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1. Background
This contribution provides the SBFD adjacent channel co-existence simulation results according to the update of the simulation assumption in last RAN4 meeting [1] and [2], also the WF[3] in RAN4#106 meeting. 
2. Discussion
2.1 SBFD adjacent channel co-existence simulation scenarios
SBFD adjacent channel co-existence simulation calibration scenarios summarized in table 1, SBFD subband configuration is {DU}.
Table 1: SBFD adjacent channel co-existence simulation calibration scenarios
	FR1 SBFD Urban Macro UL
	Victim: SBFD (DU)
SINR baseline: No system in adjacent channel
SINR with ACI: NR TDD DL in adjacent channel
Priority: High

	FR1 SBFD Urban Macro DL
	Victim: SBFD (DU)
SINR baseline: No system in adjacent channel
SINR with ACI: NR TDD DL in adjacent channel
Priority: High

	FR1 legacy TDD Urban Macro UL
	Victim: NR TDD UL
SINR baseline: NR TDD UL in adjacent channel
SINR with ACI: SBFD (DU) in adjacent channel
Priority: Low

	FR1 legacy TDD Urban Macro DL
	Victim: NR TDD DL
SINR baseline: NR TDD DL in adjacent channel
SINR with ACI: SBFD (DU) in adjacent channel
Priority: High

	FR2 SBFD Urban Macro UL
	Victim: SBFD (DU)
SINR baseline: No system in adjacent channel
SINR with ACI: NR TDD DL in adjacent channel
Priority: High

	FR2 SBFD Urban Macro DL
	Victim: SBFD (DU)
SINR baseline: No system in adjacent channel
SINR with ACI: NR TDD DL in adjacent channel
Priority: High

	FR2 legacy TDD Urban Macro UL
	Victim: NR TDD UL
SINR baseline: NR TDD UL in adjacent channel
SINR with ACI: SBFD (DU) in adjacent channel
Priority: Low

	FR2 legacy TDD Urban Macro DL
	Victim: NR TDD DL
SINR baseline: NR TDD DL in adjacent channel
SINR with ACI: SBFD (DU) in adjacent channel
Priority: High


2.2 Simulation calibration results
2.2.1 FR1
1 
2 
2.1 
2.2 
2.2.1 
2.2.1.1 FR1 SBFD Urban Macro UL
Table 2: FR1 SBFD Urban Macro UL SINR and Throughput
	FR1 SBFD Urban Macro UL

	　
	5% SINR
	50% SINR
	5% thr (bps/Hz)
	50% thr (bps/Hz)

	Baseline
	-7.84 
	11.65 
	0.09 
	1.59 

	Baseline + ACI
	-8.46 
	11.17 
	0.08 
	1.53 

	((Baseline + ACI) - Baseline)/Baseline
	0.0791 
	0.0415 
	0.1246 
	0.0378 
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Figure1: FR1 SBFD Urban Macro UL SINR and Throughput
The simulation results show 50% throughput degrades 3.78%,  5% throughput degrades 12.46%.
2.2.1.2 FR1 SBFD Urban Macro DL
Table 3: FR1 SBFD Urban Macro DL SINR and Throughput
	FR1 SBFD Urban Macro DL

	　
	5% SINR
	50% SINR
	5% thr (bps/Hz)
	50% thr (bps/Hz)

	Baseline
	7.33 
	24.18 
	1.61 
	4.82 

	Baseline + ACI
	6.63 
	23.57 
	1.49 
	4.70 

	((Baseline + ACI) - Baseline)/Baseline
	0.0951 
	0.0250 
	0.0720 
	0.0249 
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Figure2: FR1 SBFD Urban Macro DL SINR and Throughput
The simulation results show 50% throughput degrades 2.49%,  5% throughput degrades 7.20%.
2.2.1.3 FR1 legacy TDD Urban Macro UL
Table 4: FR1 legacy TDD Urban Macro UL SINR and Throughput
	FR1 legacy TDD Urban Macro UL 

	　
	5% SINR
	50% SINR
	5% thr (bps/Hz)
	50% thr (bps/Hz)

	Baseline
	-8.32 
	12.49 
	0.08 
	1.69 

	Baseline + ACI
	-8.70 
	12.06 
	0.07 
	1.64 

	((Baseline + ACI) - Baseline)/Baseline
	0.0462 
	0.0340 
	0.0795 
	0.0315 
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Figure3: FR1 legacy TDD Urban Macro UL SINR and Throughput
The simulation results show 50% throughput degrades 3.15%,  5% throughput degrades 7.95%.
2.2.1.4 FR1 legacy TDD Urban Macro DL
Table 5: FR1 legacy TDD Urban Macro DL SINR and Throughput
	FR1 legacy TDD Urban Macro DL 

	　
	5% SINR
	50% SINR
	5% thr (bps/Hz)
	50% thr (bps/Hz)

	Baseline
	5.96 
	22.74 
	1.38 
	4.54 

	Baseline + ACI
	5.77 
	22.63 
	1.35 
	4.51 

	((Baseline + ACI) - Baseline)/Baseline
	0.0322 
	0.0050 
	0.0219 
	0.0050 
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Figure4: FR1 legacy TDD Urban Macro DL SINR and Throughput
The simulation results show 50% throughput degrades 0.50%,  5% throughput degrades2.19%.
2.2.2 FR2
2.2.2 
2.2.3 
2.2.2.1 FR2 SBFD Urban Macro UL
Table 6: FR2 SBFD Urban Macro UL SINR and Throughput
	FR2 SBFD Urban Macro UL

	　
	5% SINR
	50% SINR
	5% thr (bps/Hz)
	50% thr (bps/Hz)

	Baseline
	-7.39 
	12.14 
	0.10 
	1.65 

	Baseline + ACI
	-7.47 
	12.02 
	0.10 
	1.63 

	((Baseline + ACI) - Baseline)/Baseline
	0.0115 
	0.0100 
	0.0178 
	0.0092 
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Figure5: FR2 SBFD Urban Macro UL SINR and Throughput
The simulation results show 50% throughput degrades 0.92%,  5% throughput degrades1.78%.
2.2.2.2 FR2 SBFD Urban Macro DL
Table 7: FR2 SBFD Urban Macro DL SINR and Throughput
	FR2 SBFD Urban Macro DL

	　
	5% SINR
	50% SINR
	5% thr (bps/Hz)
	50% thr (bps/Hz)

	Baseline
	10.91 
	25.64 
	2.24 
	5.11 

	Baseline + ACI
	10.08 
	24.81 
	2.09 
	4.95 

	((Baseline + ACI) - Baseline)/Baseline
	0.0767 
	0.0322 
	0.0683 
	0.0321 
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 Figure6: FR2 SBFD Urban Macro DL SINR and Throughput
The simulation results show 50% throughput degrades 3.21%,  5% throughput degrades 6.83%.
2.2.2.3 FR2 legacy TDD Urban Macro UL
Table 8: FR2 legacy TDD Urban Macro UL SINR and Throughput
	FR2 legacy TDD Urban Macro UL

	　
	5% SINR
	50% SINR
	5% thr (bps/Hz)
	50% thr (bps/Hz)

	Baseline
	-5.04 
	12.21 
	0.16 
	1.66 

	Baseline + ACI
	-5.28 
	12.07 
	0.15 
	1.64 

	((Baseline + ACI) - Baseline)/Baseline
	0.0485 
	0.0120 
	0.0482 
	0.0110 
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Figure7: FR2 legacy TDD Urban Macro UL SINR and Throughput
The simulation results show 50% throughput degrades 1.10%,  5% throughput degrades 4.82%.
2.2.2.4 FR2 legacy TDD Urban Macro DL
Table 9: FR2 legacy TDD Urban Macro DL SINR and Throughput
	FR2 legacy TDD Urban Macro DL 

	　
	5% SINR
	50% SINR
	5% thr (bps/Hz)
	50% thr (bps/Hz)

	Baseline
	10.77 
	26.00 
	2.22 
	5.18 

	Baseline + ACI
	10.62 
	25.83 
	2.19 
	5.15 

	((Baseline + ACI) - Baseline)/Baseline
	0.0141 
	0.0065 
	0.0125 
	0.0065 
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Figure8: FR2 legacy TDD Urban Macro DL SINR and Throughput
The simulation results show 50% throughput degrades 0.65%,  5% throughput degrades 1.25%.
2.3 Co-existence simulation results
Table 10: Simulation cases for SBFD
	Victim
	Aggressor
	Figures: 
Aggressor(left) and Victim(right)
	Aggressor baseline
	Priority

	NR TDD DL
	SBFD (DU)
	[image: ]
Case 1
	NR TDD DL
	High

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

	SBFD (DU)
	NR TDD DL
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Case 3
	No system in adjacent channel
	High

	SBFD(DU)
	NR TDD UL
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Case 4
	
	Low


Table 11 provides 5% and 50% throughput degrades of different ACIR for FR1 and FR2, Simulation cases is specified in Table 10. The table also provide the throughput loss for 5% and 50% observation point for the case when TDD interfere TDD using the same parameters as SBFD system when SBFD is victim.
Table 11: SBFD adjacent channel co-existence simulation results
	Deployment scenario number
	Company
	Case number
	Observation point
	Relative ACIR is derived from legacy or baseline assumptions for legacy TDD and SBFD BS and UE.
	TDD-TDD
	Choice of optional simulation parameters 

	
	
	
	
	…
	- 4dB
	- 2dB
	Relative 
ACIR
	+ 2dB
	+ 4dB
	…
	with relative ACIR Note1
	

	 FR1 Uma-Uma
	　
	1
	5%
	　
	2.57 
	2.35 
	2.19 
	0.52 
	0.09 
	　
	　
	　

	
	
	
	50%
	　
	0.96 
	0.70 
	0.50 
	0.34 
	0.22 
	　
	　
	

	
	
	2
	5%
	　
	12.66 
	10.89 
	7.95 
	3.11 
	0.52 
	　
	　
	

	
	
	
	50%
	　
	4.93 
	3.97 
	3.15 
	2.59 
	2.13 
	　
	　
	

	
	
	3
	5%
	　
	17.99 
	13.84 
	7.20 
	5.51 
	4.18 
	　
	3.15 
	

	
	
	
	50%
	　
	3.78 
	3.02 
	2.49 
	1.88 
	1.46 
	　
	1.27 
	

	
	
	4
	5%
	　
	16.16 
	13.89 
	12.46 
	10.89 
	5.26 
	　
	4.26 
	

	
	
	
	50%
	　
	5.71 
	4.63 
	3.78 
	3.02 
	2.42 
	　
	0.85 
	

	 FR2 Uma-Uma
	
	1
	5%
	　
	19.09 
	5.54 
	1.25 
	0.07 
	0.05 
	　
	　
	

	
	
	
	50%
	　
	1.10 
	0.83 
	0.65 
	0.43 
	0.29 
	　
	　
	

	
	
	2
	5%
	　
	100.00 
	100.00 
	4.82 
	2.12 
	0.91 
	　
	　
	

	
	
	
	50%
	　
	2.47 
	1.86 
	1.10 
	0.85 
	0.82 
	　
	　
	

	
	
	3
	5%
	　
	31.31 
	17.91 
	6.83 
	3.16 
	0.07 
	　
	3.37 
	

	
	
	
	50%
	　
	5.00 
	3.95 
	3.21 
	2.43 
	1.90 
	　
	1.67 
	

	
	
	4
	5%
	　
	100.00 
	3.47 
	[bookmark: _GoBack]1.78 
	0.70 
	0.07 
	　
	0.94 
	

	
	
	
	50%
	　
	1.97 
	1.27 
	0.92 
	0.83 
	0.53 
	　
	0.44 
	

	Note 1: when SBFD as victim, it’s also suggested to report the TDD system throughput loss for the case when TDD interfere TDD using the same parameters as SBFD system. 

	Explanations: 

	-         The relative means was derived from the legacy and baseline ACS assumptions for legacy TDD and SBFD BS and UE;

	-         The -4/-2/+2/+4 are the offset based on that relative ACIR.

	-         For TDD DL -> SBFD UL case: The relative and offset ACIR is derived from TDD gNB ACLR and SBFD gNB ACS;

	-         For TDD DL -> SBFD DL case: The relative and offset ACIR is derived from TDD gNB ACLR and SBFD UE ACS;

	-         For SBFD -> TDD DL case: The relative ACIR is derived from SBFD gNB ACLR, UE ACLR and legacy TDD UE ACS; The offset ACIR for this case needs FFS.


In Table 10, when SINR is less than SINRmin which is -10dB, throughput degrades 100%.
3. Conclusion
This contribution summarizes the simulation results from our company. For FR1, it needs higher ACIR when NR TDD/SBFD UL is victim than NR TDD/SBFD DL is victim. For FR2, it is same as FR1 when NR TDD UL is victim, but it’s opposite when SBFD UL is victim.
Reference
[1] R4-2305921, “ WF on SBFD co-existence simulation”, RAN4#106bis-e
[2] R4-2305923, “Summary of co-existence simulation parameters”, RAN4#106bis-e
[3] R4-2302888, “WF for SBFD adjacent channel co-existence study”, RAN4#106
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