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Introduction
The ATG UE Tx RF requirements have been discussed in RAN4 meetings with progress and open issues capture in [1, 2]. The following open issue needs further discussion in RAN4. 
· Minimum output power
· Configured maximum output power. 
· Maximum input level
This contribution will present our views for these open issues.
Discussion
 Minimum output power
Multiple contributions [3,4,5] presented in previous meetings have proposed similar proposal on ATG UE minimum output power. Although the analyzing method is different, the proposals are the same. From these contributions, it seems enough to define -25dBm/20MHz for 2GHz and -20dbm/100MHz for 4GHz for ATG UE minimum output power. Reasonable margin is also included in this minimum output power proposal.
Proposal 1: ATG UE minimum output power is specified as -25dBm/20MHz for 2GHz and -20dbm/100MHz for 4GHz.
 Configured maximum output power.
It was agreed to introduce configured maximum output power for ATG UE in [2].
In 36.101-1, the handheld UE is allowed to set its configured maximum output power PCMAX,f,c for carrier f of serving cell c in each slot. The configured maximum output power PCMAX,f,c is set within the following bounds:
PCMAX_L,f,c ≤  PCMAX,f,c  ≤  PCMAX_H,f,c with
	PCMAX_L,f,c = MIN {PEMAX,c– ∆TC,c,  (PPowerClass – ΔPPowerClass) – MAX(MAX(MPRc+∆MPRc, A-MPRc)+ ΔTIB,c + ∆TC,c + ∆TRxSRS, P-MPRc) }
PCMAX_H,f,c = MIN {PEMAX,c,  PPowerClass – ΔPPowerClass }
For ATG UE
· no MPR/A-MPR is defined. so MPRc,∆MPRc and A-MPRc are all zero.
· CA,SUL and DC are not considered in this release, hence ΔTIB,c=0
· ∆TC,c is still applicable since this factor is impacted by the filter flatness in relation to Note 3 in Table 6.2.1-1 of 38.101-1, which is applicable to ATG band n3 and n41.
· ΔPPowerClass is not considered now for ATG.

Then the configured maximum output power PCMAX,f,c for ATG can be set within the following bounds
PCMAX_L,f,c ≤  PCMAX,f,c  ≤  PCMAX_H,f,c with
PCMAX_L,f,c = MIN {PEMAX,c– ∆TC,c,  PPowerClass–∆TC,c }
PCMAX_H,f,c = MIN {PEMAX,c,  PPowerClass }
Proposal 2: The configured maximum output power PCMAX,f,c for ATG UE can be set within the following bounds
PCMAX_L,f,c ≤  PCMAX,f,c  ≤  PCMAX_H,f,c with
PCMAX_L,f,c = MIN {PEMAX,c– ∆TC,c,  PPowerClass–∆TC,c }
PCMAX_H,f,c = MIN {PEMAX,c,  PPowerClass }
Proposal 3: If channel edge filter flatness value ∆TC,c can be covered by power declaration of ATG UE, then the ATG UE just need to ensure its configured maximum output power is MIN {PEMAX,c, PPowerClass }
 Maximum input level
Maximum input level is still open for further discussion. It is pending whether we need to specify two sets of RF requirements for maximum input level.
It is proposed to consider a rough estimation for 2GHz and 4GHz as following. The maximum input level is when the aircraft flies over the ATG BS and transmitting at maximum output power. 
Maximum input level= Pmax, BS - MCL
MCL is calculated by considering the minimum distance of 3km when the airplane flies over the ATG BS. Free space path loss model as below is considered. 
PL = 32.5+20*log10(d in km)+20*log10(f in MHz)
	Frequency
	BS output power
	pathloss
	UE antenna gain
	BS antenna gain
	Maximum input level
	Proposed value

	2GHz
	46 dBm
	108
	0 dB
	25dB
	-37 dBm/MHz
	-35dBm

	4GHz
	53 dBm
	114
	17 dB
	25dB
	-19 dBm/MHz
	-15dBm


Since the difference in calculated values for 2GHz and 4GHz are large, it is appropriate to define different maximum input level for 2GHz and 4GHz.
Proposal 4: it is proposed to define -35dBm maximum input level for 2GHz and -15dBm maximum input level for 4GHz for ATG UE.
Summary
This paper discussed remaining open issue for ATG UE RF requirements. The following observations and proposals are concluded.
Proposal 1: ATG UE minimum output power can be specified as -25dBm/20MHz for 2GHz and -20dbm/100MHz for 4GHz.
Proposal 2: The configured maximum output power PCMAX,f,c for ATG can be set within the following bounds:
PCMAX_L,f,c ≤  PCMAX,f,c  ≤  PCMAX_H,f,c with
PCMAX_L,f,c = MIN {PEMAX,c– ∆TC,c,  PPowerClass–∆TC,c }
PCMAX_H,f,c = MIN {PEMAX,c,  PPowerClass }
Proposal 3: If channel edge filter flatness value ∆TC,c can be covered by power declaration of ATG UE, then the ATG UE just need to ensure its configured maximum output power is MIN {PEMAX,c, PPowerClass }
Proposal 4: it is proposed to define -35dBm maximum input level for 2GHz and -15dBm maximum input level for 4GHz for ATG UE.
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