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1	Introduction 
The work item [1] agreed on the introduction of NR 47 GHz (47.2 to 48.2 GHz). Last meeting the WF [2] summarized the companies positions for minimum peak EIRP and REFSENS. The calculation of mean value scoped down the number to 16.5 mW and 16.1 dBm for minimum peak EIRP and to -79.3 mW and -79.9 dBm for the REFSENS. In this contribution we share our view for the minimum peak EIRP, our analysis for the EIRP spherical coverage, as well as our position on multi-band relaxation for n262. 

2	Discussion 
For the estimation of the peak EIRP we need to consider the impact on the TX component when supporting a higher carrier frequency such as 47 GHz. In the transmitter, the goal of the PA is to provide as much output power as possible, while keeping a high efficiency and good linearity. All these parameters become more difficult to achieve at higher frequencies, as the frequency increases the PA will present larger distortion and efficiency degradation. These challenges are reflected in the parameters given the Table from subsection 2.1.
2.1	Peak EIRP for n262
Collecting all the parameters for the peak EIRP, we have estimated the minimum peak EIRP for n262 is 12,7 dBm.
	Parameter
	Unit
	Proposal

	
	
	Nominal
	Tolerance

	Band number
	
	n262
	n262

	Frequency range
	GHz
	47.2 - 48.2
	47.2 - 48.2

	Pout per element
	dBm
	9,50
	0,00

	# of antennas in an array
	
	4,00
	

	Total conducted power per polarization
	dBm
	15,52
	-2,00

	Average antenna element gain
	dBi
	3,75
	

	Antenna gain roll-off loss versus frequency
	dB
	-1,50
	

	Realized antenna array gain
	dBi
	8,27
	0

	Polarization gain
	dB
	2,80
	

	Mismatch and transmission line loss including load pull
	dB
	-2,60
	-0,70

	Beamforming loss (phase shifter and amplitude error)
	dB
	-2,00
	-0,60

	Form factor integration losses
	dB
	-4,00
	-2,00

	Total implementation loss (nominal)
	dB
	-8,60
	-3,30

	Total implementation loss (worst case)
	dB
	
	

	Peak EIRP (Nominal)
	dBm
	18,0
	

	Tolerance (+/-)
	dB
	
	-5,30

	Peak EIRP (Minimum)
	dBm
	12,7
	



Proposal 1:	The single-band minimum peak EIRP requirement for band n262 is 12.7 dBm.
2.2	EIRP Spherical Coverage n262
The WF [2] for Spherical coverage encouraged companies to provide their view for the ‘gain drop’ along the 50th %tile direction and to consider 13.4 dB as potential value for the ‘gain drop’ for band n262. In our simulation for the spherical coverage CDF for n262 we have included n259 and the ideal model as references for comparison.
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		Parameters
	Ideal Reference Model
	Band n259 model

	Band n262 model

	Amplitude error δak
	0
	1
	1.5

	Phaser error δpk
	0˚
	15˚
	30˚

	RSRP error ∆k
	0 dB
	0.67 dB
	2 dB





The simulation setup includes 2 panels with 4x1 array polarized patch antennas (as described in TR 38.803). The codebook considers 9 beams with 15-degree steps. The Table above provides a summary of parameters used as input for the simulation of the plotted curve of the spherical coverage CDF.
The simulation results show that for band n262 the gain drop between the value of the 100%-tile of the CDF and the 50%-tile of the CDF is -12 dB, whereas for band n259 the gain drop is -11.3 dB. The results between band n262 and n259 gives a delta of 0.7 dB. Since the mutual coupling, and the form factor integration were not part of simulation, we expect a deviation of around 1 dB to 1.5 dB from the simulation results. The outcome considering the delta will give a gain drop of around -13.5 dB for band n262 and around 12.8 dB for band n259.
Based on our simulation, we support the proposal from the WF to consider 13.4 dB as gain drop for the EIRP spherical coverage. Therefore, we propose -0.7 dBm for the minimum EIRP at 50%-tile for power class 3, taking into account the minimum peak EIRP of 12.7 dBm as in Proposal 1. 
Table 1: UE spherical coverage for power class 3
	Operating band
	Min EIRP at 50 %-tile CDF (dBm)

	n257
	11.5

	n258
	11.5

	n259
	5.8

	n260
	8

	n261
	11.5

	n262
	-0.7

	NOTE 1:	Minimum EIRP at 50 %-tile CDF is defined as the lower limit without tolerance
NOTE 2:	Void
NOTE 3:	The requirements in this table are verified only under normal temperature conditions as defined in Annex E.2.1.



Proposal 2:	RAN4 shall define the UE spherical coverage for power class 3 for n262 as -0.7 dBm.

2.3	Multi-band relaxation requirement for n262
For UE supporting multiple FR2 bands, the MBR requirements gives a relaxation for peak EIRP and EIRP spherical coverage. In Rel-17 the band n262 has been included in the multi-band framework, extending the previous frequency range support from 26.5 to 43.5 GHz (n257, n258, n259, n260, n261), to a new wider range from 26.5 to 48.2 GHz. Now when introducing the new band n262 to the broad frequency range support, the UE implementation becomes very complex when taking into account the support 28 GHz, 39 GHz and 47 GHz within a single device.
For the study of the multi-band relaxation for n262, we need to consider the antenna array performance when evaluating the antenna integration of 39 GHz and 47 GHz. Some UE implementations are anticipated to extend the frequency coverage of their antenna solution to span bands n260, n259, and n262. During the last meeting it was agreed in the WF [4] that RAN4 will consider a wide band antenna for the multi-band relaxation definition, which supports from 37 GHz to 48.2 GHz. In [3] we have shown in the trade-off between the space thickness and the array gain across the 28 GHz and 39 GHz bands, similar trade-off needs to be considered when including the integration of 47 GHz. Figure 1 plots the realized antenna gain for a frequency span of 10 GHz, it can be observed that the gain decreases by 4.2 dB from the peak gain.
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Figure 1: Realized Antenna Gain for 37 GHz to 47 GHz
The wide bandwidth will introduce new challenges to perform a high gain and directivity. Depending on the quality of the impedance matching, the energy from the transmitter to the antenna could be reflected, which results in the reduction of the radiated energy from the antenna. In addition, the impedance matching between the antenna and the transmission line becomes more difficult at wide bandwidth. Due to the antenna wideband support, the antenna gain will be compromised, either the antenna gain will degrade at the low and high edges of the frequency range, or the gain will have to be optimized for a narrower frequency range limiting the overall performance. In order to achieve an optimal gain that supports the complete wideband, the antenna gain will have to find a compromise within the 4.2 dB delta. The antenna gain degradation is an important factor that needs to be taken into account when defining the UE MBR requirement.
The Table for the UE multi-band relaxation factor for power class 3 needs to be extended to include band n262. In our view due to the required wideband antenna support and as a result on the impact on the antenna gain performance, we propose the following UE MBR as provided in Table 2
Table 2: UE multi-band relaxation factors for power class 3
	[bookmark: _Hlk32225119][bookmark: _Hlk32316771]Band
	MBP,n (dB)
	MBS,n (dB)

	n257
	0.73
	0.73

	n258
	0.6
	0.7

	n259
	0.5
	0.4

	n260
	0.51
	0.41

	n261
	  0.52,4
	0.74

	n262
	1.0
	1.0

	Note 1: n260 peak and spherical relaxations are 0 dB for UE that exclusively supports n261+n260
Note 2: n261 peak relaxation is 0 dB for UE that exclusively supports n261+n260
Note 3: n257 peak and spherical relaxations are 0 dB for UE that exclusively supports n261+n257
Note 4: n261 peak and spherical relaxations are 0 dB for UE that exclusively supports n261+n257




Observation 1:	Degradation of the realized antenna gain when supporting 39 GHz + 47 GHz needs to be considered in the MBR requirement.
Proposal 2:	Introduce the multi-band relaxation requirement for n262 as provided in Table 2.

3	Conclusions
This contribution provides our view on the minimum peak EIRP considering the key parameters for the transmitter and our simulation results for the spherical coverage CDF. In addition, we provide our view for the MBR requirement for n262. In summary, we have made the following observations and proposals:

Proposal 1:	The single-band minimum peak EIRP requirement for band n262 is 12.7 dBm.
Observation 1:	Degradation of the realized antenna gain when supporting 39 GHz + 47 GHz needs to be considered in the MBR requirement.
Proposal 2:	Introduce the multi-band relaxation requirement for n262 as provided in Table 2.
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