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[bookmark: _Ref35586532]Introduction
In RAN2#121bis-e meeting, RAN2 initially discussed the RAN4 LS on ATG and agreed that RAN2 will address this and intends to find a solution for Rel-18. 
In RAN2#123 meeting, the following agreements were achieved:
	Agreements:
RAN2 assumes that a new SIB would be defined for ATG, can be revisited if there are reasons, after more progress
For ATG access, the SIB includes location information, FFS if using the format as defined in SIB19, FFS using the same format defined in NTN-Config-r17.
Include 1 bit of information in the SIB to indicate whether the UE applies Set 1 (Rel-17 HST) cell reselection requirements or Set 2 (Rel-15 NR) cell reselection requirements for inter-frequency cell reselection. 


In RAN2#123bis meeting, the following further agreements were made:
	Agreements:
1. Reporting in symbol time unit and use two octets information (current MAC CE format with updated description for ATG)
2. New IE TAR-Config-r18 is introduced to configure threshold in the unit of symbol duration for Timing Advance report trigger
3. Add an additional bit in the new SIB that tells the UE to send the TA report when it does RA (similar to NTN)
4. For ATG, the TAR is enabled/disabled by SI, which can be provided by SI for RRC re-establishment and RRCconfiguration with synch 
5. RAN2 does not specify any BS location accuracy (e.g. via distanceThresh) but indicates just the reference location (e.g. using referenceLocation-r17 IE) to provide the approximate BS’s position for both the serving BS and neighbour BSs.  Altitude is included.
6. RAN2 enables the signalling to provide cell-specific koffset for ATG purposes.  FFS for UE specific koffset pending RAN1 input.   FFS on value ranges’ 
7. For inter-frequency cell reselections Set 1 is a default behaviour. Set 2 is applied when 1 bit information in SIB for ATG indicates this for a particular ATG cell and the entire functionality is optional.   


In this paper, we continue discussing the additional RAN2 work based on the new LS [1] from RAN4 and leftover issues on UE capability.
Discussion
On ATG P-max
A new LS [1] as below is received by RAN2 at this meeting:
	In the scope of the ATG WI, RAN4 specified the RF requirements and RRM requirements. 
· P-max update for ATG UE
Compared with TN UE, RAN4 specified new max and min output power values for ATG UE, so the P-max value range needs also to be updated accordingly. RAN4 kindly asks RAN2 to take the following RAN4 agreements into consideration that P-max range for ATG is suggested to be updated with -21dBm lower bound and 42dBm upper bound.
· New capability of ATG UE to support different requirements 
RAN4 has defined two sets of RF and RRM requirements considering the implementation freedom for ATG UE with omi-directional antenna and/or antenna array. RAN4 kindly asks RAN2 to define new UE capability for supporting the requirements defined for ATG UE with omi-directional antenna in TS 38.101-1 and TS 38.133, and UE capability for supporting the requirements defined for ATG UE with antenna array in TS 38.101 and TS 38.133. The UE capability is per band basis and only applies for FR1 ATG operation bands including both TDD and FDD bands.


	
Based on [1], the P-max range for ATG UE is from -21dBm to 42dBm, which is different from the existing value range with -30dBm lower bound and 33dBm upper bound as in specification. Obviously, a new P-max for ATG needs to be configured by RRC signaling. 
Proposal 1: A new P-max range for ATG UE with -21dBm lower bound and 42dBm upper bound is supported in RRC signaling.
UE capability
On the support of different requirements
Besides a new UE capability per band for FR1 ATG operation bands including both TDD and FDD bands is needed to support the RF and RRM requirements for omi-directional antenna, and a new UE capability per band for FR1 ATG operation bands including both TDD and FDD bands is needed to support the RRM requirements for antenna array.
Proposal 2: A per band UE capability for FR1 ATG operation bands including both TDD and FDD bands is introduced to support the RF and RRM requirements for Omni-directional antenna.
Proposal 3: A per band UE capability for FR1 ATG operation bands including both TDD and FDD bands is introduced to support the RF and RRM requirements for antenna array.
On TA reporting
In RAN2#123bis meeting, RAN2 has achieved good progress on how to support the TA reporting for ATG UE, which is similar to NTN TA reporting procedure but with finer granularity. Considering UE capability, in 38.306, the capability nonTerrestrialNetwork-r17, uplinkPreCompensation-r17 and capability uplink-TA-Reporting-r17 used for NTN TA reporting are coupled as follows:
	uplinkPreCompensation-r17
Indicates whether the UE supports the uplink time and frequency pre-compensation and timing relationship enhancements comprised of the following functional components:
-	<Unnecessary parts omitted>
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

	nonTerrestrialNetwork-r17
Indicates whether the UE supports NR NTN access. If the UE indicates this capability the UE shall support the following NTN essential features, e.g., timer extension in MAC/RLC/PDCP layers and RACH adaptation to handle long RTT, acquiring NTN specific SIB and more than one TAC per PLMN broadcast in one cell.
	UE
	No
	No
	No


For ATG UE, if TA reporting UE capability in NTN is reused, it means ATG UE has to support uplinkPreCompensation-r17, and correspondingly nonTerrestrialNetwork-r17. Considering the support of NTN requires UE to implement more features, such as “acquiring NTN specific SIB and more than one TAC per PLMN broadcast in one cell”, which are not actually needed for ATG. A general idea is to define an ATG UE capability similar to nonTerrestrialNetwork-r17 as below:
	supportofATG-r18
Indicates whether the UE supports NR ATG access. If the UE indicates this capability the UE shall support the following ATG essential features, e.g., timer extension in MAC/RLC/PDCP layers and RACH adaptation to handle long RTT.
	UE
	No
	No
	No


Proposal 4: Define an ATG UE capability supportofATG-r18, i.e., “If the UE indicates this capability the UE shall support the following ATG essential features, e.g., timer extension in MAC/RLC/PDCP layers and RACH adaptation to handle long RTT.”
The similar capability to uplinkPreCompensation-r17 should be introduced, the details on the supported functional components in capability description could be updated based on following ATG progress in RAN1/4. Similar to the coupling of NTN UE capabilities, the support of this feature in ATG bands is mandatory for UE supporting R18 ATG.
For the ATG capability on uplink TA reporting, considering that the agreed TA report MAC CE for ATG UE is different from the NTN UE, and a new indication in SIB has been introduced to enable/disable ATG UE’s TA reporting, so a new capability for ATG TA reporting is better to be introduced, the description could depends on further RAN1 input. Besides, similar to the coupling of NTN UE capabilities, it should also support of uplinkPreCompensation for R18 ATG in ATG band if UE supports ATGTA reporting feature.
Proposal 5: A new UE capability uplinkPreCompensation-ATG-r18 is introduced for ATG UE, and the functional components in the capability description depends on further RAN1 input.
Proposal 6：Support of uplinkPreCompensation-ATG-r18 in ATG bands is mandatory for R18 ATG UE.
Proposal 7: A new UE capability for ATG uplink TA reporting is introduced.
Proposal 8: UE indicating support of ATG uplink TA reporting shall also indicate support of uplinkPreCompensation-ATG-r18 in ATG bands.
On maximum output power
According to LS [2] from RAN4, for ATG UE, it will introduce a new capability to indicate the maximum output power for ATG UE with a range of [23dBm, 40dBm] and granularity of 1dB, since the current power class concept is not aligned to the ATG UE requirements. From the view of RAN2, we think this capability needs to be supported by RAN2, the rated maximum output power could be an INTEGER with step of 1dB, and the details on signaling design could be checked in the stage.3 CR.

	1. Overall Description
RAN4 has discussed the ATG UE power related requirements according to the work item objectives included in RP-230279. RAN4 would like to inform RAN2 the relevant agreements that have impact on RAN2 signaling design.
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.
To RAN2:
ACTION: 	RAN4 would like to respectfully request RAN2 to take the above information into account and introduce necessary signaling for ATG UE. 


Proposal 9：A new capability on the rated maximum output power at maximum modulation order and full RB allocation to network should be introduced with 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.
Conclusion
According to the analysis in section 2, it is proposed:
[bookmark: _Ref69910645]Proposal 1: A new P-max range for ATG UE with -21dBm lower bound and 42dBm upper bound is supported in RRC signaling.
Proposal 2: A per band UE capability for FR1 ATG operation bands including both TDD and FDD bands is introduced to support the RF and RRM requirements for Omni-directional antenna.
Proposal 3: A per band UE capability for FR1 ATG operation bands including both TDD and FDD bands is introduced to support the RF and RRM requirements for antenna array.
Proposal 4: Define an ATG UE capability supportofATG-r18, i.e., “If the UE indicates this capability the UE shall support the following ATG essential features, e.g., timer extension in MAC/RLC/PDCP layers and RACH adaptation to handle long RTT.”
Proposal 5: A new UE capability uplinkPreCompensation-ATG-r18 is introduced for ATG UE, and the functional components in the capability description depends on further RAN1 input.
Proposal 6：Support of uplinkPreCompensation-ATG-r18 in ATG bands is mandatory for R18 ATG UE.
Proposal 7: A new UE capability for ATG uplink TA reporting is introduced.
Proposal 8: UE indicating support of ATG uplink TA reporting shall also indicate support of uplinkPreCompensation-ATG-r18 in ATG bands.
Proposal 9：A new capability on the rated maximum output power at maximum modulation order and full RB allocation to network should be introduced with 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.

Reference
[1] [bookmark: _Ref112845330][bookmark: _Ref112763230]R4-2317742 LS to RAN2 about ATG UE, CMCC.
[2] R4-2314926, LS on signaling support for ATG UE, Apple.


5

