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1
Introduction
High power UE power classes and how the related RRC parameters apply have been discussed in RAN4 for multiple meetings. In this contribution we propose a compromise solution to conclude the topic, focusing on inter-band CA.  
2
Discussion
The signaling parameters related to power class are summarized in Table 1. It is important to note that only ue-PowerClass, ue-PowerClass-v1610, ue-PowerClass-v1700 is a mandatory parameter. Therefore, specification should work when only this parameter is present. However, it cannot be expected that power class information is ideal and optimized in case UE does not take advantage of the other parameters, which allow providing information with higher granularity. 
Table 1: Power Class related RRC-parameters

	Definitions for parameters
	Per
	M
	FDD-TDD

DIFF
	FR1-FR2

DIFF

	ue-PowerClass, ue-PowerClass-v1610, ue-PowerClass-v1700

For FR1, if the UE supports the different UE power class than the default UE power class as defined in clause 6.2 of TS 38.101-1 [2], the UE shall report the supported UE power class in this field. For FR2, UE shall report the supported UE power class as defined in clause 6 and 7 of TS 38.101-2 [3] in this field. UE indicating support for pc6 supports the enhanced intra-NR RRM and demodulation processing requirements for FR2 to support high speed up to 350 km/h as specified in TS 38.133 [5]. This capability is not applicable to IAB-MT. The power class pc7 is only applicable for RedCap UEs operation in FR2.
	Band
	Yes
	N/A
	N/A

	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

	ue-PowerClassPerBandPerBC-r17

Indicates the UE power class per band per band combination.

NOTE:       It is not applicable to the case when UL-MIMO and intra-band UL CA are in operation at the same time.
	FS
	No
	N/A
	FR1 only


It can be observed that powerClass, powerClass-v1610 provides the power class for band combination and according to the description in a case where powerClass is higher than ue-PowerClass in a given band, ue-PowerClass will take priority in defining the per band output power. The specifications on the other hand are not fully clear on what the approach should be when ue-PowerClass is higher than PowerClass.
From system performance perspective, allowing UE to transmit with higher power levels is beneficial, as it results in higher data rates and improved cell coverage. Given that the issue is existing since rel-16, the best approach would be to give an allowance for UE to exceed PowerClass in a single operating band when the single band power class, i.e. ue-PowerClass is higher than PowerClass. When this is formulated as an allowance, it enables UE implementations to apply either minimum between PowerClass and ue-PowerClass, but also enables better system performance and better cell coverage via higher power single-UL transmissions.
Proposal 1: Allow UE to exceed PowerClass for non-CA UL transmissions when ue-Powerclass is higher than PowerClass
This allowance would mean, that in case UE only indicates the ue-PowerClass and PowerClass, there is ambiguity on what is the maximum output power when only a single carrier is scheduled. This ambiguity can be resolved with ue-PowerClassPerBandPerBC-r17, as it can be used to indicate the maximum single band output power capability when part of a band combination. This would mean that even if PowerClass is PC3, it would be possible to indicate that single UL transmission can reach higher output power. This means that network will have the accurate information of UE maximum power capabilities both for CA and non-CA transmissions-
Proposal 2: Allow ue-PowerClassPerBandPerBC-r17 to indicate higher power class than powerClass for a band, as it can remove ambiguity on single band maximum power capabilities.
Proposal 3: Adopt the new general clause to TS 38.101-1 as shown below
6.2A.0
General
Non-CA UL transmissions are not bounded by the power class for the band combination indicated by powerClass and powerClass may be ignored in setting the configured maximum output power for CA with single CC UL transmission.

The non-CA and CA configurations for which minimum requirements have been evaluated for Power Class 2 or Power Class 1.5 operation are indicated in clause 5.5A.

This provides a good compromise on enabling different UE implementations, as has been argued for multiple meetings and seen in proposals to limit transmission power to min(powerClass, ue-PowerClass). At the same time, this gives the UE an allowance to realize the full power of ue-PowerClass and therefore opportunity to improve system performance.
One consequence of this approach is that powerclass on which Pcmax,f,c is based on changes based on scheduling and even if output power of a carrier stays constant, power headroom will be different depending on transmissions on the other band. One possibility to resolve this is to separate Pcmax from power headroom reporting, and have the upper limit PCMAX_H,f,c to be always based on powerclass of the band. This means that the upper limit stays constant independent of transmission on the other band. 
Proposal 4: If necessary, for power headroom reporting purposes PCMAX_H,f,c can be always based on powerclass of the band.
The required specification updates are provided in companion CR in [1]
3
Conclusion
In this contribution power class indication and RRC parameters were discussed and following proposals were made for interband CA.

Proposal 1: Allow UE to exceed PowerClass for non-CA UL transmissions when ue-Powerclass is higher than PowerClass
Proposal 2: Allow ue-PowerClassPerBandPerBC-r17 to indicate higher power class than powerClass for a band, as it can remove ambiguity on single band maximum power capabilities.
Proposal 3: Adopt the new general clause to TS 38.101-1 as shown below

6.2A.0
General
Non-CA UL transmissions are not bounded by the power class for the band combination indicated by powerClass and powerClass may be ignored in setting the configured maximum output power for CA with single CC UL transmission.

The non-CA and CA configurations for which minimum requirements have been evaluated for Power Class 2 or Power Class 1.5 operation are indicated in clause 5.5A.
Proposal 4: If necessary, for power headroom reporting purposes Pcmax_H can be always based on powerclass of the band.
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