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1. Introduction
RAN#103 meeting approved RP-240839 [1] New WID on Enhancements for Air-to-ground network for NR in Rel-19. RF core requirements for intra-band co-located and inter-band co-located DL CA and support of UL MIMO with 2TX for single CC for UE shall be specified in this WID. This paper will focus on the UE RF requirements which are different from ATG UE with DL CA or UL-MIMO.
2. Discussion
[bookmark: _Hlk131889382][bookmark: _Hlk134913516][bookmark: OLE_LINK6]2.1. ATG UE RF requirements with DL CA
The description for ATG UE with DL CA in the WID is shown as below:
	· [bookmark: _Hlk163363143][bookmark: _Hlk163363027]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


[bookmark: OLE_LINK1]The RF requirements for intra-band CA co-located and inter-band co-located CA will be specified in this work item, and two example band combinations are listed in the WID. Considering the implementation freedom for ATG UE, RAN4 agreed to introduce two ATG UE types to distinguish the antenna types for ATG UE (for 2 GHz, to use omni antenna for ATG UE, and for 4 GHz, to use antenna array for ATG UE). We proposed 2 options to select antenna types for ATG DL CA: 
· Option 1: Only one antenna type could be used for one CA inter-band combination.
· Option 2: Both antenna types could be used for one CA inter-band combination.
For option 1, some frequency bands of the CA combination are close together could be selected this way, such as the example band combination n3+n39. For option 2, the limited space on the aircraft should be considered. Considering the possibility that there would be some new band combinations proposed in the future, this issue should be discussed first.
Proposal 1: Considering frequency ranges of n3 and n39 are close together, band combination CA_n3-n39 could use omni antenna for ATG UE.
Proposal 2: Further discuss the antenna type selection for different CA band combinations.
For intra-band contiguous CA, we noticed that the example band combination in the WID is n79, and it is necessary to clarify that this example band combination is CA_n79C.
Proposal 3: Clarify the example band combination for intra-band contiguous CA is CA_n79C.
For inter-band CA combination CA_n3-n39, we noticed that this band combination has not yet been specified in the current specification. During the last RAN4 meeting, TP for CA_n3-n39 was discussed in the band combination part, and a WF has been approved as below.
	<Way forward 1>: 
Single UL only in band n3 for DL CA_n3A-n39A is assumed.
<Way forward 2>: 
Companies are encouraged to provide the feasible RF architecture and analyse the performance of RF components in next meeting. In addition, the potential MSD analysis due to cross band isolation between band n3 and n39 is also welcome.


In this WF, a single UL in band n3 for DL CA_n3A-n39A is considered. In our opinion, considering the difference from RF architecture and further discussion on the MSD analysis, the requirements for legacy UE could not be directly reused for ATG UE, and the CA band combination introduction and analysis for ATG should be discussed independently in this work item.
Since the required power level for ATG might be varying in different aircraft types and also in different frequency ranges, RAN4 agreed to introduce the new capability for ATG UE to indicate the rated maximum output power at maximum modulation order and full PRB configurations in Rel-18. The range of its power limit is defined as follows:
	-	The lower limit of conductive MOP or TRP of ATG UE is 23 dBm
-	The upper limit of conductive MOP or TRP of ATG UE is 40 dBm


So we think the analysis results for TN UE could be considered as references, and the MSD difference analysis should be discussed independently in this work item.
[bookmark: _Hlk163416426]Proposal 4: Suggest the requirements for legacy UE could not be directly reused for ATG UE, and CA band combination analysis for ATG UE should be discussed independently in this work item
Proposal 5: Encourage companies to provide MSD analysis for ATG CA band combinations.
For inter-band DL CA, the RF requirements for per band could be reused for ATG CA inter-band combination. However, for intra-band CA, some of the RF requirements could not be reused directly. In the following Table 1, we share some initial views on the ATG UE RF requirement with DL intra-band CA and its details can be found as follows:
Table 1. Summary of the proposals for ATG UE requirements with DL intra-band CA
	Requirement
	Applicability 

	Reference sensitivity
	If FDD intra-band combination will be introduce in the future, the reference sensitivity requirements for ATG UE with FDD intra-band CA need to be specified.

	Maximum input level
	For intra-band CA, the maximum input level requirements for ATG UE with intra-band CA need to be specified.

	ACS
	For intra-band CA, the ACS requirements for ATG UE with intra-band CA need to be specified.

	In-band blocking
	For intra-band CA, the in-band blocking requirements for ATG UE with intra-band CA need to be specified.

	Out-of-band blocking
	For intra-band CA, the out-of-band blocking requirements for ATG UE with intra-band CA need to be specified.

	Spurious response
	For intra-band CA, the spurious response requirements for ATG UE with intra-band CA need to be specified.

	[bookmark: OLE_LINK3]Intermodulation 
	For intra-band CA, the intermodulation requirements for ATG UE with intra-band CA need to be specified.


Proposal 6: RF requirements of per band could be reused for ATG CA inter-band combination.
Proposal 7: For intra-band CA, Reference sensitivity, Maximum input level, ACS, In-band blocking, Out-of-band blocking, Spurious response, and Intermodulation requirements should be specified for ATG UE need to be specified.
2.2. ATG UE RF requirements with UL MIMO
The description for ATG UE with UL-MIMO in the WID is shown as below:
	[bookmark: _Hlk163363107]Specify the RF requirements for support of UL MIMO with 2TX for single CC for UE. [RAN4]


In the following table 2, we share some initial views on the ATG UE RF requirement with UL MIMO and its details could be found as following:
Table 2. Summary of the proposals for ATG UE requirements with UL MIMO
	Requirement
	Applicability 


	Tx power
	For the ATG UE, the rated maximum output power is declared via UE capability at maximum modulation order reported by ATG UE and full PRB configurations within the channel bandwidth of NR carrier. Tx power requirements of ATG UE with UL MIMO should also be declared by UE.

	MPR/A-MPR
	This requirement had been specified in Rel-18, the power back-off has been included in the declared maximum output power, so there is no need to specify MPR requirements for ATG UE with UL MIMO.

	Configured Tx power
	According to configured transmitted power for ATG, the tolerance for ATG UE with UL MIMO should be specified.


Proposal 8: Tx power, MPR, and A-MPR requirements for ATG UE with UL-MIMO should be declared via UE capability.
Proposal 9: Tolerance of configured power for ATG UE with UL MIMO need to be specified.
[bookmark: _Hlk115470282]3. Conclusions
In this contribution, ATG UE requirements are discussed with the following proposals:
Proposal 1: Considering frequency ranges of n3 and n39 are close together, band combination CA_n3-n39 could use omni antenna for ATG UE.
Proposal 2: Further discuss the antenna type selection for different CA band combinations.
Proposal 3: Clarify the example band combination for intra-band contiguous CA is CA_n79C.
Proposal 4: Suggest the requirements for legacy UE could not be directly reused for ATG UE, and CA band combination analysis for ATG UE should be discussed independently in this work item
Proposal 5: Encourage companies to provide MSD analysis for ATG CA band combinations.
Proposal 6: RF requirements of per band could be reused for ATG CA inter-band combination.
Proposal 7: For intra-band CA, Reference sensitivity, Maximum input level, ACS, In-band blocking, Out-of-band blocking, Spurious response, and Intermodulation requirements should be specified for ATG UE need to be specified.
Proposal 8: Tx power, MPR, and A-MPR requirements for ATG UE with UL-MIMO should be declared via UE capability.
Proposal 9: Tolerance of configured power for ATG UE with UL MIMO should be specified.
4. References
[1] RP-240839, New WID on Enhancements for Air-to-ground network for NR
