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1	Introduction
While FR2 extends from 24.25 to 52.6 GHz, current requirements are only defined up to 43.5 GHz for band n259 [1-2]. To ensure the recently auctioned 47 GHz band is captured in the specifications, a work item aiming to define requirements for the 47.2 to 48.2 GHz frequency range was approved during RAN #88e [3]. 

Discussions for the work item started in the RAN4 #96e meeting [4]. Three separate way forwards were approved, each addressing the following: UE RF requirements [5], testability considerations [6] and link budget parameters [7]. The latter urged companies to share their views on the link budget parameters needed to derive the minimum peak EIRP and EIS requirements [7].
· To define the maximum output power and Refsens OTA requirements for n262, companies are encouraged to provide the link budget parameters for Tx and Rx for all power classes 1/2/3/4 in the next meeting according to the tables in the WF.
· PC3 is considered as the highest priority



Additionally, the link budget WF captured [7] two tables with relevant budget parameters to facilitate the analysis and discussion of the minimum peak EIRP and EIS requirements. 
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In this paper, we discuss the budget calculations and provide derivations of the minimum peak EIRP and EIS requirements for the new FR2 band n262. 

2	Discussion
Two performance items will be addressed in the sections below: the single-band minimum peak EIRP and minimum peak EIS requirements. To derive these budgets, we will first discuss relevant performance challenges for band n262.

2.1	UE RF requirements
Given that priority has been given to PC3 and this one is the most space-limited form factor, we will continue to use 4-elements in the budget derivations. Additionally, we need to consider the impact moving up 5 GHz in frequency (compared to band n259) will have on the design performance and losses. Overall, a lower minimum peak EIRP is expected. This stems from a more challenging design, a reduction in available device gain at higher frequencies, and higher losses from a frequency range that is more susceptible to material and integration losses. These differences are captured in the link budget parameters of the upcoming sections.

2.1.1 Minimum peak EIRP
Table 1 lists the parameters needed to derive the minimum peak EIRP. Compared to band n259, and as mentioned in the preceding section, the derived minimum peak EIRP value is lower. The end result is a minimum peak EIRP of 17dBm, which corresponds to a 1.7dB decrease compared to the PC3 requirement for band n259 (18.7 dBm).













Table 1. PC3 minimum peak EIRP evaluation for band n262
	Parameter
	Unit
	Freq. range
47.2 - 48.2 GHz

	Pout per element
	dBm
	11

	# of antennas in array
	
	4

	Total conducted power per polarization
	dBm
	17.0

	Avg. antenna element gain
	dBi
	4.0

	Antenna roll-off loss vs freq.
	dB
	-2.5

	Realized antenna array gain
	dBi
	7.5

	Polarization gain
	dB
	2.80

	Mismatch and transmission line loss including load pull
	dB
	-3.50

	Beam forming loss (phase shifter and amplitude error)
	dB
	-0.50

	Finite beam table
	dB
	-0.25

	Beam forming loss (one beam table fits all)
	dB
	-0.25

	Form-factor integration losses
	dB
	-5.80

	Total implementation loss
	dB
	-10.30

	Peak EIRP (Minimum)
	dBm
	17.0



Observation 1: The derived PC3 minimum peak EIRP value for band n262 is 17dBm. Compared to the PC3 requirement for band n259, this represents a reduction of 1.7dB.

Proposal 1: Define the PC3 minimum peak EIRP requirement of band n262 as 17dBm.

2.1.2 Minimum peak EIS
Table 2 details the parameters for the minimum peak EIS derivation. The resulting value is a less sensitive minimum peak EIS compared to band n259, again mostly due to the higher frequency (increased NF and overall losses). The derived result is -83.2dBm, which represents a 1.5dB change compared to the n259 requirement (-84.7 dBm). 

Table 2. PC3 minimum peak EIS evaluation for band n262
	[bookmark: _Hlk54211368]Parameter
	Unit
	Value

	Band number
	
	n262

	Modulation
	
	QPSK

	Bandwidth
	MHz
	50

	SNR
	dB
	-1

	Thermal noise
· 10log[(k*T*BW)/1mW]
	dBm
	-97

	Noise figure
	dB
	12

	Effective array gain
· 10log(# ant.) + element gain + roll-off
	dB
	7.5

	Total implementation loss
	dB
	10.3

	Peak EIS (Minimum)
	dBm
	-83.2



Observation 2: The derived PC3 minimum peak EIS value for band n262 is -83.2dBm. Compared to the PC3 requirement for band n259, the difference is 1.5dB.

Proposal 2: Define the PC3 minimum peak EIS requirement of band n262 as -83.2dBm (for 50 MHz bandwidth).

3	Conclusions
In this paper we provided the link budget parameters for the new FR2 band n262 and derived its PC3 minimum peak EIRP and EIS values. The following observations and proposals have been made:

Observation 1: The derived PC3 minimum peak EIRP value for band n262 is 17dBm. Compared to the PC3 requirement for band n259, this represents a reduction of 1.7dB.

Proposal 1: Define the PC3 minimum peak EIRP requirement of band n262 as 17dBm.

[bookmark: _GoBack]Observation 2: The derived PC3 minimum peak EIS value for band n262 is -83.2dBm. Compared to the PC3 requirement for band n259, the difference is 1.5dB.

Proposal 2: Define the PC3 minimum peak EIS requirement of band n262 as -83.2dBm (for 50 MHz bandwidth).
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