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1. Introduction
During meeting #102-e discussions on the Increased MOP for CA and DC have been held. The main issues were related to the carrier aggregation Pcmax lower bound, UE capability signalling and possible MSD issues. 

2. Discussion
In this contribution we are discussing the RF requirements impact for UE Tx and suggest UE capability signalling solutions.

2.1 Impact on the maximum configured power equations and requirements
We agree with the fact that Pcmax for each carrier is dependent on band related coexistence requirements, and thus no impact is perceived.
The changes that are required are all related to the CA or DC per UE Pcmax. In the last meeting, the discussion around lower limit of Pcmax per UE was related to the allowing or not allowing the lower limit to be increased.

Proposal 1: Maintain the current Pcmax for CA equations and define just the new MOP that would allow for increasing both Pcmax_H and Pcmax_L, making this feature testable.

As we proposed to increase the lower bound of the CA Pcmax to make the feature testable, certain companies that opposed to this proposal argued that increasing the PCMAX_L will impact the MSD.
In our opinion, if a band combination has MSD issues, will not be able to exploit this feature as we aim for maximizing the UE power in each band, unless clear new requirements and associated studies are conducted. 

Proposal 2: The MSD is not an issue for the current Rel-17 WI finalization.

2.2 UE capability signaling options
We submitted a draft CR for CA based on the last meeting suggested editorial corrections after first round of discussions that showed the implementation of the feature according to our proposals. That CR in [1] was not agreed as it suggested creation of a new power class. However, that solution was a way to avoid hardcoding issues in the specification.
In another CR in [2], prepared during the meeting in the second round of discussions, it was proposed to raise the Pcmax_L for CA and DC and then the signalling part was reduced to a single bit, while the rest of the changes were operated in the 38.101-1. While the feature became testable, still the PC2+PC3 combination was singled out in the core requirement. If we want to create more flexibility for future combinations, we need to put in place a signalling method that would allow for such flexibility.

As a group we shall avoid hardcoding requirements in the specification and keep the generic applicability of the core requirements. 

2.2.1 UE capability using powerClass-v17xy as new power class
In the last meeting we suggested to use powerClass-v17xy to include the “PC3-PC2” increased power case. This solution was based on the model used by powerClass-v1610 that is already explained in the 38.306 specification.
We are outlining here the parameter description for convenience:

	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



The above description correctly fits the needs of this feature as powerClass-v17xy allows for the UE power class for the combination targeting UL increased MOP for CA, while ue-PowerClass in BandNR indicate the maximum power per band supported by the UE. Thus, to allow for future flexibility the option using the parameter model of powerClass-v1610 case is a viable solution. Still, it implies a new power class creation.

Option 1: Extend the powerClass by powerClass-v17xy to include the “PC3+PC2” case using the Rel-16 model for powerClass, powerClass-v1610.


2.2.2 UE capability using a repurposed powerClass-v17xy as scaling factor
We understand that some companies are reluctant to use powerClass-v17xy as a new power class parameter.  However, hardcoding things in the specifications shall be avoided for the sake of the future development.

As an alternative, the use of powerClass-v17xy can be repurposed such that it will allow for future flexibility. The fact that it can be linked to the band combination power classes it is an advantage in the current signalling structure. Thus, as an alternative, this parameter may be defined differently in a way that can ensure further flexibility or scalability without introducing a new power class in 38.101.

For example, the following definition can be given to powerClass-v17xy in 38.306 specification:

	powerClass, powerClass-v17xy
Indicates the scaling factor of the increased power class the UE supports when operating according to this band combination applied to the sum of the individual defined ue-PowerClass in BandNR in linear scale. If the field is absent, the UE supports the default power class. If theis resulting power class value 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 above change, we ca use the powerClass-v17xy as a scaling factor for the sum of the power classes per band in the CA or DC combinations. 

Option 2: Redefine the powerClass by powerClass-v17xy as a scaling factor P_flex applied to the sum of the power classes per individual band combinations. For Rel-17 “PC2+PC3” the scaling factor will be P_flex = 1 in this case.

Here is an example of its use:

Band A – PC2, (pc2 in linear scale)
Band B – PC3, (pc3 in linear scale)

Signalling value powerClass-v17xy  = P_flex 

We will set for Rel-17 the P_Flex = 1. So, no scaling of the UE CA or DC power class for Rel-17.

Increased UE CA power class = 10xlog [ (P_Flex) x ∑ (pc2+pc3)]

Thus, we will have the flexibility to implement a scaled sum of the power classes or resolve other situations requiring a different value than a simple sum of the power classes per band. 

2.2.3 UE capability signaling as a single bit
It was proposed in [2] to have a single bit for UE capability signaling and the rest of the increased MOP operation to be carried out in the 38.101 specification(s). However, in our opinion, this option does not have flexibility for the future development. The specification may become difficult to decipher if more combinations will be added.

Option 3: Single bit signaling for UE capability will make specification more difficult to develop and decipher in the future.

2.2.4 UE capability signaling for future development
As suggested by the WID description in [3], we should aim for a more friendly specification. Option 3 avoids the definition of a power class, but the specification is not more friendly than with a new power class (Option 2) or having a scaling factor for the sum (Option 3). 
Thus, we are still in favor of option 1 or 2, regarding the UE signaling method, allowing for future development flexibility and specification clarity.

Proposal 3: Select Option 1 or Option 2 as a signalling solution.

Proposal 4: Send an LS to RAN2 for the UE capability signalling implementation according to the selected solution.
	
3. Conclusion
In this contribution we suggest the following options, and proposals:	

Proposal 1: Maintain the current Pcmax for CA equations and define just the new MOP that would allow for increasing both Pcmax_H and Pcmax_L, making this feature testable.

Proposal 2: The MSD is not an issue for the current Rel-17 WI finalization.

Proposal 3: Select Option 1 or Option 2 as a signalling solution.

Option 1: Extend the powerClass by powerClass-v17xy to include the “PC3+PC2” case using the Rel-16 model for powerClass, powerClass-v1610.

Option 2: Redefine the powerClass by powerClass-v17xy as a scaling factor P_flex applied to the sum of the power classes per individual band combinations. For Rel-17 “PC2+PC3” the scaling factor will be P_flex = 1 in this case.

Option 3: Single bit signaling for UE capability will make specification more difficult to develop and decipher in the future.

Proposal 4: Send an LS to RAN2 for the UE capability signalling implementation according to the selected solution.
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