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Introduction
In RAN#95e meeting, the work item [RP-221369] on Air-to-ground network for NR was approved as one of Rel-18 RAN4 package. During the last RAN4 meeting, we have reached good progress for ATG BS in [2], however there are still some open issues left for further discussion. In this contribution, we want to share further views on ATG BS RF requirements..
· Specify features to core specifications for ATG BS and UE [RAN4]
· Scenario: 
· BS on the ground, and the CPE type of UE mounted in the aircraft
· A direct radio link between BS on the ground and CPE type of UE mounted in the aircraft
· Note: The deployment characteristics described in the justification section shall be taken as a basis for the technical discussion.
· Specify core requirements for coexistence between ATG and IMT terrestrial network
· Example bands include n1, n78 and n79.
· Perform FR1 co-existence evaluation for ATG network (e.g. ACLR, ACS)
· Identify key characteristics where it is necessary to differentiate ATG ground-based BS and UEs from conventional ground based BS and UEs
· Aim to reuse existing requirements for BS and UE where possible, e.g.,
· Reuse TN BS requirements for ATG BS
· Specify RF requirements for ATG UE/BS
· Considering the results of co-existence simulations in terms of impact on emissions and RX requirements, cell sizes and link budgets, technology capabilities, likely BS and UE architectures and other relevant aspects.
· Taking into account identified differences between ATG and fully ground based systems
· Consider BS type 1-C/1-H/1-O and specify the requirements
· Consider conductive requirements for UE
· Specify RRM core requirements for ATG UE 
· Taking into account identified differences between ATG and fully ground based systems
· Considering the different nature of ATG UEs and their view of the network, increased cell sizes and other relevant aspects
· Specify new UE/BS type(s) for ATG network if necessary
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2.1. ATG BS type
As shown in the following Figure, ATG BS need to track the aircraft to provide the corresponding traffic service, therefore BS type 1-H or BS type 1-O should be more straight forward method to provide the beam tracking capability. In the last RAN4 meeting, we have reached the following agreement for ATG BS type with FFS for BS type 1-C for ATG BS. From our understanding, BS type 1-C is not appropriate BS type for it since BS type 1-C is not supposed to have beam tracking capability to serve the CPE mounted on the aircraft. We could understand the motivation that it might be quite easy and straight forward to define requirement for BS type 1-C for ATG BS since RF requirements for ATG BS type 1-H/1-O is defined on top of BS type 1-C, however from our understanding, 3GPP should give good guidance how to implement the practical ATG BS type, otherwise it might be misleading to the industry. 
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Figure 2.2.1-1 ATG network coexisting with terrestrial network [Rural area]
Agreement: Use BS type 1-H, 1-O as baseline. FFS for BS type I-C.
Proposal 1: to preclude the BS type 1-C for ATG BS.
2.2. ATG BS requirements
For the RF requirement of ATG BS, we have reached good consensus on lots of RF requirement of ATG BS,. Currently, EVM requirement, ACLR/UEM of transmitter and ACS/in-band blocking requirement of receiver are still kept open. For latter requirement as mentioned before, these are highly dependent on the outcome of coexistence study, therefore in this contribution, we want to further discuss the necessity of 256QAM for ATG BS and its feasibility to support 256QAM.
From the hardware feasibility perspective, the ATG BS are reusing the existing hardware of TN BS as much as possible. In other words, the all contributing factors for EVM performance should be the similar for ATG BS and the legacy TN BS, therefore it’s feasible to support the 256QAM at ATG BS with 3.5% EVM requirement.
In addition, based on the following downlink link budget for ATG CPE at the edge of cell radius 50km with its bore sight of ATG BS beam steering towards the ATG CPE, it seems that 22.6dB SNR could be achieved, therefore from my understanding, it’s still possible to provide the 256QAM in the downlink direction. 
	Downlink
	
	

	Tx
	
	

	gNB Tx power
	dBm
	46

	gNB Antenna Gain
	dBi
	25.16179974

	Tx EIRP
	dBm
	71.16179974

	
	
	

	Rx
	
	

	Thermal Noise Density
	dBm/Hz
	-174

	CPE Noise Figure
	dBi
	9

	CPE BW
	MHz
	20

	CPE BW
	dBm
	-91.99 

	CPE antenna gain
	dBi
	0

	
	
	

	Channel
	Rural
	

	fc
	GHz
	4.9

	CPE height
	m
	12000

	gNB height
	m
	35

	ISD
	km
	100

	Cell radius
	km
	50

	Distance
	m
	51411.68374

	Pathloss
	dB
	140.4669303

	SNR
	
	22.68456945




Conclusions
In this contribution, we shared some initial views on coexistence study for ATG BS and UE RF requirements and proposals are made as following:
Proposal 1: to preclude the BS type 1-C for ATG BS.
Proposal 2: to define the 256QAM for ATG BS with 3.5% EVM requirement.
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