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1. Introduction
A new WID on Air-to-ground network for NR is approved in RAN #95 e-meeting. One objective is to define RF core requirement for ATG UE and gNB.
In this contribution, we focus on the discussion of gNB classes and UE types for ATG.
2. Discussion
In practical deployment scenario, ATG would only be linearly deployed along airplane route rather than traditional hexagon network. Following fig shows one typical deployment scenario for ATG.


For ATG gNB class definition, the method as for HAPS gNB class could be referred but with different minimum distance. For the distance definition between ground gNB and UE airplane, we have following three options:
· Option 1: only description with vertical distance between ground gNB and air UE without any description of the horizon distance.
· Option 2: 3D- distance between ground gNB and air UE
· Option 3: both vertical distance and horizon distance 
Normally, the minimum horizontal distance between ATG UE and gNB could be zero, and the maximum horizon distance is based on actual deployment and no need to limit it. So for ATG cell, it’s suggested to only define vertical altitude. 
Proposal 1: ATG BS class is defined as indicated below:
-	ATG Base Stations are characterized by requirements derived from ATG scenarios with a ground BS to air UE with typical vertical altitude range 8-12km.
-	Unless otherwise stated, ATG BS class would refer to Wide Area BS class.
ATG UE fly in the sky with different RF characteristics compared with legacy UE. new RF requirements are required and legacy UE types are not applicable for ATG UE anymore. For example, 36dBm~42dBm EIRP assumption, which is larger than any FR1 power class. For the airplane, reserved spatial size for ATG antenna is limited. It’s very hard for ATG UE to support multi-band antenna arrays. For some bands, omni-directional antenna is considered with larger output power for UL coverage. for other bands, antenna array is designed to achieve higher antenna gain with relatively low output power, e.g. 26dBm power with 10-16dBi antenna gain.
Proposal 2: it’s suggested to define a new UE type for ATG UE.
Following table show the linkage budget for ATG UL. 36dBm EIRP could make sure UL coverage even with 8dB IoT assumption.
Observation 1: minimum 23dBm/MHz EIRP for ATG UE could make sure UL coverage. 
	CPE EIRP
	36dBm/20MHz

	gNB Rx gain
	23dBi

	distance
	100km

	PL
	144dB at 4GHz

	Rain attenuation
	2dB

	Received signal
	-100dBm/MHz

	Thermal noise
	-109dBm/MHz with 5dB NF

	IoT due to 5G terrestrial network
	8dB

	SNR
	-1dB



3. Conclusions
In this contribution, ATG gNB class and ATG UE type are discussed with following proposals:
Proposal 1: ATG BS class is defined as indicated below:
-	ATG Base Stations are characterized by requirements derived from ATG scenarios with a ground BS to air UE with typical vertical altitude range 8-12km.
-	Unless otherwise stated, ATG BS class would refer to Wide Area BS class.
Proposal 2: it’s suggested to define a new UE type for ATG UE.
Observation 1: minimum 23dBm/MHz EIRP for ATG UE could make sure UL coverage.
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