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Introduction
In the RAN#103 meeting, the ATG enhancement WID [1] was agreed for Rel-19 with the following RF objectives.

	The core part of the work item includes:
· 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].





In this paper, we’d like to share our initial views on this work item.
Discussion
[bookmark: _Hlk162960748]FR1 intra-band contiguous CA_n79C
Based on current WID, RAN4 can only consider the DL CA for CA_n79C. For R18 ATG Rx requirements, most of them were defined by reusing the single carrier requirements except for the diversity characteristics and maximum input level. 

For Rel-19 ATG Rx requirements of DL CA_n79C, RAN4 can discuss whether current Rx requirements specified for intra-band contiguous CA can be reused except for the diversity characteristics, maximum input level and ACS case 2. Another approach is that RAN4 can check the requirements one by one.

Proposal 1: For Rel-19 ATG Rx requirements of DL CA_n79C, there are two options to move forward:

Option 1: current Rx requirements specified for intra-band contiguous CA can be reused for Rel-19 ATG DL CA_n79C except for the diversity characteristics, maximum input level and ACS case 2.
Option 2: The Rx requirements for Rel-19 ATG intra-band contiguous CA_n79C can be checked one by one.


For the operating band and channel arrangement of DL ATG CA_n79C, most of requirements for intra-band contiguous CA can be reused, but the configurations should be further discussed. Currently, the following CA_n79C configurations were specified for handheld UE. For ATG UE, maybe only DL BCS4 can be specified 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

	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.




Proposal 2: To specify BCS4 for ATG UE supporting DL 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
	-
	See n79 channel bandwidths in Table 5.3.5-1 for each carrier2
	
	
	
	200
	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.




FR1 inter-band CA_n3-n39
The UL/DL frequency ranges for band n3 and n39 are listed below.
	[bookmark: OLE_LINK2]NR Band
	Uplink (UL) band
	Downlink (DL) band
	Duplex
mode

	
	BS receive / UE transmit
	BS transmit / UE receive
	

	
	FUL_low – FUL_high
	FDL_low – FDL_high
	

	n3
	1710
	–
	1785
	1805
	–
	1880
	FDD

	n39
	1880
	–
	1920
	1880
	–
	1920
	TDD

	



It can be observed that band n39 is adjacent to the DL band of band n3. Thus, when band n39 is transmitting the signal, the receiver of DL band n3 will suffer from the interference from band n3 for ATG UE. RAN4 should discuss the potential RF architecture for ATG UE supporting CA_n3-n39 and whether Uplink transmission is only configured in band n3 for ATG CA_n3-n39.
Proposal 3: RAN4 should discuss the potential RF architecture for ATG UE supporting DL CA_n3-n39 and whether Uplink transmission is only configured in band n3 for ATG CA_n3-n39.
In addition, bandwidth combination configurations are also not clear for ATG UE supporting CA_n3-n39.
Observation 1: RAN4 should discuss the expected Bandwidth combination configurations for ATG UE supporting CA_n3-n39.

UL MIMO for 2Tx single CC ATG UE
During Rel-18 ATG discussion, companies proposed that MIMO operation is not applicable to ATG as LOS path dominate the propagation. Thus, it’s clarified that there is no TAE requirement for ATG BS in Rel-18.
For UL MIMO case, RAN4 can discuss whether the real intention is to introduce UL polarization diversity or UL MIMO. And it’s better to clarify one exemplary band.
Proposal 4: For UL MIMO case, RAN4 can discuss whether the real intention is to introduce UL polarization diversity or UL MIMO as the LOS path dominate the propagation for ATG scenario. In addition, it’s better to clarify one exemplary band for this objective.

Summary
Proposal 1: For Rel-19 ATG Rx requirements of DL CA_n79C, there are two options to move forward:

Option 1: current Rx requirements specified for intra-band contiguous CA can be reused for Rel-19 ATG DL CA_n79C except for the diversity characteristics, maximum input level and ACS case 2.
Option 2: The Rx requirements for Rel-19 ATG intra-band contiguous CA_n79C can be checked one by one.

Proposal 2: To specify BCS4 for ATG UE supporting DL 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
	-
	See n79 channel bandwidths in Table 5.3.5-1 for each carrier2
	
	
	
	200
	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.



Proposal 3: RAN4 should discuss the potential RF architecture for ATG UE supporting DL CA_n3-n39 and whether Uplink transmission is only configured in band n3 for ATG CA_n3-n39.
Observation 1: RAN4 should discuss the expected Bandwidth combination configurations for ATG UE supporting CA_n3-n39.
Proposal 4: For UL MIMO case, RAN4 can discuss whether the real intention is to introduce UL polarization diversity or UL MIMO as the LOS path dominate the propagation for ATG scenario. In addition, it’s better to clarify one exemplary band for this objective.
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