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1 Introduction 
In RAN4#106bis and RAN4#107, WFs on ATG UE RF in [1,2] were approved with some remaining issues for ATG UE RF requirements. In this paper, we provide our views on remaining ATG UE RF requirements.
2 Discussion 
2.1 Configured transmitted power
As agreed in [1], the configured transmitted power shall be introduced for ATG UE. The following candidate option could be considered.
The 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, PMaxOutputpower}
PCMAX_H,f,c = PEMAX,c
  where
	PEMAX,c is the value given by [either the p-Max IE or the field additionalPmax of the NR-NS-PmaxList IE], whichever is applicable according to TS 38.331[7];
	PMaxOutputPower is the maximum UE output power at maximum modulation order and full 	PRB configurations which is indicated by ATG UE;

Since PMaxOutputPower is the lower bound of MoP which is indicated by ATG UE and PEMAX,c is the upper limit of transmit power which is controlled by network, therefore it is reasonable to use above option to configure ATG UE transmit power.

Proposal 1: RAN4 to adopt the following equations to configure transmitted power:

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, PMaxOutputpower}
PCMAX_H,f,c = PEMAX,c
where
	PEMAX,c is the value given by [either the p-Max IE or the field additionalPmax of the        	NR-NS-PmaxList IE], whichever is applicable according to TS 38.331[7];
	PMaxOutputPower is the maximum UE output power at maximum modulation order and 	full PRB configurations which is indicated by ATG UE;

2.2 Upper bound of UE transmit power in specification
In [2], 40dBm was agreed as upper limit for new capability for maximum conductive output power or TRP. But we should note that the MoP indicated by ATG UE is defined at maximum modulation order and full PRB configurations. Based on the co-existence simulation, 40dBm is assumed as the upper limit of MoP at any modulation order and PRB configuration which should be clarified in RAN4 specification. 
Proposal 2: RAN4 to clarify in the TR38.876 and TS38.101-1 that the transmit power of ATG UE should not exceed 40dBm.

2.3 Minimum output power
In [2], the minimum output power was discussed and the way forward is FFS the assumption of minimum distance between ATG BS and ATG UE to derive the minimum output power.

	Sub-topic 1-3 Minimum output power for ATG
Candidate options:
· Option 2: Considering some margins, the minimum output power for ATG could be written as below with 25Db relaxation:
	Channel bandwidth
	(MHz)
	5,10,15,20
	25,30,35,40,45,50
	60,70,80,90,100

	REF_SCS
	(kHz)
	15
	30

	Minimum output power
	(dBm)
	-40+25
	-40+25+10log10 (BWChannel /20)
	-40+25+10log10 (BWChannel /20)

	Measurement bandwidth
	(MHz)
	MBW=REF_SCS*(12*NRB+1)/1000

	NOTE: The minimum output power value is rounded to the nearest number down to one decimal point.



· Option 3: Define UE minimum output power to be -25 dBm for 2 GHz, and -20 dBm for 4 GHz.
· Option 5: the minimum output power for ATG UE could be [-3dBm/100MHz] and scale with other BW.
<Way forward>: FFS the assumption of minimum distance between ATG BS and ATG UE to derive the minimum output power.



For TN, the BS height of 35m was assumed and -25dBm was defined with the assumptions of min. CL is 70dB. As agreed in the co-existence study discussion, 3000m is the lower boundary for the aircraft altitude.
With the co-existence simulation calibration results, it could be observed that the min. CL for ATG network (both 2GHz and 4GHz) is about 100dB. Therefore, there is 30dB gap. With that, it is proposed to apply 25dB relaxation considering 5dB margin for maximum input level requirement.

Proposal 3: RAN4 to adopt the following minimum output power for ATG for 2GHz and 4GHz.

Table 1: Minimum output power for ATG
	Channel bandwidth
	(MHz)
	5,10,15,20
	25,30,35,40,45,50
	60,70,80,90,100

	REF_SCS
	(kHz)
	15
	30

	Minimum output power
	(dBm)
	-15
	-15+10log10 (BWChannel /20)
	-15+10log10 (BWChannel /20)

	Measurement bandwidth
	(MHz)
	MBW=REF_SCS*(12*NRB+1)/1000

	NOTE: The minimum output power value is rounded to the nearest number down to one decimal point.



2.4 Maximum input level
For maximum input level, as discussed in section 2.3, the same relaxation of 25dB could be applied. 

Proposal 4: RAN4 to adopt the following maximum input level for ATG for 2GHz and 4GHz.

Table 2: Maximum input level
	Rx Parameter
	Units
	Channel bandwidth (MHz)

	
	
	5, 10, 15, 20
	25, 30, 35, 40, 45, 50
	60, 70, 80, 90, 100

	Power in Transmission Bandwidth Configuration4
	dBm
	02
	0 + 10log10(BWChannel /20)Note 2
	52

	
	
	-23,5
	-2 + 10log10(BWChannel /20)Note 3,5
	33,5

	NOTE 1:	The transmitter shall be set to 4 dB below PCMAX_L,f,c at the minimum uplink configuration specified in Table 7.3.2-3 and 7.3F.2-3 for shared spectrum channel access operation with PCMAX_L,f,c as defined in clause 6.2.4.
NOTE 2:	Reference measurement channel is A.3.2.3 or A.3.3.3 for 64 QAM.
NOTE 3:	Reference measurement channel is A.3.2.4 or A.3.3.4 for 256 QAM.
NOTE 4:	10log10(x) is rounded to the nearest 0.5dB value.
NOTE 5:	 Reference measurement channel is A.3.2.x for 1024 QAM.



3 Conclusions
This contribution provided our considerations on ATG UE requirements. We have the following observations and proposal:
Proposal 1: RAN4 to adopt the following equations to configure transmitted power:

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, PMaxOutputpower}
PCMAX_H,f,c = PEMAX,c
where
	PEMAX,c is the value given by [either the p-Max IE or the field additionalPmax of the        	NR-NS-PmaxList IE], whichever is applicable according to TS 38.331[7];
	PMaxOutputPower is the maximum UE output power at maximum modulation order and 	full PRB configurations which is indicated by ATG UE;

Proposal 2: RAN4 to clarify in the TR38.876 and TS38.101-1 that the transmit power of ATG UE should not exceed 40dBm.
Proposal 3: RAN4 to adopt the following minimum output power for ATG for 2GHz and 4GHz.
Proposal 4: RAN4 to adopt the following maximum input level for ATG for 2GHz and 4GHz.
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