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Introduction
[bookmark: OLE_LINK1][bookmark: OLE_LINK15][bookmark: OLE_LINK16][bookmark: OLE_LINK2]In RAN1 101 e-meeting and post meeting email discussion, the proposals in Tables 2, 3, 4, 5, 7, 8, 9, 10, 11, 12 of R1-2005185 are agreed, which includes the LLS and SLS simulation assumption and objectives. In RAN1 102-e meeting, the LLS and SLS simulation assumption is updated in R1-2007126 . 
In this contribution, we provide some primary simulation results of LLS and SLS based on the agreed simulation assumption in R1-2007126 for above 52.6GHz. 
Link level simulation
PDSCH 

 TDL-A
· Delay spread 5ns
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Figure 2.1-1 TDL-A Delay spread 5ns
· Delay spread 10ns
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Figure 2.1-2 TDL-A Delay spread 10ns

· Delay spread 20ns
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Figure 2.1-3 TDL-A Delay spread 20ns
It can be shown from Figure 2.1-1~2.1-3, for TDL-A channel with different delay spread:
1) For QPSK modulation, the performance of SCS 120kHz, 240kHz, 480kHz and 960kHz is similar.
2) For 16QAM and 64QAM modulation, larger SCS shows better performance.
3) Larger delay spread may cause a performance degradation, but the relative performance of different SCS with delay spread 5ns, 10ns and 20ns is similar.

 CDL-B
· Delay spread 20ns
[image: ]
Figure 2.1-4 CDL-B Delay spread 20ns
· Delay spread 50ns
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Figure 2.1-5 CDL-B Delay spread 50ns
It can be shown from Figure 2.1-4 and 2.1-5, CDL-B channel with different delay spread:
1) For QPSK modulation, the performance of SCS 120kHz, 240kHz, 480kHz and 960kHz is similar.
2) For 16QAM modulation, SCS of 240kHz, 480kHz and 960kHz shows similar performance, performance of 120kHz is a bit worse.
3) For 64QAM modulation, larger SCS shows better performance.
4) The performance of different SCS shows similar relative performance with delay spread 20ns and 50ns.

Observation 1: Phase noise has limited impact on QPSK and 16QAM modulation, and with PTRS CPE compensation, different SCS (120kHz, 240kHz, 480kHz, 960kHz) shows similar performance.
Observation 2: Phase noise has significant impact on 64QAM modulation, and with PTRS CPE compensation, larger SCS shows better performance. 
Observation 3: Various delay spread values don’t affect the relative performance of different SCS.
PRACH
In this chapter, preamble format A1 with 139 sequence length is used, TDL-A channel and delay spread is 20ns.
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Figure 2.2-1 PRACH performance of different SCS

Observation 4: Phase noise and delay spread have limited impact on PRACH performance, the performance of SCS 120kHz, 240kHz, 480kHz and 960kHz is similar.

System level simulation
RSRP distribution of different Links

In RAN1 #102e-meeting, it’s agreed that companies are encouraged to submit RSRP distribution for the evaluated scenario in SLS.
The detailed simulation assumptions are listed in Appendix A2.
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Figure 3.1-1 RSRP distribution

Coexistence interference analysis
In this section, the simulation result is performed to study the interference of different LBT schemes. The evaluation scenario is Indoor scenario A as shown in Figure 3.2-1. As we know, in 60 GHz frequency, omni-directional LBT is used in Wi-Fi system such as IEEE 802.11 ad/ay.  
[image: ]
Figure 3.2-1 Indoor scenario A
In this part, we provide system-level simulations to evaluate the impact of LBT schemes on the coexistence between NR-U and Wi-Fi systems, where one operator using omni-directional LBT mimics the behavior of Wi-Fi system and the other operator is assumed as NR-U can choose between omni-directional LBT and directional LBT. The detailed simulation assumptions are listed in Appendix A2.
1) Case 1 corresponds to omni-directional LBT for Operator 1 (mimic an existed Wi-Fi operator) vs omni-directional LBT for Operator 2 (mimic a new NR-U operator) ;
2) Case 2 corresponds to omni-directional LBT for Operator 1(mimic an existed Wi-Fi operator) vs directional LBT for Operator 2 (mimic a new NR-U operator). 
 
In Case 1, gNBs are randomly dropped in a 10m*10m box, UEs are randomly dropped in the 120m*50m room, the minimum distance between BS of different operators is 2 m. In Case 2, the randomization is totally the same with Case 1 in order to show a compatible performance between 2 cases. Simulation assumptions and detailed statistic can be found in Appendix A3 in Table A3-1.


Figure 3.2-2 Coexistence interference analysis
It can be shown in Figure 3.2-2:
· In mean, 5% and 50% UPT, it is shown from Case 1 that Operator 1 has a relatively high throughput with omni-directional LBT compared to the same LBT mechanism used for Operator 2, while the opposite trend is appeared in 95% UPT. The performance difference between the two operators is mainly due to the random distribution of the nodes in this simulation drop which is not friendly to operator 2 in certain cases. However, we can see from Case 2 that such phenomenon is mitigated when directional LBT is used for NR-U instead of omni-directional LBT. Further, we can also observed that the performance of Operator 1 assuming omni-directional LBT was not significantly affected even if directional LBT is used for Operator 2.

Observation 5: Compared to omni-directional LBT, directional LBT is beneficial to increase the probability of channel access and the spatial reuse efficiency for NR-U, and the impact on the performance of the existed Wi-Fi system is negligible. 

CCA threshold and LBT schemes
In this section, the deployment scenario is Indoor scenario A, 2 operators use the same LBT mechanism, directional LBT or Omni-directional LBT. Different CCA threshold such as [-82dBm -72dBm -62dBm] are compared to evaluate the total performance of different LBT schemes. Medium traffic load and high traffic load performance is shown in Figure 3.3-1~3.3-3. 
Simulation assumptions and detailed statistic can be found in Appendix.
· Low traffic load

Figure 3.3-1 Low traffic load mean UPT

· Medium traffic load

Figure 3.3-2 Medium traffic load mean UPT
· High traffic load


Figure 3.3-3 High traffic load mean UPT


Observation 6: As the CCA threshold increases, the LBT failure probability gradually decreases and different LBT schemes converge to a similar performance.
Observation 7: With appropriate CCA threshold, directional LBT shows better performance than Omni-directional LBT in NRU-NRU coexistence scheme.
Single Operator Scenario
In this section, the performance of single operator scenario is evaluated with deployment scenario Indoor C as shown in Figure 3.4-1. Omni-directional LBT and directional LBT are compared in different traffic load with CCA threshold -82dBm.
[image: ]
Figure 3.4-1 Indoor Scenario C
Simulation assumptions and detailed statistic can be found in Appendix.


Figure 3.4-2 Single operator performance
Observation 8: Directional LBT shows better performance than Omni-directional LBT in single operator scenario.

Different Channel bandwidth 
In RAN1 #102e-meeting, another mandatory system simulation bandwidth of 2GHz is agreed, in this chapter, the deployment scenario is Indoor A with 2 operators. Different channel bandwidth are evaluated with Omni-directional LBT and directional LBT are compared in various traffic load.  
Simulation assumptions and detailed statistic can be found in Appendix.

Figure 3.5-1 Performance of different bandwidth
Observation 9: Directional LBT shows better performance than Omni-directional LBT in both 400MHz and 2GHz bandwidth.
Conclusion
Observation 1: Phase noise has limited impact on QPSK and 16QAM modulation, and with PTRS CPE compensation, different SCS (120kHz, 240kHz, 480kHz, 960kHz) shows similar performance.
Observation 2: Phase noise has significant impact on 64QAM modulation, and with PTRS CPE compensation, larger SCS shows better performance. 
Observation 3: Various delay spread values don’t affect the relative performance of different SCS.
Observation 4: Phase noise and delay spread have limited impact on PRACH performance, the performance of SCS 120kHz, 240kHz, 480kHz and 960kHz is similar.
Observation 5: Compared to omni-directional LBT, directional LBT is beneficial to increase the probability of channel access and the spatial reuse efficiency for NR-U, and the impact on the performance of the existed Wi-Fi system is negligible. 
Observation 6: As the CCA threshold increases, the LBT failure probability gradually decreases and different LBT schemes converge to a similar performance.
Observation 7: With appropriate CCA threshold, directional LBT shows better performance than Omni-directional LBT in NRU-NRU coexistence scheme.
Observation 8: Directional LBT shows better performance than Omni-directional LBT in single operator scenario.
Observation 9: Directional LBT shows better performance than Omni-directional LBT in 400MHz and 2GHz bandwidth.
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Appendix
A1. LLS Simulation assumptions
Table A1-1 LLS simulation assumption
	Parameters
	Values or assumptions

	Carrier Frequency
	60GHz

	Waveform
	CP-OFDM

	System Bandwidth
	400MHz

	Subcarrier spacing
	120kHz/240kHz/480kHz/960kHz

	[bookmark: _GoBack]Transmission bandwidth
	8/4/2/1 PRB

	CP type
	Normal CP

	Channel Model
	TDL-A 5ns, 10ns, 20ns
CDL-B 20ns, 50ns

	PN model
	3GPP TR38.803 example 2

	DMRS Configuration
	2 DMRS symbols per slot at (2,11)

	PTRS Configuration
	(K = 2, L = 1)

	SLIV
	(S=0, L=14)

	Channel Estimation
	Realistic

	PN Estimation
	Realistic

	PN compensation type
	CPE

	UE receiver
	MMSE-IRC

	BS antenna Array configuration
	For TDL model: 2*2 
For CDL model: 
(M, N, P, Mg, Ng) = (8, 16, 2, 1, 1), dH = dV = 0.5 λ 

	UE antenna Array configuration
	For TDL model: 2*2 
For CDL model: 
(M, N, P, Mg, Ng) = (4, 4, 2, 1, 1), dH = dV = 0.5 λ 



A2. SLS Simulation assumptions

Table A2-1 SLS simulation assumption
	Parameters
	Values or assumptions

	Carrier Frequency
	60GHz

	Channel Bandwidth
	2GHz is used in chapter 3.1~3.5
400MHz is used in chapter 3.5

	Subcarrier spacing
	960kHz for channel bandwidth 2GHz;
120KHz for channel bandwidth 400MHz

	Scenario
	Indoor A /Indoor C

	LBT schemes
	Omni-directional LBT 
Directional LBT

	CCA threshold
	[-82dBm -72dBm -62dBm]

	Channel Model
	The channel model for UE-to-UE links：InH open office: InH – office channel model with LOS probability for indoor - mixed office from TR38.901
The channel model for gNB-to-UE and gNB-gNB links：InH open office: InH – office channel model with LOS probability for indoor - open office from TR38.901

	Max. allowed BS Tx power
	40 dBm EIRP

	Max. allowed UE Tx Power
	25 dBm EIRP

	BS Antenna gain
	5dBi

	UE Antenna gain
	5dBi

	BS Noise Figure
	7dB

	UE Receiver Noise Figure
	10dB

	UE receiver
	MMSE-IRC

	BS antenna Array configuration
	 (M, N, P, Mg, Ng) = (4, 8, 2, 1, 1), dH = dV = 0.5 λ 

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

	Traffic model
	FTP Model 3 (27Mbyte file)


A3. SLS simulation results
Table A3-1 Coexistence interference analysis
	Cases
	Case 1：Omni vs Omni
	Case2:Omni vs Directional

	
	Operator1
	Operator2
	Operator1
	Operator2

	Traffic load
Metrics              
	Low load
10%~25% BO
	Low load
10%~25% BO

	DL UPT (Mbps)
	5%ile
	2727.4854 
	2373.8499 
	2734.7085 
	3030.9807 

	
	10%ile
	4643.2490 
	3236.5020 
	4522.3325 
	4083.0208 

	
	20%ile
	6492.4668 
	5320.5269 
	6661.6064 
	7527.7227 

	
	50%ile
	9411.5508 
	8068.3247 
	8884.0186 
	10866.1943 

	
	95%ile
	15086.5273 
	15635.1260 
	14731.7412 
	19536.2930 

	
	mean
	9506.1719 
	8636.5840 
	9433.5547 
	10886.6279 

	DL delay (s)
	5%ile
	0.011 
	0.010 
	0.011 
	0.009 

	
	50%ile
	0.025 
	0.030 
	0.026 
	0.021 

	
	95%ile
	0.143 
	0.172 
	0.144 
	0.097 

	
	mean
	0.046 
	0.053 
	0.046 
	0.033 

	Arrival rate (files/s)
	1.25
	1.25
	1.25
	1.25

	𝜌DL
	100%
	100%
	100%
	100%

	BO
	20.636  
	23.893  
	21.004  
	17.066  

	Additional report/notes:
1. LBT procedure and parameters
Refer to Section A.2. Subcarrier spacing is 960KHz;
2. any assumptions/parameters used not as in the agreed baseline
This item is not considered： SLS performance evaluations purpose, -71 dBm + 10 log10 (BW/2GHz) is the baseline RSRP threshold for cell selection (UE with RSRP below this threshold are not considered in simulation 
3. Details of case: e.g., single or two operators; no-LBT, omni-directional LBT, directional LBT schemes etc.
Case1：. two operators,Omni-directional(Operator1) vs Omni-directional(Operator2);
Case2：. two operators,Omni-directional(Operator1) vs Directional(Operator2)
4. Other metric(s) and definition if reported
5. Details of COT sharing if used in evaluation: DL Only, no COT sharing





Table A3-2 performance of different threshold with CCA threshold -62dBm
	LBT mode
	omni
	 directional

	Traffic load
Metrics              
	Low load
10%~25% BO 
	Medium load
35%~50% BO
	High load
above 55% BO
	Low load
10%~25% BO 
	Medium load
35%~50% BO
	High load
above 55% BO

	DL UPT (Mbps)
	5%ile
	3546.6826  
	3033.7112
	975.4548
	3547.0242
	3110.3704
	1207.0940

	
	50%ile
	11305.6396
	10783.6074
	7088.4458 
	11371.8018
	10765.0527
	8245.8027

	
	95%ile
	18089.7539
	18282.6270
	15489.9375 
	18654.7754
	18886.9160 
	16380.3154 

	
	mean
	11196.8545
	10566.7207
	8016.2710
	11427.4307 
	10969.6787
	8994.2236

	DL delay (s)
	5%ile
	0.010
	0.010
	0.011 
	0.010
	0.010
	0.011 

	
	50%ile
	0.020
	0.021 
	0.032 
	0.020 
	0.020
	0.027

	
	95%ile
	0.072 
	0.109
	0.589
	0.070 
	0.099 
	0.429 

	
	mean
	0.028 
	0.036
	0.122 
	0.027
	0.033 
	0.109

	Arrival rate (files/s)
	1.25
	2
	3.5
	1.25
	2
	3.5

	𝜌DL
	100%
	100%
	100%
	100%
	100%
	100%

	BO
	14.746%
	25.491%
	56.031%
	14.312%
	24.300%
	50.851 %

	Additional report/notes:
1. LBT procedure and parameters
2. any assumptions/parameters used not as in the agreed baseline
3. Details of case: e.g., single or two operators; no-LBT, omni-directional LBT, directional LBT schemes etc.
4. Other metric(s) and definition if reported
5. Details of COT sharing if used in evaluation



Table A3-3 performance of different threshold with CCA threshold -72dBm
	LBT mode
	omni
	 directional

	Traffic load
Metrics              
	Low load
10%~25% BO 
	Medium load
35%~50% BO
	High load
above 55% BO
	Low load
10%~25% BO 
	Medium load
35%~50% BO
	High load
above 55% BO

	DL UPT (Mbps)
	5%ile
	2901.5559  
	1584.9509
	225.0555
	3449.4133
	2440.6877
	586.0697 

	
	50%ile
	9875.0674
	8321.1289
	4440.5454
	10900.7783
	9365.6563
	5319.0728

	
	95%ile
	16569.4043 
	14917.2061 
	12050.0732 
	17744.9609
	17649.1035
	13868.5537 

	
	mean
	9927.3428
	8352.8154
	4978.7114
	10831.2520  
	9815.9434
	6458.9243

	DL delay (s)
	5%ile
	0.010
	0.011
	0.013 
	0.010
	0.010
	0.012  

	
	50%ile
	0.023
	0.030 
	0.070 
	0.021 
	0.024 
	0.044

	
	95%ile
	0.104 
	0.235
	2.098
	0.080 
	0.131  
	1.130 

	
	mean
	0.036 
	0.069
	0.370
	0.030
	0.042 
	0.228 

	Arrival rate (files/s)
	1.25
	2
	3.5
	1.25
	2
	3.5

	𝜌DL
	100%
	100%
	100%
	100%
	100%
	100%

	BO
	17.989 %
	34.882%
	72.104%
	15.492%
	28.117%
	64.679%

	Additional report/notes:
1. LBT procedure and parameters
2. any assumptions/parameters used not as in the agreed baseline
3. Details of case: e.g., single or two operators; no-LBT, omni-directional LBT, directional LBT schemes etc.
4. Other metric(s) and definition if reported
5. Details of COT sharing if used in evaluation




Table A3-4 performance of different threshold with CCA threshold -82dBm
	LBT mode
	omni
	 directional

	Traffic load
Metrics              
	Low load
10%~25% BO 
	Medium load
35%~50% BO
	High load
above 55% BO
	Low load
10%~25% BO 
	Medium load
35%~50% BO
	High load
above 55% BO

	DL UPT (Mbps)
	5%ile
	1468.8210   
	229.8788
	171.6681
	2918.3030
	1458.0205 
	136.3976 

	
	50%ile
	6655.7744
	4163.1836 
	2519.1045
	9337.8369
	7474.8154
	3580.1260

	
	95%ile
	13927.4766 
	10920.2197 
	10165.1152  
	17007.1816
	13970.7529
	10623.8594 

	
	mean
	7034.9761
	4810.1909
	3621.6375
	9284.5352  
	7416.9111
	4238.0874

	DL delay (s)
	5%ile
	0.012
	0.014
	0.015
	0.011
	0.011
	0.014 

	
	50%ile
	0.038 
	0.072 
	0.110 
	0.026 
	0.037 
	0.091

	
	95%ile
	0.272  
	1.642
	2.842
	0.117 
	0.274  
	2.621 

	
	mean
	0.076 
	0.304
	0.553
	0.039
	0.074 
	0.457 

	Arrival rate (files/s)
	1.25
	2
	3.5
	1.25
	2
	3.5

	𝜌DL
	100%
	100%
	100%
	100%
	100%
	100%

	BO
	29.025 %
	58.092%
	81.785%
	19.242%
	39.586%
	80.439%

	Additional report/notes:
1. LBT procedure and parameters
2. any assumptions/parameters used not as in the agreed baseline
3. Details of case: e.g., single or two operators; no-LBT, omni-directional LBT, directional LBT schemes etc.
4. Other metric(s) and definition if reported
5. Details of COT sharing if used in evaluation




Table A3-5 performance of single operator with CCA threshold -82dBm
	LBT mode
	omni
	 directional

	Traffic load
Metrics              
	Low load
10%~25% BO 
	Medium load
35%~50% BO
	High load
above 55% BO
	Low load
10%~25% BO 
	Medium load
35%~50% BO
	High load
above 55% BO

	DL UPT (Mbps)
	5%ile
	2469.8159 
	1343.2117
	83.0307
	2148.6824
	1935.8322
	225.7256 

	
	50%ile
	11222.2646
	8818.3066
	4752.3027  
	11596.8965 
	9712.3398
	6331.9395 

	
	95%ile
	18383.7070
	16582.6855
	14950.5947 
	20836.0254 
	20835.5352
	17445.4707 

	
	mean
	10292.8906 
	8585.7139
	5730.4863
	10906.8916 
	10209.7617 
	7295.3428

	DL delay (s)
	5%ile
	0.009
	0.010
	0.011
	0.009
	0.009
	0.010

	
	50%ile
	0.024
	0.037
	0.063 
	0.022
	0.025
	0.049

	
	95%ile
	0.121 
	0.321
	3.794
	0.122 
	0.168
	0.236 

	
	mean
	0.040 
	0.085
	0.708
	0.038
	0.049 
	2.575

	Arrival rate (files/s)
	1.25
	2
	3.5
	1.25
	2
	3.5

	𝜌DL
	100%
	99.96%
	100%
	99.86%
	100%
	99.78%

	BO
	20.593%
	43.846%
	80.095%
	19.864%
	32.918%
	76.133%

	Additional report/notes:
1. LBT procedure and parameters
2. any assumptions/parameters used not as in the agreed baseline
3. Details of case: e.g., single or two operators; no-LBT, omni-directional LBT, directional LBT schemes etc.
4. Other metric(s) and definition if reported
5. Details of COT sharing if used in evaluation




Table A3-6 performance of different bandwidth with CCA threshold -82dBm
	
	400M
	2000M

	LBT mode
	omni
	Directional
	omni
	Directional

	Traffic load


Metrics              
	Low load
10%~25% BO
	Medium load
35%~50% BO
	High load
above 55% BO
	Low load
10%~25% BO
	Medium load
35%~50% BO
	High load
above 55% BO
	Low load
10%~25% BO
	Medium load
35%~50% BO
	High load
above 55% BO
	Low load
10%~25% BO
	Medium load
35%~50% BO
	High load
above 55% BO

	DL UPT (Mbps)
	5%ile
	690.0958
	223.3712
	108.7060
	1015.2816
	523.0024
	143.9919
	1468.8210   
	229.8788
	171.6681
	2918.3030
	1458.0205 
	136.3976 

	
	50%ile
	1800.0000
	942.9960
	566.6034
	2460.7251
	1720.1998
	680.7795
	6655.7744
	4163.1836 
	2519.1045
	9337.8369
	7474.8154
	3580.1260

	
	95%ile
	3534.6392
	2624.1802
	2219.4753
	4441.9355
	3317.0732
	2224.2991
	13927.4766 
	10920.2197 
	10165.1152  
	17007.1816
	13970.7529
	10623.8594 

	
	mean
	1976.1506 
	1188.0437
	796.7006
	2676.9175 
	1838.0183 
	898.8221
	7034.9761
	4810.1909
	3621.6375
	9284.5352  
	7416.9111
	4238.0874

	DL delay (s)
	5%ile
	0.047
	0.060
	0.068
	0.042
	0.044
	0.069
	0.012
	0.014
	0.015
	0.011
	0.011
	0.014 

	
	50%ile
	0.112
	0.247
	0.484
	0.088
	0.141
	0.378
	0.038 
	0.072 
	0.110 
	0.026 
	0.037 
	0.091

	
	95%ile
	0.433
	1.349
	2.124
	0.275
	0.690
	3.249
	0.272  
	1.642
	2.842
	0.117 
	0.274  
	2.621 

	
	mean
	0.173
	0.408
	0.725
	0.114
	0.229
	0.872
	0.076 
	0.304
	0.553
	0.039
	0.074 
	0.457 

	Arrival rate (files/s)
	0.3125
	0.625
	1.25
	0.3125
	0.625
	1.25
	1.25
	2
	3.5
	1.25
	2
	3.5

	𝜌DL
	100%
	100%
	100%
	100%
	100%
	100%
	100%
	100%
	100%
	100%
	100%
	100%

	BO
	20.608%
	52.843%
	83.511%
	15.047%
	41.659%
	82.938%
	29.025 %
	58.092%
	81.785%
	19.242%
	39.586%
	80.439%

	Additional report/notes:
1. LBT procedure and parameters
2. any assumptions/parameters used not as in the agreed baseline
3. Details of case: e.g., single or two operators; no-LBT, omni-directional LBT, directional LBT schemes etc.
4. Other metric(s) and definition if reported
5. Details of COT sharing if used in evaluation




Mean UPT

Operator 1	Case 1	Case 2	9506.1718999999994	9433.5547000000006	Operator 2	Case 1	Case 2	8636.5840000000007	10886.627899999999	Total	Case 1	Case 2	18142.7559	20320.1826	



5% UPT

Operator 1	Case 1	Case 2	2727.4854	2734.7085000000002	Operator 2	Case 1	Case 2	2373.8499000000002	3030.9807000000001	Total	Case 1	Case 2	5101.3352999999997	5765.6891999999998	



50% UPT

Operator 1	Case 1	Case 2	9411.5508000000009	8884.0185999999994	Operator 2	Case 1	Case 2	8068.3247000000001	10866.194299999999	Total	Case 1	Case 2	17479.875499999998	19750.212899999999	



95% UPT

Operator 1	Case 1	Case 2	15086.5273	14731.7412	Operator 2	Case 1	Case 2	15635.126	19536.293000000001	Total	Case 1	Case 2	30721.653300000002	34268.034200000002	



Low traffic load 

directional LBT	-82dBm	-72dBm	-62dBm	9284.5352000000003	10831.252	11427.430700000001	omnidirectional LBT	-82dBm	-72dBm	-62dBm	7034.9760999999999	9927.3428000000004	11196.854499999999	



Medium traffic load

directional LBT	-82dBm	-72dBm	-62dBm	7416.9111000000003	9815.9434000000001	10969.6787	omnidirectional LBT	-82dBm	-72dBm	-62dBm	4810.1908999999996	8352.8153999999995	10566.7207	



High traffic load 

directional LBT	-82dBm	-72dBm	-62dBm	4238.0874000000003	6458.9242999999997	8994.2235999999994	omnidirectional LBT	-82dBm	-72dBm	-62dBm	3621.6374999999998	4978.7114000000001	8016.2709999999997	



Mean UPT

directional	Low	Medium	High	10906.891600000001	10209.761699999999	7295.3428000000004	omnidirectional	Low	Medium	High	10292.890600000001	8585.7139000000006	5730.4862999999996	



400 MHz mean UPT

directional	Low	Medium	High	2676.9175	1838.0183	898.82209999999998	omnidirectional	Low	Medium	High	1976.1505999999999	1188.0436999999999	796.70060000000001	



2 GHz mean UPT

directional	Low	Medium	High	9284.5352000000003	7416.9111000000003	4238.0874000000003	omnidirectional	Low	Medium	High	7034.9760999999999	4810.1908999999996	3621.6374999999998	
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Figure 7.2-1: Layout of indoor office scenarios.
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