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1 Background
In the last RAN4 meeting in August, a WF on link budget parameters for Tx/Rx of n259 [1] was approved for encouraging companies to provide their analysis in this meeting as follows:
	· To define the maximum output power and Refsens OTA requirements for n259, companies are encouraged to provide the link budget parameters for Tx and Rx in the next meeting according to the tables in the WF.
· PC3 is considered as the highest priority
· For the analysis and simulations, packaging environment shall be considered (plastic, glass)


This paper presents our view on each parameter in the WF [1] based on our previous simulation efforts on n260 [2] and the latest device which is now on the market supporting FR2 bands to finalize the requirements on time.
2 Discussion
Real-product implementation aspects for the peak EIRP and spherical coverage had been considered in Rel-15 of RAN4 discussion which significantly impact the achievable UE requirements. Similarly, before defining the Tx/Rx requirements of n259 UE, the aspects related to practical implementation and modern trend of design should be taken into account, and RAN4 needs to see all the facts as done for simulation assumptions of other FR2 bands last year [3]. As part of this effort, some features of our real products including the packaging environment are summarized as below. 
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Figure 1: Features of commercialized devices affecting link budget analysis
By comparing the simulation results provided by multiple companies for other FR2 bands in Rel-15, RAN4 had studied and found that at least full display and the cover material of practical UE have a considerable impact on the requirements [4]. Moreover, as our devices supporting FR2 bands already have the features in Figure 1, the impact of such facts should be considered again for n259, and shall be captured as a basic assumption before the discussion to specify the requirements for the band.
Observation 1: At least, full display and advanced cover materials shall be captured as a basic assumption before the discussion to specify the requirements for n259.
Based on the observation, we have filled out the table in [1] for the Tx/Rx requirements of n259 as below. The analysis considers features which our UE has and how it works in real world.
Table 1: Link budget for Tx
	Parameter
	Unit
	Nominal value
	Contribution to tolerance

	Frequency range
	GHz
	37 - 40 GHz (n260)

	Pout per element
	dBm
	10.50
	

	# of antennas in an array
	
	4
	

	Total conducted power per polarization
	dBm
	16.50
	-1.00

	Avg antenna element gain
	dBi
	4.50
	

	Antenna rolloff loss versus frequency
	dB
	-1.50
	

	Realized antenna array gain
	dBi
	9.00
	

	[Polarization gain]
	dB
	2.80
	

	Mismatch and transmission line loss including load pull
	dB
	-2.00
	-0.70

	Beam forming loss (phase shifter and amplitude error)
	dB
	-0.25
	-0.25

	Finite beam table
	dB
	-0.25
	0.00

	Beam forming loss (one beam table fits all)
	dB
	-0.25
	0.00

	Form factor integration losses
	dB
	-3.00
	-1.50

	Total implementation loss (nominal)
	dB
	-5.75
	

	Total implementation loss (worst case)
	dB
	
	-8.20

	Peak EIRP (Nominal)
	dBm
	22.55
	

	Tolerance (+/-)
	dB
	
	3.45

	Peak EIRP (Minimum)
	dBm
	19.1
	

	Peak EIRP (Maximum)
	dBm
	26.0
	


Table 2: Link budget for Rx
	Parameter
	Unit
	Value

	Band number
	
	n259

	Frequency range
	GHz
	39.5 – 43.5

	Bandwidth
	MHz
	50

	Thermal noise
	dBm/Hz
	-174

	Noise Figure
	dB
	11.6

	Number of antenna in an array
	
	4

	Array gain
	dB
	4.5

	Element gain
	dBi
	4.5

	Diversity gain
	dB
	0

	Antenna gain roll-off over frequency
	dB
	1.5

	Beamforming loss
	dB
	0.25

	Total insertion loss
	dB
	8.2

	REFSENS
	dBm
	-84.5


Observation 2: For n259, our proposed value is 19.1 dBm peak EIRP, and -84.5 dBm for REFSENS based on the analysis of our commercial devices supporting FR2 bands as summarized in Table 1 and 2, respectively. 
3 Conclusion
In this contribution, we provide our view on EIRP and EIS values for the band n259 based on our experience of previous simulation efforts and the UE supporting FR2 bands. Two observations are summarized as below. 
Observation 1: At least, full display and advanced cover materials shall be captured as a basic assumption before the discussion to specify the requirements for n259.
Observation 2: For n259, our proposed value is 19.1 dBm peak EIRP, and -84.5 dBm for REFSENS based on the analysis of our commercial devices supporting FR2 bands as summarized in Table 1 and 2, respectively. 
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