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1 Introduction
In RAN4#90bis, candidates of band definition were agreed as below:

Option 1: 39.5GHz – 43.5GHz 


Option 2: 37GHz – 43.5GHz
This paper provides simulated characteristics of antenna gain, and proposes the required RF requirements.
2 Discussion

In RAN4#90bis, candidates of band definition were agreed as below:

Option 1: 39.5GHz – 43.5GHz 


Option 2: 37GHz – 43.5GHz
Before discussing simulated peak antenna gain, we revisit the previous discussion about EIRP for n260. According to TR 38.817-01, peak antenna gain used for discussing peak EIRP for n260(37GHz-40GHz) is 1.5dB-4.5dB. 
Observation 1: Peak antenna gain used for discussing peak EIRP for n260(37GHz-40GHz) is 1.5dB-4.5dB.

Table 2-1: Survey of reported minimum peak EIRP for Power class in TR 38.817-01 
	Parameter
	Unit
	Source 1
	Source 2
	Source 3
	Source 4
	Source 5
	Source 6
	Source 7

	Frequency range
	GHz
	24.2-29.5
	37-40
	24.2-29.5
	37-40
	24.2-29.5
	37-40
	24.2-29.5
	37 - 40
	24.2-29.5
	37 – 40
	24.2-29.5
	37 – 40
	24.2-29.5
	37-40

	# ant elements
	 
	4
	4
	 4
	4 
	4
	4
	4
	4
	4
	4
	4
	4
	4
	4

	Avg. element gain
(per polarization)
	dBi
	4.00
	4.00
	 5.00
	 4.0
	4.50
	4.50
	4.0
	4.50
	4.50
	4.50
	2.50
	1.50
	4.00
	4.00

	Antenna roll-off
loss vs frequency
	dB
	-2.00
	-2.50
	 -1.00
	 -1.50
	-3.00
	-1.50
	-1.00
	-1.00
	-1.00
	-1.50
	-0.50
	-0.50
	-1.00
	-1.50

	Realized antenna
array gain
	dBi
	8.00
	7.50
	 10.00
	8.5 0
	7.50
	9.00
	9.00
	9.50
	9.50
	9.00
	8.00
	7.00
	9.00
	8.50

	Polarization gain
	dB
	2.80
	2.80
	 2.50
	2.50
	2.50
	2.50
	2.00
	2.00
	2.50
	2.80
	2.80
	2.80
	2.80
	2.80

	Total implementation
loss (nominal)
	dB
	-6.75
	-7.95
	 -7.25
	 -8.50
	-5.10
	-6.10
	-4.85
	-5.85
	-6.75
	-7.75
	-4.25
	-4.25
	-7.95
	-9.15

	Total implementation
loss (worst-case)
	dB
	-9.60
	-10.90
	 -10.00
	-11.45
	-7.45
	-8.55
	-8.70
	-8.80
	-9.60
	-10.20
	-6.10
	-6.70
	-10.80
	-12.10

	P1d per PA (nominal)
	dBm
	14.00
	14.00
	 14.00
	14.00 
	14.00
	12.50
	14.00
	12.00
	14.00
	12.50
	14.00
	14.00
	14.00
	14.00

	P1d per PA (minimum)
	dBm
	14.00
	14.00
	 14.00
	14.00
	14.00
	12.50
	14.00
	12.00
	14.00
	12.50
	14.00
	14.00
	14.00
	14.00

	Peak EIRP (nominal)
	dBm
	24.05
	22.35
	 25.25
	 22.5
	24.90
	23.90
	26.15
	23.65
	25.25
	24.05
	26.55
	25.55
	23.85
	22.15

	Tolerance
	dB
	3.85
	3.95
	 3.75
	 3.95
	3.85
	3.45
	3.85
	3.95
	2.85
	3.45
	2.85
	3.45
	3.85
	3.95

	Peak EIRP (minimum)
	dBm
	20.20
	18.40
	 21.50
	 18.55
	21.05
	20.45
	22.30
	19.70
	22.40
	20.60
	23.70
	22.10
	20.00
	18.20

	NOTE 1:
We encourage companies to provide implementation losses and P1d numbers for nominal and worst cases to facilitate the analysis of nominal and minimum definitions of max EIRP; the current RAN4 agreement is to define power class as the minimum of the max EIRP without tolerance


Simulated peak antenna gain covering 37GHz-43.5GHz from two vendors is shown in Table 2-2, and Figures 2-1 and 2-2.

Table 2-2: Simulated Peak antenna gain covering 37GHz-43.5GHz
	
	Frequency(GHz)

	
	37
	40
	40.25
	40.5
	43.5

	Vendor A
	5.4
	-
	5.7
	-
	5.4

	Vendor B
	5.74
	5.47
	-
	5.31
	4.43
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Figure 2-1: Simulated Peak antenna gain covering 37GHz-43.5GHz from vendor A
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Figure 2-2: Simulated Peak antenna gain covering 37GHz-43.5GHz from vendor B

We can see that even when covering whole 37GHz-43.5GHz, at least 4.43dB peak antenna gain is expected. For evaluation from vendor B, we would like to note that if we focus on 39.5GHz-43.5Ghz, it is possible to shift a characteristics of antenna gain to higher frequency to cover higher band edge, and then additional improvement would be expected.

Observation 2: At least 4.43dB peak antenna gain is expected covering whole 37GHz-43.5GHz frequency range. In addition, if focusing on 39.5GHz-43.5GHz, additional improvement would
 be expected.

From antenna gain perspective, compared to n260(37GHz-40GHz), the similar RF requirements would be expected for 37GHz-43.5GHz, and enough margin would be expected for 39.5GHz-43.5GHz. Therefore, regardless of whether option 1 or option2, the RF requirements of 39.5GHz-43.5GHz should be better than or equal to that of n260.
Proposal: UE RF requirements such as EIRP and EIS of 39.5GHz-43.5GHz should be better than or equal to that of n260, regardless of whether option 1(39.5GHz – 43.5GHz) or option 2(37GHz – 43.5GHz) will be taken. 
3 Conclusion

 We summarize our contribution:
Observation 1: Peak antenna gain used for discussing peak EIRP for n260(37GHz-40GHz) is 1.5dB-4.5dB.

Observation 2: At least 4.43dB peak antenna gain is expected covering whole 37GHz-43.5GHz frequency range. In addition, if focusing on 39.5GHz-43.5GHz, additional improvement would
 be expected.

Proposal: UE RF requirements such as EIRP and EIS of 39.5GHz-43.5GHz should be better than or equal to that of n260, regardless of whether option 1(39.5GHz – 43.5GHz) or option 2(37GHz – 43.5GHz) is taken. 
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