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1.	Introduction
We had previously proposed setting the peak EIRP and REFSENS requirements for PC 1,2 and 4 in n262 by using scaling principles for consistency with existing power classes [1], but there was no consensus on that approach. In this contribution we propose budget-based requirements for consideration instead.
2. 	Discussion 
Our previous proposal to maintain consistency with requirements in existing power classes and bands was not agreed as a suitable method to determine PC1,2 and 4 requirements in n262. We therefore revisit our proposals for PC1 and PC4 based on our device budgets.
2.1 Peak EIRP
Table 2.1-1 captures our budgets for peak EIRP capability for PC1. We assume that the UE has 2 identical Tx chains arranged to transmit in mutually orthogonal polarizations. The estimate accounts for PVT corners as well as calibration uncertainty.
	n262 peak EIRP budget

	PC1
	PC1 

	
	Aligned assumptions
	without continuity in assumptions to other bands

	Pout per element (w/ cal uncert) (dB)
	8.5
	8.5

	# elem
	32
	64

	total conducted power per pol (dBm)
	23.6
	26.6

	realized array gain (dB)
	17.1
	20.1

	pol gain (dB)
	2.0
	2.0

	total implementation loss (dB)
	6.7
	6.7

	EIRP (dBm)
	35.9
	41.9


Table 2.1-1: FR2 peak EIRP estimate for PC1 n262
For PC1, there are 2 budgets. PC1 ‘aligned assumptions’ is based on a device configuration that will meet requirements in existing bands. We think this condition is the minimum requirement for entry into the averaging pool. In terms of a hard number, it translates to a minimum proposal of 33.6 dBm for min. peak EIRP, as we deduced previously [1]. We would not like to preclude company proposals if possible, and in this case, fortunately, PC5 exists to capture lower power FWA devices.
The second budget ‘without continuity’ is based on a more network friendly configuration designed without regard to continuity of configuration with solutions in existing bands. It is therefore a more appropriate proposal if there is no requirement for alignment of assumptions across proposals for introduction into the averaging pool.
Proposal 1: In n262 FR2 PC1 shall have a min. peak EIRP requirement of 35.9 dBm (consistency with assumptions in other bands) and a min. peak EIRP requirement of 41.9 dBm (if no alignment is required).
Table 2.1-2 captures our budgets for peak EIRP capability for PC4. We assume that the UE has 2 identical Tx chains arranged to transmit in mutually orthogonal polarizations. The estimate accounts for PVT corners as well as calibration uncertainty.
	n262 peak EIRP budget

	PC4

	
	Low Extremity
	High extremity

	Pout per element (w/ cal uncert) (dB)
	8.5
	9.5

	# elem
	16
	16

	total conducted power per pol (dBm)
	21.5
	22.5

	realized array gain (dB)
	14.0
	16.0

	pol gain (dB)
	2.0
	3.0

	total implementation loss (dB)
	6.7
	3.0

	EIRP (dBm)
	30.8
	37.5

	TRP (dBm)
	16.8
	21.5


Table 2.1-2: FR2 peak EIRP estimate for PC4 n262
For PC4, the estimate also includes the corner device whose tolerances are stacked to favour transmit power, to verify that TRP remains under the regulatory limit of 23.0 dBm. 
Proposal 2: In n262 FR2, PC4 shall have a min. peak EIRP requirement of 30.8 dBm
2.2 REFSENS
Our REFSENS estimates are captured in table 2.2-1. Receive chain NF accounts for PVT corners. Our REFSENS assumptions draw from Rel-15 agreements [5]:
· DL incidence:	Plane wavefront, single AoA
· DL polarization:	Linearly polarized DL signal, polarization plane agnostic of UE pol. axes
· Reference plane:	DL power measured at ‘radiated requirements reference point’ and normalized by gain of measuring antenna
· Receiver topology: Dual-pol receiver with MRC
	n262 REFSENS budget

	PC1
	PC1 
	PC4

	
	Aligned assumptions
	without continuity in assumptions to other bands
	Worst Case

	SNR (dB)
	-1.0
	-1.0
	-1.0

	BW (MHz)
	50.0
	50.0
	50.0

	thermal noise floor (dBm/MHz)
	-173.8
	-173.8
	-173.8

	noise figure (dB)
	10.0
	10.0
	10.0

	# elem
	32
	64
	16

	realized array gain (dB)
	20.1
	17.1
	14.0

	total implementation loss (dB)
	7.5
	7.5
	7.5

	REFSENS (dBm)
	-95.5
	-98.5
	-92.5


Table 2.2-1: FR2 REFSENS estimate for n262
See section 2.1 for explanation of the two PC1 variants in the table.
Proposal 3: In n262 FR2 PC1 shall have a REFSENS requirement for a 50M channel with -1 dB target SNR of -95.5 dBm (consistency with assumptions in other bands) and a REFSENS requirement of -98.5 dBm (if no alignment is required).
Proposal 4: In n262 FR2, PC4 shall have a REFSENS requirement for a 50M channel with -1 dB target SNR of -92.5 dBm.
2.3	Spherical Coverage
In PC1, there is no difference in spherical coverage degradation across its existing bands. From a network perspective, we do not see justification for a degraded EIS or EIRP in off-peak directions. From a physical standpoint, we do not see massive increases in element directivity for n262, which could reduce spatial combining gain in off-peak directions. Consequently, we think the spherical coverage degradation defined for PC1 in existing bands should be extended to n262.
Proposal 5: In n262 FR2 PC1 shall have 8dB degradation along the 85th %ile direction relative to beam peak direction.
For PC4, we propose retaining the same degradation as in n260 based on band proximity.
Proposal 6: In n262 FR2 PC4 shall have 12dB degradation along the 20th %ile direction relative to beam peak direction
2.4	Averaging power among multiple proposals
Two methods have been discussed in RAN4: arithmetic mean of dB values and arithmetic mean of mW values. Note that the arithmetic mean operation involves addition – so an arithmetic mean in the dB domain is valid as soon as the concept of arithmetic addition of dB values is valid. Consider for example, the EIRP budget presented in section 2.1 for PC1. Arithmetic addition in dB would have one believe that the cumulative power per polarization available from the PC5 device is 8.5 dBm + 8.5 dBm +… (32 times), a nonsensical ‘272 dBm’. 
Observation 1: Arithmetic sum and therefore, arithmetic mean of dB values yields nonsensical results.
Prior history of using arithmetic mean of dB values should not be justification to continue using this technique.
Proposal 7: Proponents must technically justify addition in the dB domain before dB averaging can be accepted as an acceptable technique to average across proposals. 
Proposal 8: If addition in the dB domain cannot be technically justified, power averaging shall be performed in the mW domain, not in the dB domain.

3.	Conclusion
Our previous proposal to maintain consistency with requirements in existing power classes and bands was not agreed as a suitable method to determine PC1,2 and 4 requirements in n262. We therefore revisit our proposals for PC1 and PC4 based on our device budgets.
Proposal 1: In n262 FR2 PC1 shall have a min. peak EIRP requirement of 35.9 dBm (consistency with assumptions in other bands) and a min. peak EIRP requirement of 41.9 dBm (if no alignment is required).
Proposal 2: In n262 FR2, PC4 shall have a min. peak EIRP requirement of 30.8 dBm
Proposal 3: In n262 FR2 PC1 shall have a REFSENS requirement for a 50M channel with -1 dB target SNR of -95.5 dBm (consistency with assumptions in other bands) and a REFSENS requirement of -98.5 dBm (if no alignment is required).
Proposal 4: In n262 FR2, PC4 shall have a REFSENS requirement for a 50M channel with -1 dB target SNR of -92.5 dBm.
Proposal 5: In n262 FR2 PC1 shall have 8dB degradation along the 85th %ile direction relative to beam peak direction.
Proposal 6: In n262 FR2 PC4 shall have 12dB degradation along the 20th %ile direction relative to beam peak direction
Observation 1: Arithmetic sum and arithmetic mean of dB values yields nonsensical results.
Prior history of using arithmetic mean of dB values should not be justification to continue using this technique.
Proposal 7: Proponents must technically justify addition in the dB domain before dB averaging can be accepted as an acceptable technique to average across proposals. 
Proposal 8: If addition in the dB domain cannot be technically justified, power averaging shall be performed in the mW domain, not in the dB domain.
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