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Introduction 
Progress regarding the SBFD requirements impact from UE aspect were being made in RAN4#106 meeting with many agreements captured in a WF [1]. There are still some open issues left for further discussion, i.e. calculation method and values of sub-band co-channel selectivity, NF values of co-channel and adjacent channel analysis. This contribution delves deeper into these issues and proposals are provided.

Discussion
Sub-filtering for SBFD aware UE
	Issue 2-1-1, Proposals/observations on sub-band selectivity performance:
For new SBFD aware UE: FFS whether sub-filtering can be considered or not



It was observed that the FFT operation can provide significant suppression level to the interference for the legacy UE, and it was concluded that no sub-filtering was necessary. However, for the SBFD aware UE, it is uncertain at the present stage, whether the sub-filtering will be required or not. Also, the interference between UEs from the same operator (i.e., between the DL and UL sub-band) is of interest. Therefore, we propose whether to consider sub-filtering will be determined after the co-existence and co-channel studies.

Observation 1 Whether to consider sub-filtering for SBFD aware UE will be determined after co-existence and co-channel studies.

Methods of calculation sub-band co-channel selectivity

	Issue 2-1-2, Proposals/observations on sub-band selectivity performance:
How to computer DL sub-band interference
Companies are encouraged to provide method of calculation in-channel selectivity, wherein further discuss values for FR1 [20-33 dB] and FR2-1 [20-34 dB] include i.e., what guard is assumed.




The sub-band co-channel selectivity is defined as of the received power on the assigned sub-band to the receive power on the adjacent sub-band after FFT operation for one input level and on jammer level. Additionally, it was agreed in the WF that frequency and time offset are not significant factors influencing UE-UE interference. Hence, the analysis below is based on the agreements and without taking into consideration of frequency and time offset. Figure 1 shows the diagram of how the selectivity is calculated.
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[bookmark: _Ref129937749]Figure 1. Diagram of calculation of sub-band co-channel selectivity.

The interference analysis is based on RB allocation for DL and UL across the transmission bandwidth. For FR1, the assumptions of RB allocations across the whole transmission bandwidth are shown in Table 1 and Figure 2.

[bookmark: _Ref129939544]Table 1. Bandwidth and RB allocations for FR1 SBFD selectivity analysis
	
	Bandwidth
	RB allocations

	DL
	38.16 MHz
	106

	ISGB (Inter-sub-band guardband)
	1.8 MHz
	5

	UL
	18.36 MHz
	51

	CEGB(channel edge guardband)
	≈ 845 kHz
	2.35
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[bookmark: _Ref129959545]Figure 2. FR1 SBFD DUD configuration for the FFT selectivity analysis.

It was agreed that there is no additional mechanism in the RF front end to mitigate the interference from the UL sub-band UE in the DL UE receiver. Two aspects will impact the selectivity: receiver RF non-linearities leading to IM products from the RX RBs falling into the RX sub-bands and the FFT suppression of the interference level. 


Considering RF effects, if the receiver supports an RX EVM of e.g., 2% then receiver linearity would limit the SNR to around 34dB. RX IM3 due to the high-power UL signal outside of the DL RX would have an impact somewhat lower than the in-band EVM but would still likely dominate compared to FFT selectivity. 


The impact of the RF front end will depend on the targeted RX IM and EVM performance. However, it will not be any worse than the ACS. So, in practice, to ensure a sufficient margin for the non-linearity of the amplifier’s implementation, we propose to assume 33 dB as the in-band selectivity level. This should ensure that also RF IM3 degradations are accounted for.


Proposal 1 Propose to use 33 dB as the sub-band co-channel selectivity value in FR1.

For FR2-1, the assumptions are shown in Table 2 and Figure 3. The same considerations as for FR1 apply when considering the RF impact. For FR2-1, the ACS is lower than FR1 and might be pessimistic compared to the RF degradation. Still, it can be used as a benchmark for the performance and is the only benchmark in the 3GPP specifications that is usable.

[bookmark: _Ref129939530]Table 2. Bandwidth and RB allocations for FR2-1 SBFD selectivity analysis
	
	Bandwidth
	RB allocations

	DL
	67.68 MHz
	47

	ISGB (Inter-subband guardband)
	4.32 MHz
	3

	UL
	46.08 MHz
	32

	CEGB(channel edge guardband)
	≈ 4900 kHz
	3.4
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[bookmark: _Ref129337885]Figure 3. FR2-1 SBFD DUD configuration for the FFT selectivity analysis.

Proposal 2 Propose to use 23 dB as the sub-band co-channel selectivity value in FR2-1.

AGC and NF modelling for co-channel and adjacent-channel CLI
	Agreement:
1. Use a fixed value noise figure model for the purpose of system level simulation for SBFD
2. FR1 noise figure value in the range [7 to 9 dB]
3. FR2-1 noise figure value in the range [7.5 to 10 dB]



The TR 38.828 listed the NF assumptions for the UE receiver for CLI system simulation, which were 9 dB for FR1 and 10 dB for FR2. These assumptions are expected to remain relevant for the sub-band full duplex UE feasibility study.
Proposal 3 Propose to use 9 dB as FR1 noise figure for co-channel and adjacent-channel CLI analysis.
Proposal 4 Propose to use 10 dB as FR2-1 noise figure for co-channel and adjacent-channel CLI analysis.



Conclusion

Based on the previous analysis and discussions, we made the following observations and proposals:


Observation 1 Whether to consider sub-filtering for SBFD aware UE will be determined after co-existence and co-channel studies


Proposal 1 Propose to use 33 dB as the sub-band co-channel selectivity value in FR1.
Compare and calculate SNR

Proposal 2 Propose to use 23 dB as the sub-band co-channel selectivity value in FR2-1.

Proposal 3 Propose to use 9 dB as FR1 noise figure for co-channel and adjacent-channel CLI analysis.
Proposal 4 Propose to use 10 dB as FR2-1 noise figure for co-channel and adjacent-channel CLI analysis.
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