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1	Introduction 
[bookmark: _Hlk85036404]In RAN4 #100-e meeting antenna size and minimum peak EIRP was discussed, and further analysis on the UE EIRP requirements was needed [1]. This contribution shows our views on Handheld UE minimum peak EIRP for FR2-2.

2	Discussion
In RAN4 #100-e meeting, we discussed antenna element numbers. Several companies prefer 2x8 antenna elements, but several companies prefer smaller size for implementation. The wavelength of 60 GHz is 5.0 mm, so the antenna array width can be over 4 mm under the condition of 4.0 dBi antenna element gain and 2x8 array. A 2 line antenna array may exceed smart phone size constraints, so we believe it is beneficial to consider both 2x8 and 1x8 antenna arrays.
Observation 1:	Smart phone form factor size constraints may not accommodate 2x8 antenna array.

Table 1 : Minimum peak EIRP for handheld UE in FR2-2
	parameters
	Unit
	52.6 - 71GHz

	Pout per element
	dBm
	5.0 
	5.0 

	# of antennas in an array
	
	8
	16

	Total conducted power per polarization
	dBm
	14.0 
	17.0 

	Average antenna element gain
	dBi
	4.5 
	3.0 

	Antenna gain roll-off loss versus frequency
	dB
	-3.0 
	-3.0 

	Realized antenna array gain
	dB
	10.5 
	12.0 

	Polarization gain
	dB
	2.8 
	2.8 

	Total implementation loss
	dB
	-11.7 
	-11.8 

	Minimum peak EIRP
	dBm
	15.7 
	20.1 



Observation 2:	The values of Minimum peak EIRP are 15.7 dBm with 8 antenna elements and 20.1 dBm with 16 antenna elements.






We calculated communication range between Handheld UE minimum peak EIRP and several BTS EISs by equations in TR38.901. Figure 1 shows its result.
[bookmark: _GoBack][image: ]
[bookmark: _Ref85036344]Figure 1 : communication range with several BTS EISs

It would be severe communicating over 100m directly in NLOS condition. On the other hand, it would be possible communicating over 100m in LOS condition. It will be feasible using RIS (Reconfigurable Intelligent Surfaces) or repeater to communicate long range in NLOS condition.

[bookmark: _Hlk78486852]Observation 3:	It will be severe communicating 100m range directly in NLOS condition.
Proposal 1:	It will be feasible using RIS or repeater to communicate long range in NLOS condition.

3	Conclusions
This contribution provides our view on the minimum peak EIRP for handheld UE:

Observation 1:	Smart phone form factor size constraints may not accommodate 2x8 antenna array.
Observation 2:	The values of Minimum peak EIRP are 15.7 dBm with 8 antenna elements and 20.1 dBm with 16 antenna elements.
Observation 3:	It will be severe communicating 100m range directly in NLOS condition.
Proposal 1:	It will be feasible using RIS or repeater to communicate long range in NLOS condition.
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