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Introduction
In RAN#95e meeting, the work item [RP-221369] on Air-to-ground network for NR was approved as one of Rel-18 RAN4 package. During the last RAN4 meeting, we have reached good progress for ATG UE in [5], however there are still some open issues left for further discussion. In this contribution, we want to share further views on ATG UE RF requirements.
· Specify features to core specifications for ATG BS and UE [RAN4]
· Scenario: 
· BS on the ground, and the CPE type of UE mounted in the aircraft
· A direct radio link between BS on the ground and CPE type of UE mounted in the aircraft
· Note: The deployment characteristics described in the justification section shall be taken as a basis for the technical discussion.
· 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)
· Identify key characteristics where it is necessary to differentiate ATG ground-based BS and UEs from conventional ground based BS and UEs
· Aim to reuse existing requirements for BS and UE where possible, e.g.,
· Reuse TN BS requirements for ATG BS
· 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 BS type 1-C/1-H/1-O and specify the requirements
· Consider conductive requirements for UE
· Specify RRM core requirements for ATG UE 
· Taking into account identified differences between ATG and fully ground based systems
· Considering the different nature of ATG UEs and their view of the network, increased cell sizes and other relevant aspects
· Specify new UE/BS type(s) for ATG network if necessary
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2.1. ATG UE requirements
In the following section, some further considerations on the general topics of ATG UE are provided as following.
Issue 3-1-1: Assumption for ATG operating mode
Given that the workload for ATG in Rel-17 has already been quite heavy, single carrier operation could be prioritized in the Rel-18 similar as Rel-16 FR1 HST and Rel-17 HST FR2 HST. For CA operation for ATG, this could be postponed to further release if there are strong market demand from interested operators. 
Proposal 1: to define single carrier operation in Rel-18 for ATG and postpone the CA operation in future release.
Issue 3-1-2a: Doppler/timing pre-compensation assumption
Regarding the doppler/timing pre-compensation assumption, there were similar discussion in ATG UE RRM session and assumption between RF session and RRM session should be aligned. Indeed due to the high speed mobility of ATG CPE device and lager RTT between ATG BS and ATG UE (e.g. potentially larger than CP of PRACH channel), then both frequency/timing pre-compensation are necessary to ensure its performance in the practice. In addition, ATG is also part of Rel-17 NTN work item in RAN1/RAN2, therefore its network signalling (e.g. SIB19) to assistant NTN UE to do the frequency/timing compensation could be also reused for ATG UE.
Proposal 2: to support the doppler/timing pre-compensation assumption for ATG UE.
Issue 3-1-3: subclause to capture ATG UE requirement
In the last RAN4 meeting, there were some initial discussion on how to capture the ATG UE RF requirement into TS 38.101-1. From our understanding, to have separate subclause with suffix J in the TS 38.101-1 is reasonable approach since it could be expected that the RF requirement for ATG UE would be different from the legacy normal NR UEs.
Proposal 3:  to capture ATG UE RF requirement in separate subclause with suffix J in the TS 38.101-1

In addition, in the following table 2, we share some further views on the ATG UE RF requirement and its details could be found as following:
Table 1. Summary of the proposals for ATG UE requirements
	Requirement
	Band-specific
	Applicability 

	Transmitter Characteristics
	
	


	General
	No
	Generic requirements from TN should apply.


	Tx power
	Yes
	
Not to define the power class for ATG UE similar as IAB-MT.
Main reason/motivation not to define the specific power class for ATG UE is that the type of ATG CPE might be varying among different operators in different bands due to its installation restrictions on the aircraft. For example, for FR1 high bands, then antenna array could be used for ATG CPE with beamforming capability, while this might be not feasible for some FR1 low bands due to its installation restrictions on the board in the practice.
In short, we support the following option 1 which could be left for manufacturing declaration. 
In addition, during the last RAN4 meeting, there were some comments whether any regulatory requirement could be referred to define power limits for ATG UE. At least from our understanding, usually the specific requirements are coming from the protection of other Aeronautical equipment on board.
Option 1: manufacturer declaration

	MPR
	No
	No MPR requirement defined similar as IAB-MT

	A-MPR
	Yes
	No A-MPR requirement defined similar IAB-MT;

	Configured Tx power
	No
	No configured Tx power defined similar as IAB-MT

	Output Power Dynamics
	No
	 

	Transmit signal quality
	
	

	- Frequency error
	No
	To use the existing requirement defined for NTN UE in TS 38.101-5 as baseline given the freq compensation as proposed in the proposal 2.
Basically ATG BS on the group could indicate the required ephemeris information to ATG CPE to assist the timing and frequency compensation.

	- Transmit modulation quality
	No
	To follow the existing requirements defined for TN UE in TS 38.101-1.
In addition, whether to support the 256QAM in the uplink also need more discussions. Based on the initial link budget for ATG, high SNR could be only achieved when the scheduling bandwidth in the uplink is limited and pathloss is limited.

	Output RF spectrum emissions
	
	

	- Occupied bandwidth
	No
	Expect the same as TN in TS 38.101-1.

	- Out of band emission
	
	

	- SEM 
	No
	This depends on the coexistence study.

	- Additional SEM
	Yes
	Not applicable

	- ACLR
	No
	This depends on the coexistence study.

	- Spurious emission
	
	

	- General
	No
	Generic requirements from TN in TS 38.101-1. should apply

	- For UE coexistence
	Yes
	Not applicable since it’s far away from TN UEs on the ground.

	Transmit intermodulation
	No
	Not applicable


Conclusions
In this contribution, we shared some further views for ATG UE RF requirements and proposals are made as following:
Proposal 1: to define single carrier operation in Rel-18 for ATG and postpone the CA operation in future release.
Proposal 2: to support the doppler/timing pre-compensation assumption for ATG UE.
Proposal 3: to capture ATG UE RF requirement in separate subclause with suffix J in the TS 38.101-1
Proposal 4: to further discuss the proposals in Table 1 for ATG UE Tx RF requirements.
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