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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 inputs for FR1 SBFD BS. 
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2.1. FR1 full duplex BS
In the following section, we provided the link budget table for MR and LA BS we got so far and further study for WA SBFD since the coexistence study for SBFD is still under the discussions. 

	
	
	MR
	LA

	
	BS TX Power dB(PTX ) = ① dBm
	30
	23

	Frequency isolation at TX
	Frequency isolation capability 
dB(α_(SI-frequency,TX) ) = ② dBc
	51
	51

	
	Frequency isolation 
techniques used
	DPD utilized
	DPD utilized

	Spatial isolation
	Spatial isolation capability 
dB(α_(SI-spatial) ) = ③ dBc
	60
	60

	
	Spatial isolation 
techniques used
	TX/RX panel separation 
	TX/RX panel separation 

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

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

	Self-interference leakage in gNB RX subband due to non-ideal TX, measured at RX ant. dB(P_(SI_leakage) )  (Note 1)
	-101
	-108

	RF IC and other tech. (before LNA)
	RF IC capability and other tech. in TX sub-band dB(α_(SI-RFIC) ) = ⑤ dBc
	20
	0

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

	
	RF IC techniques and other tech.
(before LNA)
	subband filtering
	N/A

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

	Self-Interference signal in gNB TX subband, 
measured at the input of LNA dB(P_(SI_TXSB) ) 
	-50
	-37

	Blocker Suppression at RX
	Frequency isolation capability
dB(α_(SI-frequency,RX) )= ⑥ dBc
	60
	60

	
	Frequency isolation techniques 
	digital Filtering
	digital Filtering

	
	Rx IIP3 capability (dBm)
	-5
	-5

	
	Rx IM3 contribution (dBm)
	-140
	-101

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

	Self-Interference signal in gNB RX subband caused by non-ideal RX selectivity, gain-normalized 
dB(P_(SI_Selectivity) 
	-110
	-97

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

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

	Digital IC dB(α_(SI-digtial) ) = ⑦ dBc
	20
	20

	Overall RSIC capability dB(RSIC) 
	130.5
	118.3

	Noise
	Noise Figure (dB)
	10
	13

	
	UL bandwidth (MHz)
	20
	20

	
	Noise Floor ⑩dBm
	-91.0
	-88.0

	Residual Interference budget with 1 dB desens target
 (⑪dBm=⑩dBm-6dB)
	-97.0
	-94.0

	Required RSIC budget (①-⑪dBc)
	127.0
	117.0


 
2.2. Spatial isolation between different sector
In the last RAN4 meeting, there were some initial discussions for the spatial isolation among different sectors in the different carriers especially considering the sectors are installed separately in the vertical domain on the mast. Based on the following measurement results, it seems that it might be quite difficult to get the more than 100dB antenna isolation as discussed in the previous meeting. 
[image: ]
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 confirm that MR and LA SBFD with 1dB sensitivity degradation is feasible.
Observation 1: FR1 antenna isolation among different sectors separated in the vertical domain on the mast are expected to be around 60dBc which is much less than 100dBc. 
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10.3 Feasibility of FR1 Medium range BS aspects
10.3.1	Self-interference analysis
	
	
	ZTE MR
	

	
	BS TX Power dB(PTX ) = ① dBm
	30
	

	Frequency isolation at TX
	Frequency isolation capability 
dB(α_(SI-frequency,TX) ) = ② dBc
	51
	

	
	Frequency isolation 
techniques used
	DPD utilized
	

	Spatial isolation
	Spatial isolation capability 
dB(α_(SI-spatial) ) = ③ dBc
	60
	

	
	Spatial isolation 
techniques used
	TX/RX panel separation 
	

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

	
	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. dB(P_(SI_leakage) )  (Note 1)
	-101
	

	RF IC and other tech. (before LNA)
	RF IC capability and other tech. in TX sub-band dB(α_(SI-RFIC) ) = ⑤ dBc
	20
	

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

	
	RF IC techniques and other tech.
(before LNA)
	subband filtering
	

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

	Self-Interference signal in gNB TX subband, 
measured at the input of LNA dB(P_(SI_TXSB) ) (Note 1)
	-50
	

	Blocker Suppression at RX
	Frequency isolation capability
dB(α_(SI-frequency,RX) )= ⑥ dBc
	60
	

	
	Frequency isolation techniques 
	digital Filtering
	

	
	Rx IIP3 capability (dBm)
	-5
	

	
	Rx IM3 contribution (dBm)
	-140
	

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

	Self-Interference signal in gNB RX subband caused by non-ideal RX selectivity, gain-normalized 
dB(P_(SI_Selectivity) )(Note 1, 2)
	-110
	

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

	
	RX sensitivity degradation caused by RX beam nulling
	N/A
	

	Digital IC dB(α_(SI-digtial) ) = ⑦ dBc
	20
	

	Overall RSIC capability dB(RSIC) (Note 1)
	130.5
	

	Noise
	Noise Figure (dB)
	10
	

	
	UL bandwidth (MHz)
	20
	

	
	Noise Floor ⑩dBm
	-91.0
	

	Residual Interference budget with 1 dB desens target
 (⑪dBm=⑩dBm-6dB)
	-97.0
	

	Required RSIC budget (①-⑪dBc)
	127.0
	


10.4 Feasibility of FR1 Local Area BS aspects
10.4.1	Self-interference analysis
	
	
	ZTE LA
	

	
	BS TX Power dB(PTX ) = ① dBm
	23
	

	Frequency isolation at TX
	Frequency isolation capability 
dB(α_(SI-frequency,TX) ) = ② dBc
	51
	

	
	Frequency isolation 
techniques used
	DPD utilized
	

	Spatial isolation
	Spatial isolation capability 
dB(α_(SI-spatial) ) = ③ dBc
	60
	

	
	Spatial isolation 
techniques used
	TX/RX panel separation 
	

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

	
	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. dB(P_(SI_leakage) )  (Note 1)
	-108
	

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

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

	
	RF IC techniques and other tech.
(before LNA)
	N/A
	

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

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

	Blocker Suppression at RX
	Frequency isolation capability
dB(α_(SI-frequency,RX) )= ⑥ dBc
	60
	

	
	Frequency isolation techniques 
	digital Filtering
	

	
	Rx IIP3 capability (dBm)
	-5
	

	
	Rx IM3 contribution (dBm)
	-101
	

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

	Self-Interference signal in gNB RX subband caused by non-ideal RX selectivity, gain-normalized 
dB(P_(SI_Selectivity) )(Note 1, 2)
	-97
	

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

	
	RX sensitivity degradation caused by RX beam nulling
	N/A
	

	Digital IC dB(α_(SI-digtial) ) = ⑦ dBc
	20
	

	Overall RSIC capability dB(RSIC) (Note 1)
	118.3
	

	Noise
	Noise Figure (dB)
	13
	

	
	UL bandwidth (MHz)
	20
	

	
	Noise Floor ⑩dBm
	-88.0
	

	Residual Interference budget with 1 dB desens target
 (⑪dBm=⑩dBm-6dB)
	-94.0
	

	Required RSIC budget (①-⑪dBc)
	117.0
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[0 0mm 50 mm 300 mm 600 mm 500 mm
Min Mid Min Mid Min Mid Min Mid Min Mid
Portl (Ant1)toPortl (Ant2) ~ -32.7 -40.1 -349 417 -410 -453 -40.6 -448 632  -60.2
Port2 (Ant1)toPort2 (Ant2)  -32.8 -420 -34.6 -442 -412 -40.4 -427 481 505 -63.9
Port3 (Ant1)toPort3 (Ant2)  -44.9 -463 -44.3 -488 -49.6 -545 503 -51.5 586  -584
Portd (Ant1)toPortd (Ant2)  -47.1 -497 -462 -50.7 -518 -560 518 551  -54.1 -54.3
PortS (Ant 1) to PortS(Ant 2) 337 457 345 475 399 511 529 -40.8 542 -56.3
Porté (Ant1)toPort6 (Ant2)  -31.7 -428 -32.1 -449 369 -47.6 502 -384  -53.7 502
Port7 (Ant1)toPort7 (Ant2) ~ -46.8 -49.6 -489 501 542 -554 515 -57.5 566  -62.1
Port8 (Ant1)toPort8 (Ant2) ~ -47.7 530 -49.4 551 515 -57.2 527 568 -64.8  -632
Port5 (Ant1)toPortl (Ant2) ~ -36.1 444 -353 431 381 -46.1 409 -47.6 628  -60.9
Ports (Ant1)toPort3 (Ant2) 450 551 -454 535 461 502 519 -59.1 594  -60.7

Port29 (Ant 1) to Port27 (Ant 2) -469 -512 469 -528 -498 -57.1 -509 -60.0 -57.7 -60.7
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