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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
In RAN1 #95 meeting [1] and RAN #82 meeting [2], the following agreements for 6GHz band channel access mechanism were made:
Agreement:
· For 6GHz band (e.g. US 5925 – 7125 MHz, or European 5925 – 6425 MHz, or parts thereof), since both NR-U and Wi-Fi are new systems to be deployed in these bands (band definitions depending on regulations), a technology neutral fairness criterion is required for the coexistence evaluation. Though it is not in the scope of this study to define a fairness criterion with other RATs, a fairness criterion for coexistence has been discussed but no conclusions were reached. For the 6 GHz coexistence evaluation in this study, the assumption of same CCA-ED threshold across technologies is applied as the technology neutral channel access mechanism.
· In the 6GHz band, the channel access mechanism for NR-U will use, at least, energy detection as part of the coexistence mechanism for enabling coexistence amongst RATs including at least NR-U, [LTE-LAA], and Wi-Fi. Extensions are to be discussed in line with the framework on channel access as captured in the TR 38.889, Section 7.2.1.2 (i.e., WiFi 11a/11ax preamble, existing NR signal with potential enhancements, existing NR channel with potential enhancements) and, if agreed, the corresponding 3GPP specification impact, if any, should be addressed. 
In RAN1 Ad Hoc meeting 1901[3], the following agreements for preamble transmission were made  
Agreement:
· If a preamble transmitted at the start of a burst is agreed to be specified (this does not preclude usage of preambles by implementation), it may be used in addition to the DMRS of PDCCH/GC-PDCCH or any other signals in the gNB transmission to detect the start of transmission bursts by the serving gNB and potentially for power saving
· Note: Whether a preamble, if defined, can be used for power saving in all cases depends on the details of the design.

[bookmark: _Ref129681832]Based on the above agreements, in this document we provide the coexistence results between NRU and 802.11ax in 6GHz for different traffic load in both indoor and outdoor scenarios assuming different coexistence mechanisms. It is a resubmission of R1-1903935.
Coexistence performance for DL+UL NR-U and Wi-Fi (11ax) in indoor/outdoor scenario in 6GHz 
During the RAN1#92[4], 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 different coexistence mechanisms. The packet arrival rate is selected such that the mean buffer occupancy (BO) of the reference WiFi - WiFi scenario with PD=-82dbm, ED=-62dbm can reach low/medium/high traffic load as an agreement in TR38.889. The assumed coexistence mechanisms are following.
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=-62dBm; NRU ED=-62dBm
Scheme 7: 11ax PD=-82dBm, ED=-72dBm; NRU ED=-72dBm 
Scheme 8: 11ax PD=-82dBm, ED=-62dBm; NRU PD=-82dBm, ED=-62dBm (with 11a preamble) 
Scheme 9: 11ax PD=-82dBm, ED=-72dBm; NRU PD=-82dBm, ED=-72dBm (with 11a preamble) 
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.
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 8 and scheme 9, we assume NRU has the 11a preamble before the NRU burst which allows 11ax to use the PD threshold to detect the NRU burst, meanwhile NRU can also detect the 11ax burst because there is 11a-like preamble before 11ax burst. In the case both NRU and 11ax are using the same PD threshold of -82dbm to detect the each other signals. We observed that the 11ax performance cannot be improved by introducing 11a preamble before NRU burst (scheme 8 and 9) in coexisting scenarios compared with the existing mechanism defined for 5GHz (scheme 5). 
Observation 1: 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 2: UPT of both 802.11ax and NRU will increase while using higher common PD/ED threshold.
Observation 3: The 11ax cannot benefit from introducing 11a preamble before NR-U transmission in coexisting scenario. 

Figure 1. Average DL UPT(Mbps) performance for NR-U/Wi-Fi coexistence in indoor scenario in low load

Figure 2. Average UL UPT(Mbps) performance for NR-U/Wi-Fi coexistence in indoor sceanrio in low load

Figure 3. Average DL UPT(Mbps) performance for NR-U/Wi-Fi coexistence in indoor scenario in medium load

Figure 4. Average UL UPT(Mbps) performance for NR-U/Wi-Fi coexistence in indoor sceanrio in medium load

Figure 5. Average DL UPT(Mbps) performance for NR-U/Wi-Fi coexistence in indoor scenario in high load

Figure 6. Average UL UPT(Mbps) performance for NR-U/Wi-Fi coexistence in indoor sceanrio in high load

Figure 7. Average DL UPT(Mbps) performance for NR-U/Wi-Fi coexistence in outdoor scenario 1 in low load

Figure 8. Average UL UPT(Mbps) performance for NR-U/Wi-Fi coexistence in outdoor scenario 1 in low load


Figure 9. Average DL UPT(Mbps) performance for NR-U/Wi-Fi coexistence in outdoor scenario 1 in medium load

Figure 10. Average UL UPT(Mbps) performance for NR-U/Wi-Fi coexistence in outdoor scenario 1 in medium load

Figure 11. Average DL UPT(Mbps) performance for NR-U/Wi-Fi coexistence in outdoor scenario 1 in  high load

Figure 12. Average UL UPT(Mbps) performance for NR-U/Wi-Fi coexistence in outdoor scenario 1 in high load

Figure 13. Average DL UPT(Mbps) performance for NR-U/Wi-Fi coexistence in outdoor scenario 2 in low load

Figure 14. Average UL UPT(Mbps) performance for NR-U/Wi-Fi coexistence in outdoor scenario 2 in low load


Figure 15. Average DL UPT(Mbps) performance for NR-U/Wi-Fi coexistence in outdoor scenario 2 in medium load

Figure 16. Average UL UPT(Mbps) performance for NR-U/Wi-Fi coexistence in outdoor scenario 2 in medium load

Figure 17. Average DL UPT(Mbps) performance for NR-U/Wi-Fi coexistence in outdoor scenario 2 in high load

Figure 18. Average UL UPT(Mbps) performance for NR-U/Wi-Fi coexistence in outdoor scenario 2 in high load


Conclusion
In this contribution, we made the following observation and proposals from the results of indoor/outdoor coexistence evaluation in 6GHz for NR-U and 802.11ax: 
Observation 1: 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 2: UPT of both 802.11ax and NRU will increase while using higher common PD/ED threshold.
Observation 3: The 11ax cannot benefit from introducing 11a preamble before NR-U transmission in coexisting scenario. 
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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


 
Indoor DL UPT(medium load)

Scheme 1	WIFI only	WIFI coex	NRU coex	NRU only	45.177199999999999	57.867899999999999	57.958100000000002	67.192400000000006	Scheme 2	WIFI only	WIFI coex	NRU coex	NRU only	61.408900000000003	70.389099999999999	71.453800000000001	75.885800000000003	Scheme 3	WIFI only	WIFI coex	NRU coex	NRU only	70.784899999999993	73.923100000000005	75.405199999999994	78.685599999999994	Scheme 4	WIFI only	WIFI coex	NRU coex	NRU only	49.506100000000004	67.670900000000003	69.627899999999997	67.192400000000006	Scheme 5	WIFI only	WIFI coex	NRU coex	NRU only	49.506100000000004	67.710599999999999	70.199200000000005	75.885800000000003	Scheme 6	WIFI only	WIFI coex	NRU coex	NRU only	49.506100000000004	67.028899999999993	75.343400000000003	78.685599999999994	Scheme 7	WIFI only	WIFI coex	NRU coex	NRU only	48.9343	65.5077	71.537199999999999	75.885800000000003	Scheme 8	48.9343	60.914000000000001	60.393099999999997	67.160200000000003	Scheme 9	49.506100000000004	61.828400000000002	61.604100000000003	67.182900000000004	
mean UPT(Mbps)




Indoor UL UPT(medium load)

Scheme 1	WIFI only	WIFI coex	NRU coex	NRU only	33.5991	45.5867	35.984900000000003	51.344499999999996	Scheme 2	WIFI only	WIFI coex	NRU coex	NRU only	52.9392	61.926699999999997	50.746099999999998	63.225299999999997	Scheme 3	WIFI only	WIFI coex	NRU coex	NRU only	67.079599999999999	70.582599999999999	58.442100000000003	69.370400000000004	Scheme 4	WIFI only	WIFI coex	NRU coex	NRU only	46.9955	62.760199999999998	50.485199999999999	51.344499999999996	Scheme 5	WIFI only	WIFI coex	NRU coex	NRU only	46.9955	63.540799999999997	49.748899999999999	63.225299999999997	Scheme 6	WIFI only	WIFI coex	NRU coex	NRU only	46.9955	62.559399999999997	57.925699999999999	69.370400000000004	Scheme 7	WIFI only	WIFI coex	NRU coex	NRU only	43.132300000000001	56.901400000000002	50.324599999999997	63.225299999999997	Scheme 8	43.132300000000001	55.003300000000003	39.430199999999999	51.702100000000002	Scheme 9	46.9955	58.059800000000003	41.365600000000001	51.712800000000001	
mean UPT(Mbps)




Indoor DL UPT(high load)

Scheme 1	WIFI only	WIFI coex	NRU coex	NRU only	23.629300000000001	41.665199999999999	44.244399999999999	57.319499999999998	Scheme 2	WIFI only	WIFI coex	NRU coex	NRU only	46.655799999999999	61.1768	62.981999999999999	68.8643	Scheme 3	WIFI only	WIFI coex	NRU coex	NRU only	59.988300000000002	65.893600000000006	67.9803	72.317999999999998	Scheme 4	WIFI only	WIFI coex	NRU coex	NRU only	31.814599999999999	57.841000000000001	61.8626	57.604999999999997	Scheme 5	WIFI only	WIFI coex	NRU coex	NRU only	31.814599999999999	57.348500000000001	60.267299999999999	68.8643	Scheme 6	WIFI only	WIFI coex	NRU coex	NRU only	31.814599999999999	56.734699999999997	67.610699999999994	72.317999999999998	Scheme 7	WIFI only	WIFI coex	NRU coex	NRU only	30.6876	53.033700000000003	62.611899999999999	68.8643	Scheme 8	WIFI only	WIFI coex	NRU coex	NRU only	30.6876	48.759599999999999	48.642000000000003	57.432400000000001	Scheme 9	WIFI only	WIFI coex	NRU coex	NRU only	31.814599999999999	50.081800000000001	50.172899999999998	57.506500000000003	
mean UPT(Mbps)




Indoor UL UPT(high load)

Scheme 1	WIFI only	WIFI coex	NRU coex	NRU only	15.031599999999999	28.8094	24.029399999999999	41.660600000000002	Scheme 2	WIFI only	WIFI coex	NRU coex	NRU only	38.707799999999999	52.967100000000002	43.688699999999997	56.690100000000001	Scheme 3	WIFI only	WIFI coex	NRU coex	NRU only	56.683700000000002	63.609699999999997	52.679900000000004	64.180300000000003	Scheme 4	WIFI only	WIFI coex	NRU coex	NRU only	30.138000000000002	53.215299999999999	44.209899999999998	42.091299999999997	Scheme 5	WIFI only	WIFI coex	NRU coex	NRU only	30.138000000000002	53.403300000000002	41.784399999999998	56.690100000000001	Scheme 6	WIFI only	WIFI coex	NRU coex	NRU only	30.138000000000002	52.636800000000001	52.204900000000002	64.180300000000003	Scheme 7	WIFI only	WIFI coex	NRU coex	NRU only	25.378599999999999	45.499099999999999	42.653100000000002	56.690100000000001	Scheme 8	WIFI only	WIFI coex	NRU coex	NRU only	25.378599999999999	42.583399999999997	29.3931	42.1113	Scheme 9	WIFI only	WIFI coex	NRU coex	NRU only	30.138000000000002	46.244500000000002	31.8752	42.104500000000002	
mean UPT(Mbps)




Outdoor Scenario1 DL UPT(low load) 

Scheme 1	WIFI only	WIFI coex	NRU coex	NRU only	44.833737124504303	51.167733759445902	56.622529188853399	56.966173113267502	Scheme 2	WIFI only	WIFI coex	NRU coex	NRU only	59.326769043616203	63.299904458438398	68.799982328767101	68.513616464132596	Scheme 3	WIFI only	WIFI coex	NRU coex	NRU only	66.026266290245999	70.035305050377801	75.477799799299206	76.2959991091315	Scheme 4	WIFI only	WIFI coex	NRU coex	NRU only	52.308461757335401	62.947544729219203	66.529358474673501	57.7610432389435	Scheme 5	WIFI only	WIFI coex	NRU coex	NRU only	52.308461757335401	63.035576410579402	67.717774593819797	68.513616464132596	Scheme 6	WIFI only	WIFI coex	NRU coex	NRU only	52.308461757335401	62.753919861460901	76.100762564511001	76.2959991091315	Scheme 7	WIFI only	WIFI coex	NRU coex	NRU only	50.885002647105402	58.945611124055603	69.399965170436502	68.513616464132596	Scheme 8	WIFI only	WIFI coex	NRU coex	NRU only	50.885002647105402	54.437369905541601	59.144482089837403	57.831178565224398	Scheme 9	WIFI only	WIFI coex	NRU coex	NRU only	52.308461757335401	55.384821980478598	59.872494667091502	57.986028945275201	
mean UPT(Mbps)




Outdoor Scenario1 UL UPT(low load)

Scheme 1	WIFI only	WIFI coex	NRU coex	NRU only	24.808849541560502	32.218986037966502	36.866249941808903	40.5670854079073	Scheme 2	WIFI only	WIFI coex	NRU coex	NRU only	50.259194542993498	55.349211071428599	55.955355578716002	58.091287799142599	Scheme 3	WIFI only	WIFI coex	NRU coex	NRU only	69.560681520700697	72.601868018017996	69.292131527514201	70.880549922197503	Scheme 4	WIFI only	WIFI coex	NRU coex	NRU only	43.839593361464999	59.262515888030698	54.607851755218199	41.827078752619997	Scheme 5	WIFI only	WIFI coex	NRU coex	NRU only	43.839593361464999	60.121039182754203	55.655757938013899	58.091287799142599	Scheme 6	WIFI only	WIFI coex	NRU coex	NRU only	43.839593361464999	59.470314388674602	69.765335012650098	70.880549922197503	Scheme 7	WIFI only	WIFI coex	NRU coex	NRU only	37.187731477707104	47.529155099742503	56.3741752561669	58.091287799142599	Scheme 8	WIFI only	WIFI coex	NRU coex	NRU only	37.187731477707104	43.219490411840503	41.394205686274397	41.818541343918902	Scheme 9	WIFI only	WIFI coex	NRU coex	NRU only	43.839593361464999	50.312216476834202	42.953644440227698	41.949602351857799	
mean UPT(Mbps)




Outdoor Scenario1 DL UPT(medium load)

Scheme 1	WIFI only	WIFI coex	NRU coex	NRU only	27.38	32.880000000000003	40.770000000000003	42.66	Scheme 2	WIFI only	WIFI coex	NRU coex	NRU only	41.94	50.36	56.85	58.42	Scheme 3	WIFI only	WIFI coex	NRU coex	NRU only	47.57	59.95	66.52	68.290000000000006	Scheme 4	WIFI only	WIFI coex	NRU coex	NRU only	36.06	49.87	42.2	42.66	Scheme 5	WIFI only	WIFI coex	NRU coex	NRU only	36.06	50.84	55.27	58.42	Scheme 6	WIFI only	WIFI coex	NRU coex	NRU only	36.135222942348904	50.88	67.63	68.285686451074596	Scheme 7	WIFI only	WIFI coex	NRU coex	NRU only	33.139442066907399	44.2	58.33	58.419665802696599	Scheme 8	33.14	39.35	45.26	44.07	Scheme 9	36.06	41.45	45.82	43.87	
mean UPT(Mbps)




Outdoor Scenario1 UL UPT(medium load)

Scheme 1	WIFI only	WIFI coex	NRU coex	NRU only	11.63	16.350000000000001	23.42	28.14	Scheme 2	WIFI only	WIFI coex	NRU coex	NRU only	32.51	41.48	44.17	47.98	Scheme 3	WIFI only	WIFI coex	NRU coex	NRU only	52.34	63.44	60.79	63.81	Scheme 4	WIFI only	WIFI coex	NRU coex	NRU only	26.68	46.32	29.84	28.14	Scheme 5	WIFI only	WIFI coex	NRU coex	NRU only	26.68	46.19	43.7	47.98	Scheme 6	WIFI only	WIFI coex	NRU coex	NRU only	26.6	46.86	61.8	63.81	Scheme 7	WIFI only	WIFI coex	NRU coex	NRU only	19.190000000000001	32.869999999999997	44.9	47.98	Scheme 8	19.190000000000001	28.1	29.1	29.68	Scheme 9	26.68	35.97	30.13	29.6	
mean UPT(Mbps)




Outdoor Scenario1 DL UPT(high load)

Scheme 1	WIFI only	WIFI coex	NRU coex	NRU only	18.880738569643	22.277608930965599	29.4003413770874	31.425494810375699	Scheme 2	WIFI only	WIFI coex	NRU coex	NRU only	26.420752408906601	37.684563080972701	44.036944361804203	47.489023761554002	Scheme 3	WIFI only	WIFI coex	NRU coex	NRU only	29.132667732448901	49.788503603399498	56.011364618522002	60.233007032796799	Scheme 4	WIFI only	WIFI coex	NRU coex	NRU only	25.2077436417221	37.924974194523202	43.033302409690698	32.595014533166498	Scheme 5	WIFI only	WIFI coex	NRU coex	NRU only	25.2077436417221	39.056291183144602	42.6439259225047	47.489023761554002	Scheme 6	WIFI only	WIFI coex	NRU coex	NRU only	25.2077436417221	40.175252960812102	58.537216139635298	60.233007032796799	Scheme 7	WIFI only	WIFI coex	NRU coex	NRU only	22.379592328225801	31.648008999055701	47.288691190739101	47.489023761554002	Scheme 8	WIFI only	WIFI coex	NRU coex	NRU only	22.379592328225801	26.9861157093484	33.480751640355201	32.919531394406697	Scheme 9	WIFI only	WIFI coex	NRU coex	NRU only	25.2077436417221	29.738926804626999	34.357737632917399	32.647435157364299	
mean UPT(Mbps)




Outdoor Scenario1 UL UPT(high load)

Scheme 1	WIFI only	WIFI coex	NRU coex	NRU only	6.86032910627089	8.8363801684715195	15.6132735196416	19.253703830128099	Scheme 2	WIFI only	WIFI coex	NRU coex	NRU only	17.7635293364878	28.462711062530001	32.962453691723802	38.287241472373701	Scheme 3	WIFI only	WIFI coex	NRU coex	NRU only	32.685224243340599	53.098023682319202	51.939783880688502	56.886821178444301	Scheme 4	WIFI only	WIFI coex	NRU coex	NRU only	15.4080838103636	33.753023999640497	32.765369705258102	20.239374317820701	Scheme 5	WIFI only	WIFI coex	NRU coex	NRU only	15.4080838103636	33.665409677287798	32.315059011884003	38.287241472373701	Scheme 6	WIFI only	WIFI coex	NRU coex	NRU only	15.4080838103636	34.8138875	54.260524092666799	56.886821178444301	Scheme 7	WIFI only	WIFI coex	NRU coex	NRU only	11.0643619702909	20.625573229180599	35.224489942466299	38.287241472373701	Scheme 8	WIFI only	WIFI coex	NRU coex	NRU only	11.0643619702909	17.094840810757098	19.671177712690401	20.832827206795098	Scheme 9	WIFI only	WIFI coex	NRU coex	NRU only	15.4080838103636	24.633977055102999	21.092316301674199	20.745686887055999	
mean UPT(Mbps)




Outdoor Sceanrio2 DL UPT(low load)

Scheme 1	WIFI only	WIFI coex	NRU coex	NRU only	49.842853931297697	55.011561561461903	60.400739576899397	59.953128944104101	Scheme 2	WIFI only	WIFI coex	NRU coex	NRU only	60.995640479541997	64.293895659921503	69.682646090179205	69.926547808576004	Scheme 3	WIFI only	WIFI coex	NRU coex	NRU only	64.792003603816994	67.668343615222	72.733963149783904	73.197304272588099	Scheme 4	WIFI only	WIFI coex	NRU coex	NRU only	55.154833035114599	62.631000616127999	67.585403357010406	60.986720162327799	Scheme 5	WIFI only	WIFI coex	NRU coex	NRU only	55.154833035114599	62.757851138628901	69.076042887585004	69.926547808576004	Scheme 6	WIFI only	WIFI coex	NRU coex	NRU only	55.0501775415403	62.166279420454501	72.750858465417906	73.673857804921894	Scheme 7	WIFI only	WIFI coex	NRU coex	NRU only	54.233213316061999	60.367060115411803	70.511093894092497	70.332740289204494	Scheme 8	WIFI only	WIFI coex	NRU coex	NRU only	54.894123738268	57.231499109709098	62.923324341776798	61.108231145944202	Scheme 9	WIFI only	WIFI coex	NRU coex	NRU only	55.598470175314503	58.039454216614097	63.265030895469202	60.803231627701003	
mean UPT(Mbps)




Outdoor Scenario2 UL UPT(low load)

Scheme 1	WIFI only	WIFI coex	NRU coex	NRU only	33.2896253398632	39.663456606265399	44.574566404447197	46.456520213571501	Scheme 2	WIFI only	WIFI coex	NRU coex	NRU only	55.156517201214903	58.464595906941	59.388234119591303	60.0768956710087	Scheme 3	WIFI only	WIFI coex	NRU coex	NRU only	64.455336899012906	66.165996157862494	65.597644011418296	65.841262631020896	Scheme 4	WIFI only	WIFI coex	NRU coex	NRU only	48.365281778284	58.761381575552797	56.7971543209134	47.278438263707997	Scheme 5	WIFI only	WIFI coex	NRU coex	NRU only	48.365281778284	58.605039640663399	59.064551896033699	60.0768956710087	Scheme 6	WIFI only	WIFI coex	NRU coex	NRU only	48.657893525629603	58.252947134146297	65.414442440497297	65.972705155500293	Scheme 7	WIFI only	WIFI coex	NRU coex	NRU only	45.417082571887804	52.813346050932502	59.678025818827699	60.211586255553598	Scheme 8	WIFI only	WIFI coex	NRU coex	NRU only	45.850506035242297	50.689575851825403	48.088058104529701	47.487273574828002	Scheme 9	WIFI only	WIFI coex	NRU coex	NRU only	48.913440891629897	53.903064209019298	49.217789560975703	47.585650081085802	
mean UPT(Mbps)




Outdoor Scenario2 DL UPT(medium load)

Scheme 1	WIFI only	WIFI coex	NRU coex	NRU only	34.68	42.08	49.75	50.48	Scheme 2	WIFI only	WIFI coex	NRU coex	NRU only	48.15	55.18	62.18	62.76	Scheme 3	WIFI only	WIFI coex	NRU coex	NRU only	54.43	60.28	66.680000000000007	66.92	Scheme 4	WIFI only	WIFI coex	NRU coex	NRU only	42.58	53.93	51.92	50.48	Scheme 5	WIFI only	WIFI coex	NRU coex	NRU only	42.58	54.07	61.77	62.76	Scheme 6	WIFI only	WIFI coex	NRU coex	NRU only	42.58	54.1	66.459999999999994	66.92	Scheme 7	WIFI only	WIFI coex	NRU coex	NRU only	40.4	50.66	62.5	62.76	Scheme 8	40.4	46.88	53.04	51.74	Scheme 9	42.58	47.91	53.26	51.54	
mean UPT(Mbps)




Outdoor Scenario2 UL UPT(medium load)

Scheme 1	WIFI only	WIFI coex	NRU coex	NRU only	19.07	26.49	33.94	36.65	Scheme 2	WIFI only	WIFI coex	NRU coex	NRU only	41.28	48.29	51.99	52.72	Scheme 3	WIFI only	WIFI coex	NRU coex	NRU only	54.72	59.3	59.77	59.86	Scheme 4	WIFI only	WIFI coex	NRU coex	NRU only	34.549999999999997	49.16	38.58	36.65	Scheme 5	WIFI only	WIFI coex	NRU coex	NRU only	34.549999999999997	49.59	51.31	52.72	Scheme 6	WIFI only	WIFI coex	NRU coex	NRU only	34.549999999999997	49.56	59.78	59.86	Scheme 7	WIFI only	WIFI coex	NRU coex	NRU only	29.75	42.35	51.64	52.72	Scheme 8	29.75	38.4	37.840000000000003	37.880000000000003	Scheme 9	34.549999999999997	43.47	39.11	37.71	
mean UPT(mBPS)




Outdoor Scenario2 DL UPT(high load)

Scheme 1	WIFI only	WIFI coex	NRU coex	NRU only	21.2897351033196	26.365867699698899	34.1047638768149	33.965354115171202	Scheme 2	WIFI only	WIFI coex	NRU coex	NRU only	28.2400359497361	41.190508863656	48.554135492740997	50.542728403588903	Scheme 3	WIFI only	WIFI coex	NRU coex	NRU only	28.158056949133801	48.642066357634398	55.152644454465602	57.053306545948899	Scheme 4	WIFI only	WIFI coex	NRU coex	NRU only	26.938157653372802	40.448712738924698	45.3106625992082	35.889446292517697	Scheme 5	WIFI only	WIFI coex	NRU coex	NRU only	26.938157653372802	40.067344071828003	48.040167957325203	50.542728403588903	Scheme 6	WIFI only	WIFI coex	NRU coex	NRU only	26.758029298915901	39.870282899269696	54.693536538263899	56.898772247706397	Scheme 7	WIFI only	WIFI coex	NRU coex	NRU only	24.738401521710799	35.75068194208	49.925655929635496	50.511812561289503	Scheme 8	WIFI only	WIFI coex	NRU coex	NRU only	25.975740883736702	32.352671372156998	38.109409141094297	36.590695800580498	Scheme 9	WIFI only	WIFI coex	NRU coex	NRU only	27.916886149062101	34.069044291601998	38.542406352926299	36.544531782662503	
mean UPT(Mbps)




Outdoor Scenario2 UL UPT(high load)

Scheme 1	WIFI only	WIFI coex	NRU coex	NRU only	9.2821301998568799	13.255064123529401	21.354638916204301	23.417505445933202	Scheme 2	WIFI only	WIFI coex	NRU coex	NRU only	22.097951855869201	34.722798794771201	39.217562834569001	41.916772185674297	Scheme 3	WIFI only	WIFI coex	NRU coex	NRU only	30.184769691511399	48.934808386056702	49.588740141707099	51.147527335695798	Scheme 4	WIFI only	WIFI coex	NRU coex	NRU only	19.032198212207401	35.584584346492399	36.7523242719762	24.978939169829399	Scheme 5	WIFI only	WIFI coex	NRU coex	NRU only	19.032198212207401	35.125404378867103	38.549439785850502	41.916772185674297	Scheme 6	WIFI only	WIFI coex	NRU coex	NRU only	19.060677821788602	35.717263057993499	49.453077268402701	51.097321181201302	Scheme 7	WIFI only	WIFI coex	NRU coex	NRU only	15.006517539326101	26.962212764403301	39.828914569353998	41.898044478889098	Scheme 8	WIFI only	WIFI coex	NRU coex	NRU only	15.923526306901	24.653976075752201	25.965768176436399	25.514844885258899	Scheme 9	WIFI only	WIFI coex	NRU coex	NRU only	19.837841154778701	29.462549893166699	27.129750564879501	25.437927830989501	
mean UPT(Mbps)




Indoor DL UPT(low load)

Scheme 1	WIFI only	WIFI coex	NRU coex	NRU only	62.6402	67.840900000000005	68.096400000000003	76.121300000000005	Scheme 2	WIFI only	WIFI coex	NRU coex	NRU only	74.286900000000003	78.488399999999999	78.765699999999995	82.543899999999994	Scheme 3	WIFI only	WIFI coex	NRU coex	NRU only	79.4923	81.238699999999994	81.666200000000003	84.196700000000007	Scheme 4	WIFI only	WIFI coex	NRU coex	NRU only	63.798999999999999	76.215299999999999	78.260300000000001	76.364900000000006	Scheme 5	WIFI only	WIFI coex	NRU coex	NRU only	63.798999999999999	76.407399999999996	78.303700000000006	82.543899999999994	Scheme 6	WIFI only	WIFI coex	NRU coex	NRU only	63.798999999999999	75.917100000000005	81.581699999999998	84.196700000000007	Scheme 7	WIFI only	WIFI coex	NRU coex	NRU only	63.942799999999998	74.698800000000006	78.765000000000001	82.543899999999994	Scheme 8	WIFI only	WIFI coex	NRU coex	NRU only	63.942799999999998	70.762100000000004	70.587400000000002	75.997399999999999	Scheme 9	WIFI only	WIFI coex	NRU coex	NRU only	63.798999999999999	71.026499999999999	71.3386	76.989400000000003	
mean UPT(Mbps)




Indoor UL UPT(low load)

Scheme 1	WIFI only	WIFI coex	NRU coex	NRU only	52.819200000000002	60.564900000000002	46.670099999999998	61.440600000000003	Scheme 2	WIFI only	WIFI coex	NRU coex	NRU only	66.170699999999997	71.400499999999994	58.4071	69.865499999999997	Scheme 3	WIFI only	WIFI coex	NRU coex	NRU only	75.353099999999998	76.997399999999999	63.926099999999998	74.155000000000001	Scheme 4	WIFI only	WIFI coex	NRU coex	NRU only	61.809399999999997	71.979399999999998	59.119900000000001	61.767000000000003	Scheme 5	WIFI only	WIFI coex	NRU coex	NRU only	61.809399999999997	72.556200000000004	57.682899999999997	69.865499999999997	Scheme 6	WIFI only	WIFI coex	NRU coex	NRU only	61.809399999999997	71.5732	63.854999999999997	74.155000000000001	Scheme 7	WIFI only	WIFI coex	NRU coex	NRU only	59.5976	67.791700000000006	58.235100000000003	69.865499999999997	Scheme 8	WIFI only	WIFI coex	NRU coex	NRU only	59.5976	66.732600000000005	49.779800000000002	61.6875	Scheme 9	WIFI only	WIFI coex	NRU coex	NRU only	61.809399999999997	68.595100000000002	51.373899999999999	61.675899999999999	
mean UPT(Mbps)




image1.png




image2.png





