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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]. 
Agreement: 
· The TR section “10.2 Feasibility of FR1 Wide Area BS aspects” shall be further broken-down to harmonize the common understating from RAN4 if possible and summarize the input from companies.
In this contribution, we provide some text proposal for the section 10.2 Self-interference analysis based on our input in [2] and [3].
2 Text Proposal

10.2 Feasibility of FR1 Wide Area BS aspects
10.2.1	Self-interference analysis
Editor's note: This section captures the typical assumption based on which the RSIC capability is derived and analysis results
10.2.1.1	Summary table for self-interference analysis
Editor's note: This section captures the summary table which is based on self-interference analysis framework. 
	FR1
	Huawei

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

	BS TX Power  = ① dBm
	47
	53

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

	
	
	Frequency isolation 
techniques used
	 DPD
	DPD

	
	Spatial isolation
	Spatial isolation capability 
 = ③ dBc
	 80
	80 

	
	
	Spatial isolation 
techniques used
	Spatial separation between TX/RX panel with absorbing material and choke structure.
	Spatial separation between TX panel with absorbing material and choke structure.

	
	Beam nulling /isolation in TX sub-band
= ④ 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
	 N/A
	 10

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

	
	
	RF IC techniques and other tech.
(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
	N/A
	

	
	Self-Interference signal in gNB TX subband, measured at the input of LNA  (Note 1)
	 -43
	-37

	
	Blocker Suppression at RX


	Frequency isolation capability
⑥ dBc
	digital filter: 60-80 dB
	sub-band analog filter: 10 dB
digital filter: 60-80 dB

	
	
	Frequency isolation techniques 
	 digital filtering
 
	sub-band analog filter and digital filtering

	
	
	RX IMD


	Rx IIP3 capability (dBm)
	-10
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	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)
	-105
	-111

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

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

	
	Digital IC  = ⑦ dBc
	 15
	15

	Overall RSIC capability  (Note 1)
	-150.6
	-155.3

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

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

	Required RSIC budget (①-⑪dBc)
	149
	155

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

	Guardband assumption (if exist)
	Existing SU
	Existing SU

	bandwidth over which suppression is achieved
	Several hundred MHz 
	Several hundred MHz



10.2.1.2	Feasibility study on self-interference
Editor's note: This section captures the feasibility study on self-interference based on individual companies’ analysis. 
10.2.1.2.1	[Company Name]Huawei
Editor's note: Individual company may provide the analysis assumption/configuration used for the corresponding analysis summarized in 10.2.1.1. Additionally, the views on the preference/views on component technology and corresponding trade-off can be provided and analysed.  
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. 
Analogue filter prior to the LNA would introduce also insertion loss which will cause sensitivity loss. Hence it is not suitable. Meanwhile putting analogue filter after LNA could tolerance the high insertion loss. 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 filter performance can be found in Figure below. A Q-value of 1500 and 5 poles are assumed in the simulator. It can be found that the insertion loss is less than 5 dB and ~15 dB suppression is achieveable, with some margin to address the manufacturing accuracy and temperature drift.
Figure 10.2.1.2-1: performence of an example sub-band fitler
[image: ]
As shown in the example below, putting analogue filter after LNA, since the front-end LNA can provide substantial gain on the wanted signal, the impact to overall noise figure is negligible (2.21dB vs 2.24 dB), and the RX IIP3 prior to the filter is high enough to cope with high blocking level, such as ~ -30 dBm. The OIP3 of gain block in LNA might need to be increases a bit, which results the addition of power consumption. However the addition is quite limited, which is less than 0.5% of overall power consumption.
Table 2.2.-1: Cascaded NF and IIP3
	Receiver
	Band Filter
	LNA
	ATT
	subband Filter

	GAIN(dB)
	-1.20 
	25.00 
	-2.00 
	-5.00 

	NF(dB)
	1.20 
	1.00 
	2.00 
	5.00 

	OIP3(dBm)
	100.00 
	34.00 
	100.00 
	100.00 

	C_gain(dB)
	-1.20 
	23.80 
	21.80 
	16.80 

	C_NF(dB)
	1.20 
	2.20 
	2.21 
	2.24 

	C_OIP3(dBm)
	100.00 
	34.00 
	32.00 
	27.00 

	C_IIP3(dBm）
	101.20 
	10.20 
	10.20 
	10.20 



Analogue sub-band filter after LNA can provide the needed suppression for the receiver parts after the filter, and the impacts to RX sensitivity due to insertion loss is negligible. If analogue sub-band filter is adopted in the solution, the blocking performance can be improved at least 10 dB.

10.2.1.2.2	[Company Name]
10.2.1.2.3	[Company Name]
10.2.1.3	Conclusion
Editor's note: This section captures the conclusion for feasibility study on self-interference based on RAN4 agreement. 
3 Conclusion
In this contribution, we provide text proposal on RSIC analysis for FR1 WA BS.
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