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Introduction 
During the RAN4#106 meeting, progresses were made in addressing the ATG UE Tx requirements, resulting in several agreements documented in a WF [1]. However, there are still unresolved issues that require additional discussion, i.e., degerming the upper limit of conductive MOP or TRP of ATG UE and Minimum output power and deciding whether to support 256 QAM.
This contribution aims to delve further into these concerns and provide proposals.

Discussion
MOP requirements
	Agreement:
· The lower limit of conductive MOP or TRP of ATG UE is 23 dBm
FFS on the upper limit of conductive MOP or TRP of ATG UE



The ATG UE output power depends on the aircraft type and deployment scenario. To ensure the co-existence, it is necessary to limit the upper end of MOP to the maximum output power that has been modelled in the co-existence simulations.

Proposal 1 [bookmark: _Toc127552389][bookmark: _Toc132015721]Use maximum output power in co-existence simulations as MOP upper limit.


Minimum output power

	Agreement:
· ATG UE minimum output power can be specified as -25dBm+X/20MHz for 2GHz and -20dbm+Y/100MHz for 4GHz.
· FFS on X and Y pending on the co-existence study.




The minimum output power can be estimated by considering the scenario with the minimum pathloss towards the BS and maximum antenna gain.
In this case, the minimum altitude considered for ATG is 3 km, which sets the minimum possible distance between the aircraft to an ATG BS at 3 km. In this scenario, the BS antenna is pointing straight up at the UE, while the UE antenna is pointing straight down. Although this scenario is not very likely, it represents the minimum pathloss that could occur theoretically. Assuming a minimum SNR target of 0 dB, the estimated minimum UE power in this scenario is pessimistic, as a higher SNR target is likely to be used in reality, and the UE power could also be higher. 
With the above assumption, for 2 GHz and an omni-directional UE, the coupling loss is 108 dB (pathloss) – 24 dB (BS antenna gain) = 84 dB. With a 20 MHz bandwidth, the BS noise floor is -96 dBm, leading to a required UE power of -12 dBm.
For 4 GHz UE with a 20 dB gain, the coupling loss is 114 dB (pathloss) – 24 dB (BS antenna gain) – 17 dB (UE antenna gain) = 73 dB. With a 100 MHz bandwidth, the BS noise floor is -89 dBm which requires a UE output power of -16 dBm.
Based on these calculations, a minimum output power of -20 dBm should be sufficient. However, it is worth noting that this analysis relies on an unlikely scenario in which an aircraft is directly above a BS at minimum altitude. If a more realistic scenario would be considered, then an even higher UE minimum output power could be considered. 
The requirement for minimum output power may not be significantly impacted by the scaling of bandwidth, as the above estimations showed that it has already much more relaxed compared to the current requirement specified for the UE in TS 38.101-1[18]. Therefore, our proposal is to set X and Y to 0 for the following: 
-25 dBm + X/20 MHz for 2GHz and -20 dBm + Y/100 MHz for 4 GHz. X = 0, Y = 0

Proposal 2 [bookmark: _Toc127552390][bookmark: _Toc132015722]Define UE minimum output power to be -25 dBm for 2 GHz, and -20 dBm for 4 GHz.

EVM requirements
	Agreement:
· Transmit modulation quality requirements for ATG UE could reuse the existing requirements defined for TN UE in TS 38.101-1, 
· FFS on whether 256 QAM should be supported.



For the ATG UE, a high-capacity link to the aircraft is required and it is expected that with LoS a high SNR can be achieved, and the same modulation order will be utilized most of the time. As a result, a high modulation order, i.e., 256 QAM is essential for the ATG UE. 


Proposal 3 [bookmark: _Toc132015723]256 QAM should be supported for ATG UE.

Conclusion

Based on the discussion in the previous sections we propose the following:
Proposal 1	Use maximum output power in co-existence simulations as MOP upper limit.
Proposal 2	Define UE minimum output power to be -25 dBm for 2 GHz, and -20 dBm for 4 GHz.
Proposal 3	256 QAM should be supported for ATG UE.
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