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[bookmark: _Ref465963108]Introduction
In RAN4#105, final open items regarding SBFD adjacent channel coexistence studies were reached and a WF was approved for future meetings [1]. In this paper, we present updated simulation results, following the agreements in [1] and further discuss the impact of SBFD deployments on gNB RF requirements considering self-interference, inter-subband CLI, and other coexistence aspects.
Discussion
As agreed in RAN4#106 [1], further scoping of the deployment scenarios and transmission configurations for the victim and the aggressor networks have been agreed for SBFD coexistence work as shown below, where it was agreed to focus on either DUD or DU configuration to progress the work as shown in Table 1.
[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 (DUD)
	[image: Shape

Description automatically generated]
Case 1
	NR TDD DL
	High

	
	SBFD (DU)
	[image: Shape

Description automatically generated]
Case 2
	NR TDD DL
	High

	NR TDD UL
	SBFD(DUD)
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Case 3
	NR TDD UL
	Low

	
	SBFD (DU)
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Case 4
	NR TDD UL
	Low

	SBFD (DUD)
	NR TDD DL
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Case 5
	No system in adjacent channel
	High

	SBFD (DU)
	NR TDD DL
	[image: Shape

Description automatically generated]
Case 6
	
	High

	SBFD(DUD)
	NR TDD UL
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Case 7
	
	Low

	SBFD(DU)
	NR TDD UL
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Case 8
	
	Low



Additionally, progress has been made offline to calibrate the different scenarios where several metrics have been presented to align between the interested companies. Observing the different submitted calibration results so far, it is observed that for FR1 and FR2 no SINR degradation is observed when adjacent network is SBFD-capable compared to when the adjacent network is a TDD DL network, which is scenario highlighted in green in Table 1. Thus, legacy TDD DL operation is not impacted by SBFD operation in the adjacent channel. 
Observation: From the ongoing calibration work for FR1 and FR2, it can be observed that legacy TDD DL operation is not impacted by SBFD operation in the adjacent channel. 
For the SFBD case as a victim, highlighted in Grey in Table 1, it is more challenging to derive preliminary observations from the calibration activities as there are still some discrepancies in the curves. Thus, it is important to finalize the calibration before May meeting in order to enable discussion on the RF requirements by the May RAN4 meeting. 
Observation: Companies are encouraged to finalize the calibration work prior to the May meeting to enable the discussion of the RF requirements in RAN4 may meeting. 
To further progress the work, we propose to adopt the calibration framework and system parameters to discuss the impact on RF requirements in the RAN4 meeting. Additionally, self-interference modelling and co-site inter sector interference modelling has not yet been fully agreed beyond the calibration work. Interference from co-site inter-sector gNBs can be modelled as Noise floor + X dB, where RAN4 can adopt the value of X = -6 dB (equivalent to 144 dB for inter-sector isolation) used for calibration to discuss the impact on RF requirements. For the co-channel inter-subband inter-site interference, RAN4 to reuse the legacy gNB ACLR/ACS RAN4 requirements to model the co-channel inter-subband inter-site ACRL/ACS as starting point.
Proposal: RAN4 to adopt the calibration framework and agreed system parameters to discuss the impact on RF requirements in the RAN4 meeting.
Proposal: RAN4 to model the co-site inter-sector inter-gNB CLI as Noise floor + X dB, where X = -6 dB (equivalent to 144 dB for inter-sector isolation). For the co-channel inter-subband inter-site interference, RAN4 to reuse the legacy gNB ACLR/ACS RAN4 requirements to model the co-channel inter-subband inter-site ACRL/ACS as starting point.
Preliminary simulation results
Throughout this section our preliminary simulation results for urban macro scenario are presented. We follow the simulation methodology and parameters agreed in [1], where the RF parameters are determined based on the degradation caused by the adjacent channel interference (ACI).
FR1 results
0. 1 NR TDD DL as victim
Figure 4 presents the SINR (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. It is observed that the SBFD network is dominated by the legacy interference from aggressor gNBs towards the victim UEs, while the inter-UE CLI component is marginal.  
Observation: For FR1 and TDD DL as a victim, no SINR degradation is observed when adjacent network is SBFD-capable compared to when the adjacent network is a TDD DL network.  
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[bookmark: _Ref126831736]Figure 4 SINR distributions for UMa FR1 deployment when victim is TDD DL
SBFD as victim
SBFD DL results
Figure 3 presents the SINR and interference power distribution for FR1 UMa deployment when the victim is operating in a SBFD DL slot. We compare multiple scenarios here, namely, single operator (i.e., no adjacent channel operation), multiple operator (adjacent channel operator is either TDD DL, TDD UL, or SBFD). Similar to the TDD DL victim case, the system is dominated by co-channel interference from other gNBs in the victim network. As a result, no degradation is observed between the SBFD and TDD DL single operator case. When there is operation in the adjacent channel, approximately 1 dB degradation in the SINR is observed for different types of aggressor networks. To further clarify, we plot the distribution of the interference power to decouple the different interference components. First, we can observe that the co-channel interference is the dominant compared to the inter-subband inter-UE CLI. Secondly, we observe that in terms of interference statistics, SBFD deployment in the adjacent channel will result in same aggregate adjacent interference as TDD DL, since the former is dominant by the inter-gNB CLI. 
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[bookmark: _Ref118478201]Figure 5 SINR and interference power distributions for UMa FR1 deployment when victim is SBFD DL.
Observation: For FR1 and SBFD DL as a victim, no SINR degradation is observed compared to legacy TDD DL network.  
SBFDL UL results
Figure 6 presents the SINR distribution for the case of SBFD gNB UL slot is a victim. It is worth mentioning that RAN4 has agreed on an uplink SNR target of 15 dB. Due to the nature of the uplink transmit control mechanism (Section 9.1 TR 36.942), the impact of the interference within the network is not captured. As a result for SBFD UL slot, the 15 dB SNR target is not met. It is proposed to revisit the power control aspects for SBFD coexistence work. 
Observation: For SBFD UL as a victim, it is observed that the SNR target of 15 dB is not met.
[bookmark: _Ref118562673][image: ]
[bookmark: _Ref126835590]Figure 6  SINR distributions for UMa FR1 deployment when victim is SBFD UL.

FR2 results
NR TDD DL as victim
Similar to FR1, Figure 7 	present the SINR (with ACI) where the trends and observations for FR1 are consistent for FR2. In details, for Macro-Macro scenarios (impact on UE), the adjacent interference is dominated by legacy DL interference from aggressor gNBs and no performance degradation relating to ACLR/ACS due to inter-UE CLI is observed in SBFD adjacent channel operation. 
[image: ]
[bookmark: _Ref118573727]Figure 7 SINR distributions for UMa FR2 deployment when victim is TDD DL
Observation: For FR2, no SINR degradation is observed when the victim network is SBFD DL compared to legacy TDD DL network.  
SBFD As victim
Figure 8 presents the SINR distribution for FR2 UMa deployment when the victim is operating in a SBFD DL slot. The trends and observations for FR1 are similar for FR2. For Macro-Macro scenarios (impact on UE), the adjacent interference is dominated by legacy DL interference from aggressor gNBs and no performance degradation relating to ACLR/ACS due to inter-UE CLI is observed in SBFD adjacent channel operation. 
[bookmark: _Ref118577625][image: ]
[bookmark: _Ref126838419]Figure 8 SINR distributions for UMa FR2 deployment when victim is SBFD DL

Observation: For FR2 and SBFD DL as a victim, no SINR degradation is observed compared to legacy TDD DL network.  
Finally, Figure 9 presents the aggregate SINR distributions when SBFD UL is victim for the case of single operator and adjacent TDD DL. It can be observed that no performance degradation for the SBFD UL slot when there is an adjacent operation. This implies that the SBFD gNB is impaired by the co-channel interference and not the adjacent channel interference. 
[image: ]
[bookmark: _Ref118732835]Figure 9 Aggregate interference distributions for UMa FR2 deployment when victim is SBFD UL
Observation: For FR2 and SBFD UL as a victim, no SINR degradation is observed compared to legacy TDD DL network.  
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: From the ongoing calibration work for FR1 and FR2, it can be observed that legacy TDD DL operation is not impacted by SBFD operation in the adjacent channel. 
Observation: Companies are encouraged to finalize the calibration work prior to the May meeting to enable the discussion of the RF requirements in RAN4 may meeting. 
Proposal: RAN4 to adopt the calibration framework and agreed system parameters to discuss the impact on RF requirements in the RAN4 meeting.
Proposal: RAN4 to model the co-site inter-sector inter-gNB CLI as Noise floor + X dB, where X = -6 dB (equivalent to 144 dB for inter-sector isolation). For the co-channel inter-subband inter-site interference, RAN4 to reuse the legacy gNB ACLR/ACS RAN4 requirements to model the co-channel inter-subband inter-site ACRL/ACS as starting point.
Observation: For FR1 and SBFD DL as a victim, no SINR degradation is observed compared to legacy TDD DL network.  
Observation: For FR1 and SBFD DL as a victim, no SINR degradation is observed compared to legacy TDD DL network.  
Observation: For SBFD UL as a victim, it is observed that the SNR target of 15 dB is not met.
Observation: For FR2, no SINR degradation is observed when the victim network is SBFD DL compared to legacy TDD DL network.  
Observation: For FR2 and SBFD DL as a victim, no SINR degradation is observed compared to legacy TDD DL network.    
Observation: For FR2 and SBFD UL as a victim, no SINR degradation is observed compared to legacy TDD DL network.  
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