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Introduction 
In the last RAN4 meeting, multiple companies provided their views on the Tx and Rx link budget for 47 GHz band. Based on that, a way forward on UE RF requirement of n262 was approved with two kind of averaged values, and the group postponed the final decision on the minimum peak EIRP and REFSENS [1]. The WF also captures a tentative value of degradation parameter for the spherical coverage requirement at the CDF 50%-tile from the peak that is based on the extrapolation from existing FR2 trend without simulation works. 
RAN4 also approved another way forward about multi-band relaxation for UEs that support multiple FR2 bands including n262 for encouraging companies to provide their analysis and value [2].
This paper presents our view on each parameter in the link budget tables with the proposed value for the minimum peak EIRP and REFSENS. The degradation parameter value for the spherical coverage requirement is also provided based on our simulation for n262 considering realistic UE design constraints such as an infinity display, a surrounding metallic body frame, etc. In addition, an initial analysis and the value of the MBR for the band is suggested in order to finalize the work item on time.
Discussion
Since 47 GHz band is new frequency range that is apart from existing FR2 bands, more than 7 GHz from n260, it was the most important for companies to understand the RF components and parameters in the link budget table to support this band. Thanks to the companies provided the information at the last meeting, this section will show our view of the peak EIRP and REFSENS based on the parameter updates. Real product based spherical coverage simulation results, EIRP CDF, and a minimum MBR value for n262 with existing FR2 bands will also be provided to make a progress.
Minimum peak EIRP
At the last meeting, the WF captures two averaged values of the minimum peak EIRP as follows.
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Table 1 shows our view on the link budget parameters, and the worst case of the peak EIRP is also updated by some RF components and parameters information.
Table 1: Link budget for Tx
	Parameter
	Unit
	Nominal value
	Contribution to tolerance

	Frequency range
	GHz
	47.2 – 48.2 GHz

	Pout per element
	dBm
	8
	

	# of antennas in an array
	
	4
	

	Total conducted power per polarization
	dBm
	14
	-1.00

	Avg antenna element gain
	dBi
	4
	

	Antenna rolloff loss versus frequency
	dB
	-1.5
	

	Realized antenna array gain
	dBi
	8.5
	

	Polarization gain
	dB
	2.80
	

	Mismatch and transmission line loss including load pull
	dB
	-2
	-0.70

	Beam forming loss (phase shifter and amplitude error)
	dB
	-0.25
	-0.35

	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
	-3.50
	-1.50

	Total implementation loss (nominal)
	dB
	-6.25
	

	Total implementation loss (worst case)
	dB
	
	-8.80

	Peak EIRP (Nominal)
	dBm
	19.05
	

	Tolerance (+/-)
	dB
	
	3.55

	Peak EIRP (Minimum)
	dBm
	15.5
	

	Peak EIRP (Maximum)
	dBm
	22.6
	


Proposal 1: It is recommended to define the minimum peak EIRP for n262 to be 15.5 dBm based on further analysis.
[bookmark: _Hlk61339738]Taking into account our effort to derive averaged value for the requirement in the last meeting, it is also reasonable to take new mean values by capturing all proposed numbers by this meeting which can be 16.4 dBm (mean over mW) and 16.0 dBm (mean over dBm).
Observation 1: Taking into account our effort to derive averaged value for the requirement, it is also reasonable to take new mean values by capturing all proposed numbers by this meeting.
Proposal 2: Candidate numbers for the minimum peak EIRP should be updated with 16.4 dBm (mean over mW) and 16.0 dBm (mean over dBm).
REFSENS
As the minimum peak EIRP discussion, the WF also captures two values of the REFSENS as follows.
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Table 2 shows our view on the link budget parameters for the worst case of the REFSENS given the updated assumption and information of some RF components and parameters.
Table 2: Link budget for Rx
	Parameter
	Unit
	Value

	Frequency range
	GHz
	47.2 – 48.2 GHz

	Target SNR
	dB
	-1

	Bandwidth
	MHz
	100

	Thermal noise
	dBm/Hz
	-174

	Noise Figure
	dB
	12.1

	Number of antenna in an array
	
	4

	Array gain
	dB
	6

	Element gain
	dBi
	4

	Diversity gain
	dB
	0

	Antenna gain roll-off over frequency
	dB
	1.5

	Beamforming loss
	dB
	1.1

	Total insertion loss
	dB
	12.35

	REFSENS
	dBm
	-79.1


Proposal 3: It is recommended to define the REFSENS for 100 MHz bandwidth and -1 dB SNR to be -79.1 dBm based on further analysis.
Taking the approach we did for the peak EIRP discussion above, the final values of the requirement as a compromised solution can be -79.3 dBm (mean over mW) and -79.8 dBm (mean over dBm) by capturing all proposed numbers up to this meeting.
Proposal 4: Candidate numbers for the REFSENS should be updated with -79.3 dBm (mean over mW) and -79.8 dBm (mean over dBm) as a compromised solution
Spherical coverage
For the spherical coverage requirement, at the last meeting, it is proposed to check the tentative value which is degradation at CDF 50%-tile from the peak based on the extrapolation method from existing FR2 trend as below.
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However, as RAN4 tried to derive the UE RF requirements of other FR2 bands before, the real product implementation aspects for the spherical coverage should also be considered which significantly impact the achievable requirements. Similarly, before defining the requirement of n262, the aspects related to practical implementation and modern trend of design should be taken into account. Figure 1 shows the EIRP CDF based on our simulation work assuming the practical FR2 UE.
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Figure 1: Simulated EIRP CDF for 47GHz
Observation 2: For 47 GHz, our EIRP value at 50%-tile point is 9.7 dB down from the peak. 
In addition, the minimum requirement is based on the worst-case scenario. Given the current situation and the WI timeframe, therefore, we can consider defining the minimum requirement of spherical coverage by introducing an acceptable margin to our simulated data. In our view, 3 dB margin is sufficient.
[bookmark: _Hlk61348161]Proposal 5: 50%-tile requirement can be defined with a margin of 3 dB on top of simulation data, which is 12.7 dB down from the peak for our simulation data of 47 GHz.
Multi-band Relaxation
As mentioned before, a separate WF on the MBR was approved to encourage companies providing values for n262 based on the consideration below.
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[bookmark: _Hlk61348193][bookmark: _Hlk61348290]Looking into our background and initial analysis of the relaxation value along with other requirements above, the minimum MBR for n262 can be 0.5 dB for the peak EIRP relaxation parameter, ΔMBP,n, and 0.4 dB for the EIRP spherical coverage relaxation parameter, ΔMBS,n, which are the same as n259 at least. However, given that it is a relative parameter in dB scale, and the numbers are closely related to the minimum peak EIRP and spherical coverage, the multiband relaxation factor can be considered and decided once its single band requirements are defined.  
Observation 3: MBR for n262 should be larger than 0.5 dB for the peak EIRP relaxation parameter, ΔMBP,n, and 0.4 dB for the EIRP spherical coverage relaxation parameter, ΔMBS,n.
Proposal 6: MBR can be considered and decided once its single band requirements are defined.
Conclusions
In this contribution, we provide our view on UE RF requirements for 47 GHz band, n262, including the minimum peak EIRP, REFSENS, spherical coverage and MBR. Observations and proposals based on the RF component information and simulation work are summarized as below. 
Proposal 1: It is recommended to define the minimum peak EIRP for n262 to be 15.5 dBm based on further analysis.
Observation 1: Taking into account our effort to derive averaged value for the requirement, it is also reasonable to take new mean values by capturing all proposed numbers by this meeting.
Proposal 2: Candidate numbers for the minimum peak EIRP should be updated with 16.4 dBm (mean over mW) and 16.0 dBm (mean over dBm).
Proposal 3: It is recommended to define the REFSENS for 100 MHz bandwidth and -1 dB SNR to be -79.1 dBm based on further analysis.
Proposal 4: Candidate numbers for the REFSENS should be updated with -79.3 dBm (mean over mW) and -79.8 dBm (mean over dBm) as a compromised solution
Observation 2: For 47 GHz, our EIRP value at 50%-tile point is 9.7 dB down from the peak. 
[bookmark: _GoBack]Proposal 5: 50%-tile requirement can be defined with a margin of 3 dB on top of simulation data, which is 12.7 dB down from the peak for our simulation data of 47 GHz.
Observation 3: MBR for n262 should be larger than 0.5 dB for the peak EIRP relaxation parameter, ΔMBP,n, and 0.4 dB for the EIRP spherical coverage relaxation parameter, ΔMBS,n.
Proposal 6: MBR can be considered and decided once its single band requirements are defined.
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* Companies are encouraged to provide a view if the extrapolation from existing FR2 trend: 13.4 dB can be specified or not.
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* Companies are encouraged to consider band grouping scenarios and architecture options, and their impact on MBR.
* To start the analysis, MBR should consider all possible combinations, including the UE which supports all Rel-17 FR2 bands
* Other studies which might have any impact on antenna design and MBR are not precluded
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+ Companies are encouraged to provide a view if 16.5 dBm or 16.1 dBm can be specified or not.
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* Companies are encouraged to provide a view if -79.3 dBm or -79.9 dBm can be specified or not.




