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Introduction
A Rel-19 WI on ATG was approved in [1]. The following scopes are relevant to develop UE requirements.
· 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].






This contribution will present an overview on the requirement for the ATG UE requirements supporting CA.
Discussion
ATG UE single carrier RF requirement has been captured in 38.101-1 with suffix J. with introduction of new features CA and MIMO for ATG UE, it is proposed to specify requirements for these new features in separate subclauses by adding subclauses under the section with suffix J. This requirement structure approach is also aligned with other feature, e.g. V2X.
Propsoal 1: it is proposed to capture ATG UE CA and MIMO requirements by adding subclauses under suffix J.
According to the scope, the RF requirement will be developed with the context of CA_n79 and CA_n3-n39 considering the situation of Band n79, only contiguous CA needs to be addressed with the following channel bandiwth set.
Table 2.2-1 BCS for CA_n79C
	NR CA configuration / Bandwidth combination set

	NR CA config
	Uplink CA config 
	Channel bandwidths for carrier (MHz)
	Channel bandwidths for carrier (MHz)
	Channel bandwidths for carrier (MHz)
	Channel bandwidths for carrier (MHz)
	Channel bandwidths for carrier (MHz)
	Maximum aggregated 
bandwidth (MHz)
	BCS

	CA_n79C
	-
	50
	60, 80, 100
	
	
	
	200
	0

	
	
	60
	60, 80, 100
	
	
	
	
	

	
	
	80
	80, 100
	
	
	
	
	

	
	
	100
	100
	
	
	
	
	



For inter-band CA, the following BCS set could be considered.
Table 2.2-2 BCS for CA_n3-n39
	NR CA config
	Uplink CA configuration or single uplink carrier10
	NR Band
	Channel bandwidth (MHz) 
	BCS

	CA_n3A-n39A
	-
	n3
	10, 15, 20, 25, 30, 35, 40, 45, 50
	0

	
	
	n39
	10, 15, 20, 25, 30, 35, 40
	



Proposal 2: it is propsoed to consider contiguous CA only for ATG UE intra-band CA. 
Proposal 3: it is proposed to consider the BCS set as in Table 2.2-1 and 2.2-2.
Since the scope is only focusing on DL CA, only one carrier is configure for bother intra-band contiguous CA and inter-band CA. The Tx RF requirements for ATG single CC operation can be applied to intra-band contiguous CA with one UL carrier and inter-band CA with one UL linke carrier. Some clarificaitons are needed in the CA subclauses for ATG UE.
Proposal 4: Reuse Tx RF requirements for ATG UE single CC operation for intra-band contigous CA with one UL carrier and inter-band CA with one UL carrier.
For Rx RF requirements, the table below listed the initial considerations for inclusion of intra-band contiguous CA and inter-band CA.
	Sub-clause
	Requirement
	Comments

	7
	Receiver characteristic

	7.1
	General
	No impact due to introducation of CA.

	7.2
	Diversity characteristics
	For TN UE, two Rx, four Rx and eight Rx requirements are specifed both for single carrier and for CA. For ATG UE, only two Rx and four Rx are considered. The CA requriement should also be based on two Rx and four Rx (optional) requirements. 

	7.3
	Reference sensitivity
	TN UE REFSENS reqruiment is resued for ATG UE single carrier oepration.

For CA, the same logic is applicable. E.g. the requriement specified in 7.4A.1 for intra-band contiguous CA and 7.4A.3 for inter-band CA with one UL carrier can be resued for ATG UE.

	7.4
	Maximum input level
	Specific requirement on maximum input level is specified based on ATG scenario link budget calculation.  

For intra-band contiguous CA, the Power in largest transmission bandwidth configuration CC and other CCs need to be scaled for ATG UE CA based on the single carrier level. Specific CA requirement need to be specified for ATG UE.

	7.5
	Adjacent channel selectivity
	TN UE Case 1 ACS is completely reused for ATG UE for single carrier operation. ATG Case 2 ACS is specified based on TN case 2 ACS but scaled the interference power level based on ATG maximum input level.

For CA, specific case 2 ACS requirement need to be defined for ATG UE.

	7.6
	Blocking characteristic
	In-band blocking requirement and out-of-band blocking requirement are reused from TN UE single carrier requirement for ATG UE

For CA, the requirement specified in 7.6A.2/3 for intra-band contiguous CA and inter-band CA with one uplink carrier can be applied for ATG UE.

	7.7
	Spurious response
	Spurious response requriement is reused from TN UE single carrier requirements for ATG UE. 

For CA, the requriement sepcified in 7.7A.2/3 for intra-band contiguous CA and inter-band CA with one uplink carrier can be applided for ATG UE.

	7.8
	Intermodulation characteristics
	Intermodulation requriement is reused from TN UE single carrier requirements for ATG UE. 

For CA, the requriement sepcified in 7.8A.2/3 for intra-band contiguous CA and inter-band CA with one uplink carrier can be applided for ATG UE.

	7.9
	Spurious emission
	Spurious emission requirement is reused from TN UE single carrier requirements for ATG UE. 

For CA, the requriement sepcified in 7.9A.3 for inter-band CA with one uplink carrier can be applided for ATG UE. No requirement is needed for intra-band contiguous CA folliwng the TN UE methdology.



Proposal 5: It is proposed to consider the analysis in Table 2.2-3 for further discussion for ATG UE CA requirements.
Summary
This contribution presented an overview on ATG UE and the following observations and proposals are concluded.
Propsoal 1: it is proposed to capture ATG UE CA and MIMO requirements by adding subclauses under suffix J.
Proposal 2: it is propsoed to consider contiguous CA only for ATG UE intra-band CA. 
Proposal 3: it is proposed to consider the BCS set as in Table 2.2-1 and 2.2-2.
Proposal 4: Reuse Tx RF requirements for ATG UE single CC operation for intra-band contigous CA with one UL carrier and inter-band CA with one UL carrier.
Proposal 5: It is proposed to consider the analysis in Table 2.2-3 for further discussion for ATG UE CA requirements.
References
[1] RP-240839, New WID on Enhancements for Air-to-ground network for NR, CMCC
3GPP
