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In this contribution, we present the simulation results for the single channel indoor scenario when WiFi network has DL and UL mixed traffic and LAA network has only DL traffic.
Simulation Assumptions
The following parameters are assumed for WiFi for the single channel indoor scenario
	WiFi Parameter 
	Value

	CCA-ED
	-62dBm

	CCA-CS
	SINR of 4dB

	Defer period for backoff
	Based on AIFS

	256 QAM
	Not used

	LDPC Codes
	Used

	RTS/CTS 
	Not Used

	Max TXOP
	3ms

	DL-UL traffic ratio
	80-20



The below set of parameters are assumed for LAA deployments for both indoor and outdoor scenarios.
	LAA parameter 
	Value

	Scheduling assumption
	All traffic on unlicensed only

	CCA-ED
	-82dBm

	LBT Category
	3

	q value
	32

	Max TXOP
	9.5ms

	256 QAM 
	Not used

	CCA slot duration 
	20us

	Inter operator sync
	eNBs are time synchronized but channel access time may be asynchronous

	Intra and inter-RAT detection
	Not assumed



We report the statistics at the low, medium and high offered loads in the next section, where the low, medium and high loads refer to the offer rates when the buffer occupancy of the Wi-Fi operator 2 in the step 1 is respectively 20%, 40% and 60%. The simulated results do not exactly align with these buffer occupancy marks and the reported numerical values are linearly interpolated to match these marks.
Simulation Results
In this section, we show the simulation results for the one channel indoor scenario with LAA using LBT category 3. Table 1 shows the results.







[bookmark: _Ref416452680]Table 1: WiFi LAA coexistence results with non-replaced WiFi network having DL + UL traffic and replaced WiFi network having DL only traffic for the single channel indoor scenario.
	
Reported parameters
	Low load
BO range for Wi-Fi Opt.1 in Step 1: 10%~25%
	Medium load
BO range for Wi-Fi Opt. 1 in Step 1: 35%~50%
	High load
BO range for Wi-Fi Opt.1  in Step 1: above 55%

	
	Wi-Fi Opt.1 in
[bookmark: _GoBack]step 1
	Wi-Fi Opt.2 in
step 1
	Wi-Fi Opt. 1 in
step 2
	LAA Opt.2
in
step 2
	Wi-Fi Opt.1 in
step 1
	Wi-Fi Opt.2 in
step 1
	Wi-Fi Opt. 1 in
step 2
	LAA Opt.2
in
step 2
	Wi-Fi Opt.1 in
step 1
	Wi-Fi Opt.2 in
step 1
	Wi-Fi Opt. 1 in
step 2
	LAA Opt.2
in
step 2

	DL:
UPT CDF
[Mbps]
	5%
	32.398
	32.682
	39.481
	36.720
	3.432
	1.596
	8.150
	1.585
	0.196
	0.079
	0.787
	0.123

	
	50%
	66.589
	67.068
	74.035
	70.588
	45.778
	45.262
	53.279
	46.083
	26.589
	25.100
	34.505
	20.514

	
	95%
	83.066
	82.981
	91.466
	89.981
	68.777
	68.870
	80.195
	72.215
	57.649
	55.929
	70.564
	58.773

	
	Mean
	63.601
	64.283
	70.884
	68.093
	42.530
	42.353
	49.538
	41.447
	27.166
	25.745
	34.893
	24.247

	DL:
Delay CDF
[s]
	5%
	0.123
	0.122
	0.101
	0.109
	1.166
	2.506
	0.491
	2.524
	20.408
	50.633
	5.083
	32.520

	
	50%
	0.060
	0.060
	0.054
	0.057
	0.087
	0.088
	0.075
	0.087
	0.150
	0.159
	0.116
	0.195

	
	95%
	0.048
	0.048
	0.044
	0.044
	0.058
	0.058
	0.050
	0.055
	0.069
	0.072
	0.057
	0.068

	
	Mean
	0.063
	0.062
	0.056
	0.059
	0.094
	0.094
	0.081
	0.097
	0.147
	0.155
	0.115
	0.165

	UL:
UPT CDF
[Mbps]
	5%
	25.327
	N/A
	28.724
	N/A
	4.702
	N/A
	7.066
	N/A
	2.615
	N/A
	3.305
	N/A

	
	50%
	58.253
	N/A
	64.193
	N/A
	39.405
	N/A
	44.554
	N/A
	21.665
	N/A
	26.903
	N/A

	
	95%
	79.472
	N/A
	86.027
	N/A
	64.031
	N/A
	73.461
	N/A
	52.110
	N/A
	63.144
	N/A

	
	Mean
	56.291
	N/A
	62.033
	N/A
	37.471
	N/A
	42.596
	N/A
	23.752
	N/A
	29.353
	N/A

	UL:
Delay CDF
[s]
	5%
	0.158
	N/A
	0.139
	N/A
	0.851
	N/A
	0.566
	N/A
	1.530
	N/A
	1.210
	N/A

	
	50%
	0.069
	N/A
	0.062
	N/A
	0.102
	N/A
	0.090
	N/A
	0.185
	N/A
	0.149
	N/A

	
	95%
	0.050
	N/A
	0.046
	N/A
	0.062
	N/A
	0.054
	N/A
	0.077
	N/A
	0.063
	N/A

	
	Mean
	0.071
	N/A
	0.064
	N/A
	0.107
	N/A
	0.094
	N/A
	0.168
	N/A
	0.136
	N/A

	𝜌DL
	1.00
	1.00
	1.00
	1.00
	0.98
	0.97
	0.99
	0.98
	0.94
	0.92
	0.96
	0.91

	𝜌UL
	1.00
	N/A
	1.00
	N/A
	0.99
	N/A
	1.00
	N/A
	0.99
	N/A
	0.99
	N/A

	BO (DL/UL reported separately)
	0.17/0.06
	0.2
	0.14/0.05
	0.19
	0.36/0.16
	0.4
	0.31/0.14
	0.42
	0.54/0.26
	0.6
	0.47/0.24
	0.61

	𝜆
	1.36 Mbps
	1.74 Mbps
	1.98 Mbps

	Company/tdoc:
LBT category: 3
Additional information:



For the indoor scenario, we assume that the WiFi ED threshold is -62dBm while the LAA network operates using LBT category 3 with an ED threshold of -82dBm and all the traffic is routed only on the unlicensed carrier. Under the assumptions, it can be observed that there is no degradation in WiFi performance and that an LAA deployment can co-exist with a WiFi deployment having both DL and UL traffic in scenarios with low, medium and high traffic loads.
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