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1	Overall description
For RAN1 LS R1-2302087, RAN4 thanks RAN1 for further sharing the agreements and working assumption for Rel-18 NR duplex evolution study. For the following agreements and working assumption regarding the interference modelling for SBFD operation, RAN4 has discussed and conclude the reply as follows:  
· Updated TR skeleton for RAN4 part of TR 38.858 is approved in R4-2302887.
· Regarding RAN1 Agreement-3 in R1-2302087, 
· Based on RAN1’s understanding on the co-site gNB-gNB adjacent-channel CLI modelling (i.e., reusing similar method as co-site inter-sector co-channel inter-subband CLI modeling), RAN4 would like to provide the understanding on  (i.e., the interference suppression capability of co-site inter-sector adjacent-channel CLI between the aggressor sector x and the victim sector) as

in which 
· The interference suppression capability of co-site inter-sector CLI from three different adjacent-channel sectors could be assumed as the same. i.e.  =  = 
· How to interpret the noise figure model (i.e., noise figure over average total input power, captured in RAN4 LS R4-2302885) and its relationship with : 
· ACS should be applied, and the noise figure model should also be applied to the total of all RX power. 
· ACSBS value range achievable by typical FR1 gNB implementation:
· The range from [46 or 50]dB as lower bound to [62]dB as upper bound is proposed in RAN4. 
· The above range is proposed by considering both noise figure model and ACSBS in the simulation, in which the noise figure model has captured the non-linearity of RF components and ACSBS refer to baseband suppression. 
· The value of ICSBS by typical FR1 gNB implementation:
· Based on the similar baseband suppression, the same range of ACS values can be achievable for ICS. 
· Lower bound is 46dB.
· Upper bound is [62]dB. 
· For the spatial isolation of adjacent-channel inter-sector CLI, the following values have been proposed for macro BS in RAN4:
· FR1: from (62+X)dB to (93+X)dB with (75+X)dB being typical value.
· FR2-1: from (75+X)dB to (98+X)dB with (88+X)dB being typical value.
· For both FR1 and FR2-1: X which can be in the range of [0~25] is added to the inter-sector isolation agreed for co-channel inter-sector interference, because of additional spacing between adjacent-channel antennas.
· Note: The additional spatial isolation X can be different between FR1 and FR2-1. 
· Note: Companies has proposed that isolating materials between adjacent channel antennas and RF interference cancellation and/or beam nulling can provide additional spatial isolation.
· Note: There is no consensus on the achievable performance on the value of X, and the feasibility of isolating materials. RAN4 will further evaluate and update to RAN1 if needed. 
· Regarding RAN1 Agreement-4 in R1-2302087, 
· RAN4 confirm RAN1’s understanding on this model;
· For the in-channel selectivity (or subband selectivity) :
·  = 33dB for FR1 and  = 23dB for FR2
· Above values are for simulation usage purpose and only based on the assumption of same bandwidth between interference and wanted signals 
· Above values derived based on single company’s measurement data. 
· This agreement has no impact on RAN4 specified minimum RF requirements
· Clarify that the IBE is applied per UE transmitter (with the per transmitter output power assumed), which is a reasonable interpretation for most circumstances that can be used in RAN1: 
· If total TX power (Pt) is equally allocated among the Nt transmitter for UE:
· At one TX antenna, the in-band emission will be Pt – 10*log10(Nt) – IBE
· For the total impact from all TX antennas, the in-band emission should be Pt – IBE.
· Regarding RAN1 Working Assumption in R1-2302087, 
· RAN4 confirm RAN1’s understanding on the UE-UE co-channel channel model in the working assumption. 
· RAN4 confirm the same response for IBE and ICSUE to Agreement-4 can be reused here.  

Furthermore, RAN4 made the following agreement on noise figure model (i.e., noise figure over average total input power, captured in RAN4 LS R4-2302885):
· For typical FR1 WA BS implementation, companies have different views on sub-band filter, and based on companies’ proposal on the implementation with sub-band filter, the blocking performance can be improved around 10 dB. The following values of A and B can apply to the noise figure model if sub-band filter adopted.
· The values of A, B, C and D:
· A = -35dBm
· B = -17dBm
· C = 5dB
· D = 14dB
· Note: RAN4 has not reach consensus on the implementation feasibility of sub-band filter. RAN4 will further evaluate and update to RAN1 if needed.  
· For FR1 MR BS class, the following noise figure model can be used as starting point: 
· (A, B, C, D) = (-38, -20, 10, 19)
· Point A is suggested to follow the in-band blocking requirement as specified in TS 38.104, i.e. -38dBm. 
· Point C is suggested to follow the assumed noise figure, i.e. 10dB. 
· For FR1 LA BS class, the following noise figure model can be used as starting point: 
· (A, B, C, D) = (-35, -17, 13, 22)
· Point A is suggested to follow the in-band blocking requirement as specified in TS 38.104, i.e. -35dBm. 
· Point C is suggested to follow the assumed noise figure, i.e. 13dB. 
· For FR2-1 BS, the following noise figure model can be used as starting point: 
· The values of A, B, C and D:
· A = [-58] dBm
· B = [-40] dBm
· C = 10dB
· D = [19] dB

RAN4 made the following agreement on UE noise figure model:
· UE noise figure for simulation purpose only: 
· 9dB for FR1
· 10dB for FR2-1
Additionally, RAN4 made the following agreement on UE ACLR performance
· Improved TX modelling for adjacent-channel interference simulation:
· FR1: UE ACLR is modelled as 30 dB at UE maximum TX power, and improves 1dB per 1dB backoff TX power up to a maximum 10 dB improvement. i.e., at 10 dB power backoff the ACLR is 40 dB.
· FR2-1: UE ACLR is modelled as 24 dB at UE maximum TX power, and improves 1dB per 1dB backoff TX power up to a maximum 10 dB improvement. i.e., at 10 dB power backoff the ACLR is 34 dB.
2	Actions
To RAN WG1 
ACTION: 	RAN4 kindly asks RAN1 to consider above replies in the future discussion. 
3	Dates of next RAN WG 4 meetings
TSG RAN WG4 Meeting #107			22nd – 26th May, 2023   	    		Incheon, Korea
TSG RAN WG4 Meeting #108			21st – 25th August, 2023   	    	Toulouse, France

