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Introduction 
In RAN#77 a new SI [1] for NR based access to unlicensed spectrum was approved which was then revised in RAN#80 [2]. The objectives of the SI include the following:
· Study NR-based operation in unlicensed spectrum (RAN1, RAN2, RAN4) including 
· Physical channels inheriting the choices of duplex mode, waveform, carrier bandwidth, subcarrier spacing, frame structure, and physical layer design made as part of the NR study and avoiding unnecessary divergence with decisions made in the NR WI
· Consider unlicensed bands below 7GHz
· Consider similar forward compatibility principles made in the NR WI 
· Initial access, channel access. Scheduling/HARQ, and mobility including connected/inactive/idle mode operation and radio-link monitoring/failure
· Coexistence methods within NR-based and between NR-based operation in unlicensed and LTE-based LAA and with other incumbent RATs in accordance with regulatory requirements in e.g., 5GHz, 6GHz bands 
· Coexistence methods already defined for 5GHz band in LTE-based LAA context should be assumed as the baseline for 5GHz operation. Enhancements in 5GHz over these methods should not be precluded. NR-based operation in unlicensed spectrum should not impact deployed Wi-Fi services (data, video and voice services) more than an additional Wi-Fi network on the same carrier; 

Across the RAN1 meeting #92b, #93, #94 three different simulation scenarios for NR-U were agreed, namely indoor scenario, outdoor scenario 1, and outdoor scenario 2. The details of these simulation scenarios can be found in the chairman notes of the RAN1 meeting #92b, #93, #94 [3-5] as well as in [7]. In this contribution we present some initial coexistence evaluation results for all three scenarios. 
Coexistence evaluation Results for NR-Unlicensed
[bookmark: _Ref513817556]Parameter assumptions for indoor and outdoor scenarios with Sub-7GHz
It was agreed in RAN1#93 to have one indoor scenario and two scenarios for outdoor scenario simulations. The traffic model details of the indoor scenario are given at Table A.1.1 in [7], and for the outdoor scenario are given in Table A.1.2 in [7]. The performance metrics presented are User Perceived Throughput (UPT) CDF, Latency CDF, Average buffer occupancy (BO), and Ratio of mean served cell throughput and offered cell throughput independently for DL and for UL denoted by 𝜌. 
Coexistence evaluation is performed for low, medium and high input loads for DL+UL scenarios with the following parameters:
	Parameter
	Value

	MCOT
	5.5 ms for both Wi-Fi and NR-U

	NRU SCS
	30 KHz

	BW
	20 MHz (single carrier)

	Fc
	5 GHz

	Wi-Fi OP ED threshold
	-62 dBm (5GHz only)

	Wi-Fi Header decoding threshold
	-82 dBm (both OPs)

	NR-U OP ED threshold
	-72 dBm

	Tx x Rx
	2 x 2

	FTP file size 
	0.5 MB

	Wi-Fi RTS- CTS
	Enabled

	DMRS overhead
	1 symbol

	PDCCH monitoring
	4 times per slot (0.5ms slot size)

	Num Symbols for Ack/CQI feedback 
	1 symbol (SCS of 30KHz)

	Wi-Fi GI
	3.2us

	Modulation
	256 QAM enabled

	Traffic Pattern
	50%DL and 50%UL



Additionally, we assume that no LBT is required for UL/DL switches for control transmission (ACK/CQI) in NR-U operation. 
Co-Existence Evaluation Results
We provide the results for 2 types of NR-U operation. In the first type, we assume fast link adaptation where CSI/ACK is sent every 2ms, which is explained in more detail in the companion contribution [6] on frame structure. In the second type, the fast link adaptation within the TxOP is disabled but a CSI exchange happens at beginning of the TxOP as described in [6]. 
Fast Link Adaptation within the TxOP Enabled
The tables below provide the coexistence evaluation results for all three scenarios with fast link adaptation within a TxOP enabled. We see from the results that in all three scenarios, for all the metrics, Wi-Fi performance in Wi-Fi+NR-U is better than Wi-Fi performance in Wi-Fi+Wi-Fi.
Table 1: Indoor Scenario
	
Tdoc /
Source
	
Reported parameters
	Low load
BO range for Wi-Fi in 
Wi-Fi+Wi-Fi: 10%~25%
	Medium load
BO range for Wi-Fi in 
Wi-Fi+Wi-Fi: 35%~50%
	High load
BO range for Wi-Fi in 
Wi-Fi+Wi-Fi: above 55%

	
	
	Wi-Fi in
WiFi+
WiFi
	Wi-Fi in
WiFi+
NR-U
	NR-U in
WiFi+
NR-U
	NR-U in
NR-U+
NR-U
	Wi-Fi in
WiFi+
WiFi
	Wi-Fi in
WiFi+
NR-U
	NR-U in
WiFi+
NR-U
	NR-U in
NR-U+
NR-U
	Wi-Fi in
WiFi+
WiFi
	Wi-Fi in
WiFi+
NR-U
	NR-U in
WiFi+
NR-U
	NR-U in
NR-U+
NR-U

	R1-1811248 / Source 1
	DL
UPT CDF
[Mbps]
	5%
	25.53
	34.32
	73.07
	90.93
	12.74
	26.14
	59.80
	86.80
	0.52
	15.27
	42.74
	80.43

	
	
	50%
	58.23
	73.37
	138.27
	161.50
	43.85
	64.49
	121.36
	155.19
	30.81
	52.36
	98.54
	149.21

	
	
	95%
	89.82
	109.66
	171.38
	180.14
	77.31
	99.08
	162.63
	177.37
	63.10
	87.39
	153.28
	174.45

	
	
	Mean
	59.17
	71.72
	133.14
	152.72
	44.38
	63.34
	118.46
	147.48
	31.44
	52.75
	100.02
	141.64

	
	DL
Delay CDF
[s]
	5%
	0.03
	0.03
	0.02
	0.02
	0.03
	0.03
	0.02
	0.02
	0.04
	0.03
	0.02
	0.02

	
	
	50%
	0.08
	0.06
	0.03
	0.02
	0.11
	0.07
	0.03
	0.02
	0.18
	0.08
	0.04
	0.02

	
	
	95%
	0.33
	0.22
	0.12
	0.06
	0.83
	0.33
	0.17
	0.06
	17.92
	0.64
	0.30
	0.07

	
	
	Mean
	0.12
	0.08
	0.04
	0.03
	0.42
	0.11
	0.06
	0.03
	7.94
	0.70
	0.09
	0.03

	
	UL
UPT CDF
[Mbps]
	5%
	14.77
	19.08
	44.95
	56.21
	7.01
	14.18
	36.31
	52.11
	0.07
	8.33
	22.24
	44.59

	
	
	50%
	52.24
	63.28
	112.82
	139.53
	35.23
	55.18
	92.92
	130.76
	24.90
	41.30
	69.75
	122.03

	
	
	95%
	88.24
	101.55
	149.44
	163.86
	73.27
	91.84
	136.78
	159.09
	58.21
	83.13
	124.54
	152.45

	
	
	Mean
	52.25
	61.77
	107.69
	128.04
	38.32
	53.95
	91.28
	120.81
	26.79
	44.30
	71.28
	112.61

	
	UL
Delay CDF
[s]
	5%
	0.03
	0.03
	0.02
	0.02
	0.04
	0.03
	0.02
	0.02
	0.04
	0.03
	0.02
	0.02

	
	
	50%
	0.09
	0.07
	0.03
	0.03
	0.15
	0.08
	0.05
	0.03
	0.24
	0.11
	0.08
	0.03

	
	
	95%
	0.52
	0.35
	0.21
	0.09
	1.47
	0.56
	0.37
	0.11
	44.24
	1.13
	0.75
	0.15

	
	
	Mean
	0.16
	0.12
	0.07
	0.04
	0.57
	0.17
	0.11
	0.04
	11.49
	2.02
	0.20
	0.05

	
	𝜌DL
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	0.99
	1.00
	0.97
	1.00
	1.00
	1.00

	
	𝜌UL
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	0.99
	0.96
	1.00
	1.00
	1.00

	
	BO
	0.20
	0.15
	0.09
	0.06
	0.39
	0.25
	0.16
	0.08
	0.61
	0.39
	0.28
	0.12

	
	𝜆
	1.5 Mbps
	2 Mbps
	2.5Mbps

	
	
	Additional comments:




Table 2: Outdoor Scenario 1
	
Tdoc /
Source
	
Reported parameters
	Low load
BO range for Wi-Fi in 
Wi-Fi+Wi-Fi: 10%~25%
	Medium load
BO range for Wi-Fi in 
Wi-Fi+Wi-Fi: 35%~50%
	High load
BO range for Wi-Fi in 
Wi-Fi+Wi-Fi: above 55%

	
	
	Wi-Fi in
WiFi+
WiFi
	Wi-Fi in
WiFi+
NR-U
	NR-U in
WiFi+
NR-U
	NR-U in
NR-U+
NR-U
	Wi-Fi in
WiFi+
WiFi
	Wi-Fi in
WiFi+
NR-U
	NR-U in
WiFi+
NR-U
	NR-U in
NR-U+
NR-U
	Wi-Fi in
WiFi+
WiFi
	Wi-Fi in
WiFi+
NR-U
	NR-U in
WiFi+
NR-U
	NR-U in
NR-U+
NR-U

	R1-1811248 / Source 1
	DL
UPT CDF
[Mbps]
	5%
	25.07
	32.10
	75.02
	98.39
	13.63
	19.16
	55.29
	92.51
	2.49
	5.41
	31.57
	86.08

	
	
	50%
	60.84
	75.04
	136.41
	160.85
	44.96
	60.54
	115.25
	153.66
	31.53
	42.22
	85.80
	146.51

	
	
	95%
	90.93
	108.08
	161.07
	174.55
	75.12
	89.89
	149.93
	170.31
	58.87
	71.85
	131.88
	166.58

	
	
	Mean
	59.94
	72.97
	131.90
	153.29
	44.67
	58.30
	110.75
	146.68
	31.62
	41.23
	84.67
	139.82

	
	DL
Delay CDF
[s]
	5%
	0.03
	0.03
	0.02
	0.02
	0.03
	0.03
	0.02
	0.02
	0.04
	0.04
	0.02
	0.02

	
	
	50%
	0.08
	0.06
	0.03
	0.02
	0.12
	0.08
	0.03
	0.02
	0.19
	0.13
	0.05
	0.02

	
	
	95%
	0.40
	0.26
	0.11
	0.06
	0.86
	0.49
	0.19
	0.07
	8.64
	1.62
	0.38
	0.08

	
	
	Mean
	0.14
	0.09
	0.04
	0.03
	0.73
	0.18
	0.07
	0.03
	5.58
	3.14
	0.12
	0.03

	
	UL
UPT CDF
[Mbps]
	5%
	12.24
	19.54
	41.16
	58.94
	5.89
	10.34
	25.30
	52.17
	0.12
	1.69
	10.76
	46.50

	
	
	50%
	50.76
	62.08
	103.29
	134.25
	32.93
	42.45
	78.52
	123.79
	20.73
	26.31
	45.89
	112.38

	
	
	95%
	78.58
	89.44
	134.90
	155.54
	62.02
	75.27
	117.10
	148.99
	46.77
	57.71
	91.54
	140.22

	
	
	Mean
	48.46
	58.64
	99.73
	125.07
	33.74
	43.40
	76.13
	116.20
	22.33
	28.54
	48.82
	106.70

	
	UL
Delay CDF
[s]
	5%
	0.03
	0.03
	0.02
	0.02
	0.04
	0.03
	0.02
	0.02
	0.05
	0.04
	0.02
	0.02

	
	
	50%
	0.10
	0.08
	0.04
	0.03
	0.18
	0.12
	0.07
	0.03
	0.30
	0.21
	0.14
	0.04

	
	
	95%
	0.69
	0.44
	0.26
	0.10
	1.81
	1.01
	0.59
	0.13
	24.23
	3.92
	1.38
	0.16

	
	
	Mean
	0.22
	0.14
	0.08
	0.04
	1.39
	0.33
	0.17
	0.05
	9.28
	5.25
	0.45
	0.06

	
	𝜌DL
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	0.99
	0.98
	1.00
	1.00

	
	𝜌UL
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	0.97
	0.98
	1.00
	1.00

	
	BO
	0.20
	0.14
	0.08
	0.05
	0.38
	0.27
	0.17
	0.07
	0.62
	0.50
	0.33
	0.09

	
	𝜆
	1.2Mbps
	1.5Mbps
	1.8Mbps

	
	
	Additional comments:




Table 3: Outdoor Scenario 2
	
Tdoc /
Source
	
Reported parameters
	Low load
BO range for Wi-Fi in 
Wi-Fi+Wi-Fi: 10%~25%
	Medium load
BO range for Wi-Fi in 
Wi-Fi+Wi-Fi: 35%~50%
	High load
BO range for Wi-Fi in 
Wi-Fi+Wi-Fi: above 55%

	
	
	Wi-Fi in
WiFi+
WiFi
	Wi-Fi in
WiFi+
NR-U
	NR-U in
WiFi+
NR-U
	NR-U in
NR-U+
NR-U
	Wi-Fi in
WiFi+
WiFi
	Wi-Fi in
WiFi+
NR-U
	NR-U in
WiFi+
NR-U
	NR-U in
NR-U+
NR-U
	Wi-Fi in
WiFi+
WiFi
	Wi-Fi in
WiFi+
NR-U
	NR-U in
WiFi+
NR-U
	NR-U in
NR-U+
NR-U

	R1-1811248 / Source 1
	DL
UPT CDF
[Mbps]
	5%
	17.58
	21.77
	60.71
	72.56
	10.21
	16.49
	45.64
	68.44
	0.63
	6.70
	29.21
	64.33

	
	
	50%
	58.00
	66.77
	131.30
	152.56
	43.67
	52.34
	114.51
	146.71
	34.18
	39.21
	90.15
	140.46

	
	
	95%
	92.92
	99.94
	166.92
	177.96
	80.79
	94.15
	159.27
	175.21
	70.75
	83.17
	147.85
	172.25

	
	
	Mean
	55.85
	64.21
	126.27
	142.64
	44.05
	53.98
	110.80
	137.48
	34.63
	41.69
	90.44
	132.08

	
	DL
Delay CDF
[s]
	5%
	0.03
	0.03
	0.02
	0.02
	0.03
	0.03
	0.02
	0.02
	0.04
	0.04
	0.02
	0.02

	
	
	50%
	0.08
	0.07
	0.03
	0.02
	0.12
	0.08
	0.03
	0.03
	0.16
	0.12
	0.05
	0.03

	
	
	95%
	0.43
	0.30
	0.12
	0.07
	1.03
	0.50
	0.18
	0.08
	24.40
	1.69
	0.33
	0.09

	
	
	Mean
	0.15
	0.10
	0.04
	0.03
	1.71
	0.17
	0.06
	0.03
	7.89
	2.55
	0.11
	0.04

	
	UL
UPT CDF
[Mbps]
	5%
	7.88
	10.77
	32.44
	41.04
	3.66
	7.06
	20.75
	36.06
	0.06
	1.66
	11.06
	32.44

	
	
	50%
	39.55
	44.62
	94.89
	116.55
	28.05
	35.11
	75.57
	109.50
	20.19
	23.62
	50.76
	102.19

	
	
	95%
	80.59
	87.76
	143.48
	159.99
	68.59
	79.04
	130.64
	155.31
	58.88
	65.19
	112.10
	149.91

	
	
	Mean
	41.70
	47.91
	92.43
	111.29
	30.78
	38.44
	75.74
	104.82
	23.36
	27.82
	55.29
	97.83

	
	UL
Delay CDF
[s]
	5%
	0.03
	0.03
	0.02
	0.02
	0.04
	0.04
	0.02
	0.02
	0.05
	0.04
	0.02
	0.02

	
	
	50%
	0.13
	0.10
	0.05
	0.03
	0.20
	0.14
	0.06
	0.04
	0.28
	0.22
	0.11
	0.04

	
	
	95%
	0.84
	0.56
	0.27
	0.12
	2.49
	1.09
	0.50
	0.15
	45.08
	3.79
	1.08
	0.18

	
	
	Mean
	0.26
	0.18
	0.08
	0.05
	3.00
	0.34
	0.14
	0.05
	12.67
	5.26
	0.30
	0.06

	
	𝜌DL
	1.00
	1.00
	0.99
	1.00
	0.99
	1.00
	1.00
	1.00
	0.97
	0.99
	1.00
	1.00

	
	𝜌UL
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	0.95
	0.97
	1.00
	1.00

	
	BO
	0.22
	0.18
	0.09
	0.06
	0.41
	0.30
	0.15
	0.08
	0.61
	0.50
	0.28
	0.10

	
	𝜆
	1.2 Mbps
	1.5Mbps
	1.8 Mbps

	
	
	Additional comments:




[bookmark: p1]Observation 1: With fast CSI feedback within a TxOP enabled, for all 3 scenarios (indoor, outdoor scenario 1, outdoor scenario 2) Wi-Fi performance in Wi-Fi+NR-U is better than Wi-Fi performance in Wi-Fi+Wi-Fi

Fast Link Adaptation within the TxOP Disabled
[bookmark: _GoBack]The tables below provide the coexistence evaluation results for all three scenarios with fast link adaptation within a TxOP disabled. We see from the results that all metrics in indoor scenarios and majority of the metrics in outdoor scenarios, the Wi-Fi performance in Wi-Fi+NR-U is better than Wi-Fi performance in Wi-Fi+Wi-Fi. 
Furthermore, on comparing the results with and without fast link adaptation within a TxOP, we clearly see that coexistence performance actually improves when we allow multiple switching points. We also see that the NR-U performance with fast CSI feedback is significantly better than with fast CSI disabled.
Table 4: Indoor Scenario
	
Tdoc /
Source
	
Reported parameters
	Low load
BO range for Wi-Fi in 
Wi-Fi+Wi-Fi: 10%~25%
	Medium load
BO range for Wi-Fi in 
Wi-Fi+Wi-Fi: 35%~50%
	High load
BO range for Wi-Fi in 
Wi-Fi+Wi-Fi: above 55%

	
	
	Wi-Fi in
WiFi+
WiFi
	Wi-Fi in
WiFi+
NR-U
	NR-U in
WiFi+
NR-U
	NR-U in
NR-U+
NR-U
	Wi-Fi in
WiFi+
WiFi
	Wi-Fi in
WiFi+
NR-U
	NR-U in
WiFi+
NR-U
	NR-U in
NR-U+
NR-U
	Wi-Fi in
WiFi+
WiFi
	Wi-Fi in
WiFi+
NR-U
	NR-U in
WiFi+
NR-U
	NR-U in
NR-U+
NR-U

	R1-1811248 / Source 1
	DL
UPT CDF
[Mbps]
	5%
	25.53
	33.08
	65.10
	85.15
	12.74
	24.72
	51.93
	79.17
	0.52
	12.78
	36.76
	72.94

	
	
	50%
	58.23
	73.47
	120.87
	139.88
	43.85
	62.88
	104.91
	135.11
	30.81
	50.39
	89.34
	128.96

	
	
	95%
	89.82
	111.58
	146.24
	154.38
	77.31
	97.53
	140.62
	151.91
	63.10
	87.13
	132.17
	148.86

	
	
	Mean
	59.17
	71.15
	116.95
	133.48
	44.38
	61.68
	103.20
	128.30
	31.44
	51.74
	86.67
	122.96

	
	DL
Delay CDF
[s]
	5%
	0.03
	0.03
	0.02
	0.02
	0.03
	0.03
	0.02
	0.02
	0.04
	0.03
	0.02
	0.02

	
	
	50%
	0.08
	0.06
	0.03
	0.02
	0.11
	0.07
	0.04
	0.03
	0.18
	0.09
	0.05
	0.03

	
	
	95%
	0.33
	0.22
	0.13
	0.06
	0.83
	0.34
	0.21
	0.07
	17.92
	0.75
	0.39
	0.08

	
	
	Mean
	0.12
	0.08
	0.05
	0.03
	0.42
	0.12
	0.07
	0.03
	7.94
	1.92
	0.13
	0.04

	
	UL
UPT CDF
[Mbps]
	5%
	14.77
	18.03
	41.12
	51.73
	7.01
	12.93
	29.83
	45.01
	0.07
	6.75
	17.28
	39.19

	
	
	50%
	52.24
	64.29
	99.86
	122.11
	35.23
	52.33
	81.80
	114.96
	24.90
	39.93
	62.34
	104.29

	
	
	95%
	88.24
	100.50
	126.67
	141.05
	73.27
	87.62
	118.92
	134.90
	58.21
	79.68
	109.27
	131.27

	
	
	Mean
	52.25
	61.96
	95.18
	112.15
	38.32
	52.45
	79.54
	105.25
	26.79
	42.52
	61.80
	97.57

	
	UL
Delay CDF
[s]
	5%
	0.03
	0.03
	0.02
	0.02
	0.04
	0.03
	0.02
	0.02
	0.04
	0.03
	0.02
	0.02

	
	
	50%
	0.09
	0.07
	0.04
	0.03
	0.15
	0.09
	0.06
	0.03
	0.24
	0.12
	0.09
	0.04

	
	
	95%
	0.52
	0.36
	0.24
	0.11
	1.47
	0.62
	0.45
	0.14
	44.24
	1.59
	1.00
	0.18

	
	
	Mean
	0.16
	0.12
	0.07
	0.04
	0.57
	0.20
	0.13
	0.05
	11.49
	3.37
	0.28
	0.06

	
	𝜌DL
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	0.97
	1.00
	0.99
	1.00

	
	𝜌UL
	1.00
	0.98
	1.00
	1.00
	1.00
	0.99
	1.00
	1.00
	0.96
	1.00
	1.00
	1.00

	
	BO
	0.20
	0.16
	0.10
	0.07
	0.39
	0.26
	0.18
	0.10
	0.61
	0.42
	0.32
	0.14

	
	𝜆
	1.5 Mbps
	2.0 Mbps
	2.5 Mbps

	
	
	Additional comments:




Table 5: Outdoor Scenario 1
	
Tdoc /
Source
	
Reported parameters
	Low load
BO range for Wi-Fi in 
Wi-Fi+Wi-Fi: 10%~25%
	Medium load
BO range for Wi-Fi in 
Wi-Fi+Wi-Fi: 35%~50%
	High load
BO range for Wi-Fi in 
Wi-Fi+Wi-Fi: above 55%

	
	
	Wi-Fi in
WiFi+
WiFi
	Wi-Fi in
WiFi+
NR-U
	NR-U in
WiFi+
NR-U
	NR-U in
NR-U+
NR-U
	Wi-Fi in
WiFi+
WiFi
	Wi-Fi in
WiFi+
NR-U
	NR-U in
WiFi+
NR-U
	NR-U in
NR-U+
NR-U
	Wi-Fi in
WiFi+
WiFi
	Wi-Fi in
WiFi+
NR-U
	NR-U in
WiFi+
NR-U
	NR-U in
NR-U+
NR-U

	R1-1811248 / Source 1
	DL
UPT CDF
[Mbps]
	5%
	25.07
	30.02
	69.81
	88.57
	13.63
	15.89
	43.44
	81.18
	2.49
	1.51
	19.59
	73.42

	
	
	50%
	60.84
	73.09
	119.30
	138.04
	44.96
	55.25
	99.12
	131.56
	31.53
	34.72
	64.27
	125.11

	
	
	95%
	90.93
	104.48
	137.69
	149.55
	75.12
	85.34
	127.17
	145.56
	58.87
	67.44
	109.14
	140.96

	
	
	Mean
	59.94
	70.53
	114.03
	132.31
	44.67
	53.61
	93.19
	126.08
	31.62
	35.57
	65.35
	119.68

	
	DL
Delay CDF
[s]
	5%
	0.03
	0.03
	0.02
	0.02
	0.03
	0.03
	0.02
	0.02
	0.04
	0.04
	0.02
	0.02

	
	
	50%
	0.08
	0.06
	0.03
	0.02
	0.12
	0.09
	0.04
	0.03
	0.19
	0.15
	0.07
	0.03

	
	
	95%
	0.40
	0.29
	0.13
	0.07
	0.86
	0.67
	0.27
	0.08
	8.64
	3.17
	0.82
	0.09

	
	
	Mean
	0.14
	0.10
	0.05
	0.03
	0.73
	0.87
	0.09
	0.04
	5.58
	5.59
	0.25
	0.04

	
	UL
UPT CDF
[Mbps]
	5%
	12.24
	17.28
	38.71
	51.88
	5.89
	7.17
	18.15
	45.71
	0.12
	0.08
	4.59
	38.55

	
	
	50%
	50.76
	58.25
	91.30
	116.49
	32.93
	38.52
	66.57
	107.33
	20.73
	21.23
	31.92
	97.11

	
	
	95%
	78.58
	86.47
	115.53
	133.23
	62.02
	70.43
	100.63
	126.96
	46.77
	52.48
	74.29
	120.64

	
	
	Mean
	48.46
	55.80
	86.55
	108.49
	33.74
	39.62
	63.05
	100.39
	22.33
	23.80
	35.58
	91.06

	
	UL
Delay CDF
[s]
	5%
	0.03
	0.03
	0.02
	0.02
	0.04
	0.04
	0.02
	0.02
	0.05
	0.05
	0.03
	0.02

	
	
	50%
	0.10
	0.08
	0.05
	0.03
	0.18
	0.13
	0.09
	0.04
	0.30
	0.26
	0.22
	0.04

	
	
	95%
	0.69
	0.52
	0.32
	0.12
	1.81
	1.38
	0.88
	0.15
	24.23
	7.39
	3.04
	0.21

	
	
	Mean
	0.22
	0.16
	0.10
	0.05
	1.39
	0.93
	0.27
	0.06
	9.28
	8.47
	1.57
	0.07

	
	𝜌DL
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	0.99
	1.00
	0.99
	0.98
	1.00
	1.00

	
	𝜌UL
	1.00
	1.00
	1.00
	0.99
	1.00
	1.00
	1.00
	1.00
	0.97
	0.95
	1.00
	1.00

	
	BO
	0.20
	0.16
	0.10
	0.06
	0.38
	0.32
	0.22
	0.08
	0.62
	0.58
	0.47
	0.11

	
	𝜆
	1.2 Mbps
	1.5 Mbps
	1.8 Mbps

	
	
	Additional comments:




Table 6: Outdoor Scenario 2
	
Tdoc /
Source
	
Reported parameters
	Low load
BO range for Wi-Fi in 
Wi-Fi+Wi-Fi: 10%~25%
	Medium load
BO range for Wi-Fi in 
Wi-Fi+Wi-Fi: 35%~50%
	High load
BO range for Wi-Fi in 
Wi-Fi+Wi-Fi: above 55%

	
	
	Wi-Fi in
WiFi+
WiFi
	Wi-Fi in
WiFi+
NR-U
	NR-U in
WiFi+
NR-U
	NR-U in
NR-U+
NR-U
	Wi-Fi in
WiFi+
WiFi
	Wi-Fi in
WiFi+
NR-U
	NR-U in
WiFi+
NR-U
	NR-U in
NR-U+
NR-U
	Wi-Fi in
WiFi+
WiFi
	Wi-Fi in
WiFi+
NR-U
	NR-U in
WiFi+
NR-U
	NR-U in
NR-U+
NR-U

	R1-1811248 / Source 1
	DL
UPT CDF
[Mbps]
	5%
	17.58
	21.24
	56.54
	66.34
	10.21
	14.18
	39.55
	63.74
	0.63
	1.72
	22.45
	57.62

	
	
	50%
	58.00
	65.77
	118.63
	134.24
	43.46
	48.20
	100.18
	129.09
	34.18
	34.99
	74.58
	123.43

	
	
	95%
	92.92
	98.67
	144.77
	152.77
	80.89
	91.08
	137.00
	149.60
	70.75
	79.78
	127.05
	147.32

	
	
	Mean
	55.85
	63.08
	111.43
	124.80
	43.97
	50.75
	95.69
	120.31
	34.63
	37.26
	74.68
	115.26

	
	DL
Delay CDF
[s]
	5%
	0.03
	0.03
	0.02
	0.02
	0.03
	0.03
	0.02
	0.02
	0.04
	0.04
	0.02
	0.02

	
	
	50%
	0.08
	0.07
	0.03
	0.03
	0.12
	0.09
	0.04
	0.03
	0.16
	0.14
	0.06
	0.03

	
	
	95%
	0.43
	0.31
	0.13
	0.07
	1.02
	0.62
	0.24
	0.08
	24.40
	5.06
	0.55
	0.10

	
	
	Mean
	0.15
	0.11
	0.05
	0.04
	1.59
	0.23
	0.08
	0.04
	7.89
	6.73
	0.37
	0.04

	
	UL
UPT CDF
[Mbps]
	5%
	7.88
	10.09
	29.29
	36.66
	3.66
	6.59
	17.53
	33.05
	0.06
	0.15
	6.62
	28.84

	
	
	50%
	39.55
	43.73
	84.35
	102.22
	28.01
	32.53
	63.46
	96.40
	20.19
	19.65
	41.33
	88.89

	
	
	95%
	80.59
	87.70
	123.70
	138.03
	68.59
	76.09
	112.15
	133.89
	58.88
	61.67
	97.97
	128.68

	
	
	Mean
	41.70
	46.78
	81.94
	97.95
	30.73
	35.62
	64.74
	92.30
	23.36
	24.51
	44.53
	85.47

	
	UL
Delay CDF
[s]
	5%
	0.03
	0.03
	0.02
	0.02
	0.04
	0.04
	0.02
	0.02
	0.05
	0.05
	0.03
	0.02

	
	
	50%
	0.13
	0.11
	0.05
	0.04
	0.20
	0.16
	0.08
	0.04
	0.28
	0.26
	0.15
	0.05

	
	
	95%
	0.84
	0.61
	0.31
	0.14
	2.43
	1.39
	0.70
	0.17
	45.08
	33.01
	1.88
	0.22

	
	
	Mean
	0.26
	0.19
	0.10
	0.06
	2.78
	0.46
	0.19
	0.06
	12.67
	9.90
	0.93
	0.08

	
	𝜌DL
	1.00
	1.00
	1.00
	1.00
	0.98
	1.00
	1.00
	1.00
	0.97
	0.98
	1.00
	1.00

	
	𝜌UL
	1.00
	1.00
	1.00
	1.00
	0.99
	1.00
	1.00
	1.00
	0.95
	0.96
	1.00
	1.00

	
	BO
	0.22
	0.18
	0.10
	0.06
	0.41
	0.33
	0.19
	0.09
	0.61
	0.58
	0.37
	0.12

	
	𝜆
	1.2 Mbps
	1.5 Mbps
	1.8 Mbps

	
	
	Additional comments:




[bookmark: p2]Observation 2: With fast CSI feedback within a TxOP disabled :
· For indoor scenario Wi-Fi performance in Wi-Fi+NR-U is better than Wi-Fi performance in Wi-Fi+Wi-Fi in all metrics
· For outdoor scenario 1 Wi-Fi performance in Wi-Fi+NR-U is better than Wi-Fi performance in Wi-Fi+Wi-Fi in 44 of the 48 metrics
· For outdoor scenario 2 Wi-Fi performance in Wi-Fi+NR-U is better than Wi-Fi performance in Wi-Fi+Wi-Fi in 47 of the 48 metrics

[bookmark: p3]Observation 3: Coexistence performance is improved when we allow multiple switching points with no LBT for the purposes of control feedback 

[bookmark: p4]Proposal 4: Fast link adaptation should be supported for NR-U

Conclusion
The observations and proposals made in this contribution are summarized below:
Observation 1: With fast CSI feedback within a TxOP enabled, for all 3 scenarios (indoor, outdoor scenario 1, outdoor scenario 2) Wi-Fi performance in Wi-Fi+NR-U is better than Wi-Fi performance in Wi-Fi+Wi-Fi

Observation 2: With fast CSI feedback within a TxOP disabled :
· For indoor scenario Wi-Fi performance in Wi-Fi+NR-U is better than Wi-Fi performance in Wi-Fi+Wi-Fi in all metrics
· For outdoor scenario 1 Wi-Fi performance in Wi-Fi+NR-U is better than Wi-Fi performance in Wi-Fi+Wi-Fi in 44 of the 48 metrics
· For outdoor scenario 2 Wi-Fi performance in Wi-Fi+NR-U is better than Wi-Fi performance in Wi-Fi+Wi-Fi in 47 of the 48 metrics

Observation 3: Coexistence performance is improved when we allow multiple switching points with no LBT for the purposes of control feedback 

Proposal 4: Fast link adaptation should be supported for NR-U
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