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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.
[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: _Toc118461951][bookmark: _Toc118464058]ATG TX 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 Output power
TN UEs are subject to requirements on output power. It is a requirement that the specified output power for the UE is achieved. In Rel-16, IABs were created. IABs are network nodes but contain an IAB-MT element that operates UE protocols and transmits in the UL. IAB UL transmission is subject to the BS requirements framework, in which the output power is declared (subject to a maximum declarable power for some BS classes) and the requirement is to meet the declaration.
During discussions on ATG, it has been argued that an ATG UE should be subject to the same requirements as a TN UE, as this enables proper network management of the UEs. This is a valid observation and indeed a knowledge in the network of the UE output power is needed for proper management. The problem for ATG UEs, however, is that it is not entirely clear on what level of output power can be specified taking into account avionics requirements, as discussed in section 2.1. If RAN4 blindly specifies a UE power class, then there is a risk that the specified power will not be compatible with avionics requirements. 
In the worst case, it may be that the UE output power has to differ for different aircraft types.
One way to resolve the UE output power would be to specify the ATG using the IAB framework, in which the output power is declared subject to a maximum declarable limit. The upper limit for power would be based on the outcome of the co-existence simulations and link budget analysis. However, using the IAB framework would not resolve the concerns about the management of the UE.
An alternative approach would be to create more than one ATG UE power class. Possibly the opportunity could be created to add further ATG power classes based on the needs of different aircraft types. The problem with such an approach could be that in the scenario of a large number of power classes being needed, the UE specification could become unwieldly, in particular if each power class would be associated with its own set of A-MPR etc.
Further input on the expectations and constraints of the avionics environment on ATG UEs would be welcome to resolve this issue.
[bookmark: _Toc118464059]RAN4 should further discuss how to specify UE power given the uncertainties for operating a UE on an aircraft fuselage in an avionics environment

2.3 Output power dynamic range
At RAN4#104bis-e, it was agreed that the output power dynamic range will be something between 50 – 70dB. Since the performance of ATG UE components may not be well known, it would be prudent to specify the lowest possible dynamic range that is seen to provide adequate network operation. This would be 50dB, although it is suggested that companies double check the proposal.
[bookmark: _Toc118464060]Assume 50dB dynamic range as a baseline, since UE performance with avionics components is unknown. Double check 50dB is sufficient for the network in the ATG scenario.

2.6 Frequency error
The ATG UE is moving with relatively high Doppler. Pre-compensation is likely to be required for demodulation (in particular at the BS), and timing pre-compensation is needed for aspects such as PRACH. Pre-compensation can be achieved using the NTN framework, in which SIB 19 is used to send absolute BS position to the UE and UE GNSS. If needed, an LS can be sent to RAN2 to confirm this assumption.
The Satellite UE specification 38.101-5 specifies frequency error to be after pre-compensation. For the ATG UE, if pre-compensation is assumed then the same technique shall be used. Currently discussion is on going about correcting the satellite requirement and further checking may be needed whether the eventual correction is also suitable for ATG.

[bookmark: _Toc118464061]Assume NTN functionality can be re-used. Send an LS to RAN2 if confirmation is desired.
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Conclusion

Based on the discussion in the previous sections we propose the following:
Proposal 1	ATG TX 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 should further discuss how to specify UE power given the uncertainties for operating a UE on an aircraft fuselage in an avionics environment
Proposal 3	Assume 50dB dynamic range as a baseline, since UE performance with avionics components is unknown. Double check 50dB is sufficient for the network in the ATG scenario.
Proposal 4	Assume NTN functionality can be re-used. Send an LS to RAN2 if confirmation is desired.
 


