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Introduction
In the RAN4#110bis meeting, RAN4 started to discuss the Rel-19 ATG enhancement. One high level way forward [1] were approved. In our contribution [2], we shared some initial considerations for this topic. In this paper, we’d like to discuss more details about intra-band DL CA for ATG UE.

Discussion
BCS configuration for DL CA_n79C
In last meeting, there are two options for the BCS configurations. But the key issue is whether RAN4 will create a separate table/clause to capture the band combination for ATG UE. Currently, the operating band information and configurations for CA_n79C are specified below.
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NR intra-band carrier aggregation is designed to operate in the operating bands defined in Table 5.2A.1-1 and Table 5.2A.1-2, where all operating bands are within FR1.
Table 5.2A.1-1: Intra-band contiguous CA operating bands in FR1
	NR CA Band
	NR Band
(Table 5.2-1)

	CA_n78
	n78

	CA_n79
	n79

	CA_n96
	n96

	CA_n102
	n102

	NOTE 1:	The minimum requirements only apply for non simultaneous Tx/Rx between all carriers for TDD combinations.






	Table 5.5A.1-1: NR CA configurations and bandwidth combination sets defined for intra-band contiguous CA 
	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_n79C3
	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

	CA_n79D
	-
	100
	100
	100
	
	
	300
	0

	
	
	See n79 channel bandwidths in Table 5.3.5-1 for each carrier2
	
	
	300
	4 and 5

	NOTE 1:	5 MHz is not applicable for 30/60 kHz SCS.
NOTE 2:	The aggregated bandwidth must be greater than or equal to the minimum for the bandwidth class defined in Table 5.3A.5-1, and smaller than or equal to the maximum aggregated bandwidth.
NOTE 3: 	Minimum requirements for Power Class 2 are applicable for this uplink combination or single uplink carrier in this downlink/uplink combination
NOTE 4: 	Minimum requirements for Power Class 1.5 are applicable for this uplink combination or single uplink carrier in this downlink/uplink combination
NOTE 5: 	Only single uplink carriers with power class other than PC3 are listed.






Since RAN4 has clearly specified the CA_n79C_BCS0, CA_n79C_BCS4&5 in current specification, there are some risks to lead to some ambiguities if RAN4 specify a separate configuration table for ATG UE.
Thus, in order to keep the consistency as much as possible in the specification, it is no encouraged to create a separate configuration table for ATG UE.
Proposal 1: To reuse the existing configuration table for ATG UE supporting DL CA_n79C.
For operating band of ATG UE supporting CA, it’s better to list separate UL/DL information as only DL CA is supported in Rel-19 for ATG.
Thus, one possible way to reflect such information is to modify the specification below.
	5.2J	Operating band for ATG
NR operating bands n1, n3, n34, n39, n41, n78, n79, which are defined in Table 5.2-1, can be applied for ATG operation.
NR intra-band carrier aggregation is designed to operate for ATG in the operating bands defined in Table 5.2J-1, where all operating bands are within FR1.
Table 5.2J-1: Intra-band contiguous CA operating bands for ATG in FR1
	NR CA DL Band
	NR CA UL Band

	CA_n79
	-

	NOTE 1:	“-” means that only single carrier is supported for ATG UL deployment.






Proposal 2: The information that only DL CA is supported in Rel-19 for ATG can be reflected in the clause of operating band for ATG.
Rx requirements for DL CA_n79C
1) Diversity characteristics for ATG CA
In current clause 7.2J, it seems that the clarification is clear enough, so the requirements specified in clause 7.2J can be reused for DL CA_n79C.
	7.2J	Diversity characteristics for ATG
The ATG UE is required to be equipped with a minimum of two Rx antenna ports in all operating bands. ATG UE is required optionally to be equipped with four Rx antenna ports.



Proposal 3: the requirements specified in clause 7.2J can be reused for DL CA_n79C for Diversity characteristics.
2) Reference sensitivity power level for ATG CA
It seems that there is no issue to reuse the following requirements for DL contiguous CA with one UL carrier specified in clause 7.3A.2.1. 
Proposal 4: the following requirements for DL contiguous CA with one UL carrier specified in clause 7.3A.2.1 could be considered. Further discuss whether to include FDD REFSENS table 7.3.2-1a.
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For intra-band contiguous carrier aggregation, the throughput of each component carrier shall be ≥ 95 % of the maximum throughput of the reference measurement channels as specified in Annexes A.2.2.2, A.3.2, and A.3.3 (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) with parameters specified in Table 7.3.2-1a, Table 7.3.2-1b, Table 7.3.2-2, and Table 7.3.2-3.
For UE(s) supporting one uplink carrier, the uplink configuration of the PCC shall be in accordance with Table 7.3.2-3 and the downlink PCC carrier center frequency shall be configured closer to uplink operating band than any of the downlink SCC center frequency.



3) Maximum input level for ATG CA
The Maximum input level table specified for ATG single carrier operation is cited below.
Table 7.4J-1: Maximum input level for ATG
	Rx Parameter
	Units
	ATG UE Types
	Reference measurement channel

	
	
	Omni-directional antenna: receiver characteristics specified at the antenna connector(s)
	Antenna array: receiver characteristics specified at transceiver array boundary (TAB) connectors
	

	Power in Transmission Bandwidth Configuration
	dBm
	-42
	-30
	A.3.2.3 or A.3.3.3 for 64 QAM

	
	
	-44
	-32
	A.3.2.4 or A.3.3.4 for 256 QAM

	The applicable channel bandwidths
	MHz
	5, 10, 15, 20, 25, 30, 35, 40, 45, 50, 60, 70, 80, 90, 100

	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 with PCMAX_L,f,c as defined in clause 6.2J.2.



And the Maximum input level table specified for intra-band contiguous CA is cited below.
Table 7.4A.1-1: Maximum input level for Intra-band contiguous CA
	Rx Parameter
	Units 
	NR CA Bandwidth Class

	
	
	B
	C
	D
	

	Power in largest transmission bandwidth configuration CC, Plargest BW
	dBm
	-232
	-232
	-252
	

	
	
	-253,4
	-253,4
	-273,4
	

	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.



As ATG UE has better performance than handheld UE, there is no need to distinguish the requirements for different bandwidth class. Thus, it’s proposed to merge these two tables below.
Proposal 5: To introduce the following table for ATG CA maximum input level requirements.
	Rx Parameter
	Units
	ATG UE Types
	Reference measurement channel

	
	
	Omni-directional antenna: receiver characteristics specified at the antenna connector(s)
	Antenna array: receiver characteristics specified at transceiver array boundary (TAB) connectors
	

	Power in Transmission Bandwidth Configuration
	dBm
	-42
	-30
	A.3.2.3 or A.3.3.3 for 64 QAM

	
	
	-44
	-32
	A.3.2.4 or A.3.3.4 for 256 QAM

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

	The applicable NR CA Bandwidth Class
	MHz
	C

	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 with PCMAX_L,f,c as defined in clause 6.2J.2.



Summary
Proposal 1: To reuse the existing configuration table for ATG UE supporting DL CA_n79C.
Proposal 2: The information that only DL CA is supported in Rel-19 for ATG can be reflected in the clause of operating band for ATG.

Proposal 3: the requirements specified in clause 7.2J can be reused for DL CA_n79C for Diversity characteristics.
Proposal 4: the following requirements for DL contiguous CA with one UL carrier specified in clause 7.3A.2.1 could be considered. Further discuss whether to include FDD REFSENS table 7.3.2-1a.
	7.3A.2.1	Reference sensitivity power level for Intra-band contiguous CA
For intra-band contiguous carrier aggregation, the throughput of each component carrier shall be ≥ 95 % of the maximum throughput of the reference measurement channels as specified in Annexes A.2.2.2, A.3.2, and A.3.3 (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) with parameters specified in Table 7.3.2-1a, Table 7.3.2-1b, Table 7.3.2-2, and Table 7.3.2-3.
For UE(s) supporting one uplink carrier, the uplink configuration of the PCC shall be in accordance with Table 7.3.2-3 and the downlink PCC carrier center frequency shall be configured closer to uplink operating band than any of the downlink SCC center frequency.



Proposal 5: To introduce the following table for ATG CA maximum input level requirements.
	Rx Parameter
	Units
	ATG UE Types
	Reference measurement channel

	
	
	Omni-directional antenna: receiver characteristics specified at the antenna connector(s)
	Antenna array: receiver characteristics specified at transceiver array boundary (TAB) connectors
	

	Power in Transmission Bandwidth Configuration
	dBm
	-42
	-30
	A.3.2.3 or A.3.3.3 for 64 QAM

	
	
	-44
	-32
	A.3.2.4 or A.3.3.4 for 256 QAM

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

	The applicable NR CA Bandwidth Class
	MHz
	C

	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 with PCMAX_L,f,c as defined in clause 6.2J.2.
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