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[bookmark: _Ref465963108]Introduction
In this document we provide our text proposals for BS feasibility aspects based on the skeleton in the WF agreed in RAN4#106-bis-e (R4-2306005).
Text proposal
In RAN4+106 RAN4 has agreed on the following work split:  
	No.
	Section for TR 38.858
	Responsible company

	1
	10.1 Background for analysis
	Ericsson

	2
	10.2 Feasibility of FR1 Wide Area BS aspects
	Samsung

	3
	10.3 Feasibility of FR1 Medium Range BS aspects
	Nokia

	4
	10.4 Feasibility of FR1 Local Area BS aspects
	CATT

	5
	10.5 Feasibility of FR2 BS aspects
	Huawei

	6
	10.6. FR1 Feasibility of UE aspects
	MediaTek

	7
	10.7 FR2 Feasibility of UE aspects
	Qualcomm

	8
	10.8 Summary
	CMCC

	9
	11.1 Impact on BS RF requirements
	ZTE

	10
	11.2 Impact on UE RF requirements
	Qualcomm

	11
	12 Adjacent channel co-existence evaluation results
	Samsung

	12
	13 Regulatory aspects for deploying the duplex enhancements in TDD unpaired spectrum
	CableLabs

	13
	Annex <D>:
Adjacent channel co-existence evaluation
	Ericsson




Begin changed section ******************************************************
10.4 Feasibility of FR2 Wide Area BS aspects
10.4.1	Self-interference analysis
Editor's note: This section captures the typical assumption based on which the RSIC capability is derived and analysis results
10.4.1.1	Summary table for self-interference analysis
Editor's note: This section captures the summary table which is based on self-interference analysis framework. 
Similar to FR1 self-interference analysis, FR2 SBFD-capable gNB feasibility is analyzed here considering the different self-interference cancellation techniques such as spatial isolation, frequency isolation, beamforming and digital interference cancellation. The resulting framework is provided in Table 1 where it can be concluded that it is feasible to meet the 1 dB receiver desensitization target for FR2 wide area base stations.

Table 1 Self-interference cancellation framework for FR2 WA BS
	BS class
	Wide Area BS

	BS TX Power  = ① dBm
	30 dBm

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

	
	
	Frequency isolation 
techniques used
	DPD 

	
	Spatial isolation
	Spatial isolation capability 
 = ③ dBc
	85-95 dBc

	
	
	Spatial isolation 
techniques used
	Two separate panels with added electro-magnetic spatial duplexer for additional cancellation

	
	TX Beam nulling /isolation in TX sub-band
= ④ dBc
	5-10 dBc

	
	Self-interference leakage in gNB RX subband due to non-ideal TX, measured at RX ant.   (Note 1)
	-88 dBm
(=①-②-③-④)

	
	Blocker Suppression at RX


	Frequency isolation capability
⑥ dBc
	15 dBc

	
	
	Frequency isolation techniques 
	Filtering (does not protect most of the receiver. Right in front of the ADC, by the time blocker is there, damage already has been done).

	
	
	RX IMD


	Rx IIP3 capability (dBm)
	Similar conclusion as FR1 (i.e., IIP3 and IM3 are not dominant).

	
	
	
	Rx IM3 contribution (dBm)
	

	
	
	Other RX 
	Any other RX impacts if significant (e.g. ADC noise, phase noise etc.)
	Noise figure can be modeled as a function of total input power (signal + jammer) with a piecewise linear model.

	
	Digital IC  = ⑦ dBc
	10 dB

	Overall RSIC capability  
	128 dB
(②+③+④+⑦)

	Noise floor ⑩dBm
	-88 dBm/40 MHz @ 10dB noise figure

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

	Required RSIC budget (①-⑪dBc)
	124 dBc

	SBFD configuration
	DUD

	Guardband assumption (if exist)
	5 PRBs

	bandwidth over which suppression is achieved
	200MHz



10.4.1.2	Feasibility study on self-interference
Editor's note: This section captures the feasibility study on self-interference based on individual companies’ analysis. 
10.4.1.2.1	[Company Name]
Editor's note: Individual company may provide the analysis assumption/configuration used for the corresponding analysis summarized in 10.2.1.1. Additionally, the views on the preference/views on component technology and corresponding trade-off can be provided and analysed.  
10.4.1.2.1	[Qualcomm]
In the following, we discuss in detail the knobs for FR2 gNB transceiver that enable the mitigation of both component of self-interference, namely direct leakage and clutter reflections. 
Antenna techniques and spatial isolation
Similar to FR1, FR2 gNB Radio unit architecture with two physically separated panels for simultaneous transmission and reception enable large spatial isolation. To highlight this more, RF measurements for the Tx-Rx spatial has been conducted at 28 GHz frequency with two separate panels. The Tx and Rx measurement setup of the full duplex antenna array is shown in Figure 1. This measurement setup is on top of the building roof with antenna pointing to the sky, in which case could be without clutter impact or with negligible clutter impact. In this setup, the Tx and Rx beam sweeping is synchronized which is the worst-case scenario - without including clutter. The measurement results, presented in Figure 2, show at least 80-90 dB spatial isolation can be achieved between the two Tx and Rx panels. If the antenna array center-to-center distance is 65 cm, the spatial isolation could be achieved at -86.9 dB or better. 
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[bookmark: _Ref118383268]Figure 1 Measurement setup for Tx-Rx spatial isolation of the full duplex antenna array at 28 GHzWorse case isolation -86.9dB. 
[bookmark: _Ref135054158]Figure 2 RF measurements of Tx-Rx spatial isolation between two subarrays for FR2

Beam isolation and beamforming/nulling 
In FR2, spatially isolated and narrow Tx and Rx beam could be selected to provide extra ‘beam’ isolation, which is a combined factor with the antenna isolation. For direct leaked self-interference, it is less related to the beam direction although there is still some dependency. However, for clutter, the signal transmitted from the Tx panel goes through the wireless medium, scattered by the reflectors and then gets back to the Rx panel, which generally has longer delay compared with direct leaked self-interference. The clutter is direction specific, in which case proper selection of Tx and Rx beam pair can alleviate such clutter impact. For FR2, clutter measurements have been conducted for a typical conference room.  The measurement setup and results are shown in Figure 3.  In the measurement setup, the Tx and Rx beam sweeping is synchronized, which is the worst-case scenario.
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[bookmark: _Ref135054495]Figure 3 Clutter measurements for FR2 indoor deployments
Digital self-interference mitigation
In FR2, non-linear interference cancellation (NLIC) measurements have been conducted at 60 GHz for a typical conference room setup. For FR2, the measurement results are shown in for both low MCS and high MCS showing that NLIC could provide ~10 dB improvement on SNR performance.
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10.42.1.2.2	[Company Name]
10.42.1.2.3	[Company Name]
10.42.1.3	Conclusion
Editor's note: This section captures the conclusion for feasibility study on self-interference based on RAN4 agreement. 
Based on the provided self-interference analysis in Section 10.4.2.1, it can be concluded that with spatial isolation, frequency separation between the subband, and digital IC cancellation, it is feasible to meet the 1 dB receiver desensitization target for FR2 wide area base stations operating with maximum Tx power equals 49 dBm.
End changed section ****************************************************************
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