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1. Introduction
In RAN4#105, the ATG UE RF requirements had been discussed and the WF was approved in [1]. In this meeting, we provide our views on the remaining issues.
2. Discussion
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[bookmark: _Hlk127443348]Figure 1. ATG network deployment
last meeting had an agreement about ATG network deployment. In the ATG network aircraft altitude to derive cell coverage is 3km. However, when calculating the link budget the minimum distance between ATG BS and UE is not 3km. Because the beam of the ATG BS in Figure 1 will not transmit vertically upwards and the ATG BS will not serve the aircraft directly above. Considering the following table 1, the minimum distance for the non sub-array model is 6.7 km, and the minimum distance for the sub-array model is 15.1 km.
Table 1. link budget for 256 QAM
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	Non Sub-array model
	Sub-array model

	Angle of aircraft at minimum altitude and maximum distance from ATG BS
	1.5°
	1.5°

	Base station vertical coverage range
	25°
	10°

	Mechanical uptilt
	14°
	6.5°

	The minimum distance
	3/sin(25°+1.5°) = 6.7 (km)
	3/sin(10°+1.5°) = 15.1 (km)
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The minimum distance is 6.7 km for non sub-array and 15.1 km for sub-array model according to current deployment example.
The following Table 2 shows the link budget to calculate the maximum input level for ATG UE.
Table 2. Maximum input levek
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	OmniOmni-direction
	Beam forming
	Beam forming (non sub-array)

	Carrier frequency (GHz)
	2
	4
	4

	Distance (km)
	3
Considering that the possibility of ATG serving the aircraft directly above in the future still exists, we could use 3km as the minimum distance between ATG UE from BS
	3
Considering that the possibility of ATG serving the aircraft directly above in the future still exists, we could use 3km as the minimum distance between ATG UE from BS
	6.7 
which is calculated as in table 1

	Path Loss (dB)
	108
	114
	121

	BS output power (dBm)
	46
	53
	53

	BS antenna gain can assume (dBi)
	25.1
	25.1
	25.1

	[bookmark: _Hlk127432049]ATG UE antenna gain (dBi)
	0
	17
	17

	Maximum input level (dBm)
	-37
	-19
	-26


Observation 1: max input level is -37dBm for 2GHz and -19dBm for 4GHz with min 3km distance assumption. If we assume min 6.7km min distance, max input level is -26dBm 4GHz.
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	2GHz
	ATG UE
	MR BS
	Legacy UE

	Max input power/blocking
	-37
	-38
	-25

	Max output power
	40 for 200km cell range
33 for 100km cell range
	38
	26

	NF
	[10]
	10
	9
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Table 3 compared some requirements between ATG UE, legacy UE and MR BS for 2GHz. Considering the max output power and blocking requirement, ATG UE is very similar to MR BS. In our view, ATG UE could use the same noise figure requirement as legacy UE.
Proposal 1: ATG UE could use 10dB as the noise figure for omni-direction assumption, the same as MR BS.
Table 4. 4GHz Parameter Comparison
	4GHz
	ATG UE
	Legacy UE
	MR BS

	Max input power/blocking
	-19
	-25
	-38

	Max output power
	26
	26
	38

	NF
	larger than 9dB
	9
	10


ATG UE for 4GHz is similar to legacy UE from the perspective of output power, but ATG UE has a higher requirement for max input power. Considering this difference, the noise figure could be relaxed from 9dB if we assume ATG UE at 4GHz is like handhold UE adding large antenna array. 
Proposal 2: Noise figure of ATG UE for 4GHz could be relaxed compared with legacy UE 9dB NF if we assume ATG UE at 4GHz is like handhold UE adding large antenna array.
We notice that there are two NF requirements for ATG UE. Considering the calculation, two factors, frequency and antenna types lead to this difference. Different antenna types cause different ATG UE output power and finally cause different RF requirements. So we suggest defining at least two kinds of power classes based on the antenna types
Proposal 3: Define at least two kinds of power classes based on the antenna types. One for omni-direction and the other for antenna array.
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In this contribution, ATG UE requirements are discussed with the following proposals:
Observation 1: max input level is -37dBm for 2GHz and -19dBm for 4GHz with min 3km distance assumption. If we assume min 6.7km min distance, max input level is -26dBm 4GHz.
Observation 2: ATG UE for 2GHz is very similar to MR BS from perspective of output power, blocking requirement.
Observation 2: ATG UE for 2GHz is very similar to MR BS from perspective of output power, blocking requirement.
Proposal 1: ATG UE could use 10dB as the noise figure for omni-direction assumption, the same as MR BS.
Proposal 2: Noise figure of ATG UE for 4GHz could be relaxed compared with legacy UE 9dB NF if we assume ATG UE at 4GHz is like handhold UE adding large antenna array.
Proposal 3: Define at least two kinds of power classes based on the antenna types. One for omni-direction and the other for antenna array.
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