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Discussion
In last RAN4 meeting, 2 WFs were approved [1][2] for power class related topic and one WF[3] was approved for specification quality improvement. 

Power class fallback issues
Whether to write requirements separately for PC1.5 and PC2 in a single carrier MOP
According to WF[3], whether to write requirements separately for PC1.5 and PC2 needs to be discussed under power class agenda with the other power class fallback topics.

	<Technical ambiguities >
<Way forward/Agreement>: 
An agenda item will be assigned in maintenance or TEI for the following topics:
1. Word usage “Assigned” and plain statement “For CA” in determining applicability of CA requirements. It may be different depending on intra-band contiguous, intra-band non-contiguous and inter-band cases. Every clause should be considered with care. Discussion is partially overlapping with power class topic. 
2. Power class fallback topic, whether to write requirements separately for PC1.5 and PC2. This topic can discussed under power class agenda with the other power class fallback topics. 
3. Corrections and alignment related to more than one TX port and antenna connector language such as “dual TX”, “2tx”, “TxD”




As of now, in Rel-18, the requirement of UE MOP in 6.2.1 is specified considering SAR solution up to PC1.5 in a single carrier.
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The following UE Power Classes define the maximum output power for any transmission bandwidth within the channel bandwidth of NR carrier unless otherwise stated. The period of measurement shall be at least one sub frame (1ms).
Table 6.2.1-1: UE Power Class
~~
If a UE supports a different power class than the default UE power class for the band and the supported power class enables the higher maximum output power than that of the default power class:
-	if the field of UE capability maxUplinkDutyCycle-PC2-FR1 is absent and the field of UE capability maxUplinkDutyCycle-PC1dot5-MPE-FR1 is absent and the percentage of uplink symbols transmitted in a certain evaluation period is larger than 50% (The exact evaluation period is no less than one radio frame); or
-	if the field of UE capability maxUplinkDutyCycle-PC2-FR1 is not absent and the percentage of uplink symbols transmitted in a certain evaluation period is larger than maxUplinkDutyCycle-PC2-FR1 as defined in TS 38.306 (The exact evaluation period is no less than one radio frame); or
-	if the field of UE capability maxUplinkDutyCycle-PC1dot5-MPE-FR1 is not absent and half the percentage of uplink symbols transmitted in a certain evaluation period is larger than maxUplinkDutyCycle-PC1dot5-MPE-FR1 as defined in TS 38.306 (The exact evaluation period is no less than one radio frame); or
-	if the IE P-Max as defined in TS 38.331 [7] is provided and set to the maximum output power of the default power class or lower;
-	shall apply all requirements for the default power class to the supported power class and set the configured transmitted power as specified in clause 6.2.4;
-	else if the UE does not support a power class with higher maximum output power than PC2; or
-	if the field of UE capability maxUplinkDutyCycle-PC2-FR1 is absent and the field of UE capability maxUplinkDutyCycle-PC1dot5-MPE-FR1 is absent and the percentage of uplink symbols transmitted in a certain evaluation period is larger than 25% (The exact evaluation period is no less than one radio frame); or
-	if the field of UE capability maxUplinkDutyCycle-PC2-FR1 is not absent and the percentage of uplink symbols transmitted in a certain evaluation period is larger than 0.5*maxUplinkDutyCycle-PC2-FR1 (The exact evaluation period is no less than one radio frame); or
-	if the field of UE capability maxUplinkDutyCycle-PC1dot5-MPE-FR1 is not absent and the percentage of uplink symbols transmitted in a certain evaluation period is larger than maxUplinkDutyCycle-PC1dot5-MPE-FR1 as defined in TS 38.306 (The exact evaluation period is no less than one radio frame); or
-	if the IE P-Max as defined in TS 38.331 [7] is provided and set to the maximum output power of the power class 2 or lower;
-	shall apply all requirements for power class 2 to the supported power class and set the configured transmitted power as specified in clause 6.2.4;
-	else shall apply all requirements for the supported power class and set the configured transmitted power as specified in clause 6.2.4.





In current specification, which power class requirements is applied is ambiguous. 

For example,
If a UE supports a different power class than the default UE power class for the band and the supported power class enables the higher maximum output power than that of the default power class:  It applies to both PC2 UE and PC1.5 UE 
-	if the field of UE capability maxUplinkDutyCycle-PC2-FR1 is absent and the field of UE capability maxUplinkDutyCycle-PC1dot5-MPE-FR1 is absent and the percentage of uplink symbols transmitted in a certain evaluation period is larger than 50% (The exact evaluation period is no less than one radio frame); or  It is ambiguous whether to apply to only PC2 UE or both.
~~
-	shall apply all requirements for the default power class to the supported power class and set the configured transmitted power as specified in clause 6.2.4;
-	else if the UE does not support a power class with higher maximum output power than PC2;  or
-	if the field of UE capability maxUplinkDutyCycle-PC2-FR1 is absent and the field of UE capability maxUplinkDutyCycle-PC1dot5-MPE-FR1 is absent and the percentage of uplink symbols transmitted in a certain evaluation period is larger than 25% (The exact evaluation period is no less than one radio frame); or  It is ambiguous whether to apply to only PC1.5 UE or both.
  ~~
-	shall apply all requirements for power class 2 to the supported power class and set the configured transmitted power as specified in clause 6.2.4;
-	else shall apply all requirements for the supported power class and set the configured transmitted power as specified in clause 6.2.4.

The ambiguity can be resolved by specifying separately for PC2 UE and PC1.5 UE as MOP requirement of NR inter-band UL CA with UL-MIMO.

In case of supporting PC2, the following PC requirement is applied according to UL duty (X) and threshold
· X > 50%  PC3 requirement 
· X ≤ 50%  PC2 requirement

In case of supporting PC1.5, the following PC requirement is applied according to UL duty (X) and threshold
· X > 50%              PC3 requirement 
· 25%≤ X < 50%  PC2 requirement
· X ≤ 25%             PC1.5 requirement

It can show clearly which power class requirement is applied according to the supported PC. The following update can be one example.

	6.2.1	UE maximum output power
The following UE Power Classes define the maximum output power for any transmission bandwidth within the channel bandwidth of NR carrier unless otherwise stated. The period of measurement shall be at least one sub frame (1ms).
Table 6.2.1-1: UE Power Class
~~
If a UE supports power class 3 and the supported power class enables the lower maximum output power or equal to that of the default power class:
-	shall apply all requirements for the default power class to the supported power class and set the configured transmitted power as specified in clause 6.2.4;
If a UE supports power class 2 and the supported power class enables the higher maximum output power than that of the default power class:
-	if the field of UE capability maxUplinkDutyCycle-PC2-FR1 is absent and the percentage of uplink symbols transmitted in a certain evaluation period is larger than 50% (The exact evaluation period is no less than one radio frame); or
-	if the field of UE capability maxUplinkDutyCycle-PC2-FR1 is not absent and the percentage of uplink symbols transmitted in a certain evaluation period is larger than maxUplinkDutyCycle-PC2-FR1 as defined in TS 38.306 (The exact evaluation period is no less than one radio frame); or
-	if the IE P-Max as defined in TS 38.331 [7] is provided and set to the maximum output power of the default power class or lower;
-	shall apply all requirements for the default power class to the supported power class and set the configured transmitted power as specified in clause 6.2.4;
-	else 
-	shall apply all requirements for the power class 2 to the supported power class and set the configured transmitted power as specified in clause 6.2.4;
If a UE supports power class 1.5 and the supported power class enables the higher maximum output power than that of the power class 2:
-	if the field of UE capability maxUplinkDutyCycle-PC2-FR1 is absent and the field of UE capability maxUplinkDutyCycle-PC1dot5-MPE-FR1 is absent and the percentage of uplink symbols transmitted in a certain evaluation period is larger than 50% (The exact evaluation period is no less than one radio frame); or
-	if the field of UE capability maxUplinkDutyCycle-PC2-FR1 is not absent and the percentage of uplink symbols transmitted in a certain evaluation period is larger than maxUplinkDutyCycle-PC2-FR1 (The exact evaluation period is no less than one radio frame); or
-	if the field of UE capability maxUplinkDutyCycle-PC1dot5-MPE-FR1 is not absent and the percentage of uplink symbols transmitted in a certain evaluation period is larger than 2*maxUplinkDutyCycle-PC1dot5-MPE-FR1 as defined in TS 38.306 (The exact evaluation period is no less than one radio frame); or
-	if the IE P-Max as defined in TS 38.331 [7] is provided and set to the maximum output power of the default power class or lower;
-	shall apply all requirements for default power class to the supported power class and set the configured transmitted power as specified in clause 6.2.4;
-	if the field of UE capability maxUplinkDutyCycle-PC2-FR1 is absent and the field of UE capability maxUplinkDutyCycle-PC1dot5-MPE-FR1 is absent and the percentage of uplink symbols transmitted in a certain evaluation period is larger than 25% but less than or equal to 50% (The exact evaluation period is no less than one radio frame); or
-	if the field of UE capability maxUplinkDutyCycle-PC2-FR1 is not absent and the percentage of uplink symbols transmitted in a certain evaluation period is larger than 0.5*maxUplinkDutyCycle-PC2-FR1 but less than or equal to maxUplinkDutyCycle-PC2-FR1 (The exact evaluation period is no less than one radio frame); or
-	if the field of UE capability maxUplinkDutyCycle-PC1dot5-MPE-FR1 is not absent and the percentage of uplink symbols transmitted in a certain evaluation period is larger than maxUplinkDutyCycle-PC1dot5-MPE-FR1 but less than or equal to 2* maxUplinkDutyCycle-PC1dot5-MPE-FR1 as defined in TS 38.306 (The exact evaluation period is no less than one radio frame); or
-	if the IE P-Max as defined in TS 38.331 [7] is provided and set to the maximum output power between 23dBm and 26dBm;
-	shall apply all requirements for power class 2 to the supported power class and set the configured transmitted power as specified in clause 6.2.4;
-	else; 
-	shall apply all requirements for power class 1.5 to the supported power class and set the configured transmitted power as specified in clause 6.2.4;




Proposal 1: Update the UE MOP requirement in a single carrier by specifying separately for PC2 UE and PC1.5 UE to avoid ambiguity. 

WF[2]
	0. Way forward on RAN4 specifications revisions to mitigate power class fallback issues  
Proposal: Companies are encouraged to consider the following options for RAN4 specifications revisions to mitigate power class fallback issues
Option 1: Keep the texts for power class fallback behavior in MOP sections and change “apply all requirements for” a certain power class to a more restricted “apply maximum output power of” this power class (R4-2404660)
Option 2: Move the text descriptions on UL duty cycle and P-max conditions below the power class tables in “UE maximum output power” sub-clauses to ΔPPowerClass definitions in “Configured output power” sub-clauses (R4-2404186).
Option 3: Other options are not precluded.
Way forward for other power class fallback related issues 
Proposal: Companies are encouraged to consider the following options for the corresponding issues:
Issue 2.2-1: Should P-Max be included in the ΔPPowerClass definition?  
Option 1: Yes
Option 2: No

Issue 2.2-2: Is it agreeable to revise the PCMAX_L formula as below for single carrier and apply the similar change to other UL features?
PCMAX_L,f,c = MIN {PEMAX,c– ∆TC,c, (PPowerClass – ΔPPowerClass + ΔPPowerBoost) – MAX(MAX(MPRc+∆MPRc, A-MPRc) + ΔTIB,c + ∆TC,c + ∆TRxSRS, P-MPRc, ΔPPowerClass)}    
Option 1: Yes
Option 2: No

Issue 2.2-3: How to describe power class fallback UE behavior during SRS transmission occasions for PC2 capable UE with txDiversity-r16 capability or PC1.5 capable UE?
Option 1: No change in current specifications, meaning that ΔPPowerClass = 3dB is sufficient.
Option 2: Change ΔPPowerClass = 3dB with the wordings that “for PC2 UE with txDiversity-r16 capability, all requirements for the default power class apply, and for PC1.5 UE, all requirements for PC2 apply.
Option 3: Other options are not precluded.

Issue 2.2-4: If RAN4 agrees to make specifications revisions to mitigate the power class fallback issues, which release should be the starting release for the changes?
Option 1: Rel-17
Option 2: Rel-18



RAN4 specifications revisions to mitigate power class fallback issues
For example,
· PC2 UE (26dBm) with actual UL duty cycle of 60%, 
· the maximum output power is reduced to 23dBm. It means that MPR and A-MPR requirements need to be changed from PC2 to PC3.
Therefore, Option 1 is preferred with update of “apply maximum output power, MPR and A-MPR of” this power class . 

Proposal 2: Keep the texts for power class fallback behavior in MOP sections and change “apply all requirements for” a certain power class to a more restricted “apply maximum output power, MPR, and A-MPR of” this power class. 

Other power class fallback related issues
For whether P-Max (= PEMAX,C) needs to be included in the ΔPPowerClass definition, the existing PCMAX,L is considered. 
PCMAX_L,f,c = MIN {PEMAX,c– ∆TC,c,  (PPowerClass – ΔPPowerClass + ΔPPowerBoost) – MAX(MAX(MPRc+∆MPRc, A-MPRc)+ ΔTIB,c + ∆TC,c + ∆TRxSRS, P-MPRc) }
Here, the simple PCMAX,L is assumed for discussion as follows.
PCMAX_L,f,c = MIN {PEMAX,c,  (PPowerClass – ΔPPowerClass) – MAX(MPRc, A-MPRc) }

For example,
· PC2 UE (26dBm) with actual UL duty cycle of 50% and P-Max of 23dBm,
· if  ΔPPowerClass of 3dB is applied by P-MAX as the existing PCMAX,L formula, 
· PC3 based MPR and A-MPR are applied.
· PCMAX,L is always decided by {PEMAX,c, (PPowerClass – 3) – MAX(MPRc, A-MPRc) } 
= (PPowerClass – 3) – MAX(MPRc, A-MPRc).  
· elseif  ΔPPowerClass is not applied by P-MAX, 
· PC2 based MPR and A-MPR are applied.
· PCMAX,L is decided by MIN {PEMAX,c,  (PPowerClass – 0) – MAX(MPRc, A-MPRc) }

For PCMAX,L decided considering NW side and UE side together, P-Max is not necessary to be included in the ΔPPowerClass definition.

Proposal 3: Do not include P-Max in the ΔPPowerClass definition. 

PCMAX_L formula
Simple PCMAX,L formula is assumed for discussion
PCMAX_L,f,c = MIN {PEMAX,c,  (PPowerClass – ΔPPowerClass) – MPRc) }
For revision,
PCMAX_L,f,c = MIN {PEMAX,c,  (PPowerClass – ΔPPowerClass) – MAX(MPRc, ΔPPowerClass)}
For example,
· PC2 UE (26dBm) with actual UL duty cycle of 60% (ΔPPowerClass = 3), 23dBm based MPRc  = 5, 26dBm based MPRc  = 4,  PEMAX = 26dBm
· For existing PCMAX,L formula,
· PPowerClass – ΔPPowerClass = 23dBm. 23dBm based MPR is applied.
· MIN {26,  (26 – 3) – 5) } = 18dBm
· For revised PCMAX,L formula,
· 26dBm based MPR is applied.
· MIN {26,  (26) – MAX(4, 3) } = 22dBm

· PC2 UE (26dBm) with actual UL duty cycle of 50%(ΔPPowerClass = 0), 23dBm based MPRc  = 5, 26dBm based MPRc  = 4,  PEMAX = 26dBm
· For existing PCMAX,L formula,
· PPowerClass – ΔPPowerClass = 26dBm. 26dBm based MPR is applied.
· MIN {26,  (26 – 0) – 4) } = 22dBm
· For revised PCMAX,L formula,
· 26dBm based MPR is applied.
· MIN {26,  (26) – MAX(4, 0) } = 22dBm

The ΔPPowerClass  means the power class fallback by ΔPPowerClass from the power class and is reported to NW. To align the applied requirements, for example, maximum output power, MPR and A-MPR in MOP and Configured Tx Power, it is better to keep the existing PCMAX,L formula. 

Proposal 4: Keep the existing PCMAX,L formula. 

Power class fallback UE behavior during SRS transmission occasions
Preference is Option 2, because the added wording can give more clarification on which requirements are applied.

Proposal 5: Consider Option 2.
· Option 2 : Change ΔPPowerClass = 3dB with the wordings that “for PC2 UE with txDiversity-r16 capability, all requirements for the default power class apply, and for PC1.5 UE, all requirements for PC2 apply 

Specifications revisions
Preference is Option 1 (Rel-17).

Proposal 6: Make specification revision from Rel-17 for the changes.
0. Legacy power class related issues
WF[1]
	Sub-topic 1-1: DL CA configured with single carrier UL
Agreements: For HPUE consider following options:
· Option 1: UE shall mandatorily meet ue-PowerClass at least for up to PC2, FFS for PC1.5
· Option 2: support up to highest specified single carrier power class is optional, based on UE capability indication and not restricted by notes in clause 5.5A
· For both options
· Focus on Pcmax impact in RAN4#111
· Strive to update specification from rel-17
· the relation to the table notes in clause 5.5A is also considered.
· Further consider output power for refsens and MSD requirements

Sub-topic 1-2: Interband UL CA with single carrier UL transmission
Agreements: To increase UE output power and improve performance with one cell scheduled consider following options:
· Option 1: Allow UE to transmit higher power than specified power classes for the CA configuration up to at least PC2 single carrier power class (ue-powerClass) of the UL band subject to UE capability indication. FFS for PC 1.5.
· Option 2: For interband UL CA, specify Pcmax only for simultaneous transmission in both bands.
· For both options
· Focus on Pcmax impact in RAN4#111
· Strive to update specification from rel-17
Sub-topic 1-3: Other updates in 38.101-1
Agreements: 

1) Consider to update the Pcmax,f,c for serving cells c of UL CA configurations to cover the cases in which

· the NR band power class ue-PowerClass/ue-PowerClass-v1610 is modified by the per-band-per-BC power class ue-PowerClassPerBandPerBC-r17; or
· the power class of the band combination (per-BC) is lower than NR band power class, excluding scenarios of sub-topic 1-1 and 1-2, or 
· UE-specific P-Max is lower than the NR band power class; or
· UE-specific cell-group P-Max indications are present (can be lower than the per-BC power class)
such that the UL output power per serving cell c and the PHR become correct also for these cases.

2) Consider to add a general clause to beginning of 6.2A in TS 38.101-1 describing the power class capabilities and their relationship, if necessary, noting that power-class capabilities are specified in 38.306




	[bookmark: _GoBack]Sub-topic 1-4: Online agreements
Agreements: For the scenarios in the table below excluding scenarios in sub-topic 1-1 and 1-2 power class (powerClass) shall limit the configured maximum output power (Pcmax,f,c) when higherPowerLimit-r17 is not indicated:
	
	Scenarios 

	#1
	Intra-band DLCA with intra-band ULCA

	#2
	Inter-band 2CC ULCA

	#3
	Inter+intra 3CC ULCA

	#4
	Inter+intra DLCA with intra-band ULCA







DL CA configured with single carrier UL
In clause 5.5A, for intra-band C/NC CA, the following NOTEs are specified.
	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



This Power Class is indicated by per BC power class ‘powerClass’.  
For CA_n41C in Table 5.5A.1-1, 
· n41 
· PC2 and PC1.5 are applicable 
· CA_n41C
· PC2 is applicable

For UE supporting PC2 CA_n41C, if a single carrier UL is configured, the UE can support up to PC2 mandatorily and support PC1.5 optionally.
For example of UE architecture,
· 1x26dBm+1LO
· PC2 can be supported to n41(a single UL carrier)
· 2x23dBm+1LO
· PC2 can be supported to n41(a single UL carrier)
· 2x23dBm+2LO
· PC2 can be supported to n41(a single UL carrier) : it is assumed that 2LO is configured with same fc and all PAs are used  for the single carrier UL transmission.
· 2x26dBm+2LO
· PC1.5 can be supported to n41(a single UL carrier) : it is assumed that 2LO is configured with same fc and all PAs are used  for the single carrier UL transmission.

If  UL CA is configured and only one UL CC is activated, PC2 can be supported mandatorily and PC1.5 can be supported optionally. 

For only DL CA configured,  
For example of UE architecture,
· 1x26dBm+1LO
· PC2 can be supported to n41(a single UL carrier)
· 2x23dBm+1LO
· PC2 can be supported to n41(a single UL carrier)
· 2x26dBm+1LO
· PC1.5 can be supported to n41(a single UL carrier)

If only DL CA is configured(w/o UL CA), up to PC2 can be supported mandatorily and PC1.5 can be supported optionally. 

Proposal 7: 
· For only DL CA configurion(w/o UL CA), up to PC2 can be supported mandatorily and PC1.5 can be supported optionally. 
· For that  UL CA is configured and only one UL CC is activated, up to PC2 can be supported mandatorily and PC1.5 can be supported optionally. 

For only DL CA configurion(w/o UL CA) with a single carrier UL, a single carrier PCMAX can be applied.

PCMAX_L,f,c = MIN {PEMAX,c– ∆TC,c,  (PPowerClass – ΔPPowerClass + ΔPPowerBoost) – MAX(MAX(MPRc+∆MPRc, A-MPRc)+ ΔTIB,c + ∆TC,c + ∆TRxSRS, P-MPRc) }
PCMAX_H,f,c = MIN {PEMAX,c,  PPowerClass – ΔPPowerClass + ΔPPowerBoost}

For UL CA is configured and only one UL CC is activated, Pcmax can be impacted.
For uplink intra-band contiguous/non-contiguous carrier aggregation with only one UL CC is activated, a single carrier PCMAX can be applied.

Proposal 8: 
· For only DL CA configurion(w/o UL CA), a single carrier PCMAX can be applied.
· For that  UL CA is configured and only one UL CC is activated, a single carrier PCMAX can be applied.
 
Inter-band UL CA with single carrier UL transmission
In clause 5.5A, for inter-band CA, the following NOTEs are specified.
	NOTE 4: Only single uplink carriers with power class other than PC3 are listed 
NOTE 5: Minimum requirements for Power Class 2 are applicable for this uplink combination or single uplink carrier in this downlink/uplink combination
NOTE 6: Minimum requirements for Power Class 1.5 are applicable for this uplink combination or single uplink carrier in this downlink/uplink combination



In clause 6.2A1.3, for inter-band CA, the following NOTE is specified for CA_n1A-n41A
	NOTE 6:  The UE supports PC3 within NR FDD band, and supports either PC3 or PC2 within NR TDD band.



For UE supporting PC2 CA_n1A-n41A, if a single carrier UL is configured to n41, the UE can support up to PC2 mandatorily and support 27.8dBm optionally with higherPowerlimit.
For example of UE architecture, 23dBm+23dBm and 23dBm+26dBm are supported.
· 23dBm+23dBm (2LO)
· PC2 can be supported to n41(a single UL carrier) : it is assumed that 2LO is configured with same fc and all PAs are used  for the single carrier UL transmission.
· 23dBm+26dBm (2LO)
· PC2 can be supported to n41(a single UL carrier) : 26dBm is assumed to be used
· 27.8dBm can be supported to n41(a single UL carrier) : it is assumed that 2LO is configured with same fc and all PAs are used  for the single carrier UL transmission.
Here, 27.8dBm can be supported with ‘higherPowerLimit’.

In clause 6.2H.3, for inter-band CA, the following NOTE is specified for CA_n25A-n41A 
	NOTE 3:	The UE supports PC3 in FDD band and PC1.5 with UL MIMO in TDD band..



For UE supporting PC1.5 CA_n25A-n41A with 3Tx, if a single carrier UL is configured to n41, the UE can support up to PC2 mandatorily and support PC1.5 optionally.
For example of UE architecture, 23dBm+2x26dBm is supported.
· 23dBm+2x26dBm (2LO)
· PC1.5 can be supported to n41(a single UL carrier) : 2x26dBm is assumed to be used
· 30.0 dBm can be supported to n41(a single UL carrier) : it is assumed that 2LO is configured with same fc and all PAs are used  for the single carrier UL transmission.
Here, 30.0 dBm can be supported with ‘higherPowerLimit’.

Proposal 9: 
· For PC2 inter-band UL CA with single carrier UL transmission, PC2 can be supported mandatorily and 27.8 dBm can be supported optionally with ‘higherPowerLimit’. 
· For PC1.5 inter-band UL CA with 3Tx with single carrier UL transmission, PC1.5 can be supported mandatorily and 30.0dBm can be supported optionally with ‘higherPowerLimit’. 

For inter-band UL CA with single carrier UL transmission, a single carrier PCMAX can be applied.

Proposal 10: 
· For inter-band UL CA with single carrier UL transmission, a single carrier PCMAX can be applied.

Other updates in 38.101-1
Pcmax,f,c for serving cells c of UL CA configurations is refere to 6.4.2
For inter-band CA, 
	PCMAX_L = MIN {10log10∑ MIN [ pEMAX,c/ (tC,c),  pPowerClass.c/(MAX(mprc·∆mprc, a-mprc)·tC,c ·tIB,c·tRxSRS,c) , pPowerClass,c/pmprc], PEMAX,CA, PPowerClass,CA-ΔPPowerClass, CA}
	PCMAX_H = MIN{10 log10 ∑ pEMAX,c , PEMAX,CA, PPowerClass,CA-ΔPPowerClass, CA}
The configured maximum output power PCMAX,c(i),i (p) in slot p of serving cell c(i) on slot numerology type i shall be set within the following bounds:
PCMAX_L,f,c(i),i (p) ≤  PCMAX,f,c(i), i (p) ≤  PCMAX_H,f,c(i),i (p)

The per-band-per-BC power class ue-PowerClassPerBandPerBC-r17 is already applied as follows.
· where PCMAX_L,f,c (i),i (p) and PCMAX_H,f,c(i),i (p) are the limits for a serving cell c(i) of slot numerology type i as specified in clause 6.2.4, except that the UE power class for the serving cell c(i) on the specific operating band shall be determined by the ue-PowerClassPerBandPerBC-r17 IE as indicated for the band combination if signalled.

Here, the simple PCMAX, is assumed for discussion as follows.
PCMAX_L = MIN {10log10∑ MIN [ pEMAX,c,  pPowerClass.c ], PEMAX,CA, PPowerClass,CA}
	                                  PCMAX_L,f,c = MIN {PEMAX,c1,  PPowerClass,c1 }

If assumed (The power class of the band combination (per-BC) is lower than NR band power class)
· PPowerClass,CA = 23dBm (per BC), PPowerClass,c1 = 26dBm (per band per BC),  PPowerClass,c2 = 23dBm (per Band)
· PEMAX,CA = 26dBm, PEMAX,c1 = 23dBm, PEMAX,c2 = 23dBm,
PCMAX_L = 23 dBm. PCMAX_L,f,c1 = 23dBm

If assumed (UE-specific P-Max is lower than the NR band power class)
· PPowerClass,CA = 26dBm (per BC), PPowerClass,c1 = 23dBm (per Band),  PPowerClass,c2 = 23dBm (per Band)
· PEMAX,CA = 23dBm, PEMAX,c1 = 20dBm, PEMAX,c2 = 20dBm,
PCMAX_L = 23 dBm. PCMAX_L,f,c1 = 20dBm

In aspect of PHR, it needs to be reported based on the PCMAX,f,c1 for single carrier UL transmission in UL CA.

Proposal 11: PHR needs to be reported based on the PCMAX,f,c1 for single carrier UL transmission in UL CA.

Conclusion
In this contribution, we provided our view on power class related topic.  Based on those, we propose as follows. 
Whether to write requirements separately for PC1.5 and PC2 in a single carrier MOP
Proposal 1: Update the UE MOP requirement in a single carrier by specifying separately for PC2 UE and PC1.5 UE to avoid ambiguity. 

RAN4 specifications revisions to mitigate power class fallback issues
Proposal 2: Keep the texts for power class fallback behavior in MOP sections and change “apply all requirements for” a certain power class to a more restricted “apply maximum output power, MPR, and A-MPR of” this power class. 

Other power class fallback related issues
Proposal 3: Do not include P-Max in the ΔPPowerClass definition. 

PCMAX_L formula
Proposal 4: Keep the  existing PCMAX,L formula. 

Power class fallback UE behavior during SRS transmission occasions
Proposal 5: Consider Option 2.
· Option 2 : Change ΔPPowerClass = 3dB with the wordings that “for PC2 UE with txDiversity-r16 capability, all requirements for the default power class apply, and for PC1.5 UE, all requirements for PC2 apply 

Specifications revisions
Proposal 6: Make specification revision from Rel-17 for the changes.

DL CA configured with single carrier UL
Proposal 7: 
· For only DL CA configurion(w/o UL CA), up to PC2 can be supported mandatorily and PC1.5 can be supported optionally. 
· For that  UL CA is configured and only one UL CC is activated, up to PC2 can be supported mandatorily and PC1.5 can be supported optionally. 
Proposal 8: 
· For only DL CA configurion(w/o UL CA), a single carrier PCMAX can be applied.
· For that  UL CA is configured and only one UL CC is activated, a single carrier PCMAX can be applied.

Inter-band UL CA with single carrier UL transmission
Proposal 9: 
· For PC2 inter-band UL CA with single carrier UL transmission, PC2 can be supported mandatorily and 27.8dBm can be supported optionally with ‘higherPowerLimit’. 
· For PC1.5 inter-band UL CA with 3Tx with single carrier UL transmission, PC1.5 can be supported mandatorily and 30.0dBm can be supported optionally with ‘higherPowerLimit’. 
Proposal 10: 
· For inter-band UL CA with single carrier UL transmission, a single carrier PCMAX can be applied.

Other updates in 38.101-1
Proposal 11: PHR needs to be reported based on the PCMAX,f,c1 for single carrier UL transmission in UL CA.
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