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In RAN1 #94bis meeting [1], the following agreements on simulation methodology for NR-U operation were made:
Agreement:
· When submitting the evaluation result, the following has to be provided as well
· the TxOP assumptions of WiFi and NR-U 
· Is RTS/CTS enabled for WiFi
· PD/ED threshold assumptions
· Max modulation order supported in each technology
· MIMO scheme and number of MIMO layers used for both technologies
· WiFi MAC layer A-MPDU/A-MSDU aggregation level, MPDU size 
· NR-U SCS, 
· WiFi guard interval
· NR UE processing time capability (#1 or #2)
· NR PDSCH/PUSCH mapping type, PDCCH monitoring configuration
· Link adaptation assumptions
· NR assumption on self-scheduling or using cross carrier scheduling
· For the coexistence evaluation of sub-7GHz bands other than 5GHz band, previously agreed to use technology neutral assumptions. Companies are encouraged to provide simulation results together with assumption on the technology neutral channel access mechanism.
Based on the above agreements, in this document we provide the coexistence results between NRU and 802.11ac in both indoor and outdoor scenarios assuming simultaneous DL and UL traffic and with different SCS. Moreover, coexistence result between 802.11ax and NRU in indoor scenario in 6GHz are given with different PD/ED threshold setting.
[bookmark: _Ref129681832]Coexistence performance for DL+UL NR-U and Wi-Fi (11ac) in 5 GHz
In this section, 2-operator scenario is assumed. It is regarded as fair coexistence if the UPT of Wi-Fi operator is not degraded when the coexisting operator is replaced with NRU.  The simulation assumptions for indoor and outdoor scenarios conform to the agreements in the previous meetings, as listed in Appendix A and Appendix B. For Wi-Fi networks, we evaluate with 802.11ac system, the detail simulation assumption is listed in Appendix C. The coexistence are evaluated when two operators deploy Wi-Fi or NRU on the same 20MHz CC in NSA mode. Buffer occupancy of WiFi +WiFi with BO=10%, 35% and 55% represent light, medium, and high traffic load, respectively. Each STA/UE has 50% DL traffic and 50% UL traffic. Typical configurations for processing delay agreed in RAN4 are adopted, including HARQ-feedback delay and UL grant delay. The UL Buffer report latency is not taken into account.  For control and RS overhead, only the front-loaded DMRS is considered. CCA-ED for NRU is -72dBm, and CCA-ED=-62dBm, CCA-PD = -82dBm for Wi-Fi. We provide the simulation results of SCS 30 kHz， and 60 kHz with 26RBs. For DL transmission, multiple starting point with 7OS mini-slot is used for 30 kHz and 60 kHz SCS. The following figure 1 to 3 are the simulation results for co-existence scenarios of WiFi+WiFi, WiFi+NRU and NRU+NRU.
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Figure 1. Average UPT(Mbps) performance for NR-U/Wi-Fi coexistence in indoor scenario
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Figure 2. Average UPT(Mbps) performance for NR-U/Wi-Fi coexistence in outdoor scenario 1
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Figure 3. Average UPT(Mbps) performance for NR-U/Wi-Fi coexistence in outdoor scenario 2
It is observed from figure 1 to 3 that when the coexisting operator is changed from Wi-Fi to NR-U, rather than being degraded, the DL and UL UPT of Wi-Fi operator is increased in all SCS assumptions. The major reasons that make NR-U system a good neighbor to Wi-Fi system are summarized as below:
· Wi-Fi transmitters uses packet detection with threshold of -82dbm for coexisting with ongoing Wi-Fi transmission while using  energy detection with threshold of -62dbm for coexisting with ongoing NR-U transmission which increases the probability of channel access for Wi-Fi nodes when coexisting with NRU nodes.
· NR-U has better spectral efficiency than 802.11ac which will result in less time occupancy to transmit same amount of traffic than 802.11ac. It gives more opportunities for Wi-Fi system to access the medium.
· NR-U is a scheduled system as compared to Wi-Fi system which will reduce the number of contending nodes within the cell, while Wi-Fi uses DCF coordination to access the channel both in AP and STA nodes. 
By comparing the NRU with 30 kHz and 60 kHz SCS when coexisting with 802.11ac in all of low, medium and high traffic load, we observed that 60KHz SCS has much better UPT, especially in the uplink, at same time maintaining similar fairness. It is due to finer channel access granularity and less overhead between DL/UL switch. 
Observation 1: In indoor/outdoor scenarios with symmetric DL+UL traffic at low, medium and high traffic loads in 20 MHz channel, coexistence evaluations of user perceived throughput show that NR-U can fairly coexist with 802.11ac.
Observation 2：NRU of 60 kHz SCS has higher UPT compared with NRU of 30 kHz SCS in coexistence with 802.11ac.
Coexistence performance for DL+UL NR-U and Wi-Fi (11ax) in indoor scenario in 6GHz 
During the RAN1#92[2], some agreements were made that for sub-7 GHz bands, coexistence simulations will be performed using technology neutral assumptions (e.g. channel access mechanism) at an arbitrary carrier frequency in 5GHz band for application to bands other than 5GHz which may become available subject to regulations. In this section, we provide the results in both indoor and outdoor assuming 802.11ax and NRU assuming the following coexistence mechanisms. 
Scheme 1: 11ax PD=ED=-82dBm; NRU ED=-82dBm
Scheme 2: 11ax PD=ED=-72dBm; NRU ED=-72dBm
Scheme 3: 11ax PD=ED=-62dBm; NRU ED=-62dBm
Scheme 4: 11ax PD=-82dBm, ED=-62dBm; NRU PD=-82dBm, ED=-62dBm
Scheme 5: 11ax PD=-82dBm, ED=-62dBm; NRU ED=-72dBm (existing scheme as 5GHz) 
Scheme 6: 11ax PD=-82dBm, ED=-72dBm; NRU ED=-72dBm 
Scheme 7: 11ax PD=-82dBm, ED=-62dBm; NRU ED=-62dBm 
It can be observed that performance of both 802.11ax and NRU can be improved compared with existing mechanism adopted in 5GHz (scheme 5) when common PD/ED threshold higher than -82 dBm (scheme 2, 3) is adopted. More spatial reuse gain can be achieved by increasing the common ED threshold. The performance also increases with increasing ED threshold in case of single RAT coexistence.
Scheme 1 allows observing what the performance would be if NRU adopted the 11a preamble before an NRU burst, since in this case both NRU and 11ax would be using the same PD threshold at -82 dBm. Scheme 1 shows the worst performance due to the lack of spatial reuse.
In scheme 4, we assume NRU has its own preamble and uses the same PD level to detect another NRU preamble as Wi-Fi is using to detect another Wi-Fi preamble. The UPT degrades due to lack of spatial reuse in NRU only scenario.
In scheme 6 and 7, we assume 802.11ax maintain PD level of -82dBm and vary the common ED level between NRU and 802.11ax. It is observed that if both NRU and 802.11ax using common ED level of -62dBm, the UPT of NRU can be improved without impact on the UPT of 802.11ax  
Observation 3: The UPT of NRU will degrade when lower PD than ED is adopted in NRU due to lack of spatial reuse when PD is effective. 
Observation 4: UPT of both 802.11ax and NRU will increase while using higher common PD/ED threshold.


Figure 4. Average DL UPT(Mbps) performance for NR-U/Wi-Fi coexistence in indoor scenario


Figure 5. Average UL UPT(Mbps) performance for NR-U/Wi-Fi coexistence in indoor sceanrio



Conclusion
In this contribution, we made the following observation and proposals from the results of indoor/outdoor coexistence evaluation for NR-U and Wi-Fi: 
Observation 1: In indoor/outdoor scenarios with symmetric DL+UL traffic at low, medium and high traffic loads in 20 MHz channel, coexistence evaluations of user perceived throughput show that NR-U can fairly coexist with 802.11ac.
Observation 2：NRU of 60 kHz SCS has higher UPT compared with NRU of 30 kHz SCS in coexistence with 802.11ac.
Observation 3: The UPT of NRU will degrade when lower PD than ED is adopted in NRU due to lack of spatial reuse when PD is effective. 
Observation 4: UPT of both 802.11ax and NRU will increase while using higher common PD/ED threshold.
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Appendix A
Table A: Summary of simulation assumptions for indoor Sub-7GHz
	Parameters
	Indoor Sub-7GHz

	Layout for nodes
	Layout dimensions: 120mx80m
[image: ]
a=20 meters, b=40 meters, c=20 meters, and d=40 meters

	Carrier Frequency
	5GHz

	Carrier Channel Bandwidth
	20MHz baseline

	Number of carriers
	1

	Number of users per operator
	Exactly 5 per gNB per 20MHz

	SCS
	30KHz and 60KHz

	Channel Model
	NR InH Mixed Office model

	BS/AP Tx Power
	23dBm (total across all TX antennas)

	UE/STA Tx Power
	18dBm (total across all TX antennas)

	BS/AP Antenna gain
	0 dBi   

	UE/STA Antenna gain
	0 dBi

	BS/AP Noise Figure
	5dB

	UE/STA Receiver Noise Figure
	9dB

	Minimum received power from serving cell for UE dropping
	-82dBm

	CCA-ED
	-72dBm for NRU

	UE receiver
	MMSE-IRC 

	TXOP 
	8ms for NRU

	MCS
	NR MCS with 256QAM  (LDPC)

	MIMO
	TM9 with one layer

	UE Processing Time Capability
	#2

	Link adaptation
	CQI feedback + OLLA

	Scheduling
	Proportional Fairness

	BS/AP antenna Array configuration
	(M, N, P, Mg, Ng)  = (1, 2, 2, 1, 1), dH = dV = 0.5 λ

	UE/STA antenna Array configuration
	Tx/Rx: (M, N, P, Mg, Ng) = (1, 1, 2, 1, 1), dH = dV = 0.5 λ

	Traffic model
	Use 36.889 Table A.1.1. 
Note: Results based on the mixed traffic models can be used to determine the design.

	UE/STA to UE/STA link pathloss model
	Directly use InH office pathloss model with proper d_3D with indoor mixed office LOS probability

	gNB to gNB link pathloss model
	Directly use InH office pathloss model with proper d_3D with indoor mixed office LOS probability



Appendix B
Table B: Summary of simulation assumptions for outdoor Sub-7GHz
	Parameters
	Outdoor Sub-7GHz

	Layout for nodes
	

Micro layer: Random drop(all micro BSs are outdoor)
1 micro BSs per operator per macro BS

	Carrier Frequency
	5GHz

	Carrier Channel Bandwidth
	20MHz 

	Number of carriers
	1

	Number of users per operator
	Exactly 5 per gNB per 20MHz

	SCS
	30kHz and 60kHz

	Macro ISD 
	200 m (opt 1) and 300 m (opt 2)

	Maximum distance inter-operator
	30 m (opt 1) 

	Channel Model
	NR UMi street canyon

	BS/AP Tx Power
	23dBm (total across all TX antennas)

	UE/STA Tx Power
	18dBm (total across all TX antennas)

	BS/AP Antenna gain
	0 dBi   

	UE/STA Antenna gain
	0 dBi

	BS/AP Noise Figure
	5dB

	UE/STA Receiver Noise Figure
	9dB

	Minimum received power from serving cell for UE dropping
	-82dBm

	CCA-ED
	-72dBm for NRU

	UE receiver
	MMSE-IRC

	TXOP 
	8ms

	MCS
	NR MCS with 256QAM (LDPC)

	MIMO 
	TM9 with one layer

	UE Processing Time Capability
	#2

	Link adaptation
	CQI feedback and OLLA

	Scheduling
	Proportional fairness

	BS/AP antenna Array configuration
	(M, N, P, Mg, Ng)  = (1, 2, 2, 1, 1), dH = dV = 0.5 λ

	UE/STA antenna Array configuration
	Tx/Rx: (M, N, P, Mg, Ng) = (1, 1, 2, 1, 1), dH = dV = 0.5 λ


	Traffic model
	Use 36.889 Table A.1.1. 
Note: Results based on the mixed traffic models can be used to determine the design.

	UE/STA to UE/STA link pathloss model
	Directly UMi street canyon pathloss model with proper d_3D with UMi street canyon LOS probability

	gNB to gNB link pathloss model
	Directly use UMi street canyon pathloss model with proper d_3D with UMi street canyon LOS probability




Appendix C
Table c: Summary of simulation assumptions for 802.11ac/ax
	Parameters
	Value

	MCS
	802.11ac/ax MCS with 256QAM 

	Carrier Frequency
	5GHz

	Carrier Channel Bandwidth
	20MHz

	Number of carriers
	1

	Number of users per operator
	Exactly 5 per gNB per 20MHz

	MCOT
	4 ms

	Frame aggregation
	A-MPDU

	MPDU size
	1500B MSDU + 14 B header

	Guard interval
	11ac
	0.8us

	
	11ax
	0.8us

	Channel Model
	NR UMi street canyon

	AP Tx Power
	23dBm 

	STA Tx Power
	18dBm 

	

MAC
	Coordination
	DCF

	
	SIFS/DIFS
	16us/43us

	
	Detection
	Energy detection & preamble detection

	
	RTS/CTS
	No

	
	Contention
	EDCA

	CCA-PD
	-82dbm for 11ac

	CCA-ED
	-62dbm for 11ac

	ACK Modeled
	Immediate ACK

	OFDM symbol length 
	4 us for 11ac; 13.6us for 11ax




Appendix D

Table 1: coexistence results of DL and UL performance for SCS 30KHz of NRU in indoor scenario
	
Reported parameters
	Low load
BO range for Wi-Fi in 
WiFi+WiFi: 10%~25%
	Medium load
BO range for Wi-Fi in 
WiFi+WiFi: 35%~50%
	High load
BO range for Wi-Fi in 
WiFi+WiFi: 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

	DL: 
UPT CDF
[Mbps]
	5%
	15.66
	21.56
	31.42
	36.39
	7.53
	15.89
	26.17
	30.57
	3.11
	13.19
	23.9
	26.84

	
	50%
	48.84
	66.4
	87.54
	97.08
	35.61
	56.64
	75.05
	87.45
	27.16
	51.13
	67.41
	81.65

	
	95%
	77.93
	78.23
	103.9
	104.8
	77.3
	78.02
	103.9
	104.8
	75.23
	77.93
	103.7
	104.8

	
	Mean
	49.69
	59.5
	78.05
	83.71
	38.52
	53.61
	71.56
	78.44
	30.88
	50.07
	67.9
	75.28

	DL:
Delay CDF
[s]
	5%
	0.05
	0.05
	0.04
	0.04
	0.05
	0.05
	0.04
	0.04
	0.05
	0.05
	0.04
	0.04

	
	50%
	0.08
	0.06
	0.05
	0.04
	0.11
	0.08
	0.05
	0.05
	0.15
	0.08
	0.06
	0.05

	
	95%
	0.25
	0.19
	0.13
	0.11
	0.51
	0.25
	0.15
	0.13
	1.13
	0.30
	0.17
	0.15

	
	Mean
	0.11
	0.08
	0.06
	0.05
	0.18
	0.10
	0.07
	0.06
	0.32
	0.11
	0.07
	0.07

	UL:
UPT CDF
[Mbps]
	5%
	18.43
	26.83
	18.46
	29.85
	6.98
	18.39
	13.13
	24
	1.49
	13.13
	9.97
	20.6

	
	50%
	53.63
	72.26
	56.06
	76.68
	38.48
	59.77
	42.8
	66.15
	29.2
	56.98
	37.55
	60.15

	
	95%
	79.2
	79.44
	72.22
	83.73
	78.72
	79.32
	72.1
	83.56
	77.61
	79.34
	71.91
	83.5

	
	Mean
	53.4
	62.72
	51.35
	66.81
	40.75
	56.58
	44.75
	61.31
	31.98
	53.54
	40.72
	58.36

	UL:
Delay CDF
[s]
	5%
	0.05
	0.05
	0.06
	0.05
	0.05
	0.05
	0.06
	0.05
	0.05
	0.05
	0.06
	0.05

	
	50%
	0.07
	0.06
	0.07
	0.05
	0.10
	0.07
	0.09
	0.06
	0.14
	0.07
	0.10
	0.07

	
	95%
	0.21
	0.15
	0.21
	0.13
	0.56
	0.22
	0.30
	0.17
	1.89
	0.28
	0.39
	0.19

	
	Mean
	0.10
	0.07
	0.09
	0.07
	0.18
	0.09
	0.12
	0.08
	0.43
	0.11
	0.15
	0.09

	𝜌DL
	99.68%
	99.74%
	99.73%
	100%
	99.64%
	99.69%
	100%
	99.91%
	98.46%
	99.70%
	99.80%
	99.86%

	𝜌UL
	99.60%
	99.87%
	99.52%
	100%
	99.56%
	99.64%
	99.63%
	99.73%
	96.78%
	99.56%
	99.52%
	99.69%

	BO
	17%
	13.00%
	13.00%
	11.00%
	35%
	22.00%
	22.00%
	17.00%
	55%
	28.00%
	28.00%
	21.00%

	𝜆
	0.2 files/s
	0.3 files/s
	0.35 files/s



Table 2: coexistence results of DL and UL performance for SCS 60KHz of NRU in indoor scenario
	
Reported parameters
	Low load
BO range for Wi-Fi in 
WiFi+WiFi: 10%~25%
	Medium load
BO range for Wi-Fi in 
WiFi+WiFi: 35%~50%
	High load
BO range for Wi-Fi in 
WiFi+WiFi: 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

	DL: 
UPT CDF
[Mbps]
	5%
	15.66
	19.43
	36.84
	41.97
	7.53
	14.67
	29
	34.94
	3.11
	10.98
	24.29
	30.57

	
	50%
	48.84
	61.14
	95.91
	101.8
	35.61
	53.78
	83.89
	91.97
	27.16
	47.46
	76
	87.3

	
	95%
	77.93
	78.16
	107.1
	107.2
	77.3
	78
	107.2
	107.2
	75.23
	77.83
	107.1
	107.2

	
	Mean
	49.69
	57.19
	85.24
	88.05
	38.52
	51.51
	77.5
	82.54
	30.88
	47.84
	72.89
	79.57

	DL:
Delay CDF
[s]
	5%
	0.05
	0.05
	0.04
	0.04
	0.05
	0.05
	0.04
	0.04
	0.05
	0.05
	0.04
	0.04

	
	50%
	0.08
	0.06
	0.04
	0.04
	0.11
	0.07
	0.05
	0.04
	0.15
	0.08
	0.05
	0.05

	
	95%
	0.25
	0.21
	0.11
	0.10
	0.51
	0.27
	0.14
	0.11
	1.13
	0.34
	0.16
	0.13

	
	Mean
	0.11
	0.09
	0.05
	0.05
	0.18
	0.11
	0.06
	0.06
	0.32
	0.12
	0.07
	0.06

	UL:
UPT CDF
[Mbps]
	5%
	18.43
	25.52
	27.56
	34.53
	6.98
	17.7
	19.27
	27.88
	1.49
	12.15
	15.54
	24.38

	
	50%
	53.63
	70.6
	78.99
	85.97
	38.48
	58.61
	63.04
	77.35
	29.2
	53.89
	55.19
	70.51

	
	95%
	79.2
	79.41
	93.45
	93.47
	78.72
	79.34
	93.44
	93.46
	77.61
	79.23
	93.38
	93.44

	
	Mean
	53.4
	62
	71.19
	75.7
	40.75
	55.84
	62.69
	69.87
	31.98
	52.07
	57.53
	66.71

	UL:
Delay CDF
[s]
	5%
	0.05
	0.05
	0.04
	0.04
	0.05
	0.05
	0.04
	0.04
	0.05
	0.05
	0.04
	0.04

	
	50%
	0.07
	0.06
	0.05
	0.05
	0.10
	0.07
	0.06
	0.05
	0.14
	0.07
	0.07
	0.06

	
	95%
	0.21
	0.16
	0.14
	0.12
	0.56
	0.22
	0.20
	0.14
	1.89
	0.31
	0.25
	0.16

	
	Mean
	0.10
	0.08
	0.07
	0.06
	0.18
	0.09
	0.08
	0.07
	0.43
	0.11
	0.10
	0.07

	𝜌DL
	99.68%
	99.69%
	99.72%
	100%
	99.64%
	99.67%
	99.99%
	99.89%
	98.46%
	99.72%
	99.75%
	99.83%

	𝜌UL
	99.60%
	99.85%
	99.61%
	100%
	99.56%
	99.61%
	99.74%
	99.76%
	96.78%
	99.55%
	99.63%
	99.73%

	BO
	17%
	14.00%
	11.00%
	10.00%
	35%
	23.00%
	18.00%
	16.00%
	55%
	29.00%
	23.00%
	19.00%

	𝜆
	0.2 files/s
	0.3 files/s
	0.35 files/s



Table 3: coexistence results of DL and UL performance for SCS 30KHz of NRU in outdoor scenario 1
	
Reported parameters
	Low load
BO range for Wi-Fi in 
WiFi+WiFi: 10%~25%
	Medium load
BO range for Wi-Fi in 
WiFi+WiFi: 35%~50%
	High load
BO range for Wi-Fi in 
WiFi+WiFi: 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

	DL: 
UPT CDF
[Mbps]
	5%
	12.65
	16.99
	27.10
	26.11
	1.14
	8.09
	15.33
	18.34
	0.06
	3.89
	8.83
	13.68

	
	50%
	45.79
	55.25
	78.00
	76.88
	18.42
	40.32
	56.81
	60.68
	10.22
	31.13
	40.25
	50.70

	
	95%
	77.19
	77.55
	100.88
	100.91
	68.22
	77.05
	100.26
	100.48
	53.68
	75.15
	98.67
	100.18

	
	Mean
	46.02
	52.38
	72.04
	71.35
	24.58
	41.90
	58.17
	61.38
	16.28
	33.91
	46.59
	54.64

	DL:
Delay CDF
[s]
	5%
	0.05
	0.05
	0.04
	0.04
	0.06
	0.05
	0.04
	0.04
	0.07
	0.05
	0.04
	0.04

	
	50%
	0.09
	0.07
	0.05
	0.05
	0.21
	0.10
	0.07
	0.07
	0.35
	0.13
	0.10
	0.08

	
	95%
	0.31
	0.23
	0.15
	0.15
	2.45
	0.48
	0.26
	0.22
	5.44
	0.93
	0.44
	0.29

	
	Mean
	0.13
	0.10
	0.07
	0.07
	0.59
	0.16
	0.10
	0.09
	1.04
	0.28
	0.15
	0.11

	UL:
UPT CDF
[Mbps]
	5%
	9.82
	15.94
	20.73
	22.60
	0.13
	6.04
	11.24
	15.23
	0.00
	2.27
	5.13
	10.83

	
	50%
	53.34
	61.85
	64.43
	67.16
	21.97
	49.45
	44.78
	51.61
	10.85
	37.78
	32.18
	44.13

	
	95%
	78.72
	78.94
	83.22
	83.27
	74.24
	78.63
	82.95
	83.10
	65.55
	78.07
	82.45
	82.91

	
	Mean
	50.04
	56.20
	59.64
	61.19
	27.91
	46.73
	47.22
	52.26
	19.15
	38.77
	37.81
	46.70

	UL:
Delay CDF
[s]
	5%
	0.05
	0.05
	0.05
	0.05
	0.05
	0.05
	0.05
	0.05
	0.06
	0.05
	0.05
	0.05

	
	50%
	0.07
	0.06
	0.06
	0.06
	0.17
	0.08
	0.09
	0.08
	0.30
	0.10
	0.12
	0.09

	
	95%
	0.39
	0.25
	0.19
	0.18
	5.07
	0.63
	0.35
	0.26
	8.00
	1.51
	0.70
	0.36

	
	Mean
	0.13
	0.10
	0.08
	0.08
	0.83
	0.19
	0.13
	0.11
	1.39
	0.38
	0.22
	0.13

	𝜌DL
	100.0%
	100.0%
	100.0%
	100.0%
	99.6%
	100.0%
	100.0%
	100.0%
	98.0%
	99.9%
	100.0%
	100.0%

	𝜌UL
	100.0%
	100.0%
	100.0%
	100.0%
	97.8%
	100.0%
	100.0%
	100.0%
	94.1%
	99.6%
	100.0%
	100.0%

	BO
	13.5%
	10.7%
	8.5%
	8.3%
	48.4%
	21.0%
	15.3%
	13.5%
	66.6%
	33.5%
	23.7%
	17.7%

	𝜆
	0.13
	0.17
	0.19



Table 4: coexistence results of DL and UL performance for SCS 60KHz of NRU in outdoor scenario 1
	
Reported parameters
	Low load
BO range for Wi-Fi in 
WiFi+WiFi: 10%~25%
	Medium load
BO range for Wi-Fi in 
WiFi+WiFi: 35%~50%
	High load
BO range for Wi-Fi in 
WiFi+WiFi: 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

	DL: 
UPT CDF
[Mbps]
	5%
	12.65
	17.18
	28.67
	31.65
	1.14
	9.73
	17.90
	25.19
	0.06
	4.72
	10.28
	20.36

	
	50%
	45.79
	56.78
	85.04
	87.18
	18.42
	41.94
	61.98
	73.61
	10.22
	32.83
	46.49
	65.43

	
	95%
	77.19
	77.77
	105.64
	105.64
	68.22
	77.20
	105.38
	105.53
	53.68
	76.06
	104.41
	105.45

	
	Mean
	46.02
	53.63
	77.18
	79.34
	24.58
	43.43
	63.36
	71.22
	16.28
	35.91
	52.18
	66.05

	DL:
Delay CDF
[s]
	5%
	0.05
	0.05
	0.04
	0.04
	0.06
	0.05
	0.04
	0.04
	0.07
	0.05
	0.04
	0.04

	
	50%
	0.09
	0.07
	0.05
	0.05
	0.21
	0.10
	0.06
	0.05
	0.35
	0.12
	0.09
	0.06

	
	95%
	0.31
	0.23
	0.14
	0.13
	2.45
	0.41
	0.22
	0.16
	5.44
	0.80
	0.37
	0.19

	
	Mean
	0.13
	0.10
	0.06
	0.06
	0.59
	0.14
	0.09
	0.07
	1.04
	0.25
	0.13
	0.08

	UL:
UPT CDF
[Mbps]
	5%
	9.82
	16.08
	25.53
	29.25
	0.13
	7.83
	14.05
	21.25
	0.00
	2.83
	7.07
	17.86

	
	50%
	53.34
	63.65
	76.09
	80.89
	21.97
	50.69
	53.75
	65.80
	10.85
	39.49
	40.01
	58.05

	
	95%
	78.72
	79.01
	93.43
	93.45
	74.24
	78.65
	93.29
	93.39
	65.55
	78.36
	93.06
	93.33

	
	Mean
	50.04
	57.01
	68.73
	71.52
	27.91
	47.94
	55.80
	63.71
	19.15
	40.20
	45.24
	58.95

	UL:
Delay CDF
[s]
	5%
	0.05
	0.05
	0.04
	0.04
	0.05
	0.05
	0.04
	0.04
	0.06
	0.05
	0.04
	0.04

	
	50%
	0.07
	0.06
	0.05
	0.05
	0.17
	0.08
	0.07
	0.06
	0.30
	0.10
	0.10
	0.07

	
	95%
	0.39
	0.25
	0.16
	0.14
	5.07
	0.50
	0.28
	0.19
	8.00
	1.24
	0.54
	0.22

	
	Mean
	0.13
	0.09
	0.07
	0.07
	0.83
	0.16
	0.11
	0.08
	1.39
	0.34
	0.17
	0.09

	𝜌DL
	100.0%
	100.0%
	100.0%
	100.0%
	99.6%
	100.0%
	100.0%
	100.0%
	98.0%
	100.0%
	100.0%
	100.0%

	𝜌UL
	100.0%
	100.0%
	100.0%
	100.0%
	97.8%
	100.0%
	100.0%
	100.0%
	94.1%
	99.8%
	100.0%
	100.0%

	BO
	13.5%
	10.4%
	7.6%
	7.1%
	48.4%
	19.4%
	13.3%
	10.9%
	66.6%
	31.4%
	20.5%
	13.5%

	𝜆
	0.13
	0.17
	0.19





Table 5: coexistence results of DL and UL performance for SCS 30KHz of NRU in outdoor scenario 2
	
Reported parameters
	Low load
BO range for Wi-Fi in 
WiFi+WiFi: 10%~25%
	Medium load
BO range for Wi-Fi in 
WiFi+WiFi: 35%~50%
	High load
BO range for Wi-Fi in 
WiFi+WiFi: 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

	DL: 
UPT CDF
[Mbps]
	5%
	12.99
	15.17
	29.74
	27.96
	2.75
	9.54
	20.96
	21.64
	0.61
	5.25
	17.28
	16.80

	
	50%
	49.24
	53.40
	80.19
	78.03
	26.27
	42.85
	64.26
	64.80
	14.38
	33.25
	52.21
	56.83

	
	95%
	77.43
	77.62
	101.02
	100.93
	72.25
	77.20
	100.91
	100.84
	60.86
	76.54
	100.52
	100.66

	
	Mean
	47.95
	51.31
	73.89
	72.61
	30.52
	43.38
	65.34
	65.35
	20.58
	36.64
	57.39
	59.65

	DL:
Delay CDF
[s]
	5%
	0.05
	0.05
	0.04
	0.04
	0.06
	0.05
	0.04
	0.04
	0.07
	0.05
	0.04
	0.04

	
	50%
	0.08
	0.07
	0.05
	0.05
	0.15
	0.09
	0.06
	0.06
	0.26
	0.12
	0.08
	0.07

	
	95%
	0.30
	0.26
	0.13
	0.14
	1.17
	0.41
	0.19
	0.18
	2.81
	0.66
	0.23
	0.23

	
	Mean
	0.12
	0.10
	0.06
	0.07
	0.34
	0.15
	0.08
	0.08
	0.69
	0.21
	0.10
	0.09

	UL:
UPT CDF
[Mbps]
	5%
	10.36
	14.29
	22.31
	22.70
	0.65
	6.25
	15.30
	16.50
	0.00
	2.92
	11.63
	12.52

	
	50%
	53.43
	57.96
	67.92
	70.26
	27.47
	44.33
	54.11
	56.26
	13.01
	35.75
	42.02
	46.68

	
	95%
	78.74
	78.88
	83.49
	83.41
	77.26
	78.85
	83.19
	83.20
	67.14
	78.43
	83.00
	83.16

	
	Mean
	49.79
	53.56
	61.30
	62.22
	31.68
	44.15
	53.33
	54.73
	21.15
	37.92
	46.27
	49.64

	UL:
Delay CDF
[s]
	5%
	0.05
	0.05
	0.05
	0.05
	0.05
	0.05
	0.05
	0.05
	0.06
	0.05
	0.05
	0.05

	
	50%
	0.07
	0.07
	0.06
	0.06
	0.14
	0.09
	0.07
	0.07
	0.26
	0.11
	0.09
	0.09

	
	95%
	0.38
	0.27
	0.18
	0.18
	2.51
	0.60
	0.26
	0.24
	8.00
	1.16
	0.33
	0.31

	
	Mean
	0.13
	0.10
	0.08
	0.08
	0.54
	0.17
	0.10
	0.10
	1.24
	0.30
	0.13
	0.12

	𝜌DL
	100.0%
	100.0%
	100.0%
	100.0%
	99.9%
	100.0%
	100.0%
	100.0%
	99.4%
	100.0%
	100.0%
	100.0%

	𝜌UL
	100.0%
	100.0%
	100.0%
	100.0%
	99.3%
	100.0%
	100.0%
	100.0%
	95.5%
	100.0%
	100.0%
	100.0%

	BO
	13.1%
	11.4%
	8.2%
	8.2%
	38.2%
	20.7%
	12.9%
	12.7%
	61.3%
	30.5%
	17.3%
	16.3%

	𝜆
	0.13
	0.17
	0.19



Table 6: coexistence results of DL and UL performance for SCS 60KHz of NRU in outdoor scenario 2
	
Reported parameters
	Low load
BO range for Wi-Fi in 
WiFi+WiFi: 10%~25%
	Medium load
BO range for Wi-Fi in 
WiFi+WiFi: 35%~50%
	High load
BO range for Wi-Fi in 
WiFi+WiFi: 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

	DL: 
UPT CDF
[Mbps]
	5%
	12.99
	16.74
	32.07
	33.77
	2.75
	10.44
	23.45
	28.06
	0.61
	6.04
	18.44
	24.52

	
	50%
	49.24
	55.91
	85.60
	86.91
	26.27
	45.01
	70.72
	76.77
	14.38
	35.56
	57.75
	70.73

	
	95%
	77.43
	77.67
	105.66
	105.66
	72.25
	77.45
	105.63
	105.65
	60.86
	76.94
	105.42
	105.60

	
	Mean
	47.95
	52.65
	78.98
	80.07
	30.52
	44.85
	70.09
	74.29
	20.58
	38.31
	61.77
	70.66

	DL:
Delay CDF
[s]
	5%
	0.05
	0.05
	0.04
	0.04
	0.06
	0.05
	0.04
	0.04
	0.07
	0.05
	0.04
	0.04

	
	50%
	0.08
	0.07
	0.05
	0.05
	0.15
	0.09
	0.06
	0.05
	0.26
	0.11
	0.07
	0.06

	
	95%
	0.30
	0.23
	0.12
	0.12
	1.17
	0.38
	0.17
	0.14
	2.81
	0.61
	0.21
	0.16

	
	Mean
	0.12
	0.10
	0.06
	0.06
	0.34
	0.14
	0.07
	0.07
	0.69
	0.19
	0.09
	0.07

	UL:
UPT CDF
[Mbps]
	5%
	10.36
	15.45
	26.17
	31.08
	0.65
	7.69
	19.20
	24.99
	0.00
	3.35
	13.76
	21.39

	
	50%
	53.43
	59.34
	79.22
	83.40
	27.47
	46.83
	63.13
	72.74
	13.01
	36.87
	50.52
	66.67

	
	95%
	78.74
	79.01
	93.44
	93.44
	77.26
	78.82
	93.37
	93.41
	67.14
	78.61
	93.25
	93.37

	
	Mean
	49.79
	54.60
	70.25
	73.51
	31.68
	45.66
	61.59
	67.37
	21.15
	39.12
	53.76
	63.78

	UL:
Delay CDF
[s]
	5%
	0.05
	0.05
	0.04
	0.04
	0.05
	0.05
	0.04
	0.04
	0.06
	0.05
	0.04
	0.04

	
	50%
	0.07
	0.07
	0.05
	0.05
	0.14
	0.09
	0.06
	0.05
	0.26
	0.11
	0.08
	0.06

	
	95%
	0.38
	0.26
	0.15
	0.13
	2.51
	0.48
	0.21
	0.16
	8.00
	1.05
	0.28
	0.19

	
	Mean
	0.13
	0.10
	0.07
	0.06
	0.54
	0.15
	0.09
	0.07
	1.24
	0.27
	0.11
	0.08

	𝜌DL
	100.0%
	100.0%
	100.0%
	100.0%
	99.9%
	100.0%
	100.0%
	100.0%
	99.4%
	100.0%
	100.0%
	100.0%

	𝜌UL
	100.0%
	100.0%
	100.0%
	100.0%
	99.3%
	100.0%
	100.0%
	100.0%
	95.5%
	100.0%
	100.0%
	100.0%

	BO
	13.1%
	10.9%
	7.4%
	6.9%
	38.2%
	19.2%
	11.5%
	10.1%
	61.3%
	28.4%
	15.5%
	12.3%

	𝜆
	0.13
	0.17
	0.19



Table 7: coexistence results of 11ax and NRU in indoor scenario of scheme 1
	
Reported parameters
	11ax PD=ED = -82dbm
NRU ED=-82dbm

	
	Wi-Fi in
	Wi-Fi in
	NR-U in
	NR-U in

	
	WiFi+
	WiFi+
	WiFi+
	NR-U+

	
	WiFi
	NR-U
	NR-U
	NR-U

	DL: 
UPT CDF
[Mbps]
	5%
	16.54
	18.31
	22.78
	23.7

	
	50%
	55.92
	62.74
	60.73
	70.72

	
	95%
	100.97
	101.1
	96.67
	99.12

	
	Mean
	58.21
	62.87
	62.37
	68.40

	DL:
	5%
	0.04
	0.04
	0.04
	0.04

	Delay CDF
[s]
	50%
	0.07
	0.06
	0.07
	0.06

	
	95%
	0.24
	0.22
	0.17
	0.17

	
	Mean
	0.1
	0.09
	0.08
	0.07

	UL:
UPT CDF
[Mbps]
	5%
	13.05
	15.91
	11.96
	17.21

	
	50%
	49.55
	54.82
	37.97
	52.34

	
	95%
	90.84
	91.08
	76.75
	84.96

	
	Mean
	52.10
	55.44
	42.26
	53.95

	UL:
Delay CDF
[s]
	5%
	0.04
	0.04
	0.05
	0.05

	
	50%
	0.08
	0.07
	0.1
	0.08

	
	95%
	0.3
	0.25
	0.33
	0.23

	
	Mean
	0.12
	0.1
	0.14
	0.1

	𝜌DL
	99.80%
	99.71%
	99.87%
	99.88%

	𝜌UL
	99.67%
	99.72%
	99.63%
	99.68%

	BO
	23%
	21%
	25%
	20%

	𝜆
	0.3 files/s



Table 8: coexistence results of 11ax and NRU in indoor scenario of scheme 2
	
Reported parameters
	11ax PD=ED=  = 72dbm
NRU ED=-72dbm

	
	Wi-Fi in
	Wi-Fi in
	NR-U in
	NR-U in

	
	WiFi+
	WiFi+
	WiFi+
	NR-U+

	
	WiFi
	NR-U
	NR-U
	NR-U

	DL: 
UPT CDF
[Mbps]
	5%
	14.76
	18.62
	29.88
	30.67

	
	50%
	67.54
	72.49
	78.04
	83.06

	
	95%
	101.74
	101.66
	96.79
	99.24

	
	Mean
	65.34
	68.89
	72.01
	75.01

	DL:
	5%
	0.04
	0.04
	0.04
	0.04

	Delay CDF
[s]
	50%
	0.06
	0.06
	0.05
	0.05

	
	95%
	0.26
	0.21
	0.13
	0.13

	
	Mean
	0.11
	0.08
	0.07
	0.06

	UL:
UPT CDF
[Mbps]
	5%
	12.77
	19.28
	18.3
	24.58

	
	50%
	65.55
	68.14
	54.13
	67.12

	
	95%
	91.73
	91.69
	76.83
	85.02

	
	Mean
	60.35
	63.39
	53.12
	62.43

	UL:
Delay CDF
[s]
	5%
	0.04
	0.04
	0.05
	0.05

	
	50%
	0.06
	0.06
	0.07
	0.06

	
	95%
	0.3
	0.21
	0.22
	0.16

	
	Mean
	0.11
	0.08
	0.09
	0.08

	𝜌DL
	99.61%
	99.73%
	99.86%
	99.89%

	𝜌UL
	99.68%
	99.80%
	99.73%
	99.74%

	BO
	22%
	19%
	20%
	17%

	𝜆
	0.3 files/s



Table 9: coexistence results of 11ax and NRU in indoor scenario of scheme 3
	
Reported parameters
	11ax PD=ED=  = 62dbm
NRU ED=-62dbm

	
	Wi-Fi in
	Wi-Fi in
	NR-U in
	NR-U in

	
	WiFi+
	WiFi+
	WiFi+
	NR-U+

	
	WiFi
	NR-U
	NR-U
	NR-U

	DL: 
UPT CDF
[Mbps]
	5%
	9.13
	18.86
	30.89
	32.71

	
	50%
	69.11
	74.88
	81.65
	86.55

	
	95%
	101.84
	102.03
	96.84
	99.23

	
	Mean
	65.66
	70.40
	74.14
	76.87

	DL:
	5%
	0.04
	0.04
	0.04
	0.04

	Delay CDF
[s]
	50%
	0.06
	0.05
	0.05
	0.05

	
	95%
	0.41
	0.21
	0.13
	0.12

	
	Mean
	0.13
	0.08
	0.06
	0.06

	UL:
UPT CDF
[Mbps]
	5%
	9.85
	19.31
	23.09
	28.83

	
	50%
	68.81
	75.71
	65.13
	76.65

	
	95%
	91.8
	91.86
	76.85
	85.04

	
	Mean
	61.88
	66.62
	58.40
	66.81

	UL:
Delay CDF
[s]
	5%
	0.04
	0.04
	0.05
	0.05

	
	50%
	0.06
	0.05
	0.06
	0.05

	
	95%
	0.4
	0.2
	0.17
	0.14

	
	Mean
	0.13
	0.08
	0.08
	0.07

	𝜌DL
	99.52%
	99.67%
	99.79%
	99.88%

	𝜌UL
	99.64%
	99.67%
	99.78%
	99.77%

	BO
	24%
	18%
	18%
	16%

	𝜆
	0.3 files/s



Table 10: coexistence results of 11ax and NRU in indoor scenario of scheme 4
	
Reported parameters
	11ax PD=-82dbm, ED=-62dbm
NRU PD=-82dbm, ED=-62dbm

	
	Wi-Fi in
	Wi-Fi in
	NR-U in
	NR-U in

	
	WiFi+
	WiFi+
	WiFi+
	NR-U+

	
	WiFi
	NR-U
	NR-U
	NR-U

	DL: 
UPT CDF
[Mbps]
	5%
	14.9
	17.69
	30.39
	23.7

	
	50%
	57.96
	68.55
	78.15
	70.72

	
	95%
	101.19
	101.79
	96.79
	99.12

	
	Mean
	59.46
	66.85
	72.52
	68.40

	DL:
	5%
	0.04
	0.04
	0.04
	0.04

	Delay CDF
[s]
	50%
	0.07
	0.06
	0.05
	0.06

	
	95%
	0.27
	0.22
	0.13
	0.17

	
	Mean
	0.1
	0.08
	0.06
	0.07

	UL:
UPT CDF
[Mbps]
	5%
	14
	18.79
	22.73
	17.21

	
	50%
	53.98
	65.81
	61.76
	52.34

	
	95%
	91.19
	91.74
	76.83
	84.96

	
	Mean
	55.32
	62.56
	57.11
	53.95

	UL:
Delay CDF
[s]
	5%
	0.04
	0.04
	0.05
	0.05

	
	50%
	0.07
	0.06
	0.06
	0.08

	
	95%
	0.28
	0.21
	0.17
	0.23

	
	Mean
	0.11
	0.09
	0.08
	0.1

	𝜌DL
	99.83%
	99.89%
	99.99%
	99.88%

	𝜌UL
	99.69%
	99.86%
	99.78%
	99.68%

	BO
	23%
	19%
	18%
	20%

	𝜆
	0.3 files/s



Table 11: coexistence results of 11ax and NRU in indoor scenario of scheme 5
	
Reported parameters
	11ax: ED = -62dbm, PD=-82dbm
NRU: ED = -72dbm

	
	Wi-Fi in
	Wi-Fi in
	NR-U in
	NR-U in

	
	WiFi+
	WiFi+
	WiFi+
	NR-U+

	
	WiFi
	NR-U
	NR-U
	NR-U

	DL: 
UPT CDF
[Mbps]
	5%
	14.9
	18.99
	28.05
	30.67

	
	50%
	57.96
	70.27
	76.15
	83.06

	
	95%
	101.19
	101.89
	96.8
	99.24

	
	Mean
	59.46
	68.03
	70.85
	75.01

	DL:
	5%
	0.04
	0.04
	0.04
	0.04

	Delay CDF
[s]
	50%
	0.07
	0.06
	0.05
	0.05

	
	95%
	0.27
	0.21
	0.14
	0.13

	
	Mean
	0.1
	0.08
	0.07
	0.06

	UL:
UPT CDF
[Mbps]
	5%
	14
	19.78
	17.78
	24.58

	
	50%
	53.98
	66.55
	53.6
	67.12

	
	95%
	91.19
	91.39
	76.83
	85.02

	
	Mean
	55.32
	62.89
	52.62
	62.43

	UL:
Delay CDF
[s]
	5%
	0.04
	0.04
	0.05
	0.05

	
	50%
	0.07
	0.06
	0.07
	0.06

	
	95%
	0.28
	0.2
	0.23
	0.16

	
	Mean
	0.11
	0.09
	0.1
	0.08

	𝜌DL
	99.83%
	99.68%
	99.85%
	99.89%

	𝜌UL
	99.69%
	99.72%
	99.62%
	99.74%

	BO
	23%
	19%
	20%
	17%

	𝜆
	0.3 files/s



Table 11: coexistence results of 11ax and NRU in indoor scenario of scheme 6
	
Reported parameters
	11ax: ED = -72dbm, PD=-82dbm
NRU: ED = -72dbm

	
	Wi-Fi in
	Wi-Fi in
	NR-U in
	NR-U in

	
	WiFi+
	WiFi+
	WiFi+
	NR-U+

	
	WiFi
	NR-U
	NR-U
	NR-U

	DL: 
UPT CDF
[Mbps]
	5%
	15.82
	18.64
	29.8
	30.67

	
	50%
	57.3
	68.45
	77.53
	83.06

	
	95%
	100.87
	101.7
	96.86
	99.24

	
	Mean
	59.38
	66.68
	71.81
	75.01

	DL:
	5%
	0.04
	0.04
	0.04
	0.04

	Delay CDF
[s]
	50%
	0.07
	0.06
	0.05
	0.05

	
	95%
	0.25
	0.21
	0.14
	0.13

	
	Mean
	0.1
	0.08
	0.07
	0.06

	UL:
UPT CDF
[Mbps]
	5%
	13.02
	18
	18.16
	24.58

	
	50%
	52.69
	59.95
	54.28
	67.12

	
	95%
	91.05
	91.69
	76.83
	85.02

	
	Mean
	54.07
	59.82
	52.86
	62.43

	UL:
Delay CDF
[s]
	5%
	0.04
	0.04
	0.05
	0.05

	
	50%
	0.08
	0.07
	0.07
	0.06

	
	95%
	0.31
	0.22
	0.22
	0.16

	
	Mean
	0.11
	0.09
	0.09
	0.08

	𝜌DL
	99.77%
	99.60%
	99.86%
	99.89%

	𝜌UL
	99.68%
	99.70%
	99.65%
	99.74%

	BO
	23%
	19%
	20%
	17%

	𝜆
	0.3 files/s



Table 12: coexistence results of 11ax and NRU in indoor scenario of scheme 7
	
Reported parameters
	11ax: ED = -62dbm, PD=-82dbm
NRU:  ED = -62dbm

	
	Wi-Fi in
	Wi-Fi in
	NR-U in
	NR-U in

	
	WiFi+
	WiFi+
	WiFi+
	NR-U+

	
	WiFi
	NR-U
	NR-U
	NR-U

	DL: 
UPT CDF
[Mbps]
	5%
	14.9
	17.72
	30.29
	32.71

	
	50%
	57.96
	69.19
	80.72
	86.55

	
	95%
	101.19
	101.81
	96.87
	99.23

	
	Mean
	59.46
	67.08
	73.72
	76.87

	DL:
	5%
	0.04
	0.04
	0.04
	0.04

	Delay CDF
[s]
	50%
	0.07
	0.06
	0.05
	0.05

	
	95%
	0.27
	0.23
	0.13
	0.12

	
	Mean
	0.1
	0.08
	0.06
	0.06

	UL:
UPT CDF
[Mbps]
	5%
	14
	18.74
	23.44
	28.83

	
	50%
	53.98
	66.53
	64.89
	76.65

	
	95%
	91.19
	91.8
	76.85
	85.04

	
	Mean
	55.33
	62.82
	58.26
	66.81

	UL:
Delay CDF
[s]
	5%
	0.04
	0.04
	0.05
	0.05

	
	50%
	0.07
	0.06
	0.06
	0.05

	
	95%
	0.28
	0.21
	0.17
	0.14

	
	Mean
	0.11
	0.09
	0.08
	0.07

	𝜌DL
	99.83%
	99.85%
	99.87%
	99.88%

	𝜌UL
	99.69%
	99.70%
	99.72%
	99.77%

	BO
	23%
	19%
	18%
	16%

	𝜆
	0.3 files/s


[bookmark: _GoBack]
20MHz,30KHz SCS,Avg.UPT

11ac	
Low	DL
Medium	
High	
Low	UL
Medium	
High	46.021466210156703	24.5771716219975	16.280502429058402	50.042769502200102	27.914704159261898	19.1540787645046	11ac in coex	
Low	DL
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Low	UL
Medium	
High	52.3846133902831	41.896478799342098	33.905253116807103	56.204661947339197	46.729481680116201	38.771247270886001	NRU 30k in coex	
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Medium	
High	72.0392961993428	58.168330587019298	46.587494579794303	59.639713465940098	47.222480225469702	37.813191207290203	NRU 30k	
Low	DL
Medium	
High	
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High	71.348812151932904	61.380223547589502	54.637871035445997	61.187714198955803	52.260943892938997	46.697509079364998	



20MHz,60KHz SCS,Avg.UPT

11ac	
Low	DL
Medium	
High	
Low	UL
Medium	
High	46.02	24.58	16.28	50.04	27.91	19.149999999999999	11ac in coex	
Low	DL
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High	53.63	43.43	35.909999999999997	57.01	47.94	40.200000000000003	NRU 60k in coex	
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High	79.34	71.22	66.05	71.52	63.71	58.95	



20MHz,30KHz SCS,Avg.UPT

11ac	
Low	DL
Medium	
High	
Low	UL
Medium	
High	47.95	30.52	20.58	49.79	31.68	21.15	11ac in coex	
Low	DL
Medium	
High	
Low	UL
Medium	
High	51.31	43.38	36.64	53.56	44.15	37.92	NRU 30k in coex	
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Medium	
High	
Low	UL
Medium	
High	73.89	65.34	57.39	61.3	53.33	46.27	NRU 30k	
Low	DL
Medium	
High	
Low	UL
Medium	
High	72.61	65.349999999999994	59.65	62.22	54.73	49.64	



20MHz, 60KHz SCS,Avg.UPT

11ac	
Low	DL
Medium	
High	
Low	UL
Medium	
High	47.95	30.52	20.58	49.79	31.68	21.15	11ac in coex	
Low	DL
Medium	
High	
Low	UL
Medium	
High	52.65	44.85	38.31	54.6	45.66	39.119999999999997	NRU 60k in coex	
Low	DL
Medium	
High	
Low	UL
Medium	
High	78.98	70.09	61.77	70.25	61.59	53.76	NRU 60k	
Low	DL
Medium	
High	
Low	UL
Medium	
High	80.069999999999993	74.290000000000006	70.66	73.510000000000005	67.37	63.78	



indoor DL UPT

Scheme 1	WIFI only	WIFI coex	NRU coex	NRU only	58.213299999999997	62.8735	62.373600000000003	68.397599999999997	Scheme 2	WIFI only	WIFI coex	NRU coex	NRU only	65.341499999999996	68.886499999999998	72.008399999999995	75.010000000000005	Scheme 3	WIFI only	WIFI coex	NRU coex	NRU only	65.664000000000001	70.403899999999993	74.1434	76.869100000000003	Scheme 4	WIFI only	WIFI coex	NRU coex	NRU only	59.462800000000001	66.854699999999994	72.515600000000006	68.397599999999997	Scheme 5	WIFI only	WIFI coex	NRU coex	NRU only	59.462800000000001	68.030199999999994	70.846400000000003	75.010000000000005	Scheme 6	WIFI only	WIFI coex	NRU coex	NRU only	59.38	66.683000000000007	71.813199999999995	75.010000000000005	Scheme 7	WIFI only	WIFI coex	NRU coex	NRU only	59.462800000000001	67.075900000000004	73.717200000000005	76.869100000000003	
mean UPT(Mbps)




indoor UL UPT

Scheme 1	WIFI only	WIFI coex	NRU coex	NRU only	52.097799999999999	55.438400000000001	42.261499999999998	53.953200000000002	Scheme 2	WIFI only	WIFI coex	NRU coex	NRU only	60.354399999999998	63.392899999999997	53.115400000000001	62.43	Scheme 3	WIFI only	WIFI coex	NRU coex	NRU only	61.879800000000003	66.622500000000002	58.398400000000002	66.814400000000006	Scheme 4	WIFI only	WIFI coex	NRU coex	NRU only	55.325600000000001	62.555999999999997	57.114899999999999	53.953200000000002	Scheme 5	WIFI only	WIFI coex	NRU coex	NRU only	55.325600000000001	62.889000000000003	52.621699999999997	62.43	Scheme 6	WIFI only	WIFI coex	NRU coex	NRU only	54.07	59.822099999999999	52.863500000000002	62.43	Scheme 7	WIFI only	WIFI coex	NRU coex	NRU only	55.325600000000001	62.824599999999997	58.256700000000002	66.814400000000006	
mean UPT(Mbps)




20MHz,30KHz SCS,Avg.UPT

11ac	
Low	DL
Medium	
High	
Low	UL
Medium	
High	49.69	38.520000000000003	30.88	53.4	40.75	31.98	11ac in coex	
Low	DL
Medium	
High	
Low	UL
Medium	
High	59.5	53.61	50.07	62.72	56.58	53.54	NRU 30k in coex	
Low	DL
Medium	
High	
Low	UL
Medium	
High	78.05	71.56	67.900000000000006	51.35	44.75	40.72	NRU 30k	
Low	DL
Medium	
High	
Low	UL
Medium	
High	83.71	78.44	75.28	66.81	61.31	58.36	



20MHz, 60KHz SCS,Avg.UPT

11ac	
Low	DL
Medium	
High	
Low	UL
Medium	
High	49.69	38.520000000000003	30.88	53.4	40.75	31.98	11ac in coex	
Low	DL
Medium	
High	
Low	UL
Medium	
High	57.19	51.51	47.84	62	55.84	52.07	NRU 60k in coex	
Low	DL
Medium	
High	
Low	UL
Medium	
High	82.24	77.5	72.89	71.19	62.69	57.53	NRU 60k	
Low	DL
Medium	
High	
Low	UL
Medium	
High	88.05	82.54	79.569999999999993	75.7	69.87	66.709999999999994	
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