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Introduction
This document captures the agreements on Rel-19 ATG UE RF requirements in RAN4#110bis meeting.
R19 UE RF requirements
Common requirements
Issue 3-1-1: whether maximum output power is declared per single carrier or per band(aggregated across all CCs) for inter-band CA and intra-band contiguous CA
Agreement:
· Reuse the existing Rel-18 capability for MOP for ATG UE in Rel-19

Issue 3-1-2: Tx RF requirements for intra-band contigous CA with one UL carrier and inter-band CA with one UL carrier.
Agreement: 
· Reuse Tx RF requirements for ATG UE single CC operation

intra-band contiguous CA
Issue 3-2-1: more clarification for contiguous CA
Agreement: 
· Only consider contiguous DL CA case for ATG UE intra-band CA.
· The example band combination for intra-band contiguous CA is CA_n79C

Issue 3-2-2: BCS for DL CA_n79C
· Proposals
· Option 1: BCS4 (Huawei)
	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

	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.



· Option 2: (APPLE)
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
	
	
	
	
	



Agreement:
· FFS on the supported BCS for DL CA_n79C

Issue 3-2-3: initial analysis for ATG Rx requirements for intra-band CA
· Proposals
	Sub-clause
	Requirement
	APPLE
	CMCC
	ZTE
	Huawei

	7
	Receiver characteristic
	
	
	
	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. 

	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.
	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.
	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 22: to follow the same principle in sub-clause 7.3A.2.1.
	

	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.
	For intra-band CA, the maximum input level requirements for ATG UE with intra-band CA need to be specified.
	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
	-422  for omini antenna

-30 for array antenna
	-422 for omini antenna

-30 for array antenna
	N/A
	

	
	
	-443 for omini antenna

-32 for array antenna
	-443 for omini antenna

-32 for array antenna
	N/A
	

	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.




	

	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.
	For intra-band CA, the ACS requirements for ATG UE with intra-band CA need to be specified.
	To following the existing requirement defined in clause 7.5A.1 with the following power to be updated for ATG UE.
· Pw in Transmission Bandwidth Configuration, per CC
PInterferer 
	

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

For intra-band CA, the out-of-band blocking requirements for ATG UE with intra-band CA need to be specified.
	To following the existing requirements defined in Clause 7.6A.2.1.
To following the existing requirements defined in Clause 7.6A.3.1.
Narrow band blocking: N/A
	

	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.
	For intra-band CA, the spurious response requirements for ATG UE with intra-band CA need to be specified.
	To following the existing requirements defined in Clause 7.7A.1.
	

	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.
	For intra-band CA, the intermodulation requirements for ATG UE with intra-band CA need to be specified.
	To following the existing requirements defined in Clause 7.8A.2.1.
	

	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.
	
	
	



Agreement:
· FFS on the ATG Rx requirements for intra-band CA

inter-band CA
Issue 3-3-1: clarify the antenna type for each band for inter-band CA for further capability signaling definition
· Proposals
· Option 1: both following options are allowed (CMCC)
· 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.
· Option 2: TBA
Agreement:
· FFS on the antenna type for ATG UE supporting inter-band CA.

Issue 3-3-2: whether UL is only configured in band n3 for CA_n3_n39
· Proposals
· Option 1: 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 (Huawei, CMCC)
· Option 2: 
Agreement:
· FFS on whether n39 can be transmitted for CA_n3_n39

Issue 3-3-3: BCS for DL CA_n3_n39
· Proposals
· Option 1: (Apple)
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
	



· Option 2: TBA
Agreement:
· FFS on supported BCS for DL CA_n3_n39

Issue 3-3-4: Rx RF requirements for inter-band DL CA
· Proposals
· Option 1: (CMCC, Apple)
· except for delta RIB, MSD requirements, per band requirements i.e the requirements in suffix J could be reused for ATG CA inter-band combination.
· For delta RIB, MSD requirements, companies needs detailed analysis of whether current legacy UE requirements could be reused rather than directly reuse.
· Option 2: (ZTE)
· ΔRIB,c, in-band blocking, out of band blocking, spurious response, wide band intermodulation, spurious emissions could reuse legacy inter-band CA requirements
· Narrow band blocking is not applicable
Agreement:
· FFS on the ATG Rx requirements for inter-band CA

UL MIMO
Issue 3-4-1: clarification of UL-MIMO
Agreement:
· Introduce UL MIMO requirements with 2Tx

Issue 3-4-2: max layer number for UL-MIMO
Agreement:
· 2 layers

Issue 3-4-3: ULFPTx mode for UL-MIMO
Agreement: 
· FFS on whether ULFPx mode is supported for ATG UL-MIMO

Issue 3-4-4: the operation band for UL MIMO
Agreement: 
· UL MIMO apply to all existing ATG operation bands

Issue 3-4-5: maximum output power
Agreement: 
Use following as starting point.
· For UE maximum output power, reuse the rated maximum output power declared by the ATG UE capability maxOutputPowerATG-r18, and consider the existing NR UL-MIMO requirement as starting point with the capability antennaArrayType-r18

Issue 3-4-6: configured transmitted power
· Proposals
· Option 1: For configured transmitted power, reuse the existing ATG UE requirement with PCMAX,c tolerance of Table 2.1. (LGE)
Table 2.1: ATG PCMAX,c tolerance in closed-loop spatial multiplexing scheme
	PCMAX,c
(dBm)
	Tolerance
TLOW(PCMAX_L,c) (dB)
	Tolerance
THIGH(PCMAX_H,c) (dB)

	23 ≤ PCMAX,c ≤ 40
	3.0
	2.0

	22 ≤ PCMAX,c < 23
	5.0
	2.0

	21 ≤ PCMAX,c < 22
	5.0
	3.0

	20 ≤ PCMAX,c < 21
	5.0
	4.0

	16 ≤ PCMAX,c < 20
	5.0

	11 ≤ PCMAX,c < 16
	6.0

	-40 ≤ PCMAX,c < 11
	7.0



· Option 2: tolerance of configured power for ATG UE with UL MIMO needs to be specified. (CMCC)
· Option 3: Configured transmitted power for UL MIMO is per each UE (ZTE)
Agreement: 
· FFS on the configured transmitted power requirements

Issue 3-4-7: MPR/AMPR
Agreement: 
· Do not define MPR/A-MPR requirements

Issue 3-4-8: output power dynamic
Agreement: 
· Reusing the existing NR UL-MIMO requirement as starting point.
· Further discuss how to modify the requirements with capability antennaArrayType-r18
· Further discuss whether preclude the single antenna port related requirement

Issue 3-4-9: transmit signal quality
Agreement:
· Reusing the existing NR UL-MIMO requirement as starting point.
· Further discuss 
· how to modify update the requirements with capability antennaArrayType-r18
· Further discuss whether to preclude the single antenna port related requirement
· Further discuss whether to apply the coherent UL MIMO requirement for ATG UE
· how to update with ATG UE transmit signal requirement which is different from normal UE due to some timing and frequency compensation assumption
.
Issue 3-4-10: Output RF spectrum emissions
Agreement:
· Reusing the existing NR UL-MIMO requirement as starting point.
· Further discuss 
· how to modify update the requirements with capability antennaArrayType-r18
· Further discuss whether to preclude the single antenna port related requirement
· how to update with ATG UE SEM requirement which is different from normal UE SEM requirement due to higher transmission power

Issue 3-4-11: Rx requirements for supporting UL-MIMO
Agreement:
· FFS on the Rx requirements for supporting UL-MIMO

