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1.
Introduction

The TP to TR 38.820 on inclusion of noise figure (NF) background information for BS requirements was approved at TSG RAN4 #91 [1]. One of the agreements in this TP is a table which list the typical NF for 7 - 24 GHz example frequencies (Table 5.5.1-1 in TR 38.820 [2]). However, only NF at example frequencies 10, 15 and 20 GHz are included in the table instead of the whole 7-24 GHz range targeted in this study item.
This contribution provides a TP to TR 38.820 to update the table to cover the whole 7-24 GHz range targeted in this study item.
2.
Discussion
It is well known that the BS receiver NF depends on numerous factor as discussed in [1], and each of these factors may or may not depend on the target frequency range of the receiver. Hence it would not be straightforward to decide on the NF over the whole 7-24 GHz considering the continuous advancement in the underlying technology of each receiver component. On the other hand, ETSI has published an update of TR 101.854 on fixed radio systems [3] in April 2019, which contains a table on typical NF and associated industrial margins (IMF) of the radio receivers. This table is extracted below for ease of reference.

<Start of extraction>

Table 2: Typical Noise Figures (NF) and associated Industrial Margins (IMF)

	Frequency band

(GHz)
	Typical Noise Figure (NF)

(dB)
	Industrial margin (IMF)

(dB)

	1,3 to 3
	~4
	+3

	3 to 5
	~5
	+3

	6 to 15
	~5
	+3

	18 to 23
	~6
	+3

	26 to 28
	~7
	+3

	32
	~7
	+3

	38 to 42
	~8
	+3

	48 to 50
	~9
	+3

	52 to 55
	~10
	+3

	71 to 76 / 81 to 86
	~13
	+4


<End of extraction>

It can be seen from the table above that even though this TR is on fixed radio systems, the NF and IMF values of the radio receivers are similar to those that RAN4 has adopted for mobile radio systems (considering different margins for BS and UE). This would be explained by the fact that many underlying components would be the same in both fixed and mobile radio receiver.
Since this TR has been officially published by ETSI and updated recently, we consider it is reasonable to use the data in the table above as references for the typical BS NF over the whole 7-24 GHz range. Otherwise, RAN4 would go through another lengthy discussion on each of the main receiver components (first which components are main need to be agreed on) before agreeing on probably similar values as already contained in [3].
Therefore, we propose to update the table which list the typical NF for 7 - 24 GHz example frequencies (Table 5.5.1-1 in [2]) to cover the whole 7-24 GHz range as follow. Note that the NF values are not themselves specified as requirements in the RAN4 specifications, but only used as reference and to derive the BS sensitivity as well as in the coexistence study to derive the coexistence requirements.
<Start of extraction>

Table 5.5.1-1
Typical noise figure for 7 - 24 GHz frequency range
	Frequency range (GHz)
	Typical NF values for NR BS (dB)
	Typical NF values for NR UE

	7.125 to <12
	7 
	TBD

	12 to <18
	8
	TBD

	18 to 24.25
	9
	TBD


<End of extraction>

3.
Conclusion

This contribution has provided the NF data contained in the ETSI TR 101.854 and a TP to TR 38.820 to update the table which list the typical NF for 7 - 24 GHz example frequencies to cover the whole 7-24 GHz range targeted in this study item according to the data.

4.
Text proposal
<Start of change>

5.5.1
Noise figure

Receiver Noise Figure (NF) is one of the essential metrics for determining receiver requirements. For determining typical NF value some fundamental principles should be considered:

· The NF 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 RF 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.
· For some compact and highly integrated building practices with many transceivers and antennas, the power efficiency and heat dissipation in small area/volume is necessary needs to be considered. 
· As an example, in the context of NF, 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 four times higher power consumption. In general the ADC power consumption is proportional to
BW2 · DRACD

      where DRACD is the ADC dynamic range. 

Table 5.5.1-1
Typical noise figure for 7 - 24 GHz frequency range
	Frequency range (GHz)
	Typical NF values for NR BS (dB)
	Typical NF values for NR UE

	7.125 to <12
	7 
	TBD

	12 to <18
	8
	TBD

	18 to 24.25
	9
	TBD


<End of change>
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