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1. Introduction
At the last RAN4 meeting (RAN4#108-bis in Xiamen) the work to collect simulation results for the adjacent channel coexistence evaluation part of SBFD SI (FS_NR_duplex_evo) continued. All simulation results submitted to last meeting from several companies were collected in an Excel format in [1]. The intention is to collect all simulation results as technical background information in TR 38.858. 
In this contribution we present simulation results for in-door scenarios (Scenario 3 and Scenario 9). In a companion contribution [7] the simulation results are provided in Excel-format. In two other companion contributions [8, 9] we provide input to the technical report TR 38.858. 

2. Discussion
In this contribution we follow the RAN4 coexistence evaluation methodology applied to the 4 coexistence cases identified for study during previous meetings. For each coexistence case we identify a “relative ACIR” value, which we sweep to achieve the RAN4 coexistence target of 5% degradation for mean user throughput and 5%-tile user throughput with respect to the baseline defined by the study in previous meetings. Specifically, for each identified coexistence case, the ACIR that impact the coexistence are derived from baseline assumptions for legacy TDD and SBFD BS and UE, as described in the following Table 2-1 and Table 2-2. 
Table 2-1: FR1 Baseline ACIR derived from baseline assumptions for legacy TDD and SBFD
	Coexistence Case
	ACIR of interest
	Baseline ACIR
	ACLR
	ACS

	1
	ACIR_UE_UE
	28.2 dB
	ACLR UE SBFD = 30 dB
	ACS UE TDD = 33 dB

	
	ACIR_BS_UE
	32.7 dB
	ACLR BS SBFD = 45 dB
	ACS UE TDD = 33 dB

	2
	ACIR_BS_BS
	43.8 dB
	ACLR BS SBFD = 45 dB
	ACS BS TDD = 50 dB 1

	
	ACIR_UE_BS
	30.0 dB
	ACLR UE SBFD = 30 dB
	ACS BS TDD = 50 dB 1

	3
	ACIR_BS_BS
	43.8 dB
	ACLR BS TDD = 45 dB
	ACS BS SBFD = 50 dB 1

	
	ACIR_BS_UE
	32.7 dB
	ACLR BS TDD = 45 dB
	ACS UE SBFD = 33 dB

	4
	ACIR_UE_UE
	28.2 dB
	ACLR UE TDD = 30 dB
	ACS UE SBFD = 33 dB

	
	ACIR_UE_BS
	30.0 dB
	ACLR UE TDD = 30 dB
	ACS BS SBFD = 50 dB 1

	Note 1: For SBFD coexistence evaluation 50 dB BS ACS was used, even though the BS RF requirement is based on 46 dB. 


 


Table 2-2: FR2 Baseline ACIR derived from baseline assumptions for legacy TDD and SBFD
	Coexistence Case
	ACIR of interest
	Baseline ACIR
	ACLR
	ACS

	1
	ACIR_UE_UE
	20.0 dB
	ACLR UE SBFD = 23 dB
	 ACS UE TDD = 23 dB

	
	ACIR_BS_UE
	21.8 dB
	ACLR BS SBFD = 28 dB
	ACS UE TDD = 23 dB

	2
	ACIR_BS_BS
	22.5 dB
	ACLR BS SBFD = 28 dB
	ACS BS TDD = 24 dB

	
	ACIR_UE_BS
	20.4 dB
	ACLR UE SBFD = 23 dB
	ACS BS TDD = 24 dB

	3
	ACIR_BS_BS
	22.5 dB
	ACLR BS TDD = 28 dB
	ACS BS SBFD = 24 dB

	
	ACIR_BS_UE
	21.8 dB
	ACLR BS TDD = 28 dB
	ACS UE SBFD = 23 dB

	
4
	ACIR_UE_UE
	20.0 dB
	ACLR UE TDD = 23 dB
	ACS UE SBFD = 23 dB

	
	ACIR_UE_BS
	20.4 dB
	ACLR UE TDD = 23 dB
	ACS BS SBFD = 24 dB



The simulation scope and corresponding priorities for deployment scenarios and coexistence evaluation cases are listed in Table 2-3 and Table 2-4. 
Table 2-3: Network deployment scenarios 
	Scenario
	FR
	Aggressor
	Victim
	References

	1
	FR1
	Urban Macro
	Urban Macro
	[2], [3], [4], [5], [6]

	2
	FR1
	Urban Hotspot
	Urban Hotspot
	[2], [3], [4], [6]

	3
	FR1
	Indoor
	Indoor
	This contribution

	4
	FR1
	Urban Macro
	Micro
	[6]

	5
	FR1
	Micro
	Micro
	[6]

	6
	FR2-1
	Urban Macro
	Urban Macro
	[2], [3], [6]

	7
	FR2-1
	Urban Hotspot
	Urban Hotspot
	[2]

	8
	FR2-1
	Urban Micro
	Urban Micro
	

	9
	FR2-1
	Indoor
	Indoor
	This contribution



In this contribution we will focus on indoor scenarios for FR1 and FR2, so Scenario 3 and 9.
Table 2-4: Coexistence cases
	Case
	Aggressor
	Victim
	Slot allocation
Aggressor                                        Victim

	1
	SBFD
	TDD DL
	[image: ]           [image: ]

	2
	SBFD
	TDD UL
	[image: ]           [image: ]

	3
	TDD DL
	SBFD
	[image: ]           [image: ]

	4
	TDD UL
	SBFD
	[image: ]           [image: ]












2.1 Scenario 3
Scenario 3 consists of a coexistence Indoor scenario in FR1, where users (UEs) are uniformly distributed in the indoor office 120x50 m2 area. The deployments of the two operators consider as a baseline a best-case scenario where the BSs are placed with inter-site distance of 20 m. The area is covered by 6 BSs from operator A and 6 BSs from operator B. More details on the scenario are reported in the Annex in section 5. For this scenario, Cases 1, 2, 3 and 4 have been evaluated.

2.1.1 Case 1
Case 1 refers to the coexistence case where the aggressor is an SBFD Indoor network, and the victim is the DL (Down-Link) of legacy static TDD Indoor network. In this coexistence case, we are interested in observing the impact of UE-to-UE CLI (Cross-Link Interference), UEs are uniformly distributed in the office, there are not DL coverage issues, so the DL signal is strong enough and resilient to UE-to-UE CLI, and DL degradation is not observed in Figure 2.1.1-1.
[image: ]    [image: ]
Figure 2.1.1-1: Case 1: DL mean and 5%-tile user throughput of TDD, FR1, scenario 3 
(sweeping ACIR_UE_UE)
Observation 1: For Scenario 3/Case 1, where users are uniformly distributed in the indoor area, the DL signal is strong and resilient to UE-to-UE CLI, so that degradation is not observed.

2.1.2 Case 2
Case 2 refers to the coexistence case where the aggressor is the SBFD DU Indoor operator, and the victim is the UL (Up-Link) of the legacy static TDD Indoor operator. 
Figure 2.1.2-1 shows the UL mean and 5%-tile user throughput of the Indoor TDD network. Considering the reference ACIR values based on the assumptions, only a slight degradation in any case below 5% is observed with respect to the baseline. The scenario is not limited in coverage and the UL is strong enough to be resilient to CLI, even that coming from other BSs. The frequency separation from the other operator attenuates interference from the other operator, so that the dominant source of interference comes from the same operator and frequency channel.
[image: ]    [image: ]
Figure 2.1.2-1: Case 2: UL mean and 5%-tile user throughput of TDD, FR1, scenario 3 
(sweeping ACIR_BS_BS)
Observation 2: For Scenario 3/Case 2, the DL of SBFD does not cause disruptive BS-to-BS interference against the UL of TDD. Degradation is not observed since the UL is strong to be resilient to BS-to-BS interference, and the dominant source of interference is that internal to the same TDD operator and happening on the same link and channel.

2.1.3 Case 3
Case 3 refers to the coexistence case where the aggressor is the legacy TDD Indoor operator, and the victim are the UL and DL of the SBFD Indoor operator.
Figure 2.1.3-1 shows the UL mean and 5%-tile user throughput of SBFD, when the aggressor is the DL of TDD Indoor operator. Considering the reference ACIR assumptions, it can be observed that a very small degradation, below 5%, is caused by the TDD DL operator against the UL SBFD. The scenario is not limited in coverage and the UL is strong enough to be resilient to CLI, even that coming from other BSs. The interference from the other operator is not the dominant source of interference in this scenario/case. 
Figure 2.1.3-2 shows the DL mean and 5%-tile user throughput of SBFD, when the aggressor is the DL of TDD Indoor operator. It can be observed that the DL of SBFD can coexist with the DL of TDD, and the performance degradation is below 5%.
[image: ]    [image: ]
Figure 2.1.3-1: Case 3: UL mean and 5%-tile user throughput of SBFD, FR1, scenario 3 
(sweeping ACIR_BS_BS)
[image: ]    [image: ]
Figure 2.1.3-2: Case 3: DL mean and 5%-tile user throughput of SBFD, FR1, scenario 3 
(sweeping ACIR_BS_UE)
Observation 3: For Scenario 3/Case 3, the DL of TDD does not cause disruptive interference against the UL of SBFD or the DL of SBFD. Degradation is not observed since the UL and DL of SBFD are strong to be resilient to interference from the other operator. The interference from the other operator is not the dominating source of interference. 

2.1.4 Case 4
Case 4 refers to the coexistence case where the aggressor is the UL of legacy TDD Indoor operator, and the victim are the DL and UL of the SBFD Indoor operator.
Figure 2.1.4-1 and Figure 2.1.4-2 show the DL and UL mean and 5%-tile user throughput of SBFD network, respectively, in an Indoor scenario. As it can be observed, there is not a coexistence issue on the DL and UL of SBFD performance in Indoor setting. The reason is that the scenario is not coverage limited in DL, so the DL is strong enough to be resilient to UE-to-UE CLI, in case two UEs happen to be scheduled at the same time one in UL and one in DL and happen to be very close to each other. The dominant source of interference is the SBFD internal, the frequency separation already attenuates enough the interference from the other operator.
[image: ]   [image: ]
Figure 2.1.4-1: Case 4: DL mean and 5%-tile user throughput of SBFD network, FR1, scenario 3 (sweeping ACIR_UE_UE)
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Figure 2.1.4-2: Case 4: UL mean and 5%-tile user throughput of SBFD network, FR1, scenario 3 (sweeping ACIR_UE_BS)
Observation 4: For Scenario 3/Case 4, where users are uniformly distributed in the indoor area, the DL signal is strong and resilient to UE-to-UE CLI, so that degradation is not observed. The dominant source of interference is not the one coming from the other operator.

2.2 Scenario 9
Scenario 9 consists of a coexistence Indoor scenario in FR2, where users (UEs) are uniformly distributed in the indoor office 120x50 m2 area. The deployments of the two operators consider as a baseline a best-case scenario where the BSs are placed with inter-site distance of 20 m. The area is covered by 6 BSs from Operator A and 6 BSs from operator B. More details on the scenario are reported in the Annex in section 5. For this scenario, Cases 1, 2, 3 and 4 have been evaluated.

2.2.1 Case 1
Case 1 refers to the coexistence case where the aggressor is an SBFD Indoor network, and the victim is the DL of legacy static TDD Indoor network. In this coexistence case, we are interested in observing the impact of UE-to-UE CLI, UEs are uniformly distributed in the office, there are not DL coverage issues, so the DL signal is strong enough and resilient to UE-to-UE CLI, and DL degradation is not observed in Figure 2.2.1-1.
Compared to FR1 we observe in the details of the data that UE-to-UE CLi is slightly more visible in FR2 than FR1. The reason is that the antenna provides some more directionality and the ACIR values are lower than in FR1 case. Anyway, in both scenarios there is no degradation compared to the baseline.

[image: ]    [image: ]Figure 2.2.1-1: Case 1: DL mean and 5%-tile user throughput of TDD, FR2, scenario 9 
(sweeping ACIR_UE_UE)
Observation 5: For Scenario 9/Case 1, where users are uniformly distributed in the indoor area, the DL signal is strong and resilient to UE-to-UE CLI, so that degradation is not observed. The dominant source of interference is the same operator and same link interference, rather than the one coming from the other operator.

2.2.2 Case 2
Case 2 refers to the coexistence case where the aggressor is the SBFD DU Indoor operator, and the victim is the UL of the legacy static TDD Indoor operator. 
Figure 2.2.2-1 shows the UL mean and 5%-tile user throughput of the Indoor TDD network. Considering the reference ACIR values based on the assumptions, only a slight degradation in any case below 5% is observed with respect to the baseline. The scenario is not limited in coverage and the UL is strong enough to be resilient to CLI, even that coming from other BSs. The frequency separation from the other operator attenuates interference from the other operator, so that the dominant source of interference comes from the same operator and frequency channel.
Compared to FR1 scenario, in the details of the data we observe some increment in the noise figure due to a higher wideband power received by the BS, from both UEs and BSs. 
[image: ]    [image: ]
Figure 2.2.2-1: Case 2: UL mean and 5%-tile user throughput of TDD, FR2, scenario 9 
(sweeping ACIR_BS_BS)
Observation 6: For Scenario 9/Case 2, the DL of SBFD does not cause disruptive BS-to-BS interference against the UL of TDD. Degradation is not observed since the UL is strong to be resilient to BS-to-BS interference, and the dominant source of interference is that internal to the same TDD operator and happening on the same link and channel.

2.2.3 Case 3
Case 3 refers to the coexistence case where the aggressor is the legacy TDD Indoor operator, and the victim are the UL and DL of the SBFD Indoor operator.
Figure 2.2.3-1 shows the UL mean and 5%-tile user throughput of SBFD, when the aggressor is the DL of TDD Indoor operator. Considering the reference ACIR assumptions, it can be observed that a very small degradation is caused by the TDD DL operator against the UL SBFD. The scenario is not limited in coverage and the UL is strong enough to be resilient to CLI, even that coming from other BSs. The interference from the other operator is not the dominant source of interference in this scenario/case. 
Compared to FR1 scenario, in the details of the data we observe some increment in the noise figure due to a higher wideband power received by the BS, from both UEs and BSs. 
Figure 2.2.3-2 shows the DL mean and 5%-tile user throughput of SBFD, when the aggressor is the DL of TDD Indoor operator. It can be observed that the DL of SBFD can coexist with the DL of TDD, and the performance degradation is below 5%.
[image: ]    [image: ]
Figure 2.2.3-1: Case 3: UL mean and 5%-tile user throughput of SBFD, FR2, scenario 9 
(sweeping ACIR_BS_BS)
[image: ]   [image: ]
Figure 2.2.3-2: Case 3: DL mean and 5%-tile user throughput of SBFD, FR2, scenario 9 
(sweeping ACIR_BS_UE)
Observation 7: For Scenario 9/Case 3, the DL of TDD does not cause disruptive interference against the UL of SBFD or the DL of SBFD. Degradation is not observed since the UL and DL of SBFD are strong to be resilient to interference from the other operator. The interference from the other operator is not the dominating source of interference.



2.2.4 Case 4
Case 4 refers to the coexistence case where the aggressor is the UL of legacy TDD Indoor operator, and the victim are the DL and UL of the SBFD Indoor operator.
Figure 2.2.4-1 and Figure 2.2.4-2 show the DL and UL mean and 5%-tile user throughput of SBFD network, respectively, in an Indoor scenario. As it can be observed, there is not a coexistence issue in the DL and UL of SBFD performance in Indoor scenario. The reason is that the scenario is not coverage limited in DL or UL. Specifically, the DL is strong enough to be resilient to UE-to-UE CLI, in case two UEs happen to be scheduled at the same time one in UL and one in DL and happen to be very close to each other. The dominant source of interference is the SBFD internal, the frequency separation already attenuates enough the interference from the other operator.
[image: ]    [image: ]
Figure 2.2.4-1: Case 4: UL mean and 5%-tile user throughput of SBFD, FR2, scenario 9 
(sweeping ACIR_BS_BS)
[image: ]     [image: ]
Figure 2.2.4-2: Case 4: DL mean and 5%-tile user throughput of SBFD, FR2, scenario 9 
(sweeping ACIR_BS_UE)
Observation 8: For Scenario 3/Case 4, where users are uniformly distributed in the indoor area, the DL signal is strong and resilient to UE-to-UE CLI, so that degradation is not observed. The dominant source of interference is not the one coming from the other operator.







2.3 Simulation result overview
2.3.1 Scenario 3
The results for scenario 3 are listed in Table 2.3.1-1, Table 2.3.1-2, Table 2.3.1-3, Table 2.3.1-4, Table 2.3.1-5 and Table 2.3.1-6.
Table 2.3.1-1: Scenario 3, Case 1
	Company
	Observation
Point
	
	Performance degradation

	
	
	
	Swept ACIR offset (dB)

	
	
	
	0
	2
	4
	6
	8

	





Ericsson
	


5%
	SINR degradation
(dB)
	0
	0
	0
	0
	0

	
	
	Throughput degradation
(%)
	0
	0
	0
	0
	0

	
	
	50% SINR degradation 
(dB)
	0
	0
	0
	0
	0

	
	
	Mean Throughput degradation
(%)
	0.0164
	0.0141
	0.011
	0.0095
	0.0084



Table 2.3.1-2: Scenario 3, Case 2
	Company
	Observation
Point
	
	Performance degradation

	
	
	
	Swept ACIR offset (dB)

	
	
	
	0
	2
	4
	6
	8

	






Ericsson
	


5%
	SINR degradation
(dB)
	0.1643
	0.0813
	0.0246
	0.0147
	0.0077

	
	
	Throughput degradation
(%)
	2.2186
	1.1014
	0.3333
	0.2
	0.1051

	
	
	50% SINR degradation 
(dB)
	0.324
	0.2437
	0.1895
	0.1603
	0.1162

	
	
	Mean Throughput degradation
(%)
	2.0034
	1.3877
	0.9628
	0.6706
	0.4566










Table 2.3.1-3: Scenario 3, Case 3, UL
	Company
	Victim
	Observation
Point
	
	Performance degradation
	Performance degradation reference


	
	
	
	
	Swept ACIR offset (dB)
	

	
	
	
	
	0
	2
	4
	6
	8
	

	






Ericsson
	SBFD UL
	


5%
	SINR degradation
(dB)
	0.2102
	0.0986
	0.0402
	0.0402
	0.0258
	0

	
	
	
	Throughput degradation
(%)
	2.8367
	1.3357
	0.5455
	0.5454
	0.35
	0

	
	
	
	50% SINR degradation 
(dB)
	0.2689
	0.193
	0.1577
	0.1256
	0.0805
	0.11

	
	
	
	Mean Throughput degradation
(%)
	1.8921
	1.2432
	0.8078
	0.5672
	0.3718
	0.435



Table 2.3.1-4: Scenario 3, Case 3, DL
	[bookmark: _Hlk144981688]Company
	Victim
	Observation
Point
	
	Performance degradation
	Performance degradation reference


	
	
	
	
	Swept ACIR offset (dB)
	

	
	
	
	
	0
	2
	4
	6
	8
	

	







Ericsson
	SBFD DL
	


5%
	SINR degradation
(dB)
	0.03
	0.01
	0.01
	0.01
	0.005
	0.0315

	
	
	
	Throughput degradation
(%)
	0.4897
	0.0232
	0.1322
	0.118
	0.0058
	0.4043

	
	
	
	50% SINR degradation 
(dB)
	0.1915
	0.1659
	0.1297
	0.0765
	0.0544
	0.1878

	
	
	
	Mean Throughput degradation
(%)
	0.7189
	0.5124
	0.3537
	0.265
	0.1712
	0.7172



Table 2.3.1-5: Scenario 3, Case 4, UL
	Company
	Victim
	Observation
Point
	
	Performance degradation
	Performance degradation reference


	
	
	
	
	Swept ACIR offset (dB)
	

	
	
	
	
	0
	2
	4
	6
	8
	

	







Ericsson
	SBFD UL
	


5%
	SINR degradation
(dB)
	0.0198
	0.0242
	0.0242
	0.0241
	0.0212
	0

	
	
	
	Throughput degradation
(%)
	0.269
	0.3289
	0.3282
	0.3277
	0.2886
	0

	
	
	
	50% SINR degradation 
(dB)
	0.073
	0.0418
	0.022
	0.012
	0.0046
	0.11

	
	
	
	Mean Throughput degradation
(%)
	0.3613
	0.2351
	0.1529
	0.0995
	0.0599
	0.435




Table 2.3.1-6: Scenario 3, Case 4, DL
	Company
	Victim
	Observation
Point
	
	Performance degradation
	Performance degradation reference


	
	
	
	
	Swept ACIR offset (dB)
	

	
	
	
	
	0
	2
	4
	6
	8
	

	







Ericsson
	SBFD DL
	


5%
	SINR degradation
(dB)
	0.014
	0.014
	0.014
	0.014
	0.014
	0.0315

	
	
	
	Throughput degradation
(%)
	0.1803
	0.1799
	0.1796
	0.1794
	0.1793
	0.4043

	
	
	
	50% SINR degradation 
(dB)
	0.0105
	0.01
	0.0097
	0.0094
	0.0093
	0.1878

	
	
	
	Mean Throughput degradation
(%)
	0.0085
	0.0065
	0.005
	0.0041
	0.0035
	0.7172












2.3.2 Scenario 9
The results for scenario 3 are listed in Table 2.3.2-1, Table 2.3.2-2, Table 2.3.2-3, Table 2.3.2-4, Table 2.3.2-5 and Table 2.3.2-6.
Table 2.3.2-1: Scenario 9, Case 1
	Company
	Observation
Point
	
	Performance degradation

	
	
	
	Swept ACIR offset (dB)

	
	
	
	0
	2
	4
	6
	8

	





Ericsson
	


5%
	SINR degradation
(dB)
	0.048
	0.0399
	0.0317
	0.0002
	0.0001

	
	
	Throughput degradation
(%)
	0.5922
	0.492
	0.3912
	0.0029
	0.0011

	
	
	50% SINR degradation 
(dB)
	0.3321
	0.2493
	0.1809
	0.1459
	0.1036

	
	
	Mean Throughput degradation
(%)
	1.1695
	0.8149
	0.5775
	0.3636
	0.2673




Table 2.3.2-2: Scenario 9, Case 2
	Company
	Observation
Point
	
	Performance degradation

	
	
	
	Swept ACIR offset (dB)

	
	
	
	0
	2
	4
	6
	8

	






Ericsson
	


5%
	SINR degradation
(dB)
	0.214
	0.1398
	0.0249
	0
	-0.0788

	
	
	Throughput degradation
(%)
	3.3785
	1.9636
	0.8852
	0.1519
	-0.0738

	
	
	50% SINR degradation 
(dB)
	0.2169
	0.1872
	0.1572
	0.1313
	0.1076

	
	
	Mean Throughput degradation
(%)
	1.7005
	1.2771
	0.9402
	0.6751
	0.4880











Table 2.3.2-3: Scenario 9, Case 3, UL
	Company
	Victim
	Observation
Point
	
	Performance degradation
	Performance degradation reference


	
	
	
	
	Swept ACIR offset (dB)
	

	
	
	
	
	0
	2
	4
	6
	8
	

	






Ericsson
	SBFD UL
	


5%
	SINR degradation
(dB)
	0.5817
	0.3467
	0.2163
	0.1276
	0.0564
	0.313

	
	
	
	Throughput degradation
(%)
	6.5207
	3.9326
	1.8934
	1.157
	0.6784
	3.933

	
	
	
	50% SINR degradation 
(dB)
	0.249
	0.2202
	0.2061
	0.1959
	0.1801
	0.2474

	
	
	
	Mean Throughput degradation
(%)
	2.1831
	1.7193
	1.4048
	1.1492
	0.9575
	1.697



Table 2.3.2-4: Scenario 9, Case 3, DL
	Company
	Victim
	Observation
Point
	
	Performance degradation
	Performance degradation reference


	
	
	
	
	Swept ACIR offset (dB)
	

	
	
	
	
	0
	2
	4
	6
	8
	

	







Ericsson
	SBFD DL
	


5%
	SINR degradation
(dB)
	0.4424
	0.2929
	0.2154
	0.1178
	0.0017
	0.4436

	
	
	
	Throughput degradation
(%)
	5.0656
	3.3662
	2.4799
	1.36
	0.0191
	4.9538

	
	
	
	50% SINR degradation 
(dB)
	1.0337
	0.7829
	0.616
	0.4852
	0.3483
	1.13

	
	
	
	Mean Throughput degradation
(%)
	3.018
	2.2088
	1.6172
	1.187
	0.8351
	3.1922











Table 2.3.2-5: Scenario 9, Case 4, UL
	Company
	Victim
	Observation
Point
	
	Performance degradation
	Performance degradation reference


	
	
	
	
	Swept ACIR offset (dB)
	

	
	
	
	
	0
	2
	4
	6
	8
	

	






Ericsson
	SBFD UL
	


5%
	SINR degradation
(dB)
	0.3467
	0.1989
	0.1427
	0.1371
	0.0964
	0.313

	
	
	
	Throughput degradation
(%)
	3.7347
	1.6413
	1.1883
	1.1785
	0.9014
	3.933

	
	
	
	50% SINR degradation 
(dB)
	0.197
	0.1525
	0.1211
	0.1035
	0.092
	0.2474

	
	
	
	Mean Throughput degradation
(%)
	1.6452
	1.2871
	1.0394
	0.8939
	0.7809
	1.697



Table 2.3.2-6: Scenario 9, Case 4, DL
	Company
	Victim
	Observation
Point
	
	Performance degradation
	Performance degradation reference


	
	
	
	
	Swept ACIR offset (dB)
	

	
	
	
	
	0
	2
	4
	6
	8
	

	







Ericsson
	SBFD DL
	


5%
	SINR degradation
(dB)
	0.0966
	0.0863
	0.093
	0.073
	0.0378
	0.4436

	
	
	
	Throughput degradation
(%)
	1.1159
	0.9966
	1.0739
	0.8432
	0.4368
	4.9538

	
	
	
	50% SINR degradation 
(dB)
	0.494
	0.4326
	0.3432
	0.2483
	0.2031
	1.13

	
	
	
	Mean Throughput degradation
(%)
	1.2197
	0.8915
	0.7074
	0.5442
	0.4119
	3.1922












3. Conclusion
In this contribution we present simulation results and corresponding observations relevant for the adjacent channel coexistence evaluation part of SBFD SI (FS_NR_duplex_evo). In previous contribution [2, 3, 4, 5, 6] we have provided simulation results for Scenario 1, 2, 4, 5, 6 and 7. In this contribution we present simulation results for Scenario 3 and 9. A detailed overview of all considered scenarios and all relevant cases are presented in section 2.1 for FR1 and section 2.2 for FR2-1 of this contribution. The coexistence simulation results are collected in a pre-defined table format in section 2.3. Detailed results are captured in a pre-defined Excel format in a companion contribution [7].    
Based on the simulation results presented in this contribution following observations have been identified:
Observation 1: For Scenario 3/Case 1, where users are uniformly distributed in the indoor area, the DL signal is strong and resilient to UE-to-UE CLI, so that degradation is not observed.
Observation 2: For Scenario 3/Case 2, the DL of SBFD does not cause disruptive BS-to-BS interference against the UL of TDD. Degradation is not observed since the UL is strong to be resilient to BS-to-BS interference, and the dominant source of interference is that internal to the same TDD operator and happening on the same link and channel.
Observation 3: For Scenario 3/Case 3, the DL of TDD does not cause disruptive interference against the UL of SBFD or the DL of SBFD. Degradation is not observed since the UL and DL of SBFD are strong to be resilient to interference from the other operator. The interference from the other operator is not the dominating source of interference. 
Observation 4: For Scenario 3/Case 4, where users are uniformly distributed in the indoor area, the DL signal is strong and resilient to UE-to-UE CLI, so that degradation is not observed. The dominant source of interference is not the one coming from the other operator.
Observation 5: For Scenario 9/Case 1, where users are uniformly distributed in the indoor area, the DL signal is strong and resilient to UE-to-UE CLI, so that degradation is not observed. The dominant source of interference is the same operator and same link interference, rather than the one coming from the other operator.
Observation 6: For Scenario 9/Case 2, the DL of SBFD does not cause disruptive BS-to-BS interference against the UL of TDD. Degradation is not observed since the UL is strong to be resilient to BS-to-BS interference, and the dominant source of interference is that internal to the same TDD operator and happening on the same link and channel.
Observation 7: For Scenario 9/Case 3, the DL of TDD does not cause disruptive interference against the UL of SBFD or the DL of SBFD. Degradation is not observed since the UL and DL of SBFD are strong to be resilient to interference from the other operator. The interference from the other operator is not the dominating source of interference.
Observation 8: For Scenario 3/Case 4, where users are uniformly distributed in the indoor area, the DL signal is strong and resilient to UE-to-UE CLI, so that degradation is not observed. The dominant source of interference is not the one coming from the other operator.
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5. Annex
In Table 5-1 and Table 5-2, parameters considered for simulation campaign relevant FR1 and FR2, are listed.
Table 5-1: Indoor scenario FR1

	 
	Parameters
	Scenario

	System parameters
	Scenario
	InH, 120x50 m2, 6 BS per operator, 1 sectors per site

	
	ISD
	20 m

	
	Carrier Frequency
	4 GHz

	
	Duplex Type
	Static TDD (DDDDU), SBFD (XXXXX)

	
	Base Static TDD pattern
	80:20 DL:UL

	
	SBFD pattern
	100% SBFD slots

	
	Channel bandwidth
	100 MHz for STDD
80:20 MHz (DU) for SBFD

	
	Available resource blocks
	273 for STDD
218:55 (DU) for SBFD

	
	Switching time
	DL->UL: 2OS in the D slot

	
	Sub-Carrier spacing
	30 kHz

	
	Number of active UEs
	1 active users in UL or DL per cell at a time

	
	Channel model
	gNB-UE: InH TR 38.803
gNB-gNB: InH TR 38.803
UE-UE: InH TR 38.803

	
	UE to BS min 2D distance
	0 m

	
	Grid-shift
	N/A

	BS
	(Mg, Ng, M, N, P)
	TDD: (1,1,4,4,2)
same antenna gain: (1,1,4,4,2) (config 2)
 same antenna area: (1,1,2,4,2) (config 1)

	
	Sub-array configuration
	1x1

	
	gNB Tx Power 
	24 dBm (same antenna gain)

	
	(dv, dh)
	(0.5λ, 0.5λ)

	
	Antenna element gain
	5 dBi

	
	Antenna element
	(3dB,3dB)=(90,90) o
 SLAv=25 dB, Am=25 dB

	
	Subarray electrical down-tilt
	N/A

	
	Mechanical down-tilt
	90 deg

	
	Beamforming method
	Frequency domain

	
	Noise figure
	13 dB

	
	Link level model
	As per TR 38.803

	
	BS height
	3 m

	
	Panel HW assumptions
	Same antenna gain, same antenna area

	UE
	Antenna model
	isotropic

	
	Antenna element gain
	0 dBi

	
	Max UE TX Power
	23 dBm

	
	UE power control
	Sec. 9.1 TR36.942

	
	SNR target
	15 dB

	
	Noise figure
	9 dB

	
	Link level model
	As per TR 38.803

	
	UE distribution outdoor/indoor
	100% indoor and uniformly distributed distribution





Table 5-2: Indoor scenario FR2
	
	Parameters
	Scenario

	System parameters
	Scenario
	InH, 120x50 m2, 6 BS per operator, 1 sector per site

	
	ISD
	20 m

	
	Carrier Frequency
	30 GHz

	
	Duplex Type
	Static TDD (DDDDU), SBFD (XXXXX)

	
	Base Static TDD pattern
	80:20 DL:UL

	
	SBFD pattern
	100% SBFD slots

	
	Channel bandwidth
	200 MHz for STDD
160:40 MHz (DU) for SBFD

	
	Available resource blocks
	132 for STDD
106:26 (DU) for SBFD

	
	Switching time
	DL->UL: 2OS in the D slot

	
	Sub-Carrier spacing
	120 kHz

	
	Number of active UEs
	1 active users in UL or DL per cell at a time

	
	Channel model
	gNB-UE: InH TR 38.803
gNB-gNB: InH TR 38.803
UE-UE: InH TR 38.803

	
	UE to BS min 2D distance
	0 m

	
	Grid-shift
	N/A

	BS
	(Mg, Ng, M, N, P)
	TDD: (1,1,4,8,2)
same antenna gain: (1,1,4,8,2) (config 2)
 same antenna area: (1,1,2,8,2) (config 1)

	
	Sub-array configuration
	1x1

	
	gNB Tx Power 
	24 dBm (same antenna gain)

	
	(dv, dh)
	(0.5λ, 0.5λ)

	
	Antenna element gain
	3 dBi

	
	Antenna element
	TR 38.803

	
	Subarray electrical down-tilt
	N/A

	
	Mechanical down-tilt
	90 deg

	
	Beamforming method
	Frequency domain

	
	Noise figure
	10 dB

	
	Link level model
	As per TR 38.803

	
	BS height
	3 m

	
	Panel HW assumptions
	Same antenna gain, same antenna area

	UE
	UE Antenna model
	(1,1,2,2,2)

	
	Antenna element gain
	5.5 dBi

	
	Max UE TX Power
	23 dBm

	
	UE power control
	Sec. 9.1 TR36.942

	
	SNR target
	15 dB

	
	Noise figure
	10 dB

	
	Link level model
	As per TR 38.803

	
	UE distribution outdoor/indoor
	100% indoor and uniformly distributed distribution
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