[bookmark: _Ref399006623][bookmark: _Toc92513360]3GPP TSG-RAN WG4 Meeting # 102-e	R4-2205865
Electronic Meeting, February 21- March 3, 2022

Source: 	Skyworks Solutions, Inc.
Title: 	Valid 1Tx and 2Tx configurations for increased power option for inter-band CA
Agenda Item:	9.35.3 UE RF requirements [Power_Limit_CA_DC-Core]
Document for:	Approval
Introduction
In R4#101b-e, contribution [1] covered inter-band configurations using TxD that require specific treatment when considering achievable increase power. Unfortunately, no conclusion was reached for this and any other aspects. In this contribution we provide our input on the different cases based on their UL configurations, which power class applies and what maximum output power can be achieved.
Discussion
Possible inter-band UL configurations
In last meeting, we provided our view on the particular cases where one of the bands required the use of TxD and how this impacted the achievable maximum power.

In Table 1 we provide all the possible cases of combining power classes 5, 3, 2 and 1.5 with 1Tx or 2Tx approaches when applicable. It should be noted that for PC5 we restricted to 1Tx, but in any case, for PC5 and PC3 the assumption is that there is always at least one full power PA.

The Table provides:
· The single band power class per UL band and achievable total power
· The 1Tx or 2TX operation per UL band, 
· The effective power per UL band once accounted for 2TX operation and related achievable total power
· Which highest inter-band power class may apply
· Whether there are options for increased power.
Table 1: Possible combinations of all power classes with 1Tx and 2Tx cases
	band max power
	1 or 2 Tx
	effective max power with 2Tx
	Inter-band max power class
	increased power option

	band1
	band2
	tot
	band1
	band2
	band1
	band2
	tot
	
	

	20
	20
	23.0
	1Tx
	1Tx
	20.0
	20.0
	23.0
	PC3 
	N

	20
	23
	24.8
	1Tx
	1Tx
	20.0
	23.0
	24.8
	PC3 
	Y

	20
	23
	24.8
	1Tx
	2Tx
	20.0
	20.0
	23.0
	PC3
	N

	20
	26
	27.0
	1Tx
	1Tx
	20.0
	26.0
	27.0
	PC2 
	Y

	20
	26
	27.0
	1Tx
	2Tx
	20.0
	23.0
	24.8
	PC3 
	Y

	20
	29
	29.5
	1Tx
	2Tx
	20.0
	26.0
	27.0
	PC2 
	Y

	23
	23
	26.0
	1Tx
	1Tx
	23.0
	23.0
	26.0
	PC2
	N

	23
	23
	26.0
	1Tx
	2Tx
	23.0
	20.0
	24.8
	PC3 
	Y

	23
	23
	26.0
	2Tx
	2Tx
	20.0
	20.0
	23.0
	PC3
	N

	23
	26
	27.8
	1Tx
	1Tx
	23.0
	26.0
	27.8
	PC2 
	Y

	23
	26
	27.8
	1Tx
	2Tx
	23.0
	23.0
	26.0
	PC2
	N

	23
	26
	27.8
	2Tx
	2Tx
	20.0
	23.0
	24.8
	PC3 
	Y

	23
	29
	30.0
	1Tx
	2Tx
	23.0
	26.0
	27.8
	PC2 
	Y

	23
	29
	30.0
	2Tx
	2Tx
	20.0
	26.0
	27.0
	PC2 
	Y

	26
	26
	29.0
	1Tx
	1Tx
	26.0
	26.0
	29.0
	PC1.5 but not R17
	N

	26
	26
	29.0
	1Tx
	2Tx
	26.0
	23.0
	27.8
	PC2 
	Y

	26
	26
	29.0
	2Tx
	2Tx
	23.0
	23.0
	26.0
	PC2
	N

	26
	29
	30.8
	1Tx
	2Tx
	26.0
	26.0
	29.0
	PC1.5 but not R17
	N

	26
	29
	30.8
	2Tx
	2Tx
	23.0
	26.0
	27.8
	PC2 
	Y

	29
	29
	32.0
	2Tx
	2Tx
	26.0
	26.0
	29.0
	PC1.5 but not R17
	N



Observations:
· If an inter-band specific per band power class signaling is adopted, for the UL band using 2TX, the per band power class can be declared as single band power class -3dB
· Within one inter-band power class, the cases subject to increased power are those where the achievable maximum power is > maximum inter-band CA power class and < CA power class +2dB
· Cases reaching PC1.5 levels are not valid for release 17 as PC1.5 UL CA is not an agreed feature.
Proposal on valid cases and signalling
To cope with all the possible cases, the most straight forward is that additional signaling for a per band power class in inter-band CA configuration is introduced in Release 17.

Proposal for signaling: 
· A per UL band power class in inter-band CA configuration is introduced in Release 17
· For UL band where the single band power class can only be achieved with 2 Tx, the per band power class in inter-band CA configuration should signal a power class equivalent to its single band power class -3dB.

Proposal for valid configuration for increased power: UL configuration valid for increased power are those for which the power sum of the per-band power class in inter-band CA configuration is > CA power class and < CA power class + 2dB.
Conclusions
In this contribution, we discuss all the possible per UL band power class and 1Tx/2Tx configurations and their achievable maximum output power and make the following proposals.

Proposal for signaling: 
· A per UL band power class in inter-band CA configuration is introduced in Release 17
· For UL band where the single band power class can only be achieved with 2 Tx, the per band power class in inter-band CA configuration should signal a power class equivalent to its single band power class -3dB.

Proposal for valid configuration for increased power: UL configuration valid for increased power are those for which the power sum of the per-band power class in inter-band CA configuration is > CA power class and < CA power class + 2dB.
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