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[bookmark: _Toc526237958]9.2	Radiated transmit power
[bookmark: _Toc526237959]9.2.1	General
The minimum requirements for radiated transmit power, are placed on one or more manufacturer declared beam(s) over a declared OTA peak direction set. OTA requirements for NR BS output power are defined for directional EIRP requirements as radiated transmit power requirements (sub-clauses 9.2.2 and 9.2.3) and for TRP requirements as OTA base station output power (sub-clauses 9.3.2 and 9.3.3).
Some NR bands have a significantly larger fractional band width than existing bands as shown in Table 9.2.1-1.
Table 9.2.1-1: NR bands
	Band
	Band Definition
fl   to  fh
(MHz)
	Absolute Bandwidth
fh – fl
(MHz)
	Relative Bandwidth
fh/fl
(dB)
	Fractional Bandwidth
100.(fh-fl)/fc
(%)

	n41
	2496 to 2690 
	194
	0.3
	7.5

	n77
	3300 to 4200  
	900
	1.0
	24.0

	n78
	3300 to 3800 
	500
	0.6
	14.1

	n79
	4400 to 5000
	600
	0.6
	12.8

	n257
	26500 to 29500
	3000
	0.5
	10.7

	n258
	24250 to 27500
	3250
	0.5
	12.6

	n260
	37000 to 40000
	2500
	0.3
	6.5

	n261
	27500 to 28350 
	850
	0.13
	3.0



The fractional bandwidth FBW is given in percent as:
   (%)
The radiated transmit power in a specific direction in terms of EIRP can be expressed as: EIRP = TRP + D in dBm, where TRP is the total radiated power in dBm and D is the directivity in dBi. For an array antenna the composite directivity is determined by the element directivity and the array factor directivity. From TR 38.803, Annex C [2], the element directivity can be expressed as:

[bookmark: _Hlk528656129], where Aeff is the antenna aperture in m2 and  is the wave length in m. For a uniform rectangular array antenna, where elements as separated d m along both y-axis and the z-axis, the maximum area for the antenna aperture is limited to an area of (d)2 m2. Typically, the d is in the range of 0.5 to 0.7 and  is derived from the highest supported frequency. Since the directivity is depending on frequency, it is interesting to analyze the directivity characteristics as function of very wide operation bands.
In Table 9.2.1-2, some wide NR bands have been analyzed with respect to directivity variations (due to fixed antenna aperture.
Table 9.2.1-2: Directivity variation over supported frequency range
	Band
	 
(dB)

	n41
	-0.6

	n77
	-2.1

	n78
	-1.2

	n79
	-1.1

	n257
	-0.9

	n258
	-1.1

	n260
	-0.7



It’s clear that the directivity is lower at lowest supported frequency compared with the highest supported frequency as expected. For a NR base station supporting wide bands the directivity variation is manganged by declaring EIRP at lowest supported frequency and highest supported frequency within a specific band.

[bookmark: _Toc526237960]9.2.2	Minimum requirement for BS type 1-O
For requirement set 1-H and 1-O, the radiated transmit power requirements will be the same as those for E-UTRA, background information for the minimum requirement is captured in 3GPP TR 37.842 [8], sub-clause 7.2.4. The radiated transmit power requirements for FR1 are defined as the directional requirements on the output power accuracy for EIRP.
As the radiated transmit power for FR1 is based on the manufacturer’s declarations, the basic limit concept does not apply to this requirement.

