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1 Background
The PCMAX determines when the UE starts prioritizing the transmissions. If the BC power class is greater than the sum of the supported power classes per band, then the NW is aware that the UE would start prioritizing at a higher power level. 

Notwithstanding the power ambiguity issues of the duty-cycle reporting for higher DC/CA power classes, this reporting(and presumably also the proprietary P-MPR method rely on the PCMAX and determines the UE fallback to a lower power class for higher duty cycles.
What is the gain of only increasing the upper limit PCMAX_H as proposed in e.g. [1]?
This would only increase the range at which the UE might start prioritizing power and further increase the HPUE power reporting ambiguity. What is supported, the BC power class (lower limit) or the sum (upper limit)? 

Example: suppose a UE is supporting an FDD + TDD BC with PC2 for the BC (powerClass = Ppowerclass,CA) and with PC3 and PC2 indicated for the FDD and TDD band capabilities, respectively. Moreover, the UE supports [HighPowerLimitCADC] for the BC. Consider a case in which the MPR = 1 dB in both bands ignore the DTIB etc, from [1]
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Then the PCMAX_L = MIN(26.8 dBm, PC2) = 26 dBm, whereas PCMAX_H = 27.8 dBm (the sum). 

1. The UE would start prioritizing power for 26 ≤  PCMAX ≤  27.8 dBm, i.e. it may be at a power class (PC2) lower than the sum 26.8 dBm as governed by the MPR. Does this mean that the indicated NR band power classes (PC3 and PC2) cannot be attained due to the lower limit (the BC power class same as the TDD band)? Or is this governed by the higher limit (the NR band power-class sum)? 

2. The tolerance for the measured PUMAX would be 26 – 3 ≤ PUMAX ≤  27.8 + 2 dBm

Now, suppose instead that we extend the existing signaling with a value for PC3 + PC2 = 27.8 dBm as proposed in the alternative CR by IDCC, applied to both the lower and upper limits for PCMAX. 

The PCMAX_L = MIN(26.8, 27.8) = 26.8 dBm and P_CMAX_H = 27.8 dBm (the BC power class). 

1. The UE would start prioritizing power for 26.8 ≤ PCMAX ≤ 27.8 dBm, i.e. only governed by the BC power class unless the total power is limited by the MPR.

2. The tolerance for the measured PUMAX would be 26.8 – 3 ≤  PUMAX ≤  27.8 + 2 dBm, a narrower range. Then extended power class represents a capability, not an allowance.

We observe that

Observation 1: raising only the higher limit of PCMAX for UEs supporting a higher power limit for DC and CA only increases the uncertainty when the UE starts prioritizing the power and increases the PUMAX tolerance. This would be in addition to the reporting ambiguity for BC power-class fallback due to duty cycles and the proprietary P-MPR method. What is the benefit?

2 The power class for a band combination
Extending with BC power class to PC3 + PC2 would make any modification of the NR-band power classes when the UE is configured with UL CA unambiguous; there would still be a well-defined relation between the supported BC power class and the NR-band power classes as defined in 38.306. The sum method should not be considered: it only further increases power-class reporting options, adds uncertainty to applicable tolerances and must consider legacy power-class signaling anyway. 
The existing band-combination power class for DC and CA is defined in 38.306
	powerClass, powerClass-v1610

Indicates power class the UE supports when operating according to this band combination. If the field is absent, the UE supports the default power class. If this power class is higher than the power class that the UE supports on the individual bands of this band combination (ue-PowerClass in BandNR), the latter determines maximum TX power available in each band. The UE sets the power class parameter only in band combinations that are applicable as specified in TS 38.101-1 [2] and TS 38.101-3 [4]. This capability is not applicable to IAB-MT.
	BC
	No
	N/A
	FR1 only


with the powerClass specified as 
    powerClass-v1530                    ENUMERATED {pc2}                            OPTIONAL
and the powerClass-v1610 as
    powerClass-v1610                    ENUMERATED {pc1dot5}                   OPTIONAL,

This applies to both CA and NR-DC. It is straightforward to extend the power class to include new power classes whenever needed. Raising both the the lower and higher limit of PCMAX  the by the sum method as proposed in the revised CR [2] makes little sense: then the UE could advertise a higher BC power class. 
3 Relation to dynamic power aggregation (Rel-18)
Raising the power levels by the sum method is possibly related to the “dynamic power aggregation” [3] to be discussed in Rel-18, see Figure 1. Notwithstanding, in case dynamic power aggregaton, the UE behavior in power class fallback should be specified without ambiguity to enable a predictable network behavior – this is not achieved by the proposed sum method and the existing proprietary power class fallback mechanisms (e.g. the P-MPR method).
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Figure 1: dynamic power aggregation [3].
4 Per-CC capability (and TxD UEs)
The TxD capability txDiversity-r16 mainly indicates that a supported power class is implemented by multiple TX chains, an indication of uncertain value for the network but can modify the power class in a band like for MR-DC
	powerClassNRPart-r16

Indicates NR part power class the UE supports when operating according to this band combination.

This field only applies for MR-DC BCs containing only single CC or intra-band CA in NR side in this release.
	
	BC
	No
	N/A
	FR1 only


taking the values

        powerClassNRPart-r16                ENUMERATED {pc1, pc2, pc3, pc5}        OPTIONAL,

This does not modify the PCMAX for EN-DC, which is still limited by the indicated power class for the band combination. The problem is similar for UL CA in case a NR band capability is modified when the UE is configured with UL CA, notwithstanding a higher power limit.
For UEs implemented with TxD for supporting a higher power class in a band part of a BC, then a new field can be introduced in the featureSetCombination of the BC (for the uplink part of the band) to indicate that the per-band power class is different (lower) when the UE is configured with UL CA. The indication would also cover any contiguously aggregated carriers in the band. This is also relevant for the existing BC power classes. 
Example: a UE supporting PC3 in Band A and PC2 by TxD in Band B. For Band A + Band B the UE indicates PC2 for the BC and PC3 in for the uplink in Band B in the corresponding featureSetCombination. 

The indication could also be put in the band combination parameters (RAN2 responsibility). There would be no risk for signaling ambiguities (the sum is implicit in the BC power class indicated)
5 Proposal
The sum method should not be considered: it only further increases power-class reporting options, adds uncertainty to applicable tolerances and must consider legacy power-class signaling anyway. We observe that
Observation 1: raising only the higher limit of PCMAX for UEs supporting a higher power limit for DC and CA only increases the uncertainty when the UE starts prioritizing the power and increases the PUMAX tolerance. This would be in addition to the reporting ambiguity for BC power-class fallback due to duty cycles and the proprietary P-MPR method. What is the benefit?
Instead we propose to

Proposal 1: reuse the existing signaling and define new power power classes for band combinations as needed for support of a higher UE power limit.
Corrections of the configured maximum power for CA and NR-DC are needed to this end, an accompanying CR is provided in [4] correcting the mapping between the parameter powerClass and the Ppoweclass,CA and Ppowerclass,NRDC.
Proposal 2: ask RAN2 for an extension of the band-combination power class to e.g. powerClass-v17xy for a power class corresponding to PC3 + PC2  by sending the draft LS attached.        
This would complete the work item, band combinations with increased power limits handled in the conventional manner.
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1. Overall Description:
In its work on a higher power limits for CA and DC band combinations, RAN4 has agreed to specify a new BC power class corresponding to the sum of pc3 and pc2, that is, with a nominal power of 27.8 dBm. RAN4 also recognises that this may require extension of the powerClass field indicating the power class that UE supports when operating according to a band combination. The new BC power class can be denoted “PC1.75”.
2. Actions:

To RAN2 group.

ACTION: RAN4 asks RAN2 to take the above into account.
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