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1	Introduction
[bookmark: OLE_LINK6][bookmark: OLE_LINK13]A LS from RAN2 to RAN4 on the ue-PowerClassPerBandPerBC-r17(R4 16-8)was agreed [1], in which the following questions should be solved by RAN4:
1) Whether R4 16-8 is applicable to only inter-band CA?
2) What is the interaction between R4 16-8 and the existing power class capabilities (i.e. ue-PowerClass/ue-PowerClass-v1610/ue-PowerClass-1700, powerClassNRPart-r16 (if R4 16-8 is also applicable to the cases other than inter-band CA) and powerClass/powerClass-v1610) ?
In this contribution, we provide some discussions on this issue, and draft LS is attached at the end of the contribution.
2	Discussion
The meanings of the related power classes capability are given in table 1 below.
Table 1. The related power class capabilities
	[bookmark: OLE_LINK17]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

	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-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

	[bookmark: OLE_LINK14]ue-PowerClassPerBandPerBC-r17
Indicates the UE power class per band per band combination.
	FS
	No
	N/A
	FR1 only



[bookmark: OLE_LINK15][bookmark: OLE_LINK20][bookmark: OLE_LINK30][bookmark: OLE_LINK21][bookmark: OLE_LINK28][bookmark: OLE_LINK19]The discussion on the capability of ue-PowerClassPerBandPerBC-r17(R4 16-8) was triggered in RAN4 when the high power limits for CA band combination were discussed, and later was discussed as a separate issue. Actually, the discussion on the capability of ue-PowerClassPerBandPerBC-r17 (R4 16-8) was for inter-band UL CA, it has no relation with ENDC. While the capability of powerClassNRPart-r16 only applies for MR-DC BCs containing only single CC or intra-band CA in NR side.  Therefore, there is no interaction between ue-PowerClassPerBandPerBC-r17 (R4 16-8) and powerClassNRPart-r16.
[bookmark: OLE_LINK29][bookmark: OLE_LINK34][bookmark: OLE_LINK10]Observation 1. The discussion on the capability of ue-PowerClassPerBandPerBC-r17 (R4 16-8) was for inter-band UL CA
[bookmark: OLE_LINK18]Proposal 1. There is no interaction between ue-PowerClassPerBandPerBC-r17 (R4 16-8) and powerClassNRPart-r16.
[bookmark: OLE_LINK35][bookmark: OLE_LINK42]Before introducing the capability of ue-PowerClassPerBandPerBC-r17(R4 16-8), in terms of the legacy description in RAN2 spec, for a dedicated band, the maximum Tx power would be determined by the smaller one, i.e. min {ue-PowerClass(-v1610/1700), powerClass(powerClass-v1610)} although the legacy capability (ue-PowerClass<-v1610/1700>) can’t indicate the per band power class in different BCs. In other words, if UE does not report ue-PowerClassPerBandPerBC-r17 (R4 16-8), the maximum UE power available in the corresponding band shall be determined by min{ue-PowerClass/ue-PowerClass-v1610/ue-PowerClass-1700, powerClass/powerClass-v1610}.
[bookmark: OLE_LINK40][bookmark: OLE_LINK45][bookmark: OLE_LINK36][bookmark: OLE_LINK43][bookmark: OLE_LINK39]Proposal 2. If UE does not reports ue-PowerClassPerBandPerBC-r17 (R4 16-8), the maximum UE power available in the corresponding band shall be determined by min{ue-PowerClass/ue-PowerClass-v1610/ue-PowerClass-1700, powerClass/powerClass-v1610}.
[bookmark: OLE_LINK37][bookmark: OLE_LINK41][bookmark: OLE_LINK47][bookmark: OLE_LINK38]Per band power class in different BCs could be indicated by the new added capability of  ue-PowerClassPerBandPerBC-r17 (R4 16-8). In our understanding, the power class for a specific band indicated by ue-PowerClassPerBandPerBC-r17 (R4 16-8) shall not larger than the power class indicated by ue-PowerClass/ue-PowerClass-v1610/ue-PowerClass-1700. Especially UL-MIMO/TxD are supported for this band. For example:
[bookmark: OLE_LINK50]- PC2 Band nX does not support UL-MIMO/TxD in single band operation (i.e. 1Tx via PC2). In PC2 band nX+nY BC, PC2 (i.e. 1Tx) can be supported for band nX via ue-PowerClassPerBandPerBC-r17 (R4 16-8) reporting.
- PC2 Band nX supports UL-MIMO/TxD in single band operation (i.e. 2Tx via PC3+PC3), while in PC2 band nX+nY BC, only PC3 (1Tx PC3) can be supported  for band nX via ue-PowerClassPerBandPerBC-r17 (R4 16-8) reporting considering the other 1Tx shall be for band nY.
[bookmark: OLE_LINK31][bookmark: OLE_LINK44]Proposal 3. The power class for a specific band indicated by ue-PowerClassPerBandPerBC-r17 (R4 16-8) shall not larger than the power class indicated by ue-PowerClass/ue-PowerClass-v1610/ue-PowerClass-1700.
[bookmark: OLE_LINK46]If UE reports ue-PowerClassPerBandPerBC-r17 (R4 16-8), we think the maximum UE power available in the corresponding band shall be determined by min{ue-PowerClassPerBandPerBC-r17 (R4 16-8), powerClass/powerClass-v1610}.
[bookmark: OLE_LINK32]Proposal 4. If UE reports ue-PowerClassPerBandPerBC-r17 (R4 16-8), the maximum UE power available in the corresponding band shall be determined by min{ue-PowerClassPerBandPerBC-r17 (R4 16-8), powerClass/powerClass-v1610}.
3	Conclusion
In this paper, we provide some discussions on the issue on the ue-PowerClassPerBandPerBC-r17(R4 16-8). The conclusion are:
Observation 1. The discussion on the capability of ue-PowerClassPerBandPerBC-r17 (R4 16-8) was for inter-band UL CA
Proposal 1. There is no interaction between ue-PowerClassPerBandPerBC-r17 (R4 16-8) and powerClassNRPart-r16.
[bookmark: OLE_LINK48]Proposal 2. If UE does not reports ue-PowerClassPerBandPerBC-r17 (R4 16-8), the maximum UE power available in the corresponding band shall be determined by min{ue-PowerClass/ue-PowerClass-v1610/ue-PowerClass-1700, powerClass/powerClass-v1610}.
Proposal 3. The power class for a specific band indicated by ue-PowerClassPerBandPerBC-r17 (R4 16-8) shall not larger than the power class indicated by ue-PowerClass/ue-PowerClass-v1610/ue-PowerClass-1700.
Proposal 4. If UE reports ue-PowerClassPerBandPerBC-r17 (R4 16-8), the maximum UE power available in the corresponding band shall be determined by min{ue-PowerClassPerBandPerBC-r17 (R4 16-8), powerClass/powerClass-v1610}.
Draft LS is attached in the Annex.
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1. Overall Description:
[bookmark: OLE_LINK1][bookmark: OLE_LINK24]RAN4 would like to thank RAN2 for the LS to inquire the interaction between ue-PowerClassPerBandPerBC-r17 (R4 16-8) and other existing different power class parameters. 
Regarding RAN2’s request to RAN4 for the responses to the following questions:
3) Whether R4 16-8 is applicable to only inter-band CA?
4) [bookmark: OLE_LINK8][bookmark: OLE_LINK22][bookmark: OLE_LINK2][bookmark: OLE_LINK26][bookmark: OLE_LINK3][bookmark: OLE_LINK4]What is the interaction between R4 16-8 and the existing power class capabilities (i.e. ue-PowerClass/ue-PowerClass-v1610/ue-PowerClass-1700, powerClassNRPart-r16 (if R4 16-8 is also applicable to the cases other than inter-band CA) and powerClass/powerClass-v1610)?

RAN4 would like to respectfully provide the following responses for RAN2 consideration. According to the discussion during RAN4#105, the responses are:
Response to 1): It is applicable to inter-band UL CA only.
[bookmark: OLE_LINK23][bookmark: OLE_LINK16][bookmark: OLE_LINK25]Response to 2): powerClassNRPart-r16 applies for MR-DC, while ue-PowerClassPerBandPerBC-r17 (R4 16-8) is for inter-band UL CA, there is no interaction between ue-PowerClassPerBandPerBC-r17 (R4 16-8) and powerClassNRPart-r16.
[bookmark: OLE_LINK33][bookmark: OLE_LINK27][bookmark: OLE_LINK5][bookmark: OLE_LINK7]If UE does not report ue-PowerClassPerBandPerBC-r17 (R4 16-8), the maximum UE power available in the corresponding band shall be determined by min{ue-PowerClass/ue-PowerClass-v1610/ue-PowerClass-1700, powerClass/powerClass-v1610}.
[bookmark: OLE_LINK9]If UE reports ue-PowerClassPerBandPerBC-r17 (R4 16-8), the power class for a specific band indicated by ue-PowerClassPerBandPerBC-r17 (R4 16-8) shall not larger than the power class indicated by ue-PowerClass/ue-PowerClass-v1610/ue-PowerClass-1700. The maximum UE power available in the corresponding band shall be determined by min{ue-PowerClassPerBandPerBC-r17, powerClass/powerClass-v1610}.



2. Actions:
To RAN2:
ACTION: RAN4 respectfully ask RAN2 to take above RAN4 responses into consideration.

3. Date of Next TSG WG RAN4 Meetings:
TSG-RAN WG4 Meeting #106	27Feb -03 Mar 2023         Athens, GR
TSG-RAN WG4 Meeting #106-bis-e	17 - 26 April 2023             E-meeting


