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<Start of change 1>
[bookmark: _Toc152011646]11.3.1	Case 1: aggressor SBFD DU victim NR TDD DL
Case 1 considers legacy TDD in DL slot as a victim while SBFD is operating in the adjacent channel for both FR1 and FR2-1. The conclusions are listed per scenario in Table 11.3.1-1.
Table 11.3.1-1: Case 1 co-existence conclusions
	Deployment Scenario
(Aggressor -> Victim)
	Frequency range
	Co-existence conclusion

	Urban Macro -> Urban Macro
Scenario 1 and 
Scenario 6
	FR1 and FR2-1
	No DL throughput degradation on the victim legacy TDD DL network for both average throughput and cell edge throughput is observed for different BS Tx powers (46 dBm to 53 dBm for FR1 and 30 dBm for FR2-1), grid-shifts (5% to 100%), and different SBFD BS antenna configurations.  

	Urban Hotspot -> Urban Hotspot 
Scenario 2
	FR1
	DL throughput degradation is observed only at cell edge due to inter-UE CLI for different grid-shifts (5% to 100%) and BS Tx powers (49 dBm to 53 dBm).

	Urban Macro -> Urban Micro 
Scenario 4
	FR1
	No DL throughput degradation for both average throughput and cell edge throughput is observed.

	Indoor -> Indoor
Scenario 3 and
 Scenario 9
	FR1 and FR2-1
	

	Urban Micro/Dense -> Urban Micro/Dense
Scenario 5 and
 Scenario 8
	FR1 and FR2-1
	



[bookmark: _Toc152011647]11.3.2	Case 2: aggressor SBFD DU victim NR TDD UL
Case 2 considers legacy TDD in UL slot as a victim while SBFD is operating in the UL slot in the adjacent channel for both FR1 and FR2-1. The conclusions are listed per scenario in Table 11.3.2-1.
Table 11.3.2-1: Case 2 co-existence conclusions
	Deployment Scenario
(Aggressor -> Victim)
	Frequency range
	Co-existence conclusion

	Urban Macro -> Urban Macro
Scenario 1
	FR1 
	The TDD UL has significant throughput degradation for different SBFD BS antenna configuration and different BS Tx powers.
· The cell edge throughput degradation is worse than the average throughput degradation. 
· The throughput degradation is due to the inter-BS ACI introduced by SBFD, which increases as grid-shift (BS-to-BS distance) decreases in scenario 1, 2 and 5. In scenario 4 (UMa-to-UMi scenario), the degradation increases and then decreases due to the relative distance and elevation angle between UMa and UMi base stations. This is a result of the grid-shift reduction and consequent changes in antenna discrimination.
· The throughput degradation increases with SBFD BS Tx power.
· SBFD BS antenna configuration slightly impacts the throughput degradation.

	Urban Hotspot -> Urban Hotspot 
Scenario 2
	
	

	Urban Macro ->Urban Micro
Scenario 4
	
	

	Urban Micro -> Urban Micro
Scenario 5
	
	

	Indoor -> Indoor
Scenario 3 and
 Scenario 9
	FR1 and FR2-1
	No TDD UL throughput degradation is observed.

	Urban Macro -> Urban Macro
Scenario 6
	FR2-1
	TDD UL throughput degradation is observed at cell edge, no strong degradation is observed for the average throughput.

	Urban Dense -> Urban Dense
Scenario 8
	
	



[bookmark: _Toc152011648]11.3.3	Case 3: aggressor NR TDD DL victim SBFD DU
Case 3 considers SBFD as a victim while NR TDD is operating DL in the adjacent channel for both FR1 and FR2-1. The conclusions are listed per scenario for SBFD DL in Table 11.3.3-1 and for SBFD UL in Table 11.3.3-2.
Table 11.3.3-1: Case 3 SBFD DL co-existence conclusions
	Deployment Scenario
(Aggressor -> Victim)
	Frequency range
	Co-existence conclusion

	Urban Macro -> Urban Macro
Scenario 1 and
 Scenario 6
	FR1 and FR2-1
	No observed throughput degradation on the SBFD DL for both average throughput and cell edge throughput for different BS Tx powers, ranging (46 dBm to 53 dBm for FR1 and 30 dBm for FR2-1), grid-shifts (5% to 100%), and different SBFD BS antenna configurations.

	Urban Hotspot -> Urban Hotspot (N/A for FR2-1)
Scenario 2
	
	

	Indoor -> Indoor
Scenario 3 and
 Scenario 9
	
	

	Urban Micro/Dense -> Urban Micro/Dense
Scenario 5 and
Scenario 8
	
	



Table 11.3.3-2: Case 3 SBFD UL co-existence conclusions
	Deployment Scenario
(Aggressor -> Victim)
	Frequency range
	Co-existence conclusion

	Urban Macro -> Urban Macro
Scenario 1 and
Scenario 6
	FR1
	Under baseline assumptions, SBFD UL throughput degradation is observed only for cell edge throughput, and minor degradation but acceptable to some companies for average throughput. With other assumptions (higher BS Tx power and lower grid-shifts), the degradation is increased for cell edge throughput and average throughput.

	
	FR2-1
	Under baseline assumptions, no degradation on the SBFD UL is observed for both cell edge throughput and average throughput. Throughput loss is observed with higher BS Tx power and lower grid-shifts.

	Urban Hotspot -> Urban Hotspot
Scenario 2
	FR1
	Under baseline assumptions, SBFD UL throughput degradation is observed at cell edge throughput and average throughput. With higher BS Tx power and lower grid-shifts, the degradation is increased.

	Indoor -> Indoor
Scenario 3 and
Scenario 9
	FR1 and FR2-1
	No SBFD UL throughput degradation for both average throughput and cell edge throughput is observed. 

	Urban Micro/Dense -> Urban Micro/Dense
Scenario 5 and
Scenario 8
	FR1
	Under FR1 Urban micro 38 dBm Tx power assumption, no degradation on the SBFD UL is observed for both cell edge throughput and average throughput. Throughput loss is observed with higher BS Tx power (46 dBm) and lower grid shifts.

	
	FR2-1
	Under baseline assumptions, SBFD UL throughput degradation is observed only for cell edge throughput and no degradation is observed for average throughput.



[bookmark: _Toc152011649]11.3.4	Case 4: aggressor NR TDD UL victim SBFD DU
Case 4 considers SBFD as a victim while NR TDD is operating UL in the adjacent channel for both FR1 and FR2-1. The conclusions are listed per scenario for SBFD DL in Table 11.3.4-1 and for SBFD UL in Table 11.3.4-2.
Table 11.3.4-1: Case 4 SBFD DL co-existence conclusions
	Deployment Scenario
(Aggressor -> Victim)
	Frequency range
	Co-existence conclusion

	Urban Macro -> Urban Macro
Scenario 1 and
Scenario 6
	FR1 and FR2-1
	No observed throughput degradation on the SBFD DL for both average throughput and cell edge throughput respectively for different BS Tx powers (ranging from 46 dBm to 53 dBm for FR1 and 30 dBm for FR2-1), grid-shifts (5% to 100%), and SBFD BS antenna configurations.

	Indoor -> Indoor
Scenario 3 and
Scenario 9
	
	

	Urban Micro/Dense -> Urban Micro/Dense
Scenario 5 and
Scenario 8
	
	

	Urban Hotspot -> Urban Hotspot
Scenario 2
	FR1
	Some companies’ results show SBFD DL throughput degradation is observed only for cell edge throughput due to inter-UE CLI for different grid-shifts (5% to 100%), BS Tx powers (46 dBm to 53 dBm) and for all antenna configurations. However more companies show that there is no observed degradation for cell edge throughput and cell average throughput for 100% grid-shift, 49 dBm BS Tx power and SBFD BS antenna configuration 2.



Table 11.3.4-2: Case 4 SBFD UL co-existence conclusions
	Deployment Scenario
(Aggressor -> Victim)
	Frequency range
	Co-existence conclusion

	Urban Macro -> Urban Macro
Scenario 1 and
Scenario 6
	FR1 and FR2-1
	No observed throughput degradation on the SBFD UL for both average throughput and cell edge throughput for different BS Tx powers (ranging from 46 dBm to 53 dBm for FR1 and 30 dBm for FR2-1), grid-shifts (5% to 100%), and SBFD BS antenna configurations.

	Indoor -> Indoor
Scenario 3 and
Scenario 9
	
	

	Urban Micro/Dense -> Urban Micro/Dense
Scenario 5 and
Scenario 8
	
	

	Urban Hotspot -> Urban Hotspot
Scenario 2
	
	



<End of change 1>

<Start of change 2>

[bookmark: _Toc152011671]13.1.2	RAN4
RAN4 has studied the implementation feasibility of SBFD-capable BS considering self-interference, co-channel inter-sub-band co-site inter-sector interference and co-channel inter-sub-band inter-site interference. Both FR1 and FR2 BS classes are studied, including FR1 wide area BS, FR1 medium range BS, FR1 local area BS and FR2-1 wide area BS. When considering the RSIC for self-interference and inter-sector interference, the following aspects and self-interference mitigation techniques have been considered: spatial antenna isolation, Tx beam nulling, suppression of transmitter leakage (i.e., frequency isolation), analogue interference cancellation, digital interference cancellation, receive beam-forming, receiver linearity performance, phase noise and other considerations.
RAN4 has also studied the implementation feasibility of UE considering modeling of UE-UE co-channel inter-sub-band CLI and UE-UE adjacent channel CLI. Both FR1 and FR2-1 UE are studied and CLI modeling combines both Tx and Rx parts. It’s worth noting that half duplex operation at UE side is assumed according to the objective of this study item.
Besides, the impact on both BS and UE RF requirements are studied. For the BS aspects, impact on Tx requirements, impact on Rx requirements and potentially new requirements for SBFD operation are analyzed. For the UE aspects, reusing existing UE RF requirements is the conclusion of the study phase, since no issues related to existing UE RF requirements has been identified in the co-existence study.
Moreover, the adjacent channel co-existence studies were performed under a total of 8 deployment scenarios as described in Table 11.1-1. For each deployment scenario, a total of 4 cases were performed as described in Table 11.1-2. The performance metrics were throughput loss at the cell edge and cell average.
In the summary sub-section, value ranges and median values are collected from all companies' simulation results with respect to the different scenarios, cases, victims, and the four kinds of simulation parameters. The final conclusion is derived for the four "victim/ aggressor" network combinations.
Finally, regulatory considerations for deploying the duplex enhancements in TDD unpaired spectrum are summarized with respect to three ITU Regions, namely ITU Region 1, ITU Region 2 and ITU Region 3.
Regarding detailed conclusions, Table 13.1.2-1 below summarizes the different study conclusions and their respective section.
Table 13.1.2-1: RAN4 conclusions reference
	Study conclusion 
	Section

	Feasibility of FR1 wide area BS aspects
	9.2.4

	Feasibility of FR1 medium range BS aspects
	9.3.4

	Feasibility of FR1 local area BS aspects
	9.4.3

	Feasibility of FR2-1 BS aspects
	9.5.4

	Feasibility of FR1 UE aspects
	9.6.2

	Feasibility of FR2-1 UE aspects
	9.7.2

	Impact on RF requirements (BS and UE)
	10

	Adjacent channel co-existence evaluation 
	11.3

	Regulatory aspects
	12.4




<End of change 2>
