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Introduction
An Rel-18 WI on ATG was approved in [1]. The following scopes are relevant to develop UE requirements.
· Specify core requirements for coexistence between ATG and IMT terrestrial network
· Example bands include n1, n78 and n79.
· Perform FR1 co-existence evaluation for ATG network (e.g. ACLR, ACS)
· Specify RF requirements for ATG UE/BS
· Considering the results of co-existence simulations in terms of impact on emissions and RX requirements, cell sizes and link budgets, technology capabilities, likely BS and UE architectures and other relevant aspects.
· Taking into account identified differences between ATG and fully ground based systems
· Consider conductive requirements for UE







This contribution will present an overview on the requirement structure and give initial analysis for the ATG UE requirements.
Discussion
	Sub-clause
	Requirement
	Comments

	4
	General

	4.3
	Specification suffix information
	It is proposed to specify ATG UE requirements in separate subclauses with suffix J. Only single carrier operation is considered for ATG UE.

	5
	Operating bands and channel arrangement

	5.1
	General
	No impact.

	5.2
	Operating bands
	Currently the ATG operating bands are expected to be a subset of those defined in Table 5.1-1. It is proposed to clearly state which bands can be allowed for ATG deployment in 5.2J，e.g. n1, n78, n79 etc depending on operator’s request.

	5.3
	Channel bandwidth
	The current requirement for SC operation can be reused.

	5.4
	Channel arrangement
	The current requirement for SC operation can be reused.

	6
	Transmitter Characteristics

	6.1
	General
	Special antenna might be used or ATG UE which is different from all the current UE type. The description on ATG UE antenna assumption need to be captured in this subclass.

	6.2
	Transmitter power
	6.2.1 UE maximum output power
A new power class with higher output power is needed for ATG UE in flight mode. Or alternatively to reuse the current power class and define a minimum requirement for ATG UE antenna gain. 

6.2.2 UE maximum output power reduction
Similar requirement is needed for ATG UE when transmitting higher order modulation. But the required power backoff could be different depending on PC/SEM/ACLR.

6.2.3 UE additional maximum output power
Depends on whether there is additional requirements from different regions. 

	6.3
	Output power dynamics
	6.3.1 minimum output power
The minimum output power could be higher than TN network due to larger CL between ATG UE and BS. Then the ATG UE may not need to power down as much as TN UE.

6.3.2 Transmit OFF power
The current requirement for handheld UE only considered the interference to a co-located UE. For ATG UE, the co-location aspects may not be needed anymore if only flight mode is considered. However, there might be in-device co-existence issue with wifi mode for carbon service. 

6.3.3 Transmit ON/OFF power time mask
The current requirements could be reused. 

6.3.4 power control
FFS whether the accuracy need to be improved. To reduce the interference to TN, more accurate power control would be preferred.

	6.4
	Transmit signal quality
	6.4.1 Frequency error
Need to consider the impact of high moving speed. But it should be ok to keep 0.01 ppm requirement with some frequency pre-compensation technique.

6.4.2 transmit modulation quality
The same requirement can be reused if applicable. FFS on the applicability of higher order modulation to ATG UE due to link budget. 

	6.5
	Output RF spectrum emissions
	6.5.1 occupied bandwidth
The current requirement can be reused.

6.5.2 Out of band emission
Need to investigate potential regulations on this particular type of UE and consider the ACLR evaluation results for spectrum emission mask.
ACLR is to be based on co-existence simulation.

6.5.3 spurious emission
Investigate potential regulation requirement for this particular type of UE. 
There is no need to define the spurious emission requirement for UE co-existence.

6.5.4 transmit intermodulation
This requirement may not be needed since there is no co-location scenario for ATG UE.

	6.6
	Time alignment error
	This requirement is not needed in R18 since only single carrier is considered for ATG in this release.

	7
	Receiver characteristic

	7.1
	General
	Antenna pattern and antenna gain assumption should be needed in this section.

	7.2
	Diversity characteristics
	This clause may not be applicable for ATG UE since the channel between ATG BS to ATG UE is assumed to be free space propagation condition. There is no diversity gain except for the case when a polarization antenna is used. Nee to consider the baseline receiver architecture at first. 

	7.3
	Reference sensitivity
	Given the comment to subclass 7.2, REFSENS requirement based on no diversity or specific implementation should be defined for ATG UE.

	7.4
	Maximum input level
	The current requirement is roughly based on 70 minimum CL between TN BS and UE. For ATG UE, the requirement may not be needed or can be relaxed depending on link budget.

	7.5
	Adjacent channel selectivity
	Wait for the co-existence simulations.

	7.6
	Blocking characteristic
	The necessity of in-band blocking, out-of-band blocking and narrow band blocking needs to be further checked based on the interference level evaluation for ATG deployment scenario. 

	7.7
	Spurious response
	A similar requirement is needed for ATG UE.

	7.8
	Intermodulation characteristics
	The interfering signals may not exist at specific frequency relationship or the level might be too low. Further evaluations on the interference level is needed at first for ATG deployment scenarios. 

	7.9
	Spurious emission
	Further investigation on potential regulations is needed.



Based on the discussion above, the following observations and proposals are concluded.
Observation 1: ATG UE is a specific type of UE in terms of operating scenario, formfactor, antenna pattern/gain, and RF requirement. It is different from any type of UE available in 38.101-1.
Proposal 1: It is proposed to define a new type of UE (e.g. power class x) for ATG UE.
Proposal 2: It is proposed to define UE requirement for ATG UE in separate subclause with suffix J in 38.101-1.
Proposal 3: Focus on single carrier operation in Rel-17.
Proposal 4: It is proposed that ATG UE in R18 is GNSS capable. 
Summary
This contribution presented an overview on ATG UE and the following observations and proposals are concluded.
Proposal 1: It is proposed to define a new type of UE (e.g. power class x) for ATG UE.
Proposal 2: It is proposed to define UE requirement for ATG UE in separate subclause with suffix J in 38.101-1.
Proposal 3: Focus on single carrier operation in Rel-17.
Proposal 4: It is proposed the ATG UE in R18 is GNSS capable. 
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