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1. Introduction 
RAN4 has sent a reply LS in [1] asking RAN2 to introduce TA reporting using NTN procedure. RAN4 has also sent LS in [2] asking RAN2 to introduce signalling support for the UE capability to report maximum out power support.
In this document, we provide details of the UE capabilities for ATG UE.
2. Discussion 
TA report in ATG cell
RAN4 has decided that TA reporting defined in NTN is supported in ATG. In NTN, following two UE capabilities are reported per band related to UE’s TA reporting. The ATG UE could also use the same capability signaling in ATG operating bands. However, same requirements as in NTN may not be applicable to ATG UE and some update in the field description would be needed.
Table 1: NTN capability for TA reporting
	uplinkPreCompensation-r17
Indicates whether the UE supports the uplink time and frequency pre-compensation and timing relationship enhancements comprised of the following functional components:
-	Support of UE specific TA calculation based on its GNSS-acquired position and the serving satellite ephemeris.
-	Support of common TA calculation according to the parameters provided by the network (UE considers common TA as 0 if the parameters are not provided)
-	For TA update in RRC_CONNECTED state, support of combination of both open (i.e. UE autonomous TA estimation, and common TA estimation) and closed (i.e., received TA commands) control loops
-	Support of pre-compensation of the calculated TA in its uplink transmissions
-	Support of estimating UE-gNB RTT and delaying the start of RAR window by UE-gNB RTT
-	Support of frequency pre-compensation to counter shift the Doppler experienced on the service link
-	Support of determining timing of the scheduling of PUSCH, PUCCH and PDCCH ordered PRACH, CSI reference resource, transmission of aperiodic SRS activation of TA command, first PUSCH transmission in CG Type 2 with cell-specific K_offset if indicated
-	Support of determining timing of the UE action and assumption on a downlink configuration carried by MAC CE command by K_mac if it is indicated and determining the timing of PDCCH monitoring in recovery search space using K-mac during beam failure recovery procedure
-	Support of UE receiving cell-specific K_offset/K_mac in system information
Support of this feature in NTN bands is mandatory for UE supporting nonTerrestrialNetwork-r17. This field is only applicable for bands in Table 5.2.2-1 in TS 38.101-5 [34] and HAPS operation bands in clause 5.2 of TS 38.104 [35].
	Band
	CY
	N/A
	N/A

	uplink-TA-Reporting-r17
Indicates whether the UE supports UE reporting of information related to TA pre-compensation as specified in TS 38.321 [8]. UE indicating support of this feature shall also indicate support of uplinkPreCompensation-r17 for this band. This field is only applicable for bands in Table 5.2.2-1 in TS 38.101-5 [34] and HAPS operation bands in clause 5.2 of TS 38.104 [35].
	Band
	No
	N/A
	N/A



The requirement can be relaxed as compared to NTN UEs such as the ATG UE does not need “Support of estimating UE-gNB RTT and delaying the start of RAR window by UE-gNB RTT”. The ATG UE does not need Kmac. The ATG UE shall not indicate support of nonTerrestrialNetwork-r17. In our view, to avoid complexity, a new UE capability for UL pre-compensation can be introduced, however, the existing UE capability for the UL TA reporting can be reused. The new UE capability can be uplinkPreCompensation-ATG-r18.
Table 2: Text proposal
	uplinkPreCompensation-ATG-r18
Indicates whether the UE supports the uplink time and frequency pre-compensation and timing relationship enhancements comprised of the following functional components:
-	Support of UE specific TA calculation based on its GNSS-acquired position and the serving ATG base station reference location.
-	For TA update in RRC_CONNECTED state, support of combination of both open (i.e. UE autonomous TA estimation, and common TA estimation) and closed (i.e., received TA commands) control loops
-	Support of pre-compensation of the calculated TA in its uplink transmissions
-	Support of frequency pre-compensation to counter shift the Doppler experienced on the service link
-	Support of determining timing of the scheduling of PUSCH, PUCCH and PDCCH ordered PRACH, CSI reference resource, transmission of aperiodic SRS activation of TA command, first PUSCH transmission in CG Type 2 with cell-specific K_offset if indicated
-	Support of reading SIBxx
-	Support of UE receiving cell-specific K_offset in system information
	Band
	CY
	N/A
	N/A

	uplink-TA-Reporting-r17
Indicates whether the UE supports UE reporting of information related to TA pre-compensation as specified in TS 38.321 [8]. For ATG, UE indicating support of this feature shall also indicate support of uplinkPreCompensation-ATG-r18 for this band. Except for ATG, UE indicating support of this feature shall also indicate support of uplinkPreCompensation-r17 for this band. Except for ATG, this field is only applicable for bands in Table 5.2.2-1 in TS 38.101-5 [34] and HAPS operation bands in clause 5.2 of TS 38.104 [35].
	Band
	No
	N/A
	N/A



Proposal 1 [bookmark: _Toc146465327][bookmark: _Toc146532937][bookmark: _Toc146608019][bookmark: _Toc146824954][bookmark: _Toc146825010][bookmark: _Toc146825107][bookmark: _Toc146828602]Introduce uplinkPreCompensation-ATG-r18 for UE to indicate support of ATG access, i.e., new SIBxx, cell specific Koffset, UE specific TA calculation, time/frequency compensation.
Proposal 2 [bookmark: _Toc146465328][bookmark: _Toc146532938][bookmark: _Toc146608020][bookmark: _Toc146824955][bookmark: _Toc146825011][bookmark: _Toc146825108][bookmark: _Toc146828603]Update the existing field of uplink-TA-Reporting-r17 to clarify that for ATG UE, it is conditional on the support of uplinkPreCompensation-ATG-r18 (NOT uplinkPreCompensation-r17).
Maximum output power capability.
RAN2 has sent LS to RAN2 with the following action.
For ATG UE, it is difficult to agree one specific power class from 3GPP perspective now as the required power level is closely related to the aircraft types and operating frequency range. RAN4 has decided to introduce a new capability [RatedMOPATG] for ATG UE indicating its rated maximum output power at maximum modulation order and full RB allocation to network when it comes to use. The new capability [RatedMOPATG] should address the following aspects:
· The lower limit of rated maximum output power for ATG UE is 23 dBm
· The upper limit of rated maximum output power for ATG UE is 40 dBm
· The reporting granularity is 1dB.
 In our view, ATG UE just needs to indicate its maximum output power rating. This is per UE capability indication regardless of band, FR1, FR2 and TDD-FDD differentiation. The UE just needs to indicate one value out of the range [23dBm to 40 dBm] in the granularity of 1dB. The Phy-ParametersCommon can be extended to include the new UE capability.
	    [[
    maxOutputPower-ATG-r18    					ENUMERATED {23dbm, 24dbm, 25dbm, 26dbm, 27dbm, 28dbm, 29dbm, 30dbm, 31dbm, 32dbm, 33dbm, 34dbm, 35dbm, 36dbm, 37dbm, 38dbm, 39dbm, 40dbm }             OPTIONAL,
    ]]




Proposal 3 [bookmark: _Toc146465329][bookmark: _Toc146532940][bookmark: _Toc146608021][bookmark: _Toc146824956][bookmark: _Toc146825012][bookmark: _Toc146825109][bookmark: _Toc146828604]Introduce maxOutputPower-ATG-r18 to indicate UE’s rate maximum output power by extending Phy-ParametersCommon. Text proposal is provided in draft CR [3].
3. Conclusion
[bookmark: _Hlk142566117]Following proposals are made.
Proposal 1	Introduce uplinkPreCompensation-ATG-r18 for UE to indicate support of ATG access, i.e., new SIBxx, cell specific Koffset, UE specific TA calculation, time/frequency compensation.
Proposal 2	Update the existing field of uplink-TA-Reporting-r17 to clarify that for ATG UE, it is conditional on the support of uplinkPreCompensation-ATG-r18 (NOT uplinkPreCompensation-r17).
Proposal 3	Introduce maxOutputPower-ATG-r18 to indicate UE’s rate maximum output power by extending Phy-ParametersCommon. Text proposal is provided in draft CR [3].
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