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1. Introduction
In RAN #96 meeting, the Revised WID[1] on Air-to-ground network for NR was agreed. Objective of core part WI for RF requirement is shown as follows:
	· 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 new UE/BS type(s) for ATG network if necessary



In this meeting, RAN4 work on BS RF core requirements for ATG network for NR starts. This contribution provides our general consideration on BS RF core requirements for ATG network for NR.
2. Discussion
Difference between ATG BS and TN BS, or HAPS BS
In TS 38.104, The TN WA BS is defined for Macro Cell scenarios with a BS to UE minimum distance along the ground equal to 35 m, and the HAPS BS is defined for High Altitude Platform scenarios with a BS to ground UE minimum distance of typically around 20km. For ATG BSs, they are deployed on the ground to serve ATG UEs (CPE type of UE mounted in the aircraft) on the air, and the flight altitude of aircraft is from 9.5~12km, even up to 13km. and the distance between air craft and the nearest ATG BS could be more than 200km and even up to 300km. Therefore, ATG network should be able to provide up to 300km cell coverage range. Since the scenario for ATG is different from existing scenarios for TN BS and scenario for HAPS, so ATG BS class is different from current TN BS classes and HAPS BS class. 
Observation 1: ATG BS class is different from current TN BS classes and HAPS BS class. 
Since ATG is introduced as a new network, so the coexistences including coexistence between ATG and ATG, coexistence between ATG and TN need to be considered.  Especially for some operator, to deploy both ATG and TN with same frequency to save frequency resource cost, so coexistence between ATG and TN with same frequency also needs to be considered. The ACLR, ACS requirement depends on the required ACLR, ACS for co-existence by co-existence simulation. Therefore, the ACLR, ACS requirement for ATG BS may be different from that of current TN BS. At same time, the OBUE dependent on ACLR may be different from that of current TN BS. 
[bookmark: _GoBack]Observation 2: The ACLR, OBUE, and ACS requirements for ATG BS may be different from that of current TN BS. 
Generally, the BS core requirement is dependent on the frequency range, BS type, operating band, and numerology (BS channel bandwidth, Sub-carrier spacing).  The existing frequency range (FR1), BS types (1-C, 1-H, and 1-O), operating band (some operating band for TN), BS channel bandwidth (defined for TN) and Sub-carrier spacing (defined for TN) in TS 38.014 are applicable for ATG BS. So we think TN BS requirements for WA BS class except ACLR, OBUE and ACS can be reused for ATG BS.  
Observation 3: TN BS requirements for WA BS class except ACLR, OBUE, and ACS can be reused for ATG BS.

Operating band
The operating band for HAPS BS class is defined in TS38.104 shown as follows:
	NR is designed to operate in the operating bands defined in table 5.2-1 and 5.2-2. 
NR operating band n1, which is defined in Table 5.2-1, can be applied for HAPS operation.



According the WID, Example bands include n1, n78 and n79. The operating band(s) for ATG BS is dependent on operators’ interest, not all operating bands for TN BS in TS 38.104 are applicable for ATG BS, like operating band for HAPS, so there is need to identify suitable frequency band(s) for ATG BS. 
Observation 4: Need to identify suitable frequency band(s) for ATG BS.

BS class for ATG
The HAPS BS class is defined in TS38.104 shown as follows:
	For BS type 1-C, 1-H and 1-O, HAPS BS class is defined as indicated below:
[bookmark: _Hlk95396199]-	HAPS Base Stations are characterised by requirements derived from High Altitude Platform scenarios with a BS to ground UE minimum distance of typically around 20km.
-	Unless otherwise stated, HAPS BS class would refer to Wide Area BS class, which is specified in clause 4.4.



Like the HAPS BS class defined in TS 38.104, since Direct Air to Ground communication scenario is different form the existing WA, MR, and LA scenario in TS 38.104, so the ATG BS class is also need to be defined, but whether to refer to existing Wide Area BS class depends on whether requirements associated with ATG BS classes including [ACLR/ACS, and Emission] can be tightened or relaxed to the requirement of existing Wide Area BS.
The following ATG Base station class definition can be as starting point.
ATG Base Stations are characterised by requirements derived from Direct Air to Ground communication scenarios with a ground BS to air UE minimum distance of typically around [TBD km].
Observation 5: The following ATG Base station class definition can be as starting point.
ATG Base Stations are characterised by requirements derived from Direct Air to Ground communication scenarios with a ground BS to air UE minimum distance of typically around [TBD km].

3. Conclusion
This contribution provides our general consideration on BS RF core requirement for ATG network for NR. The following observations are concluded as follows:
Observation 1: ATG BS class is different from current TN BS classes and HAPS BS class. 
Observation 2: The ACLR, OBUE, and ACS requirements for ATG BS may be different from that of current TN BS. 
Observation 3: TN BS requirements for WA BS class except ACLR, OBUE, and ACS can be reused for ATG BS.
Observation 4: Need to identify suitable frequency band(s) for ATG BS.
Observation 5: The following ATG Base station class definition can be as starting point.
ATG Base Stations are characterised by requirements derived from Direct Air to Ground communication scenarios with a ground BS to air UE minimum distance of typically around [TBD km].
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