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1 Introduction
During previous meeting, WF on BS-related aspects was approved in [1]. The following was captured for the PA trends analysis and NF values: 
	WF#2: 52.6 – 71 GHz frequency range extract from the PA survey in [6] to be captured in the TR 38.808, to depict the achievable saturated output power versus frequency for various RF technologies
WF#5: it is proposed to capture information on the achievable NF range values in the RAN4 part of the TR 38.808, based on reference to ETSI TR 101 854 or other technical input provided.



The above was proposed based on input in [4], which included initial analysis as well as related TP proposal (Noted).
Based on the approved WF this contribution provides an updated TP for the PA trends analysis as well as NF values inputs for 52.6 – 71 GHz range. Related TP to TR 38.808 is attached for approval. 
It shall be noted that the source PA database use for drafting the attached TP was recently updated (as compared to the TP from previous meeting) with additional data points.
2 Conclusions
The attached TP to TR 38.808 on the PA trends is proposed for Approval. 
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5			TP to TR 38.808: Study on supporting NR from 52.6 GHz to 71 GHz
Based on the discussion initiated in section 2, below we provide a combined TP indicating BS-related topic areas. 
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Editor’s Note: This section will be further categorized into sub-sections depending on discussions
4.2.1	RF technology considerations in the 52.6 – 71 GHz range
4.2.1.1	PA trends
The PA technology trends are based on PA performance survey in [4]. The referred PA survey captures a large power amplifier database consisting of more than 3400 data points with over 1200 data points for CMOS, SiGe PAs and over 1700 power amplifier data points has been collected for GaN, GaAs, InP. This database covers published results, both from the open literature, as well as commercial amplifiers from various vendors. 
Based on the information in [4], the PA database information was summarized for all the considered RF technologies in figure 4.2.1.1-1 and 4.2.1.1-2, where the 52.6 – 71 GHz frequency range was highlighted. It can be observed that based on the available information, there is no data for the LDMOS technology for the 52.6 – 71 GHz range. 
In order to derive more accurate PA trends data, figure 4.2.1.1-1 was plotted with PA operating frequencies much wider then just 52.6 – 71 GHz range. More detailed technology-specific plots (e.g. PAE vs. Psat, or Psat vs. frequency) can be found in the Excel spreadsheet capturing all the PA survey data in [4]. 
[image: ]
Figure 4.2.1.1-1: Saturated output power versus frequency (red box depicts 52.6 – 71 GHz range) [3]
[image: ]Figure 4.2.1.1-2: Saturated output power versus frequency – focus on 52.6 – 71 GHz range [4]
Based on the analysis of the achievable Psat trends over the 52.6 – 71 GHz range, the saturated output power maximum trend values for 52.6 GHz and 71 GHz from [4] were extracted in table 4.2.1.1-1. 
Table 4.2.1.1-1: Maximum trend values of the saturated output power
	RF technology
	Estimated maximum trend value of the saturated output power @52.6 GHz (dBm)
	Estimated maximum trend value of the saturated output power @71 GHz (dBm)

	CMOS
	23
	22

	SiGe
	26
	25

	GaN
	39
	37

	GaAs
	35
	34

	InP
	30
	29



4.2.1.2	Noise Figure
Referring to ETSI technical report TR 101 854 [46] on fixed radio point-to-point systems, one can find information on typical NF and associated industrial margins (IMF) values across wide range of frequencies. 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. 
For the 52.6 – 71 GHz range, the above NF values are in range of 10 – 13 dB.
Table 4.2.1.2-1: Typical Noise Figures (NF) and associated Industrial Margins (IMF)
	Frequency band
(GHz)
	Typical Noise Figure (NF)
(dB)
	Industrial margin (IMF)
(dB)

	48 - 50
	~9
	+3

	52 - 55
	~10
	+3

	71 - 76
	~13
	+4

	81 - 86
	~13
		+4	


NOTE: 	The above ETSI originated Industrial Margins (IMF) shall not be confused with the Implementation Margins (IM) used in process of RAN4 conformance requirements derivation.
Referring to the system level evaluation assumptions in annex A, the BS NF was assumed as 7 dB, while UE NF was assumed as 10 dB (13 dB optionally). 
Link level and system level simulation assumptions in annex A are assuming UE mobility (i.e. 3km/h), while the above referred ETRI TR treats about the fixed point-to-point applications. Still one can observe good alignment of NF values among the ETSI TR and those in this 52.6-71 GHz performance evaluation. This can be interpreted that the RF technology to be used for both static and mobile applications in 52.6-71 GHz frequency range will have similar and comparable capabilities, making the ETSI TR 101 854 [46] a valid reference for this technical report. 
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