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Introduction
A link budget analysis for power class 3 UE has been made in RAN4#97e and the way-forward on UE RF requirement for n262 has been agreed in [1]. In this contribution, we propose to finalize the UE EIRP requirements; TP to TR 38.847 is also proposed.
Discussion
Power class 3 minimum peak EIRP
The link budget analysis for peak EIRP for the power class 3 in RAN4#97e is summarized in the following table. The range is between 12.7 and 18 dBm.
	
	
	R4-2014263
Qualcomm
	R4-2015855
Sony, Ericsson
	R4-2015888
Intel
	R4-2016229
vivo
	R4-2016296
Apple

	Parameter
	Unit
	Nominal
	tolerance
	Nominal
	tolerance
	Nominal
	tolerance
	Nominal
	tolerance
	Nominal
	tolerance

	Frequency range
	GHz
	47.2 – 48.2GHz

	Pout per element
	dBm
	8
	
	10
	
	11
	
	10
	
	9.5
	

	# of antennas in an array
	　
	4
	
	4
	
	4
	
	4
	
	4
	

	Total conducted power per polarization
	dBm
	
	
	16
	0.5
	17
	
	16
	-1
	16
	-2

	Avg antenna element gain
	dBi
	0.4
	
	5.5
	
	4
	
	4
	-0.5
	3.75
	

	Antenna rolloff loss versus frequency
	dB
	
	
	0.5
	
	-2.5
	
	-1.5
	0
	-1.5
	

	Realized antenna array gain
	dBi
	
	
	10.5
	1
	7.5
	
	8.5
	
	8.3
	0

	Polarization gain
	dB
	2 chains
	
	2.5
	
	2.8
	
	2.5
	
	2.8
	

	Mismatch and transmission line loss including load pull
	dB
	
	
	1
	1
	-3.5
	
	-1
	-0.5
	-2.6
	-0.7

	Beam forming loss (phase shifter and amplitude error)
	dB
	
	
	1
	0.5
	-0.5
	
	-0.5
	-0.25
	-2
	-0.6

	Finite beam table
	dB
	
	
	0
	
	-0.25
	
	-0.25
	0
	
	

	Beam forming loss (one beam table fits all)
	dB
	
	
	0
	
	-0.25
	
	-0.25
	0
	
	

	Form factor integration losses
	dB
	
	
	4
	2
	-5.8
	
	-5.5
	-1.5
	-4
	-2

	Total implementation loss (nominal)
	dB
	
	
	6
	
	
	
	-7.5
	
	-8.6
	-3.3

	Total implementation loss (worst case)
	dB
	4+4.6
	
	9.5
	
	-10.3
	
	
	-9.75
	
	

	Peak EIRP (Nominal)
	dBm
	
	
	23
	
	
	
	19.5
	
	18
	

	Tolerance (+/-)
	dB
	
	
	5
	
	
	
	
	3.25
	
	-4.3

	Peak EIRP (Minimum)
	dBm
	14.8
	
	18
	
	17.0
	
	16.25
	
	12.7
	

	Peak EIRP (Maximum)
	dBm
	
	
	
	
	
	
	22.75
	
	
	



While discussing how to conclude the PC3 peak EIRP requirement, two values, 16.5 dBm and 16.1 dBm, are suggested based on the arithmetic mean and logarithmic mean. There is no real technical justification which means to be used, especially when we only have 5 samples.
Nevertheless, the EIRP requirement is already quite low and it is quite challenging for the dens network deployment. The deployment scenario of n262 is in principle the same as 28/39 GHz network. RAN4 should target EIRP values as close as possible to 28/39 GHz.
Observation 1. Network deployment of n262 is similar to 28/39 GHz and EIRP requirements should match as much as possible.
Proposal 1: Minimum peak EIRP requirement for n262 power class 3 UE is 16.5 dBm.

Power class 3 EIRP spherical coverage
The EIRP spherical coverage requirement for existing FR2 bands are listed in the following table. The EIRP drop between the minimum peak EIRP and 50%-tile EIRP is 10.9-12.9 dB. As the peak EIRP is as low as 16.5 dBm, if the EIRP drop is large, the network performance cannot be guaranteed anymore. At least similar level as n259 is required. Therefore, it is proposed the drop is no more than 10.9 dB
	
	n257
	n258
	n259
	n260
	n261
	Proposal for n262

	Min peak EIRP (dBm)
	22.4
	22.4
	18.7
	20.6
	22.4
	16.5

	EIRP spherical coverage (dBm)
	11.5
	11.5
	5.8
	8
	11.5
	5.6

	EIRP drop (dB)
	10.9
	10.9
	12.9
	12.6
	10.9
	10.9



Proposal 2: EIRP spherical coverage requirement for n262 power class 3 UE is 5.6 dBm.

Multiband relaxation for EIRP requirement
The multi-band relaxations for power class 3 UE specified in TS 38.101-2 are summarized in the following. The relaxations of n259 and n260 for peak EIRP and EIRP spherical coverage are 0.5 and 0.4 dB, respectively. 28 GHz bands (n257, n258 and n261) have larger relaxation due to higher EIRP requirement. For n262, where EIRP requirement is lower than 39 GHz bands (n259 and n260), a larger relaxation should not be needed.
Proposal 3: Multi-band relaxation values for n262 are the same as n259/n260.


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

	Proposed values for n262
	0.5
	0.4

	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



EIRP requirements for other power classes
There was no link budget analysis for n262 other than the power class 3 UE in RAN4#97e. The following table lists the PC1/2/4 EIRP requirement specified in TS 38.101-2.
	
	
	n257
	n258
	n259
	n260
	n261
	Proposal for n262

	PC1
	min peak
	40
	40
	-
	38
	40
	36

	PC1
	spherical
	32
	32
	-
	30
	32
	28

	PC2
	min peak
	29
	29
	-
	-
	29
	25

	PC2
	spherical
	18
	18
	-
	-
	18
	14

	PC4
	min peak
	34
	34
	-
	31
	34
	29

	PC4
	spherical
	25
	25
	-
	19
	25
	17



Some degradation from the existing F2 bands may be expected for n262 as analysed for PC3, where about 2 dB from 40GHz band n259 is estimated in the link budget analysis of the min peak EIRP. For PC1/2/4, form factor constraint is not as stringent as PC3, we propose to assume 2 dB from n260 or 4 dB from n257/n258/n261. The proposed values are also listed in the above table.
Proposal 5: Min peak EIRP and EIRP spherical coverage requirements for n262 are derived assuming 2 dB degradation from n260 or 4 dB from n257/258/n261.  

Conclusion
In this contribution EIRP requirement for n262 UE has been discussed. The following proposal is made.
Observation 1. Network deployment of n262 is similar to 28/39 GHz and EIRP requirements should match as much as possible.
Proposal 1: Peak EIRP requirement for n262 power class 3 UE is 16.5 dBm.
Proposal 2: EIRP spherical coverage requirement for n262 power class 3 UE is 5.8 dBm.
Proposal 3: Multi-band relaxation values for n262 are the same as n259/n260.
Proposal 5: Min peak EIRP and EIRP spherical coverage requirements for n262 are derived assuming 2 dB degradation from n260 or 4 dB from n257/258/n261.
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