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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]. 
Agreement: 
· The TR section “10.2 Feasibility of FR1 Wide Area BS aspects” shall be further broken-down to harmonize the common understating from RAN4 if possible and summarize the input from companies.
· The same TR section break-down as FR1 WA BS can be applied to FR2-1 BS.
At RAN4#108, R4-2313984 was endorsed with merging the following contributions submitted in the meeting:
· [bookmark: OLE_LINK5][bookmark: OLE_LINK6]R4-2312311	TP to TR 38.858: Self-interference analysis for FR2 BS,  Huawei, HiSilicon
· R4-2312312	TP to TR 38.858: Co-site inter-sector interference analysis for FR2 BS, Huawei, HiSilicon
· R4-2313014	TP to TR 38.858 section 10.4 Feasibility of FR2 BS aspects, Ericsson
· R4-2313215	TP to TR 38.858: Feasibility of FR2 wide area BS aspects, Qualcomm CDMA Technologies
· [bookmark: OLE_LINK3][bookmark: OLE_LINK4]R4-2313538	TP to TR 38.858 on SBFD Implementation feasibility for FR2 BS, Samsung
At RAN4#108bis, the conclusion part is added and the contribution is supposed to be updated based on further input during the meeting.
2 Text Proposal
10.5.1	Self-interference analysis
Editor's note: This section captures the typical assumption based on which the RSIC capability and analysis results.
10.5.1.1	Summary table for self-interference analysis

The self-interference analysis from companies’ inputs for FR2 SBFD-capable gNB are summarized in Table 10.5.1.1-1. Both self-interference leakage in gNB RX sub-band due to non-ideal TX and Self-Interference signal in gNB RX sub-band caused by non-ideal RX selectivity are studied in the analysis framework. The self-interference cancellation techniques including spatial isolation, frequency isolation, beam nulling and digital/RF cancellation are considered. 
Table 10.5.1.1-1: self-interference analysis
	FR2-1
	Samsung
	Huawei
	Qualcomm
	Ericsson

	BS class
	FR2-1 BS
	FR2-1 BS
	FR2-1 BS
	FR2-1 BS

	BS TX Power  = ① dBm
	30 dBm
	35 dBm
	30 dBm
	40 dBm
	35 dBm
	30 dBm

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

	
	
	Frequency isolation 
techniques used
	Without DPD
	DPD
	DPD
	Digital Filtering, CFR

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

	
	
	Spatial isolation 
techniques used
	TX/RX panel separation and RF barrier structure
	Spatial separation between TX/RX panel, with absorbing material and choke structure.
	Two separate panels with added electro-magnetic spatial duplexer for additional cancellation
	A combination of spatial isolation, chokes, absorption, mushroom EBG.

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

	
	DL EIRP impact due to beam nulling in TX sub-band
	Limited, ~0dB
	Less than 0.5 dB loss
	
	Up to 5dB EIRP loss, depending on beam direction
	
	

	
	Self-interference leakage in gNB RX subband due to non-ideal TX, measured at RX ant.   (Note 1)
	-95 dBm
Note: provided by 
①-②-③-⑨ dBm
	-94~-104 dBm
	-88 dBm

	-78 dBm
	-83 dBm
	-88 dBm

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

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

	
	
	RF IC techniques and other tech.
(before LNA)
	Not applicable
	 N/A
	
	
	
	

	
	
	Impacts to RX sensitivity (due to e.g. insertion losses) due to RF IC or other techniques before LNA
	No impact
	 N/A
	
	0 dBc
	0 dBc
	0 dBc

	
	Self-Interference signal in gNB TX subband, measured at the input of LNA  (Note 1)
	-67 dBm
Note: provided by 
①-③-④-⑤dBm
	 -60 ~ -70
	
	-50 dBm
	 -55 dBm
	 -60 dBm

	
	Blocker Suppression at RX


	Frequency isolation capability
⑥ dBc
	24 dBc
	N/A
	15 dBc
	
	
	

	
	
	Frequency isolation techniques 
	Filtering
	-
	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)
	IM3 contribution is
Neglectable
	negligible
	Similar conclusion as FR1 (i.e., IIP3 and IM3 are not dominant).
	-35 dBm
	-35 dBm
	-35 dBm

	
	
	
	Rx IM3 contribution (dBm)
	
	negligible
	
	-80 dBm
	-95  dBm
	-110 dBm

	
	
	Other RX 
	Any other RX impacts if significant (e.g. ADC noise, phase noise etc.)
	N/A
	negligible
	Noise figure can be modeled as a function of total input power (signal + jammer) with a piecewise linear model.
	Reciprocal phase noise mixing will add noise at around -95dBm.
	Reciprocal phase noise mixing will add noise at around -100dBm 
	Reciprocal phase noise mixing will add noise at around -105dBm

	
	Self-Interference signal in gNB RX subband caused by non-ideal RX selectivity, gain-normalized 
(Note 1, 2)
	-91 dBm
Note: provided by 
①-③-④-⑤-⑥dBm
	negligible
	
	-80 dBm
	-94 dBm
	-104 dBm

	
	RX Beam nulling /isolation in RX sub-band
= ⑨ dBc
	10 dBc
	10
	5-10 dBc
	TBC dBc

	
	

	
	RX sensitivity degradation caused by RX beam nulling
	Limited, ~0dB
	Less than 0.5 dB loss
	
	
	
	

	
	Digital IC  = ⑦ dBc
	10 dBc
	 -
	10 dB
	10 dBc
	 10 dBc
	10 dBc

	Overall RSIC capability  (Note 1)
	129.5 dBc
	129 ~ 139
	128 dB
	119 dBc
	125,5dBc
	127 dBc

	Noise floor ⑩dBm
	-83 dBm/100MHz
	-88 dBm/40 MHz
	-88 dBm/40 MHz
	-87 dBm/CBW
	-87 dBm/CBW
	-87 dBm/CBW

	Residual Interference budget with 1 dB desens target (⑪dBm=⑩dBm-6dB)
	-89 dBm
	-94 dBm
	-94 dBm
	-93 dBm
	-93 dBm
	-93 dBm

	Required RSIC budget (①-⑪dBc)
	119 dBc
	129
	124 dBc
	133 dBc
	128 dBc
	123 dBc

	SBFD configuration
	DU (100MHz-100MHz)
	DUD [80,40,80]
	DUD
	75-50-75
	
	

	Guardband assumption (if exist)
	5PRB
	Existing SU
	5 PRBs
	3 RB
	
	

	bandwidth over which suppression is achieved
	100MHz
	Several GHz
	200MHz
	Several GHz
	
	



10.5.1.2	Feasibility study on self-interference
Editor's note: This section captures the feasibility study on self-interference based on individual companies’ analysis. 
10.5.1.2.1	Samsung
Different FR1 counterpart, the difference of feasibility analysis on self-interference for FR2 BS will be provided here for different factors. 
Spatial Isolation by Antenna Design 
We observe similar and even better antenna isolation performance with the FR2-1 26 GHz testbed where panel separation can be exploited.
Figure 10.5.1.2.1-1 shows the FR2-1 testbed using 2 Tx panels and 2 Rx panels. Like described in the case of the FR1 3.5 GHz testbed, the Tx panel and the Rx panel in the FR2-1 26 GHz testbed are separated by a separation distance. Additional Tx/Rx isolation performance is then enabled by using an RF barrier, e.g., an additional EM resonant between the panels. In the case of FR2-1 26 GHz, since each panel can perform more directive beamforming in analog domain than possible in FR1 using mMIMO panels, the FR2-1 antenna isolation performance is better than what is achievable in FR1.
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[image: Chart, line chart

Description automatically generated]
Figure 10.5.1.2.1-1: FR2-1 testbed and SIC performance when varying the operating frequency

Similar as FR1, an important design consideration for increased spatial isolation provided by the RF barrier is whether such stopband performance is stable over a wide enough frequency range. Our FR2-1 26 GHz testbeds have achieved isolation performance that show almost uniform antenna and panel isolation performance with respect to frequency for 100 MHz CC BW in 26 GHz. Figure 10.5.1.2.1-1 shows measurement results from the FR2-1 testbed with respect to achievable antenna isolation as a function of the operating frequency. 
According to the applied mechanisms and measurement results, the achievable level for TX and RX spatial isolation without impact on radiation pattern based on compact antenna size is around 87dB for FR2. 
Frequency isolation at TX
In the case of FR2-1, frequency-domain isolation for SBFD is of particular importance. Non-linear characteristics of mmWave PAs are worse than those of FR1 mid-band PAs. RAN4 ACLR requirements are more relaxed in FR2-1 when compared to FR1. This is due to beamforming providing isolation in FR2-1, implying that the probability of a blocker coming from the same direction is much lower than in FR1. Another consideration is that in FR1, the difference between the out-of-channel requirements like the ACLR and in-channel requirements like EVM is large. The PA linearity requirement is therefore dominated by out-of-channel requirements, e.g., ACLR. In FR2-1, these are at comparable levels. Spectral regrowth due to IM3 is dominant for in-channel requirements and as such, PA linearity requirements are rather driven by EVM and possibly in-band emissions. Another design challenge for DPD in FR2-1 is that PA characteristics must be carried through a feedback link from the output of the PA. In the case of mmWave, it is more difficult than in FR1 to create such a feedback link due to signal attenuation. Therefore, it is significantly more challenging to exploit DPD in FR2-1 such as done for FR1.
Despite these design challenges for gNB-side SBFD operation, our FR2-1 26 GHz testbed measurement results in Figure 10.5.1.2.1-2 show that 28 dBc leakage ratio between DL and UL subband (or component carriers) are still possible, e.g., similar to ACLR as existing out-of-channel requirement for FR2-1.
[image: ]
Figure 10.5.1.2.1-2: FR2-1 testbed and PSD for SBFD DL and UL subbands after antenna isolation and filtering

Frequency isolation at RX and RF SIC
Considering the input power at LNA for FR2 BS could be much less than FR1 WA BS, because of the better spatial isolation and lower BS output power, there is no necessity to have subband filtering to improve the linearity of LNA. 
Digital IC
Similar as FR1, the digital SIC performance is helped when synchronization to accurately remove the Tx signal from the Rx signal can be obtained. As described in our analysis for FR1 WA BS, two methods exist to estimate the interference channel. One approach is to store information on a Tx signal that has passed through the PA with a feedback link and then estimate the interference channel over-the-air to remove the interference from the Rx signal. Another approach is to use only over-the-air estimation. Without a feedback link, the whole combined channel can still be estimated through the Rx panel. We used the second approach in the FR2-1 26 GHz testbed.
10.5.1.2.2	Huawei
 
As shown in the 10.5.1.1, it can be found that the blocking level to RX pannel is weak and should be even lower at each LNA input. And the power at the 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.
10.5.1.2.3	[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 10.5.1.2.3-1. 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 10.5.1.2.3-2, 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 10.5.1.2.3-1 Measurement setup for Tx-Rx spatial isolation of the full duplex antenna array at 28 GHzWorse case isolation -86.9dB. 

[bookmark: _Ref135054158]Figure 10.5.1.2.3-2 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 10.5.1.2.3-3.  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 10.5.1.2.3-3 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.
10.5.1.2.4	Ericsson
An overview of the self-interference mitigation potential for FR2-1 (28GHz) for three output power levels can be found in Table 10.5.1.1-1. It can be seen that mitigation of self-interference with less than 1dB receiver desensitization appears feasible for 30dBm. With 35dBm, the desensitization is around 1.5dB from self-interference. There may be some potential to further refine the performance. For 40dBm output power, mitigation of self-interference becomes significantly more challenging.
TX – RX isolation
A number of techniques exist to improve the TX-RX panel isolation including chokes, absorption, mushroom EBG etc. A detailed electromagnetic simulation of these techniques is presented in R4-2219633, which demonstrates that the isolation between a TX panel and RX sub-array is around 80dB. Unlike for FR1, the self-isolation does not seem to vary significantly with beam direction. Figure 10.5.1.2.4-1 shows EM simulation results and a visualization of the EM isolation.
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Figure 10.5.1.2.4-1 EM simulation results for FR2 self-isolaiton (top) co-polarized (middle) cross polarized elements (bottom) visualization of the EM propagation

TX beam nulling
The transmit panel has a large number of transmit elements and hence a high number of degrees of freedom to perform beamforming. Beam Nulling can be used in the transmit panel to reduce the power at the receive panel. It is not clear that beam nulling has the same impact on both the transmitted signal and the transmitter leakage, however for simplicity this has been assumed. 
Interference cancellation
Analogue and digital interference cancellation have not been considered due to the complexity and losses of building interconnectors for FR2, the high bandwidth and large amount of digital processing required.
Digital processing
Digital RX combining taking into account interference covariance have the potential to mitigate interference in the receiver. The gains from digital combining depend on the BS environment considering other interference sources such as other sectors, gNB and UEs. 
Phase noise reciprocal mixing
Reciprocal mixing of phase noise causes a more significant amount of noise in the receiver in FR2-1 compared to FR2-1. However, the analysis suggests that also for FR2-1, reciprocal mixing of phase noise will not cause a significant degradation.
10.5.1.3	Conclusion
Editor's note: This section captures the conclusion for feasibility study on self-interference based on RAN4 agreement. 
[bookmark: OLE_LINK9][bookmark: OLE_LINK10][bookmark: OLE_LINK11]Based on the provided studies in clause 10.5.1.1, it can be concluded that it is feasible to meet the 1 dB desensitization target at least for FR2 BS with TX output power <= 30 dBm.

10.5.2	Co-channel inter-sub-band co-site inter-sector interference analysis
Editor's note: This section captures the typical assumption of RF requirements and the analysis results
10.5.2.1	Summary table for co-channel inter-sub-band co-site inter-sector interference analysis
Editor's note: This section captures the summary table which is based on co-channel inter-sub-band co-site inter-sector interference analysis framework. 
The Co-channel inter-sub-band co-site inter-sector interference analysis from companies’ input for FR2 SBFD-capable gNB is summarized in Table 10.5.2.1-1. Both self-interference leakage in gNB RX subband due to non-ideal TX and Self-Interference signal in gNB RX subband caused by non-ideal RX selectivity are studied in the analysis framework. The interference cancellation techniques including spatial isolation, frequency isolation, beam nulling and digital/RF cancellation are considered in the analysis framework.
Table 10.5.2.1-1: Co-channel inter-sub-band co-site inter-sector interference analysis
	FR1 (or FR2-1)
	Samsung
	Huawei
	Ericsson
	
	

	BS class
	FR2-1 BS
	
	
	
	

	BS TX Power  = ① dBm
	30 dBm
	35 dBm
	30 dBm
	35 dBm
	40 dBm

	Number of co-site co-channel sectors considered
	1
	2
	2
	2
	2

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

	
	
	Frequency isolation 
techniques used
	Without DPD
	DPD
	Digital Filtering, CFR
	Digital Filtering, CFR
	Digital Filtering, CFR

	
	Spatial isolation
	Co-channel Co-site Inter-sector 
Spatial isolation capability 
 = ③  dBc
	87 dBc
	100 dB
	75-98 dBc (depending on beam steering directions)
	
	

	
	
	Co-channel Co-site Inter-sector 
Spatial isolation 
techniques used
	Based on 87dB for typical spatial isolation
	Spatial separation between TX/RX panel and surface wave suppression techniques
	Typical site deployment with 400mm between sectors
	
	

	
	TX Beam nulling /isolation of inter-sector interference in TX sub-band
= ④ dBc
	20 dBc
	-
	0 dB
	0 dB
	0 dB

	
	DL EIRP impact due to beam nulling in TX sub-band (considering all nulling for self- and inter-sector interference)
	Neglectable
	-
	0 dB
	0 dB
	0 dB

	
	Interference leakage in gNB RX subband due to non-ideal TX, measured at RX ant.  due to inter-sector interference (Note 1)
	-105 dBm
	-96
	-93 dBm to -70 dBm (depending on beam steering directions)
	-88 to -65 dBm (depending on beam steering directions)
	-83 to -60dBm (depending on beam steering directions)

	
	Interference signal in gNB TX subband, measured at the input of LNA (Note 1) due to inter-sector interference
	-77 dBm
	-62
	-65 dBm to -42 dBm(depending on beam steering directions)
	-60 to -37 dBm (depending on beam steering directions)
	-55 to -32dBm (depending on beam steering directions)

	
	Blocker Suppression at RX


	Frequency isolation capability
⑥ dBc
	24 dBc
	-
	0 dB
	0 dB
	0 dB

	
	
	Frequency isolation techniques 
	Filtering
	-
	0 dB
	0 dB
	0 dB

	
	
	RX IMD


	Rx IIP3 capability (dBm)
	IM3 contribution is
Neglectable
	-
	-35 dBm
	
-35 dBm
	
-35 dBm

	
	
	
	Rx IM3 contribution (dBm)
	
	-
	-109 to -56 dBm
	-101.5 to -41 dBm
	-91 to -26 dBm

	
	
	Other RX 
	Any other RX impacts if significant (e.g. ADC noise, phase noise etc.)
	N/A
	-
	RX phase noise is -105 dBm
	RX phase noise is -100 dBm
	RX phase noise is -95 dBm

	
	Interference signal in gNB RX subband caused by non-ideal RX selectivity, gain-normalized due to co-site inter-sector co-channel interference only 
(Note 1, 2)
	-101 dBm
	-
	-103.5 to -56 dBm
	

-97.5 to -41 dBm
	

-89.5 to -26 dBm

	
	RX Beam nulling /isolation in RX sub-band
= ⑨ dBc
	20 dB
	-
	0 dB
	0 dB
	0 dB

	
	RX sensitivity degradation caused by RX beam nulling
	Neglectable
	-
	0 dB
	0 dB
	0 dB

	
	Digital processing interference supression capability
	0 dB
	-
	0 dB
	0 dB
	0 dB

	Total interference in RX SB (dBm) (Note 2)
	-99.5 dBm
	-96 dBm
	-93 to -56 dBm
	-87.5 to -41 dBm
	-82 to -26 dBm

	Noise floor ⑩dBm
	-83 dBm/100MHz
	-88 dBm/40 MHz
	-87 dBm
	-87 dBm
	-87 dBm

	Calculated Desensitization (dB)
	0.1dB
	0.6 dB
	1 to 31 dB (depending on beam direction)
	2.8 to 46 dBm (Depending on beam direction)
	6 to 61 dB (Depending on beam direction)

	SBFD configuration
	DU (100MHz-100MHz)
	DUD
	75-50-75
	
	

	Guardband assumption (if exist)
	5PRB
	Existing SU
	3 RB
	
	

	bandwidth over which suppression is achieved
	100MHz
	Several GHz
	Several GHz
	
	

	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.
Note 4: The abbreviation CSSI refers to co-site co-channel inter-sector interference in this table
	




10.5.2.2	Feasibility study on co-channel inter-sub-band co-site inter-sector interference

10.5.2.2.1	Samsung
Different from the self-interference, the digital IC is not of necessity for the co-channel interference from co-site inter-sector BS. Furthermore, the isolation achieved by TX and RX beamforming nulling will be larger due to the different beamforming directions from different sectors. 

10.5.2.2.2	Huawei
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. 
[image: ] [image: ]
Figure 10.5.2.2.2-1: Measurements of inter-sector isolation
For each case, 60*60=3600 beam combinations are measured. The results are shown in Table 10.5.2.2.2-1 for existing modules and Table 10.5.2.2.2-2 for improved modules. Some surface wave suppression measures can be used to improve the isolation, e.g. reflection and absorption structure. Using these measures, more than 10 dB improvement can be achieved for the case with poor isolation. As shown in in the measurements, 100 dB inter-sector isoaltion is achieveable for FR2
Table 10.5.2.2.2-1: 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 10.5.2.2.2-2: 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



10.5.2.2.3	Ericsson
An analysis of the inter-sector interference effects for FR2-1 BS can be found in Table 10.5.2.1-1. The analysis suggests that inter-sector interference can lead to substantial degradations. Apart from with the most optimal beam directions settings and 30dBm TRP, degradations due to inter-sector interference are substantial. Although TX beam nulling may be considered to reduce inter-sector interference, in excess of 30dB-60dB suppression (depending on output power) would be needed to mitigate interference for all beam directions.
For 30dBm TRP, RX processing or improvements in the TX interference suppression may improve the inter-sector performance. However, the degradation will not be reduced to well below 1dB (taking into account also degradation from self-interference will occur) for all beam directions.
Thus co-sectorization is likely to pose technical challenges for SBFD deployments in FR2.
Inter-sector isolation
Isolation between sectors has been simulated using electromagnetic simulations in R4-2301885 with an assumption of 400mm sector separation. The isolation varies to some degree with separation, but not to an extent that would change the overall results. For most practical site deployments, addition of materials between sectors is not likely to be feasible (and may reduce network performance). Figure 10.5.2.2.3-1 depicts the EM simulation setup.
	

0. 
	

0. 


Figure 10.5.2.2.3-1 Simulation setup for FR2 multi-sector EM modelling
Figure 10.5.2.2.3-2 depicts the achievable isolation. The left hand plot shows the isolation with azimuth steering and elevation in boresight and the right hand plot with elevation steering and azimuth on boresight. The insolation between sectors is highly dependent on the beam direction. Although an “average” isolation can be given, this would mask the fact that for certain beam directions isolation is good and for others it is not good. Since the beam direction depends on the physical positions of users, advanced co-ordination of beam directions may not be possible if other constraints such as capacity and latency are to be optimized.

	[image: ]
0. Azimuth beam steering with elevation at boresight
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0. Downtilt elevation beam steering with azimuth at boresight


Figure 10.5.2.2.3-2 FR2 antenna with 400 mm edge to edge coupling magnitude
Beam nulling
There may be some potential for beam nulling to mitigate interference between sectors. To achieve complete isolation between sectors, more than 30dB beam nulling would be needed.
[bookmark: _GoBack]10.5.2.3	Conclusion
Editor's note: This section captures the conclusion for feasibility study on co-channel inter-sub-band co-site inter-sector interference based on RAN4 agreement.
Based on the provided studies in clause 10.5.2.1, it can be concluded that with some enhanced measures to mitigate the interference between sectors it is feasible to meet the 1 dB desensitization target for FR2 BS with TX output power <= 30 dBm.
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