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Introduction
This document provides way forwards SBFD feasibility study and RF impact from BS aspects, based on the discussion on the thread [105][310] FS_NR_duplex_evo_Part1.

Way Forward on Self-Interference Model 
Residual Self-Interference Cancellation (RSIC) Analysis Framework    
[bookmark: _Hlk119581465]Agreement (based on Wed. evening Ad-Hoc): 
· Companies are encouraged to provide values based on the following RSIC analysis framework table. 
· Companies are encouraged to provide the information on how the intermediate results are derived.
	FR1 (or FR2-1)
	Company-A

	BS class
	Wide 
Area BS
	Medium 
Range BS
	Local 
Area BS

	BS TX Power  = ① dBm
	xxx dBm
	
	

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

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

	
	Spatial isolation
	Spatial isolation capability 
 = ③ dBc
	xxx dBc
	 
	 

	
	
	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
	 
	 

	
	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)
	
	
	

	
	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 the input of LNA  (Note 1)
	
	 
	 

	
	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
	xxx dBc
	 
	 

	Overall RSIC capability  (Note 1)
	xxx dBc
	
	

	Noise floor ⑩dBm
	xxx dBm/CBW
	
	

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

	Required RSIC budget (①-⑪dBc)
	xxx 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.



Assumption on site deployment aspects 
Agreement: 
· FFS the effect of clutter on achievable RSIC performance.

Impact of multi-carrier support at BS 
Agreement: 
· Study single-carrier firstly, and secondly study the impact of multi-carrier support at BS during this SI: 
· Case-1: SBFD carrier and other TDD carriers operating in the same BS (prioritized case)
· Case-2: SBFD carrier and other SBFD carriers operating in the same BS 

Way Forward on RSI dependency on blocking, AGC and ADC
Assumption for input power metric to LNA
Agreement: 
· FFS gNB receiver saturation, non-linearity, and AGC model is based on peak input power.

Analysis on LNA non-linearity and blocking level
Agreement: 
· RAN4 further study on LNA saturation/non-linearity: 
· FFS the value as the maximum blocking level to ensure the receiver of UL sub-band is not blocked and maintain an acceptable reference sensitivity, for FR1 WA BS.
· Option 1: -43dBm (baseline)
· Option 2: Other improvements are not precluded
· The IM3 product level is encouraged to be provided in the RSIC analysis framework 
· RAN4 further study on ADC dynamic range: 
· Take into account the maximum blocking level (baseline) to study the required ADC dynamic range. 
· RAN4 further study on AGC impact: 
· Option 1: AGC is not need to be analysed for BS Rx path because ADC dynamic is not a problem.
· Option 2: FFS the AGC model’s impact
· AGC model examples: 
· Example-1: the effect of non-linearities at the gNB receiver suffered can be modelled as a linear increase (with slope SL1 and SL2) of the base station noise figure as a function of the RF peak input power at each Rx chain once such peak input power exceeds a first and a second threshold a and b. 
[image: ]
[bookmark: _Ref115375147]Figure. Behaviour of noise figure as a function of Peak input power.
[bookmark: _Ref115375461][bookmark: _Ref115375428]Table: Example parametrization of proposed model
	Snf
	Small signal noise figure
	5
	dB

	a
	Peak input power threshold 1
	[-35]
	dBm

	b
	Peak input power threshold 2
	[-16]
	dBm 

	SL1
	Noise figure slope 1  
	[0.35]
	

	SL2 
	Noise figure slope 2  
	[1.9]
	



	NF = Snf						                                                                 for Peak input power < a 
NF = Snf – a * SL1 + SL1* Peak input power                                     for: a < Peak input power < b
NF = Snf – a*SL2 + b*(SL1 – SL2) + SL2*( Peak input power)        for Peak input power > b



· Example-2: No AGC if the signal level is below the maximum blocking level. 


Way Forward on Co-channel Inter-subband gNB-gNB CLI Model 

Co-channel co-site inter-sector gNB-gNB CLI modelling – Coupling Loss
Background: Agreement from RAN4#104-Bis-e:
	On the feasibility and how to model co-site inter-sector gNB-gNB CLI modelling: similar modelling as for self-interference (RSI) can be applied but may with different parameters especially on antenna isolation
· FFS on possibility to apply digital IC for this case
· For co-channel co-site inter-sector gNB-gNB CLI modelling, it is encouraged to provide the numerical value for: 
· The achievable coupling loss in the case of co-site inter-sector gNB-gNB
· Compared to self-interference, FFS the antenna isolation (with the achievable coupling loss). 
· Practical issues to achieve antenna isolation can be considered: e.g. increasing sector separation, mounting isolating materials on the site and the physical characteristics of such materials (size, weight etc.)
· Clarification on the value discussed here:
· the co-channel co-site inter-sector gNB-gNB CLI discussed here is for the sum contributions from all co-site sectors. 



Agreement: 
· FFS the analysis framework co-channel co-site inter-sector gNB-gNB CLI
· FFS the RSIC analysis framework can be reused or not. 
· For co-channel co-site inter-sector gNB-gNB CLI modelling, it is encouraged to provide the numerical value for: 
· The achievable coupling loss in the case of co-site inter-sector gNB-gNB
· Compared to self-interference, FFS the antenna isolation (with the achievable coupling loss). 
· Information about the following aspects can be provided: 
· Operating band
· BS class
· Inter-sector distance
· Details about isolation structure
· Other site considerations

Co-channel inter-site gNB-gNB CLI modelling
Agreement: 
· For co-channel inter-site gNB-gNB CLI modeling, gNB ACS shall be used as baseline for system level simulation and feasibility study. 
· Further study on the possibility of improved receiver impairment performance compared to gNB ACS shall not be precluded in future RAN4 works.

Way Forward on RF Requirement Impact 
Potentially impacted RF requirement for SBFD capable gNB
Agreement: 
· In-channel adjacent subband leakage ratio, In-channel adjacent subband Blocking and adjacent subband selectivity: 
· Option 1: No such requirement needed. RAN4 consider the SBFD performance requirement for receiver sensitivity with the simultaneous TX in the SBFD time slot, in which the in-channel adjacent subblock leakage ratio and in-channel adjacent subblock blocking requirements can be guaranteed implicitly.
· Option 2: New requirements are needed for In-channel adjacent subband leakage ratio, In-channel adjacent subband Blocking + Adjacent subband selectivity.
· OTA sensitivity: 
· New requirements are needed
· ACLR, ACS, in-band blocking, intermodulation: 
· FFS.
· Other requirements not precluded

Existing requirement without impact for SBFD capable gNB
Agreement: 
· The existing RF requirements with respect to wanted signal as below are still applicable for gNB capable of SBFD: 
	Conducted RF requirement 
	Radiated RF requirement 

	BS output power
Output power dynamics
Transmit ON/OFF power
Transmitted signal quality
Occupied bandwidth 
Dynamic range
	Radiated transmit power
OTA base station output power 
OTA output power dynamics
OTA transmitted signal quality
OTA occupied bandwidth
OTA dynamic range


· The receiver out-of-band blocking and receiver spurious emission requirement in TS38.104 are still applicable for gNB capable of SBFD.
· FFS the wanted signal could be REFSENS+7dB instead of REFSENS+6dB.
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