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[bookmark: _Hlk127905642]Topics to be discussed in adhoc session:
1. Confirm the NF modelling
2. Check the coexistence cases and scenarios
3. Check the template for collecting final simulation results
4. Simulation results of case 1 for scenario 1 and 5, strive to reach consensus on the conclusion
0 Topics to be discussed in adhoc session
How to model NF modeling into co-existence simulation
Issue 1-1-1: how to evaluate interference components (inter-subband and adjacent) in the NF modelling (Qualcomm, R4-2307314)
· Proposals
· Option 1: the ACLR should be considered wholly in NF modelling
· Option 2: the ACLR should be considered partially in NF modelling
· Option 3: the ACLR should not be considered in NF modelling at all
· Option 4: TBD
· Agreement:
· Option 3
Coexistence cases and scenarios for simulation
Table 2-3: Coexistence cases
	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

	
	5
	UMi-to-UMi
	Note 6

	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]
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. 



Template for collecting final simulaiton results
Issue 2-1: template table for collecting final simulation results
Template 1: simulation results for scenario X and case Y (aggressor: SBFD DU, victim: NR TDD UL/DL)
Note: template 1 is only applicable for case 1 and case 2
	Company
	Observation point
	
	Performance degradation
	Choice of optional simulation parameters

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

	Company A
	5%
	SINR degradation (dB)
	
	
	
	

	
	
	Throughput degradation (%)
	
	
	
	

	
	
	50% SINR degradation (dB)
	
	
	
	

	
	
	Mean Throughput degradation (%)
	
	
	
	

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

	Company B
	5%
	SINR degradation (dB)
	
	
	
	

	
	
	Throughput degradation (%)
	
	
	
	

	
	
	50% SINR degradation (dB)
	
	
	
	

	
	
	Mean Throughput degradation (%)
	
	
	
	

	Note 1: Relative ACIR is derived from legacy ACLR and ACS of legacy BS and UE.



Template 2: simulation results for scenario X and case Y (aggressor: NR TDD UL/DL, victim: SBFD DU)
Note: template 2 is only applicable for case 3 and case 4
	Company
	Victim
	Observation point
	
	Performance degradation
(SINR in dB, Throughput in %)
	Performance degradation reference
(Note 2)
	Choice of optional simulation parameters

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

	Company A
	SBFD DL
	5%
	SINR degradation (dB)
	
	
	
	
	

	
	
	
	Throughput degradation (%)
	
	
	
	
	

	
	
	
	50% SINR degradation (dB)
	
	
	
	
	

	
	
	
	Mean Throughput degradation (%)
	
	
	
	
	

	
	SBFD UL
	5%
	SINR degradation (dB)
	
	
	
	
	

	
	
	
	Throughput degradation (%)
	
	
	
	
	

	
	
	
	50% SINR degradation (dB)
	
	
	
	
	

	
	
	
	Mean Throughput degradation (%)
	
	
	
	
	

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

	Company B
	SBFD DL
	5%
	SINR degradation (dB)
	
	
	
	
	

	
	
	
	Throughput degradation (%)
	
	
	
	
	

	
	
	
	50% SINR degradation (dB)
	
	
	
	
	

	
	
	
	Mean Throughput degradation (%)
	
	
	
	
	

	
	SBFD UL
	5%
	SINR degradation (dB)
	
	
	
	
	

	
	
	
	Throughput degradation (%)
	
	
	
	
	

	
	
	
	50% SINR degradation (dB)
	
	
	
	
	

	
	
	
	Mean Throughput degradation (%)
	
	
	
	
	

	Note 1: Relative ACIR is derived from legacy ACLR and ACS of legacy BS and UE.

	Note 2: For legacy TDD interfering SBFD cases, companies are encouraged to report the performance degradation of legacy TDD UL/DL interfering TDD UL/DL with same assumptions.




Simulation results for Case 1 (aggressor SBFD DU victim NR TDD DL (high priority) 
Scenario 1 FR1 Urban Macro -> Urban Macro (High priority)
Tentative Agreement:
· All the simulation results for 100% grid shift show SINR/throughput degradation is acceptable. 

· Observation 1: from Qualcomm in R4-2307314
Table 3 SINR and throughput degradation for UMa FR1 deployment when victim is TDD DL
	Source
	Observation Point
	Victim: Legacy TDD DL

	
	
	Aggressor: SBFD DUD

	
	
	SINR degradation (dB)
	Throughput degradation (bps/Hz)

	Qualcomm Inc.
	5%
	0 
	0 

	
	50%
	-0.1
	0.001

	
	95%
	-0.1 
	-1 



Observation 1: For FR1 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.  
It is sufficient for RAN4 to study random UE deployments within the SBFD co-existence framework. 
[image: ]
Figure 2 Interference power for different UE deployments

· Observation 2: from Ericsson in R4-2307702
Observation 1: Coexistence of an SBFD network with a DL legacy TDD network is possible in a scenario where users are uniformly distributed. In this case, the UE-to-UE CLI does not cause harmful impact against the DL of the legacy network. However, this scenario may hide coexistence issues, because if users are uniformly distributed over a wide area, the probability that two users active in UL and DL at the same time are dropped close enough to each other to generate UE-to-UE CLI is extremely low. 
Table 2.3-1: FR1 simulation results without blocking
	Deployment
scenario
	Company
	Case
	Observation
Point
	Baseline (Mbps)
	Throughput (Mbps)

	
	
	
	
	
	Swept ACIR offset (dB)

	
	
	
	
	
	0
	2
	4
	6
	12
	14
	20
	24

	






1
	






Ericsson
	
1
	5%
	98.3
	97.3
	98.1
	98.2
	
	
	
	
	

	
	
	
	50%
	314
	314
	314
	314
	
	
	
	
	

	
	
	
2
	5%
	
	
	
	
	
	
	
	
	

	
	
	
	50%
	
	
	
	
	
	
	
	
	

	
	
	
3
	5%
	
	
	
	
	
	
	
	
	

	
	
	
	50%
	
	
	
	
	
	
	
	
	

	
	
	
4
	5%
	
	
	
	
	
	
	
	
	

	
	
	
	50%
	
	
	
	
	
	
	
	
	

	






2
	






Ericsson
	
1
	5%
	101.8
	86.9
	87
	87.5
	90.4
	94.8
	95.8
	97.3
	

	
	
	
	50%
	314
	310
	311
	311
	312
	312
	313
	314
	

	
	
	
2
	5%
	
	
	
	
	
	
	
	
	

	
	
	
	50%
	
	
	
	
	
	
	
	
	

	
	
	
3
	5%
	
	
	
	
	
	
	
	
	

	
	
	
	50%
	
	
	
	
	
	
	
	
	

	
	
	
4
	5%
	
	
	
	
	
	
	
	
	

	
	
	
	50%
	
	
	
	
	
	
	
	
	



· Observation 3: from Huawei in R4-2307762
Table 1. Updated results for FR1 Uma SBFD (DU) co-ex with TDD from TDD DL perspective
	Aggressor
	Victim
	Observation Point
	SINR degradation (dB)
	Throughput degradation (%)

	NR SBFD {DU} 
80MHz DL + 20MHz UL
	NR TDD 100MHz DL
	5%
	0.08
	0.1

	
	
	50%
	0.01
	-

	
	
	95%
	-
	-



· Observation 4: from CMCC in R4-2308194

	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
	4.81
	0.48
	0.05
	
	
	

	
	
	
	50%
	15.83
	1.759
	0.13
	0.01
	0.001
	0
	
	
	

	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. 



· Observation 5: from Nokia in R4-2308629
Observation 1: For coexistence case 1 and Urban Macro scenario, the DL SINR at the victim NR TDD DL remains almost unchanged regardless of whether NR TDD or SBFD is acting as aggressor technology
Table 1. Summary table with NR TDD DL relative throughput performance between aggressor baseline (DL TDD) and aggressor (SBFD) for coexistence case 1
	Scenario
	Observation point
	- 4dB
	- 2dB
	Relative ACIR
	+ 2dB
	+ 4dB

	Urban macro
	5th percentile
	TBD
	TBD
	0%
	TBD
	TBD

	
	50th percentile
	TBD
	TBD
	+0.49%
	TBD
	TBD



· Observation 6: from CATT in R4-2307391
· 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 
	　
	　
	

	Explanations: 

	-         The -4/-2/+2/+4 are the offset based on that relative ACIR.
-         For TDD DL -> SBFD DL case: The relative and offset ACIR is derived from TDD gNB ACLR and SBFD UE ACS;



· Observation 7: from Samsung in R4-2308785

	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
	/
	
	

	FR1 Uma-Uma

	Samsung
	1
	5%
	/
	-0.25%
	/
	/
	SBFD antenna configuration 1 with power boost. (option 1)

	
	
	
	50%
	/
	0.24%
	/
	/
	

	
	
	1
	5%
	/
	-0.75%
	/
	/
	SBFD antenna configuration 2

	
	
	
	50%
	/
	-0.52%
	/
	/
	

	
	
	
	50%
	/
	TDD DL   SBFD UL: 0.02%
SBFD DL: 1.03%
	/
	TDD DL  TDD DL: 1.12%
	


Observation 10: No performance degradation of legacy TDD DL was observed by introducing SBFD in adjacent channel for both FR1 and FR2 Urban Macro scenario.
Proposal 8: For SBFD system as aggressor, no performance degradation of legacy TDD DL relating to ACLR/ACS is observed.
· Observation 8: from ZTE in R4-2309176
Observation 2: the interference from FR1 SBFD to NR TDD DL @4GHz seems acceptable by reusing the existing requirement. 

	
	50%
	15.0
	3.7
	-4.3
	2.01
	0.70
	0.18
	8.0
	74%
	
	





Scenario 5 FR2 Urban Macro -> Urban Macro (high priority)
Tentative agreement:
· All the simulation results with 100% grid shift based on baseline assumption show SINR/throughput degradation is acceptable. 
· 

· Observation 1: from Qualcomm in R4-2307314
Table 5 SINR and throughput degradation for UMa FR2 deployment when victim is TDD DL
	Source
	Observation Point
	Victim: Legacy TDD DL

	
	
	Aggressor: SBFD DUD

	
	
	SINR degradation (dB)
	Throughput degradation (bps/Hz)

	Qualcomm Inc.
	5%
	0.03
	0 

	
	50%
	0.1
	0.01

	
	95%
	0.1 
	0



Observation 4: For FR2, no SINR degradation is observed when the victim network is SBFD DL compared to legacy TDD DL network.  
· Observation 2: from Ericsson in R4-2307702
Observation 11: In FR2 and coexistence case 1, similarly to what observed for FR1, it is important to study both urban macro and urban hotspot scenario. The uniform distribution of UEs may hide coexistence issues. Coexistence is possible when users are uniformly distributed, but when the users are clustered it is necessary to increase the ACIR to 26 dB, which is not feasible assuming ACS of legacy UE is 23 dB.


· Observation 3: from CATT in R4-2307391
· 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
	

	 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 
	　
	　
	



· Observation 4: from CMCC in R4-2308194
	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
SBFD DL>TDD DL
	5%
	66.812991
	27.501274
	4.8093525
	0.4976720
	0.0468379
	
	
	
	

	
	
	
	50%
	2.5035963
	0.1790337
	0.0143104
	0.0013455
	0.0001327
	
	
	
	



	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
SBFD UL>TDD DL
	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
	
	
	
	



· Observation 5: from Samsung in R4-2308785

	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
	/
	
	

	FR2 Uma-Uma

	Samsung
	1
	5%
	/
	2.04%
	/
	/
	SBFD antenna configuration 1 with power boost. (option 1)

	
	
	
	50%
	/
	0.19%
	/
	/
	

	
	
	1
	5%
	/
	1.81%
	/
	/
	SBFD antenna configuration 2

	
	
	
	50%
	/
	0.14%
	/
	/
	


Observation 10: No performance degradation of legacy TDD DL was observed by introducing SBFD in adjacent channel for both FR1 and FR2 Urban Macro scenario.
Proposal 8: For SBFD system as aggressor, no performance degradation of legacy TDD DL relating to ACLR/ACS is observed.
· Observation 6: from ZTE in R4-2309176
Observation 4: the interference from FR2 SBFD to NR TDD DL @30GHz seems around 15% 
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