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[bookmark: _Ref465963108]Introduction
In RAN4#108, significant effort was done within RAN4 to collect SBFD coexistence results and finalize some open items, as captured in [1]. The submitted results for all the cases and scenarios were collected in [2]. In this paper, we complement our submitted results in [3] in RAN4#108 with additional updates and our views on how to progress the SBFD coexistence work in RAN4. 
Discussion
In [2], simulation results for the scenarios and cases provided in Table 1and Table 2 were provided. 
[bookmark: _Ref131602665]Table 1 Agreed SBFD coexistence scenarios in RAN4#106 [1].
	Victim
	Aggressor
	Figures: 
Aggressor(left) and Victim(right)
	Aggressor baseline
	Priority

	NR TDD DL
	SBFD (DU)
	[image: A picture containing screenshot, rectangle, yellow, colorfulness

Description automatically generated]
Case 1
	NR TDD DL
	High

	NR TDD UL
	SBFD (DU)
	[image: ]
Case 2
	NR TDD UL
	Low

	SBFD (DU)
	NR TDD DL
	[image: A picture containing screenshot, rectangle, yellow, colorfulness

Description automatically generated]
Case 3
	No system in adjacent channel
	High

	SBFD(DU)
	NR TDD UL
	[image: ]
Case 4
	
	Low



[bookmark: _Ref134170322][bookmark: _Ref142639181]Table 2 Scenarios for SBFD co-ex study.
	FR
	Scenario No.
	Deployment Scenario1
(Aggressor -> Victim)
	Priority

	FR1
(4GHz)
	1
	Urban Macro -> Urban Macro
	High

	
	2
	Urban Hotspot -> Urban Hotspot
	Note 4

	
	3
	Indoor -> Indoor
	Low

	
	4
	UMa-to-UMi
	Note 5

	
	5
	UMi-to-UMi
	Note 6

	FR2
(30GHz)
	6
	Urban Macro -> Urban Macro
	High

	
	7
	Urban Hotspot -> Urban Hotspot
	Note 4

	
	8
	Urban Micro -> Urban Micro
	Low

	
	9
	Indoor -> Indoor
	Low

	Note 1: The Urban Macro is agreed as baseline scenario for SBFD co-ex study with high priority in RAN4#104-e, while it does not preclude other scenarios.
Note 2: The Urban Hotspot uses the same assumption as Urban Macro, except that Urban Macro uses random dropping method for UE while Urban Hotspot uses cluster-based dropping method for UE. Both random dropping and cluster-based dropping for calibration.
Note 3: Consider Urban Macro scenario first for calibration purpose.
Note 4: Companies are encouraged to provide simulation results for Urban Hotspot scenario as 2nd priority. [Editor’s Note: Agreement 2.2.1 of R4-2302888]
Note 5: Companies also encouraged to simulate Uma-to-UMi co-existence scenario as 2nd priority. [Editor’s Note: Agreement 2.2.3 of R4-2302888]
Note 6: Use UMi simulation assumption R4-2305922 as starting point. Consider Tx power refer to 3GPP UMi output power. Detailed simulation assumptions will be discussed after RAN4#107 meeting. 



In this contribution we present our views (and updates, for some cases) on for the scenarios highlighted in Table 1 and Table 2 and derive our observations and conclusions on the SBFD deployment coexistence impact and challenges. Additional information on the detailed results can be found in [1]. 
Coexistence simulation results
Throughout this section our coexistence simulation results for the different scenarios and configurations are presented. We follow the simulation methodology and parameters presented in [2], where the RF parameters (i.e., ACLR and ACS) are determined based on the degradation caused by the adjacent channel interference (ACI). 
Simulation assumptions
For the results presented in this section, the simulations assumptions were based on R4-2305923 and for the parameters with multiple options the following table was considered. Unless not mentioned in the table below, the parameters are based on R4-2305923. Our results unless otherwise stated are based on 100% grid shift between the victim and aggressor network. A visualization of the network is shown in Figure 1 where the blue and red lines represent the victim and aggressor network, respectively. 
[bookmark: _Ref142290447]Table 3 Simulation parameters and assumptions considered.
	Simulation 
	Simulation parameter
	Assumption 

	Network Layout
	Grid shift %
	100%

	
	UE deployment
	Random deployment with Baseline: 20% indoor and 80% outdoor and 100% outdoor for FR2

	Path-loss model
	Macro-to-Macro:  
	UMa (h_UE = 25 m) see TR 38.803

	
	For LoS probability for Macro-to-Macro case
	Reuse the same model as in TR 38.828 with h_UT equals to 25m;

	
	UE-to-UE
	UMi (h_BS=1.5 m ~ 22.5 m)+ penetration loss see TR 38.803. UMi model is not applicable when 2D distance is less than 10m, instead FSPL is applicable.

	BS and UE configuration
	BS Tx power
	For legacy TDD: 49dBm/100MHz for dual polarizations. 
For SBFD antenna configuration 2: 49dBm/100MHz for dual polarizations. 

	
	UE Tx power 
	23 dBm FR1 and 13.4 FR2

	
	SBFD/TDD PSD configuration
	For SBFD power allocation consider constant PSD for transmitted power, which is the same as for legacy TDD

	
	BS antenna configurations
	both SBFD and NR TDD gNB re-use TR 38.828 model without considering sub-arrays.
For SBFD antenna configuration 2: (Mg,Ng,M,N,P)= (1,1,8,8,2) (dH,dV)=(0.5,0.8)λ

	
	SBFD configuration 
	DU configuration with {DU}: {80MHz, 20MHz} FR1
DU configuration with {DU}: {160MHz, 40MHz} FR2

	
	UE/BS ACLR model
	Agreed ACLR model as in R4-2305923.

	
	Relative ACIR
	Derived from legacy ACLR and ACS of legacy BS and UE



[image: ]
[bookmark: _Ref142640000]Figure 1 Visualization of 100% grid shift consideration
FR1 results
Urban Macro -> Urban Macro
NR TDD as a victim
Downlink as a victim
Figure 2 and Table 4 present the SINR and throughput with ACI for FR1 UMa deployment when the victim is operating in a TDD DL slot. As observed, the performance impact of SBFD operation in the adjacent channel is nearly negligible when compared to the legacy NR TDD DL. It is apparent that for Macro-Macro scenarios (impact on UE), the adjacent interference is dominated by legacy DL interference from co-channel and aggressor gNBs. In addition, no performance degradation relating to ACLR/ACS due to inter-UE CLI is observed in SBFD adjacent channel operation.
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[bookmark: _Ref142641086]Figure 2 FR1 UMa downlink statistics for NR TDD DL as a victim
[bookmark: _Ref142641115]Table 4 FR1 UMa downlink ACIR results for NR TDD DL as a victim.
	Company
	Observation point
	
	Performance degradation
	Choice of optional simulation parameters

	
	
	
	Relative ACIR (dB)
(Note 1)
	Relative ACIR + step (dB)
	Relative ACIR + step (dB)
	

	Qualcomm Inc.
	5%
	SINR degradation (dB)
	-0.06
	-
	-
	Provided in Table 3

	
	
	Throughput degradation (%)
	-0.69
	-
	-
	

	
	
	50% SINR degradation (dB)
	-0.084
	-
	-
	

	
	
	Mean Throughput degradation (%)
	-0.18
	-
	-
	



Observation 1: For FR1 urban macro and TDD DL as a victim, no SINR or throughput degradation is observed when adjacent network is SBFD-capable compared to when the adjacent network is a TDD DL network.
Uplink as a victim
Figure 3 and Table 5 present the SINR and throughput with ACI for FR1 UMa deployment when the victim is operating in a TDD UL slot. There is an observed performance impact of SBFD operation in the adjacent channel due to the inter-gNB CLI compared to the legacy NR TDD DL. This degradation is also existent with unsynchronized deployments where the inter-gNB CLI is larger than the legacy inter-UE interference. 
	[image: ]
	[image: ]


[bookmark: _Ref142641195]Figure 3 FR1 UMa uplink statistics for NR TDD UL as a victim
[bookmark: _Ref142641213]Table 5 FR1 UMa uplink ACIR results for NR TDD UL as a victim.
	Company
	Observation point
	
	Performance degradation
	Choice of optional simulation parameters

	
	
	
	Relative ACIR (dB)
(Note 1)
	Relative ACIR + 2 (dB)
	Relative ACIR + 8 (dB)
	

	Qualcomm Inc.
	5%
	SINR degradation (dB)
	3.25
	2.44
	0.84
	Provided in Table 3

	
	
	Throughput degradation (%)
	46.60
	37.25
	14.35
	

	
	
	50% SINR degradation (dB)
	1.23
	0.93
	0.38
	

	
	
	Mean Throughput degradation (%)
	9.34
	7.14
	3.09
	



Observation 2: For FR1 urban macro and TDD UL as a victim, SINR or throughput degradation is observed when adjacent network is SBFD-capable compared to when the adjacent network is a TDD DL network. However, this degradation is even higher with the case of fully unsynchronized deployments. 
SBFD as a victim
Figure 4 and Figure 5 present the SINR and throughput for the case where SBFD is a victim for downlink and uplink, respectively, while Table 6 shows the SINR and throughput degradation values. The ACIR values have been benchmarked against the legacy TDD synchronized and TDD fully non-synchronized cases (termed CLI). For SBFD DL as a victim, no SINR degradation is observed compared to legacy TDD DL network, while SINR and throughput degradation is observed for the case SBFD UL slot, however, this degradation is lower when compared to the fully non-synchronized case.  
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[bookmark: _Ref142642645]Figure 4 FR1 UMa downlink for NR SBFD DL as a victim
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[bookmark: _Ref142642647]Figure 5 FR1 UMa uplink for NR SBFD UL as a victim


[bookmark: _Ref142642659]Table 6 FR1 UMa ACIR results for NR SBFD as a victim.
	Company
	Victim
	Observation point
	
	Performance degradation
(SINR in dB, Throughput in %)
	Performance degradation reference 
	Choice of optional simulation parameters

	
	
	
	
	Relative ACIR (dB)
	Relative ACIR + 2 (dB)
	Relative ACIR + 8 (dB)
	
	

	Qualcomm Inc.
	SBFD DL
	5%
	SINR degradation (dB)
	0.04/0.35
	-
	-
	TDD sync DL / fully async (UL->DL)

	Provided in Table 3

	
	
	
	Throughput degradation (%)
	0.47/3.98
	-
	-
	
	

	
	
	
	50% SINR degradation (dB)
	0.018/0.41
	-
	-
	
	

	
	
	
	Mean Throughput degradation (%)
	0.56/1.73
	-
	-
	
	

	
	SBFD UL
	5%
	SINR degradation (dB)
	3.57/-0.02
	2.12/-1.8
	1.09/-2.87
	TDD sync DL / fully async (DL->UL)

	

	
	
	
	Throughput degradation (%)
	47.63/-7.3
	29.77/-54.58
	15.64/-85.66
	
	

	
	
	
	50% SINR degradation (dB)
	0.96/-0.41
	0.64/-0.79
	0.24/-1.85
	
	

	
	
	
	Mean Throughput degradation (%)
	7.35/-3.18
	4.87/-6.66
	1.84/-10.1
	
	



Observation 3: For FR1 urban macro and SBFD as a victim, no SINR or throughput degradation is observed for the DL slot while some degradation is observed for the uplink slot when the victim network is SBFD-capable with NR TDD DL in the adjacent channel. 
Proposal 1: It should be captured in the TR that even with degradation in the urban macro SBFD UL as a victim case,  latency reduction gains and UL coverage enhancements are expected with SBFD deployments. 
Indoor -> Indoor
NR TDD as a victim
Downlink as a victim
Figure 12 and Table 10 present the SINR and throughput with ACI for FR1 indoor deployment when the victim is operating in a TDD DL slot. The performance impact of SBFD operation in the adjacent channel is nearly negligible when compared to the legacy NR TDD DL.
	[image: ]
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[bookmark: _Ref142646428]Figure 12 FR1 InH downlink statistics for NR TDD DL as a victim
[bookmark: _Ref142646434]Table 10 FR1 InH downlink ACIR results for NR TDD DL as a victim.
	Company
	Observation point
	
	Performance degradation
	Choice of optional simulation parameters

	
	
	
	Relative ACIR (dB)
(Note 1)
	Relative ACIR + step (dB)
	Relative ACIR + step (dB)
	

	Qualcomm Inc.
	5%
	SINR degradation (dB)
	0
	-
	-
	Provided in Table 3

	
	
	Throughput degradation (%)
	-0.01
	-
	-
	

	
	
	50% SINR degradation (dB)
	0.014
	-
	-
	

	
	
	Mean Throughput degradation (%)
	-0.046
	-
	-
	



Observation 4: For FR1 indoor and TDD DL as a victim, no SINR or throughput degradation is observed when adjacent network is SBFD-capable compared to when the adjacent network is a TDD DL network.
Uplink as a victim
Figure 13 and Table 11 present the SINR and throughput with ACI for FR1 indoor deployment when the victim is operating in a TDD UL slot. The performance impact of SBFD operation in the adjacent channel is below the 5% degradation mark when compared to the legacy NR TDD DL.

	[image: ]
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[bookmark: _Ref142646530]Figure 13 FR1 InH uplink statistics for NR TDD DL as a victim
[bookmark: _Ref142646523]Table 11 FR1 InH uplink ACIR results for NR TDD DL as a victim.
	Company
	Observation point
	
	Performance degradation
	Choice of optional simulation parameters

	
	
	
	Relative ACIR (dB)
(Note 1)
	Relative ACIR + step (dB)
	Relative ACIR + step (dB)
	

	Qualcomm Inc.
	5%
	SINR degradation (dB)
	0.19
	-
	-
	Provided in Table 3

	
	
	Throughput degradation (%)
	2.46
	-
	-
	

	
	
	50% SINR degradation (dB)
	0.40175
	-
	-
	

	
	
	Mean Throughput degradation (%)
	1.9588
	-
	-
	



Observation 5: For FR1 indoor and TDD UL as a victim, no SINR or throughput degradation is observed when adjacent network is SBFD-capable compared to when the adjacent network is a TDD DL network.
SBFD as a victim
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Figure 14 FR1 UMa InH for NR SBFD DL as a victim
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Figure 15 FR1 UMa InH for NR SBFD UL as a victim


Table 12 FR1 InH uplink ACIR results for NR SBFD as a victim.
	Company
	Victim
	Observation point
	
	Performance degradation
(SINR in dB, Throughput in %)
	Performance degradation reference 
	Choice of optional simulation parameters

	
	
	
	
	Relative ACIR (dB)
	Relative ACIR + 2 (dB)
	Relative ACIR + 8 (dB)
	
	

	Qualcomm Inc.
	SBFD DL
	5%
	SINR degradation (dB)
	0.005/0.0237
	-
	-
	TDD sync DL / fully async (UL->DL)

	Provided in Table 3

	
	
	
	Throughput degradation (%)
	0/0.011
	-
	-
	
	

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

	
	
	
	Mean Throughput degradation (%)
	0.09/0.117
	-
	-
	
	

	
	SBFD UL
	5%
	SINR degradation (dB)
	0/0
	-
	-
	TDD sync DL / fully async (DL->UL)

	

	
	
	
	Throughput degradation (%)
	0/0.01
	-
	-
	
	

	
	
	
	50% SINR degradation (dB)
	0.004/0.02
	-
	-
	
	

	
	
	
	Mean Throughput degradation (%)
	0.09/0.11
	-
	-
	
	



Observation 6: For FR1 indoor and SBFD as a victim, no SINR or throughput degradation is observed for either the DL slot or the UL slot when the victim network is SBFD-capable with NR TDD DL in the adjacent channel. 
UMa -> Umi
A visualization of the network layout of this scenario is shown in Figure 16 where the red network represents the UMa aggressor while the blue network is the UMi victim network. The rationale behind this scenario is to investigate the impact of SBFD deployment in the adjacent UMa network on the legacy NR TDD network that is an UMi. 
[image: ]
[bookmark: _Ref142647437]Figure 16 UMa->UMi coexistence scenario
NR TDD as a victim
Downlink as a victim
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Figure 17 FR1 UMa-UMi downlink statistics for NR TDD DL as a victim
Table 13 FR1 UMa-UMi downlink ACIR results for NR TDD DL as a victim.
	Company
	Observation point
	
	Performance degradation
	Choice of optional simulation parameters

	
	
	
	Relative ACIR (dB)
(Note 1)
	Relative ACIR + step (dB)
	Relative ACIR + step (dB)
	

	Qualcomm Inc.
	5%
	SINR degradation (dB)
	0.03
	-
	-
	Provided in Table 3

	
	
	Throughput degradation (%)
	-0.5
	-
	-
	

	
	
	50% SINR degradation (dB)
	0.011
	-
	-
	

	
	
	Mean Throughput degradation (%)
	-0.0627
	-
	-
	



Observation 7: For FR1 UMa->UMi and TDD DL as a victim, no SINR or throughput degradation is observed when adjacent network is SBFD-capable compared to when the adjacent network is a TDD DL network.
Uplink as a victim
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Figure 18 FR1 UMa-UMi uplink statistics for NR TDD UL as a victim
Table 14 FR1 UMa-UMi uplink ACIR results for NR TDD UL as a victim.
	Company
	Observation point
	
	Performance degradation
	Choice of optional simulation parameters

	
	
	
	Relative ACIR (dB)
(Note 1)
	Relative ACIR + step (dB)
	Relative ACIR + step (dB)
	

	Qualcomm Inc.
	5%
	SINR degradation (dB)
	1.5
	-
	-
	Provided in Table 3

	
	
	Throughput degradation (%)
	NaN
	-
	-
	

	
	
	50% SINR degradation (dB)
	0.84
	-
	-
	

	
	
	Mean Throughput degradation (%)
	4.98
	-
	-
	



Observation 8: For FR1 UMa->UMi and TDD UL as a victim,  no SINR and throughput degradation is observed when adjacent network is SBFD-capable compared to when the adjacent network is a TDD DL network.   
UMi -> UMi
NR TDD as a victim
Downlink as a victim
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Figure 19 FR1 UMi downlink statistics for NR TDD DL as a victim
Table 15 FR1 UMi downlink ACIR results for NR TDD DL as a victim.
	Company
	Observation point
	
	Performance degradation
	Choice of optional simulation parameters

	
	
	
	Relative ACIR (dB)
(Note 1)
	Relative ACIR + step (dB)
	Relative ACIR + step (dB)
	

	Qualcomm Inc.
	5%
	SINR degradation (dB)
	0.04
	-
	-
	Provided in Table 3

	
	
	Throughput degradation (%)
	-0.66
	-
	-
	

	
	
	50% SINR degradation (dB)
	0.044
	-
	-
	

	
	
	Mean Throughput degradation (%)
	-0.21
	-
	-
	



Observation 9: For FR1 UMi and TDD DL as a victim, no SINR or throughput degradation is observed when adjacent network is SBFD-capable compared to when the adjacent network is a TDD DL network.

Uplink as a victim
	[image: ]
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Figure 20 FR1 UMi uplink statistics for NR TDD UL as a victim
Table 16 FR1 UMi uplink ACIR results for NR TDD UL as a victim.
	Company
	Observation point
	
	Performance degradation
	Choice of optional simulation parameters

	
	
	
	Relative ACIR (dB)
(Note 1)
	Relative ACIR + step (dB)
	Relative ACIR + step (dB)
	

	Qualcomm Inc.
	5%
	SINR degradation (dB)
	0.42
	-
	-
	Provided in Table 3

	
	
	Throughput degradation (%)
	0.42
	-
	-
	

	
	
	50% SINR degradation (dB)
	0
	-
	-
	

	
	
	Mean Throughput degradation (%)
	3.16
	-
	-
	



Observation 10: For FR1 UMi and TDD UL as a victim, marginal SINR or throughput degradation is observed when adjacent network is SBFD-capable compared to when the adjacent network is a TDD DL network.
SBFD as a victim
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Figure 21 FR1 UMi for NR SBFD DL as a victim
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Figure 22 FR1 UMi for NR SBFD UL as a victim

Table 17 FR1 UMi ACIR results for NR SBFD as a victim.
	Company
	Victim
	Observation point
	
	Performance degradation
(SINR in dB, Throughput in %)
	Performance degradation reference 
	Choice of optional simulation parameters

	
	
	
	
	Relative ACIR (dB)
	Relative ACIR + 2 (dB)
	Relative ACIR + 8 (dB)
	
	

	Qualcomm Inc.
	SBFD DL
	5%
	SINR degradation (dB)
	0.07/0.30
	-
	-
	TDD sync DL / fully async (UL->DL)

	Provided in Table 3

	
	
	
	Throughput degradation (%)
	1.57/5.61
	-
	-
	
	

	
	
	
	50% SINR degradation (dB)
	0.005/0.245
	-
	-
	
	

	
	
	
	Mean Throughput degradation (%)
	0.74/2.17
	-
	-
	
	

	
	SBFD UL
	5%
	SINR degradation (dB)
	0.07/0.087
	-
	-
	TDD sync DL / fully async (DL->UL)

	

	
	
	
	Throughput degradation (%)
	0/0
	-
	-
	
	

	
	
	
	50% SINR degradation (dB)
	0.035/-0.07
	-
	-
	
	

	
	
	
	Mean Throughput degradation (%)
	0.99/0.1875
	-
	-
	
	



Observation 11: For FR1 UMi and SBFD as a victim, no SINR or throughput degradation is observed for either the DL slot or the UL slot when the victim network is SBFD-capable with NR TDD DL in the adjacent channel. 
FR2 results
Urban Macro -> Urban Macro
NR TDD as a victim
Downlink as a victim
Figure 23 and Table 18 present the SINR and throughput with ACI for FR2 UMa deployment when the victim is operating in a TDD DL slot. As observed, the performance impact of SBFD operation in the adjacent channel is nearly negligible when compared to the legacy NR TDD DL. It is apparent that for Macro-Macro scenarios (impact on UE), the adjacent interference is dominated by legacy DL interference from co-channel and aggressor gNBs.
	[image: ]
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[bookmark: _Ref142657862]Figure 23 FR2 UMa downlink statistics for NR TDD DL as a victim
[bookmark: _Ref142657868]Table 18 FR2 UMa downlink ACIR results for NR TDD DL as a victim.
	Company
	Observation point
	
	Performance degradation
	Choice of optional simulation parameters

	
	
	
	Relative ACIR (dB)
(Note 1)
	Relative ACIR + step (dB)
	Relative ACIR + step (dB)
	

	Qualcomm Inc.
	5%
	SINR degradation (dB)
	-0.24
	-
	-
	Provided in Table 3

	
	
	Throughput degradation (%)
	-2.03
	-
	-
	

	
	
	50% SINR degradation (dB)
	-0.090
	-
	-
	

	
	
	Mean Throughput degradation (%)
	-0.256
	-
	-
	



Observation 12: For FR2 urban macro and TDD DL as a victim, no SINR or throughput degradation is observed when adjacent network is SBFD-capable compared to when the adjacent network is a TDD DL network.
Uplink as a victim
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Figure 24 FR1 UMa uplink statistics for NR TDD UL as a victim
Table 19 FR1 UMa uplink ACIR results for NR TDD UL as a victim.
	Company
	Observation point
	
	Performance degradation
	Choice of optional simulation parameters

	
	
	
	Relative ACIR (dB)
(Note 1)
	Relative ACIR + 2 (dB)
	Relative ACIR + 4 (dB)
	

	Qualcomm Inc.
	5%
	SINR degradation (dB)
	0.29
	0.23
	0.21
	Provided in Table 3

	
	
	Throughput degradation (%)
	5.10
	4.02
	3.69
	

	
	
	50% SINR degradation (dB)
	0.18
	0.09
	0.05
	

	
	
	Mean Throughput degradation (%)
	1.02
	0.62
	0.45
	



Observation 13: For FR2 urban macro and TDD UL as a victim, marginal SINR or throughput degradation is observed when adjacent network is SBFD-capable compared to when the adjacent network is a TDD DL network.
SBFD as a victim
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Figure 25 FR2 UMa downlink for NR SBFD DL as a victim
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Figure 26 FR2 UMa uplink for NR SBFD UL as a victim
Table 20 FR2 UMa uplink ACIR results for NR SBFD as a victim.
	Company
	Victim
	Observation point
	
	Performance degradation
(SINR in dB, Throughput in %)
	Performance degradation reference 
	Choice of optional simulation parameters

	
	
	
	
	Relative ACIR (dB)
	Relative ACIR + 2 (dB)
	Relative ACIR + 8 (dB)
	
	

	Qualcomm Inc.
	SBFD DL
	5%
	SINR degradation (dB)
	0.1/0.5 
	-
	-
	TDD sync DL / fully async (UL->DL)

	Provided in Table 3

	
	
	
	Throughput degradation (%)
	0.8/3.8
	-
	-
	
	

	
	
	
	50% SINR degradation (dB)
	0.1/0.4
	-
	-
	
	

	
	
	
	Mean Throughput degradation (%)
	0.7/1.5
	-
	-
	
	

	
	SBFD UL
	5%
	SINR degradation (dB)
	0.36/0.03
	
	
	TDD sync DL / fully async (DL->UL)

	

	
	
	
	Throughput degradation (%)
	4.84/-1.17
	
	
	
	

	
	
	
	50% SINR degradation (dB)
	0.07/-0.26
	
	
	
	

	
	
	
	Mean Throughput degradation (%)
	0.6/-0.8
	
	
	
	



Observation 14: For FR2 UMa and SBFD as a victim, no SINR or throughput degradation is observed for either the DL slot or the UL slot when the victim network is SBFD-capable with NR.
Indoor -> Indoor
NR TDD as a victim
Downlink as a victim
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Figure 27 FR2 InH downlink statistics for NR TDD DL as a victim
Table 21 FR2 InH downlink ACIR results for NR TDD DL as a victim.
	Company
	Observation point
	
	Performance degradation
	Choice of optional simulation parameters

	
	
	
	Relative ACIR (dB)
(Note 1)
	Relative ACIR + step (dB)
	Relative ACIR + step (dB)
	

	Qualcomm Inc.
	5%
	SINR degradation (dB)
	0.02
	-
	-
	Provided in Table 3

	
	
	Throughput degradation (%)
	0.19
	-
	-
	

	
	
	50% SINR degradation (dB)
	0.25
	-
	-
	

	
	
	Mean Throughput degradation (%)
	0.29
	-
	-
	



Observation 15: For FR2 InH and TDD DL as a victim, no SINR or throughput degradation is observed when adjacent network is SBFD-capable compared to when the adjacent network is a TDD DL network.
Uplink as a victim
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Figure 28 FR InH uplink statistics for NR TDD UL as a victim
Table 22 FR2 InH uplink ACIR results for NR TDD UL as a victim.
	Company
	Observation point
	
	Performance degradation
	Choice of optional simulation parameters

	
	
	
	Relative ACIR (dB)
(Note 1)
	Relative ACIR + step (dB)
	Relative ACIR + step (dB)
	

	Qualcomm Inc.
	5%
	SINR degradation (dB)
	0
	-
	-
	Provided in Table 3

	
	
	Throughput degradation (%)
	0.01
	-
	-
	

	
	
	50% SINR degradation (dB)
	0
	-
	-
	

	
	
	Mean Throughput degradation (%)
	0.06
	-
	-
	


Observation 16: For FR2 InH and TDD DL as a victim, no SINR or throughput degradation is observed when adjacent network is SBFD-capable compared to when the adjacent network is a TDD DL network.
SBFD as a victim
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Figure 29 FR2 InH downlink for NR SBFD DL as a victim

Table 23 FR2 InH ACIR results for NR SBFD as a victim.
	Company
	Victim
	Observation point
	
	Performance degradation
(SINR in dB, Throughput in %)
	Performance degradation reference 
	Choice of optional simulation parameters

	
	
	
	
	Relative ACIR (dB)
	Relative ACIR + 2 (dB)
	Relative ACIR + 8 (dB)
	
	

	Qualcomm Inc.
	SBFD DL
	5%
	SINR degradation (dB)
	0.06/0.87
	-
	-
	TDD sync DL / fully async (UL->DL)

	Provided in Table 3

	
	
	
	Throughput degradation (%)
	0/-0.1
	-
	-
	
	

	
	
	
	50% SINR degradation (dB)
	0.06/0.87
	-
	-
	
	

	
	
	
	Mean Throughput degradation (%)
	2.52/4.43
	-
	-
	
	

	
	SBFD UL
	5%
	SINR degradation (dB)
	0.005/0.01
	
	
	TDD sync DL / fully async (DL->UL)

	

	
	
	
	Throughput degradation (%)
	0.06/0.1
	
	
	
	

	
	
	
	50% SINR degradation (dB)
	0/0
	
	
	
	

	
	
	
	Mean Throughput degradation (%)
	0/0.07
	
	
	
	



Observation 17: For FR2 InH and SBFD as a victim, no SINR or throughput degradation is observed for either the DL slot or the UL slot when the victim network is SBFD-capable with NR TDD DL in the adjacent channel. 
Optional blocking results
In addition to the reported results in the previous sections, the following has been agreed in RAN4#108 [1]:
	Blocking probability (receiver is being blocked) is not mandatory to be provided, and can be captured for information.



Accordingly, we provide informative results on the blocking statistics of an FR1 SBFD-capable gNB to understand the blocking statistics as well as the behaviour of the introduced NF model agreed in RAN4. In Figure 30 we provide the CDF of the effective NF that is the output of the noise figure model agreed in [1]. It can be observed that the probability that the SBFD gNB is totally blocked at a very low probability  (i.e., less than 1%) and that the gNB receiver operates in the flat NF regime approximately 94% of the time.  
[image: ]
[bookmark: _Ref146529641]Figure 30 Blocking probability for UMa FR1 SBFD scenario

Observation 18: The probability that the SBFD gNB is totally blocked is at a very low probability  (i.e., less than 1%) and that the gNB receiver operates in the flat NF regime approximately 94% of the time.  
Conclusion
Throughout this contribution, we provided our views on remaining simulation scenarios and aspects for the SBFD adjacent coexistence work within RAN4 as well as simulation results investigating the impact of SBFD deployment. In summary we have made the following observations:
Observation 1: For FR1 urban macro and TDD DL as a victim, no SINR or throughput degradation is observed when adjacent network is SBFD-capable compared to when the adjacent network is a TDD DL network.
Observation 2: For FR1 urban macro and TDD UL as a victim, SINR or throughput degradation is observed when adjacent network is SBFD-capable compared to when the adjacent network is a TDD DL network. However, this degradation is even higher with the case of fully unsynchronized deployments. 
Observation 3: For FR1 urban macro and SBFD as a victim, no SINR or throughput degradation is observed for the DL slot while some degradation is observed for the uplink slot when the victim network is SBFD-capable with NR TDD DL in the adjacent channel. 
Proposal 1: It should be captured in the TR that even with degradation in the urban macro SBFD UL as a victim case,  latency reduction gains and UL coverage enhancements are expected with SBFD deployments. 
Observation 4: For FR1 indoor and TDD DL as a victim, no SINR or throughput degradation is observed when adjacent network is SBFD-capable compared to when the adjacent network is a TDD DL network.
Observation 5: For FR1 indoor and TDD UL as a victim, no SINR or throughput degradation is observed when adjacent network is SBFD-capable compared to when the adjacent network is a TDD DL network.
Observation 6: For FR1 indoor and SBFD as a victim, no SINR or throughput degradation is observed for either the DL slot or the UL slot when the victim network is SBFD-capable with NR TDD DL in the adjacent channel. 
Observation 7: For FR1 UMa->UMi and TDD DL as a victim, no SINR or throughput degradation is observed when adjacent network is SBFD-capable compared to when the adjacent network is a TDD DL network.
Observation 8: For FR1 UMa->UMi and TDD UL as a victim,  no SINR and throughput degradation is observed when adjacent network is SBFD-capable compared to when the adjacent network is a TDD DL network.
Observation 9: For FR1 UMi and TDD DL as a victim, no SINR or throughput degradation is observed when adjacent network is SBFD-capable compared to when the adjacent network is a TDD DL network.
Observation 10: For FR1 UMi and TDD UL as a victim, marginal SINR or throughput degradation is observed when adjacent network is SBFD-capable compared to when the adjacent network is a TDD DL network.
Observation 11: For FR1 UMi and SBFD as a victim, no SINR or throughput degradation is observed for either the DL slot or the UL slot when the victim network is SBFD-capable with NR TDD DL in the adjacent channel. 
Observation 12: For FR2 urban macro and TDD DL as a victim, no SINR or throughput degradation is observed when adjacent network is SBFD-capable compared to when the adjacent network is a TDD DL network.
Observation 13: For FR2 urban macro and TDD UL as a victim, marginal SINR or throughput degradation is observed when adjacent network is SBFD-capable compared to when the adjacent network is a TDD DL network.
Observation 14: For FR2 UMa and SBFD as a victim, no SINR or throughput degradation is observed for either the DL slot or the UL slot when the victim network is SBFD-capable with NR.
Observation 15: For FR2 InH and TDD DL as a victim, no SINR or throughput degradation is observed when adjacent network is SBFD-capable compared to when the adjacent network is a TDD DL network.
Observation 16: For FR2 InH and TDD DL as a victim, no SINR or throughput degradation is observed when adjacent network is SBFD-capable compared to when the adjacent network is a TDD DL network.
Observation 17: For FR2 InH and SBFD as a victim, no SINR or throughput degradation is observed for either the DL slot or the UL slot when the victim network is SBFD-capable with NR TDD DL in the adjacent channel. 
Observation 18: The probability that the SBFD gNB is totally blocked is at a very low probability  (i.e., less than 1%) and that the gNB receiver operates in the flat NF regime approximately 94% of the time.   
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