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1. Introduction
In last meeting, a WF on simulation assumption for adjacent co-existence study has been approved [1]. The timeline for co-existence simulation is listed as below, it’s noted RAN4 #108 meeting is the last meeting for simulation results. In this meeting, we show our initial simulation results.
	Date
	RAN4 meeting
	Target for high priority scenario

	2023-04
	RAN4#106bis
	· Deadline for official calibration phase, note 1
· start collecting co-ex study results

	2023-05
	RAN4#107
	· deadline for completeness of all assumptions
· collecting co-ex study results

	2023-08
	RAN4#108
	· deadline for collection of simulation results 
· conclude co-existence results i.e. ACIR 

	2023-10
	RAN4#108 bis
	· final results check and summarizing

	2023-11
	RAN4#109
	· TR drafting

	Note 1: companies that doesn’t show calibration results until this meeting could also provide final simulation results in future meeting but have to company with calibration results to confirm their simulation results are aligned with other companies.
Note 2: if no simulation result is received in RAN4 #108, corresponding scenario would be skipped in this SI or show analysis and conclusions based on the results from TR 38.828


.
2. Discussion
Following show the simulation cases and scenarios for SBFD for information.
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
	[image: ]
Case 3
	No system in adjacent channel
	High

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




Table 2.1-1: 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

	FR2
(30GHz)
	5
	Urban Macro -> Urban Macro
	High

	
	6
	Urban Hotspot -> Urban Hotspot
	Note 4

	
	7
	Urban Micro -> Urban Micro
	Low

	
	8
	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]



Following show our initial simulation results for SBFD. Due to limited simulation period, we will further update our simulation results in next meeting or in this meeting.
FR1
Simulation case 1
1. SBFD DL  TDD DL
1.1. Final simulation results table
	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
with relative ACIR Note1
	Choice of optional simulation parameters 

	
	
	
	
	-30dB
	- 20dB
	- 10dB
	Relative ACIR
	+10dB
	+20dB
	…
	
	

	FR1 4GHz Uma-Uma

	CMCC

	1
SBFDDL>TDDDL
	5%
	93.32
	67.76
	28.89
	4.813
	0.478
	0.048
	
	
	

	
	
	
	50%
	15.83
	1.759
	0.125
	0.010
	0.0009616
	9.517e-05
	
	
	

	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 ACLR 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.



1.2. Final simulation results plot
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2. SBFD UL  TDD DL
2.1. Final simulation results table
	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
with relative ACIR Note1
	Choice of optional simulation parameters 

	
	
	
	
	-30dB
	- 20dB
	- 10dB
	Relative ACIR
	+10dB
	+20dB
	…
	
	

	FR1 4GHz Uma-Uma

	CMCC

	1
SBFDUL>TDDDL
	5%
	0.345
	0.033
	0.003
	0.0003264
	3.264e-05
	3.264e-06
	
	
	

	
	
	
	50%
	0.0012127
	0.0001186
	1.176e-05
	1.176e-06
	1.176e-07
	1.176e-08
	
	
	

	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 ACLR 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.


2.2. Final simulation results plot
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Simulation case 2
1. SBFD DL  TDD UL
1.1. Final simulation results table
	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
with relative ACIR Note1
	Choice of optional simulation parameters 

	
	
	
	
	-10dB
	Relative ACIR
	+10dB
	+20dB
	+30dB
	+40dB
	+50dB
	
	

	FR1 4GHz Uma-Uma
	CMCC
	2
SBFDDL>TDDUL
	5%
	100
	96.97
	68.26
	21.51
	2.825
	0.296
	0.03
	
	

	
	
	
	50%
	35.221722
	6.0616167
	0.6620113
	0.0668615
	0.0066935
	0.0006694
	6.694e-05
	
	

	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 ACLR 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.



1.2. Final simulation results plot
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2. SBFD UL  TDD UL
2.1. Final simulation results table
	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
with relative ACIR Note1
	Choice of optional simulation parameters 

	
	
	
	
	-10dB
	- 5dB
	Relative ACIR
	+5dB
	+10dB
	+15dB
	+20dB
	
	

	FR1 4GHz Uma-Uma
	CMCC
	2
SBFDUL>TDDUL
	5%
	21.595193
	8.6398213
	2.9547854
	0.9694374
	0.3102962
	0.0985054
	0.0311885
	
	

	
	
	
	50%
	0.0565462
	0.0178941
	0.0056599
	0.0017899
	0.0005660
	0.0001790
	5.660e-05
	
	

	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 ACLR 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.



2.2. Final simulation results plot
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Simulation case 3
1. TDD DL  SBFD DL
1.1. Final simulation results table
	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
with relative ACIR Note1
	Choice of optional simulation parameters 

	
	
	
	
	-20dB
	- 10dB
	Relative ACIR
	+10dB
	+20dB
	+30dB
	…
	
	

	FR1 4GHz Uma-Uma

	CMCC

	3
TDDDL>SBFDDL
	5%
	78.33
	38.95
	8.700
	0.963
	0.094
	0.009
	
	
	

	
	
	
	50%
	2.975
	0.2028703
	0.0153815
	0.0014270
	0.0001405
	1.394e-05
	
	
	

	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 ACLR 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.



1.2. Final simulation results plot
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2. TDD DL  SBFD UL
2.1. Final simulation results table
	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
with relative ACIR Note1
	Choice of optional simulation parameters 

	
	
	
	
	Relative ACIR
	5dB
	10dB
	15dB
	+20dB
	+25dB
	+30dB
	
	

	FR1 4GHz Uma-Uma

	CMCC

	3
TDDDL>SBFDUL
	5%
	79.46
	56.70
	31.26
	13.57
	4.838
	1.593
	0.511
	
	

	
	
	
	50%
	0.144
	0.046
	0.014
	0.0045674
	0.0014444
	0.0004568
	0.0001444
	
	

	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 ACLR 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.



2.2. Final simulation results plot
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FR2
Simulation case 1
1. SBFD DL  TDD DL
1.1. Final simulation results table
	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
with relative ACIR Note1
	Choice of optional simulation parameters 

	
	
	
	
	-20dB
	- 10dB
	Relative ACIR
	+10dB
	+20dB
	
	…
	
	

	FR2 30GHz Uma-Uma
	CMCC
	1
SBFDDL>TDDDL
	5%
	66.812991
	27.501274
	4.8093525
	0.4976720
	0.0468379
	
	
	
	

	
	
	
	50%
	2.5035963
	0.1790337
	0.0143104
	0.0013455
	0.0001327
	
	
	
	

	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 ACLR 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.



1.2. Final simulation results plot
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2. SBFD UL  TDD DL
2.1. Final simulation results table
	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
with relative ACIR Note1
	Choice of optional simulation parameters 

	
	
	
	
	-20dB
	- 10dB
	Relative ACIR
	+10dB
	+20dB
	
	…
	
	

	FR2 30GHz Uma-Uma
	CMCC
	1
SBFDUL>TDDDL
	5%
	3.5177880e-05
	3.5177901e-06
	3.5177902e-07
	3.5177908e-08
	3.5178098e-09
	
	
	
	

	
	
	
	50%
	1.8159290e-07
	1.8159258e-08
	1.8159320e-09
	1.8159940e-10
	1.8128898e-11
	
	
	
	

	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 ACLR 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.



2.2. Final simulation results plot
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Simulation case 2
1. SBFD DL  TDD UL
1.1. Final simulation results table
	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
with relative ACIR Note1
	Choice of optional simulation parameters 

	
	
	
	
	-20dB
	- 10dB
	Relative ACIR
	+10dB
	+20dB
	+30dB
	+40dB
	
	

	FR2 30GHz Uma-Uma
	CMCC
	1
SBFDDL>TDDUL
	5%
	92.030843
	40.629590
	7.1056505
	0.7895261
	0.0798948
	0.0079995
	0.0008000
	
	

	
	
	
	50%
	3.6812940
	0.3859149
	0.0388037
	0.0038825
	0.0003883
	3.8827391e-05
	3.8827413e-06
	
	

	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 ACLR 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.



1.2. Final simulation results plot
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2. SBFD UL  TDD UL
2.1. Final simulation results table
	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
with relative ACIR Note1
	Choice of optional simulation parameters 

	
	
	
	
	-20dB
	-15dB
	-10dB
	-5dB
	Relative ACIR
	+5dB
	+10dB
	
	

	FR2 30GHz Uma-Uma
	CMCC
	1
SBFDUL>TDDUL
	5%
	28.815828
	11.932588
	4.2288326
	1.4099705
	0.4535658
	0.1438917
	0.0455489
	
	

	
	
	
	50%
	0.2286446
	0.0724667
	0.0229357
	0.0072549
	0.0022944
	0.0007256
	0.0002294
	
	

	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 ACLR 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.



2.2. Final simulation results plot
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Simulation case 3
1. TDD DL  SBFD DL
1.1. Final simulation results table
	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
with relative ACIR Note1
	Choice of optional simulation parameters 

	
	
	
	
	-20dB
	- 10dB
	Relative ACIR
	+10dB
	+20dB
	+30dB
	…
	
	

	FR2 30GHz Uma-Uma
	CMCC
	3
TDDDL>SBFDDL
	5%
	49.135042
	15.106213
	1.9526032
	0.1899056
	0.0189069
	0.0018905
	
	
	

	
	
	
	50%
	1.0213903
	0.0745765
	0.0066381
	0.0006456
	6.4321737e-05
	6.4274480e-06
	
	
	

	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 ACLR 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.



1.2. Final simulation results plot
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2. TDD DL  SBFD UL
2.1. Final simulation results table
	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
with relative ACIR Note1
	Choice of optional simulation parameters 

	
	
	
	
	-20dB
	- 15dB
	- 10dB
	-5dB
	Relative ACIR
	+5dB
	+10dB
	
	

	FR2 30GHz Uma-Uma
	CMCC
	3
TDDDL>SBFDUL
	5%
	53.772359
	29.545238
	12.464491
	4.5184019
	1.5019988
	0.4829292
	0.1535336
	
	

	
	
	
	50%
	0.1441545
	0.045637
	0.0144388
	0.0045667
	0.0014442
	0.0004567
	0.0001444
	
	

	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 ACLR 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.



2.2. Final simulation results plot
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3. Conclusions
In this contribution, our initial simulation results are listed as above. due to limited simulation period, we will update final simulation results in next meeting or late in this meeting. suggestion of ACIR for SBFD system will be provided after finishing all simulation scenarios and cases.
4. Reference
[1] R4-2220246, WF for co-existence study, CMCC, Samsung
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