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1 Introduction
Following RAN4 #68bis, e-mail discussions on the RAN4 reflector addressed the topic of geometry and interference levels for NAICS Scenario 2. In this paper, we provide our results for this case. 

2 Simulation Assumptions for Scenario 2a/b
The following is the high level description of the methodology used to arrive at serving and interferer signal strengths.
· Step 1: Consider a heterogeneous deployment of macro cells. Within each macro region, 4/10 pico cells are dropped at random locations uniformly distributed in space.
· Step 2: Drop UEs according to configuration #4b in TR36.814. For each trial in the simulations, a total of 30 UEs are dropped uniformly over 57 sectors.
· Step 3: Handoff Hysteresis Offset (3 dB): Consider all UEs with a received power within 3 dB of the strongest cell and choose the serving cell with uniform probability amongst this set.
· Step 4: Once the UE is associated with a serving cell, the top two strongest interferers are identified as I1 and I2. Note that the UE could be connected to a macro-cell or pico-cell. When connected to a pico-cell it could be a pico-center UE or a pico-CRE UE.
· Step 5: Calculate SINR for all the UEs. Calculate SINR for UEs connected to pico cells and macro cells separately. Identify the UEs in the SINR range of interest i.e., bottom 5%-25% for example. For the above UEs which correspond to the SINR of interest, calculate the corresponding Es/Noc and I/Noc values for interference modeling. 
· Noc is defined as the thermal noise power + total received power all the non-dominant interferers scaled by partial loading level
In the next section, system level simulation results using the above methodology are presented in detail. As in the case of NAICS scenario 1, the following assumptions were considered for system level simulations. 

· Geometry calibration would be performed under full loading.

· Two interferers are explicitly modeled for Scenario 1

· SINR ranges of interest for NAICS Scenario 1 were identified namely

· Low SINR:  5th – 25th percentile

· Medium SINR: 40th – 60th percentile

· High SINR: 75th – 95th percentile

· Loading levels of 40% and 60% are considered for link level evaluations

· For I1/Noc, the 20th, 50th and 80th percentile values would be used for each SINR range

· Conditioned on the I1/Noc value (within +/- 5% range), the median of I2/Noc would be used for link level evaluations

Additional assumptions for NAICS Scenario 2 were agreed as per [6] from RAN4 #68bis

· A single value of alpha would be used across macro cells and small cells

· Macro/small cells would not be distinguished in determining the interference profiles for link level evaluations.
3 System Simulation Results

3.1 Geometry Results

In this section, we present system level simulation results for NAICS scenario 2a/b obtained using the above methodology. 
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	Percentile
	NTT DOCOMO
	Intel
	Huawei
	Samsung
	LG
	MTK (40m pico)
	MTK (70m pico)
	QC

	0
	-10.3263
	-12.15
	-7.93 
	-9.96
	-9.2697
	-10.5043
	-11.8608
	-8.7441

	1
	-5.51786
	-5.47
	-5.12 
	-5.92
	-5.97293
	-5.8491
	-6.21359
	-5.695

	2
	-4.67919
	-4.64
	-4.44 
	-4.93
	-5.18835
	-4.99262
	-5.22892
	-4.7769

	3
	-4.08543
	-4.12
	-3.93 
	-4.31
	-4.66864
	-4.40553
	-4.59507
	-4.1041

	4
	-3.63333
	-3.61
	-3.59 
	-3.86
	-4.28896
	-3.958
	-4.07458
	-3.6752

	5
	-3.27312
	-3.29
	-3.24 
	-3.49
	-3.90123
	-3.52749
	-3.64342
	-3.2185

	6
	-2.99293
	-3.03
	-2.99 
	-3.2
	-3.58031
	-3.1664
	-3.31231
	-2.9242

	7
	-2.71369
	-2.71
	-2.69 
	-2.97
	-3.26
	-2.8624
	-2.98903
	-2.6685

	8
	-2.43035
	-2.46
	-2.46 
	-2.72
	-3.02178
	-2.55301
	-2.70511
	-2.3884

	9
	-2.15045
	-2.13
	-2.21 
	-2.45
	-2.74332
	-2.29937
	-2.49511
	-2.1167

	10
	-1.8711
	-1.88
	-1.94 
	-2.18
	-2.45522
	-2.02294
	-2.24371
	-1.8348

	11
	-1.59476
	-1.62
	-1.64 
	-1.89
	-2.16807
	-1.71552
	-1.94666
	-1.5568

	12
	-1.31806
	-1.30
	-1.43 
	-1.65
	-1.8818
	-1.3762
	-1.69941
	-1.2953

	13
	-1.06637
	-1.04
	-1.14 
	-1.38
	-1.63783
	-1.01594
	-1.46742
	-0.9842

	14
	-0.805456
	-0.79
	-0.88 
	-1.12
	-1.38696
	-0.71222
	-1.21366
	-0.6686

	15
	-0.539942
	-0.53
	-0.62 
	-0.86
	-1.12414
	-0.42876
	-0.96842
	-0.3825

	16
	-0.281112
	-0.27
	-0.36 
	-0.57
	-0.88129
	-0.15414
	-0.74872
	-0.0887

	17
	-0.0236303
	-0.02
	-0.10 
	-0.34
	-0.68026
	0.10207
	-0.48383
	0.1529

	18
	0.222639
	0.24
	0.17 
	-0.1
	-0.43387
	0.375112
	-0.23199
	0.4238

	19
	0.463522
	0.50
	0.40 
	0.13
	-0.22703
	0.652913
	-0.00506
	0.6426

	20
	0.706902
	0.69
	0.61 
	0.38
	-0.01008
	0.904703
	0.25578
	0.8551

	21
	0.939414
	0.95
	0.87 
	0.62
	0.171954
	1.117986
	0.491057
	1.1046

	22
	1.16376
	1.14
	1.11 
	0.85
	0.3732
	1.33586
	0.732998
	1.3741

	23
	1.37608
	1.40
	1.35 
	1.06
	0.623526
	1.570506
	0.973481
	1.5394

	24
	1.59385
	1.59
	1.54 
	1.26
	0.839035
	1.83104
	1.156197
	1.7447

	25
	1.80008
	1.78
	1.74 
	1.46
	1.024205
	2.08029
	1.372888
	1.9565

	26
	2.0081
	1.98
	1.94 
	1.67
	1.259885
	2.2696
	1.599062
	2.1527

	27
	2.21464
	2.17
	2.13 
	1.87
	1.459465
	2.519056
	1.782289
	2.3567

	28
	2.42595
	2.36
	2.32 
	2.06
	1.72792
	2.743966
	1.946508
	2.5572

	29
	2.62544
	2.55
	2.49 
	2.26
	1.88602
	2.929645
	2.195202
	2.782

	30
	2.81123
	2.75
	2.68 
	2.45
	2.0769
	3.143797
	2.382835
	2.9979

	31
	2.99307
	2.94
	2.87 
	2.63
	2.24932
	3.352522
	2.627537
	3.1923

	32
	3.16494
	3.07
	3.06 
	2.8
	2.476055
	3.538438
	2.840098
	3.3384

	33
	3.33756
	3.26
	3.25 
	2.99
	2.648365
	3.765036
	3.032307
	3.5299

	34
	3.52219
	3.45
	3.45 
	3.16
	2.816425
	3.952057
	3.209515
	3.7161

	35
	3.70389
	3.58
	3.61 
	3.34
	3.012835
	4.169545
	3.365115
	3.9129

	36
	3.88621
	3.77
	3.79 
	3.53
	3.193155
	4.367441
	3.547605
	4.1117

	37
	4.06779
	3.97
	3.96 
	3.69
	3.40413
	4.582193
	3.732744
	4.2927

	38
	4.25819
	4.09
	4.15 
	3.88
	3.64027
	4.770238
	3.929055
	4.4873

	39
	4.44298
	4.29
	4.34 
	4.06
	3.80668
	4.990699
	4.121222
	4.6861

	40
	4.63254
	4.54
	4.54 
	4.25
	4.012965
	5.21182
	4.348467
	4.8706

	41
	4.82457
	4.74
	4.75 
	4.45
	4.213655
	5.458746
	4.542825
	5.061

	42
	5.02779
	4.86
	4.93 
	4.65
	4.416545
	5.643422
	4.719531
	5.2802

	43
	5.22834
	5.06
	5.15 
	4.83
	4.64634
	5.846334
	4.946965
	5.4736

	44
	5.42127
	5.25
	5.35 
	5.01
	4.865215
	6.077477
	5.141373
	5.6545

	45
	5.61437
	5.44
	5.55 
	5.2
	5.01933
	6.31212
	5.326829
	5.8794

	46
	5.8145
	5.64
	5.78 
	5.4
	5.236555
	6.497696
	5.532024
	6.0503

	47
	6.01954
	5.83
	5.99 
	5.59
	5.468385
	6.681954
	5.726108
	6.3158

	48
	6.22537
	6.08
	6.19 
	5.79
	5.635095
	6.947178
	5.94533
	6.5224

	49
	6.44307
	6.28
	6.40 
	5.99
	5.84869
	7.200357
	6.142668
	6.7518

	50
	6.65535
	6.47
	6.61 
	6.2
	6.05751
	7.427099
	6.405625
	6.9277

	51
	6.85931
	6.66
	6.84 
	6.4
	6.25449
	7.708692
	6.660947
	7.196

	52
	7.06961
	6.92
	7.00 
	6.6
	6.469185
	7.920001
	6.90967
	7.4113

	53
	7.28682
	7.11
	7.20 
	6.79
	6.7228
	8.149514
	7.16014
	7.654

	54
	7.50913
	7.30
	7.44 
	6.99
	6.956275
	8.405224
	7.391744
	7.8876

	55
	7.72081
	7.56
	7.66 
	7.21
	7.172635
	8.631013
	7.571943
	8.1152

	56
	7.94358
	7.75
	7.87 
	7.44
	7.36599
	8.940772
	7.824801
	8.3415

	57
	8.17812
	7.95
	8.07 
	7.65
	7.638095
	9.234266
	8.113841
	8.6091

	58
	8.40844
	8.20
	8.30 
	7.86
	7.83975
	9.451567
	8.330016
	8.8226

	59
	8.64317
	8.40
	8.53 
	8.08
	8.085615
	9.741488
	8.564745
	9.0881

	60
	8.88088
	8.65
	8.75 
	8.32
	8.38082
	9.975053
	8.841237
	9.3228

	61
	9.11839
	8.91
	9.02 
	8.55
	8.673065
	10.2798
	9.128617
	9.6132

	62
	9.36078
	9.10
	9.28 
	8.79
	8.919615
	10.59876
	9.394134
	9.8688

	63
	9.59696
	9.36
	9.51 
	9.04
	9.220695
	10.94145
	9.689079
	10.1183

	64
	9.83578
	9.62
	9.76 
	9.26
	9.518055
	11.22028
	9.952587
	10.4552

	65
	10.0835
	9.87
	10.05 
	9.52
	9.7565
	11.51959
	10.23223
	10.6953

	66
	10.319
	10.07
	10.28 
	9.78
	10.08535
	11.83876
	10.49112
	10.9323

	67
	10.5849
	10.39
	10.57 
	10.02
	10.3954
	12.09641
	10.79843
	11.2428

	68
	10.8394
	10.58
	10.85 
	10.28
	10.72005
	12.48905
	11.09999
	11.4981

	69
	11.1187
	10.84
	11.12 
	10.57
	11.10655
	12.86403
	11.3699
	11.7766

	70
	11.4004
	11.16
	11.37 
	10.87
	11.47875
	13.14002
	11.67642
	12.0285

	71
	11.6763
	11.41
	11.67 
	11.18
	11.8104
	13.50744
	12.01071
	12.3611

	72
	11.966
	11.74
	11.94 
	11.44
	12.10285
	13.8805
	12.36034
	12.6189

	73
	12.2595
	11.99
	12.21 
	11.74
	12.4222
	14.22748
	12.6804
	12.9285

	74
	12.5628
	12.31
	12.51 
	12.06
	12.72145
	14.56171
	13.02205
	13.1885

	75
	12.869
	12.63
	12.84 
	12.36
	13.06805
	14.89654
	13.34828
	13.5271

	76
	13.1874
	12.89
	13.12 
	12.7
	13.3987
	15.31222
	13.68416
	13.8423

	77
	13.5048
	13.21
	13.45 
	13
	13.81
	15.68069
	14.06075
	14.1343

	78
	13.8368
	13.60
	13.82 
	13.33
	14.1641
	16.13994
	14.47207
	14.4529

	79
	14.1643
	13.92
	14.15 
	13.66
	14.5703
	16.58509
	14.88542
	14.7929

	80
	14.5073
	14.24
	14.46 
	14
	14.9762
	17.03793
	15.24114
	15.2422

	81
	14.8583
	14.62
	14.80 
	14.37
	15.28375
	17.46805
	15.64215
	15.5803

	82
	15.2248
	14.95
	15.23 
	14.74
	15.64655
	17.90985
	16.15802
	15.9589

	83
	15.5935
	15.33
	15.62 
	15.13
	16.1229
	18.46657
	16.67607
	16.3995

	84
	15.993
	15.72
	16.10 
	15.54
	16.5371
	18.92586
	17.19699
	16.9407

	85
	16.384
	16.17
	16.57 
	15.92
	17.0584
	19.53531
	17.60751
	17.4211

	86
	16.7993
	16.62
	16.98 
	16.31
	17.5926
	20.13215
	18.15908
	17.8741

	87
	17.2338
	17.06
	17.47 
	16.77
	18.1003
	20.69481
	18.66778
	18.3953

	88
	17.7047
	17.51
	17.91 
	17.26
	18.6762
	21.26102
	19.28124
	18.9503

	89
	18.1835
	18.03
	18.45 
	17.72
	19.3612
	21.95457
	19.89142
	19.5241

	90
	18.697
	18.54
	18.98 
	18.23
	19.97775
	22.74691
	20.64066
	20.1248

	91
	19.2222
	19.12
	19.52 
	18.78
	20.6623
	23.62723
	21.29298
	20.706

	92
	19.8351
	19.76
	20.07 
	19.4
	21.44735
	24.52277
	22.086
	21.3609

	93
	20.5095
	20.40
	20.80 
	20.1
	22.4069
	25.47439
	22.99436
	22.2025

	94
	21.2307
	21.17
	21.47 
	20.88
	23.3416
	26.75721
	24.09992
	23.3099

	95
	22.1206
	22.01
	22.42 
	21.72
	24.243
	27.88932
	25.18501
	24.3447

	96
	23.234
	23.23
	23.41 
	22.97
	25.65445
	29.30904
	26.69692
	25.5915

	97
	24.5432
	24.64
	24.82 
	24.47
	27.4665
	31.011
	28.73648
	27.4082

	98
	26.3248
	26.63
	26.77 
	26.38
	29.8512
	33.38156
	31.02712
	29.8091

	99
	28.9657
	29.78
	29.72 
	29.04
	32.85485
	36.77822
	34.73753
	32.633

	100
	46.4613
	52.00
	50.42 
	42.73
	47.8007
	62.94375
	59.14839
	47.7473


Table 1: Geometry values under full buffer for NAICS Scenario 2a/b
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Figure 1: Geometry under full buffer conditions for NAICS Scenario 2a/b

3.2 Interference Profiles

Following the geometry values, interference profiles are obtained for 40% and 60% RU for Scenario 2a/b using the method outlined in Section 2.

	
	 
	Scenario #2, 5-25%
	Scenario #2, 40-60%
	Scenario #2, 75-95%

	SINR_min
	 
	-3.22
	4.87
	13.52

	SINR_max
	 
	1.96
	9.32
	24.34

	Noc
	 
	
	
	

	I1/Noc(40%)@20%-tile
	 
	5.72
	6.47
	4.92

	 
	I2/Noc(40%) (“medium”)
	2.98
	3.18
	2.04

	I1/Noc(40%)@50%-tile
	 
	11.77
	11.71
	9.37

	 
	I2/Noc(40%) (“medium”)
	5.52
	4.62
	4.30

	I1/Noc(40%)@80%-tile
	 
	18.70
	17.02
	14.64

	 
	I2/Noc(40%) (“medium”)
	7.16
	5.66
	4.14

	I1/Noc(60%)@20%-tile
	 
	4.04
	4.76
	3.19

	 
	I2/Noc(60%) (“medium”)
	1.39
	1.48
	0.38

	I1/Noc(60%)@50%-tile
	 
	10.02
	9.97
	7.66

	 
	I2/Noc(60%) (“medium”)
	3.87
	2.93
	2.39

	I1/Noc(60%)@80%-tile
	 
	16.99
	15.31
	12.92

	 
	I2/Noc(60%) (“medium”)
	5.56
	3.97
	2.58


In order to ensure alignment of link level results across companies, we will use the interference profiles from the proposed agreement in RAN4 WG e-mail discussions for link level evaluations for Scenario 2.

4 Conclusions
In this paper, we presented system level simulation results for NAICS Scenario 2a/b with 4 picos per macro region on geometry calibration under full loading and interference profiles hence derived.
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