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Introduction
In RAN#94e meeting, the work item [RP-221352] on study on evolution of NR duplex operation was approved as one of Rel-18 RAN1 package. In the last RAN4 meeting, there were further discussions on the feasibility for SBFD BS and companies are encouraged to provide the details of self interference analysis for SBFD BS. In this contribution, we want to share some further inputs for it. 
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2.1. FR1 full duplex BS
In the following section, we want to share some initial views on feasibility analysis for self interference of full duplex BS in FR1. 
Table 2.1-1. self interference analysis for FR1 Medium range BS and Local area BS supporting SBFD
	FR1
	ZTE

	BS class
	Wide 
Area BS
	Medium 
Range BS
	Local 
Area BS

	BS TX Power  = ① dBm
	xxx dBm
	31dBm for 100MHz DL and 30dBm for 80MHz DL
	24 for 100MHz DL and 23.0dBm for SBFD DL

	Component 
capability and parameters
	Frequency isolation at TX
	Frequency isolation capability  = ② dBc
	xxx dBc
	45dBc+10*log10(80/20)=51dBc
	45dBc+10*log10(80/20)=51dBc

	
	
	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
	50-60
	50

	
	
	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
	Spatial separation between TX/RX

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

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

	
	Self-interference leakage in gNB RX subband due to non-ideal TX, measured at RX ant.   (Note 1)
	
	30dBm-51(ACLR)-50(antenna isolation)-30(digital cancellation/sub-band filtering)-10*log10(20*10)
=-124.01dBm/100kHz 

30dBm-51(ACLR)-60(antenna isolation)-20(digital cancellation/sub-band filtering)-10*log10(20*10)
=-124.01dBm/100kHz 

Note 1: the digital IC and sub-band filter in the transmitter could achieve the same purpose for suppress the transmitter leakage into its receiver

Note 2: with increasing antenna isolation, then sub-band filter attenuation or digital IC could be reduced as well.
	23dBm-51(ACLR)-50(antenna isolation)-20(digital cancellation)-10*log10(20*10)
=-121.01/100kHz

	
	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
	 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)
	 30dBc
 analog filter for Rx sub-band
	 N/A

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

	
	Self-Interference signal in gNB TX subband, measured at the input of LNA  (Note 1)
	
	30dBm-50(antenna isolation)-30 (sub-band filter)
= -50dBm equal to 50dBm for ACS requirement and -38dBm for IBB requirements of 20MHz reception
	23dBm-50(antenna isolation)=-27dBm
Which is a bit higher than in-band blocking requirement of LA -35dBm


	
	Blocker Suppression at RX


	Frequency isolation capability
⑥ dBc
	xxx dBc
	 46dBc for ACS requirement
	 46dBc 

	
	
	Frequency isolation techniques 
	e.g., sub-band analog filtering, digital filtering, etc.
Note: List all relevant techniques used in RX
	 30dBc for analog filter of Rx receiver
 
	 N/A
 

	
	
	RX IMD


	Rx IIP3 capability (dBm)
	
	TBD
	-2dBm

	
	
	
	Rx IM3 contribution (dBm)
	
	=3*Pinf-2*IIP3
	3*(-35)-2(-2)-10*log10(20*10)=-124.01dBm/100kHz

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

	
	Self-Interference signal in gNB RX subband caused by non-ideal RX selectivity, gain-normalized 
(Note 1, 2)
	xxx dBm
	30dBm-50(antenna isolation)-30(sub-band filter)-46dB (ACS)-10*log10(20*10)
= -118.01dBm/100kHz

31dBm-60(antenna isolation)-30(sub-band filter)-46dB (ACS)-10*log10(20*10)
= -128.01dBm/100kHz
	23dBm-50(antenna isolation)-46dB (ACS)-10*log10(20*10)-20= -116.01dBm/100kHz


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

	
	RX sensitivity degradation caused by RX beam nulling
	xxx dBc
	N/A
	N/A

	
	Digital IC  = ⑦ dBc
	xxx dBc
	20dBc
	 20dBc

	Overall RSIC capability  (Note 1)
	xxx dBc
	[120.9dBss]
	110.9dB 

	Noise floor ⑩dBm
	xxx dBm/CBW
	10dB 
	13dB 

	Residual Interference budget with 1 dB desens target (⑪dBm=⑩dBm-6dB)
	xxx dBm
	-174dBm/Hz+10*log10(100*10^3)+10dB-6dB= -120dBm/100kHz
	-174dBm/Hz+10*log10(100*10^3)+13dB-6dB= -117dBm/100kHz

	Required RSIC budget (①-⑪dBc)
	xxx dBc
	30dBm-10*log10(80*10)-(-120dBm/100kHz)
= 120.9dB for single antenna

36dBm-10*log10(80*10)-(-120dBm/100kHz)
= 126.9dB for four antenna

	23dBm-10*log10(80*10)-(-117dBm/100kHz)
= 110.9dB for single antenna

29dBm-10*log10(80*10)-(-117dBm/100kHz)
= 116.9dB for four antenna


	SBFD configuration
	
	80MHz DL, 20MHz
	80MHz DL, 20MHz 

	Guardband assumption (if exist)
	
	Left up to the implementation.
This highly depend on how to achieve the ACS performance and Q factor of analog filter if needed
	Left up to the implementation.
This highly depend on how to achieve the ACS performance and Q factor of analog filter if needed

	bandwidth over which suppression is achieved
	
	80MHz DL and 20MHz UL
	80MHz DL and 20MHz UL

	Others
	
	
	

	Note 1: Relevant metrics are derived from other parameters for checking purpose. 
Note 2: The relevant metric is gain-normalized, with reference point assumed to be at RX antenna. 
Note 3: The notations ①②③④⑤⑥⑦⑧⑨⑩⑪ are used to indicate the decimal values of the corresponding metrics.



2.2. Other
Agreement: 
· FFS the effect of clutter on achievable RSIC performance.
In last RAN4 meeting, there were some initial discussion on the clutter impact on the RSIC performance, from our understanding, this mainly have the impacts on the digital IC capability on the channel estimation of carrier leakage signal. 
Proposal 1: to consider the clutter impact on digital IC in RSIC performance if needed. 

Agreement: 
· FFS gNB receiver saturation, non-linearity, and AGC model is based on peak input power.
The gNB receiver non-saturation is extremely important to make sure that the receiver could work normally. Usually the receiver saturation is determined by the in-band blocking signal power level to design receiver dynamic range. Even though in the practice, the the receiver saturation level is a bit higher than in-band blocking level due to the implementation margin left, however from the standardization perspective, we prefer to keep the in-band blocking level as baseline and companies could share their capability on the in-band blocking capability or gNB receiver saturation which is supposed to be higher than IBB requirements. 
Proposal 2: to consider in-band blocking level as baseline for gNB receiver saturation, non-linearity and higher capability should depend on vendors’ declaration. 
Conclusions
In this contribution, we want to share further feasibility analysis on the MR SBFD and LA SBFD BS and proposals are made as following:
Proposal 1: to consider the clutter impact on digital IC in RSIC performance if needed. 
Proposal 2: to consider in-band blocking level as baseline for gNB receiver saturation, non-linearity and higher capability should depend on vendors’ declaration. 
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