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Introduction 
In 3GPP release 18, RAN4 has completed the standardization work for the air-to-ground (ATG) network WI, the main work focused on FR1 single carrier scenario. To enhance the throughput to meet growing ATG capacity demand and fully utilize operators’ spectrum, the RAN plenary meeting #103 has approved a new WI on enhancements for the air-to-ground network for NR [1].

Discussion
The objectives of the WI are as follows:

Objective of Core part WI 
The core part of the work item includes:
· Specify the RF and RRM core requirements for intra-band co-located and inter-band co-located DL CA [RAN4]:
· FR1 intra-band contiguous CA
· Example band combination: n79
· FR1+FR1 inter-band CA
· Example band combination: n3-n39
· Specify the RF requirements for support of UL MIMO with 2TX for single CC for UE. [RAN4]
· Specify signaling and UE capabilities if necessary [RAN2].


Typically, after finalizing the core part of ATG R-18, outlining the requirements for intra-band contiguous and inter-band CA and UL MIMO should be relatively straightforward. However, the ATG UE differs significantly from TN UE, introducing a new set of requirements in R-18. Consequently, when defining the CA and UL MIMO requirements for ATG UE, certain aspects require closer attention.
The following sessions will delve into some RF considerations for defining requirements for ATG CA and UL MIMO.

RF Considerations for ATG CA
As discussed in the previous session, ATG UE is a whole new type of UE, resulting in a few new sets of requirements compared to TN UE. One such requirement pertains to power-related specifications, specifically power class.

There is no power class nor MPA and A-MPR for ATG UE, and the rated maximum output power is declared via UE capability at the maximum modulation order reported by ATG UE and full PRB configurations within the channel bandwidth.

Regarding the ATG CA case, further attention is needed to discuss the following requirements:

Transmitted power for ATG CA
UE maximum output power for ATG CA
		UE maximum output power for ATG Intra-band contiguous CA
UE maximum output power for ATG Inter-band CA
Configured transmitted power for ATG CA


As a starting point for the UE declaration, it is believed that the power declaration should be contingent upon the activation status of the ATG CA.

As for the TN UE for intra-band contiguous CA, the maximum power requirement applies to the total transmitted power over all component carriers. 
For ATG UE CA, it is necessary to clarify whether the maximum output power should be declared per each carrier component (CC) or it should be declared as a combined value across all CCs and the procedure for this declaration. Ultimately, it might be required to send an LS may be needed to RAN2 on the appropriate signaling for power declaration for CA.

Observation 1 [bookmark: _Toc162964911]It needs to be clarified for intra-band contiguous CA whether the maximum output power is to be declared per each carrier component (CC) or it should be declared as a combined single value across all CCs per band and the procedure for this declaration.


Similarly, Inter-band CA case, for TN UE inter-band uplink carrier aggregation with uplink assigned to two NR bands, UE maximum output power shall be measured over all component carriers from different bands. If each band has separate antenna connectors, maximum output power is defined as the sum of maximum output power from each UE antenna connector.
For ATG UE inter-band CA, it is necessary to clarify whether the maximum output power is to be declared as per a single carrier frequency component or not and the procedure for this declaration.


Observation 2 [bookmark: _Toc162964912]For ATG UE inter-band CA, it is necessary to clarify whether the maximum output power is to be declared as per a single carrier frequency or per band and the procedure for this declaration.


Observation 3 [bookmark: _Toc162964913]Power declaration should depend on the activation status of the ATG CA.

RF Considerations for UL MIMO
Similar background and consideration to that of CA, there is no power class nor MPA and A-MPR for ATG UE, and the rated maximum output power is declared via UE capability at the maximum modulation order reported by ATG UE and full PRB configurations within the channel bandwidth.
Regarding the ATG UL MIMO case, further attention is needed to discuss the following requirements:

Transmitted power for ATG UL MIMO
UE maximum output power for ATG UL MIMO
Configured transmitted power for ATG UL MIMO


Observation 4 [bookmark: _Toc162964914]Power declaration should depend on the activation status of the ATG UL MIMO.


Observation 5 [bookmark: _Toc162964915]Maximum output power for ATG UE UL MIMO should be also based on declaration via UE capability, and the procedure of this declaration needs to be studied.



Conclusion
In the previous sections, we made the following observations: 
Observation 1	It needs to be clarified for intra-band contiguous CA whether the maximum output power is to be declared per each carrier component (CC) or it should be declared as a combined single value across all CCs per band and the procedure for this declaration.
Observation 2	For ATG UE inter-band CA, it is necessary to clarify whether the maximum output power is to be declared as per a single carrier frequency or per band and the procedure for this declaration.
Observation 3	Power declaration should depend on the activation status of the ATG CA.
Observation 4	Power declaration should depend on the activation status of the ATG UL MIMO.
Observation 5	Maximum output power for ATG UE UL MIMO should be also based on declaration via UE capability, and the procedure of this declaration needs to be studied.
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