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Introduction
This agenda item will handle all contributions related to NR ATG UE RF requirements with the following sub-topics.
1. General aspects and Tx requirements
2. Rx requirements
Topic #1: ATG UE general aspects and Tx RF requirements
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2218643
	CMCC
	Observation 1: ATG BS will transmit its location information to ATG UE, based on which ATG UE could accurately perform frequency pre-compensation with UE’s location and flying speed.
Proposal 1: the same frequency error definition as NTN network is still applicable for ATG UE.
Observation 2: it seems dynamic range of ATG UE could be relaxed compared with TN UE.
Observation 3: output power should consider following several factors, ISD, altitude, both omni-directional antenna and antenna array.
Observation 4: for antenna-array ATG UE, it seems the same power class as TN UE could also be applicable for ATG UE. for omni-directional antenna, more higher power class is suggested.
Observation 5: candidate options for ATG UE power class.
· Option 1: reuse PC3, PC2, PC1.5, PC1 and even more higher power class(es). The similar definition method as UE that UE should support the power related to corresponding power class.
· Option 2: define two power class one for omni-directional UE and the other for antenna-array UE. The similar definition method as gNB that actual power is based on declaration and should not exceed specified max value.
Proposal 2: it’s suggested to define two power class one for omni-directional UE and the other for antenna-array UE. the similar definition method as gNB that actual power is based on declaration and should not exceed spec requirements, i.e. 29dBm upper bound for omni-directional UE and [39]dBm upper bound for antenna array UE.


	R4-2218693
	Apple
	Proposal 1: NTN SIB 19 is applicable for ATG broadcasting location information for frequency/time compensation.
Proposal 2: It is proposed to discuss and conclude what is the solution to solve UE access control for ATG. 
Proposal 3: It is proposed to check whether ATG UE is allowed to operate on the ground to provide services before taking off or after landing.

	R4-2218694
	Apple
	Observation 1: The ATG UE may need to consider frequency compensation during initial access at cell edge.
Proposal 2: It is proposed to define the following frequency error requirement for ATG UE.
Proposal 2: Manufacturer declaration-based approach is workable only when the network is informed about the ATG UE MOP. 
Observation 2: Either Option 1 with signaling support or Option 2 can be used for indicating the ATG UE’s maximum output power.
Proposal 3: 60dB power dynamic rang is enough for ATG UE from link budget point of view.  
Proposal 4: ATG UE minimum output power can be specified as -25dBm/20MHz for 2GHz and -20dbm/100MHz for 4GHz.

	R4-2218695
	Apple
	Text proposals for Frequency error

	R4-2219135
	Qualcomm Incorporated
	Observation 1: The IE of EphemerisInfo in SIB19 which was specified for NTN can be used to inform the location vector of BS in ATG.
Proposal 1: RAN4 to confirm the ATG BS location is broadcasted in SIB19 and the ATG UE should be able to decode SIB19 which is sent on ATG bands (TN bands) to support UE Doppler pre-compensation.
Proposal 2: RAN4 to consider specifying one or a set of values for ATG UE maximum output power which is indicated by ATG UE capability.
Proposal 3: RAN4 to consider 30dB relaxation as the starting point for the maximum input level compared with TN requirements.

	R4-2219354
	ZTE Corporation
	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.

	R4-2219612
	Huawei, HiSilicon
	1) MOP requirements:
Proposal 1: RAN4 can specify a range of ATG UE MOP, i.e. 29dBm ~ infinite. ATG UE can indicate its MOP by using UE capability. The tolerance of ATG UE MOP can be ±2dB.
2) MPR/AMPR requirements:
Proposal 2: it’s proposed not to specify MPR requirements for ATG UE.
3) Configured transmitted power
Proposal 3: it’s proposed to define the following Pcmax,f,c
PCMAX,f,c = MIN {PEMAX,c,  PPowerClass }
PEMAX,c is the value given by either the p-Max IE or the field additionalPmax of the NR-NS-PmaxList IE, whichever is applicable according to TS 38.331[7];
	PPowerClass is the maximum output power which is indicated by ATG UE without taking into account the tolerance specified in TBD;
4) Minimum output power
Proposal 4: it’s proposed to specify Minimum output power for ATG UE as -27dBm.
5) Transmit OFF power and Transmit ON/OFF time mask
Proposal 5: it’s proposed to reuse the current requirements for Transmit OFF power and Transmit ON/OFF time mask as TS 38.101-1
6) Power control:
Proposal 6: it’s proposed to discuss whether the requirements specified in TS 38.101-1 can be reused or we need to define new sets of power control requirements.
7) Frequency error: 
Proposal 7: follow the definition in TS 38.101-5 and specify ± 0.1PPM considering Doppler pre-compensation function
8) Transmit modulation quality:
Proposal 8: to reuse the EVM/in-band emission and carrier leakage requirements specified in TS 38.101-1 for ATG UE.
9) Occupied bandwidth:
Proposal 9: to reuse Occupied bandwidth requirements specified in TS 38.101-1 for ATG UE.
10) SEM/ACLR:
Proposal 10: FFS depending on the co-existence study.
11) Spurious emission/ Spurious emissions for UE co-existence / Transmit intermodulation: 
Proposal 11: to reuse these requirements specified in TS 38.101-1 for ATG UE.

	R4-2219639
	Ericsson
	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.


	
	
	

	
	
	



The moderator can suggest a limited number of papers which could be presented.
Open issues summary
Before f2f meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Sub-topic 1-1 General aspects
Sub-topic description: In contribution R4-2218693, company provided some general proposals. RAN4 can discuss these proposals and provided observation.
Open issues and candidate options before f2f meeting:
Issue 1-1-1: Please discuss the following proposal:
It is proposed to discuss and conclude what is the solution to solve UE access control for ATG.
· Proposals
· Option 1: Come up with a solution in RAN4
· Option 1a: The network provides a flag to indicate that it is a ATG network/ATG cell. Only ATG UE decoded this flag can access the ATG cell.
· Option 1b: Shifting carrier frequency to avoid the normal UE to access (proposed by one company during the discussion in [1])
· Option 1c: other solution, e.g. CSG
· Option 2: There is no such RAN4’s objective based on the WID.
· [bookmark: _GoBack]Option 3: Others
· Recommended WF
· TBA
Issue 1-1-2: Please discuss the following proposal:
It is proposed to check whether ATG UE is allowed to operate on the ground to provide services before taking off or after landing.
· Proposals
· Option 1: It’s allowed
· Option 2: It isn’t allowed
· Option 3: It’s up to implementation and/or regulation
· Option 4: Others
· Recommended WF
· TBA

Issue 1-1-2: do you agree with the text proposal in R4-2218695 on Text proposals for Frequency error?
· Proposals
· Option 1: agreeable
· Option 2: to be revised according to the 1st round discussion with issue 1-2-8 Frequency error.
· Recommended WF
· TBA

Sub-topic 1-2 Tx RF requirements
Sub-topic description: The most important thing for this sub-topic is to specify the reasonable MOP requirements. It seems that frequency error and minimum output power can be concluded in this meeting as they have been discussed in previous meetings For others, companies can further discuss one by one. Maybe some of them can be concluded in this meeting.
In R4-2219639, company provided some observations/proposals generally as below. When companies discuss this sub-topic, this suggestion/ general proposal can be considered or discussed.
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.
Open issues and candidate options before f2f meeting:
Issue 1-2-1: MOP requirements:
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. (Ericsson’s suggestion In R4-2219639.)
In last meeting: we had the following way forward.
Firstly, it’s proposed to define a range of ATG terminal’s maximum output power considering UL budget, UL traffic mode and regulation.
			Upper boundary: FFS (e.g. fixed value or infinite)
			Lower boundary: FFS (e.g. 23dBm, 26dBm, 29dBm…..)
Secondly, it’s proposed to consider the following options in this R18 WI:
			Option 1: Specify one value for ATG terminal’s maximum output power from the range.
			Option 2: specify a set of ATG terminal’s maximum output power from the range.
			Option 3: specify a range of ATG terminal’s maximum output power
Thirdly, it’s proposed to consider the following options for indicating the ATG terminal’s maximum output power
			Option 1: manufacturer declaration.
			Option 2: ATG terminal indicate the maximum output power using UE capability.
· Proposals
· Option 1: manufacturer declaration (ZTE, Ericsson?)
· Option 2: Manufacturer declaration-based approach is workable only when the network is informed about the ATG UE MOP. (Apple)
· Option 3: reuse PC3, PC2, PC1.5, PC1 and even more higher power class(es). The similar definition method as UE that UE should support the power related to corresponding power class. (CMCC)
· Option 4: it’s suggested to define two power class one for omni-directional UE and the other for antenna-array UE. the similar definition method as gNB that actual power is based on declaration and should not exceed spec requirements, i.e. 29dBm upper bound for omni-directional UE and [39]dBm upper bound for antenna array UE. (CMCC)
· Option 5: RAN4 can specify a range of ATG UE MOP, i.e. 29dBm ~ infinite. ATG UE can indicate its MOP by using UE capability. The tolerance of ATG UE MOP can be ±2dB. (Huawei)
· Option 6: RAN4 to consider specifying one or a set of values for ATG UE maximum output power which is indicated by ATG UE capability. (Qualcomm)
· Recommended WF
· TBA

Issue 1-2-2: MPR/AMPR requirements
· Proposals
· Option 1: not to specify MPR/AMPR requirements for ATG UE. (Huawei, ZTE)
· Option 2: Others
· Recommended WF
· TBA

Issue 1-2-3: Configured transmitted power
· Proposals
· Option 1: The following proposal: (Huawei)
· Proposal 3: it’s proposed to define the following Pcmax,f,c
· PCMAX,f,c = MIN {PEMAX,c,  PPowerClass }
· PEMAX,c is the value given by either the p-Max IE or the field additionalPmax of the NR-NS-PmaxList IE, whichever is applicable according to TS 38.331[7];
· 	PPowerClass is the maximum output power which is indicated by ATG UE without taking into account the tolerance specified in TBD;
· Option 2: No need to specify configured Tx power (ZTE)
· Option 3: Others
· Recommended WF
· TBA
Issue 1-2-4: power dynamic rang
Moderator’s observation: it seems that a set of MOP could be specified for ATG UE. If we conclude one value for power dynamic range, not sure if it means a set of minimum output power should be specified.
· Proposals
· Option 1: 50dB. (Ericsson)
· Option 2: 60dB. (Apple)
· Option 3: 70dB
· Recommended WF
· TBA

Issue 1-2-5: Minimum output power
· Proposals
· Option 1: it’s proposed to specify Minimum output power for ATG UE as -27dBm. (Huawei)
· Option 2: ATG UE minimum output power can be specified as -25dBm/20MHz for 2GHz and -20dbm/100MHz for 4GHz. (Apple)
· Option 3: Others
· Recommended WF
· TBA

Issue 1-2-6: Transmit OFF power and Transmit ON/OFF time mask
· Proposals
· 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. (Huawei)
· Option 2: Others
· Recommended WF
· Option 1

Issue 1-2-7: Power control
· Proposals
· Option 1: the requirements specified in TS 38.101-1 can be reused.
· Option 2: we need to define new sets of power control requirements
· Option 3: Others
· Recommended WF
· TBA

Issue 1-2-8: Frequency error
It’s noted that some text proposals for TR 38.876 has been provided in R4-2218695. It’s suggested to capture the final conclusion about frequency error into it.
· Proposals
· Option 1: To use the existing requirement defined for NTN UE in TS 38.101-5 as baseline.
· The same frequency error definition as NTN network is still applicable for ATG UE.
· RAN4 to confirm the ATG BS location is broadcasted in SIB19 and the ATG UE should be able to decode SIB19 which is sent on ATG bands (TN bands) to support UE Doppler pre-compensation.
· NTN SIB 19 is applicable for ATG broadcasting location information for frequency compensation.
· Option 2: Others
· Recommended WF
· Option 1
Issue 1-2-9: Transmit modulation quality
· Proposals
· Option 1: to reuse the EVM/in-band emission and carrier leakage requirements specified in TS 38.101-1 for ATG UE.
· Option 1a: 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.
· Option 2: Others
· Recommended WF
· Option 1 or Option 1a
Issue 1-2-10: Occupied bandwidth
· Proposals
· Option 1: to reuse occupied bandwidth requirements specified in TS 38.101-1 for ATG UE.
· Option 2: Others
· Recommended WF
· Option 1
Issue 1-2-11: SEM/ACLR
· Proposals
· Option 1: FFS depending on the co-existence study.
· Option 2: Others
· Recommended WF
· Option 1
Issue 1-2-12: General spurious emission requirements
· Proposals
· Option 1: to reuse these requirements specified in TS 38.101-1 for ATG UE.
· Option 2: Others
· Recommended WF
· Option 1
Issue 1-2-13: Spurious emission for UE to UE coexistence
· Proposals
· Option 1: to reuse these requirements specified in TS 38.101-1 for ATG UE. (Huawei)
· Option 2: not applicable (ZTE)
· Recommended WF
· TBA
Issue 1-2-14: Transmit intermodulation
· Proposals
· Option 1: to reuse these requirements specified in TS 38.101-1 for ATG UE. (Huawei)
· Option 2: not applicable (ZTE)
· Recommended WF
· TBA

Topic #2: ATG UE Rx RF requirements
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2219135
	Qualcomm Incorporated
	Observation 1: The IE of EphemerisInfo in SIB19 which was specified for NTN can be used to inform the location vector of BS in ATG.
Proposal 1: RAN4 to confirm the ATG BS location is broadcasted in SIB19 and the ATG UE should be able to decode SIB19 which is sent on ATG bands (TN bands) to support UE Doppler pre-compensation.
Proposal 2: RAN4 to consider specifying one or a set of values for ATG UE maximum output power which is indicated by ATG UE capability.
Proposal 3: RAN4 to consider 30dB relaxation as the starting point for the maximum input level compared with TN requirements.

	R4-2219355
	ZTE Corporation
	Proposal 1: to further discuss the proposals in Table 1 for ATG UE Rx RF requirements.


	R4-2219613
	Huawei, HiSilicon
	1) REFSENS requirements:
Proposal 1: If the RF front end of general smartphone can be reused for ATG UE, the REFSENS requirements specified in TS 38.101-1 for each band can be reused for ATG UE.
2) Maximum input level:
Proposal 2: to use -29dBm as the maximum input level for ATG UE.
3) Adjacent channel selectivity
Proposal 3: FFS depending on coexistence study.
4) In-band blocking requirements
Proposal 4: follow the way forward R4-2217738 and wait for the outcomes of coexistence study.
5) Out-of-Band blocking requirements/ Spurious response:
Proposal 5: If general UE band filter can be reused for ATG UE, the requirements for OOB blocking and spurious response specified in TS 38.101-1 can be reused for ATG UE.
6) Narrow band blocking requirements:
Proposal 6: no need to specify this Narrow band blocking requirements for ATG UE.
7) Intermodulation characteristics:
Proposal 7: to reuse Intermodulation characteristics requirements specified in TS 38.101-1 for ATG UE.
8) Spurious emissions:
Proposal 8: to reuse spurious emissions requirements specified in TS 38.101-1 for ATG UE.

	R4-2219638
	Ericsson
	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.



The moderator can suggest a limited number of papers which could be presented.
Open issues summary
Before f2f meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions..
Sub-topic 2-1 Rx RF requirements
Sub-topic description: 
Open issues and candidate options before f2f meeting:
Issue 2-1-1: REFSENS requirements
· Proposals
· Option 1: If the RF front end of general smartphone can be reused for ATG UE, the REFSENS requirements specified in TS 38.101-1 for each band can be reused for ATG UE.
· Option 2: To follow the existing Reference requirements of band n1/78/79 for 2Rx in TS 38.101-1.
· Recommended WF
· Option 2
Issue 2-1-2: Maximum input level
· Proposals
· Option 1: RAN4 to consider 30dB relaxation as the starting point for the maximum input level compared with TN requirements. (Qualcomm)
· Option 2: Proposal 3	RAN4 to investigate relaxation of the maximum input level requirement, potentially to around -50dBm. (Ericsson)
· Option 3: to use -29dBm as the maximum input level for ATG UE. (Huawei)
· Recommended WF
· TBA
Issue 2-1-3: Adjacent channel selectivity
· Proposals
· Option 1: FFS depending on coexistence study
· Option 2: Others
· Recommended WF
· Option 1
Issue 2-1-4: In-band blocking requirements
· Proposals
· Option 1: Proposal 2	RAN4 to investigate relaxation of IBB requirements from the baseline of the TN specs to potentially around -65dBm. (Ericsson)
· Option 2: To use the existing requirements in TS 38.101-1 as baseline and further discuss whether it could be relaxed further since the expected blocking signal should be lower compared with the handheld smartphone (ZTE)
· Option 3: follow the way forward R4-2217738 and wait for the outcomes of coexistence study. (Huawei)
· Option 4: Others
· Recommended WF
· TBA

Issue 2-1-5: Out-of-band blocking requirements/ Spurious response
· Proposals
· Option 1: If general UE band filter can be reused for ATG UE, the requirements for OOB blocking and spurious response specified in TS 38.101-1 can be reused for ATG UE. (Huawei)
· Option 2: To use the existing requirements in TS 38.101-1 as baseline and further discuss whether it could be relaxed further since the expected blocking signal should be lower compared with the handheld smartphone (ZTE)
· Option 3: Others
· Recommended WF
· TBA

Issue 2-1-6: Narrow band blocking requirements
· Proposals
· Option 1: no need to specify this Narrow band blocking requirements for ATG UE.
· Option 2: To use the existing requirements in TS 38.101-1 as baseline and further discuss whether it could be relaxed further since the expected blocking signal should be much lower compared with the handheld smartphone
· Recommended WF
· TBA

Issue 2-1-7: Intermodulation characteristics
· Proposals
· Option 1: to reuse Intermodulation characteristics requirements specified in TS 38.101-1 for ATG UE.
· Option 2: Not applicable
· Recommended WF
· TBA

Issue 2-1-3: Rx spurious emissions
· Proposals
· Option 1: to reuse Rx spurious emissions requirements specified in TS 38.101-1 for ATG UE.
· Option 2: Others
· Recommended WF
· Option 1

