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1 Introduction
SBFD feasibility study and RF impact from BS aspects were discussed in last meeting and WF for the feasibility from BS aspect was approved in [1].
In this contribution, we provide some discussion on the open issue of RSIC analysis.
2 Discussion
The format of the RSIC analysis framework table was agreed and the following agreements were made in last meeting [1]:
· Companies are encouraged to provide values based on the RSIC analysis framework table. 
· Companies are encouraged to provide the information on how the intermediate results are derived.
For FR1 our analysis and evaluation is sumarized in Table 2.1-1, we show two examples for Wide Area BS to consider different max TX power. One is 47 dBm max TX power and the other is 53 dBm. The major difference for WA example 2 is the adoption of analog filter to counteract the higher RX blocking from TX sub-band. The filter can be RF analog filter in the front-end or base-band analogue filter before the ADC. In the example we use RF analog filter which is put after LNA. The impacts to RX sensitivity due to insertion loss of the analog filter is negligible sine LNA can provide substantial gain on the wanted signal. Besides the filter, the evaluation of link buget is based on the capability of existing hardware. It should be noted that the bandwidth of TX sub-band and the RX sub-band is asymmetrical, the scalling factor is assumed in the budget calculation. From Table 2.1-1, we can find that RX IM3 is one of dominant contributions and it is not 1-to-1 relationship with the power. Therefore, maybe the linear selectivity is not suitable for the blocking estimation. Sum of the effects of IM3, phase noise, ADC dynamic would contribute on the overall selectivity. The performance would be different from implementations. The selectivity is a function of blocking power, and the lower the power, the better the selectivity. So it is safe to use the selectivity at max BS TX power for the evaluation. From table 2.1-1, the selelectivity at max BS TX power (47 dBm) for WA BS example 1 is ~ 62 dB, and ~73 dB for WA BS example 2.
Currently description on beam nulling /isolation may be ok to FR1 but it is not friendly to FR2. Hence we propose to change to ”Beam nulling /isolation in TX sub-band” and ”Beam nulling /isolation in RX sub-band” which are more suitble for FR1 DBF and FR2 ABF architectures.
Table 2.1-1 RSIC Analysis for FR1
	FR1 
	

	BS class
	Wide 
Area BS
	Wide Area BS example 1
	Wide Area BS example 2

	BS TX Power  = ① dBm
	xxx dBm
	47
	53

	Component 
capability and parameters
	Frequency isolation at TX
	Frequency isolation capability  = ② dBc
	xxx dBc
	45
	45

	
	
	Frequency isolation 
techniques used
	e.g., DPD, sub-band analog filtering, digital filtering, etc.
Note: List all relevant techniques used in TX
	 DPD
	DPD

	
	Spatial isolation
	Spatial isolation capability 
 = ③ dBc
	xxx dBc
	 80
	80 

	
	
	Spatial isolation 
techniques used
	e.g., spatial separation between TX/RX panel; cross polarization; circulator; shielding case; metal fences, etc.
Note: List all relevant techniques used in the evaluation
	 spatial separation between TX/RX panel
	spatial separation between TX panel to single RX

	
	TX Beam nulling /isolation in TX sub-band
= ④ dBc
	xxx dBc
	10
	10

	
	DL EIRP impact due to beam nulling in TX sub-band
	
	Less than 0.5 dB loss
	Less than 0.5 dB loss

	
	Self-interference leakage in gNB RX subband due to non-ideal TX, measured at RX ant.   (Note 1)
	
	=-94
	-88

	
	RF IC and other tech. (before LNA)
	RF IC capability and other tech. in TX sub-band  = ⑤ dBc
	xxx dBc
	 N/A
	 N/A

	
	
	RF IC capability and other tech. in RX sub-band  = ⑧ dBc
	xxx dBc
	 N/A
	 10

	
	
	RF IC techniques and other tech.
(before LNA)
	e.g., RF IC, sub-band filtering etc.
Note: List all relevant techniques used in RX (before LNA)
	N/A
	Analog filter is put after LNA

	
	
	Impacts to RX sensitivity (due to e.g. insertion losses) due to RF IC or other techniques before LNA
	xxx dBc
	N/A
	

	
	Self-Interference signal in gNB TX subband, measured at the input of LNA  (Note 1)
	
	 -43
	-37
(Equivalent to -47 when 10 dB filtering is counted.)

	
	Blocker Suppression at RX


	Frequency isolation capability
⑥ dBc
	xxx dBc
	80
	digital filtering

	
	
	Frequency isolation techniques 
	e.g., sub-band analog filtering, digital filtering, etc.
Note: List all relevant techniques used in RX
	 digital filtering
 
	digital filtering

	
	
	RX IMD


	Rx IIP3 capability (dBm)
	
	-10
	-10

	
	
	
	Rx IM3 contribution (dBm)
	
	-109
	-121

	
	
	Other RX 
	Any other RX impacts if significant (e.g. ADC noise, phase noise etc.)
	
	ADC noise: -109
reciprocal phase noise mixing:-112
	ADC noise: -113
reciprocal phase noise mixing:-116

	
	Self-Interference signal in gNB RX subband caused by non-ideal RX selectivity, gain-normalized 
(Note 1, 2)
	xxx dBm
	=-105
	-111

	
	RX Beam nulling /isolation in RX sub-band
= ⑨ dBc
	xxx dBc
	10
	10

	
	RX sensitivity degradation caused by RX beam nulling
	xxx dBc
	Less than 0.5 dB loss
	Less than 0.5 dB loss

	
	Digital IC  = ⑦ dBc
	xxx dBc
	 15
	15

	Overall RSIC capability  (Note 1)
	xxx dBc
	-103.6 
	-102.3

	Noise floor ⑩dBm
	xxx dBm/CBW
	-96 dBm/20 MHz
	-96 dBm/20 MHz

	Residual Interference budget with 1 dB desens target (⑪dBm=⑩dBm-6dB)
	xxx dBm
	-102 dBm
	-102 dBm

	Required RSIC budget (①-⑪dBc)
	xxx dBc
	149
	155

	SBFD configuration
	
	[40, 20, 40]
	[40, 20, 40]

	Guardband assumption (if exist)
	
	Existing SU
	Existing SU+ additionally  few RBs

	bandwidth over which suppression is achieved
	
	
	

	Others
	
	
	



For FR2 our analysis and evaluation is sumarized in Table 2.1-2. The impact of RX link is differnet from that of FR1 case since different architectures are adopted. Normally FR2 uses ABF architecture and FR1 uses DBF arechitecture. Spatial isolation is measured in the beam domain rather than the isolation between the array andt the single RX branch as FR1. The From Talbe 2.1-2, it can be found that the blocking level to RX pannel is weak and should be even lower at each LNA input. Hence the IM3 is not a limited factors. Due to the same reason that the blocking level is relatively weak, the other RX impacts due to blocker in Tx sub-band can also be negligible. Hence we think that the evaluation on Self-interference leakage in gNB RX subband would be sufficient for FR2.
Table 2.1-2 RSIC Analysis for FR2
	FR2
	

	BS class
	Wide 
Area BS
	 Wide 
Area BS

	BS TX Power  = ① dBm
	xxx dBm
	35 dBm/200MHz

	Component 
capability and parameters
	Frequency isolation at TX
	Frequency isolation capability  = ② dBc
	xxx dBc
	28

	
	
	Frequency isolation 
techniques used
	e.g., DPD, sub-band analog filtering, digital filtering, etc.
Note: List all relevant techniques used in TX
	DPD

	
	Spatial isolation
	Spatial isolation capability 
 = ③ dBc
	xxx dBc
	 85~95

	
	
	Spatial isolation 
techniques used
	e.g., spatial separation between TX/RX panel; cross polarization; circulator; shielding case; metal fences, etc.
Note: List all relevant techniques used in the evaluation
	 spatial separation between TX/RX panel

	
	TX Beam nulling /isolation in TX sub-band
= ④ dBc
	xxx dBc
	10

	
	DL EIRP impact due to beam nulling in TX sub-band
	
	Less than 0.5 dB loss

	
	Self-interference leakage in gNB RX subband due to non-ideal TX, measured at RX ant.   (Note 1)
	
	-94~-104

	
	RF IC and other tech. (before LNA)
	RF IC capability and other tech. in TX sub-band  = ⑤ dBc
	xxx dBc
	 N/A

	
	
	RF IC capability and other tech. in RX sub-band  = ⑧ dBc
	xxx dBc
	 N/A

	
	
	RF IC techniques and other tech.
(before LNA)
	e.g., RF IC, sub-band filtering etc.
Note: List all relevant techniques used in RX (before LNA)
	N/A

	
	
	Impacts to RX sensitivity (due to e.g. insertion losses) due to RF IC or other techniques before LNA
	xxx dBc
	N/A

	
	Self-Interference signal in gNB TX subband, measured at the input of LNA  (Note 1)RX array
	
	 -60 ~ -70

	
	Blocker Suppression at RX


	Frequency isolation capability
⑥ dBc
	xxx dBc
	60

	
	
	Frequency isolation techniques 
	e.g., sub-band analog filtering, digital filtering, etc.
Note: List all relevant techniques used in RX
	 digital filtering
 

	
	
	RX IMD


	Rx IIP3 capability (dBm)
	
	

	
	
	
	Rx IM3 contribution (dBm)
	
	negligible

	
	
	Other RX 
	Any other RX impacts if significant (e.g. ADC noise, phase noise etc.)
	
	negligible

	
	Self-Interference signal in gNB RX subband caused by non-ideal RX selectivity, gain-normalized 
(Note 1, 2)
	xxx dBm
	negligible

	
	RX Beam nulling /isolation in RX sub-band
= ⑨ dBc
	xxx dBc
	10

	
	RX sensitivity degradation caused by RX beam nulling
	xxx dBc
	Less than 0.5 dB loss

	
	Digital IC  = ⑦ dBc
	xxx dBc
	 -

	Overall RSIC capability  (Note 1)
	xxx dBc
	-94 ~-104

	Noise floor ⑩dBm
	xxx dBm/CBW
	-88 dBm/40 MHz

	Residual Interference budget with 1 dB desens target (⑪dBm=⑩dBm-6dB)
	xxx dBm
	-94 dBm

	Required RSIC budget (①-⑪dBc)
	xxx dBc
	129

	SBFD configuration
	
	[80,40,80]

	Guardband assumption (if exist)
	
	Existing SU

	bandwidth over which suppression is achieved
	
	

	Others
	
	



3 Conclusion
In this contribution, we provide some consideration on RSIC analysis. Our analysis and evaluation is sumarized in Table 2.1-1 for FR1 and Table 2.1-2 for FR2.
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