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1 Introduction
In RAN4 #101-e meeting, it was agreed to further study the UE transmit power with consideration of practical antenna array first.


[image: image1]
This paper provides some view on UE RF requirement for 52.6-71GHz frequency. 
2 Discussion
2.1 EIRP for Handheld UE
During RAN4#101-e meeting, it was agreed to take the commercial FR2-1 antenna module physical dimension as a starting point of FR2-2 analysis. The assumption of commercial FR2-1 antenna module is of 4 antenna elements (1x4 or 2x2). For FR2-2 frequency range approximately 16 antenna elements could be located within the same physical dimension. The specific antenna pattern could be dependent on UE implementation, i.e. 2*8 or 4*4.
The minimum peak EIRP requirements for handheld UE in FR2-1 is as below.
Table 2.1-1: UE minimum peak EIRP for power class 3

	Operating band
	Min peak EIRP (dBm)

	n257
	22.4

	n258
	22.4

	n259
	18.7

	n260
	20.6

	n261
	22.4

	NOTE 1:
Minimum peak EIRP is defined as the lower limit without tolerance

NOTE 2:
Void


For FR2-2, the estimated EIRP budget with 16 or 8 antenna elements assumption are provided in below table.
Table 2.1-2 EIRP budget items
	Parameter
	units
	
	

	Number of antenna elements
	
	8
	16

	Frequency range
	GHz
	57~71
	57~71

	Element gain (per polarization)
	dBi
	4.0
	4.0

	Antenna roll-off loss vs frequency
	dB
	-2
	-2

	Realized antenna array gain
	dBi
	11
	14

	PA output Power
	dBm
	1.5
	1.5

	Polarization gain
	dB
	2.5
	2.5

	Implementation losses
	dB
	-12
	-12

	Peak EIRP
	dBm
	12
	18


It could be seen that with 16 antenna elements the peak EIRP could just reach the similar level of minimum peak EIRP requirement of FR2-1, which is still quite far away from the maximum EIRP requirement. If only 8 antenna elements are adopted, the peak EIRP is 6dB lower, which means the effective network coverage has to be reduced by half. This will be severely harmful to the commercial value of FR2-2 frequency range.
Proposal 1: For 60GHz handheld UE, take 16 antenna elements as basic assumption of EIRP requirement derivation. Both 2*8 and 4*4 could be considered basing on UE implementation.
There was concern regarding power consumption. For FR2-1, the assumption of PA output power per element was 14dBm. With typical 1*4 antenna array the total conducted output power is 20dBm for single polarization. While for FR2-2, the assumption of PA output power per element from companies is within the range of -3.5dBm~5dBm. Taking the maximum value 5dBm as an example, the total conducted output power with 16 elements is just 17dBm for single polarization, which is still lower than that of FR2-1. Therefore the power consumption seems not a bottleneck.
Observation 1: Power consumption of 16 elements antenna array is comparable with FR2-1.
2.2 Spherical for Handheld UE
During the discussion on the spherical coverage for handheld UE in RAN4#101-e meeting, there was no agreement on the assumption of number of antenna panels and power degradation between peak EIRP and 50%-tile CDF.
For FR2-1, the power degradation between peak EIRP and 50%-tile CDF ranges within 10.9~13.1dB for handheld UE. For FR2-2, it’s reasonable to maintain a similar spherical coverage performance for handheld UE. Any additional drop of the spherical coverage would cause harm to the user experience and network efficiency. Considering the power degradation for FR2-1 increases along with the frequency, it’s proposed to adopt the maximum power degradation in FR2-1 for 60GHz frequency range.
Proposal 2: For 60GHz handheld UE spherical coverage requirement, adopt 13.1dB for the power degradation between peak EIRP and 50%-tile CDF.
From the majority view on the antenna array size, more elements might be adopted for FR2-2 comparing with FR2-1, which could lead to narrower beam with a single antenna panel. It then is necessary that multiple antenna panels are equipped on the handheld UEs to achieve the required spherical coverage requirement. In our view, how many antenna panels are needed and how to place them should be dependent on UE implementation.
Observation 2: The number of antenna panels should be a matter of UE implementation and no need for a general assumption.
3 Conclusion

In this contribution we discussed on the open issues on FR2 bandwidth class, according to the analysis, we have the following proposals: 
Proposal 1: For 60GHz handheld UE, take 16 antenna elements as basic assumption of EIRP requirement derivation. Both 2*8 and 4*4 could be considered basing on UE implementation.

Observation 1: Power consumption of 16 elements antenna array is comparable with FR2-1.
Proposal 2: For 60GHz handheld UE spherical coverage requirement, adopt 13.1dB for the power degradation between peak EIRP and 50%-tile CDF.
Observation 2: The number of antenna panels should be a matter of UE implementation and no need for a general assumption.
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Agreement:


Commercial FR2-1 antenna module physical dimension can be treated as the feasible FR2-2 antenna module dimension.


Commercial FR2-1 antenna module is equipped with 1x4 or 2x2 antenna elements
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