Mbits/sec]
	Terrestrial UE Throughput
[Mbits/sec]

	
	
	
	Mean
	5%
	50%
	95%
	Mean
	5%
	50%
	95%
	Mean
	5%
	50%
	95%

	Case 1
	NA
	41.3%
	5.062
	0.575
	3.337
	15.477
	-
	-
	-
	-
	5.062
	0.575
	3.337
	15.477

	Case 3
	alpha = 0.8, P0 = -83
	46.7%
	4.143
	0.560
	3.048
	11.782
	5.813
	1.995
	4.946
	12.945
	3.989
	0.546
	2.815
	11.586

	Case 3
	alpha = 0.8, P0 = -86
	46.0%
	4.464
	0.565
	3.274
	12.866
	5.071
	2.075
	4.315
	10.782
	4.414
	0.554
	3.109
	13.107

	Case 3
	alpha = 0.8, P0 = -89
	44.4%
	4.356
	0.561
	3.091
	12.788
	3.595
	1.260
	3.137
	7.477
	4.512
	0.552
	3.091
	13.574

	Case 3
	alpha = 1, P0 = -100
	45.3%
	4.134
	0.551
	2.907
	12.157
	6.878
	2.454
	5.754
	15.948
	3.888
	0.539
	2.633
	11.651

	Case 3
	alpha = 1, P0 = -105
	42.2%
	4.371
	0.572
	3.170
	12.409
	4.885
	1.856
	4.203
	10.156
	4.324
	0.556
	2.994
	12.749

	Case 3
	alpha = 1, P0 = -110
	44.1%
	4.539
	0.576
	3.163
	13.618
	3.278
	1.240
	2.769
	6.910
	4.654
	0.560
	3.254
	13.935

	Case 5
	alpha = 0.8, P0 = -83
	69.5%
	2.148
	0.515
	1.614
	5.699
	2.253
	0.635
	1.800
	5.497
	2.048
	0.426
	1.390
	5.941

	Case 5
	alpha = 0.8, P0 = -86
	68.8%
	2.314
	0.501
	1.671
	6.365
	2.083
	0.559
	1.678
	5.066
	2.507
	0.442
	1.666
	7.544

	Case 5
	alpha = 0.8, P0 = -89
	67.1%
	2.488
	0.527
	1.718
	7.207
	1.901
	0.563
	1.520
	4.453
	2.920
	0.498
	1.954
	8.868

	Case 5
	alpha = 1, P0 = -100
	71.3%
	2.064
	0.534
	1.567
	5.269
	2.310
	0.659
	1.850
	5.497
	1.750
	0.435
	1.198
	4.900

	Case 5
	alpha = 1, P0 = -105
	69.7%
	2.159
	0.514
	1.610
	5.746
	2.006
	0.594
	1.652
	4.761
	2.287
	0.454
	1.563
	6.564

	Case 5
	alpha = 1, P0 = -110
	68.2%
	2.601
	0.530
	1.682
	8.144
	1.681
	0.517
	1.378
	3.873
	3.221
	0.535
	2.094
	9.800


Regarding closed loop power control, transmission power reduction of several dBs can be realized using existing TPC command. If more dynamic range is required for TPC, it may not be for inter-cell interference mitigation but for power control for serving cell. This aspect is further discussed in the following section.

3. Additional problem and solutions in uplink
In addition to inter-cell interference, there could be additional two problems due to channel characteristics of aerial UEs.

Issue#1: Excess input to eNB when UE is closed to base station antenna
Flying UE can be closer to base station antenna than terrestrial UE and this may cause excess input to eNB if UE transmission power is not controlled appropriately. If it is PUCCH, PUSCH and SRS, appropriate power control will be applied based on open loop or closed loop power control mechanism. However, power ramping is supported for PRACH and there can be too strong transmission power unless the UE receives RAR. Such situation may happen if PRACH is interfered by other aerial UEs. It is noted that this issue is categorized as uplink interference for adjacent carrier. Additional mechanism to protect eNB from excess input to eNB can be considered for PRACH. Conditional maximum transmission power restriction on PRACH can be a solution for that issue. If specification does not support such mechanism, travelling area of aerial UEs needs to be restricted flight control. Details of the two solutions are described as follows.
Solution#1-1:
Conditional Max Tx power restriction
For a drone UE flying in the air, the maximum Tx power is restricted to the lower value than the one on the ground. This can be determined by e.g. the measured RSRP or pathloss. If the measured RSRP is above a threshold (or the pathloss is below a threshold), the maximum Tx power is restricted. The alternative way is to restrict the maximum Tx power if the measured RSRP of serving cell is above a threshold and the difference between the measured RSRP of serving cell and neighbour cells is below a threshold. These solutions can be realized by leveraging multiNS-Pmax [2] or introducing another P-Max [3] with the RSRP/Pathloss-based threshold.

Solution#1-2:
Flight control

For a drone UE flying in the air, travelling area is restricted by flight control, e.g., control from flight control operator. Drone UEs are not allowed to fly close to base station antenna to avoid excess input. This solution does not require specification work in 3GPP.
Issue#2: Dynamic pathloss change when UE is flying in a vertical direction
When UE is flying in a vertical direction, aerial UE may pass a null direction of base station antenna where UE experience 20 dB or more pathloss change. As pathloss is determined based on layer-3 filtered RSRP measurement results, open loop power control may not be able to reflect sudden pathloss change to the uplink transmission power depending on the layer-3 filtering parameter. In case of closed loop power control, TPC command can dynamically adjust uplink transmission power. However, dynamic range of TPC command is small in the current specification. Therefore, uplink power control may not be able to reflect sudden pathloss change. Considering that both solutions will introduce dynamic transmission power adjustment with wider range, resulting accuracy of uplink transmission power adjustment also needs to be considered. Details of the two solutions are described as follows.

Solution #2-1:
Short-term pathloss estimation for uplink power control
Short-term RSRP measurement is configured to aerial UEs, e.g., layer-3 filtering with small filter coefficient and/or frequent filter input rate. Aerial UEs will apply pathloss compensation in the open loop power control with short-term pathloss. Degradation on pathloss estimation accuracy needs to be considered because short-term pathloss can be impacted by fast fading. If measurement for other purpose, e.g., measurement report, needs to be averaged over longer term to improve measurement accuracy, additional specification work is required.

Solution #2-2:
Wider range of transmission power offset by TPC command
Wider range of transmission power offset by TPC command is configured to aerial UEs. If large adjustment is required for uplink transmission power, eNB can signal TPC command with large offset value.
For both issue#1 and issue#2, further discussion in RAN1 and potentially in RAN4 is required. Therefore, we propose to capture the two issues as potential problem without technical assessment. Further study on the necessity of solutions for the two potential issues can be performed in work item phase.

Proposal 1: Capture following issues as potential problem in uplink.
· Issue#1: Excess input to eNB when UE is closed to base station antenna

· Issue#2: Dynamic pathloss change when UE is flying in a vertical direction
Note: Technical assessment is not performed for the two issues. It is FFS whether any solutions are necessary.

4. Conclusion
In this paper, we presented the potential problem and some solutions. Observation and proposals are summarized below:
Observation 1: Both UE specific P0 and UE specific {alpha, P0} can improve UL throughput of terrestrial UEs with the cost of degraded UL throughput of aerial UEs.
Observation 2: For UE specific {alpha, P0}, appropriate P0 value may not be configured with Rel-8 UE specific P0 configuration where P0 adjustment range is limited between -8 dB and +7 dB.
Observation 3: UE specific {alpha, P0} provides mechanism to handle UL interference from aerial UEs which is more robust to various deployment scenario and traffic.
Proposal 1: Capture following issues as potential problem in uplink.
· Issue#1: Excess input to eNB when UE is closed to base station antenna

· Issue#2: Dynamic pathloss change when UE is flying in a vertical direction
Note: Technical assessment is not performed for the two issues. It is FFS whether any solutions are necessary.
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Appendix

Table A-I: Evaluation assumption for DL geometry and UL throughput
	Parameter
	Value

	Cell Layout
	19 macro sites, 3 sectors per site

	BS antenna configuration
	2Tx/2Rx cross polarized

	BS antenna pattern
	(M,N,P) = (8,1,2) according to TR 36.873
Down-tilt 100 degree for Uma, 104 degree for Umi and 96 degree for Rma

	BS antenna configuration
	2Tx/2Rx cross polarized

	UE antenna configuration
	1 Tx, 2-RX (cross polarized)

	Fast fading model
	Option 1 (CDL based)

	Handover margin
	0 dB

	Height of the Aerial UEs
	Uniformly distributed between 1.5m and 300m

	UL power control
	Open-loop power control 

	UL receiver type
	MMSE-IRC with Wishart model

	Parameter
	Value

	Cell Layout
	19 macro sites, 3 sectors per site

	BS antenna configuration
	2Tx/2Rx cross polarized

	BS antenna pattern
	(M,N,P) = (8,1,2) according to TR 36.873
Down-tilt 100 degree for Uma, 104 degree for Umi and 96 degree for Rma

	BS antenna configuration
	2Tx/2Rx cross polarized

	UE antenna configuration
	1 Tx, 2-RX (cross polarized)

	Fast fading model
	Option 1 (CDL based)

	Handover margin
	0 dB

	Height of the Aerial UEs
	Uniformly distributed between 1.5m and 300m

	UL power control
	Open-loop power control 

	UL receiver type
	MMSE-IRC with Wishart model


Table A-II Uplink throughput in UMi with open loop power control

(1) Low load

	Scenario
	PC Parameter 
for Aerial
	RU
	Total Throughput
[Mbits/sec]
	Aerial UE Throughput
[Mbits/sec]
	Terrestrial UE Throughput
[Mbits/sec]

	
	
	
	Mean
	5%
	50%
	95%
	Mean
	5%
	50%
	95%
	Mean
	5%
	50%
	95%

	Case 1
	NA
	14.6%
	12.261
	1.502
	10.894
	28.533
	-
	-
	-
	-
	12.261
	1.502
	10.894
	28.533

	Case 3
	alpha = 0.8, P0 = -83
	15.8%
	10.925
	1.346
	9.383
	25.732
	11.551
	4.900
	10.486
	21.077
	10.882
	1.324
	9.239
	26.052

	Case 3
	alpha = 0.8, P0 = -86
	16.1%
	11.197
	1.423
	9.754
	26.052
	9.588
	4.267
	9.158
	16.913
	11.321
	1.386
	9.846
	26.715

	Case 3
	alpha = 0.8, P0 = -89
	15.5%
	11.325
	1.420
	9.777
	27.060
	7.610
	3.347
	7.194
	12.788
	11.586
	1.388
	10.131
	27.236

	Case 3
	alpha = 1, P0 = -100
	15.8%
	10.809
	1.313
	9.321
	25.732
	12.895
	5.476
	11.950
	23.564
	10.657
	1.286
	9.020
	25.891

	Case 3
	alpha = 1, P0 = -105
	15.4%
	11.408
	1.418
	9.986
	26.379
	9.690
	3.979
	9.404
	15.948
	11.532
	1.387
	10.082
	26.887

	Case 3
	alpha = 1, P0 = -110
	16.1%
	11.228
	1.430
	9.511
	26.887
	6.152
	3.132
	5.941
	10.331
	11.603
	1.394
	10.180
	27.236

	Case 5
	alpha = 0.8, P0 = -83
	25.1%
	7.396
	1.055
	6.345
	17.050
	7.852
	2.923
	7.294
	14.873
	7.164
	0.889
	5.714
	18.236

	Case 5
	alpha = 0.8, P0 = -86
	24.0%
	7.734
	1.209
	6.483
	18.316
	6.836
	2.720
	6.298
	12.866
	8.195
	1.009
	6.658
	20.460

	Case 5
	alpha = 0.8, P0 = -89
	25.0%
	7.865
	1.291
	6.336
	19.508
	5.817
	2.293
	5.490
	10.512
	8.943
	1.133
	7.371
	21.509

	Case 5
	alpha = 1, P0 = -100
	25.4%
	6.940
	0.999
	5.834
	16.513
	7.877
	2.911
	7.145
	15.534
	6.440
	0.809
	4.958
	17.190

	Case 5
	alpha = 1, P0 = -105
	22.8%
	7.815
	1.166
	6.543
	18.809
	6.643
	2.641
	6.251
	12.087
	8.384
	0.999
	6.842
	20.662

	Case 5
	alpha = 1, P0 = -110
	24.9%
	7.717
	1.297
	5.722
	20.361
	4.582
	1.845
	4.356
	8.160
	9.336
	1.141
	7.840
	22.672


(2) Medium load

	Scenario
	PC Parameter 
for Aerial
	RU
	Total Throughput
[Mbits/sec]
	Aerial UE Throughput
[Mbits/sec]
	Terrestrial UE Throughput
[Mbits/sec]

	
	
	
	Mean
	5%
	50%
	95%
	Mean
	5%
	50%
	95%
	Mean
	5%
	50%
	95%

	Case 1
	NA
	39.7%
	8.688
	1.184
	7.049
	21.960
	-
	-
	-
	-
	8.688
	1.184
	7.049
	21.960

	Case 3
	alpha = 0.8, P0 = -83
	47.5%
	6.445
	0.879
	5.005
	16.981
	6.967
	2.254
	6.177
	14.769
	6.407
	0.856
	4.906
	17.120

	Case 3
	alpha = 0.8, P0 = -86
	45.5%
	6.632
	0.966
	5.165
	17.190
	5.286
	1.894
	4.630
	10.755
	6.731
	0.935
	5.223
	17.549

	Case 3
	alpha = 0.8, P0 = -89
	45.4%
	6.922
	1.001
	5.426
	18.001
	4.571
	1.559
	3.972
	9.554
	7.101
	0.969
	5.600
	18.316

	Case 3
	alpha = 1, P0 = -100
	46.9%
	6.402
	0.920
	4.975
	16.578
	7.772
	2.727
	6.956
	15.592
	6.306
	0.893
	4.843
	16.710

	Case 3
	alpha = 1, P0 = -105
	44.1%
	6.675
	0.983
	5.276
	17.332
	5.466
	1.868
	4.866
	11.305
	6.766
	0.954
	5.330
	17.697

	Case 3
	alpha = 1, P0 = -110
	42.3%
	7.310
	1.089
	5.714
	19.065
	3.633
	1.365
	3.229
	7.085
	7.572
	1.070
	5.983
	19.240

	Case 5
	alpha = 0.8, P0 = -83
	67.3%
	2.426
	0.537
	1.700
	6.732
	2.493
	0.579
	1.904
	6.443
	2.384
	0.518
	1.576
	6.991

	Case 5
	alpha = 0.8, P0 = -86
	63.6%
	2.800
	0.572
	1.972
	8.004
	2.295
	0.607
	1.869
	5.469
	3.079
	0.559
	2.043
	9.098

	Case 5
	alpha = 0.8, P0 = -89
	59.9%
	3.223
	0.585
	2.162
	9.664
	2.123
	0.580
	1.682
	5.210
	3.761
	0.589
	2.545
	11.155

	Case 5
	alpha = 1, P0 = -100
	73.5%
	1.953
	0.482
	1.405
	5.309
	2.180
	0.579
	1.716
	5.461
	1.791
	0.435
	1.197
	5.172

	Case 5
	alpha = 1, P0 = -105
	61.9%
	2.727
	0.555
	1.877
	7.825
	2.115
	0.558
	1.670
	5.323
	3.063
	0.551
	2.011
	9.178

	Case 5
	alpha = 1, P0 = -110
	60.6%
	3.363
	0.581
	2.159
	11.009
	1.727
	0.509
	1.431
	3.979
	4.079
	0.644
	2.703
	12.409


Table A-III Uplink throughput in RMa with open loop power control

(1) Low load

	Scenario
	PC Parameter 
for Aerial
	RU
	Total Throughput
[Mbits/sec]
	Aerial UE Throughput
[Mbits/sec]
	Terrestrial UE Throughput
[Mbits/sec]

	
	
	
	Mean
	5%
	50%
	95%
	Mean
	5%
	50%
	95%
	Mean
	5%
	50%
	95%

	Case 1
	NA
	15.1%
	23.407
	7.753
	23.173
	39.199
	-
	-
	-
	-
	23.407
	7.753
	23.173
	39.199

	Case 3
	alpha = 0.8, P0 = -83
	17.3%
	20.049
	6.026
	18.725
	35.849
	18.523
	6.493
	18.236
	31.536
	20.158
	5.983
	18.809
	36.158

	Case 3
	alpha = 0.8, P0 = -86
	16.7%
	20.494
	6.186
	19.240
	36.158
	15.278
	6.326
	14.513
	26.715
	20.835
	6.177
	19.784
	36.792

	Case 3
	alpha = 0.8, P0 = -89
	16.6%
	20.590
	6.503
	19.240
	36.472
	12.324
	5.249
	11.619
	21.291
	21.191
	6.865
	19.973
	36.792

	Case 3
	alpha = 1, P0 = -100
	17.5%
	19.785
	5.754
	18.477
	34.953
	18.002
	6.831
	17.476
	30.840
	19.916
	5.676
	18.559
	35.545

	Case 3
	alpha = 1, P0 = -105
	17.2%
	20.450
	6.260
	19.329
	36.472
	14.132
	5.419
	13.400
	24.818
	20.901
	6.384
	20.068
	36.792

	Case 3
	alpha = 1, P0 = -110
	17.5%
	20.633
	6.159
	19.508
	36.158
	9.300
	4.232
	8.812
	15.592
	21.436
	6.921
	20.460
	36.792

	Case 5
	alpha = 0.8, P0 = -83
	34.1%
	9.409
	2.379
	7.869
	21.732
	9.112
	2.987
	7.811
	20.068
	9.556
	2.176
	7.914
	22.429

	Case 5
	alpha = 0.8, P0 = -86
	33.3%
	10.892
	2.954
	9.218
	24.528
	8.571
	2.996
	7.530
	17.848
	12.006
	2.921
	10.512
	26.546

	Case 5
	alpha = 0.8, P0 = -89
	28.9%
	11.689
	3.026
	9.800
	26.214
	7.325
	2.527
	6.493
	14.980
	13.855
	3.682
	12.558
	28.728

	Case 5
	alpha = 1, P0 = -100
	35.8%
	8.666
	2.099
	7.049
	20.662
	8.713
	2.879
	7.358
	19.240
	8.642
	1.815
	6.842
	21.291

	Case 5
	alpha = 1, P0 = -105
	30.7%
	10.491
	2.846
	8.738
	23.831
	7.438
	2.651
	6.605
	15.252
	12.041
	2.992
	10.538
	26.214

	Case 5
	alpha = 1, P0 = -110
	28.6%
	12.353
	2.819
	10.082
	28.926
	5.854
	2.303
	5.276
	11.215
	15.522
	4.080
	14.413
	31.536


(2) Medium load

	Scenario
	PC Parameter 
for Aerial
	RU
	Total Throughput
[Mbits/sec]
	Aerial UE Throughput
[Mbits/sec]
	Terrestrial UE Throughput
[Mbits/sec]

	
	
	
	Mean
	5%
	50%
	95%
	Mean
	5%
	50%
	95%
	Mean
	5%
	50%
	95%

	Case 1
	NA
	39.2%
	18.192
	5.134
	16.448
	33.825
	-
	-
	-
	-
	18.192
	5.134
	16.448
	33.825

	Case 3
	alpha = 0.8, P0 = -83
	42.2%
	12.870
	3.024
	10.700
	30.615
	11.845
	3.519
	10.034
	26.214
	12.939
	2.985
	10.782
	31.069

	Case 3
	alpha = 0.8, P0 = -86
	45.7%
	13.553
	3.452
	11.523
	31.536
	10.471
	3.377
	9.039
	21.960
	13.774
	3.455
	11.716
	31.775

	Case 3
	alpha = 0.8, P0 = -89
	41.9%
	14.326
	3.738
	12.264
	32.514
	8.449
	3.024
	7.463
	17.404
	14.741
	3.880
	12.788
	33.026

	Case 3
	alpha = 1, P0 = -100
	42.4%
	12.824
	2.919
	10.538
	30.615
	12.866
	3.686
	11.185
	27.594
	12.821
	2.881
	10.486
	31.069

	Case 3
	alpha = 1, P0 = -105
	39.5%
	14.103
	3.616
	12.053
	32.264
	9.713
	3.452
	8.389
	19.878
	14.416
	3.635
	12.409
	32.768

	Case 3
	alpha = 1, P0 = -110
	37.1%
	14.839
	3.635
	12.827
	33.554
	6.064
	2.268
	5.533
	12.018
	15.469
	4.021
	13.662
	33.825

	Case 5
	alpha = 0.8, P0 = -83
	70.8%
	2.855
	0.554
	2.028
	8.176
	2.876
	0.611
	2.201
	7.530
	2.844
	0.529
	1.927
	8.595

	Case 5
	alpha = 0.8, P0 = -86
	68.2%
	3.639
	0.662
	2.621
	10.255
	2.801
	0.620
	2.208
	7.037
	4.058
	0.696
	2.909
	11.398

	Case 5
	alpha = 0.8, P0 = -89
	66.8%
	4.647
	0.803
	3.279
	13.662
	2.627
	0.651
	2.140
	6.168
	5.604
	0.929
	4.211
	15.197

	Case 5
	alpha = 1, P0 = -100
	74.7%
	2.505
	0.541
	1.792
	7.244
	2.661
	0.656
	2.010
	7.002
	2.417
	0.503
	1.642
	7.410

	Case 5
	alpha = 1, P0 = -105
	67.4%
	4.055
	0.741
	2.899
	11.683
	2.723
	0.683
	2.215
	6.326
	4.697
	0.782
	3.421
	13.231

	Case 5
	alpha = 1, P0 = -110
	65.9%
	5.320
	0.783
	3.492
	16.257
	2.108
	0.584
	1.759
	4.911
	6.840
	1.207
	5.204
	17.924
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