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1. Introduction
In this paper, we share our views on the interaction between ue-PowerClassPerBandPerBC-r17 (R4 16-8) and other existing different power class parameters.
2. Discussion
2.1 Background
For RAN2 LS R2-2211023, RAN4 had replied by LS R4-2303630, then I was made aware by our RAN2 colleague who is the moderator in RAN2 for this topic that RAN2 feel there may be some ambiguity on the terminology “supersede”. While RAN2 did not sent an official replied LS with aforementioned question but instead they asked me to share the RAN2’s question offline with companies, meanwhile RAN2 decided to postpone the issue on ue-PowerClassPerBandPerBC-r17, until receiving a new RAN4 LS (So far, we did not sent a new LS yet).
Another issue RAN4 discussed widely is that what is the default behavior (power class and relevant requirements) if ue-PowerClassPerBandPerBC-r17 is absent, and whether the default power class is necessary to be clarified in RAN2 spec as well (besides some clarification in RAN4, and our consensus on from which release to modify RAN4 spec is from Rel-17).
- 4 cases under discussion are: 
- Inter band ULCA, 2CC UL    
- DLCA with single UL      (Note that ue-PowerClassPerBandPerBC-r17 cannot be used for this case
- Inter+ intra ULCA, 3CC UL 
- Intra-band UL CA        (Note that ue-PowerClassPerBandPerBC-r17 cannot be used for this case)

2.2 Comparison between two approaches
2.2.1 Regarding Clause 5
In Aug meeting, the maintainance correction CRs for Clause 5[2] [3] were agreed, on one hand addressing companies’ concern on the “hard wording” (i.e, replacing “allowed” with “applicable”), on the other hand the “Note approach” is kept to address companies’ concern on “skipping basket working procedure for defining new combos” (i.e, HPUE combos shall be introduced after the MSD is analysed/specified). The notes in 38.101-1 and 38.101-3 in the end were modified as below:
(38.101-1)
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(38.101-3)
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2.2.2 Regarding Clause 6
It appears we all agree that the applicable power for a band within a BC should be capped by PowerClass, two approaches to describe this:
Alt 1) Text description, refer to [4][5] from Huawei and Qualcomm
Alt 2) Insert an equation suggested by Ericsson, which is similar as EN-DC approach. Additionally insert an equation for MPR requirement which means MPR is according to the “effective” power class. (excerpted as below)[6][7]
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Similar mechanism/principle could be adopted for intra-band ULCA, DLCA with single UL.
[bookmark: OLE_LINK10][bookmark: OLE_LINK11]Proposal 1: The applicable power for a band within a BC should be capped by the value indicated by IE PowerClass for this band combination, in terms of intra-band ULCA, inter-band ULCA(2CC), and inter+intra(3CC) ULCA.   

The controversial discussion is mainly on the applicable power class for a band within a BC, when ue-PowerClassPerBandPerBC-r17 is absent. Two alternatives provided by companies.
 -Alt 1) ue-PowerClass by default
 -Alt 2) Min (ue-PowerClass, PowerClass)
Considering  1) Usually only the parent BC would be explicitly reported while child BC are allowed to be reported additionally when the capability is different with their parent BC. However parent BC always the last one to introduce HPUE
           2) UE power class change calls for RRC reconfiguration.

3) Sooner or later PC1.5 would be ready for most combos, especially for the parent BC.
 So currently we feel both solutions are workable with pros and cons. And it maybe also difficult to judge which is more signaling overhead saving.

	The applicable Power Class for a band within a BC
	Pros?
	Cons ?

	ue-PowerClass
	Easy for the long run
	UE shall use ue-PowerClassPerBandPerBC-r17 when the applicable power class is different with ue-PowerClass.  

	Min (ue-PowerClass, PowerClass)
	UE behavior is clear, i.e., the MPR and other requirements should be accordingly; power class for parent BC for the short run is min()
	For example, if at the beginning one single band A (None CA) is configured with PC2, and later another UL band is configured, the powerClass for this BC is PC3, it maybe difficult to say whether UE would really want to change the power class for band A (from PC2 to PC3, which may call for RRC reconfig)


 
In addition, take a simple example, PC=PC3 for parent BC DL_n1A-n41A_UL_ n1A-n41A, PC=PC2 for single band n41, PC=PC2 for child BC DL_n1A-n41A_UL_ n41A.
→If go with Alt2), by default power class for child BC DL_n1A-n41A_UL_ n41A would be PC3(consistent with its parent BC), and it requires additionally explicitly reporting for this child BC to support PC2. → The current procedure of RAN2
→ If go with Alt1), with the equation suggested by Ericsson, for the parent BC, it is clear the power for n41 within UL_n1-n41 is capped by 23dBm, but the power class for n41 within this BC is PC2, it maybe wield the power class for a band within a BC is higher than the power class for a BC, such concern can be alleviated by indicating ue-PowerClassPerBandPerBC-r17 for n41. While for child BC DL_n1A-n41A_UL_ n41A to achieve PC2 for this BC, seems it does not require additionally explicitly reporting this child BC with PC2 anymore.
 
Observation 1: Regarding the applicable power class for a band within a BC, both alternatives (Alt 1 is ue-PowerClass; Alt2 is Min (ue-PowerClass, PowerClass)) are workable with pros and cons for each.
Observation 2: It appears the group have concern on changing the power class for the constituent band within the BC.
Proposal 2: For DLCA only, intra-band ULCA, inter-band ULCA(2CC), inter+intra ULCA(3CC), it is suggested to adopt ue-PowerClass as default power class.
Particularly, for inter-band ULCA (Each uplink band contains only single UL CC or intra-band contiguous UL CA), below proposals are made to further clarify with RAN2.
Proposal 3: ue-PowerClassPerBandPerBC-r17 if indicated for a band shall determine the power class of this constituent band of a band combination (It is not expected that the power class indicated in this field would be higher than the power class of the band combination), otherwise ue-PowerClass/ue-PowerClass-v1610/ue-PowerClass-v1700 applies.
Proposal 4: ue-PowerClassPerBandPerBC-r17 does not modify powerClass/powerClass-v1610 for a band combination and conversely. The capability definition of powerClass/powerClass-v1610 requires update to include ue-PowerClassPerBandPerBC-r17, i.e., if the power class indicated by powerClass/powerClass-v1610 is higher than the power class that the UE supports on the individual bands of this band combination (ue-PowerClassPerBandPerBC-r17 if indicated or ue-PowerClass in BandNR otherwise), the latter determines maximum TX power available in each band.

3. Conclusion
Proposal 1: The applicable power for a band within a BC should be capped by the value indicated by IE PowerClass for this band combination, in terms of intra-band ULCA, inter-band ULCA(2CC), and inter+intra(3CC) ULCA.   
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NOTE 3: Minimum requirements for Power Class 2 areis applicablealtowed for this uplink combination or single uplink carrier in
this downlink/uplink combination.

NOTE 4: Minimum requirements for Power Class 1.5 areis applicablealiowed for this uplink combination or single uplink carrier in
this downlink/uplink combination.
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