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1. Introduction
RAN#103 meeting approved 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 shall be specified in this WID. In RAN4#110bis meeting, WF [1] was approved. In this contribution, we’d like to provide our views on UE RF requirements for ATG with intra-band contiguous CA.
2. Discussion
[bookmark: _Hlk131889382][bookmark: _Hlk134913516][bookmark: OLE_LINK6]2.1. BCS for CA_n79C
[bookmark: _Hlk166000983]To ensure the diversity of ATG CA BCS as much as possible, the BCS in TS 38.101-1 for TN UE could be reused for ATG CA_n79C.
Proposal 1: Use the following BCS for CA_n79C.
Table 1: BCS for CA_n79C 
	NR CA configuration / Bandwidth combination set

	NR CA configuration
	Uplink CA configurations or single uplink carrier5
	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)
	Bandwidth combination set

	CA_n79C
	CA_n79C
	50
	60, 80, 100
	
	
	
	200
	0

	
	
	60
	60, 80, 100
	
	
	
	
	

	
	
	80
	80, 100
	
	
	
	
	

	
	
	100
	100
	
	
	
	
	

	
	
	See n79 channel bandwidths in Table 5.3.5-1 for each carrier2
	
	
	
	200
	4 and 5



2.2. Rx requirements for intra-band CA
Last meeting WF listed the Rx requirements that may be affected by ATG with intra-band CA. The following table shows our analysis.
[bookmark: OLE_LINK4]Table 2. Summary of the proposals for ATG UE requirements with DL intra-band CA
	Requirement
	Applicability 

	Reference sensitivity
	During last meeting we have reached the agreement that
· Only consider contiguous DL CA case for ATG UE intra-band CA.
· The example band combination for intra-band contiguous CA is CA_n79C.
REFSENS requirements for TN UE is reused for ATG UE without CA. Since the agreement that we only consider contiguous intra-band CA, the principle in TS 38.101-1 sub-clause 7.3A.2.1 for TDD band could be reused.
Proposal 2: Requirements of TDD contiguous intra-band CA in TS 38.101-1 sub-clause 7.3A.2.1 could be reused for ATG UE with intra-band CA.

	Maximum input level
	Max input level for ATG UE had been discussion in R18 ATG, and the requirements had been specified in TS 38.101-1 sub-clause 7.4J-1. Since there are two antenna types for ATG UE, the max input level for ATG UE with intra-band CA could be specified in table 3, and the principle in TS 38.101-1 sub-clause 7.4A.1 could be reused.
Table 3: Maximum input level for ATG with CA_n79C
	Rx Parameter
	Units 
	ATG UE Types

	
	
	Omni-directional antenna
	Antenna array

	Power in largest transmission bandwidth configuration CC, Plargest BW
	dBm
	-422
	-302

	
	
	-443
	-323

	Power in each other CC
	dBm
	Plargest BW +10*log{(NRB,c*SCSc)/(NRB,largest BW*SCSlargest BW)}

	[bookmark: _Hlk118195090]NOTE 1:	The transmitter shall be set to 4 dB below PCMAX_L,f,c at the minimum uplink configuration specified in Table 7.3.2-3 and 7.3F.2-3 for shared spectrum channel access operation with PCMAX_L,f,c as defined in clause 6.2.4.
NOTE 2:	Reference measurement channel is A.3.2.3 or A.3.3.3 for 64 QAM.
NOTE 3:	Reference measurement channel is A.3.2.4 or A.3.3.4 for 256 QAM.
NOTE 4: 	Reference measurement channel is A.3.2.5 or A.3.3.5 for 1024 QAM.


 Proposal 3: The max input level requirements for ATG UE with intra-band CA could be specified in table 3, and the principle in TS 38.101-1 sub-clause 7.4A.1 could be reused.

	ACS
	ACS requirements for ATG UE without CA had been specified in TS 38.101-1 sub-clause 7.5J. Since the example band combination is CA_n79C, we only consider case that frequency range larger than 3300MHz. The ACS value in clause 7.5A.1 could be reused or specified as the following tables.
Table 4: ACS for intra-band contiguous CA with FDL_low ≥ 3300 MHz and FUL_low ≥ 3300 MHz
	
	
	NR CA bandwidth class

	Rx Parameter
	Units
	C

	ACS
	dB
	33.0


Table 5: Test parameters for intra-band contiguous CA with FDL_low ≥ 3300 MHz and FUL_low ≥ 3300 MHz, case 1
	Rx Parameter
	Units 
	NR CA bandwidth class

	
	
	C

	Pw in Transmission Bandwidth Configuration, per CC
	dBm
	REFSENS + 14 dB

	PInterferer
	dBm
	Aggregated power + 31.5 dB

	BWInterferer
	MHz
	BWchannel CA

	FInterferer (offset)
	MHz
	BWchannel CA
/
-BWchannel CA

	NOTE 1:	The transmitter shall be set to 4 dB below PCMAX_L,f,c at the minimum UL configuration specified in Table 7.3.2-3 with PCMAX_L,f,c defined in clause 6.2.4 .

NOTE 2:	The absolute value of the interferer offset Finterferer (offset) shall be further adjusted to MHz with SCS the sub-carrier spacing of the carrier closest to the interferer in MHz. The interferer is an NR signal with an SCS equal to that of the closest carrier.
NOTE 3:	The interferer consists of the RMC specified in Annexes A.3.2.2 and A.3.3.2 with one sided dynamic OCNG Pattern OP.1 FDD/TDD for the DL-signal as described in Annex A.5.1.1/A.5.2.1. 


Test parameters case 2 in clause 7.5A.1 should to be updated.
Table 6: Test parameters for intra-band contiguous CA with FDL_low ≥ 3300 MHz and FUL_low ≥ 3300 MHz, case 2
	Rx Parameter
	Units 
	NR CA bandwidth class

	
	
	C

	Pw in Transmission Bandwidth Configuration, per CC
	dBm
	-73.54
-61.55

	PInterferer
	dBm
	-424
-305

	BWInterferer
	MHz
	BWchannel CA

	FInterferer (offset)
	MHz
	BWchannel CA
/
-BWchannel CA

	NOTE 1:	The transmitter shall be set to 24 dB below PCMAX_L,f,c at the minimum UL configuration specified in Table 7.3.2-3 with PCMAX_L,f,c defined in clause 6.2.4.

NOTE 2:	The absolute value of the interferer offset Finterferer (offset) shall be further adjusted to MHz with SCS the sub-carrier spacing of the carrier closest to the interferer in MHz. The interferer is an NR signal with an SCS equal to that of the closest carrier.
NOTE 3:	The interferer consists of the RMC specified in Annexes A.3.2.2 and A.3.3.2 with one sided dynamic OCNG Pattern OP.1 FDD/TDD for the DL-signal as described in Annex A.5.1.1/A.5.2.1. 
NOTE 4:	Pinterferer shall be set to -42dBm for omni-directional antenna.
NOTE 5:	Pinterferer shall be set to -30dBm for antenna array.



Proposal 4: The ACS principle and requirements for in clause 7.5A.1 for intra-band contiguous CA could be reused expect for the test parameters case 2, and case 2 could be defined as Table 6.

	In-band blocking
	In-band blocking requirement requirements of TN UE are reused for single ATG UE without CA. Since there is no obvious effect for ATG UE with intra-band CA, the requirements specified in clause 7.6A.2.1 could be reused for ATG UE with intra-band contiguous CA
[bookmark: OLE_LINK7]Proposal 5: The requirements specified in clause 7.6A.2.1 could be reused for ATG UE with intra-band contiguous CA.

	Out-of-band blocking
	Similar to in-band blocking.
Proposal 6: The requirements specified in clause 7.6A.3.1 could be reused for ATG UE with intra-band contiguous CA

	Narrow band blocking 
	Proposal 7: There is no narrow band blocking requirement for ATG UE.

	Spurious response
	Since spurious response requirement requirements of TN UE are reused for single ATG UE without CA, the requirements specified in clause 7.7A.1 could be reused for ATG UE with intra-band contiguous CA
Proposal 8: The requirements specified in clause 7.7A.1 could be reused for ATG UE with intra-band contiguous CA.

	[bookmark: OLE_LINK3]Intermodulation 
	Proposal 9: The intermodulation requirements specified in clause 7.8A.2.1 could be reused for ATG UE with intra-band contiguous CA.



[bookmark: _Hlk115470282]3. Conclusions
In this contribution, ATG UE with intra-band CA requirements are discussed with the following proposals:
Proposal 1: Use the following BCS for CA_n79C.
Table 1: BCS for CA_n79C 
	NR CA configuration / Bandwidth combination set

	NR CA configuration
	Uplink CA configurations or single uplink carrier5
	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)
	Bandwidth combination set

	CA_n79C
	CA_n79C
	50
	60, 80, 100
	
	
	
	200
	0

	
	
	60
	60, 80, 100
	
	
	
	
	

	
	
	80
	80, 100
	
	
	
	
	

	
	
	100
	100
	
	
	
	
	

	
	
	See n79 channel bandwidths in Table 5.3.5-1 for each carrier2
	
	
	
	200
	4 and 5


Proposal 2: Requirements of TDD contiguous intra-band CA in TS 38.101-1 sub-clause 7.3A.2.1 could be reused for ATG UE with intra-band CA.
Proposal 3: The max input level requirements for ATG UE with intra-band CA could be specified in table 3, and the principle in TS 38.101-1 sub-clause 7.4A.1 could be reused.
Proposal 4: The ACS principle and requirements for in clause 7.5A.1 for intra-band contiguous CA could be reused expect for the test parameters case 2, and case 2 could be defined as Table 6.
Proposal 5: The requirements specified in clause 7.6A.2.1 could be reused for ATG UE with intra-band contiguous CA.
Proposal 6: The requirements specified in clause 7.6A.3.1 could be reused for ATG UE with intra-band contiguous CA.
Proposal 7: There is no narrow band blocking requirement for ATG UE.
Proposal 8: The requirements specified in clause 7.7A.1 could be reused for ATG UE with intra-band contiguous CA.
Proposal 9: The intermodulation requirements specified in clause 7.8A.2.1 could be reused for ATG UE with intra-band contiguous CA.
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