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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 lists 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 for the BS NF covering the whole 7-24 GHz range targeted in this study item, according to the comments received on our proposal in [3] at TSG RAN4 #92.
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 [4] 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 1: 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 [4].
Therefore, we propose in [3] to update the table which lists the typical NF for 7-24 GHz example frequencies (Table 5.5.1-1 in [2]) to cover the whole 7-24 GHz range. 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.
The comments received on [3] include the current table with example frequencies should be kept and would the UE NF values in the table also cover the whole 7-24 GHz range. In response to the comments, we now propose to have a new table in subclause 5.5.1.1 for the BS NF covering the whole 7-24 GHz range. Note that the UE NF covering the whole 7-24 GHz range was also discussed at TSG RAN4 #92 [5].

<Start of proposal>

Table 2: Typical BS noise figure for 7 - 24 GHz

	Frequency (GHz)
	Typical NF values for NR BS (dB)

	7.125 to [10-13]
	7 

	[10-13] to [16-18]
	8

	[16-18] to 24.250
	9


<End of proposal>

3.
Conclusion

This contribution has provided the NF data contained in the ETSI TR 101.854 and a TP to TR 38.820 to include a new table which lists the typical BS NF covering the whole 7-24 GHz range targeted in this study item according to the data.

4.
Text proposal
<Start of change>

5.5.1.1
NF Analysis for NR BS 

Considering recent state-of-the-art LNA only noise figure publications, figure 5.5.1.1-1 presents the LNA only noise figure for different semi-conductor technologies over frequency based on published data [x].
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Figure 5.5.1.1-1
LNA only NF trend over frequency

The typical noise figure values presented in table 5.5.1-1 are based on assumption of pre-LNA noise figure of ~1.8 dB and per example frequency calculation of losses such as routing losses, etc.
ETSI has published an update of TR 101.854 on fixed radio systems in April 2019, which contains a table on typical NF and associated industrial margins (IMF) of the radio receivers. This table is extracted below in table 5.5.1.1-1 for ease of reference.

Table 5.5.1.1-1: 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


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, 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, as shown in table 5.5.1.1-2 below.
Table 5.5.1.1-2 Typical BS noise figure for 7 - 24 GHz

	Frequency (GHz)
	Typical NF values for NR BS (dB)

	7.125 to [10-13]
	7 

	[10-13] to [16-18]
	8

	[16-18] to 24.250
	9


<End of change>
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