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1. Introduction
After RAN4 #106 meeting, a good process had been reached for ATG UE Tx requirements. In the WF [1], there are still some issues that need to be discussed in this meeting. This paper will focus on these issues.
2. Discussion
1. ATG UE operating bands
After the last meeting discussion, n3, n34, and n41 had been added as the operating band of ATG. We use 2GHz and 4Ghz as simulation carriers, and TDD band n39 is around these frequencies. So the same RF requirements of ATG operating bands can be used for n39, such as ACLR and ACS requirements. Considering the operator deployment, we suggest adding TDD band n39 as the ATG operating band.
[bookmark: _Hlk131944068]Proposal 1: It’s suggested to add TDD band n39 as the operating band of ATG.
2. Transmit modulation quality
[bookmark: _Hlk115470461]#106 meeting had reached the agreement that transmits modulation quality requirements for ATG UE could reuse the existing requirements defined for TN UE in TS 38.101-1. But whether 256 QAM should be supported for ATG UE still need to be discussed. On one hand, although the ATG user's need for uplink is not as strong as that for downlink, with the deployment of ATG the number of users on the aircraft will be increased rapidly. Considering more and more UE performance for ATG uplink, 256QAM should be supported. 
[bookmark: _Hlk131944089][bookmark: _Hlk115470024]Observation 1: ATG users need traffic with high throughput, and the ATG BS has supported 256QAM.
On the other hand, the following table shows the link budget to verify whether 256 QAM could be supported by the current ATG UE antenna configurations. Whether the CPU uses an Omni-direction antenna or beam forming, 256 QAM could be supported.
Table 1. link budget for 256 QAM
	
	Omni-direction antenna
	Antenna array

	EIRP
	33dBm
	43dBm

	Frequency band
	2GHz
	4GHz

	Channel bandwidth
	20MHz
	100MHz

	ATG BS Rx Antenna gain
	25.1dB
	25.1dB

	Thermal noise
	-114dBm/MHz
	-114dBm/MHz

	ATG BS Noise figure
	5dB
	5dB

	SNR
	20dB
	20dB

	Pass Lose
	134dB
	137dB

	Distance
	60.3km
	42.7km


[bookmark: _Hlk131944106]Proposal 2: 256 QAM should be supported for ATG UE.
3. MOP
[bookmark: _Hlk131705445]In the last meeting, we have the following WF for ATG UE MOP requirements.
	Agreement: 
· The lower limit of conductive MOP or TRP of ATG UE is 23dBm
<Way forward >: 
FFS on the upper limit of conductive MOP or TRP of ATG UE



The lower limit has been confirmed. For the 100km coverage assumption of ATG cell, 33dBm MOP is enough for ATG UE at 2GHz in our co-existence contribution. So 40dBm is enough for a 200km cell range at 2GHz. For 4GHz, considering using the beamforming, the MOP upper limit of MOP could be relaxed. Therefore the 40dBm could be set as the MOP upper limit.
[bookmark: _Hlk131944125]Proposal 3: According to simulation results, the 40dBm could be set as the MOP upper limit.
From the above MOP analysis, it is easy to find that the definition of MOP is related to the distance between ATG UE and BS. Consider the special scenario for CPE in the air with high speed and the large distance between CPE and BS, there is no need to define small granularity as 1dBm. With the MOP range of ATG UE, ATG UE MOP capability report could be set as {23dBm, 26dBm, …, 40dBm}.
[bookmark: _Hlk131944143]Proposal 4: UE MOP capability report could be set as {23dBm, 26dBm, …, 40dBm} with 3dB granularity.
4. Minimum output power
In the last meeting, ATG UE minimum output power can be specified as -25dBm+X/20MHz for 2GHz and -20dbm+Y/100MHz for 4GHz, the values of X and Y are dependent on the co-existence study. Based on the calculation with the simulation parameters in Table 2, -26dBm/MHz could be used as the minimum output power for 2GHz and -37dBm/MHz could be used for 4GHz.
Table 2. Minimum output power for ATG UE Tx 
	[bookmark: _Hlk131720487]
	Omni-direction antenna
	Antenna array

	Frequency
	2GHz
	4GHz

	Distance
	3km
	3km

	PL
	108dB
	114dB

	ATG BS antenna gain
	25dBm
	25dBm

	ATG UE antenna gain
	0dBm
	17dBm

	Thermal noise
	-114dBm/MHz
	-114dBm/MHz

	ATG BS Noise figure
	5dB
	5dB

	Minimum output power
	-26dBm/MHz
	-37dBm/MHz


[bookmark: _Hlk131944159]Proposal 5: -26dBm/MHz could be used as the minimum output power for 2GHz and -37dBm/MHz could be used for 4GHz.
5. Power class
In the last meeting, we discussed the definition of power class. First of all, we think it is necessary to define power classes for ATG UE. Because it is hard to use only one power class with only one set of RF requirements, different antenna types is one reason for the large power range. It is easy to find that in the process of defining RF requirements above, antennas are usually divided into two types: omni-direction antenna or antenna array. So there is a way to define two classes, one is for low power range ATG UE which may use antenna array to enhance EIRP and the other is for high power range ATG UE which may only use omni-direction antenna. This definition method would be applicable to all ATG frequency bands, and cover all the power ranges. It is also consistent with the definition of other RF requirements.
Proposal 6: It’s suggested to define two power classes, one is for low power range UE that uses antenna array to enhance coverage and the other is for high power range UE that uses omni-direction antenna.
[bookmark: _Hlk115470282]3. Conclusions
In this contribution, ATG UE Tx requirements are discussed with the following proposals:
Proposal 1: It’s suggested to add TDD band n39 as the operating band of ATG.
Observation 1: ATG users need traffic with high throughput, and the ATG BS has supported 256QAM.
Proposal 2: 256 QAM should be supported for ATG UE.
Proposal 3: According to simulation results, the 40dBm could be set as the MOP upper limit.
Proposal 4: UE MOP capability report could be set as {23dBm, 26dBm, …, 40dBm} with 3dB granularity.
Proposal 5: -26dBm/MHz could be used as the minimum output power for 2GHz and -37dBm/MHz could be used for 4GHz.
[bookmark: _GoBack]Proposal 6: It’s suggested to define two power classes, one is for low power range UE that uses antenna array to enhance coverage and the other is for high power range UE that uses omni-direction antenna.
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