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1. Introduction
RAN4 send LS to RAN1 in last meeting with initial thought [1]. It seems we still need to refine the reply. In this contribution, we focus on the discussion of how to refine the LS to RAN1.
2. Discussion
SI cancelation can be carried out from following four domains, spatial domain isolation, frequency isolation, RF domain suppression and digital domain cancellation. In last meeting, the LS doesn’t explicitly consider RF domain suppression which may also be necessary to reduce self-interference. RF domain self-interference suppression can be divided into two categories, one by subtracting evaluated Tx signal from Rx signal using attenuator, phase shifter and the other by using sub-band filter at Tx and Rx side.
The basic assumption for residual self-interference is that it will lead to 1dB, 0.8dB or 0.1dB REFSENSE degradation, so residual self-interference equals to N-6dB, N-7dB and N-16dB. For all three BS classes, the required residual self-interference are calculated as below and the design of SBFD should target at following limit.
RSI=Pout – I where I=N-6, N-7 or N-16dB 
Table 1: target RSI to avoid REFSENSE degradation
	RSI
	REFSENSE+1dB
	REFSENSE+0.8dB
	REFSENSE+0.1dB

	WA
	33-(-109-6)=148
	33-(-109-7)=149
	33-(-109-16)=158

	MR
	18-(-109-6)=133
	18-(-109-7)=134
	18-(-109-16)=143

	LA
	4-(-109-6)=119
	4-(-109-7)=120
	4-(-109-16)=129

	Note: 
N equal to -109dBm/MHz for WA with 5dB NF, -104dBm/MHz for MR with 10dB NF and -101dBm/MHz for LA with 13dB NF.
Pout = 33dBm/MHz for WA, 18dBm/MHz for MR and 4dBm/MHz for LA



Observation 1: the target RSI for different REFSENSE degradation and different cell scenario are listed in table 1. 
To meet in-band blocking requirements, the required residual self-interference is calculated as below and the design of SBFD should target at following limit.
RSI=Pout – I where I= 
Table 1: target RSI to avoid blocking
	
	-43dBm/20MHz for WA
	-38dBm/20MHz for MR
	-35dBm/20MHz for LA

	RSI
	43-(-43)=89
	31-(-38)=69
	17-(-35)=52

	Note: Pout = 43dBm/20MHz for WA, 31dBm/20MHz for MR and 17dBm/20MHz for LA



Observation 2: the target RSI to avoid blocking for different cell scenario are listed as in table 2. 
The agreement of frequency flat model in last LS is listed as below for information.
On granularity in frequency domain and question on frequency flat model possibility (Question 1-1/3/5 in R1-2205543), RAN4 agreed that RSI can be modelled as (almost) frequency flat at least could be scaled to sub-band level. And RAN4 will further discuss on below aspects: 
•	FFS on guard band assumption between sub-band for SBFD 
•	FFS on necessity/feasibility of RB level scaling
Minimum scheduling granularity is at least PRB based in RAN1, although in sub-carrier basis scheduling may also be simulated. More than one UE will be scheduled in RAN1’s simulation with non-contiguous and random PRB distribution. so, per PRB based model is more preferred. now only assuming sub-band level flat is confusing for RAN1 to execute simulation. RAN1 don’t know how to use 45dB when consider RB to RB Tx leakage. 
Observation 3: per PRB basis frequency domain leakage is more preferred to facilitate RAN1’ simulation. 
If we finally assume frequency flat is only feasible for sub-band, we should also give more detailed illustration of how to extrapolate to PRB basis.
Proposal 1: it’s suggested to model Tx leakage to per PRB basis even if we finally conclude ACLR leakage is only per sub-band basis frequency flat.
About the guard band assumption. For SBFD without RF sub-band basis filter, non-linearity characteristics of Tx RF component is the main reason for frequency non-flat model. Better PA performance is required to reduce non-linearity impact. In general, Tx leakage could be regarded as frequency flat at least for FR1. The guard band between sub-band may be small. But if RF sub-band filter is utilized for SI cancellation, it may require larger transition guard band to achieve target attenuation.
Observation 4: different implementation may lead to different guard band between sub-bands. 
3. Conclusions
In this contribution, LS to RAN1 are discussed with following observations and proposals:
Observation 1: the target RSI for different REFSENSE degradation and different cell scenario are listed in table 1. 
Observation 2: the target RSI to avoid blocking for different cell scenario are listed as in table 2.
Observation 3: per PRB basis frequency domain leakage is more preferred to facilitate RAN1’ simulation. 
Proposal 1: it’s suggested to model Tx leakage to per PRB basis even if we finally conclude ACLR leakage is only per sub-band basis frequency flat.
Observation 4: different implementation may lead to different guard band between sub-bands.
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