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1. Background
This contribution provides our analysis for the self-interference of local area BS. The analysis is conducted using FR1 as the example; FR2 can be analyzed using the similar methodology when the assumptions are fixed. 
2. Discussion
2.1 The whole SI contribution
For Local Area BS, the SI analysis assumptions are summarized in table1.
Table 1: SI analysis assumptions for Local area BS
	Parameters
	Local Area BS

	Reference sensitivity level degradation due to SI
	1dB

	Channel bandwidth
	100MHz

	Subband configuration
	{DUD}

	DL subband width BWDL
	40MHz*2

	UL subband width BWUL
	20MHz

	Tx output power over whole channel PTx
	24dBm

	Adjacent subband Leakage Power Ratio
	45dB

	Noise Figure
	13dB


Reference sensitivity level degradation due to SI is 1dB, interfering signal mean power can be calculated as in table 2.
Table 2 : Interfering signal mean power of receiver
	Parameters
	Value

	Rx subband width BWUL (MHZ)
	20 

	Noise figure NF(dB)
	13 

	Noise floor Pnoise floor (dBm/ BWUL) (Note1)
	-88.0

	Reference sensitivity level degradation Drsl (dB)
	1 

	Receiver total noise power Ptotal noise (dBm/ BWUL) (Note2)
	-87.0 

	UL subband total interfering signal mean power Ptotal interference (dBm/ BWUL) (Note3)
	-93.8 

	Note1: Pnoise floor= -174dBm/Hz+10*log10(BWUL*106) +NF
Note2: Ptotal noise = Pnoise floor+ Drsl
Note3: Ptotal interference= Ptotal noise - Pnoise floor


From above calculation, it can be seen that the if 1 dB sensitivity degradation is the target, the total interferences signal mean power is -93.8dBm. The total interferences of SI include Tx leakage and Rx path contribution, then each contribution is assumed to be -96.8dBm in the following separate analysis. 
Observation 1: The Tx leakage and Rx contribution requirements to the SI can be divided to -96.8dBm each if each of them contributes to half of noise.
2.2 Tx leakage
Assuming Tx leakage contribution is -96.8dBm.
Table 3: RSIC requirement for Tx leakage of SI
	Parameters
	Value

	Tx subband BWDL (MHZ)
	40

	Rx subband BWUL (MHZ)
	20

	Tx out power over whole channel PTx（dBm)
	24

	Tx leakage contribution Pinterference Tx leakage (dBm/ BWUL)
	-96.8

	Overall RSIC requirement for Tx leakage RSICTx leakage (dB) (Note1)
	117.8

	Note1: RSICTx leakage=PTx-10*log10(BWDL/BWUL)-Pinterference Tx leakage


Observation 2: The overall RSIC requirement for Tx leakage should be at least 117.8 dB for local area SBFD BS.
2.3 Rx path contribution
Assuming Rx path contribution is -96.8dBm.
· Rx blocking in Tx subband
If assume Rx blocking in Tx subband is -35dBm for Local Area BS, RSIC requirement, ACS and Rx intermodulation requirements are analysed as follows.
Table 4 : RSIC requirement for Rx blocking in Tx subband of SI
	Parameters
	Value

	Tx subband BWDL (MHZ)
	40

	Rx subband BWUL (MHZ)
	20

	Tx out power over whole channel PTx（dBm)
	24

	Rx blocking in Tx subband PRBTxSB (dBm)
	-35

	RSIC requirement for Rx blocking in Tx subband issue RSICRBTxSB (dB) (Note1)
	59

	Note1: RSICRBTxSB =PTx- PRBTxSB


· Adjacent Channel Selectivity (ACS)
Assuming ACS contributes half of the Rx path contribution, then ACS requirement should be 64.8dB.
ACS= PRBTxSB - (Pinterference Rx path-3dB)
Pinterference Rx path is Rx path contribution, i.e. -96.8dBm.
Observation 3: If Rx blocking in Tx subband is -35dBm, ACS requirement should be 64.8dB, which is very challenging.
· Rx intermodulation
Assuming Rx intermodulation contribution is half of the Rx path contribution, i.e. -99.8dBm，if Rx blocking in Tx subband is -35dBm, IM3 should be below -99.8 dBm,the required IIP3 is -2.6dBm.
PIM3= Pinterference Rx path-3dB
IIP3= PRBTxSB +( PRBTxSB -PIM3)/2
Observation 4: If IM3 contribution is -99.8dBm for local area BS SBFD Rx noise, IIP3 should be at least -2.6 dBm, which is very challenging.
If Rx blocking in Tx subband is -35dBm, ACS and IIP3 requirements are very challenging. Refer to TS 38.104, assume ACS and Rx intermodulation interference signals power are both -44dBm:
· ACS: 55.8dB
· IIP3: -16.0dBm
· RSIC requirement for Rx blocking in Tx subband: 68dB
Observation 5: If Rx blocking in Tx subband is -44dBm, ACS requirement should be 55.8dB.
Observation 6: If Rx blocking in Tx subband is -44dBm, IIP3 should be -16dBm for Local area BS with SBFD capability.
Observation 7: If Rx blocking in Tx subband is -44dBm, RSIC requirement should be 68dB for Local area BS with SBFD capability.
2.4 Analysis using the framework
Table 5 is the analysis using the RSIC analysis framework [2].
Table 5 : Solutions to Tx leakage and Rx path issues of SI 
	Item
	Parameters and calculations
	example

	General assumption
	BS total Tx power @ DL SB (dBm) ①
	24

	
	SBFD configuration
	DUD

	
	UL subband width (MHz) ②
	20

	
	DL subband width (MHz) ③ (Note1)
	40

	
	Guard band assumption
	

	
	BS NF (dB) ④
	13

	Tx leakage contribution
	Tx Frequency isolation capability (dB) ⑤
	45

	
	DL subband RF filter suppression capability (dB) ⑥
	0

	
	Antenna isolation capability (dB) ⑦
	70

	
	Tx Beam nulling/isolation capability (dB) ⑧
	NA

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

	
	Digital IC for Tx leakage capability (dB) ⑨
	3

	
	Overall RSIC for Tx leakage (dB)  ⑩
	

	
	⑩=⑤+⑥+⑦+⑨
	118

	
	Tx leakage contribution to SI (dBm/UL subband) ⑪
	

	
	
	-97.01

	Rx path noise contribution
	Blocking analysis
	Rx beam nulling/isolation capability (dB) ⑫
	NA

	
	
	RX sensitivity degradation caused by RX beam nulling
	——

	
	
	UL subband RF filter suppression capability (dB)  ⑬
	0

	
	
	Overall RSIC for blocking capability (dB) ⑭
	

	
	
	⑭=⑦+⑬
	70

	
	
	Tx SB interference signal level at Rx path (dBm) ⑮
	

	
	
	⑮=①-⑭
	-46

	
	Rx IMD
	Rx IIP3 capability (dBm) ⑯
	-16

	
	
	Rx IM3 contribution (dBm) ⑰
	

	
	
	⑰=⑮-2*(⑯-⑮)
	-106

	
	Rx ACS
	ACS capability (dB) ⑱
	55

	
	
	Rx ACS contribution (dBm) ⑲
	

	
	
	⑲=⑮-⑱
	-101

	
	　
	Any other RX impacts if significant (dBm) ⑳(Note 2)
	-127

	
	Rx path overall noise contribution (dBm)  ㉑
	

	
	
	-99.80

	Total SI contribution (dBm) ㉒
	

	
	-95.17 

	Noise floor (dBm/UL subband) ㉓
	

	④
	-87.99 

	Overall REFSENS degradation (dB) ㉔
	

	
	0.76 

	Note 1：③ is single DL subband width

	Note 2:  If ⑳ is very lower than ⑰ and ⑲, the value of it inserted in the table must be at least 10dB lower than ⑰ and ⑲


Observation 8: From the analysis in table5, the following capabilities are needed,
overall RSIC for Tx leakage capability is 118dB
overall RSIC for blocking capability is 70dB
ACS is 55dBc
IIP3 is -16dBm
The capabilities in observation 8 are improved compared with legacy LA BS, but it’s feasible from implementation point of view.
3. Summary
In this contribution, we provide the analysis for LA BS SI. We have the following observations.
Observation 1: The Tx leakage and Rx contribution requirements to the SI can be divided to -96.8dBm each if each of them contributes to half of noise.
Observation 2: The overall RSIC requirement for Tx leakage should be at least 117.8 dB for Local area SBFD BS.
Observation 3: If Rx blocking in Tx subband is -35dBm, ACS requirement should be 64.8dB, which is very challenging.
Observation 4: If IM3 contribution is -99.8dBm for Local area BS SBFD Rx noise, IIP3 should be at least -2.6 dBm, which is very challenging.
Observation 5: If Rx blocking in Tx subband is -44dBm, ACS requirement should be 55.8dB.
Observation 6: If Rx blocking in Tx subband is -44dBm, IIP3 should be -16dBm for Local area BS with SBFD capability.
Observation 7: If Rx blocking in Tx subband is -44dBm, RSIC requirement should be 68dB for Local area BS with SBFD capability.
Observation 8: From the analysis in table5, the following capabilities are needed,
overall RSIC for Tx leakage capability is 118dB
overall RSIC for blocking capability is 70dB
ACS is 55dBc
IIP3 is -16dBm
[bookmark: _GoBack]The capabilities in observation 8 are improved compared with legacy LA BS, but it’s feasible from implementation point of view.
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[1]R4-2300545, “Further discussion on BS feasibility study and impact on RF requirements for duplex evolution”, RAN4#106 
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