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[bookmark: _Toc109913524]Background
[bookmark: _Toc109913527]This TP provides the TP for FR1 LA BS feasibility from editor point of view. It was agreed in [1] that WA analysis can be broke down to capture several companies’ analysis. Considering the TP inputs for LA may be less than WA. We think the analysis may be combined if there’s not much difference from companies.
The following agreement was agreed in RAN4#107, but is missing in the WF [3],
Issue 1-1-5: MR and LA-BS SBFD with 1dB sensitivity degradation 
· Agreement:
· For implementation feasibility study, RAN4 confirm FR1 MR and LA SBFD gNB with 1dB sensitivity degradation due to self-interference is achievable. 
· FFS on co-site inter-sector interference impact.

So for LA SBFD BS, the conclusion is feasible. 
Reference
[1] R4-2306006, “WF on implementation feasibility of SBFD”, RAN4#106bis-e, Samsung
[2] R4-2309790, “WF for RF feasibility study and BS requirements impact on SBFD operation”, RAN4#107, Samsung
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TP for TR 38.858: Feasibility of FR1 local area BS aspects
[bookmark: _Toc134691816]9.4	Feasibility of FR1 local area BS aspects
[bookmark: _Toc134691817]9.4.1	Self-interference analysis
Editor's note: This section captures the typical assumption based on which the RSIC capability is derived and analysis results
9.4.1.1	Summary table for self-interference analysis
Editor's note: This section captures the summary table which is based on self-interference analysis framework. 
Table 9.4.1.1-1: SI feasibility study for FR1 Local Area BS 
	Parameters
	CATT
	Company name

	BS TX Power dB(P_TX ) = ① dBm
	24
	

	Component
capability and parameters
	Frequency isolation at TX
	Frequency isolation capability 
dB(α_(SI-frequency,TX) ) = ② dBc
	45
	

	
	
	Frequency isolation techniques used
	CFR
	

	
	
	Spatial isolation capability 
dB(α_(SI-spatial) ) = ③ dBc
	70
	

	
	
	Spatial isolation techniques used
	TX/RX panel separation、
 isolation structures、isolation material、cross polarization
	

	
	TX Beam nulling /isolation in TX sub-band
dB(α_(SI-beam) )  = ④ dBc
	0
	

	
	　
	TX Beam nulling is not assumed
 due to the array size
	

	
	DL EIRP impact due to beam nulling in TX sub-band
	　
	

	
	Self-interference leakage in gNB RX subband due to non-ideal TX, measured at RX ant. dBm(P_(SI_leakage) )  (Note 1)
	-104.01 
	

	
	RF IC and other tech. (before LNA)
	RF IC capability and other tech. in TX sub-band 
sub-band dB(α_(SI-RFIC) ) = ⑤ dBc
	0
	

	
	
	RF IC capability and other tech. in RX sub-band 
sub-band dB(α_(SI-RFIC) ) = ⑧ dBc
	0
	

	
	
	RF IC techniques and other tech.(before LNA)
	　
	

	
	
	Impacts to RX sensitivity (due to e.g. insertion losses) due to RF IC or other techniques before LNA
	0
	

	
	Self-Interference signal in gNB TX subband, measured at the input of LNA  dBm(P_(SI_TXSB) ) (Note 1)
	-46
	

	
	Blocker Suppression at RX
	Frequency isolation capability
dB(α_(CSSI-frequency,RX) )=⑥dBc
	55
	

	
	
	Frequency isolation techniques 
	Digital filter for ACS
	

	
	
	RX IMD
	Rx IIP3 capability (dBm)
	-16
	

	
	
	
	Rx IM3 contribution (dBm)
	-106
	

	
	
	Other RX 
	Any other RX impacts if significant (e.g. ADC noise, phase noise etc.)
	No other significant impacts
	

	
	Self-Interference signal in gNB RX subband caused by non-ideal RX selectivity, gain-normalized dBm(P_(SI_Selectivity) )(Note 1, 2)
	-101
	

	
	RX Beam nulling /isolation in RX sub-band
dB(α_(SI-beam) )  = ⑨ dBc
	0
	

	
	　
	　
	

	
	RX sensitivity degradation caused by RX beam nulling
	　
	

	
	Digital IC dB(α_(SI-digtial) ) = ⑦ dBc
	10
	

	Overall RSIC capability dB(RSIC) (Note 1)
	122.33 
	

	Noise floor ⑩dBm
	-87.99 
	

	Residual Interference budget with 1 dB desens target (⑪dBm=⑩dBm-6dB)
	-93.99 
	

	Required RSIC budget (①-⑪dBc)
	117.99 
	

	SBFD configuration
	40-20-40
	

	Guardband assumption (if exist)
	　
	

	Bandwidth over which suppression is achieved
	　
	



9.4.1.2	Feasibility study on self-interference
Editor's note: This section captures the feasibility study on self-interference based on individual companies’ analysis. 
In SI capability analysis, the following techniques are used,
· CFR is used to improve equipment efficiency, DPD is used for high power equipment to optimize ACLR. 
· Tx antennas panel and Rx antennas panel are separate, there are some isolation material between them, and cross polarization is also used. 
· Rx RF filter is assumed in the analysis.
· Digital filter is used to resolve the adjacent sub-band (i.e. TX subband) interference issue. 
· Digital IC is used to reduce interference in the UL sub-bands.
From the analysis in Table 9.4.1.1-1, the following capabilities are needed,
· Frequency isolation capability of frequency isolation at TX is 45dB
· Spatial isolation is 70dB
· ACS is 55dBc
· IIP3 is -16dBm
· Digital IC is 10dB
The above capabilities except frequency isolation are improved compared with legacy LA BS, but it’s feasible from implementation point of view.

9.4.1.3	Conclusion
Editor's note: This section captures the conclusion for feasibility study on self-interference based on RAN4 agreement. 
From the analysis in 9.4.1.1, it can be concluded that SBFD LA BS can achieve the 1dB sensitivity degradation target.
[bookmark: _Toc134691818]9.4.2	Co-channel inter-sub-band inter-site interference analysis
This section captures the typical assumption of RF requirements and analysis results
[bookmark: _Toc134691819]9.4.3	Summary
Editor's note: This section captures the conclusion of BS SBFD feasibility. 
Based on the analysis for self-interference capability and the RF capability for co-channel inter-sub-band inter-site interference analysis, it can be concluded that Rel-18 SBFD function is feasible for local area gNB.
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