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1. Introduction

In RAN4#101-bis-e we agreed on several topics below [1].
	· Use 8 antenna elements as the assumption for defining minimum requirements
· Use n263 (57GHz – 71GHz) to derive the minimum peak EIRP.
· Provide the analysis based on 8 antenna elements with assumption of 1, 2 and 3 panels to derive the spherical coverage requirements in the future meeting.
· Based on the 6 submissions which all used the 50th %ile, use the 50th %ile of the EIRP CDF as the specification point as we go into the next meeting.


In this contribution, we show our views on specifications which are considered based on above agreements.

2. Discussion
In RAN4# 101-e, we simulated antenna performance in frequency range from 52.6 GHz to 71.0 GHz in [2]. In previous meeting, we agreed on using n263 to derive the minimum peak EIRP, so we revisited the simulation and the results shown in Table 1.

[bookmark: _Ref94209032]Table 1: Antenna size and characteristics
	#
	Array size
	Dimension
	Antenna gain (peak) [dBi]
	Roll-off [dB]

	
	
	(W x L x t) [mm]
	Element gain
	Ant. array gain
	57.0-71.0GHz

	1
	1x8
	4.0 x 20.1 x 0.3
	5.9
	15.0
	2.8



2.1. Minimum peak EIRP
Based on Table 1, we revised the minimum peak EIRP in Table 2. We adopted slightly lower element gain from value of Table 1 considering the case when antenna width is smaller than 4mm.









[bookmark: _Ref94210747]Table 2: Minimum peak EIRP for handheld UE in FR2-2
	Parameter
	Unit
	Value

	frequency range
	GHz
	57.0-71.0

	Pout per element
	dBm
	5.0

	# of antennas in an array
	
	8

	Total conducted power per polarization
	dBm
	14.0

	Average antenna element gain
	dBi
	5.0

	Antenna gain roll-off loss versus frequency
	dB
	-3.0

	Realized antenna array gain
	dB
	11.0

	Polarization gain
	dB
	2.8

	Total implementation loss
	dB
	-11.7

	Minimum peak EIRP
	dBm
	16.2



Observation 1:	Minimum peak EIRP is 16.2 dBm in n263.

We calculated communication range in the same way as [3]. Then we find that the communication range is 24.0 m with 16.2 dBm minimum peak EIRP. In RAN4#101-bis-e, minimum peak EIRP is estimated in the range of [13.2 to 14.1] dBm, and in this case the communication range is 16.2 to 18.1 m. 
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Figure 1: Communication range in indoor (BS hight is 2m and UE hight is 2m)







In the previous meeting we agreed below ([1]).
	Agreement: Average handheld UE min peak EIRP in the range of [13.2 to 14.1] dBm which is the range of values arrived at by computing and average in dB domain and average in power domain.



We prefer the better minimum peak EIRP value from our calculation result, but we can compromise to 14.1 dBm

Observation 2:	Handheld UE can communicate over half of ISD, when its minimum peak EIRP is in the range of [13.2 to 14.1] dBm.
Proposal 1:	We propose 16.2 dBm minimum peak EIRP, but we can compromise to 14.1 dBm.

2.2. REFSENS
Table 3 shows the link budget of REFSENS which is revised by using n263 antenna.

[bookmark: _Ref94210773]Table 3: The REFSENS evaluation for FR2-2
	Parameter
	Unit
	Value

	Frequency range
	GHz
	57.0-71.0

	Modulation
	
	QPSK

	SNR requirement
	dB
	-1

	Bandwidth
	MHz
	400

	Thermal noise
	dBm/Hz
	-174

	Noise Figure 
	dB
	16.0 

	# of antennas in an array
	
	8

	Array gain
	dB
	9.0 

	Average antenna element gain
	dBi
	5.0 

	Realized antenna array gain
	dBi
	14.0 

	Diversity gain
	dB
	0

	Antenna gain roll-off over frequency
	dB
	-3.0 

	Total Implementation loss
	dB
	-11.7 

	REFSENS (400MHz)
	dBm
	-72.3 



The pathloss of half of ISD is 89.6 dB in LOS indoor condition, so BS needs 17.3 dBm EIRP to send DL signal to UE. There is no difficulty with over 32 antenna element BS acquiring EIRP over 17.3 dBm

Proposal 2:	We propose -72.3 dBm REFSENS.

2.3. Spherical coverage
In RAN4# 101-e, there were several proposals of spherical coverages. Figure 2 summarize its result, but we assumed minimum peak EIRP is 14.1 dBm. The average gain drop with 1 panel excluding 4 elements is 14.4 dB, and the average gain drop with 2 panels is 8.4 dB.
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[bookmark: _Ref94601303]Figure 2: Summary of spherical coverage values

The proposed spherical coverage values have a wide range from -1.6 dBm to 5.7 dBm, so it seems difficult to determine specification only considering values like the number of panels, spherical coverage, and gain drop. We suggest that it will contribute to discussions if communication quality is considered. For example, it is difficult for UEs with one antenna panel to support required performance when UE is covered by hands ([4]).

Observation 3:	It will contribute to discussions to consider communication quality in addition to specification values.

In FR2 discussion, there was proposal from the viewpoint of communication range ([5]). We calculated communication range with min peak EIRP in the range of [13.2 to 14.1] dBm and averaged gain drop. Table 4 shows its result. It seems severe to use 1 panel, because communication range at 50th %ile CDF will be less than 3.0 m with min peak EIRP in the range of [13.2 to 14.1] dBm.

[bookmark: _Ref94804946]Table 4: Spherical coverage values and communication ranges of 50th %-tile CDF
	
	Gain drop [dB]
	Spherical coverage [dBm]
	Communication range of spherical coverage [m]

	Min peak EIRP [dBm]
	1 panel
	2 panels
	1 panel
	2 panels
	1 panel
	2 panels

	13.2 
	14.4 
	8.4 
	-1.2 
	4.8 
	2.2 
	5.5 

	14.1 
	14.4 
	8.4 
	-0.3 
	5.7 
	2.6 
	6.0 

	16.2 
	14.4 
	8.4 
	1.8 
	7.8 
	3.5 
	7.8 



Figure 3 shows Communication range image from Table 4. We are concerned that FR2-2 users will not be able to benefit from such a short communication range.
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[bookmark: _Ref94859481]Figure 3: Communication range image

If we acquire quarter of ISD for spherical coverage communication range for example, we need 7.5 dBm for spherical coverage. However, it is not feasible from Table 4 with min peak EIRP less than 14.1 dBm. We think 5.7 dBm is feasible for spherical coverage performance from the viewpoint of both implementation and communication range.

Observation 4:	UE will be able to communicate only less than 3.0m with 1 panel in spherical coverage condition.
Proposal 3:	We propose using 2 panels in discussion as base line.
Observation 5:	Spherical coverage is 5.7 dBm with 2 panels and its communication range is 6.0m.

3. Conclusions

Observation 1:	Minimum peak EIRP is 16.2 dBm in n263.
[bookmark: _Hlk94862103]Observation 2:	Handheld UE can communicate over half of ISD, when its minimum peak EIRP is in the range of [13.2 to 14.1] dBm.

Proposal 1:	We propose 16.2 dBm minimum peak EIRP, but we can compromise to 14.1 dBm.
Proposal 2:	We propose -72.3 dBm REFSENS.

Observation 3:	It will contribute to discussions to consider communication quality in addition to specification values.
Observation 4:	UE will be able to communicate only less than 3.0m with 1 panel in spherical coverage condition.

Proposal 3:	We propose using 2 panels in discussion as base line.

Observation 5:	Spherical coverage is 5.7 dBm with 2 panels and its communication range is 6.0m.
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