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1	Introduction
During RAN4#104bis-e, a WF was agreed on UE requirements for ATG. Several issues were left open. This document presents some further views on the open issues for receiver aspects.
[bookmark: _Ref178064866]2	Discussion
2.1	General considerations
In the ATG scenario, the UE is mounted on the fuselage of a commercial aircraft. Depending on the aircraft, the ATG UE may be located in relative proximity to other radio equipment or equipment that is sensitive to interference, some of which may be flight critical, and appropriate regulations will need to be followed. This may have an impact on the allowable UE output power, as well as some emissions requirements.
To be mounted on the fuselage, the UE electronic and radio components will need to meet avionics specifications and will need to be capable to withstand high altitude environmental conditions. It is also possible that the radome can have quite different properties to those usually used for ground-based CPE and BS.
Bearing these constraints in mind, it may not be the case that an aircraft mounted UE can be assumed to meet all of the requirements of terrestrial handheld UEs and CPEs. RAN4 should take care that UE requirements are sufficient for network operation based on the group’s expertise in mobile communications, but take care not to constrain the ability to design UEs that will ultimately be avionics equipment.
[bookmark: _Toc118731079]ATG RX UE requirements should be the minimum sufficient for proper network operation, even if these are more relaxed than TN UE requirements, in order to offer design flexibility for the avionics environment.

2.2 In-band blocking
During RAN4#104bis-e, it was agreed that the in-band blocking requirement could assume the existing requirement as a baseline, but further investigated.
In-band blocking for an ATG UE could occur due to the presence of neighbour operator gNB on the ground. To further consider the likely IBB levels, we consider a scenario in which an aircraft is just 3km above the ground and passing over a TN BS. It should be noted that, due to the motion of the aircraft the blocking would be resolved by the aircraft moving away from the TN BS and that this distance assumption is very much worst case. We further assume that the TN BS antenna gain in the direction of the aircraft is 0dBi. Since the TN BS will have downtilt and be pointing it’s beam towards UEs on the ground, assuming 0dBi is pessimistically high. We also assume 0dBi antenna gain for the ATG UE; this is assuming that the ATG is either omni-directional, or has beamforming but is pointing it’s beam away from the TN BS.
The FSPL pathloss for 3km is 108dB at 2GHz and 114B at 4GHz. Assuming a 43dBm BS at 2GHz, this equates to -65dBm RX power. For 4GHz, assuming 53dBm BS TRP, the blocking power is -61dBm. 
The above estimations are based on very pessimistic corner case assumptions on aircraft height and antenna gains, and yet the blocking levels are 5-10dB lower than the -56dBm requirement in the first adjacent channel and 15-20dB lower than the -44dBm requirement in the second adjacent channel. From these observations, it seems that there is scope to relax the in-band blocking requirements considerably.
As discussed in section 2.1, since the constraints on ATG UEs are not fully known, it is useful to set the requirements to the minimum required from a mobile communications point of view. Since it appears that the in-band blocking requirements may be able to be relaxed compared to TN UEs, further investigation should be performed.
[bookmark: _Toc118731080]RAN4 to investigate relaxation of IBB requirements from the baseline of the TN specs to potentially around -65dBm.
2.3 Maximum input level
In order to estimate the maximum input level, we consider a scenario in which the link budget is designed to achieve 20dB SNR at the UE at a maximum distance of 200km. The minimum distance from an ATG BS serving an aircraft to the aircraft itself is assumed to be 50km. When an aircraft is 50km from the ATG BS, then maximum input level will occur.
For 2GHz, a 20MHz bandwidth is assumed. For 20dB SNR, the RX power level at the UE needs to be around -72dBm. The pathloss at 200km is 144dB and at 50km 132dB; i.e. the pathloss decreases by 12dB from 200km to 50km. Assuming that the ATG BS transmits with the same power and that the beam gain on both UE and BS side are the same for the 50km and 200km distances, then the RX power at the UE will increase from -72dBm to -60dBm. Thus, -60dBm is an estimate for the maximum input level, since it can be assumed that there will not be other nearby ATG BS that also point their beams at the UE.
For 4GHz, a 100MHz channel bandwidth is assumed. For 20dB SNR, the RX power level at the UE needs to be around -65dBm. The pathloss at 200km is 150dB and at 50km 138dB; thus there is a 12dB difference between 200km and 50km. Assuming that the ATG BS transmits with the same power and that the beam gain on both UE and BS side are the same for the 50km and 200km distances, then the RX power at the UE will increase from -65dBm to -53dBm.
The assumption of 20dB target SNR at 200km is rather aggressive, and in reality, the link budget and RX power may be lower. Even with this example, however, it is obvious that the maximum input level can be considerably lower than -25dBm.
As discussed in section 2.1, since the constraints on ATG UEs are not fully known, it is useful to set the requirements to the minimum required from a mobile communications point of view. Since it appears that the maximum input level requirement may be able to be relaxed compared to TN UEs, further investigation should be performed.
[bookmark: _Toc118731081]RAN4 to investigate relaxation of the maximum input level requirement, potentially to around -50dBm.

Page 4
Draft prETS 300 ???: Month YYYY

	4/4	
Conclusion
Based on the discussion in the previous sections we propose the following:
Proposal 1	ATG RX UE requirements should be the minimum sufficient for proper network operation, even if these are more relaxed than TN UE requirements, in order to offer design flexibility for the avionics environment.
Proposal 2	RAN4 to investigate relaxation of IBB requirements from the baseline of the TN specs to potentially around -65dBm.
Proposal 3	RAN4 to investigate relaxation of the maximum input level requirement, potentially to around -50dBm.
 

