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Introduction
In this contribution, we provide our evaluation results on subband non-overlapping full-duplex based on calibration results.
Performance evaluation results on Semi-static SBFD
This section provides our evaluation results on subband non-overlapping full duplex. 
In the evaluation, throughput and latency performance between legacy TDD and semi-static SBFD are compared. For performance comparison, the following frame structure (i.e., Alt 2 in the agreement in RAN1#109-e [7]) for the legacy TDD and semi-static SBFD operation is assumed.
· Alt 2 (No SBFD DL subband in the slots/symbols that correspond to UL slots/symbols in legacy TDD): 
· Legacy TDD: Legacy TDD UL/DL configuration with {DDDSU}, where S=[12D:2G:0U]
· SBFD: Frame structure#2 (XXXXU), where X denotes a SBFD slot. In time domain, SBFD UL subband spans all the symbols in a SBFD slot. In frequency domain, SBFD UL subband is about [20%] of the channel bandwidth.
DL and UL resource for the legacy TDD and semi-static SBFD operation are illustrated in Figure 1. For the evaluation, SBFD Subband configuration#1 with {DUD} pattern and total 10 PRBs of guard band is assumed.
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(a) legacy TDD                                                         (b) semi-static SBFD 
Figure 1. DL/UL resource configuration for (a) legacy TDD and (b) semi-static SBFD

To observe the effect of inter-UE CLI, two alternatives for UE clustering distribution of Urban Macro and Dense Urban Macro layer were agreed in RAN1#110bis-e [5]. For evaluation, Alt-2 is applied which is baseline of UE clustering distribution that has multi cluster.
	Agreement
For UE clustering distribution of Urban Macro and Dense Urban Macro layer, take Alt-2 as baseline and Alt-3 as optional.
	
	M
	X
	Indoor UE height (m)

	Alt-2
	20
	2
	1.5

	Alt-3
	10
	1
	1.5






In addition, ASIR is assumed to reflect the effects of SI and CLI on the DL/UL performance. The ASIR implies the adjacent subband interference ratio and is defined as the ratio of the power transmitted on one subband to the total interference received by a receiver on the adjacent subband, due to both transmitter and receiver imperfections without considering channel. For the evaluation,  value is calculated as UL receiver sensitivity degradation is 1 dB based on agreement in RAN1#110bis-e. , ,  and  values are referred to agreement in RAN1#112.  is referred to agreement RAN1#112bis-e. These values are provided in Table 15 in Annex 1.
For the evaluation, it is assumed that the BS transmit power spectrum density is kept the same for semi-static SBFD operation and legacy TDD operation. BS transmit power is proportional to the RBs used for DL transmission. Regarding the channel model, large-scale fading is considered only.
In regard of the antenna configuration, the Option-2 is applied which is the total number of antenna elements of the antenna array for SBFD is two times of the total number of antenna elements of the antenna array for legacy TDD. The total number of TxRUs of the antenna array for semi-static SBFD is the same as the total number of TxRUs of the antenna array for legacy TDD.
Based on simulation assumption, same FTP arrival rate is assumed for both legacy TDD and semi-static SBFD. 
The simulation was conducted to observe the variations in UPT, latency and RU based on the modelling of co-site inter-sector co-channel inter-subband CLI. The parameter  was varied for four different values (75dB, 93dB, 100dB, and 110dB) in FR1, considering three spatial isolation conditions and 10dB of digital cancellation. These values were chosen based on the working assumption confirmed in RAN1#112b-e.
In Sub-cases 1, 2, 3, and 4, the results were observed for  variations (75dB, 93dB, 100dB, and 110dB) in a small packet size environment. In Sub-cases 5, 6, 7, and 8, the results were observed for  variations (75dB, 93dB, 100dB, and 110dB) in a large packet size environment.
Key assumptions of 8 Urban macro Sub-cases in FR1 in SBFD deployment Case 1 is in Table 1. Other detailed evaluation assumptions are provided in Table 15 in Annex 1. 

Table 1: Sub-cases for Urban Macro in FR1 in SBFD Deployment Case 1.
	Sub-cases
Key assumptions
	Sub#1
	Sub#2
	Sub#3
	Sub#4
	Sub#5
	Sub#6
	Sub#7
	Sub#8

	Co-site inter-sector
CLI modelling
(Spatial isolation + digital isolation)
	75dB
	
	
	
	√
	
	
	
	√

	
	93dB
	
	
	√
	
	
	
	√
	

	
	100dB
	
	√
	
	
	
	√
	
	

	
	100dB + 10dB
	√
	
	
	
	√
	
	
	

	SBFD slot configuration
	Alt-2: {DDDSU} vs.   {XXXXU}
	√
	√
	√
	√
	√
	√
	√
	√

	
	Alt-4:{DDDSU} vs.   {XXXXX}
	
	
	
	
	
	
	
	

	BS transmit power
	53dBm
	
	
	
	
	
	
	
	

	
	49dBm
	√
	√
	√
	√
	√
	√
	√
	√

	SBFD antenna configuration
	Twice area&same TxRUs
	√
	√
	√
	√
	√
	√
	√
	√

	
	Same area&same TxRUs
	
	
	
	
	
	
	
	

	Packet Size
	DL: 4Kbytes, UL: 1Kbyte
	√
	√
	√
	√
	
	
	
	

	
	DL: 0.5Mbytes, UL: 0.125Mbyte
	
	
	
	
	√
	√
	√
	√

	Power boosting
	With power boosting
	
	
	
	
	
	
	
	

	
	Without power boosting
	√
	√
	√
	√
	√
	√
	√
	√



Under the assumptions, the evaluation results of the legacy TDD operation and semi-static SBFD operation are obtained. Compared to legacy TDD operation, it is allowed that some of downlink resource can be used for uplink transmission in semi-static SBFD operation. Hence, it can be expected that the operation of semi-static SBFD causes downlink throughput performance reduction due to the lack of downlink resource. However, the tendency may not be the same in all deployment scenario. 
Especially for 8 sub-cases, summary of results are provide in Table 2, 3, 4, 5, 6, 7, 8  and 9, respectively. Each result shows Type 1/Type 2 RU, mean/5%/50% packet delay of all transmission, and mean/5%/50% UE average throughput of legacy TDD and SBFD operation. 

Tables 2 to 9 represent the simulation results for each of the Sub-cases 1 to 8. In each case, the experiment results are observed based on the Packet size and variations of . Tables 2, 3, 4, and 5 present the results observed for variations of  (75dB, 93dB, 100dB, and 110dB) in a small packet size environment. On the other hand, Tables 6, 7, 8, and 9 present the results observed for variations of  (75dB, 93dB, 100dB, and 110dB) in a large packet size environment.
Every result about Urban Macro deployment scenario is provide in https://www.3gpp.org/ftp/tsg_ran/WG1_RL1/TSGR1_112/Inbox/drafts/9.3(FS_NR_duplex_evo)/9.3.1/Evaluation%20Results/SBFD-Case1.  

Table-2: Summary of results for sub-case 1.
	SBFD#1_UMa_FR1_Sub#1 (110dB inter-sector isolation, SBFD Alt2, Twice area&same TxRUs, DL: 4Kbytes, UL: 1Kbyte)

	
	DL and UL arrival rate for baseline legacy TDD (Type-2 RU: <10%, 20%-40% and ≥50%)

	
	DL: Low, UL: Low
	DL: Medium, UL: Medium
	DL: High, UL: High

	
	TDD
	SBFD
	Gain /Increase
	TDD
	SBFD
	Gain /Increase
	TDD
	SBFD
	Gain /Increase

	DL Average-UPT (Mbps)
	Mean
	50.5 
	50.6 
	0.3 
	47.2 
	47.1 
	-0.2 
	34.9 
	34.6 
	-0.8 

	
	5%
	44.94
	45.04
	0.2 
	41.51
	41.38
	-0.3 
	25.24
	23.62
	-6.4 

	
	50%
	50.58
	50.67
	0.2 
	47.28
	47.16
	-0.3 
	35.06
	35.09
	0.1 

	UL Average-UPT (Mbps)
	Mean
	5.0 
	15.8 
	212.9 
	4.4 
	15.6 
	250.8 
	2.8 
	14.8 
	422.0 

	
	5%
	3.74
	14.40
	284.5 
	3.43
	14.40
	320.0 
	1.87
	13.52
	622.5 

	
	50%
	4.92
	16.00
	225.0 
	4.40
	16.00
	263.6 
	2.83
	14.92
	427.7 

	DL Packet-Latency CDF (ms)
	Mean
	0.6 
	0.6 
	-0.3 
	0.7 
	0.7 
	0.2 
	0.9 
	0.9 
	1.5 

	
	5%
	0.50
	0.50
	0.0 
	[bookmark: _GoBack]0.50
	0.50
	0.0 
	0.50
	0.50
	0.0 

	
	50%
	0.50
	0.50
	0.0 
	0.50
	0.50
	0.0 
	0.50
	0.50
	0.0 

	UL Packet-Latency CDF (ms)
	Mean
	1.6 
	0.5 
	-69.1 
	1.8 
	0.5 
	-72.1 
	2.9 
	0.5 
	-81.7 

	
	5%
	0.50
	0.50
	0.0 
	0.50
	0.50
	0.0 
	0.50
	0.50
	0.0 

	
	50%
	1.50
	0.50
	-66.7 
	1.50
	0.50
	-66.7 
	2.50
	0.50
	-80.0 

	DL RU (%)
	Type-1
	7.8 
	5.9 
	-1.9 
	15.5 
	11.8 
	-3.7 
	38.5 
	29.4 
	-9.2 

	
	Type-2
	10.1 
	9.7 
	-0.4 
	20.1 
	19.4 
	-0.7 
	50.0 
	48.2 
	-1.8 

	UL RU (%)
	Type-1 
	2.0 
	0.7 
	-1.3 
	4.0 
	1.4 
	-2.6 
	10.0 
	3.7 
	-6.3 

	
	Type-2 
	10.1 
	2.0 
	-8.1 
	20.2 
	4.0 
	-16.2 
	50.1 
	10.2 
	-39.9 

	Dropped Packet Rate (%)
	DL
	0.01 
	0.01 
	
	0.01 
	0.01 
	
	0.02 
	0.02 
	

	
	UL
	0.00 
	0.00 
	
	0.01 
	0.00 
	
	0.22 
	0.00 
	

	Note:
- For UPT, the gain can be calculated as: Gain (%) = SBFD UPT / TDD UPT - 1
- For Latency, the increase can be calculated as: Increase (%) = SBFD latency / TDD latency - 1
- For RU, the increase can be calculated as: Increase (%) = SBFD RU (%) - TDD RU (%)



Table-3: Summary of results for sub-case 2.
	SBFD#1_UMa_FR1_Sub#2 (100dB inter-sector isolation, SBFD Alt2, Twice area&same TxRUs, DL: 4Kbytes, UL: 1Kbyte)

	
	DL and UL arrival rate for baseline legacy TDD (Type-2 RU: <10%, 20%-40% and ≥50%)

	
	DL: Low, UL: Low
	DL: Medium, UL: Medium
	DL: High, UL: High

	
	TDD
	SBFD
	Gain /Increase
	TDD
	SBFD
	Gain /Increase
	TDD
	SBFD
	Gain /Increase

	DL Average-UPT (Mbps)
	Mean
	50.5 
	50.4 
	-0.1 
	47.2 
	47.2 
	-0.1 
	34.9 
	34.9 
	0.1 

	
	5%
	44.94
	44.91
	-0.1 
	41.51
	41.26
	-0.6 
	25.24
	26.23
	3.9 

	
	50%
	50.58
	50.38
	-0.4 
	47.28
	47.28
	0.0 
	35.06
	34.83
	-0.6 

	UL Average-UPT (Mbps)
	Mean
	5.0 
	15.8 
	212.5 
	4.4 
	15.6 
	250.9 
	2.8 
	14.9 
	422.5 

	
	5%
	3.74
	14.40
	284.5 
	3.43
	14.40
	320.0 
	1.87
	13.58
	626.1 

	
	50%
	4.92
	16.00
	225.0 
	4.40
	16.00
	263.6 
	2.83
	14.93
	428.4 

	DL Packet-Latency CDF (ms)
	Mean
	0.6 
	0.6 
	0.1 
	0.7 
	0.7 
	0.2 
	0.9 
	0.9 
	1.1 

	
	5%
	0.50
	0.50
	0.0 
	0.50
	0.50
	0.0 
	0.50
	0.50
	0.0 

	
	50%
	0.50
	0.50
	0.0 
	0.50
	0.50
	0.0 
	0.50
	0.50
	0.0 

	UL Packet-Latency CDF (ms)
	Mean
	1.6 
	0.5 
	-69.1 
	1.8 
	0.5 
	-72.1 
	2.9 
	0.5 
	-81.7 

	
	5%
	0.50
	0.50
	0.0 
	0.50
	0.50
	0.0 
	0.50
	0.50
	0.0 

	
	50%
	1.50
	0.50
	-66.7 
	1.50
	0.50
	-66.7 
	2.50
	0.50
	-80.0 

	DL RU (%)
	Type-1
	7.8 
	5.9 
	-1.9 
	15.5 
	11.8 
	-3.7 
	38.5 
	29.3 
	-9.2 

	
	Type-2
	10.1 
	9.8 
	-0.4 
	20.1 
	19.3 
	-0.8 
	50.0 
	48.1 
	-1.8 

	UL RU (%)
	Type-1 
	2.0 
	0.7 
	-1.3 
	4.0 
	1.5 
	-2.6 
	10.0 
	3.6 
	-6.4 

	
	Type-2 
	10.1 
	2.0 
	-8.1 
	20.2 
	4.1 
	-16.2 
	50.1 
	10.1 
	-39.9 

	Dropped Packet Rate (%)
	DL
	0.01 
	0.01 
	
	0.01 
	0.01 
	
	0.02 
	0.01 
	

	
	UL
	0.00 
	0.00 
	
	0.01 
	0.00 
	
	0.22 
	0.00 
	

	Note:
- For UPT, the gain can be calculated as: Gain (%) = SBFD UPT / TDD UPT - 1
- For Latency, the increase can be calculated as: Increase (%) = SBFD latency / TDD latency - 1
- For RU, the increase can be calculated as: Increase (%) = SBFD RU (%) - TDD RU (%)



Table-4: Summary of results for sub-case 3.
	SBFD#1_UMa_FR1_Sub#3 (93dB inter-sector isolation, SBFD Alt2, Twice area&same TxRUs, DL: 4Kbytes, UL: 1Kbyte)

	
	DL and UL arrival rate for baseline legacy TDD (Type-2 RU: <10%, 20%-40% and ≥50%)

	
	DL: Low, UL: Low
	DL: Medium, UL: Medium
	DL: High, UL: High

	
	TDD
	SBFD
	Gain /Increase
	TDD
	SBFD
	Gain /Increase
	TDD
	SBFD
	Gain /Increase

	DL Average-UPT (Mbps)
	Mean
	50.5 
	50.5 
	0.0 
	47.2 
	47.3 
	0.2 
	34.9 
	34.6 
	-0.9 

	
	5%
	44.94
	44.80
	-0.3 
	41.51
	41.91
	1.0 
	25.24
	24.04
	-4.8 

	
	50%
	50.58
	50.59
	0.0 
	47.28
	47.37
	0.2 
	35.06
	34.69
	-1.1 

	UL Average-UPT (Mbps)
	Mean
	5.0 
	15.8 
	213.4 
	4.4 
	15.5 
	250.3 
	2.8 
	14.8 
	421.6 

	
	5%
	3.74
	14.55
	288.4 
	3.43
	14.32
	317.5 
	1.87
	13.54
	623.6 

	
	50%
	4.92
	16.00
	225.0 
	4.40
	16.00
	263.6 
	2.83
	14.91
	427.5 

	DL Packet-Latency CDF (ms)
	Mean
	0.6 
	0.6 
	0.0 
	0.7 
	0.7 
	0.0 
	0.9 
	0.9 
	2.8 

	
	5%
	0.50
	0.50
	0.0 
	0.50
	0.50
	0.0 
	0.50
	0.50
	0.0 

	
	50%
	0.50
	0.50
	0.0 
	0.50
	0.50
	0.0 
	0.50
	0.50
	0.0 

	UL Packet-Latency CDF (ms)
	Mean
	1.6 
	0.5 
	-69.1 
	1.8 
	0.5 
	-72.1 
	2.9 
	0.5 
	-81.7 

	
	5%
	0.50
	0.50
	0.0 
	0.50
	0.50
	0.0 
	0.50
	0.50
	0.0 

	
	50%
	1.50
	0.50
	-66.7 
	1.50
	0.50
	-66.7 
	2.50
	0.50
	-80.0 

	DL RU (%)
	Type-1
	7.8 
	5.9 
	-1.9 
	15.5 
	11.8 
	-3.7 
	38.5 
	29.3 
	-9.2 

	
	Type-2
	10.1 
	9.7 
	-0.4 
	20.1 
	19.4 
	-0.7 
	50.0 
	48.1 
	-1.8 

	UL RU (%)
	Type-1 
	2.0 
	0.7 
	-1.3 
	4.0 
	1.5 
	-2.6 
	10.0 
	3.6 
	-6.4 

	
	Type-2 
	10.1 
	2.0 
	-8.1 
	20.2 
	4.1 
	-16.2 
	50.1 
	10.1 
	-40.0 

	Dropped Packet Rate (%)
	DL
	0.01 
	0.01 
	
	0.01 
	0.01 
	
	0.02 
	0.01 
	

	
	UL
	0.00 
	0.00 
	
	0.01 
	0.00 
	
	0.22 
	0.00 
	

	Note:
- For UPT, the gain can be calculated as: Gain (%) = SBFD UPT / TDD UPT - 1
- For Latency, the increase can be calculated as: Increase (%) = SBFD latency / TDD latency - 1
- For RU, the increase can be calculated as: Increase (%) = SBFD RU (%) - TDD RU (%)



Table-5: Summary of results for sub-case 4.
	SBFD#1_UMa_FR1_Sub#4 (75dB inter-sector isolation, SBFD Alt2, Twice area&same TxRUs, DL: 4Kbytes, UL: 1Kbyte)

	
	DL and UL arrival rate for baseline legacy TDD (Type-2 RU: <10%, 20%-40% and ≥50%)

	
	DL: Low, UL: Low
	DL: Medium, UL: Medium
	DL: High, UL: High

	
	TDD
	SBFD
	Gain /Increase
	TDD
	SBFD
	Gain /Increase
	TDD
	SBFD
	Gain /Increase

	DL Average-UPT (Mbps)
	Mean
	50.5 
	50.4 
	-0.2 
	47.2 
	47.2 
	0.0 
	34.9 
	34.8 
	-0.2 

	
	5%
	44.94
	44.80
	-0.3 
	41.51
	41.54
	0.1 
	25.24
	24.40
	-3.3 

	
	50%
	50.58
	50.38
	-0.4 
	47.28
	47.28
	0.0 
	35.06
	35.12
	0.2 

	UL Average-UPT (Mbps)
	Mean
	5.0 
	15.8 
	213.4 
	4.4 
	15.6 
	250.6 
	2.8 
	14.8 
	422.0 

	
	5%
	3.74
	14.55
	288.4 
	3.43
	14.34
	318.4 
	1.87
	13.51
	622.2 

	
	50%
	4.92
	16.00
	225.0 
	4.40
	16.00
	263.6 
	2.83
	14.93
	428.4 

	DL Packet-Latency CDF (ms)
	Mean
	0.6 
	0.6 
	0.2 
	0.7 
	0.7 
	0.2 
	0.9 
	0.9 
	1.2 

	
	5%
	0.50
	0.50
	0.0 
	0.50
	0.50
	0.0 
	0.50
	0.50
	0.0 

	
	50%
	0.50
	0.50
	0.0 
	0.50
	0.50
	0.0 
	0.50
	0.50
	0.0 

	UL Packet-Latency CDF (ms)
	Mean
	1.6 
	0.5 
	-69.1 
	1.8 
	0.5 
	-72.1 
	2.9 
	0.5 
	-81.7 

	
	5%
	0.50
	0.50
	0.0 
	0.50
	0.50
	0.0 
	0.50
	0.50
	0.0 

	
	50%
	1.50
	0.50
	-66.7 
	1.50
	0.50
	-66.7 
	2.50
	0.50
	-80.0 

	DL RU (%)
	Type-1
	7.8 
	5.9 
	-1.9 
	15.5 
	11.8 
	-3.7 
	38.5 
	29.4 
	-9.1 

	
	Type-2
	10.1 
	9.7 
	-0.4 
	20.1 
	19.3 
	-0.8 
	50.0 
	48.2 
	-1.7 

	UL RU (%)
	Type-1 
	2.0 
	0.7 
	-1.3 
	4.0 
	1.5 
	-2.6 
	10.0 
	3.6 
	-6.4 

	
	Type-2 
	10.1 
	2.0 
	-8.1 
	20.2 
	4.1 
	-16.1 
	50.1 
	10.1 
	-40.0 

	Dropped Packet Rate (%)
	DL
	0.01 
	0.01 
	
	0.01 
	0.01 
	
	0.02 
	0.02 
	

	
	UL
	0.00 
	0.00 
	
	0.01 
	0.00 
	
	0.22 
	0.00 
	

	Note:
- For UPT, the gain can be calculated as: Gain (%) = SBFD UPT / TDD UPT - 1
- For Latency, the increase can be calculated as: Increase (%) = SBFD latency / TDD latency - 1
- For RU, the increase can be calculated as: Increase (%) = SBFD RU (%) - TDD RU (%)



Table-6: Summary of results for sub-case 5.
	SBFD#1_UMa_FR1_Sub#5 (110dB inter-sector isolation, SBFD Alt2, Twice area&same TxRUs, DL: 0.5Mbytes, UL: 0.125Mbyte)

	
	DL and UL arrival rate for baseline legacy TDD (Type-2 RU: <10%, 20%-40% and ≥50%)

	
	DL: Low, UL: Low
	DL: Medium, UL: Medium
	DL: High, UL: High

	
	TDD
	SBFD
	Gain /Increase
	TDD
	SBFD
	Gain /Increase
	TDD
	SBFD
	Gain /Increase

	DL Average-UPT (Mbps)
	Mean
	1035.4 
	770.9 
	-25.5 
	901.5 
	653.8 
	-27.5 
	603.1 
	331.8 
	-45.0 

	
	5%
	500.00
	380.95
	-23.8 
	452.80
	321.97
	-28.9 
	235.76
	98.80
	-58.1 

	
	50%
	1103.45
	833.33
	-24.5 
	935.62
	679.74
	-27.3 
	610.97
	309.12
	-49.4 

	UL Average-UPT (Mbps)
	Mean
	115.4 
	191.7 
	66.1 
	95.3 
	158.2 
	66.1 
	54.3 
	105.2 
	94.0 

	
	5%
	37.04
	66.67
	80.0 
	32.67
	59.12
	81.0 
	21.83
	47.39
	117.1 

	
	50%
	111.56
	200.00
	79.3 
	88.89
	153.85
	73.1 
	47.28
	95.65
	102.3 

	DL Packet-Latency CDF (ms)
	Mean
	4.4 
	5.7 
	31.7 
	5.0 
	6.9 
	37.8 
	8.0 
	16.7 
	107.9 

	
	5%
	3.00
	4.00
	33.3 
	3.00
	4.00
	33.3 
	3.00
	4.00
	33.3 

	
	50%
	3.50
	4.50
	28.6 
	4.00
	5.00
	25.0 
	5.00
	9.50
	90.0 

	UL Packet-Latency CDF (ms)
	Mean
	11.2 
	6.6 
	-41.5 
	13.6 
	7.9 
	-41.7 
	23.4 
	11.4 
	-51.4 

	
	5%
	4.50
	3.00
	-33.3 
	5.50
	3.00
	-45.5 
	5.50
	3.50
	-36.4 

	
	50%
	8.50
	5.00
	-41.2 
	10.00
	6.00
	-40.0 
	17.50
	9.50
	-45.7 

	DL RU (%)
	Type-1
	7.2 
	7.0 
	-0.1 
	15.9 
	15.6 
	-0.3 
	38.7 
	38.9 
	0.2 

	
	Type-2
	9.3 
	11.5 
	2.2 
	20.6 
	25.6 
	5.0 
	50.2 
	63.8 
	13.6 

	UL RU (%)
	Type-1 
	2.1 
	2.3 
	0.1 
	4.4 
	4.8 
	0.3 
	10.3 
	11.8 
	1.5 

	
	Type-2 
	10.7 
	6.2 
	-4.5 
	22.2 
	13.2 
	-9.0 
	51.5 
	32.6 
	-18.9 

	Dropped Packet Rate (%)
	DL
	0.08 
	0.13 
	
	0.08 
	0.13 
	
	0.17 
	1.05 
	

	
	UL
	0.27 
	0.06 
	
	0.23 
	0.12 
	
	1.29 
	0.24 
	

	Note:
- For UPT, the gain can be calculated as: Gain (%) = SBFD UPT / TDD UPT - 1
- For Latency, the increase can be calculated as: Increase (%) = SBFD latency / TDD latency - 1
- For RU, the increase can be calculated as: Increase (%) = SBFD RU (%) - TDD RU (%)



Table-7: Summary of results for sub-case 6.
	SBFD#1_UMa_FR1_Sub#6 (100dB inter-sector isolation, SBFD Alt2, Twice area&same TxRUs, DL: 0.5Mbytes, UL: 0.125Mbyte)

	
	DL and UL arrival rate for baseline legacy TDD (Type-2 RU: <10%, 20%-40% and ≥50%)

	
	DL: Low, UL: Low
	DL: Medium, UL: Medium
	DL: High, UL: High

	
	TDD
	SBFD
	Gain /Increase
	TDD
	SBFD
	Gain /Increase
	TDD
	SBFD
	Gain /Increase

	DL Average-UPT (Mbps)
	Mean
	1035.4 
	770.1 
	-25.6 
	901.5 
	664.8 
	-26.3 
	603.1 
	333.9 
	-44.6 

	
	5%
	500.00
	388.43
	-22.3 
	452.80
	347.83
	-23.2 
	235.76
	99.41
	-57.8 

	
	50%
	1103.45
	827.59
	-25.0 
	935.62
	691.36
	-26.1 
	610.97
	324.48
	-46.9 

	UL Average-UPT (Mbps)
	Mean
	115.4 
	186.4 
	61.5 
	95.3 
	156.2 
	64.0 
	54.3 
	105.0 
	93.6 

	
	5%
	37.04
	66.67
	80.0 
	32.67
	60.61
	85.5 
	21.83
	46.21
	111.7 

	
	50%
	111.56
	181.82
	63.0 
	88.89
	148.15
	66.7 
	47.28
	96.39
	103.9 

	DL Packet-Latency CDF (ms)
	Mean
	4.4 
	5.8 
	32.3 
	5.0 
	6.7 
	33.2 
	8.0 
	16.1 
	100.0 

	
	5%
	3.00
	4.00
	33.3 
	3.00
	4.00
	33.3 
	3.00
	4.00
	33.3 

	
	50%
	3.50
	4.50
	28.6 
	4.00
	5.00
	25.0 
	5.00
	9.50
	90.0 

	UL Packet-Latency CDF (ms)
	Mean
	11.2 
	6.7 
	-39.9 
	13.6 
	7.9 
	-41.9 
	23.4 
	11.5 
	-50.8 

	
	5%
	4.50
	3.00
	-33.3 
	5.50
	3.00
	-45.5 
	5.50
	3.50
	-36.4 

	
	50%
	8.50
	5.50
	-35.3 
	10.00
	6.50
	-35.0 
	17.50
	9.50
	-45.7 

	DL RU (%)
	Type-1
	7.2 
	7.0 
	-0.1 
	15.9 
	15.5 
	-0.4 
	38.7 
	39.1 
	0.4 

	
	Type-2
	9.3 
	11.6 
	2.3 
	20.6 
	25.5 
	4.9 
	50.2 
	64.1 
	14.0 

	UL RU (%)
	Type-1 
	2.1 
	2.3 
	0.1 
	4.4 
	4.8 
	0.4 
	10.3 
	11.8 
	1.5 

	
	Type-2 
	10.7 
	6.3 
	-4.4 
	22.2 
	13.3 
	-8.9 
	51.5 
	32.7 
	-18.8 

	Dropped Packet Rate (%)
	DL
	0.08 
	0.10 
	
	0.08 
	0.14 
	
	0.17 
	0.76 
	

	
	UL
	0.27 
	0.09 
	
	0.23 
	0.16 
	
	1.29 
	0.19 
	

	Note:
- For UPT, the gain can be calculated as: Gain (%) = SBFD UPT / TDD UPT - 1
- For Latency, the increase can be calculated as: Increase (%) = SBFD latency / TDD latency - 1
- For RU, the increase can be calculated as: Increase (%) = SBFD RU (%) - TDD RU (%)



Table-8: Summary of results for sub-case 7.
	SBFD#1_UMa_FR1_Sub#7 (93dB inter-sector isolation, SBFD Alt2, Twice area&same TxRUs, DL: 0.5Mbytes, UL: 0.125Mbyte)

	
	DL and UL arrival rate for baseline legacy TDD (Type-2 RU: <10%, 20%-40% and ≥50%)

	
	DL: Low, UL: Low
	DL: Medium, UL: Medium
	DL: High, UL: High

	
	TDD
	SBFD
	Gain /Increase
	TDD
	SBFD
	Gain /Increase
	TDD
	SBFD
	Gain /Increase

	DL Average-UPT (Mbps)
	Mean
	1035.4 
	768.4 
	-25.8 
	901.5 
	654.4 
	-27.4 
	603.1 
	317.0 
	-47.4 

	
	5%
	500.00
	385.24
	-23.0 
	452.80
	328.19
	-27.5 
	235.76
	93.20
	-60.5 

	
	50%
	1103.45
	827.59
	-25.0 
	935.62
	682.17
	-27.1 
	610.97
	302.19
	-50.5 

	UL Average-UPT (Mbps)
	Mean
	115.4 
	189.1 
	63.9 
	95.3 
	153.7 
	61.3 
	54.3 
	100.7 
	85.6 

	
	5%
	37.04
	64.66
	74.6 
	32.67
	60.24
	84.4 
	21.83
	46.02
	110.8 

	
	50%
	111.56
	193.55
	73.5 
	88.89
	142.86
	60.7 
	47.28
	93.75
	98.3 

	DL Packet-Latency CDF (ms)
	Mean
	4.4 
	5.9 
	34.5 
	5.0 
	6.9 
	38.0 
	8.0 
	17.5 
	117.2 

	
	5%
	3.00
	4.00
	33.3 
	3.00
	4.00
	33.3 
	3.00
	4.00
	33.3 

	
	50%
	3.50
	4.50
	28.6 
	4.00
	5.00
	25.0 
	5.00
	10.00
	100.0 

	UL Packet-Latency CDF (ms)
	Mean
	11.2 
	6.6 
	-40.9 
	13.6 
	8.1 
	-40.6 
	23.4 
	11.8 
	-49.6 

	
	5%
	4.50
	3.00
	-33.3 
	5.50
	3.00
	-45.5 
	5.50
	3.50
	-36.4 

	
	50%
	8.50
	5.00
	-41.2 
	10.00
	6.50
	-35.0 
	17.50
	9.50
	-45.7 

	DL RU (%)
	Type-1
	7.2 
	7.1 
	0.0 
	15.9 
	15.8 
	-0.1 
	38.7 
	39.7 
	1.0 

	
	Type-2
	9.3 
	11.7 
	2.4 
	20.6 
	25.9 
	5.3 
	50.2 
	65.1 
	14.9 

	UL RU (%)
	Type-1 
	2.1 
	2.2 
	0.1 
	4.4 
	5.0 
	0.6 
	10.3 
	12.1 
	1.8 

	
	Type-2 
	10.7 
	6.1 
	-4.6 
	22.2 
	13.8 
	-8.4 
	51.5 
	33.5 
	-18.0 

	Dropped Packet Rate (%)
	DL
	0.08 
	0.10 
	
	0.08 
	0.12 
	
	0.17 
	0.76 
	　

	
	UL
	0.27 
	0.06 
	
	0.23 
	0.18 
	
	1.29 
	0.23 
	　

	Note:
- For UPT, the gain can be calculated as: Gain (%) = SBFD UPT / TDD UPT - 1
- For Latency, the increase can be calculated as: Increase (%) = SBFD latency / TDD latency - 1
- For RU, the increase can be calculated as: Increase (%) = SBFD RU (%) - TDD RU (%)



Table-9: Summary of results for sub-case 8.
	SBFD#1_UMa_FR1_Sub#8 (73dB inter-sector isolation, SBFD Alt2, Twice area&same TxRUs, DL: 0.5Mbytes, UL: 0.125Mbyte)

	
	DL and UL arrival rate for baseline legacy TDD (Type-2 RU: <10%, 20%-40% and ≥50%)

	
	DL: Low, UL: Low
	DL: Medium, UL: Medium
	DL: High, UL: High

	
	TDD
	SBFD
	Gain /Increase
	TDD
	SBFD
	Gain /Increase
	TDD
	SBFD
	Gain /Increase

	DL Average-UPT (Mbps)
	Mean
	1035.4 
	767.3 
	-25.9 
	901.5 
	659.8 
	-26.8 
	603.1 
	335.9 
	-44.3 

	
	5%
	500.00
	381.10
	-23.8 
	452.80
	327.69
	-27.6 
	235.76
	73.57
	-68.8 

	
	50%
	1103.45
	820.51
	-25.6 
	935.62
	680.85
	-27.2 
	610.97
	340.27
	-44.3 

	UL Average-UPT (Mbps)
	Mean
	115.4 
	186.2 
	61.3 
	95.3 
	155.1 
	62.8 
	54.3 
	100.8 
	85.7 

	
	5%
	37.04
	64.52
	74.2 
	32.67
	58.82
	80.0 
	21.83
	45.17
	106.9 

	
	50%
	111.56
	181.82
	63.0 
	88.89
	148.15
	66.7 
	47.28
	91.53
	93.6 

	DL Packet-Latency CDF (ms)
	Mean
	4.4 
	5.8 
	33.6 
	5.0 
	6.7 
	34.7 
	8.0 
	16.4 
	104.2 

	
	5%
	3.00
	4.00
	33.3 
	3.00
	4.00
	33.3 
	3.00
	4.00
	33.3 

	
	50%
	3.50
	4.50
	28.6 
	4.00
	5.00
	25.0 
	5.00
	9.50
	90.0 

	UL Packet-Latency CDF (ms)
	Mean
	11.2 
	6.7 
	-40.0 
	13.6 
	7.9 
	-41.7 
	23.4 
	12.0 
	-48.9 

	
	5%
	4.50
	3.00
	-33.3 
	5.50
	3.00
	-45.5 
	5.50
	3.50
	-36.4 

	
	50%
	8.50
	5.50
	-35.3 
	10.00
	6.50
	-35.0 
	17.50
	10.00
	-42.9 

	DL RU (%)
	Type-1
	7.2 
	7.2 
	0.0 
	15.9 
	15.5 
	-0.4 
	38.7 
	38.8 
	0.1 

	
	Type-2
	9.3 
	11.8 
	2.5 
	20.6 
	25.4 
	4.8 
	50.2 
	63.6 
	13.5 

	UL RU (%)
	Type-1 
	2.1 
	2.3 
	0.1 
	4.4 
	4.8 
	0.4 
	10.3 
	12.3 
	2.0 

	
	Type-2 
	10.7 
	6.2 
	-4.5 
	22.2 
	13.3 
	-8.9 
	51.5 
	34.0 
	-17.5 

	Dropped Packet Rate (%)
	DL
	0.08 
	0.13 
	
	0.08 
	0.11 
	
	0.17 
	1.07 
	

	
	UL
	0.27 
	0.10 
	
	0.23 
	0.08 
	
	1.29 
	0.23 
	

	Note:
- For UPT, the gain can be calculated as: Gain (%) = SBFD UPT / TDD UPT - 1
- For Latency, the increase can be calculated as: Increase (%) = SBFD latency / TDD latency - 1
- For RU, the increase can be calculated as: Increase (%) = SBFD RU (%) - TDD RU (%)



In Observation 1, the results for Sub-cases 1 to 4 have been summarized based on UPT, latency, and RU. In Observation 2, the results for Sub-cases 5 to 8 have been summarized based on UPT, latency, and RU.

Observation 1: 
SBFD#1_UMa_FR1_Sub#1~4
For sub-case SBFD#1_UMa_FR1_Sub#1~4, assuming UE clustering distribution, [110dB, 100dB, 95dB and 73dB] co-site inter-sector co-channel inter-subband isolation, SBFD slot configuration Alt-2, Twice area&same TxRUs (Option 2), Packet size with 4kbytes for and 1kbyte for UL, key findings are summarized below.
· Traffic load with {DL,UL} = {Low, Low}:
· DL performance comparison between SBFD and legacy TDD:
· The mean value of DL average-UPT CDF of SBFD is increased/decreased by around 0.0%, with the value range as {-0.2%~0.3%}
· The 5% of DL average-UPT CDF of SBFD is increased/decreased by around -0.1%, with the value range as {-0.3%~0.2%}
· The mean value of DL packet-latency CDF of SBFD is increased/decreased by around 0.0%, with the value range as {-0.3%~0.2%}
· The 5% of DL packet-latency CDF of SBFD is increased/decreased by around 0.0%, with the value range as {0.0%~0.0%}
· The DL Type-1 RU of SBFD is increased/decreased by around -1.9%, with the value range as {-1.9%~-1.9%}
· The DL Type-2 RU of SBFD is increased/decreased by around -0.4%, with the value range as {-0.4%~0.4%}
· UL performance comparison between SBFD and legacy TDD:
· The mean value of UL average-UPT CDF of SBFD is increased/decreased by around 213.1%, with the value range as {212.5%~213.4%}
· The 5% of UL average-UPT CDF of SBFD is increased/decreased by around 286.5%, with the value range as {284.5%~288.4%}
· The mean value of UL packet-latency CDF of SBFD is increased/decreased by around -69.1%, with the value range as {-69.1%~-69.1%}
· The 5% of UL packet-latency CDF of SBFD is increased/decreased by around 0.0%, with the value range as {0.0%~0.0%}
· The UL Type-1 RU of SBFD is increased/decreased by around -1.3%, with the value range as {-1.3%~-1.3%}
· The UL Type-2 RU of SBFD is increased/decreased by around -8.1%, with the value range as {-8.1%~-8.1%}
· Traffic load with {DL,UL} = {Medium, Medium}:
· DL performance comparison between SBFD and legacy TDD:
· The mean value of DL average-UPT CDF of SBFD is increased/decreased by around 0.0%, with the value range as {-0.2%~0.2%}
· The 5% of DL average-UPT CDF of SBFD is increased/decreased by around 0.1%, with the value range as {-0.6%~1.0%}
· The mean value of DL packet-latency CDF of SBFD is increased/decreased by around 0.2%, with the value range as {0.0%~0.2%}
· The 5% of DL packet-latency CDF of SBFD is increased/decreased by around 0.0%, with the value range as {0.0%~0.0%}
· The DL Type-1 RU of SBFD is increased/decreased by around -3.7%, with the value range as {-3.7%~-3.7%}
· The DL Type-2 RU of SBFD is increased/decreased by around -0.8%, with the value range as {-0.8%~-0.7%}
· UL performance comparison between SBFD and legacy TDD:
· The mean value of UL average-UPT CDF of SBFD is increased/decreased by around 250.7%, with the value range as {250.3%~250.9%}
· The 5% of UL average-UPT CDF of SBFD is increased/decreased by around 319.0%, with the value range as {317.5%~320.0%}
· The mean value of UL packet-latency CDF of SBFD is increased/decreased by around -72.1%, with the value range as {-72.1%~-72.1%}
· The 5% of UL packet-latency CDF of SBFD is increased/decreased by around 0.0%, with the value range as {0.0%~0.0%}
· The UL Type-1 RU of SBFD is increased/decreased by around -2.6%, with the value range as {-2.6%~-2.6%}
· The UL Type-2 RU of SBFD is increased/decreased by around -16.2%, with the value range as {-16.2%~-16.1%}
· Traffic load with {DL,UL} = {High, High}:
· DL performance comparison between SBFD and legacy TDD:
· The mean value of DL average-UPT CDF of SBFD is increased/decreased by around -0.5%, with the value range as {-0.9%~0.1%}
· The 5% of DL average-UPT CDF of SBFD is increased/decreased by around -2.7%, with the value range as {-6.4%~3.9 %}
· The mean value of DL packet-latency CDF of SBFD is increased/decreased by around 1.7%, with the value range as {1.1%~2.8%}
· The 5% of DL packet-latency CDF of SBFD is increased/decreased by around 0.0%, with the value range as {0.0%~0.0%}
· The DL Type-1 RU of SBFD is increased/decreased by around -9.2%, with the value range as {-9.2%~-9.1%}
· The DL Type-2 RU of SBFD is increased/decreased by around -1.8%, with the value range as {-1.8%~-1.7%}
· UL performance comparison between SBFD and legacy TDD:
· The mean value of UL average-UPT CDF of SBFD is increased/decreased by around 422.0%, with the value range as {421.6%~422.5%}
· The 5% of UL average-UPT CDF of SBFD is increased/decreased by around 623.6%, with the value range as {622.2%~626.1%}
· The mean value of UL packet-latency CDF of SBFD is increased/decreased by around -81.7%, with the value range as {-81.7%~-81.7%}
· The 5% of UL packet-latency CDF of SBFD is increased/decreased by around 0.0%, with the value range as {0.0%~0.0%}
· The UL Type-1 RU of SBFD is increased/decreased by around -6.4%, with the value range as {-6.4%~-6.3%}
· The UL Type-2 RU of SBFD is increased/decreased by around -40.0%, with the value range as {-40.0%~-39.9%}

Observation 2:
SBFD#1_UMa_FR1_Sub#5~8
For sub-case SBFD#1_UMa_FR1_Sub#5~8, assuming RSI based on 1dB desense, [110dB, 100dB, 95dB and 73dB] inter-sector isolation, SBFD slot configuration Alt-2, Twice area&same TxRUs (Option 2), Packet size with 500kbytes for and 125kbyte for UL, key findings are summarized below:
· Traffic load with {DL,UL} = {Low, Low}:
· DL performance comparison between SBFD and legacy TDD:
· The mean value of DL average-UPT CDF of SBFD is increased/decreased by around -25.7%, with the value range as {-25.9%~-25.5%}
· The 5% of DL average-UPT CDF of SBFD is increased/decreased by around -23.2%, with the value range as {-23.8%~-22.3%}
· The mean value of DL packet-latency CDF of SBFD is increased/decreased by around 33.0%, with the value range as {-31.7%~34.5%}
· The 5% of DL packet-latency CDF of SBFD is increased/decreased by around 33.3%, with the value range as {33.3%~33.3%}
· The DL Type-1 RU of SBFD is increased/decreased by around -0.1%, with the value range as {-0.1%~0.0%}
· The DL Type-2 RU of SBFD is increased/decreased by around 2.4%, with the value range as {2.2%~2.5%}
· UL performance comparison between SBFD and legacy TDD:
· The mean value of UL average-UPT CDF of SBFD is increased/decreased by around 63.2%, with the value range as {61.3%~66.1%}
· The 5% of UL average-UPT CDF of SBFD is increased/decreased by around 77.2%, with the value range as {74.2%~80.0%}
· The mean value of UL packet-latency CDF of SBFD is increased/decreased by around -40.6%, with the value range as {-41.5%~-39.9%}
· The 5% of UL packet-latency CDF of SBFD is increased/decreased by around -33.3%, with the value range as {-33.3%~-33.3%}
· The UL Type-1 RU of SBFD is increased/decreased by around 0.1%, with the value range as {0.1%~0.1%}
· The UL Type-2 RU of SBFD is increased/decreased by around -4.5%, with the value range as {-4.6%~-4.4%}
· Traffic load with {DL,UL} = {Medium, Medium}:
· DL performance comparison between SBFD and legacy TDD:
· The mean value of DL average-UPT CDF of SBFD is increased/decreased by around -27.0%, with the value range as {-27.5%~-26.3%}
· The 5% of DL average-UPT CDF of SBFD is increased/decreased by around -26.8%, with the value range as {-28.9%~-23.2%}
· The mean value of DL packet-latency CDF of SBFD is increased/decreased by around 33.0%, with the value range as {33.2%~38.0%}
· The 5% of DL packet-latency CDF of SBFD is increased/decreased by around 33.3%, with the value range as {33.3%~33.3%}
· The DL Type-1 RU of SBFD is increased/decreased by around -0.3%, with the value range as {-0.4%~-0.1%}
· The DL Type-2 RU of SBFD is increased/decreased by around 5.0%, with the value range as {4.8%~5.3%}
· UL performance comparison between SBFD and legacy TDD:
· The mean value of UL average-UPT CDF of SBFD is increased/decreased by around 63.6%, with the value range as {61.3%~66.1%}
· The 5% of UL average-UPT CDF of SBFD is increased/decreased by around 82.7%, with the value range as {80.0%~85.5%}
· The mean value of UL packet-latency CDF of SBFD is increased/decreased by around -41.5%, with the value range as {-41.9%~-40.6%}
· The 5% of UL packet-latency CDF of SBFD is increased/decreased by around -45.5%, with the value range as {-45.5%~-45.5%}
· The UL Type-1 RU of SBFD is increased/decreased by around 0.4%, with the value range as {0.3%~0.6%}
· The UL Type-2 RU of SBFD is increased/decreased by around -8.8%, with the value range as {-9.0%~-8.4%}
· Traffic load with {DL,UL} = {High, High}:
· DL performance comparison between SBFD and legacy TDD:
· The mean value of DL average-UPT CDF of SBFD is increased/decreased by around -45.3%, with the value range as {-47.4%~-44.3%}
· The 5% of DL average-UPT CDF of SBFD is increased/decreased by around -61.3%, with the value range as {-68.8%~-57.8%}
· The mean value of DL packet-latency CDF of SBFD is increased/decreased by around 107.3%, with the value range as {100.0%~117.2%}
· The 5% of DL packet-latency CDF of SBFD is increased/decreased by around 33.3%, with the value range as {33.3%~33.3%}
· The DL Type-1 RU of SBFD is increased/decreased by around 0.4%, with the value range as {0.1%~1.0%}
· The DL Type-2 RU of SBFD is increased/decreased by around 14.0%, with the value range as {13.5%~14.9%}
· UL performance comparison between SBFD and legacy TDD:
· The mean value of UL average-UPT CDF of SBFD is increased/decreased by around 89.7%, with the value range as {85.6%~94.0%}
· The 5% of UL average-UPT CDF of SBFD is increased/decreased by around 111.6%, with the value range as {106.9%~117.1%}
· The mean value of UL packet-latency CDF of SBFD is increased/decreased by around -50.2%, with the value range as {-51.4%~-48.9%}
· The 5% of UL packet-latency CDF of SBFD is increased/decreased by around -36.4%, with the value range as {-36.4%~36.4%}
· The UL Type-1 RU of SBFD is increased/decreased by around 1.7%, with the value range as {1.5%~2.0%}
· The UL Type-2 RU of SBFD is increased/decreased by around -18.3%, with the value range as {-18.9%~-17.5%}

From the evaluation result, it is observed that the UL performance gain of semi-static SBFD is decreasing when the value of    is decreasing (i.e., from 110dB to 75dB) because cross link interference from co-site inter-sector inter-gNB is increased. But, the tenancy of performance gap of semi-static SBFD depending on variation of   is difference depending on the packet size. 

In case of small packet size, it is observed that the UL performance degradation of semi-static SBFD is marginal. In Table-10, performance gap of semi-static SBFD depending on variations of   (Based on Table 2 to 5) is summarized. 

Table-10. Performance gap of semi-static SBFD depending on variations of   (Based on Table 2 to 5)
	
	Range of DL average UPT gain (%)
	Range of UL average UPT gain (%)

	Low RU
	0.5
	0.9

	Medium RU
	0.4
	0.6

	High RU
	1.0
	0.9



Table 10 indicates that for small packet sizes, the Low RU DL average UPT gain have a range of 0.5%, the Medium RU DL average UPT gain have a range of 0.4%, and the High RU DL average UPT gain have a range of 1.0%. The Low RU UL average UPT gain have a range of 0.9%, the Medium RU UL average UPT gain have a range of 0.6%, and the High RU UL average UPT gain have a range of 0.9%.
In the UMa (FR1) environment, for small packet sizes, the variation range in DL/UL average UPT gain remains below 1.0%, indicating minimal impact of co-site inter-sector co-channel inter-subband CLI on average UPT gain.

Observation 3: In the UMa (FR1) environment, in case of small packet size, the performance degradation of semi-static SBFD is marginal (around 1.0%) even though it is assumed that co-site inter-sector co-channel inter-subband CLI is higher. 

On the other hand, in case of large packet size, it is observed that the UL performance degradation of semi-static SBFD is severe when it is assumed that co-site inter-sector co-channel inter-subband CLI is higher. In Table-11, performance gap of semi-static SBFD depending on variations of   (Based on Table 6 to 9) is summarized.

Table-11. Performance gap of semi-static SBFD depending on variations of  (Based on Table 6 to 9)
	
	Range of DL average UPT gain (%)
	Range of UL average UPT gain (%)

	Low RU
	0.4
	4.8

	Medium RU
	1.2
	4.8

	High RU
	3.1
	8.4



In the UMa (FR1) environment, in case of large packet size, the performance degradation of semi-static SBFD is increasing (i.e., 4.8% ~ 8.4%) when it is assumed that co-site inter-sector co-channel inter-subband CLI is higher. However, what to keep in mind is that still semi-static SBFD provides huge gain of UL performance compared to static TDD. 
For example, in case of sub-case 5 to 9 (i.e.,  {110, …, 75dB}, respectively), performance gap of UL average UPT (mean) between static TDD and semi-static SBFD shows approximately 61.3% to 94.0%. That is, semi-static SBFD provides performance gain compared to static TDD in case of large packet size. In detail, in case of the high value of  (i.e., 110dB in sub-case 5), semi-static SBFD shows 94% gain (when DL high and UL high arrival rate are assumed). On the other hand, in case of low value of  and large packet sizes (i.e., 75dB in sub-case 8), semi-static SBFD shows 85.7%, which is the most significant decrease in performance gain (reaching up to 8.4%) due to increasing co-site inter-sector inter gNB CLI. Nevertheless, it is still evident that the semi-static SBFD provides huge gain of UL performance compared to static TDD.

Table 11 indicates that for large packet sizes, the Low RU DL average UPT gain have a range of 0.4 the Medium RU DL average UPT gain have a range of 1.2%, and the High RU DL average UPT gain have a range of 3.1%.
In the UMa (FR1) environment, for large packet sizes, the variation range in DL average UPT gain for large packet sizes remains below 3.1%, indicating minimal impact of co-site inter-sector co-channel inter-subband CLI on average UPT gain.

Observation 4: In the UMa (FR1) environment, for large packet sizes, the variation range in DL average UPT gain for large packet sizes remains below 3.1%, indicating minimal impact of co-site inter-sector co-channel inter-subband CLI on average UPT gain.

Table 11 indicates that for large packet sizes, the Low RU UL average UPT gain have a range of 4.8%, the Medium RU UL average UPT gain have a range of 4.8%, and the High RU UL average UPT gain have a range of 8.4%.
In the UMa (FR1) environment, for large packet sizes, the variation range in UL average UPT gain for large packet sizes remains below 8.4%. The range of UL average UPT gain is between 85.6% and 94.0%, indicating that the impact of co-site inter-sector co-channel inter-subband CLI can be observed in UL average UPT gain, but it does not significantly impact the tendency.

Observation 5: In the UMa (FR1) environment, for large packet sizes, the variation range in UL average UPT gain for large packet sizes remains below 8.4%. The range of UL average UPT gain is between 85.6% and 94.0%, indicating that the impact of co-site inter-sector co-channel inter-subband CLI can be observed in UL average UPT gain, but it does not significantly impact the tendency.

Conclusion: According to Observations 3, 4, and 5, it is observed that the impact of co-site inter-sector co-channel inter-subband CLI on DL/UL average UPT gain is negligible for small packet sizes. The impact of co-site inter-sector co-channel inter-subband CLI on DL average UPT gain is minimal for large packet sizes. The impact of co-site inter-sector co-channel inter-subband CLI on UL average UPT gain is observed for large packet sizes, but it does not significantly impact the overall tendency.

Performance evaluation results on Dynamic SBFD
As observed in Section 2 above, semi-static SBFD can enhance uplink transmission opportunities compared to TDD, which can lead to UL performance gains. However, semi-static SBFD may lead to reduced downlink performance compared to the legacy TDD since downlink transmission resources are reduced. According to our evaluation results in Section 2, this performance degradation is observed when the large packet size is applied. 
In order to address the potential degradation of downlink performance in semi-static SBFD, which may be necessary to achieve improved uplink performance, dynamic adaptation between semi-static SBFD and DL-only operation has been proposed and discussed in previous meetings [2][3]. This operation is referred to as dynamic SBFD, and in this section, we investigate the effectiveness of this dynamic SBFD behavior.

In the evaluation, for dynamic SBFD operation, it is assumed that the cell in the X slot either performs SBFD operation or DL-only operation. When the cell is performing DL-only operation in the X slot, it can use the entire frequency resource for DL transmission, just like in the DL slot.
The performance between legacy TDD, semi-static SBFD, and dynamic TDD are compared in the evaluation, and the UL/DL configuration used in the experiment for each is as follows.
· Legacy TDD: {DDDSU}, where S = [12D:2G:0U]
· Semi-static SBFD: {XXXXU}, where X = {DUD} pattern
· Dynamic SBFD: {XXXXU}, where X = DL-only or {DUD} pattern
The evaluation assumption used for the legacy TDD and semi-static SBFD is the same as in Section 2. In semi-static SBFD, both DL and UL operate as subbands in the X slot, and the subband location and sizes are fixed and the same for all cells.  
On the other hand, in dynamic SBFD, the X slot can operate as DL-only or SBFD. When the X slot is operating as DL-only, the entire band is used for DL. When operating as SBFD, the subband location and sizes are fixed and the same for all cells. Whether an X slot operates DL-only or SBFD can be different between cells, i.e., some cells in an X slot may operate SBFD and some cells may operate DL-only.

In the case of dynamic SBFD, when a cell is operated as DL-only in X slot, the cell may cause the intra-subband BS to BS CLI to the UL subbands of cells operating in SBFD mode. In addition, a UE receiving DL from a cell performing DL-only may receive intra-subband UE to UE CLI from UL subband resources of cells operating in SBFD mode.
To address the increased impact of CLI in dynamic SBFD compared to semi-static SBFD, in our evaluation on dynamic SBFD, an adaptation is performed to select the appropriate behavior between SBFD operation and DL-only operation considering the CLI situation. The cell operates with SBFD in X slots by default, but switches to DL-only operation when it is determined that CLI will not have a significant impact on DL transmission over a wider bandwidth. 

Table-12: Summary of results of Dynamic SBFD for Indoor Office in FR1, Large packet size
(a) Low RU
	InH _FR1 (DL: 500Kbytes, UL: 125Kbyte)

	
	DL and UL arrival rate for baseline legacy TDD (DL: Low, UL: Low)

	
	Legacy TDD
	Semi-static SBFD
	Dynamic SBFD
	Gain 

	
	
	
	
	 TDD vs sSBFD
	 TDD vs dSBFD
	 sSBFD vs dSBFD

	DL Average-UPT (Mbps)
	Mean
	1026.0 
	751.4 
	1013.1 
	-26.8 
	-1.3 
	34.8 

	
	5%
	817.5 
	598.1 
	810.1 
	-26.8 
	-0.9 
	35.4 

	
	50%
	1027.0 
	752.9 
	1012.7 
	-26.7 
	-1.4 
	34.5 

	UL Average-UPT (Mbps)
	Mean
	139.7 
	314.4 
	263.8 
	125.1 
	88.9 
	-16.1 

	
	5%
	85.4 
	217.4 
	181.8 
	154.7 
	113.0 
	-16.4 

	
	50%
	134.6 
	307.7 
	258.8 
	128.6 
	92.3 
	-15.9 

	[bookmark: _Hlk135041013]DL Packet-Latency CDF (ms)
	Mean
	4.0 
	5.4 
	4.0 
	36.5 
	1.4 
	-25.9 

	
	5%
	3.0 
	4.0 
	3.0 
	33.3 
	0.0 
	-25.0 

	
	50%
	3.5 
	4.5 
	3.5 
	28.6 
	0.0 
	-22.2 

	UL Packet-Latency CDF (ms)
	Mean
	7.8 
	3.3 
	4.0 
	-57.3 
	-49.0 
	21.2 

	
	5%
	3.0 
	2.0 
	2.0 
	-33.3 
	-33.3 
	0.0 

	
	50%
	6.5 
	3.0 
	3.5 
	-53.8 
	-46.2 
	16.7 

	Note:
- For UPT, the gain can be calculated as: Gain (%) = SBFD UPT / TDD UPT – 1
- For Latency, the increase can be calculated as: Increase (%) = SBFD latency / TDD latency - 1



(b) Medium RU
	InH _FR1 (DL: 500Kbytes, UL: 125Kbyte)

	
	DL and UL arrival rate for baseline legacy TDD (DL: Medium, UL: Medium)

	
	Legacy TDD
	Semi-static SBFD
	Dynamic SBFD
	Gain 

	
	
	
	
	 TDD vs sSBFD
	 TDD vs dSBFD
	 sSBFD vs dSBFD

	DL Average-UPT (Mbps)
	Mean
	861.7 
	606.5 
	819.5 
	-29.6 
	-4.9 
	35.1 

	
	5%
	652.5 
	440.4 
	604.4 
	-32.5 
	-7.4 
	37.3 

	
	50%
	850.5 
	597.2 
	809.7 
	-29.8 
	-4.8 
	35.6 

	UL Average-UPT (Mbps)
	Mean
	92.3 
	245.0 
	183.8 
	165.4 
	99.0 
	-25.0 

	
	5%
	53.7 
	176.5 
	128.2 
	228.3 
	138.6 
	-27.3 

	
	50%
	88.2 
	241.4 
	179.6 
	173.6 
	103.6 
	-25.6 

	[bookmark: _Hlk135041031]DL Packet-Latency CDF (ms)
	Mean
	4.0 
	6.8 
	5.0 
	36.5 
	27.2 
	-26.5 

	
	5%
	3.0 
	4.0 
	3.0 
	33.3 
	0.0 
	-25.0 

	
	50%
	3.5 
	6.0 
	4.5 
	28.6 
	28.6 
	-25.0 

	UL Packet-Latency CDF (ms)
	Mean
	7.8 
	4.2 
	5.7 
	-57.3 
	-26.8 
	35.7 

	
	5%
	3.0 
	2.0 
	2.5 
	-33.3 
	-16.7 
	25.0 

	
	50%
	6.5 
	3.5 
	5.0 
	-53.8 
	-23.1 
	42.9 

	Note:
- For UPT, the gain can be calculated as: Gain (%) = SBFD UPT / TDD UPT – 1
- For Latency, the increase can be calculated as: Increase (%) = SBFD latency / TDD latency - 1



(c) High RU
	InH _FR1 (DL: 500Kbytes, UL: 125Kbyte)

	
	DL and UL arrival rate for baseline legacy TDD (DL: High, UL: High)

	
	Legacy TDD
	Semi-static SBFD
	Dynamic SBFD
	Gain 

	
	
	
	
	 TDD vs sSBFD
	 TDD vs dSBFD
	 sSBFD vs dSBFD

	DL Average-UPT (Mbps)
	Mean
	456.2 
	233.5 
	354.0 
	-48.8 
	-22.4 
	51.6 

	
	5%
	203.6 
	56.4 
	76.4 
	-72.3 
	-62.4 
	35.5 

	
	50%
	446.6 
	229.8 
	352.5 
	-48.5 
	-21.1 
	53.4 

	UL Average-UPT (Mbps)
	Mean
	32.9 
	138.5 
	86.5 
	321.3 
	163.1 
	-37.5 

	
	5%
	15.8 
	95.0 
	51.5 
	502.7 
	226.7 
	-45.8 

	
	50%
	29.2 
	133.9 
	82.5 
	358.4 
	182.5 
	-38.4 

	[bookmark: _Hlk135041065]DL Packet-Latency CDF (ms)
	Mean
	4.0 
	23.5 
	16.5 
	36.5 
	316.2 
	-29.8 

	
	5%
	3.0 
	5.0 
	4.0 
	33.3 
	33.3 
	-20.0 

	
	50%
	3.5 
	14.0 
	9.5 
	28.6 
	171.4 
	-32.1 

	UL Packet-Latency CDF (ms)
	Mean
	7.8 
	7.6 
	12.9 
	-57.3 
	65.9 
	69.7 

	
	5%
	3.0 
	3.0 
	5.0 
	-33.3 
	66.7 
	66.7 

	
	50%
	6.5 
	6.5 
	10.5 
	-53.8 
	61.5 
	61.5 

	Note:
- For UPT, the gain can be calculated as: Gain (%) = SBFD UPT / TDD UPT – 1
- For Latency, the increase can be calculated as: Increase (%) = SBFD latency / TDD latency - 1



Table-13: Summary of results of Dynamic SBFD for Urban Macro in FR1, Large packet size
(a) Low RU
	UMa_FR1 (DL: 500Kbytes, UL: 125Kbyte)

	
	DL and UL arrival rate for baseline legacy TDD (DL: Low, UL: Low)

	
	Legacy TDD
	Semi-static SBFD
	Dynamic SBFD
	Gain (%)

	
	
	
	
	 TDD vs sSBFD
	 TDD vs dSBFD
	 sSBFD vs dSBFD

	DL Average-UPT (Mbps)
	Mean
	1035.4 
	773.1 
	924.8 
	-25.3 
	-10.7 
	19.6 

	
	5%
	500.0 
	385.5 
	439.6 
	-22.9 
	-12.1 
	14.0 

	
	50%
	1103.5 
	827.6 
	971.3 
	-25.0 
	-12.0 
	17.4 

	UL Average-UPT (Mbps)
	Mean
	115.4 
	191.8 
	173.6 
	66.2 
	50.4 
	-9.5 

	
	5%
	37.0 
	65.6 
	63.8 
	77.0 
	72.3 
	-2.7 

	
	50%
	111.6 
	200.0 
	166.7 
	79.3 
	49.4 
	-16.7 

	DL Packet-Latency CDF (ms)
	Mean
	4.4 
	5.9 
	4.9 
	34.1 
	13.0 
	-16.9 

	
	5%
	3.0 
	4.0 
	3.0 
	33.3 
	0.0 
	-25.0 

	
	50%
	3.5 
	4.5 
	4.0 
	28.6 
	14.3 
	-11.1 

	UL Packet-Latency CDF (ms)
	Mean
	11.2 
	6.6 
	7.1 
	-41.2 
	-36.8 
	7.6 

	
	5%
	4.5 
	3.0 
	3.0 
	-33.3 
	-33.3 
	0.0 

	
	50%
	8.5 
	5.0 
	6.0 
	-41.2 
	-29.4 
	20.0 

	Note:
- For UPT, the gain can be calculated as: Gain (%) = SBFD UPT / TDD UPT – 1
- For Latency, the increase can be calculated as: Increase (%) = SBFD latency / TDD latency - 1



(b) Medium RU
	UMa_FR1 (DL: 500Kbytes, UL: 125Kbyte)

	
	DL and UL arrival rate for baseline legacy TDD (DL: Medium, UL: Medium)

	
	Legacy TDD
	Semi-static SBFD
	Dynamic SBFD
	Gain 

	
	
	
	
	 TDD vs sSBFD
	 TDD vs dSBFD
	 sSBFD vs dSBFD

	[bookmark: _Hlk135041098]DL Average-UPT (Mbps)
	Mean
	901.5 
	660.1 
	724.5 
	-26.8 
	-19.6 
	9.8 

	
	5%
	452.8 
	337.5 
	390.9 
	-25.5 
	-13.7 
	15.8 

	
	50%
	935.6 
	683.4 
	744.2 
	-27.0 
	-20.5 
	8.9 

	UL Average-UPT (Mbps)
	Mean
	95.3 
	158.8 
	152.3 
	66.6 
	59.9 
	-4.1 

	
	5%
	32.7 
	60.0 
	60.8 
	83.6 
	86.1 
	1.4 

	
	50%
	88.9 
	151.9 
	144.9 
	70.9 
	63.0 
	-4.6 

	DL Packet-Latency CDF (ms)
	Mean
	4.4 
	6.9 
	6.2 
	34.1 
	41.5 
	-10.1 

	
	5%
	3.0 
	4.0 
	3.0 
	33.3 
	0.0 
	-25.0 

	
	50%
	3.5 
	5.0 
	4.5 
	28.6 
	28.6 
	-10.0 

	UL Packet-Latency CDF (ms)
	Mean
	11.2 
	8.0 
	8.0 
	-41.2 
	-28.8 
	0.0 

	
	5%
	4.5 
	3.0 
	3.5 
	-33.3 
	-22.2 
	16.7 

	
	50%
	8.5 
	6.5 
	6.5 
	-41.2 
	-23.5 
	0.0 

	Note:
- For UPT, the gain can be calculated as: Gain (%) = SBFD UPT / TDD UPT – 1
- For Latency, the increase can be calculated as: Increase (%) = SBFD latency / TDD latency - 1



(c) High RU
	UMa_FR1 (DL: 500Kbytes, UL: 125Kbyte)

	
	DL and UL arrival rate for baseline legacy TDD (DL: High, UL: High)

	
	Legacy TDD
	Semi-static SBFD
	Dynamic SBFD
	Gain 

	
	
	
	
	 TDD vs sSBFD
	 TDD vs dSBFD
	 sSBFD vs dSBFD

	DL Average-UPT (Mbps)
	Mean
	603.1 
	344.0 
	324.1 
	-43.0 
	-46.3 
	-5.8 

	
	5%
	235.8 
	91.9 
	105.7 
	-61.0 
	-55.2 
	15.0 

	
	50%
	611.0 
	347.4 
	318.7 
	-43.1 
	-47.8 
	-8.3 

	UL Average-UPT (Mbps)
	Mean
	54.3 
	104.6 
	103.3 
	92.7 
	90.3 
	-1.2 

	
	5%
	21.8 
	47.4 
	47.3 
	117.2 
	116.6 
	-0.3 

	
	50%
	47.3 
	96.2 
	95.2 
	103.4 
	101.4 
	-1.0 

	[bookmark: _Hlk135041113]DL Packet-Latency CDF (ms)
	Mean
	4.4 
	16.1 
	16.3 
	34.1 
	272.6 
	1.2 

	
	5%
	3.0 
	4.0 
	4.0 
	33.3 
	33.3 
	0.0 

	
	50%
	3.5 
	9.5 
	10.0 
	28.6 
	185.7 
	5.3 

	UL Packet-Latency CDF (ms)
	Mean
	11.2 
	11.7 
	11.5 
	-41.2 
	2.7 
	-1.7 

	
	5%
	4.5 
	3.5 
	3.5 
	-33.3 
	-22.2 
	0.0 

	
	50%
	8.5 
	9.5 
	9.5 
	-41.2 
	11.8 
	0.0 

	Note:
- For UPT, the gain can be calculated as: Gain (%) = SBFD UPT / TDD UPT – 1
- For Latency, the increase can be calculated as: Increase (%) = SBFD latency / TDD latency - 1



For semi-static SBFD operation where the location of time resources used for SBFD operation is fixed, it can cause a decrease in downlink performance compared to legacy TDD. However, based on the results in Table 12 and 13, it has been observed that applying dynamic SBFD, which dynamically switches between SBFD and DL-only operation, can improve downlink performance for SBFD operation.
· In the case of Indoor Office, adopting dynamic SBFD can enable achieving downlink performance comparable to legacy TDD in low and medium RU cases. Even in high RU cases, using dynamic SBFD can improve performance by 51.6% compared to semi-static SBFD. As a result, while semi-static SBFD shows a performance decrease of -48.8% compared to legacy TDD, using dynamic SBFD reduces the performance loss compared to legacy TDD to -22.4%.
· In the case of Urban Macro, the achievable downlink performance gain by dynamic SBFD is reduced compared to the Indoor Office scenario. Dynamic SBFD shows a meaningful performance gain of 19.6% compared to semi-static SBFD in low RU scenarios. However, the performance gain in medium and high RU scenarios is not as large as the case of Indoor Office, with 9.8% and -5.8% gains, respectively. This is because in the Urban Macro environment, the relative impact of CLI increases, which leads to a decrease in the opportunity for cells to choose DL-only operation.

When using dynamic SBFD, there is a trade-off between gaining the advantage of using wideband DL and increasing the impact of CLI on the uplink reception of neighbouring cells. Therefore, while dynamic SBFD can achieve DL performance gains compared to semi-static SBFD, there is a tendency of losing uplink performance. According to the uplink performance results in Table 12 and 13, it can be seen that dynamic SBFD can still significantly achieve the uplink performance gain compared to legacy TDD.
· In the case of Indoor Office, the uplink performance in dynamic SBFD is reduced compared to semi-static SBFD, but still provides a significantly improved uplink performance compared to legacy TDD. Dynamic SBFD provides performance gains of 88.9%, 99.0%, and 163.1% in low, medium, and high RU scenarios, respectively, compared to legacy TDD. 
· In the case of Urban Macro, even if cells apply dynamic SBFD, the opportunity to operate in DL-only mode is decreased, so dynamic SBFD has less impact on uplink performance compared to semi-static SBFD. The performance of dynamic SBFD in low, medium, and high RU scenarios is 50.4%, 59.9%, and 90.3%, respectively, compared to legacy TDD. These values are only decreased by 9.5%, 4.1%, and 1.2%, respectively, compared to the uplink performance gain of semi-static SBFD in low, medium, and high RU scenarios.

Based on the evaluation results, it is observed that using dynamic SBFD can improve downlink performance compared to semi-static SBFD by dynamically transmitting DL signals over the entire bandwidth while performing SBFD operation in X slot. The effect of dynamic SBFD can be fully enjoyed in Indoor Office, where the impact of CLI is not significant compared to Urban Macro, and the downlink performance of dynamic SBFD approaches that of legacy TDD with lower RUs.
At the same time, by using dynamic SBFD, UL performance gain can still be achieved compared to legacy TDD due to an increase in UL transmission opportunity. Another advantage of this dynamic SBFD operation is that UL operation in the X slot is performed only within the subband, which can resolve the adjacent channel interference problem from inter-operators, just like in semi-static SBFD.

Observation 6: By using dynamic SBFD operation, uplink performance gain is obtained compared to legacy TDD, also the performance degradation observed in semi-static SBFD compared to legacy TDD can be compensated.
· Dynamic SBFD can provide the downlink performance enhancement. In particular, in low to medium RU case of Indoor Office scenario, applying dynamic SBFD can achieve downlink performance comparable to that of legacy TDD.
· Despite the increased CLI impact when using dynamic SBFD, it is still possible to achieve sufficient uplink performance gain compared to legacy TDD by dynamic SBFD.

Performance evaluation results on Dynamic TDD
In Rel-16 CLI observations, cross-link interference (CLI) can result in decreased performance compared to scenarios without CLI. For the downlink, other User Equipment (UE), particularly those served by different cells, might receive the uplink concurrently, causing to interference in the downlink transmission. Conversely, for the uplink, other gNBs, especially from different cells or sectors, might transmit the downlink concurrently, causing interference in the uplink reception.

To counter the potential degradation of uplink performance caused by inter-gNB CLI, which is crucial for enhancing uplink performance, a solution involving CLI management by the aggressor gNB has been proposed and discussed in prior meetings [2]. This approach is termed the spatial domain coordinated scheme in this document. In this section, efficiency of this scheme is evaluated.

In the evaluation, the operation of the spatial domain coordinated scheme with two cells is considered: a macro cell and a micro cell. The macro cell comprises three sectors, with only one sector active for the sake of simplifying the evaluation assumption. The micro cell is placed within the active sector of the macro cell, and the micro gNB is located in heading direction of macro gNB. The macro cell assumes a downlink heavy scenario with slot configuration DDDSU, while the micro cell assumes an uplink heavy scenario with slot configuration DSUUU.

Given that the micro gNB's uplink transmission is substantially disrupted by the macro gNB's downlink, we assume that when the macro gNB operates downlink transmission and its downlink precoder is aimed at the micro gNB, micro gNB may experience severe inter-gNB CLI from certain DL Tx beam(s) of macro gNB. In this case, the macro gNB reduces its downlink transmission power for the DL Tx beam(s). Consequently, the uplink reception in the micro gNB experiences reduced inter-gNB CLI.

In the evaluation, we compared the performance of applying the spatial domain coordinated scheme versus not applying it. The UL/DL configurations used in the experiments for each scenario are as follows:
· Macro cell: {DDDSU}, where S = [12D:2G:0U]
· Micro cell: {DSUUU}, where S = [12D:2G:0U]
Other evaluation assumptions are based on Annex 2.

Table-14: Results of Dynamic TDD for spacial domain coordinated scheme.
	Layer-1
	DL: Low, UL: Low
	DL: Medium, UL: Medium
	DL: High, UL: High

	
	Baseline operation
	Target operation
	Gain /Increase
	Baseline operation
	Target operation
	Gain /Increase
	Baseline operation
	Target operation
	Gain /Increase

	DL Average-UPT (Mbps)
	Mean
	1165.08 
	1132.82 
	-2.77%
	1057.05 
	1069.71 
	1.20%
	591.43 
	632.37 
	6.92%

	
	5%
	958.08 
	840.20 
	-12.30%
	843.59 
	883.93 
	4.78%
	31.80 
	48.08 
	51.21%

	
	50%
	1190.40 
	1167.18 
	-1.95%
	1075.57 
	1088.91 
	1.24%
	623.19 
	647.57 
	3.91%

	UL Average-UPT (Mbps)
	Mean
	130.25 
	133.35 
	2.38%
	113.17 
	123.77 
	9.37%
	62.32 
	71.91 
	15.39%

	
	5%
	76.87 
	76.82 
	-0.07%
	70.68 
	78.88 
	11.59%
	10.17 
	21.45 
	110.95%

	
	50%
	137.54 
	139.21 
	1.22%
	118.77 
	126.10 
	6.17%
	62.54 
	61.41 
	-1.80%

	DL Packet-Latency CDF (ms)
	Mean
	　
	　
	　
	　
	　
	　
	　
	　
	　

	
	5%
	　
	　
	　
	　
	　
	　
	　
	　
	　

	
	50%
	　
	　
	　
	　
	　
	　
	　
	　
	　

	UL Packet-Latency CDF (ms)
	Mean
	　
	　
	　
	　
	　
	　
	　
	　
	　

	
	5%
	　
	　
	　
	　
	　
	　
	　
	　
	　

	
	50%
	　
	　
	　
	　
	　
	　
	　
	　
	　

	DL RU (%)
	Type-1
	7.29%
	7.79%
	　
	15.93%
	13.11%
	　
	39.22%
	37.30%
	　

	UL RU (%)
	Type-1 
	1.64%
	1.70%
	　
	3.84%
	3.04%
	　
	9.61%
	8.63%
	　

	Layer-2
	DL: Low, UL: Low
	DL: Medium, UL: Medium
	DL: High, UL: High

	
	Baseline operation
	Target operation
	Gain /Increase
	Baseline operation
	Target operation
	Gain /Increase
	Baseline operation
	Target operation
	Gain /Increase

	DL Average-UPT (Mbps)
	Mean
	537.31 
	542.65 
	0.99%
	498.28 
	504.15 
	1.18%
	312.64 
	301.83 
	-3.46%

	
	5%
	364.52 
	359.50 
	-1.38%
	302.94 
	338.46 
	11.73%
	131.25 
	142.91 
	8.89%

	
	50%
	562.94 
	567.74 
	0.85%
	516.13 
	520.35 
	0.82%
	320.99 
	312.89 
	-2.52%

	UL Average-UPT (Mbps)
	Mean
	561.46 
	563.68 
	0.39%
	472.28 
	492.12 
	4.20%
	280.32 
	299.07 
	6.69%

	
	5%
	463.13 
	449.79 
	-2.88%
	354.17 
	393.03 
	10.97%
	99.60 
	142.55 
	43.12%

	
	50%
	568.30 
	572.17 
	0.68%
	480.10 
	497.01 
	3.52%
	277.27 
	299.61 
	8.06%

	DL Packet-Latency CDF (ms)
	Mean
	　
	　
	　
	　
	　
	　
	　
	　
	　

	
	5%
	　
	　
	　
	　
	　
	　
	　
	　
	　

	
	50%
	　
	　
	　
	　
	　
	　
	　
	　
	　

	UL Packet-Latency CDF (ms)
	Mean
	　
	　
	　
	　
	　
	　
	　
	　
	　

	
	5%
	　
	　
	　
	　
	　
	　
	　
	　
	　

	
	50%
	　
	　
	　
	　
	　
	　
	　
	　
	　

	DL RU (%)
	Type-1
	3.15%
	7.79%
	　
	6.58%
	6.50%
	　
	19.25%
	21.01%
	　

	UL RU (%)
	Type-1 
	8.15%
	7.91%
	　
	16.17%
	16.39%
	　
	33.61%
	34.13%
	　

	Note:
- For UPT, the gain can be calculated as: Gain (%) = Target UPT / Baseline UPT - 1
- For Latency, the increase can be calculated as: Increase (%) = Target latency / Baseline latency - 1
- For RU, the increase can be calculated as: Increase (%) = Target RU (%) - Baseline RU (%)



In Observation 7, the results of spacial domain coordinated scheme is summarized based on mean and 5% UPT. In summary of observation, the result is summarized based on link direction and load level.

Observation 7:
Dynamic TDD, spacial domain coordinated scheme
For dynamic TDD spacial domain coordinated scheme, assuming Macro gNB power 53dB w/o power control, Macro gNB power 43dB with power control, Micro gNB power 40dB, Packet size with 500kbytes for and 125kbyte for UL, key findings are summarized below:
· Traffic load with {DL,UL} = {Low, Low}:
· DL performance comparison between baseline operation and target operation:
· The mean value of DL average-UPT CDF of SBFD is decreased by around -2.77%.
· The 5% of DL average-UPT CDF of SBFD is decreased by around -12.30%
· UL performance comparison between baseline operation and target operation:
· The mean value of UL average-UPT CDF of SBFD is increased by around 2.38%
· The 5% of UL average-UPT CDF of SBFD is decreased by around -0.07%
· Traffic load with {DL,UL} = {Medium, Medium}:
· DL performance comparison between baseline operation and target operation:
· The mean value of DL average-UPT CDF of SBFD is increased by around 1.20%.
· The 5% of DL average-UPT CDF of SBFD is increased by around 4.78%
· UL performance comparison between baseline operation and target operation:
· The mean value of UL average-UPT CDF of SBFD is increased by around 9.37%
· The 5% of UL average-UPT CDF of SBFD is increased by around 11.59%
· Traffic load with {DL,UL} = {High, High}:
· DL performance comparison between baseline operation and target operation:
· The mean value of DL average-UPT CDF of SBFD is increased by around 6.92%.
· The 5% of DL average-UPT CDF of SBFD is increased by around 51.21%
· UL performance comparison between baseline operation and target operation:
· The mean value of UL average-UPT CDF of SBFD is increased by around 15.39%
· The 5% of UL average-UPT CDF of SBFD is increased by around 110.95%

Summary of observations
For dynamic TDD spacial domain coordinated scheme, assuming Macro gNB power 53dB w/o power control, Macro gNB power 43dB with power control, Micro gNB power 40dB and with large packet size:
- 	In case of using large packet size, 
-	dynamic TDD spacial domain coordinated scheme achieves higher mean UL Average-UPT than baseline operation for all load levels,
-	dynamic TDD spacial domain coordinated scheme achieves higher 5% UL Average-UPT than baseline operation for medium and high load levels,
-	dynamic TDD spacial domain coordinated scheme achieves lower 5% UL Average-UPT than baseline operation for low load levels,
-	dynamic TDD spacial domain coordinated scheme has higher mean and 5% DL Average-UPT than baseline operation for medium and high load levels, 
-	dynamic TDD spacial domain coordinated scheme has lower mean and 5% DL Average-UPT than baseline operation for low load levels, 

Summary
In this contribution, we discussed the deployment scenarios and evaluation methodology for NR duplex evolution. In addition, some evaluation results on subband non-overlapping full duplex were provided. From the discussion and evaluation, we obtained following observations.

(1) Semi-static SBFD compared to Legacy TDD
Observation 1: 
SBFD#1_UMa_FR1_Sub#1~4
For sub-case SBFD#1_UMa_FR1_Sub#1~4, assuming UE clustering distribution, [110dB, 100dB, 95dB and 73dB] co-site inter-sector co-channel inter-subband isolation, SBFD slot configuration Alt-2, Twice area&same TxRUs (Option 2), Packet size with 4kbytes for and 1kbyte for UL, key findings are summarized below.
· Traffic load with {DL,UL} = {Low, Low}:
· DL performance comparison between SBFD and legacy TDD:
· The mean value of DL average-UPT CDF of SBFD is increased/decreased by around 0.0%, with the value range as {-0.2%~0.3%}
· The 5% of DL average-UPT CDF of SBFD is increased/decreased by around -0.1%, with the value range as {-0.3%~0.2%}
· The mean value of DL packet-latency CDF of SBFD is increased/decreased by around 0.0%, with the value range as {-0.3%~0.2%}
· The 5% of DL packet-latency CDF of SBFD is increased/decreased by around 0.0%, with the value range as {0.0%~0.0%}
· The DL Type-1 RU of SBFD is increased/decreased by around -1.9%, with the value range as {-1.9%~-1.9%}
· The DL Type-2 RU of SBFD is increased/decreased by around -0.4%, with the value range as {-0.4%~0.4%}
· UL performance comparison between SBFD and legacy TDD:
· The mean value of UL average-UPT CDF of SBFD is increased/decreased by around 213.1%, with the value range as {212.5%~213.4%}
· The 5% of UL average-UPT CDF of SBFD is increased/decreased by around 286.5%, with the value range as {284.5%~288.4%}
· The mean value of UL packet-latency CDF of SBFD is increased/decreased by around -69.1%, with the value range as {-69.1%~-69.1%}
· The 5% of UL packet-latency CDF of SBFD is increased/decreased by around 0.0%, with the value range as {0.0%~0.0%}
· The UL Type-1 RU of SBFD is increased/decreased by around -1.3%, with the value range as {-1.3%~-1.3%}
· The UL Type-2 RU of SBFD is increased/decreased by around -8.1%, with the value range as {-8.1%~-8.1%}
· Traffic load with {DL,UL} = {Medium, Medium}:
· DL performance comparison between SBFD and legacy TDD:
· The mean value of DL average-UPT CDF of SBFD is increased/decreased by around 0.0%, with the value range as {-0.2%~0.2%}
· The 5% of DL average-UPT CDF of SBFD is increased/decreased by around 0.1%, with the value range as {-0.6%~1.0%}
· The mean value of DL packet-latency CDF of SBFD is increased/decreased by around 0.2%, with the value range as {0.0%~0.2%}
· The 5% of DL packet-latency CDF of SBFD is increased/decreased by around 0.0%, with the value range as {0.0%~0.0%}
· The DL Type-1 RU of SBFD is increased/decreased by around -3.7%, with the value range as {-3.7%~-3.7%}
· The DL Type-2 RU of SBFD is increased/decreased by around -0.8%, with the value range as {-0.8%~-0.7%}
· UL performance comparison between SBFD and legacy TDD:
· The mean value of UL average-UPT CDF of SBFD is increased/decreased by around 250.7%, with the value range as {250.3%~250.9%}
· The 5% of UL average-UPT CDF of SBFD is increased/decreased by around 319.0%, with the value range as {317.5%~320.0%}
· The mean value of UL packet-latency CDF of SBFD is increased/decreased by around -72.1%, with the value range as {-72.1%~-72.1%}
· The 5% of UL packet-latency CDF of SBFD is increased/decreased by around 0.0%, with the value range as {0.0%~0.0%}
· The UL Type-1 RU of SBFD is increased/decreased by around -2.6%, with the value range as {-2.6%~-2.6%}
· The UL Type-2 RU of SBFD is increased/decreased by around -16.2%, with the value range as {-16.2%~-16.1%}
· Traffic load with {DL,UL} = {High, High}:
· DL performance comparison between SBFD and legacy TDD:
· The mean value of DL average-UPT CDF of SBFD is increased/decreased by around -0.5%, with the value range as {-0.9%~0.1%}
· The 5% of DL average-UPT CDF of SBFD is increased/decreased by around -2.7%, with the value range as {-6.4%~3.9 %}
· The mean value of DL packet-latency CDF of SBFD is increased/decreased by around 1.7%, with the value range as {1.1%~2.8%}
· The 5% of DL packet-latency CDF of SBFD is increased/decreased by around 0.0%, with the value range as {0.0%~0.0%}
· The DL Type-1 RU of SBFD is increased/decreased by around -9.2%, with the value range as {-9.2%~-9.1%}
· The DL Type-2 RU of SBFD is increased/decreased by around -1.8%, with the value range as {-1.8%~-1.7%}
· UL performance comparison between SBFD and legacy TDD:
· The mean value of UL average-UPT CDF of SBFD is increased/decreased by around 422.0%, with the value range as {421.6%~422.5%}
· The 5% of UL average-UPT CDF of SBFD is increased/decreased by around 623.6%, with the value range as {622.2%~626.1%}
· The mean value of UL packet-latency CDF of SBFD is increased/decreased by around -81.7%, with the value range as {-81.7%~-81.7%}
· The 5% of UL packet-latency CDF of SBFD is increased/decreased by around 0.0%, with the value range as {0.0%~0.0%}
· The UL Type-1 RU of SBFD is increased/decreased by around -6.4%, with the value range as {-6.4%~-6.3%}
· The UL Type-2 RU of SBFD is increased/decreased by around -40.0%, with the value range as {-40.0%~-39.9%}

Observation 2:
SBFD#1_UMa_FR1_Sub#5~8
For sub-case SBFD#1_UMa_FR1_Sub#5~8, assuming RSI based on 1dB desense, [110dB, 100dB, 95dB and 73dB] inter-sector isolation, SBFD slot configuration Alt-2, Twice area&same TxRUs (Option 2), Packet size with 500kbytes for and 125kbyte for UL, key findings are summarized below:
· Traffic load with {DL,UL} = {Low, Low}:
· DL performance comparison between SBFD and legacy TDD:
· The mean value of DL average-UPT CDF of SBFD is increased/decreased by around -25.7%, with the value range as {-25.9%~-25.5%}
· The 5% of DL average-UPT CDF of SBFD is increased/decreased by around -23.2%, with the value range as {-23.8%~-22.3%}
· The mean value of DL packet-latency CDF of SBFD is increased/decreased by around 33.0%, with the value range as {-31.7%~34.5%}
· The 5% of DL packet-latency CDF of SBFD is increased/decreased by around 33.3%, with the value range as {33.3%~33.3%}
· The DL Type-1 RU of SBFD is increased/decreased by around -0.1%, with the value range as {-0.1%~0.0%}
· The DL Type-2 RU of SBFD is increased/decreased by around 2.4%, with the value range as {2.2%~2.5%}
· UL performance comparison between SBFD and legacy TDD:
· The mean value of UL average-UPT CDF of SBFD is increased/decreased by around 63.2%, with the value range as {61.3%~66.1%}
· The 5% of UL average-UPT CDF of SBFD is increased/decreased by around 77.2%, with the value range as {74.2%~80.0%}
· The mean value of UL packet-latency CDF of SBFD is increased/decreased by around -40.6%, with the value range as {-41.5%~-39.9%}
· The 5% of UL packet-latency CDF of SBFD is increased/decreased by around -33.3%, with the value range as {-33.3%~-33.3%}
· The UL Type-1 RU of SBFD is increased/decreased by around 0.1%, with the value range as {0.1%~0.1%}
· The UL Type-2 RU of SBFD is increased/decreased by around -4.5%, with the value range as {-4.6%~-4.4%}
· Traffic load with {DL,UL} = {Medium, Medium}:
· DL performance comparison between SBFD and legacy TDD:
· The mean value of DL average-UPT CDF of SBFD is increased/decreased by around -27.0%, with the value range as {-27.5%~-26.3%}
· The 5% of DL average-UPT CDF of SBFD is increased/decreased by around -26.8%, with the value range as {-28.9%~-23.2%}
· The mean value of DL packet-latency CDF of SBFD is increased/decreased by around 33.0%, with the value range as {33.2%~38.0%}
· The 5% of DL packet-latency CDF of SBFD is increased/decreased by around 33.3%, with the value range as {33.3%~33.3%}
· The DL Type-1 RU of SBFD is increased/decreased by around -0.3%, with the value range as {-0.4%~-0.1%}
· The DL Type-2 RU of SBFD is increased/decreased by around 5.0%, with the value range as {4.8%~5.3%}
· UL performance comparison between SBFD and legacy TDD:
· The mean value of UL average-UPT CDF of SBFD is increased/decreased by around 63.6%, with the value range as {61.3%~66.1%}
· The 5% of UL average-UPT CDF of SBFD is increased/decreased by around 82.7%, with the value range as {80.0%~85.5%}
· The mean value of UL packet-latency CDF of SBFD is increased/decreased by around -41.5%, with the value range as {-41.9%~-40.6%}
· The 5% of UL packet-latency CDF of SBFD is increased/decreased by around -45.5%, with the value range as {-45.5%~-45.5%}
· The UL Type-1 RU of SBFD is increased/decreased by around 0.4%, with the value range as {0.3%~0.6%}
· The UL Type-2 RU of SBFD is increased/decreased by around -8.8%, with the value range as {-9.0%~-8.4%}
· Traffic load with {DL,UL} = {High, High}:
· DL performance comparison between SBFD and legacy TDD:
· The mean value of DL average-UPT CDF of SBFD is increased/decreased by around -45.3%, with the value range as {-47.4%~-44.3%}
· The 5% of DL average-UPT CDF of SBFD is increased/decreased by around -61.3%, with the value range as {-68.8%~-57.8%}
· The mean value of DL packet-latency CDF of SBFD is increased/decreased by around 107.3%, with the value range as {100.0%~117.2%}
· The 5% of DL packet-latency CDF of SBFD is increased/decreased by around 33.3%, with the value range as {33.3%~33.3%}
· The DL Type-1 RU of SBFD is increased/decreased by around 0.4%, with the value range as {0.1%~1.0%}
· The DL Type-2 RU of SBFD is increased/decreased by around 14.0%, with the value range as {13.5%~14.9%}
· UL performance comparison between SBFD and legacy TDD:
· The mean value of UL average-UPT CDF of SBFD is increased/decreased by around 89.7%, with the value range as {85.6%~94.0%}
· The 5% of UL average-UPT CDF of SBFD is increased/decreased by around 111.6%, with the value range as {106.9%~117.1%}
· The mean value of UL packet-latency CDF of SBFD is increased/decreased by around -50.2%, with the value range as {-51.4%~-48.9%}
· The 5% of UL packet-latency CDF of SBFD is increased/decreased by around -36.4%, with the value range as {-36.4%~36.4%}
· The UL Type-1 RU of SBFD is increased/decreased by around 1.7%, with the value range as {1.5%~2.0%}
· The UL Type-2 RU of SBFD is increased/decreased by around -18.3%, with the value range as {-18.9%~-17.5%}
Observation 3: In the UMa (FR1) environment, in case of small packet size, the performance degradation of semi-static SBFD is marginal (around 1.0%) even though it is assumed that co-site inter-sector co-channel inter-subband CLI is higher. 
Observation 4: In the UMa (FR1) environment, for large packet sizes, the variation range in DL average UPT gain for large packet sizes remains below 3.1%, indicating minimal impact of co-site inter-sector co-channel inter-subband CLI on average UPT gain.
Observation 5: In the UMa (FR1) environment, for large packet sizes, the variation range in UL average UPT gain for large packet sizes remains below 8.4%. The range of UL average UPT gain is between 85.6% and 94.0%, indicating that the impact of co-site inter-sector co-channel inter-subband CLI can be observed in UL average UPT gain, but it does not significantly impact the tendency.
Conclusion: According to Observations 3, 4, and 5, it is observed that the impact of co-site inter-sector co-channel inter-subband CLI on DL/UL average UPT gain is negligible for small packet sizes. The impact of co-site inter-sector co-channel inter-subband CLI on DL average UPT gain is minimal for large packet sizes. The impact of co-site inter-sector co-channel inter-subband CLI on UL average UPT gain is observed for large packet sizes, but it does not significantly impact the overall tendency.

(2) Dynamic SBFD compared to Semi-static SBFD and Legacy TDD

Observation 6: By using dynamic SBFD operation, uplink performance gain is obtained compared to legacy TDD, also the performance degradation observed in semi-static SBFD compared to legacy TDD can be compensated.
· Dynamic SBFD can provide the downlink performance enhancement. In particular, in low to medium RU case of Indoor Office scenario, applying dynamic SBFD can achieve downlink performance comparable to that of legacy TDD.
· Despite the increased CLI impact when using dynamic SBFD, it is still possible to achieve sufficient uplink performance gain compared to legacy TDD by dynamic SBFD.

(3) Dynamic TDD compared to spacial domain coordinated scheme is applied or not

Observation 7:
Dynamic TDD, spacial domain coordinated scheme
For dynamic TDD spacial domain coordinated scheme, assuming Macro gNB power 53dB w/o power control, Macro gNB power 43dB with power control, Micro gNB power 40dB, Packet size with 500kbytes for and 125kbyte for UL, key findings are summarized below:
· Traffic load with {DL,UL} = {Low, Low}:
· DL performance comparison between baseline operation and target operation:
· The mean value of DL average-UPT CDF of SBFD is decreased by around -2.77%.
· The 5% of DL average-UPT CDF of SBFD is decreased by around -12.30%
· UL performance comparison between baseline operation and target operation:
· The mean value of UL average-UPT CDF of SBFD is increased by around 2.38%
· The 5% of UL average-UPT CDF of SBFD is decreased by around -0.07%
· Traffic load with {DL,UL} = {Medium, Medium}:
· DL performance comparison between baseline operation and target operation:
· The mean value of DL average-UPT CDF of SBFD is increased by around 1.20%.
· The 5% of DL average-UPT CDF of SBFD is increased by around 4.78%
· UL performance comparison between baseline operation and target operation:
· The mean value of UL average-UPT CDF of SBFD is increased by around 9.37%
· The 5% of UL average-UPT CDF of SBFD is increased by around 11.59%
· Traffic load with {DL,UL} = {High, High}:
· DL performance comparison between baseline operation and target operation:
· The mean value of DL average-UPT CDF of SBFD is increased by around 6.92%.
· The 5% of DL average-UPT CDF of SBFD is increased by around 51.21%
· UL performance comparison between baseline operation and target operation:
· The mean value of UL average-UPT CDF of SBFD is increased by around 15.39%
· The 5% of UL average-UPT CDF of SBFD is increased by around 110.95%
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Annex 1. Evaluation Assumption of SBFD
Table-15. Evaluation assumption for Urban Macro
	Parameters
	Evaluation assumption

	Carrier Frequency
	FR1: 4GHz

	Layout
	Single layers:
- Macro layer: Hex. Grid, 7 BSs, 3 sectors per BS 
 
Min. distance btw macro-to-macro: 500m


	UE distribution
	210 UEs (10 UEs per BS)
UE clustering. 80% of indoor UEs, 20% of outdoor UEs

Indoor UEs: 3(nfl – 1) + 1.5; nfl ~ uniform(1, Nfl) where Nfl ~ uniform(4,8)

Min. distance btw macro-to-UE: 35m


	System bandwidth/
Subcarrier spacing
	4GHz: 100MHz / 30kHz (273RBs)


	Tx power
	Macro Tx power: 49dBm
UE max. Tx power: 23dBm


	BS antenna configuration
	FR1: (M, N, P, Mg, Ng) = (8, 8, 2, 1, 1), (dH, dV) = (0.5, 0.8)λ

	UE antenna configuration
	FR1: (M, N, P, Mg, Ng) = (1, 2, 2, 1, 1), dH = 0.5

	Large-scale channel parameters
	Below 6GHz:
- Macro-to-UE: UMa in TR 38.901
- Macro-to-Macro: UMa in TR 38.901 (hUE =25m)
- UE-to-UE: UMi-Street canyon in TR 38.901 (hBS =1.5m ~ 22.5m).

	Traffic model
	FTP traffic model 3
 
Downlink: 4/500 KB/packet
Uplink: 1/125 KB/packet

	DL/UL resource pattern
	TDD: DDDSUDDDSU
SBFD: XXXXUXXXXU
 
UL/DL configuration in S slot
S=[12D:2G:0U]

DL and UL PRBs in X slot
- DL RB: 208 RBs
- UL RB: 55 RBs
- Guard RB: 10 RBs

	Resource pattern flexibility
	Static and common DL/UL resource pattern among cells

	ASIR for CLI
	SBFD: 
	
	FR1
	FR2-1

	BS ACLR
	45 dB
	28 dB

	BS ACS
	46 dB
	23.5 dB

	UE ACLR
	30 dB
	23 dB

	UE ACS
	33 dB
	23 dB

	BS 
	62 dB
	-




	Residual self-interference
	SBFD: UL receiver sensitivity degradation due to self-interference is 1dB
- 
- : 143.9dB

	Packet dropping timer
	200 slots
(A packet is in outage if this packet failed to be successfully received by destination receiver beyond “Packet dropping timer)

	Output
	DL/UL packet delay (slot)
· Packet-Latency CDF: The CDF of the packet latencies of all the packets from all the UEs.
· Mean/5%/50%/95% Packet-Latency: The mean/5%/50%/95% value of Packet-Latency of all the packets from all the UEs.
· Packet delay: slot index of packet transmission completion – slot index of packet generation
· Minimum packet delay: 1 slot

UE average/tail/median DL/UL packet throughput (Mbps)
· UE average DL/UL throughput: Harmonic mean of packet size / packet delay
· UE tail DL/UL throughput: 5%ile of packet size / packet delay
· UE median DL/UL throughput: 50%ile of packet size / packet delay

· Mean/5%/50%/95% Average-UPT: The mean/5%/50%/95% value of Average-UPTs for all users.
· Mean/5%/50%/95% Tail-UPT: The mean/5%/50%/95% value of Tail-UPTs for all users.
· Mean/5%/50%/95% Median-UPT: The mean/5%/50%/95% value of Median-UPTs for all users.



Annex 2. Evaluation Assumption of dynamic TDD
Table-16. Evaluation assumption for Macro cell
	Parameters
	Evaluation assumption

	Carrier Frequency
	FR1: 4GHz

	Layout
	- Macro layer: Hex. Grid, 1 BSs, 1 sectors per BS 
 
Radius of cell: Same with Hex. Grid, 7BSs with ISD=500m


	UE distribution
	5 UEs 
Uniform UE distribution, 100% of outdoor UEs

Min. distance btw macro-to-UE: 35m


	System bandwidth/
Subcarrier spacing
	4GHz: 100MHz / 30kHz (273RBs)


	Tx power
	Macro Tx power: 53dBm
UE max. Tx power: 23dBm


	BS antenna configuration
	FR1: (M, N, P, Mg, Ng) = (8, 8, 2, 1, 1), (dH, dV) = (0.5, 0.8)λ

	UE antenna configuration
	FR1: (M, N, P, Mg, Ng) = (1, 2, 2, 1, 1), dH = 0.5

	Large-scale channel parameters
	Below 6GHz:
- Macro-to-UE: UMa in TR 38.901


	Traffic model
	FTP traffic model 3
 
Downlink: 500 KB/packet
Uplink: 125 KB/packet

	DL/UL resource pattern
	TDD: DDDSUDDDSU
 
UL/DL configuration in S slot
S=[12D:2G:0U]


	Packet dropping timer
	300 slots
(A packet is in outage if this packet failed to be successfully received by destination receiver beyond “Packet dropping timer)

	Output
	DL/UL packet delay (slot)
· Packet-Latency CDF: The CDF of the packet latencies of all the packets from all the UEs.
· Mean/5%/50%/95% Packet-Latency: The mean/5%/50%/95% value of Packet-Latency of all the packets from all the UEs.
· Packet delay: slot index of packet transmission completion – slot index of packet generation
· Minimum packet delay: 1 slot

UE average/tail/median DL/UL packet throughput (Mbps)
· UE average DL/UL throughput: Harmonic mean of packet size / packet delay
· UE tail DL/UL throughput: 5%ile of packet size / packet delay
· UE median DL/UL throughput: 50%ile of packet size / packet delay

· Mean/5%/50%/95% Average-UPT: The mean/5%/50%/95% value of Average-UPTs for all users.
· Mean/5%/50%/95% Tail-UPT: The mean/5%/50%/95% value of Tail-UPTs for all users.
· Mean/5%/50%/95% Median-UPT: The mean/5%/50%/95% value of Median-UPTs for all users.



Table-17. Evaluation assumption for Micro cell
	Parameters
	Evaluation assumption

	Carrier Frequency
	FR1: 4GHz

	Layout
	- Micro layer: 1 BSs, dropped in Macro cell with Macro TRP heading direction. 
 
Radius of cell : 25m

	UE distribution
	5 UEs
Uniform UE distribution. 100% of indoor UEs

Indoor UEs: 1.5m height;

Min. distance btw micro-to-UE: 1m


	System bandwidth/
Subcarrier spacing
	4GHz: 100MHz / 30kHz (273RBs)


	Tx power
	Micro Tx power: 40dBm
UE max. Tx power: 23dBm


	BS antenna configuration
	FR1: (M, N, P, Mg, Ng) = (8, 8, 2, 1, 1), (dH, dV) = (0.5, 0.8)λ

	UE antenna configuration
	FR1: (M, N, P, Mg, Ng) = (1, 2, 2, 1, 1), dH = 0.5

	Large-scale channel parameters
	Below 6GHz:
- Micro-to-UE: UMi-Street canyon in TR 38.901
- Macro-to-Micro: UMa in TR 38.901 (hUE =10m)
- UE-to-UE: UE-to-UE: UMi-Street canyon in TR 38.901 (hBS =1.5m ~ 22.5m), penetration loss between UEs follows Table A.2.1-13 in TR38.802

	Traffic model
	FTP traffic model 3
 
Downlink: 500 KB/packet
Uplink: 125 KB/packet

	DL/UL resource pattern
	TDD: DSUUUDSUUU
 
UL/DL configuration in S slot
S=[12D:2G:0U]


	Packet dropping timer
	300 slots
(A packet is in outage if this packet failed to be successfully received by destination receiver beyond “Packet dropping timer)

	Output
	DL/UL packet delay (slot)
· Packet-Latency CDF: The CDF of the packet latencies of all the packets from all the UEs.
· Mean/5%/50%/95% Packet-Latency: The mean/5%/50%/95% value of Packet-Latency of all the packets from all the UEs.
· Packet delay: slot index of packet transmission completion – slot index of packet generation
· Minimum packet delay: 1 slot

UE average/tail/median DL/UL packet throughput (Mbps)
· UE average DL/UL throughput: Harmonic mean of packet size / packet delay
· UE tail DL/UL throughput: 5%ile of packet size / packet delay
· UE median DL/UL throughput: 50%ile of packet size / packet delay

· Mean/5%/50%/95% Average-UPT: The mean/5%/50%/95% value of Average-UPTs for all users.
· Mean/5%/50%/95% Tail-UPT: The mean/5%/50%/95% value of Tail-UPTs for all users.
· Mean/5%/50%/95% Median-UPT: The mean/5%/50%/95% value of Median-UPTs for all users.
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