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Introduction
In RAN4#105 meeting, a way forward [1] was approved with some options for each issue to further discuss. In this paper, we’d like to provide our views on ATG UE Tx requirements.
Discussion 
Issue 1-2-1: MOP requirements:
<Way forward >: 
RAN4 can specify a range of ATG UE MOP, e.g.. 29dBm ~ FFS. ATG UE can indicate its MOP by using UE capability. The tolerance of ATG UE MOP can be ±2dB.
The indicated capability takes into account the band in which the UE is operating and any NS value signalled.
It is not precluded that there is no upper boundary for MOP.
The way forward for MOP is shown above. We’d like to further discuss this requirements based on the coexistence study outcomes. Based on the simulation results, the CDF of ATG UE UL Tx power at 2GHz is shown below. And the targeted 15dB SNR can be easily achieved due to the ideal free space path loss model.
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Figure 1 CDF of ATG UE Tx power(dBm)
For 100km coverage assumption of ATG cell, it can be observed that 35dBm MOP is enough for ATG UE to meet the demands at 2GHz. If the targeted ATG cell coverage is 300km, 47dBm MOP can guarantee the same system performance as 100km cell coverage. Thus, 50dBm~60dBm is enough to assume the upper boundary of MOP.
Observation 1: 50dBm~60dBm is enough to assume the upper boundary of MOP.
For lower boundary, if ATG UE reports 25dBm, it can be observed that 60% ATG UE may transmit the maximum output power. If ATG UE reports 29dBm, it can be observed that 30% ATG UE may transmit the maximum output power.
Observation 2: it’s reasonable to assume 25dBm~29dBm lower boundary of MOP.
Proposal 1: The range of ATG UE MOP can be 29dBm ~ 60dBm, and the granularity is per band.
Issue 1-2-2: MPR/AMPR requirements
<Way forward >: 
FFS whether to specify MPR/AMPR requirements for ATG UE for single carrier operation or not.
Since ATG UE is not restricted by terminal size and power assumption compared with handheld UE, a transmitter with better linear performance can be designed and implemented for ATG UE. Thus, ATG UE can meet out-of-band emission and spurious emission requirements without power reduction. Additionally, a good LO with low DC leakage and image interference can be expected for ATG UE. Similarly, ATG UE can achieve the same EVM requirements as TN UE without power reduction.
Finally, because it’s up to ATG UE to indicate the maximum output power, ATG UE can report this MOP capability based on the real implementation with maximum flexibility. In total, there is no need to specify MPR/AMPR requirements for ATG UE.
Proposal 2: there is no need to specify MPR/AMPR requirements for ATG UE.
Issue 1-2-5: Minimum output power
<Way forward >: 
To further evaluate based on the minimum couple loss between ATG UE and BS and other parameters.
According to the contribution [2, 3], companies provided some technical judgements and analysis about the minimum output power. 
Minimum output power for ATG UE + antenna gain for ATG UE + antenna gain for BS – pathloss(2GHz, 3000m) >= RESENS of BS. And the assumptions for each parameter are shown below.
Antenna gain for ATG UE: 10 dB.
Antenna gain for BS: 23dB
Pathloss(2GHz, 3000m) = 32.5 +20log10(2)+20log10(3000)=108dB
REFSENS for BS 5MHz = -101.7 dBm
So Minimum output power for ATG UE is -27dBm.
Proposal 3: To specify Minimum output power for ATG UE as -27dBm/5MHz and scale this value for other different channel bandwidths.
Issue 1-2-6: Transmit OFF power and Transmit ON/OFF time mask
<Way forward >: 
· Option 1: it’s proposed to reuse the current requirements for Transmit OFF power and Transmit ON/OFF time mask as TS 38.101-1.
· Option 2: More relaxed transmitter OFF power specified based on MCL between the aircraft and BS.
Proposal 4: it’s proposed to reuse the current requirements for Transmit ON/OFF time mask as TS 38.101-1
For Transmit OFF power, this requirements are related to the floor noise level in the system. For terrestrial network, it is assumed that 98% of the mobiles are in idle mode. If transmitter OFF power is too relaxed, the floor noise in the system will be increased distinctly. In addition, some implementations of ATG UE are based on AAS architecture and antenna gain can’t be ignored.
Observation 3: If transmitter OFF power for ATG UE is too relaxed, the floor noise in the system will be increased distinctly.
3 Summary
Based on the discussion, all the observations and proposals are listed below:
Observation 1: 50dBm~60dBm is enough to assume the upper boundary of MOP.
Observation 2: it’s reasonable to assume 25dBm~29dBm lower boundary of MOP.
Proposal 1: The range of ATG UE MOP can be 29dBm ~ 60dBm, and the granularity is per band.
Proposal 2: there is no need to specify MPR/AMPR requirements for ATG UE.
Proposal 3: To specify Minimum output power for ATG UE as -27dBm/5MHz and scale this value for other different channel bandwidths.
Proposal 4: it’s proposed to reuse the current requirements for Transmit ON/OFF time mask as TS 38.101-1
Observation 3: If transmitter OFF power for ATG UE is too relaxed, the floor noise in the system will be increased distinctly.
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