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Introduction
This contribution provides some background information on typical noise figure values to assist in providing a basis for RF receiver requirements based on discussion in [1].  It is noteworthy that the analysis in [1] was based on assumed example frequencies of 11 GHz, 16 GHz and 22 GHz. The new example frequencies of 10 GHz, 15 GHz and 20 GHz implies some possible but limited reduction is Noise Figure due to slightly reduced losses in routing, switches etc but does not affect the typical NF value compared to previous assumption on example frequencies.
Since this TR is for the SI it should therefore capture technology aspects which would help to provide information on the parameters.  The inclusion of the text would also give background information on considerations why the NF configured would be different within the 7-24 GHz range. 

Proposal
It is proposed that the text in this paper is included in TR 38.820
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8.2.2	Receiver requirements
Receiver Noise Figure is one of the essential metrics for determining receiver requirements. Due to compact and highly integrated building practice needed for systems operating in 7-24 GHz with many transceivers and antennas, careful and often complex consideration regarding the power efficiency and heat dissipation in small area/volume is necessary.  
For determining typical Noise Figure some fundamental principles should be considered:
· The Noise Figure is not given by the LNA alone, but also by, bandwidth, linearity and dynamic range dependencies as there is a delicate balance which should be considered when future requirements are specified.
· A full receiver chain all the way up to radiating elements should be addressed as all parts in the chain would contribute to the overall receiver performance including switch (for TDD), routing and filter losses etc.
· Due to compact and highly integrated building practice with many transceivers and antennas, careful and often complex consideration regarding the power efficiency and heat dissipation in small area/volume is necessary. 
· As an example, in the context of Noise Figure, it might be possible to reduce the noise contribution from ADC by using more bits, but this would have significant implication in terms of power consumption and heat dissipation aspect as a single added bit to ADC would result in “4” times higher power consumption. In general the ADC power consumption is proportional to BW2 · DRADC where DRADC is the ADC dynamic range. 
Considering recent state-of-the-art LNA only noise figure publications, Figure 1 presents the LNA only noise figure for different semi-conductor technologies over frequency based on published data. 

Figure 1	LNA only Noise Figure trend over Frequency
The typical noise figure presented in table 1 is based on assumption of pre-LNA noise figure of ~1.8 dB and per example frequency calculation of losses such as routing losses etc.
Table 1	Typical noise figure for 7-24 GHz example frequencies
	Example frequency
	Typical noise Figure

	10 GHz
	7 dB

	15 GHz
	8 dB

	20 GHz
	9 dB
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