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Introduction
During last meeting, TP to TR 38.820 on the NF values for BS was approved in [2]. After TPs implementation, it was noticed that both IM (Implementation Margin) and IMF (Industrial Margin) are used in the TR. 
In this TP to TR 38.820, clarification on the IM (Implementation Margin) and IMF (Industrial Margin) is provided, with additional information on the meaning of Industrial Margin in the referred ETSI TR.
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 Draft TP to TR 38.820
In this section we provide Draft TP to TR 38.820.
------------------------------ Modified section ------------------------------
[bookmark: _Toc22912316]3.2	Symbols
For the purposes of the present document, the following symbols apply:
BWChannel	BS channel bandwidth
COff 	Isolation in OFF state
IMF 	Industrial Margin
Psat	Saturated output power
RON 	Losses in ON state 

[bookmark: _Toc22912317]3.3	Abbreviations
For the purposes of the present document, the abbreviations given in 3GPP TR 21.905 [1] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in 3GPP TR 21.905 [1].
AA	Antenna Array
AAS BS	Active Antenna System Base Station
CA	Carrier Aggregation
CMOS	Complementary Metal Oxide Semiconductor
CPE	Customer Premises Equipment
DC	Dual Connectivity
EESS 	Earth Exploration Satellite Service
FR	Frequency Range
FS 	Fixed Services
GaAs	Gallium Arsenide
GaN	Gallium Nitride
IAB	Integrated Access and Backhaul
IM	Implementation Margin
InP	Indium Phosphide
LDMOS 	Laterally-Diffused Metal-Oxide Semiconductor
METSAT	Meteorological Satellite
MMSS	Maritime Mobile Satellite Service
MR	Medium Range (BS)
MSS	Mobile Satellite Services
NR		New Radio
OTA	Over The Air
PAE	Power Added Efficiency
RAS	Radio Astronomy Service
RDN 	RF Distribution Network
RIB	Radiated Interface Boundary
SiGe	Silicon Germanium
SRS 	Space Research Service
SU	Spectrum Utilization
TAB	Transceiver Array Boundary
TRXUA	Transceiver Unit Array
UWB	Ultra-wideband
WA	Wide Area (BS)
------------------------------ Next modified section ------------------------------
[bookmark: _Toc22912345]5.5.1.1	NF Analysis for NR BS 
Considering recent state-of-the-art LNA- only noise figure publications in [22 - 27], figure 5.5.1.1-1 presents the LNA- only noise figure for different semi-conductor technologies over frequency based on published data [22 - 27].
[image: ]
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 [46] on fixed radio systems in April 2019, which contains a table on typical NF values 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. The IMF considers various performance variations of system elements over e.g. temperature extremes, voltage variations, or aging by capturing production spread of RF circuits. 
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	

	81 to 86
	~13
		+4	


NOTE: 	The above IMF values shall not be confused with the Implementation Margins (IM) used in process of RAN4 conformance requirements derivation. 
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 7-24 GHz range, as shown in table 5.5.1-1.
------------------------------ End of modified section ------------------------------
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