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1	Introduction 
[bookmark: _GoBack]The work item introducing the new FR2 47GHz band was approved in RAN #88-e [1]. The values of min peak EIRP, spherical coverage, and MBR of 39GHz and 47GHz were determined in RAN #98-e [2]. And, it is noted that there might be further discussion for UEs only supporting 28/47GHz. This contribution shows the simulation result of antenna supporting 28/47GHz.

2	Discussion
We investigated the following two type antennas for this discussion.
1. 28GHz single antenna which supports n257/n258.
2. 28/47GHz stack antenna which supports n257/n258 and n262.

Antenna structure is assumed as the Figure 1.
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Figure 1. Dimension of antenna

The following simulated result shows antenna gain at peak and 50%-tile CDF.
Table 1. Peak and 50%-tile CDF gain of 28/47GHz antenna
	
	28GHz antenna
	28/47GHz antenna

	
	n257
	n258
	n257
	n258
	n262

	Peak
	9.7dBi
	8.9dBi
	9.5dBi
	8.3dBi
	10.0dBi

	50%-tile
	-1.5dBi
	0.1dBi
	-0.5dBi
	0.4dBi
	-2.7dBi



Observation 1:	The decreased peak and 50%-tile CDF gain from 28GHz antenna to 28/47GHz antenna are smaller than MBR value, in band n257 and n258



	28GHz antenna
	28/47GHz antenna

	[image: ]
	[image: ]


Figure 2. CDF plots of each antennas

In the past discussion, we can check the peak gain by seeing realized antenna gain. And we can calculate 50%-tile CDF gain by subtracting EIRP gain drop from realized antenna gain. Table 2 shows the summary of past discussion results.

Table 2. Discussed peak and 50%-tile CDF gain of 28/47GHz antenna
	
	28GHz antenna from [3]
	47GHz antenna from [2]

	
	min
	average
	max
	min
	average
	max

	Peak
	7.5dBi
	8.7dBi
	10.0dBi
	7.5dBi
	8.7dBi
	10.5dBi

	50%-tile
	-3.4dBi
	-2.2dBi
	-0.9
	-5.6dBi
	-4.4dBi
	-2.6dBi

	EIRP drop
	10.9dB
	13.1dB



All simulated values of 28GHz antenna in Table 1 are higher than those average values of Table 2. Also, simulated n262 values in Table 1 are higher than those average values of Table 2, and it is close to maximum value, so we think this antenna could achieve enough performance in band n262.

Observation 2:	28/47GHz dual band antenna could achieve enough performance
Proposal 1:	There is no need changing MBR specification (MBP,n=0.7dB, MBS,n=0.7dB)

3	Conclusions
This contribution provides our view on the multi-band relaxation for n257/n258 and n262:

Observation 1:	The decreased peak and 50%-tile CDF gain from 28GHz antenna to 28/47GHz antenna are smaller than MBR value, in band n257 and n258
Observation 2:	28/47GHz dual band antenna could achieve enough performance
Proposal 1:	There is no need changing MBR specification (MBP,n=0.7dB, MBS,n=0.7dB)
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