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Introduction
EIRP requirements for power class 3 UE were agreed in RAN4#98e [1] and the corresponding CR to TS 38.101-2 [2] was technically endorsed. In this contribution, the requirements for other power classes (as specified in the WID [3] are discussed). It is noted that PC1/2/3/4 is clarified in the scope of WI in RAN#91 meeting.
In this contribution we propose the EIRP requirement by interpolation of the exiting band requirement. In RAN4#98-bis-e meeting, it was discussed how to decide the final requirement among proposals from multiple companies. This requirement derivation process is also discussed.
Discussion
The EIRP requirements (Minimum Peak EIRP and EIRP spherical coverage requirements) for Power class 3 were agreed in RAN4#98 for NR band n262 shown in the following table. The values specified in TS 38.101-2 for n257/n258/n259/n260/n261 are also included.
	
	
	n257
	n258
	n259
	n260
	n261
	Agreement for n262

	PC3
	min peak
	22.4
	22.4
	18.7
	20.6
	22.4
	16

	PC3
	spherical
	11.5
	11.5
	5.8
	8
	11.5
	2.9



6.4 dB degradation from 28 GHz bands (n257/n258/n261) and 4.6 dB degradation from 39 GHz band (n260) is specified for the minimum peak EIRP of n262.
The following table lists the PC1/2/3/4/5 EIRP requirements already agreed in TS 36.101-2 for NR bands n257/n258/n259/n260/n261.
	
	
	n257
	n258
	n259
	n260
	n261
	Proposals for n262

	PC1
	min peak
	40
	40
	-
	38
	40
	34

	PC1
	spherical
	32
	32
	-
	30
	32
	26

	PC2
	min peak
	29
	29
	-
	-
	29
	23

	PC2
	spherical
	18
	18
	-
	-
	18
	12

	PC4
	min peak
	34
	34
	-
	31
	34
	28

	PC4
	spherical
	25
	25
	-
	19
	25
	19

	PC5
	min peak
	30
	30.4
	-
	-
	-
	-

	PC5
	spherical
	22
	22.4
	-
	-
	-
	-



As observed in the above table, the EIRP drop from the peak to spherical coverage is 8 dB for FWA UEs (PC1 and PC5) for both 28 GHz and 39 GHz bands. The EIRP drop for PC2 is 9 dB for 28 GHz bands and no PC2 requirement is specified for 39 GHz bands. The EIRP drop for PC4 is 9 dB for 28 GHz bands and 12 dB for 39 GHz bands. 
Although the spherical coverage percentiles are not the same among power classes, for the sake of simplification, it is proposed to use simple extrapolations for the requirements of power class 1, 2, and 4. As we see about 6 dB degradation for the minimum peak EIRP, we propose 6 dB for all cases.
Proposal 1: Minimum peak EIRP and EIRP spherical coverage requirements for n262 UE power class 1, 2, and 4 are derived assuming 6 dB degradation from n257.  
Proposed values are included in the rightmost column of the last table.
As agreed in WF [4], 
· Way-forward:
· Agree on the average in RAN#99e for inputs available by then.
· Averaging method is FFS, whether mW or dBm average is used, or whether extreme values are included or not.
When we agreed the PC3 EIRP/EIS requirement in RAN4#98e [2], the power average over mW was assumed. For the purpose of averaging physical values, the arithmetic mean must be taken in the unit used in physics, i.e., in mW. The logarithmic scale, dBm, is used for expressing large dynamic range of the physical values but it does not have physical meaning.
Observation 1: mW should be used when we take an average of the power.
According to TR 38.817-1 [5], the EIRP for PC1 was analysed in the following. The final agreement was 40 dBm/38 dBm for bands 28/39 GHz, respectively, which is higher than any of the link budget analysis.
	Parameter
	Unit
	Freq. range 24.25-29.5 GHz
	Freq. range 37.0-40.0 GHz

	
	
	Source 1
	Source 2
	Source 3
	Source 1
	Source 2
	Source 3

	P_out per element
	dBm
	14
	14
	14
	14
	14
	14

	# of antennas in array
	
	16
	16
	16
	16
	16
	16

	Total conducted power per polarization
	dBm
	26
	26
	26
	26
	26
	24.6

	Avg. antenna element gain
	dBi
	4.5
	5
	5
	4.5
	4
	5

	Antenna roll-off loss vs frequency
	dB
	-1.0
	-2.0
	-1
	-1.5
	-2.5
	-0.7

	Realized antenna array gain
	dBi
	15.5
	14
	17
	15.0
	13.5
	17

	Polarization gain
	dB
	2.5
	2.80
	2.50
	2.8
	2.80
	2.50

	Mismatch and transmission line loss 
including load pull
	dB
	-2.1
	-3.00
	--
	-2.7
	-3.50
	--

	Beam forming loss (phase shifter and amplitude error)
	dB
	-0.5
	-0.5
	--
	-0.5
	-0.5
	--

	Finite beam table
	dB
	-0.25
	-0.25
	--
	-0.25
	-0.25
	--

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

	Form-factor integration losses
	dB
	-4.5
	-3.5
	--
	-5.5
	-4.5
	--

	Total implementation loss (worst-case)
	dB
	-7.6
	-7.5
	-5.00
	-9.2
	-9.00
	-7.00

	Peak EIRP (Minimum)
	dBm
	36.4
	35.3
	39.5
	34.6
	33.3
	36.4



Observation 2: The PC1 requirement was decided higher than the average of all proposals.
When we make the agreement for n262, there shall be consistency among power classes and frequency bands; otherwise, the industrial margin is quite different among power classes and frequency bands. Thus, it is proposed to keep this consistency.
Proposal 2: The process already used to derive the existing requirements shall be respected in order to have the consistent requirement among bands and power classes so that the industrial margin shall not vary significantly among bands and power classes. 

Conclusion
In this contribution EIRP requirement for n262 UE power class 1, 2, and 4 has been discussed. The following proposal is made.
Proposal 1: Minimum peak EIRP and EIRP spherical coverage requirements for n262 UE power class 1, 2, and 4 are derived assuming 6 dB degradation from n257.  
Observation 1: mW should be used when we take an average of the power.
Observation 2: The PC1 requirement was decided higher than the average of all proposals.
Proposal 2: The process already used to derive the existing requirements shall be respected in order to have the consistent requirement among bands and power classes so that the industrial margin shall not vary significantly among bands and power classes. 
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