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1 Background
This is essentially a resubmission of [1] with minor updates on power classes for band combinations.

A WF [2] on increasing maximum output power for UE equipped with two PAs was discussed by RAN#98-e but was not agreed. Two options for increasing the power class beyond 26 dBm have been discussed 

· Option 1:  Remove PPowerClass constraint in the maximum configured output power

· Option 2:  Define a new power class

and the (disagreed) WF invited to
· Compare the two options for the next meeting

· Study the impact to regulations for each option.  If possible, identify specific regulatory requirements that are impacted.

· Study the impact to 3GPP specifications of each option

· Identify which specifications are impacted
· Identify the impact to other ancillary requirements such as CA, DC

· Study the need for signaling
· Study the impact to SAR
· Study the impact on RAN4 requirements, such as MPR, emissions, coexistence

· RAN4 should strive to address operator demand for HPUE implementations, and in the event that no consensus is achieved on related to the options above, the ”new power class” method is adopted

· Alternatives to the two options are not precluded

In this contribution we discuss the options with regard to the issues listed nonetheless and propose that Option 2 be chosen. We only discuss the case of inter-band UL CA (the scope of [3] appears wider).
2 The UE power prioritization rules and the CA power class above 26 dBm

Option 1 is not really an option in view of existing BC signaling the power prioritzation specified in 38.213. Option 2 is more straightforward.

RAN4 must specify a PCMAX for all CA configurations for this governs the power prioritization specified in 38.213 clause 7.5. In itself this does not necessarily mean that a power class power class for the band combination must be specified, but the PCMAX would be limited by the supported power class for the The power prioritization rules apply when the total configured output power PCMAX is exceeded. For UL PC2 then the PCMAX would be upper bounded by 26 dBm. For concurrent transmissions of the CCs, the total SCell power would be capped at 23 dBm or the SCell power reduced for a PCell transmission at 23 dBm that is of higher priority (clause 9 of 38.213). If the priority of the transmissions is the same, the PCell power would be prioritized over the SCell but the actual scaling is not specified. 
By means of the a PCMAX specified for the band combination, the total UE power per cell group can be limited by PNR, which applies for the cell group configured for the UE thus including all component carriers. This can also be used by an operator for limiting the total UE output power in case there are e.g. regulatory requirements limiting the total UE output power for CA or SUL. Now, not specifying a PCMAX for the higher BC power capability appears not to be the intention of Option 1, only to remove the BC power class.
The UE can indicate a power class for a BC, the opper limit of PCMAX, from 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


If this capability is absent then the default power class (PC3) applies. Hence Option 1 is not possible nothwithstanding the discussion of the PCMAX.

Proposal 1: define an new power class for inter-band combinations supporting a total UE power greater than 26 dBm (Option 2). The only new power class needed is “23 + 26” dBm, PC1.5 already exists for band combinations.
Impact of regulatory requirements on a new power class beyond SAR is unclear but at any rate
Observation 1: operators can set a UE-specific limit (PNR) of the total output power per cell group configured for each UE should there be any regulary requirements applying in the geographical region of operation.

There is no impact on existing signaling and the power class can be specified in the 38.101-1 like any other band combination within FR1.
Observation 2: Option 2 does not imply any new signaling and can be specified in 38.101-1.
There is an impact on SAR, the total average output power can increase. Duty-cycle reporting would be affected, but should not be specified at any rate, see [4].

Observation 3: a higher BC power class implies higher total power, UE heat management and facilitation of SAR compliance more challenging. 
Emission limits typically apply per band and MPR for inter-band UL CA is independent between bands. However, impact of IMD would increase.

Observation 4: for inter-band CA, MSD requirements would be impacted by the higher power class.

The latter was essentially the only consequence when increasing the power capability of EN-DC band combinations aside from the duty-cycle reporting.

3 Proposal 
For inter-band UL CA, we propose that
Proposal 1: define an new power class for inter-band combinations supporting a total UE power greater than 26 dBm (Option 2). The only new power class needed is “23 + 26” dBm, PC1.5 already exists for band combinations.
Observation 1: operators can set a UE-specific limit (PNR) of the total output power per cell group configured for each UE should there be any regulary requirements applying in the geographical region of operation.

Observation 2: Option 2 does not imply any new signaling and can be specified in 38.101-1.
There is an impact on SAR, the total average output power can increase. Duty-cycle reporting would be affected, but should not be specified at any rate.
Observation 3: a higher BC power class implies higher total power, UE heat management and facilitation of SAR compliance more challenging. 
Observation 4: for inter-band CA, MSD requirements would be impacted by the higher power class.

The latter was essentially the only consequence when increasing the power capability of EN-DC band combinations aside from the duty-cycle reporting.
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