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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].
In this contribution, we provide some discussion on the open issues on FR2 BS aspects.
2 Discussion
2.1 General part for RSIC analysis framework
The  following agreements agreed in last meeting.
· Agreement:
· RSIC analysis framework table shall be adopted for SBFD BS RF feasibility study to be captured in TR38.858, and subsection for different component capabilities shall be reserved to encourage companies’ inputs.
· RAN4 target to draw initial common observations based on the collected data till this meeting for self-interference analysis from BS aspect.
· RAN4 also target to list open issues for the cases which diverge views observed based on the data collected from companies
In general we agree with the above agreements. From the collected data of last meeting, we observe that there are some parameters may need alignment on the common understanding. 
Firstly, as discussed for FR1 BS [5], we think the scalling factor should be used in the budget calculation for the asymmetrical SBFD.
Secondly, description in current table on beam nulling /isolation may be ok to FR1 but it is not friendly to FR2. The beam to beam isolation is always evaluated and measured in the test due to ABF or DBF architectures. Hence we propose not to distinguish ”TX” and ”RX” but to consider them together. It is proposed to change them to ”Beam nulling /isolation in TX sub-band” and ”Beam nulling /isolation in RX sub-band” which are more suitble for FR2 ABF or HBF architectures.
Thirdly, as the same reason of FR2 BS architectures, one RX chain is drived by a large number of LNAs, hence it is not a suitable reference point by using ”before LNA”. We propose to remove ”before LNA” in the table and to evaluate the Self-Interference signal in gNB TX subband at ”RX ant” as that for Self-interference leakage in gNB RX subband.
For FR2 our analysis and evaluation is sumarized in Table 2.1-2, where only some terms are updated as proposed above and the values are remaining unchanged as in [6]. The From Talbe 2.1-2, it can be found that the blocking level to RX pannel is weak and should be even lower at each LNA input. Hence the IM3 is not a limited factors. Due to the same reason that the blocking level is relatively weak, the other RX impacts due to blocker in Tx sub-band can also be negligible. Hence we think that the evaluation on Self-Interference leakage in gNB RX subband would be sufficient for FR2.
Proposal 1: It is proposed to change them to ”Beam nulling /isolation in TX sub-band” and ”Beam nulling /isolation in RX sub-band” which are more suitble for FR2 ABF or HBF architectures.
Proposal 2: It is proposes to remove ”before LNA” in the table and to evaluate the Self-Interference signal in gNB TX subband at ”RX ant” as that for Self-interference leakage in gNB RX subband.

Table 2.1-2 RSIC Analysis for FR2
	FR2
	

	BS class
	Wide 
Area BS
	 Wide 
Area BS

	BS TX Power  = ① dBm
	xxx dBm
	35 dBm/200MHz

	Component 
capability and parameters
	Frequency isolation at TX
	Frequency isolation capability  = ② dBc
	xxx dBc
	28

	
	
	Frequency isolation 
techniques used
	e.g., DPD, sub-band analog filtering, digital filtering, etc.
Note: List all relevant techniques used in TX
	DPD

	
	Spatial isolation
	Spatial isolation capability 
 = ③ dBc
	xxx dBc
	 85~95

	
	
	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 panel

	
	TX Beam nulling /isolation in TX sub-band
= ④ dBc
	xxx dBc
	10

	
	DL EIRP impact due to beam nulling in TX sub-band
	
	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~-104

	
	RF IC and other tech. (before LNA)
	RF IC capability and other tech. in TX sub-band  = ⑤ dBc
	xxx dBc
	 N/A

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

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

	
	Self-Interference signal in gNB TX subband, measured at the input of LNA  (Note 1)RX ant.
	
	 -60 ~ -70

	
	Blocker Suppression at RX


	Frequency isolation capability
⑥ dBc
	xxx dBc
	N/A

	
	
	Frequency isolation techniques 
	e.g., sub-band analog filtering, digital filtering, etc.
Note: List all relevant techniques used in RX
	 


	
	
	RX IMD


	Rx IIP3 capability (dBm)
	
	

	
	
	
	Rx IM3 contribution (dBm)
	
	negligible

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

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

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

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

	
	Digital IC  = ⑦ dBc
	xxx dBc
	 -

	Overall RSIC capability  (Note 1)
	xxx dBc
	129 ~ 139

	Noise floor ⑩dBm
	xxx dBm/CBW
	-88 dBm/40 MHz

	Residual Interference budget with 1 dB desens target (⑪dBm=⑩dBm-6dB)
	xxx dBm
	-94 dBm

	Required RSIC budget (①-⑪dBc)
	xxx dBc
	129

	SBFD configuration
	
	[80,40,80]

	Guardband assumption (if exist)
	
	Existing SU

	bandwidth over which suppression is achieved
	
	

	Others
	
	



2.2 Inter-sector interference analysis
For FR2 inter-sector isolation, some measurements based on existing modules are proceed as below. The AAS mounting in the same mast would be worse cases for radiated isolation. The following two cases are the typical site deployments for the worse cases. The left one (Case 1) is up-down installation and the right one (case 2)is 120° installation. 
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For each case, 60*60=3600 beam combinations are measured. The results are shown in Table 2.2-1 for existing modules and Table 2.2-2 for improved modules. Some surface wave suppression measures can be used to improve the isolation, e.g. reflection and absorption structure. Using the measures, more than 10 dB improvement can be achieved fort the case with poor isolation, as shown in in the measurements evaluation.
Table 2.2-1: Inter-sector isolation for existing modules
	Test cases
	Existing modules
	95% CDF 
	90% CDF
	50% CDF

	Case 1
	up-down installation 
	96
	99
	103

	Case 2
	120°installation
	85
	90
	100



Table 2.2-2: Inter-sector isolation for improved modules
	Test cases
	Improved modules
	95% CDF
	90% CDF
	50% CDF

	Case 1
	up-down installation 
	101
	103
	104

	Case 2
	120°installation
	100
	101
	102



Proposal 3: 100 dB inter-sector isoaltion is achieveable for FR2

The spatial isolation can be improved by BS schedule, e.g.TX/RX beam selection. Hence we think 95% CDF can be used for further evaluation. The inter-sector interference impacts for FR2 is sumarized in Table 2.2-3.
Table 2.2-3: Inter-sector interference analysis
	FR2-1
	

	BS class
	Wide 
Area BS

	BS TX Power  = ① dBm
	35 dBm/200MHz

	Component 
capability and parameters
	Frequency isolation at TX
	Frequency isolation capability  = ② dBc
	28 dB

	
	
	Frequency isolation 
techniques used
	DPD

	
	Spatial isolation
	Co-channel Co-site Inter-sector 
Spatial isolation capability 
 = ③  dBc
	100

	
	
	Co-channel Co-site Inter-sector 
Spatial isolation 
techniques used
	Spatial separation

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

	
	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.   (Note 1)
	-99

	
	RF IC and other tech. (before LNA)
	RF IC capability and other tech. in TX sub-band  = ⑤ dBc
	xxx dBc

	
	
	RF IC capability and other tech. in RX sub-band  = ⑧ dBc
	xxx dBc

	
	
	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)

	
	
	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 RX ant. the input of LNA  (Note 1)
	-65

	
	Blocker Suppression at RX


	Frequency isolation capability
⑥ dBc
	xxx dBc

	
	
	Frequency isolation techniques 
	e.g., sub-band analog filtering, digital filtering, etc.
Note: List all relevant techniques used in RX

	
	
	RX IMD


	Rx IIP3 capability (dBm)
	

	
	
	
	Rx IM3 contribution (dBm)
	

	
	
	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

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

	
	RX sensitivity degradation caused by RX beam nulling
	xxx dBc

	
	Digital IC  = ⑦ dBc
	--

	Overall RSIC capability  (Note 1)
	134 dBc

	Noise floor ⑩dBm
	-88 dBm/CBW

	Residual Interference budget with 1 dB desens target (⑪dBm=⑩dBm-6dB)
	-94 dBm

	Required RSIC budget (①-⑪dBc)
	129 dBc

	SBFD configuration
	

	Guardband assumption (if exist)
	

	bandwidth over which suppression is achieved
	

	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.




3 Conclusion
In this contribution, we provide some consideration on FR2 BS aspects. 
Proposal 1: It is proposed to change them to ”Beam nulling /isolation in TX sub-band” and ”Beam nulling /isolation in RX sub-band” which are more suitble for FR2 ABF or HBF architectures.
Proposal 2: It is proposes to remove ”before LNA” in the table and to evaluate the Self-Interference signal in gNB TX subband at ”RX ant” as that for Self-interference leakage in gNB RX subband.
Proposal 3: 100 dB inter-sector isoaltion is achieveable for FR2

Our analysis and evaluation is sumarized in Table 2.2-3 for FR2 inter-sector interference analysis.
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