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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
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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.
PUSCH 
In this chapter, PUSCH performance with DFT-s-OFDM waveform is simulated, the channel is TDL-A, delay spread is 5ns and 10ns. Other simulation assumption can refer to Appendix A1.
· Delay spread 5ns
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Figure 2.2-1 TDL-A Delay spread 5ns
· Delay spread 10ns
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Figure 2.2-2 TDL-A Delay spread 10ns
It can be shown from Figure 2.2-1~2.2-2, for TDL-A channel with different delay spread:
1) For QPSK and 16QAM modulation, the performance of SCS 120kHz, 240kHz, 480kHz and 960kHz is similar.
2) For 64QAM modulation, the performance of 120kHz has about 1~2dB degradation compared with other SCS.
3) Larger delay spread may cause a performance degradation, but the relative performance of different SCS with delay spread 5ns, 10ns is similar.
Observation 4: Phase noise has limited impact on DFT-s-OFDM waveform, with PN compensation, different SCS show similar performance.
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 2.3-1 PRACH performance of different SCS

Observation 5: 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, the CCA threshold is -68dBm for both operators. As we know, in 60 GHz frequency, omni-directional LBT is used in Wi-Fi system such as IEEE 802.11 ad/ay.  
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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%, 50% and 95%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. 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 6: 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 [-68dBm -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 7: As the CCA threshold increases, the LBT failure probability gradually decreases and different LBT schemes converge to a similar performance.
Observation 8: With appropriate CCA threshold, directional LBT shows better performance than Omni-directional LBT in NRU-NRU coexistence scheme.
Single Operator Scenario
[bookmark: _GoBack]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 -68dBm.
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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 9: 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 with CCA=-62dBm

Figure 3.5-2 Performance of different bandwidth with CCA=-68dBm

Observation 10: 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 has limited impact on DFT-s-OFDM waveform, with PN compensation, different SCS show similar performance.
Observation 5: Phase noise and delay spread have limited impact on PRACH performance, the performance of SCS 120kHz, 240kHz, 480kHz and 960kHz is similar.
Observation 6: 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 7: As the CCA threshold increases, the LBT failure probability gradually decreases and different LBT schemes converge to a similar performance.
Observation 8: With appropriate CCA threshold, directional LBT shows better performance than Omni-directional LBT in NRU-NRU coexistence scheme.
Observation 9: Directional LBT shows better performance than Omni-directional LBT in single operator scenario.
Observation 10: 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 for CP-OFDM
	Parameters
	Values or assumptions

	Carrier Frequency
	60GHz

	Waveform
	CP-OFDM DFT-s-OFDM

	System Bandwidth
	400MHz

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

	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 
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
For CDL model: 
(M, N, P, Mg, Ng) = (4, 4, 2, 1, 1), dH = dV = 0.5 λ 



Table A1-1 LLS simulation assumption for DFT-s-OFDM
	Parameters
	Values or assumptions

	Carrier Frequency
	60GHz

	Waveform
	DFT-s-OFDM

	System Bandwidth
	400MHz

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

	Transmission bandwidth
	48/24/12/6 PRB

	CP type
	Normal CP

	Channel Model
	TDL-A 5ns, 10ns,

	PN model
	3GPP TR38.803 example 2

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

	PTRS Configuration
	(Ng = 8, Ns = 4, L = 1)

	SLIV
	(S=0, L=14)

	Channel Estimation
	Realistic

	PN Estimation
	Realistic

	PN compensation type
	PTRS based PN compensation

	UE receiver
	MMSE-IRC

	BS antenna Array configuration
	For TDL model: 2

	UE antenna Array configuration
	For TDL model: 2



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
	[-68dBm -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 System level evaluation results for coexistence interference analysis with CCA=-68dBm
	Tdoc /
Source
	Cases
	Case 1：Omni vs Omni
	Case2:Omni vs Directional

	
	
	Operator1
	Operator2
	Operator1
	Operator2

	R1-2009450/ ZTE, Sanechips
	Traffic load
Metrics              
	medium load
35%~50% BO
	medium load
35%~50% BO

	
	DL UPT (Mbps)
	5%ile
	3033.1213 
	2287.0171 
	2828.5513 
	3060.1575 

	
	
	50%ile
	9441.7471 
	8566.0156 
	9444.8320 
	10166.2471 

	
	
	95%ile
	16029.5293 
	14801.7207 
	16146.0420 
	17572.2949 

	
	
	mean
	10065.5078 
	8785.5869 
	10001.9004 
	10481.0479 

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

	
	
	50%ile
	0.024 
	0.029 
	0.024 
	0.021 

	
	
	95%ile
	0.175 
	0.181 
	0.184 
	0.117 

	
	
	mean
	0.050 
	0.055 
	0.052 
	0.038 

	
	Arrival rate (files/s)
	2
	2
	2
	2

	
	𝜌DL
	100%
	100%
	100%
	100%

	
	BO
	30.253% 
	35.013%  
	31.050%  
	28.234%  

	
	Additional report/notes:
1. LBT procedure and parameters
Refer to Section A.2 in R1-2009450. Subcarrier spacing is 960KHz;
LBT procedure align with v2.1.20 of EN 302 567;
CWmax=10;
2. any assumptions/parameters used not as in the agreed baseline
3. Details of case: two operators; omni-directional LBT, directional LBT schemes; Indoor Scenario A
Case1：. two operators,Omni(Operator1) vs Omni(Operator2);
Case2：. two operators,Omni(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 LBT mode of various traffic load with CCA=-62dBm
	Tdoc /
Source
	LBT mode
	omni
	 directional

	R1-2009450/ ZTE, Sanechips
	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
Refer to Section A.2 in R1-2009450. Subcarrier spacing is 960KHz;
LBT procedure align with v2.1.20 of EN 302 567;
CWmax=10;
2.any assumptions/parameters used not as in the agreed baseline
3. Details of case: two operators; omni-directional LBT, directional LBT schemes; Indoor Scenario A
4. Other metric(s) and definition if reported
5. Details of COT sharing if used in evaluation:DL Only,No COT sharing



Table A3-3 performance of different LBT mode of various traffic load with CCA=-68dBm
	Tdoc /
Source
	LBT mode
	omni
	 directional

	R1-2009450/ ZTE, Sanechips
	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
	3100.9858 
	1712.3741
	245.2404
	3312.4214
	2718.2942 
	723.0867

	
	
	50%ile
	10191.9561 
	8506.4385  
	4438.5952 
	11147.1846
	9503.4453 
	5792.6738 

	
	
	95%ile
	16638.7871
	14970.9316 
	12214.0654 
	17476.5605 
	16888.0996
	13832.0059   

	
	
	mean
	10046.3867  
	8758.2285  
	5320.7637  
	10966.8721   
	9989.6123 
	6762.5283

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

	
	
	50%ile
	0.023
	0.028
	0.061
	0.020 
	0.023
	0.042

	
	
	95%ile
	0103 
	0.206
	1.667
	0.078
	0.125 
	1.009 

	
	
	mean
	0.035
	0.061
	0.330
	0.029
	0.040
	0.205

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

	
	𝜌DL
	100%
	100%
	100%
	100%
	100%
	99.89%

	
	BO
	17.327%
	33.466 %
	70.039%
	15.260%
	27.308%
	63.559 %

	
	Additional report/notes:
1.LBT procedure and parameters
Refer to Section A.2 in R1-2009450. Subcarrier spacing is 960KHz;
LBT procedure align with v2.1.20 of EN 302 567;
CWmax=10;
2.any assumptions/parameters used not as in the agreed baseline
3. Details of case: two operators; omni-directional LBT, directional LBT schemes; Indoor Scenario A
4. Other metric(s) and definition if reported
5. Details of COT sharing if used in evaluation:DL Only,No COT sharing





Table A3-4 performance of different LBT mode of various traffic load with CCA=-62dBm

	Tdoc /
Source
	Cases
	Omni
	Direc

	R1-2009450/ ZTE, Sanechips
	load
Metrics              
	High load
above 55% BO
	High load
above 55% BO

	
	DL UPT (Mbps)
	5%ile
	787.1970
	963.5551

	
	
	50%ile
	3211.0288 
	3474.2285

	
	
	95%ile
	5875.3906
	5062.0288

	
	
	mean
	3295.7209
	3390.7334

	
	DL delay (s)
	5%ile
	0.011
	0.011

	
	
	50%ile
	0.023
	0.020 

	
	
	95%ile
	0.214 
	0.150

	
	
	mean
	0.074 
	0.046

	
	UL UPT (Mbps)
	5%ile
	36.0758 
	
	38.0263
	

	
	
	50%ile
	505.9953
	
	660.0948
	

	
	
	95%ile
	3232.8450  
	
	3326.7085
	

	
	
	mean
	898.5682 
	
	1108.8021
	

	
	UL delay (s)
	5%ile
	0.014
	
	0.014
	

	
	
	50%ile
	0.075
	
	0.065 
	

	
	
	95%ile
	1.479
	
	1.444 
	

	
	
	mean
	0.280
	
	0.249
	

	
	Arrival rate(files/s)
	9
	9

	
	𝜌DL
	100%  
	100%

	
	𝜌UL
	94.51%
	94.38%

	
	BO
	70.97%
	67.34%

	
	Additional report/notes:
1.LBT procedure and parameters
Refer to Section A.2 in R1-2009450. Subcarrier spacing is 960KHz;
LBT procedure align with v2.1.20 of EN 302 567;
CWmax=10;
2.any assumptions/parameters used not as in the agreed baseline
File size = 8M Bytes
3. Details of case: two operators; omni-directional LBT, directional LBT schemes; Indoor Scenario A
4. Other metric(s) and definition if reported
5. Details of COT sharing if used in evaluation
No COT sharing





Table A 3-5 performance of different LBT mode of various traffic load with CCA=-68dBm
	Tdoc /
Source
	Cases
	Omni
	Direc

	R1-2009450/ ZTE, Sanechips
	load
Metrics              
	High load
above 55% BO
	High load
above 55% BO

	
	DL UPT (Mbps)
	5%ile
	497.3786
	939.2247

	
	
	50%ile
	2311.2671
	3370.9375 

	
	
	95%ile
	5017.5645
	6728.2817

	
	
	mean
	2579.0989 
	3340.2598

	
	DL delay (s)
	5%ile
	0.010
	0.007

	
	
	50%ile
	0.039
	0.023

	
	
	95%ile
	0.444 
	0.175

	
	
	mean
	0.109 
	0.052

	
	UL UPT (Mbps)
	5%ile
	32.0786
	36.4840
	

	
	
	50%ile
	454.0096
	581.5397
	

	
	
	95%ile
	2869.6545  
	3244.2061
	

	
	
	mean
	896.6053
	1040.3958 
	

	
	UL delay (s)
	5%ile
	0.016
	0.014
	

	
	
	50%ile
	0.094
	0.090
	

	
	
	95%ile
	1.661
	1.653
	

	
	
	mean
	0.478
	0.490
	

	
	Arrival rate(files/s)
	9
	9

	
	𝜌DL
	100%  
	100%

	
	𝜌UL
	93.89%
	94.61%

	
	BO
	78.63%
	71.22%

	
	Additional report/notes:
1.LBT procedure and parameters
Refer to Section A.2 in R1-2009450. Subcarrier spacing is 960KHz;
LBT procedure align with v2.1.20 of EN 302 567;
CWmax=10;
2.any assumptions/parameters used not as in the agreed baseline
File size = 8M Bytes
3. Details of case: two operators; omni-directional LBT, directional LBT schemes; Indoor Scenario A
4. Other metric(s) and definition if reported
5. Details of COT sharing if used in evaluation
No COT sharing



Table A3-6 single operator performance of different LBT mode of various traffic load with CCA=-68dBm
	Tdoc /
Source
	LBT mode
	omni
	 directional

	R1-2009450/ ZTE, Sanechips
	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
	2753.1533
	711.4508  
	56.8123 
	2794.9436 
	1093.1202
	107.4513 

	
	
	50%ile
	11980.9873 
	10158.8506   
	8452.8770 
	12696.9189
	11023.2432
	9319.9990   

	
	
	95%ile
	21861.1777
	18747.8184    
	17432.8926 
	22533.1016
	21525.3809   
	20521.2188   

	
	
	mean
	11620.6953   
	9689.7852  
	8216.0859 
	11983.1641  
	10961.0996
	9795.4639

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

	
	
	50%ile
	0.022
	0.029
	0.032
	0.020
	0.022
	0.026

	
	
	95%ile
	0.128 
	1.437
	4.216
	0.116 
	0.334 
	4.489 

	
	
	mean
	0.040 
	0.588
	0.897
	0.037
	0.283
	0.656

	
	Arrival rate (files/s)
	2
	3.5
	5
	2
	3.5
	5

	
	𝜌DL
	99.83%
	99.07%
	99.04%
	98.98%
	99.14%
	100%

	
	BO
	29.417%
	65.342%
	81.175%
	34.901 %
	60.136 %
	70.984%

	
	Additional report/notes:
1.LBT procedure and parameters
Refer to Section A.2 in R1-2009450. Subcarrier spacing is 960KHz;
LBT procedure align with v2.1.20 of EN 302 567;
CWmax=10;
2.any assumptions/parameters used not as in the agreed baseline
3. Details of case:  single operators; omni-directional LBT, directional LBT schemes; Indoor Scenario C
4. Other metric(s) and definition if reported
5. Details of COT sharing if used in evaluation:DL Only, No COT sharing



Table A3-7 Different bandwidth performance of different LBT mode of various traffic load with CCA=-62dBm
	Tdoc /
Source
	Channel bandwidth
	400M
	2000M

	
	LBT Scheme
	omni
	Directional
	omni
	Directional

	R1-2009450/ ZTE, Sanechips
	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
	1300.0225 
	1059.2625 
	168.9819
	1308.3411
	1121.9795 
	256.5734
	3546.6826  
	3033.7112
	975.4548
	3547.0242
	3110.3704
	1207.0940

	
	
	50%ile
	3168.2114
	2788.5532  
	1287.3207 
	3255.4275
	2917.9692 
	1516.7057 
	11305.6396
	10783.6074
	7088.4458 
	11371.8018
	10765.0527
	8245.8027

	
	
	95%ile
	4915.9663
	4500.5015
	3472.9429
	4915.9663 
	4731.4634 
	3670.7224
	18089.7539
	18282.6270
	15489.9375 
	18654.7754
	18886.9160 
	16380.3154 

	
	
	mean
	3225.4819
	2822.2759 
	1521.6208
	3303.8604
	2985.5891
	1784.7135
	11196.8545
	10566.7207
	8016.2710
	11427.4307 
	10969.6787
	8994.2236

	
	DL delay (s)
	5%ile
	0.042 
	0.042
	0.051
	0.042 
	0.040
	0.048
	0.010
	0.010
	0.011 
	0.010
	0.010
	0.011 

	
	
	50%ile
	0.072
	0.083
	0.176
	0.084
	0.077
	0.145
	0.020
	0.021 
	0.032 
	0.020 
	0.020
	0.027

	
	
	95%ile
	0.190 
	0.347 
	3.177
	0.176 
	0.292 
	2.434
	0.072 
	0.109
	0.589
	0.070 
	0.099 
	0.429 

	
	
	mean
	0.087
	0.125
	0.677
	0.084
	0.111
	0.523
	0.028 
	0.036
	0.122 
	0.027
	0.033 
	0.109

	
	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%
	99.68%
	100%
	100%
	99.60%
	100%
	100%
	100%
	100%
	100%
	100%

	
	BO
	12.014%
	28.063%
	73.959%
	11.580%
	26.050%
	69.711%
	14.746%
	25.491%
	56.031%
	14.312%
	24.300%
	50.851 %

	
	Additional report/notes:
1.LBT procedure and parameters
Refer to Section A.2 in R1-2009450. 
Subcarrier spacing is 960KHz for 2GHz bandwidth
Subcarrier spacing is 120KHz for 400MHz bandwidth
LBT procedure align with v2.1.20 of EN 302 567;
CWmax=10;
2.any assumptions/parameters used not as in the agreed baseline
3. Details of case: two operators; omni-directional LBT, directional LBT schemes; Indoor Scenario A
4. Other metric(s) and definition if reported
5. Details of COT sharing if used in evaluation:DL Only, No COT sharing




Table A3-8 Different bandwidth performance of different LBT mode of various traffic load with CCA=-68dBm
	Tdoc /
Source
	Channel bandwidth
	400M
	2000M

	
	LBT Scheme
	omni
	Directional
	omni
	Directional

	R1-2009450/ ZTE, Sanechips
	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
	1286.4290
	890.3098  
	117.3812 
	1315.3109 
	1081.5392 
	170.7861 
	3100.9858 
	1712.3741
	245.2404
	3312.4214
	2718.2942 
	723.0867

	
	
	50%ile
	2783.8201 
	2449.9802    
	905.8357 
	3156.8037
	2763.4055
	1337.1993    
	10191.9561 
	8506.4385  
	4438.5952 
	11147.1846
	9503.4453 
	5792.6738 

	
	
	95%ile
	4840.3359
	4338.0054    
	3084.9612 
	5019.1318
	4531.5996   
	3379.1458    
	16638.7871
	14970.9316 
	12214.0654 
	17476.5605 
	16888.0996
	13832.0059   

	
	
	mean
	3013.2285   
	2488.6345  
	1211.7831 
	3192.3352   
	2785.3354
	1497.6672
	10046.3867  
	8758.2285  
	5320.7637  
	10966.8721   
	9989.6123 
	6762.5283

	
	DL delay (s)
	5%ile
	0.042
	0.042
	0.050
	0.042
	0.042
	0.052
	0.010
	0.011
	0.013
	0.010
	0.011
	0.012

	
	
	50%ile
	0.078
	0.097
	0.255
	0.072
	0.084
	0.173
	0.023
	0.028
	0.061
	0.020 
	0.023
	0.042

	
	
	95%ile
	0.221 
	0.459
	4.668
	0.197 
	0.344 
	3.096 
	0103 
	0.206
	1.667
	0.078
	0.125 
	1.009 

	
	
	mean
	0.097 
	0.156
	0.981
	0.089
	0.124
	0.626
	0.035
	0.061
	0.330
	0.029
	0.040
	0.205

	
	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%
	99.95%
	100%
	100%
	99.83%
	100%
	100%
	100%
	100%
	100%
	99.89%

	
	BO
	13.128%
	32.639%
	80.403%
	12.282%
	28.292%
	73.553%
	17.327%
	33.466 %
	70.039%
	15.260%
	27.308%
	63.559 %

	
	Additional report/notes:
1.LBT procedure and parameters
Refer to Section A.2 in R1-2009450. 
Subcarrier spacing is 960KHz for 2GHz bandwidth
Subcarrier spacing is 120KHz for 400MHz bandwidth
LBT procedure align with v2.1.20 of EN 302 567;
CWmax=10;
2.any assumptions/parameters used not as in the agreed baseline
3. Details of case: two operators; omni-directional LBT, directional LBT schemes; Indoor Scenario A
4. Other metric(s) and definition if reported
5. Details of COT sharing if used in evaluation:DL Only, No COT sharing



Mean UPT
Operator1	Case1	Case2	10065.5078	10001.9004	Operator2	Case1	Case2	8785.5869	10481.0479	



5% UPT
Operator1	Case1	Case2	3033.1213	2828.5513	Operator2	Case1	Case2	2287.0171	3060.1575	



50% UPT
Operator1	Case1	Case2	9441.7471	9444.832	Operator2	Case1	Case2	8566.0156	10166.2471	



95% UPT
Operator1	Case1	Case2	16029.5293	16146.042	Operator2	Case1	Case2	14801.7207	17572.2949	



Low traffic load 
directioanl LBT	-68dBm	-62dBm	10966.8721	11427.4307	omni directioanl LBT	-68dBm	-62dBm	10046.3867	11196.8545	



Medium traffic load

directioanl LBT	-68dBm	-62dBm	9989.6123	10969.6787	omni directioanl LBT	-68dBm	-62dBm	8758.2285	10566.7207	



High traffic load 
directioanl LBT	-68dBm	-62dBm	6762.5283	8994.2236	omni directioanl LBT	-68dBm	-62dBm	5320.7637	8016.271	



Mean UPT
directioanl LBT	Low load	Medium load	High load	11983.1641	10961.0996	9795.4639	omni directioanl LBT	Low load	Medium load	High load	11620.6953	9689.7852	8216.0859	



400MHz Mean UPT 
directioanl LBT	Low load	Medium load	High load	3303.8604	2985.5891	1784.7135	omni directioanl LBT	Low load	Medium load	High load	3225.4819	2822.2759	1521.6208	



2000MHz Mean UPT
directioanl LBT	Low load	Medium load	High load	11427.4307	10969.6787	8994.2236	omni directioanl LBT	Low load	Medium load	High load	11196.8545	10566.7207	8016.271	



400MHz Mean UPT 
directioanl LBT	Low load	Medium load	High load	3192.3352	2785.3354	1784.7135	omni directioanl LBT	Low load	Medium load	High load	3013.2285	2488.6345	1211.7831	



2000MHz Mean UPT
directioanl LBT	Low load	Medium load	High load	11741.8857	10525.6221	7005.5098	omni directioanl LBT	Low load	Medium load	High load	10917.0713	9110.4033	5447.7764	
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Figure 7.2-1: Layout of indoor office scenarios.
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