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1 Introduction
At last RAN4#104-bis-e meeting, WF on feasibility study from RF perspective was approved in [1]. In this contribution, we provide further analysis and our view on some remaining FFS parts.
2 Discussion
2.1 BS class and feasibility for self-interference modelling
Agreement [2]: 
· Considering BS classes for deriving the different value ranges of the RSIC and corresponding RF feasibility study 
· FR1: Different power limits, selectivity level associated with BS classes 
· FR2: The assumption of values for output power (TRP level) with the candidate range {30 ~40 dBm}
· Others values out of above candidate range not precluded
· Note 1: Companies are encouraged to provide the detailed assumption with corresponding proposed upper limit value
· Note 2: Further discuss the power output per antenna element in 2nd round 
For FR2 TRP output power, the assumption is agreed as a range 30-40 dBm. An example transmitter link budget is shown in Table 2.1-1. It assumes 256 PA elements and 256 antenna elements with +45/-45° dual-polarization, and 10dBm average output power per PA element. We can get the TRP is 10dBm+24dB+3dB-2dB=35 dBm. Considering a few improved in the output power, we proposed 38 dBm as the upper limit value for the study. 

Table 1: Simplified BS transmitter link budget
	PA element average power (dBm)
	10

	Number of PA
	256

	10*log10(Number of PA)
	24

	Antenna element gain (dBi）
	6

	Number of antenna element 
	256

	10*log10(Number of antenna element)
	24

	Number of antenna polarization
	2

	Overall Insertion Loss of combiner/divider/switch (dB）
	2

	EIRP (dBm )
	65



Proposal 1: it is proposed to adopt 38 dBm as the upper limit value for FR2 TRP power in the feasibility study.

2.2 RSI dependency on blocking and AGC
Agreement [2]: 
· RAN4 further study on LNA saturation/non-linearity: 
· RAN4 further study on ADC dynamic range: 
· RAN4 further study on AGC impact: 

In [3], the non-linearity, ADC dynamic range, AGC impact and RX reciprocal mixing of phase noise for FR1 Macro of RX chain has been discussed. By adopting the representative parameters, the overall noise caused by -43 dBm blocking is -95.5 dBm which contributes ~0.5 dB degradation, as shown in Table 2.2-1. The receiver selectivity is -43-(-105) = 62 dB. Hence we can assume -43 dBm can be adopted to ensure the receiver of UL sub-band is not blocked and maintain an acceptable reference sensitivity. 
Table 2.2-1:  Rx estimation
	Rx IIP3 (dBm)
	-10

	Blocker level 
	-43

	IM3 product
	-109

	ADC noise
	-109

	Phase noise
	-140

	reciprocal mixing
	-112

	Sum of noise caused by IM3, ADC and reciprocal mixing
	-105

	Receiver noise floor (20MHz)
	-96

	overall noise
	-95.5



Proposal 2: For FR1 Macro BS, -43 dBm can be assumed as the maximum blocking level to ensure the receiver of UL sub-band is not blocked and maintain an acceptable reference sensitivity.
Proposal 3: 62 dB receiver selectivity can be assumed for FR1 Macro BS capable of SBFD operation.

2.3 Co-channel co-site inter-sector gNB-gNB CLI modelling
Agreement in [2]: 
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.)
On digital IC aspect, in our view, since the information of non-linear product is already got in the digital domain, and it can be exchanged between sectors within a BBU, digital IC can be applied for this case.
Proposal 4: Digital IC can be applied for co-site inter-sector case.
On the achievable coupling loss in the case of co-site inter-sector gNB-gNB, RF measurements for the spatial isolation has been conducted. Figure 2.3-2 show a measurements results for two 120° sectors which is 2.5 m distance in horizontal. The curve represents the spatial isolation between a TX full power transmission of one sector to one receiver chain of the other sector. Form the measurements it can be found that the larger angle beam steering, the isolation becomes smaller. The isolation at worst case is ~76 dB. It is a test on legacy AAS BS. There are some method can be adopted to improve the isolation for a BS capable of SBFD operation, e.g. mounting EM absorber materials next to the antenna array in the base station. ~10 dB improvement is foreseen based on our evaluations.
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Figure 2.3-1: spatial isolation measurements
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Figure 2.3-2: measurements results at different beam directions 
Observation 1: For co-site inter-sector case better spatial isolation than RSI case is achievable.
3 Conclusion
In the contribution, we provide discussion on feasibility study from RF perspective.
Proposal 1: it is proposed to adopt 38 dBm as the upper limit value for FR2 TRP power in the feasibility study.
Proposal 2: For FR1 Macro BS, -43 dBm can be assumed as the maximum blocking level to ensure the receiver of UL sub-band is not blocked and maintain an acceptable reference sensitivity.
Proposal 3: 62 dB receiver selectivity can be assumed for FR1 Macro BS capable of SBFD operation.
Proposal 4: Digital IC can be applied for co-site inter-sector case.
Observation 1: For co-site inter-sector case better spatial isolation than RSI case is achievable.
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