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In RAN4#104-bis-e, the ATG UE RF requirements were discussed and the WF was approved in [1]. In this meeting, we provide our views on the remaining issues.
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UE Doppler pre-compensation
On the UE Doppler pre-compensation discussion, it was agreed in RAN4#104-bis-e as following:
	Agreement:
1) Focus on the frequency error requirements considering the Doppler pre-compensation function
· Further check whether and how the Doppler pre-compensation functionality specified for NTN works for ATG with the understanding that there is no RAN1/2 impact expected.



To apply the NTN Doppler pre-compensation functionality for ATG UE, the necessary information is the location of ATG BS since the ATG BS is the stationary. With the ATG BS location, ATG UE could do the Doppler pre-compensation based on the aircraft location and speed from GNSS on the aircraft. Based on the previous discussions, the common understanding is ATG BS location should be broadcasted in SIB19 which was specified for NTN. In TS 38.331, the IE of EphemerisInfo can be used to inform the location/position vector of BS in ATG.
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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.
Since there will be no new specific bands for ATG, the SIB19 would be broadcasted in legacy TN bands. And the ATG UE should be able to decode SIB19 on ATG bands (TN bands).
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.
Power class for ATG UE
In RAN4#104-bis-e, the power class for ATG UE was not decided and there are following WF for ATG terminal’s maximum output power:
	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.



Specify one or a set of values for ATG UE maximum output power (MoP) is the typical way RAN4 defining the UE MoP requirements. Several UE RF requirements including MPR, A-MPR, emission etc., are related to the maximum output power. If RAN4 is to define a range of ATG UE MoP, it is not clear how to define the other UE RF requirements mentioned above which are closely related to MoP. In addition, it might lead to the issue for regulatory certification if ATG UE indicate the MoP by declaration. With that, we have the following proposal:
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.
Maximum input level
In RAN4#104-bis-e, the following was agreed regarding maximum input level 
	Further analyse and assume BS output power, minimum distance between BS and UE, couple loss and coexistence output. Then come back to this Maximum input level.



For TN, the BS height of 35m was assumed and -25dBm was defined with the assumptions of min. CL is 70dB. As agreed in the co-existence study discussion, 3000m is the lower boundary for the aircraft altitude. Therefore, the min CL is around 108dB with 3000m distance under FSPL. Assuming the similar transmit power as TN BS in ATG DL, the maximum input level can be relaxed ~30dB.
Proposal 3: RAN4 to consider 30dB relaxation as the starting point for the maximum input level compared with TN requirements.
Conclusion
In this paper, we provided our views on remaining issues for ATG UE RF requirements. We have the following observation and proposals:
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.
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- SIB19

SIB19 contains satellite assistance information.

SIB19 information element
NTN-Config-r17 oprIoNaL, -
INTEGER (0..549755813887) opTIONAL, -
referencelocation-rll ReferenceLacation-r1] opTIONAL, -
distanceThrash-rll INTEGER (0. . 65525) oprIONAL, -
ntn-NeighCellConfigList-x17 NTN-NeighCellConfiglist-ril opTIONAL, -
LateNonCriticalExtansion 0CTET STRING oprIONAL,

)

NTN-NeighCellConfigList-r17

CE (SI28(1..maxCellNTN-r17)) OF NTN-NeighCellConfig-ril

Release 17 an 3GPP TS 38.331 V17.1.0 (2022-06)
NTN-NeighCellConfig-z17 ENCE (
nta-Contig-z1] NTN-Config-£17 oprroNaL,
CarrierFreq-ri7 ARFCN-ValueNR oprIONAL,
physCellrd-s17 PhysCelitd OPTIONAL
)
SIB19 field descriptions
distanceThresh
Distance from the serving cell reference location and is used in location-based measurement initation in RRC_IDLE and RRC_INACTIVE, as defined in TS 38.304 [20). Each
step represents 50m.
‘ntn-Config

Provides parameters needed for the UE to access NR via NTN access such as Ephemeris data, common TA parameters, k_offset, validity duration for UL sync information and
epoch. The validity duration, ntn-UISyncValidityDuration, is mandatory present.
N eigholContoL s

Provides a list of NTN neighbour cells including their ntn-Config, carrier frequency and PhysCellid.

referenceLocation

Reference location of the serving cell provided via NTN quasi-Earth fixed system and is used in location-based measurement initiation in RRC_IDLE and RRC_INACTIVE, as
defined in TS 38.304 [20]

t-Service

Indicates the time information on when a cell provided via NTN quasi-Earth fixed system s going to stop serving the area it is currently covering. The field indicates a time in
‘multples of 10 ms after 00:00:00 on Gregorian calendar date 1 January, 1900 (midnight between Sunday, December 31, 1899 and Monday, January 1, 1900). This field is
excluded when determining changes in system information, i e. changes of t-Service should neither result in system information change notifications nor in a modification of
valueTag in SIB1. The exact stop time is between the time indicated by the value of this field minus 1 and the time indicated by the value of this field.
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- NTN-Config
‘The IE NTN-Config provides parameters needed for the UE to access NR via NTN access.
NTN-Config information element

ASNISTART
TAG-NTN-CONEX

NTN-Config-£17 : seQuENCE (
epochTine-x17 EpochTine-x17
ntn-UlSyncValidityDuration-rl7 ENUMERATED( s5, s10, s15, 20, 25, 530, 535,
540, 345, 350, 555, s60, s120, s180, s240, s900}

cellspeci Fickoffsat-rlT INTEGER(1..1023)
Jmac-17 NTEGER(1,,512)

ta-Info-r17 Ta-Info-ri]
nta-polarizationdl-rll ENUMERATED (zhep, hcp, linear)
ata-polarizationUl-rll ENUMERATED (rhep, hcp, linear)
ephemerisinfo-rll EphemerisInfo-r1]
ta-Report-r17 ENUMERATED (enabled)

sequence {
TNTEGER (0..1023),
TNTEGER (0..9)

Ta-Info-r17 sequence {
ta-Common-x17 TNTEGER (0..66485757),
ta-CommonDrife-x17 TNTEGER (-257303..257303)
ta-CommonDsi fevariant-rll TNTEGER (0..28943)

TAG-NTN-CONFIG-ST0P

opTIONAL,

oeTIONAL,
opTIONAL,
opTIONAL,
opTIONAL,
opTIONAL,
opTIONAL,
opTIONAL,
opTIONAL,

oeTIONAL,
opTIONAL

Need

Need
Need
Need
Need
Need
Need
Need
Need

Need &
Need &
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NTN-Config field descriptions
‘Ephemerisinfo

This field provides satellte ephemeris either in format of position and velocity state vector or in format of orbital parameters. This field is excluded when determining changes in
system information, i.e. changes of XXX should neither resuit in system information change notifications nor in a modification of valueTag in SIB1.





