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1. Introduction
After the discussion in RAN4 #104 e-meeting, there are still some ATG BS requirements that need to be discussed further.
This contribution provides our consideration on ATG RF requirements for BS classes, types and requirements.
2. Discussion
2.1. ATG BS class
ATG BS class had been reached an agreement at RAN4 #104 e-meeting, which will follow the approach of HAPS. HAPS BS class is defined by a typical distance from BS and ground UE. Similar with this way, ATG BS class is appropriate to define a typical vertical distance between ATG UE and gNB. The flight altitude range of aircraft is from 7~12km without considering the takeoff and landing of the aircraft. Because the time of the takeoff and landing is short, and this scenario is not typical compared with the whole flight.
[bookmark: _Hlk115031183]Proposal 1: ATG BS class is defined with a BS to ATG UE typical vertical distance around 7~12km.
2.2. ATG BS type
[bookmark: OLE_LINK3][bookmark: OLE_LINK4][bookmark: _Hlk115467250]1-H and 1-O had been agreed as the base type for ATG BS at RAN4 #104 e-meeting. Considering the incompatibility of BS type 1-C with beamforming, its beam tracking capability does not apply to ATG, hence inferiority to 1-H and 1-O in research and deployment.
[bookmark: _Hlk115470508][bookmark: _Hlk115031219]Observation 1: Considering the incompatibility of BS type 1-C with beamforming, its beam tracking capability does not apply to ATG.
BR RF requirements of type 1-H can be divided into conducted requirements and OTA requirements. When defining the RF requirements of 1-H, the conducted requirements are defined which are also applicable to the BS type 1-C. The definition of type 1-C RF requirements will not bring additional work, so 1-C can be retained as the possibility of ATG BS type.
[bookmark: _Hlk115468169]Observation 2: While defining the BS type 1-H RF requirements, the BS type 1-C RF requirements are also defined.
Proposal 2: The BS types 1-H and 1-O are the first choice of ATG BS types, however, 1-C is not excluded.
2.3. ATG BS requirements
[bookmark: _Hlk115467973]Several RF requirements have been approved at RAN4 #104 e-meeting, and most of them reuse the same requirements defined in TS38.104. According to the Table 1 from CCSA, ATG users need traffic with high throughput. So 256 QAM is needed for ATG. The EVM requirement in TS 38.104 could be reused
[bookmark: _Hlk115470461][bookmark: _Hlk115470024]Observation 3: ATG users need traffic with high throughput, the details are listed in the following table.
[bookmark: _Hlk115470061]Table 1. throughput calculation per airplane
	Use case
	Simultaneous active UE number
	DL target throughput
Mbps
	UL target throughput
Mbps

	social media
	7
	0.25 per user
	0.05 per user

	Video chat
	5
	0.5 per user
	0.5 per user

	standard-definition video
	15
	1 per user
	0.024 per user

	high-definition video
	5
	2 per user
	0.048 per user

	Web browsing
	25
	0.25 per user
	0.0375 per user

	others
	15
	0.25 per user
	0.016 per user

	total
	72
	39.25 
	4.6

	Note: above assuming 180 seats per airplane, 80% passengers, 50% of whom use ATG service.


[bookmark: _Hlk115469521][bookmark: _Hlk115469796]The following Table 2 shows the link budget to verify whether 256 QAM could be supported by the current BS antenna configurations and output power provided by vendor. Table 2 refer to R4-2213686 from ZTE [1].
Table 2. link budget for 256 QAM
	[bookmark: _Hlk115468927]ATG UE Tx Antenna gain
	20.1dBi

	ATG UE Tx transmit power
	29dBm

	Frequency band
	4.9GHz

	Channel bandwidth
	100MHz

	ATG gNB Rx Antenna gain
	25.1dBi

	ATG gNB Thermal noise
	-114dBm/MHz

	ATG gNB Noise figure
	5dB

	SNR
	25dB

	Pass Lose
	138.2dB

	Distance
	39.8km


[bookmark: _Hlk115470112]Observation 4: The link budget shows 256 QAM cloud be supported by current configuration provided by vendor.
Proposal 3: 256 QAM should be supported at ATG gNB, and the same EVM requirements in TS 38.104 could be reused.
[bookmark: _Hlk115470282]3. Conclusions
In this contribution, ATG gNB classes and types are discussed with following proposals:
Proposal 1: ATG BS class is defined with a BS to ATG UE typical vertical distance around 7~12km.
Observation 1: Considering the incompatibility of BS type 1-C with beamforming, its beam tracking capability does not apply to ATG.
Observation 2: While defining the BS type 1-H RF requirements, the BS type 1-C RF requirements are also defined.
Proposal 2: The BS types 1-H and 1-O are the first choice of ATG BS types, however, 1-C is not excluded.
Observation 3: ATG users need traffic with high throughput, the details are listed in the following table.
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Proposal 3: 256 QAM should be supported at ATG gNB, and the same EVM requirements in TS 38.104 could be reused.
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