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Introduction
In this contribution, we present the simulation results for the single channel indoor and outdoor scenario when both WiFi and LAA networks have only DL traffic.
Under the assumptions described in this document, it is shown that LAA network can co-exist with another WiFi network without any performance degradation on the WiFi network. 
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Simulation Assumptions
The following parameters are assumed for WiFi for both the single channel indoor and outdoor scenarios

	Parameter Name
	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


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


2.1
Single Channel
Indoor Scenario 
	LAA LBT cat.
	Reported parameters
	Low load

BO range for Wi-Fi in Step 1: 10%~25%
	Medium load

BO range for Wi-Fi in Step 1: 35%~50%
	High load

BO range for Wi-Fi in Step 1: above 55%

	
	
	Wi-Fi in

step 1
	Wi-Fi in

step 2
	LAA

in

step 2
	Wi-Fi in

step 1
	Wi-Fi in

step 2
	LAA

in

step 2
	Wi-Fi in

step 1
	Wi-Fi in

step 2
	LAA

in

step 2

	3
	UPT CDF

[Mbps]
	5%
	32.68
	31.09
	25.11
	9.79
	9.19
	7.13
	0.26
	0.26
	0.20

	
	
	50%
	64.99
	71.61
	69.64
	45.44
	50.57
	46.01
	26.18
	31.62
	24.55

	
	
	95%
	82.47
	90.32
	89.70
	69.81
	78.95
	73.52
	59.37
	68.29
	57.98

	
	
	Mean
	62.44
	67.25
	65.70
	43.43
	47.72
	42.71
	26.87
	32.05
	25.15

	
	Delay CDF

[s]
	5%
	0.122
	0.129
	0.159
	0.408
	0.435
	0.562
	15.392
	15.392
	20.000

	
	
	50%
	0.062
	0.056
	0.057
	0.088
	0.079
	0.087
	0.153
	0.127
	0.163


	
	
	95%
	0.048
	0.044
	0.045
	0.057
	0.051
	0.054
	0.067
	0.059
	0.069

	
	
	Mean
	0.064
	0.060
	0.061
	0.092
	0.084
	0.094
	0.149
	0.125
	0.159

	
	𝜌
	1.00
	1.00
	1.00
	0.98
	0.98
	0.96
	0.92
	0.93
	0.91

	
	BO
	20.0%
	19.2%
	20.0%
	40.0%
	39.3%
	40.0%
	60.0%
	58.5%
	58.4%

	
	𝜆
	1.48Mbps
	1.85 Mbps
	2.21Mbps

	Additional comments


	The simulation is run for several candidate values and the reported values are interpolated for to achieve a buffer occupancy of 20%, 40% and 60%.


2.2
Single Channel Outdoor Scenario
	LAA LBT cat.
	Reported parameters
	Low load

BO range for Wi-Fi in Step 1: 10%~25%
	Medium load

BO range for Wi-Fi in Step 1: 35%~50%
	High load

BO range for Wi-Fi in Step 1: above 55%

	
	
	Wi-Fi in

step 1
	Wi-Fi in

step 2
	LAA

in

step 2
	Wi-Fi in

step 1
	Wi-Fi in

step 2
	LAA

in

step 2
	Wi-Fi in

step 1
	Wi-Fi in

step 2
	LAA

in

step 2

	
	UPT CDF

[Mbps]
	5%
	
19.04
	14.64
	11.10
	2.03
	2.67
	1.03
	0.63
	0.91
	0.37

	
	
	50%
	53.40
	61.34
	59.33
	33.60
	38.78
	25.66
	20.70
	29.48
	13.86

	
	
	95%
	81.58
	91.26
	88.76
	70.04
	80.31
	65.44
	58.64
	73.23
	52.37

	
	
	Mean
	52.36
	58.37
	56.32
	34.37
	39.76
	28.00
	23.44
	32.22
	18.08

	
	Delay CDF

[s]
	5%
	0.210
	0.274
	0.360
	1.968
	1.498
	3.888
	6.352
	4.400
	10.816

	
	
	50%
	0.075
	0.065
	0.067
	0.119
	0.103
	0.156
	0.194
	0.136
	0.288

	
	
	95%
	0.049
	0.044
	0.045
	0.057
	0.050
	0.061
	0.068
	0.055
	0.076

	
	
	Mean
	0.076
	0.068
	0.071
	0.116
	0.101
	0.143
	0.171
	0.124
	0.221

	
	𝜌
	1.00
	1.00
	1.00
	0.97
	0.98
	0.97
	0.91
	0.96
	0.90

	
	BO
	20.0%
	14.8%
	13.9%
	40.0%
	35.3%
	42.3%
	60.0%
	47.3%
	58.8%

	
	𝜆
	0.83Mbps
	1.02Mbps
	1.18Mbps

	Additional comments


	The simulation is run for several candidate values and the reported values are interpolated for to achieve a buffer occupancy of 20%, 40% and 60%.
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Discussion 

For both indoor and outdoor single channel scenarios, we assume that the WiFi ED threshold is -62dBm while LAA operates with an ED threshold of -82dBm and that all traffic is routed only on the unlicensed carrier. Under these assumptions, it can be observed there is no degradation in WiFi performance and that an LAA deployment can co-exist with a WiFi deployment in both the scenarios at low, medium and high traffic loads. 
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