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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 the 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
In the last meeting, some agreements were made addressing the general concerns [2]. Part of the agreements are shown below:
1.1 Common requirements
Issue 3-1-1: whether maximum output power is declared per single carrier or per band(aggregated across all CCs) for inter-band CA and intra-band contiguous CA
Agreement:
· Reuse the existing Rel-18 capability for MOP for ATG UE in Rel-19
Issue 3-1-2: Tx RF requirements for intra-band contigous CA with one UL carrier and inter-band CA with one UL carrier.
Agreement: 
· Reuse Tx RF requirements for ATG UE single CC operation
1.4 UL MIMO
Issue 3-4-1: clarification of UL-MIMO
Agreement:
· Introduce UL MIMO requirements with 2Tx
Issue 3-4-2: max layer number for UL-MIMO
Agreement:
· 2 layers
Issue 3-4-4: the operation band for UL MIMO
Agreement: 
· UL MIMO apply to all existing ATG operation bands

Issue 3-4-7: MPR/AMPR
Agreement: 
· Do not define MPR/A-MPR requirements


There are still many open issues that need to be addressed and the following session will discuss the RF requirement for ATG UE UL MIMO.

RF requirements for ATG UE UL MIMO

ULFPTx mode for UL-MIMO
In the case of one antenna port being configured (single layer UL MIMO operation) but with two Tx antenna connectors. From Rel-16 onwards, with the support of full power mode, one can transmit at full power either by combining two connectors using a coherent precoder or by supporting a full power PA in full power mode. It is to ensure that UE can transmit at full power, i.e., if the UE is configured with only a single antenna port, it should always transmit at full power.

Proposal 1 [bookmark: _Toc166516220]ULFPTx mode should be supported for ATG UL-MIMO

Maximum output power
We don’t see the need for a new maximum output power for ATG UE.

Proposal 2 [bookmark: _Toc166516221]For UE maximum output power, reuse the rated maximum output power declared by the ATG UE capability maxOutputPowerATG-r18.


Configured transmitted power
Proposal 3 [bookmark: _Toc166516222]For configured transmitted power, reuse the existing ATG UE requirement with PCMAX,c tolerance of below Table
Table 2.1: ATG PCMAX,c tolerance in closed-loop spatial multiplexing scheme
	PCMAX,c
(dBm)
	Tolerance
TLOW(PCMAX_L,c) (dB)
	Tolerance
THIGH(PCMAX_H,c) (dB)

	23 ≤ PCMAX,c ≤ 40
	3.0
	2.0

	22 ≤ PCMAX,c < 23
	5.0
	2.0

	21 ≤ PCMAX,c < 22
	5.0
	3.0

	20 ≤ PCMAX,c < 21
	5.0
	4.0

	16 ≤ PCMAX,c < 20
	5.0

	11 ≤ PCMAX,c < 16
	6.0

	-19 ≤ PCMAX,c < 11
	7.0





Output power dynamic, Transmit signal quality, and output RF spectrum emissions
The UE is possible to be scheduled for a single antenna-port PUSCH transmission by DCI format 0_0 or by DCI format 0_1 for codebook-based transmission with precoding matrix W=1. Therefore, from the completeness perspective, the single antenna requirement still needs to be specified for ATG UE UL MIMO.
It is suggested to re-use the existing NR UL-MIMO requirement for the following spec.
· Output power dynamic.
· Transmit signal quality.
· Output RF spectrum emissions.

Proposal 4 [bookmark: _Toc166516223]Reuse the existing NR UL-MIMO requirement for output power dynamic, transmit signal quality, and output RF spectrum emissions, and do not exclude the single antenna port requirement.


Rx requirements for supporting UL-MIMO
Adopting a comparable approach in defining UL MIMO requirements for the TN UE, it is proposed that the following requirements could reuse the clauses defined for ATG UE.
· Reference sensitivity for UL MIMO
· Maximum input level for UL MIMO
· Adjacent channel selectivity for UL MIMO
· Blocking characteristics for UL MIMO
· Spurious response for UL MIMO
· Intermodulation characteristics for UL MIMO.

Proposal 5 [bookmark: _Toc166516224]Reuse the requirements defined in ATG UE for the following requirements: Reference sensitivity for UL MIMO, Maximum input level for UL MIMO, Adjacent channel selectivity for UL MIMO, Blocking characteristics for UL MIMO, Spurious response for UL MIMO, Intermodulation characteristics for UL MIMO.




Conclusion
In the previous sections, we made the following observations: 
No table of figures entries found.Based on the discussion in the previous sections we propose the following:
Proposal 1	ULFPTx mode should be supported for ATG UL-MIMO
Proposal 2	For UE maximum output power, reuse the rated maximum output power declared by the ATG UE capability maxOutputPowerATG-r18.
Proposal 3	For configured transmitted power, reuse the existing ATG UE requirement with PCMAX,c tolerance of below Table
Proposal 4	Reuse the existing NR UL-MIMO requirement for output power dynamic, transmit signal quality, and output RF spectrum emissions, and do not exclude the single antenna port requirement.
Proposal 5	Reuse the requirements defined in ATG UE for the following requirements: Reference sensitivity for UL MIMO, Maximum input level for UL MIMO, Adjacent channel selectivity for UL MIMO, Blocking characteristics for UL MIMO, Spurious response for UL MIMO, Intermodulation characteristics for UL MIMO.
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