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1. Introduction
This document provides way-forwards on adjacent channel co-existence simulation of non-overlapping subband fullduplex (SBFD) based on the outcomes of “Email discussion summary for [107][308] FS_NR_duplex_evo_Part3”.

2. Way forward on adjacent channel simulation assumption for SBFD
1 
2 
2.1	Sub-topic 1-1 NF modelling
2.1.1  Issue 1-1-1 how to evaluate interference components (inter-subband and adjacent) in the NF modelling
Recommended WF:
the ACLR should not be considered in NF modelling at all.

2.1.2  Issue 1-1-2 how to model the increase in the Noise figure based on the agreed Noise Figure model when calculating the UE Tx power within the power control algorithm
Agreements:
In simulation, power control scheme is only used to compensate path loss and doesn’t consider noise figure modelling. That’s the reason why final SINR for UL is less than assumed target SINR. But commercial UE UL SINR could meet target value according to power control scheme in 38.213. 
2.2  Sub-topic 1-2 ACLR and ACS modeling
2.2.1 [bookmark: _Hlk133219405] Issue 1-2-1: FR1 ACS modeling in co-existence simulation
Agreements:
For co-existence simulation purpose (The ACSBS/ICSBS which refer to baseband suppression):
· Baseline assumption: 50dB
· Other values with in the range [46dB ~62dBc] not precluded pending on companies’ input ‘
· Above agreement no impact on RAN1 evaluation 

2.3 Sub-topic 1-3 FR1 UMi scenario
2.2.2  Issue 1-3-1: simulation scenarios
Approve to add FR1 UMi-to-UMi simulation scenarios(scenario 5) with note 6 as below.

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)
	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. 



2.2.3 [bookmark: _Hlk133219632] Issue 1-3-2: RAN4 to discuss whether the UMi BS assumed in R4-2305922 is WA BS or MR BS
Agreements:
MR BS and refer to MR BS spec requirements if needed.

3. Template to collect simulation results
· RAN4 to utilize offline activity to collect results between #107 and #108 meeting.
· One table per scenario per case
· Use two uniform template table to collect results as below
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.




4. Tentative agreement of simulation results
Note: in this meeting, we only focus on following cases. All other cases and scenarios including low priority will be discussed in next meeting (RAN4 #108).
4.1 For FR1 Urban Macro->FR1 Urban Macro scenario and case 1 (aggressor SBFD DU victim NR TDD DL)
Tentative Agreement:
All the simulation results for 100% grid shift show SINR/throughput degradation is acceptable. 
4.2 For FR2 Urban Macro->FR2 Urban Macro scenario and case 1 (aggressor SBFD DU victim NR TDD DL)
Tentative agreement:
All the simulation results with 100% grid shift based on baseline assumption show SINR/throughput degradation is acceptable.  
5. Further confirmation for co-existence simulation


NF modeling for FR1 WA BS, MR, and LA FR1 has been agreed in RAN4. [R4-2302888 and R4-2302883]
In the following, we would like to ensure there is a common understanding within RAN4 on how to interpret this model. 
Following explanation is for the case that legacy TDD DL interfere SBFD UL.
Considered parameters for the noise figure model:
· Input: : Average total input power [dBm]
· Output: : Output noise figure [dB]
The detailed  can be represented as follows:

· interference from UEs sending on the UL subband in the victim network.
· 

· interference from gNBs sending on the adjacent DL subband in the victim network.
· 

· adjacent channel interference from gNBs sending on the DL channel in the aggressor network (adjacent network is TDD DL)
·  

· Self-interference power from SBFD operation based on 1dB desensitization. 
·  

· 
If the above framework is adopted then the SINR, where I is the total interference

Where  is the in-channel adjacent sub-band interference ratio, which is derived by applicable ACLR and ACSBS
 is derived by applicable ACLR and ACSBS
While the SINR (with ACI) equals 

Where  
Note: In simulation, power control scheme is only used to compensate path loss and doesn’t consider noise figure modelling. That’s the reason why final SINR for UL is less than assumed target SINR. But commercial UE UL SINR could meet target value according to power control scheme in 38.213.
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