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1	Introduction
[bookmark: OLE_LINK9][bookmark: OLE_LINK8][bookmark: OLE_LINK4][bookmark: OLE_LINK3]With regard to the questions from RAN2 LS[1], the initial answers from RAN4 were captured in the LS[4], in which the wording of  ‘supersede ’ in the sentence of ‘ue-PowerClassPerBandPerBC-r17 shall supersede other power class capabilities such as ue-PowerClass/powerClass and its extensions in determining the power class of the individual bands within a band combination.’ caused some confusions in RAN2, and RAN2 postponed the discussion until furrther feedbacks from RAN4.
In this situation, RAN4 continue discussing and clarifying the  ‘supersede ’ meaning. Meanwhile, two additional following issues were discussed jointly  in the previous meetings:
[bookmark: OLE_LINK6][bookmark: OLE_LINK1][bookmark: OLE_LINK23][bookmark: OLE_LINK26][bookmark: OLE_LINK25]1. The relationship among the new IE ue-PowerClassPerBandPerBC-r17 and the legacy IE ue-PowerClass/ue-PowerClass-v1610/ue-PowerClass-1700, powerClass/powerClass-v1610 if the new IE is absent.
[bookmark: OLE_LINK17]2. The power class indication for the UL consistent band for the different UL configurations for band combination
[bookmark: OLE_LINK16][bookmark: OLE_LINK5]The bullet 2) is related to the legacy power behaviour for band combination, especially for DL only CA, i.e. only legacy per-band power class is present. The discussion in last meeting can be found in [2][3]. 
In this contribution, we provide some discussions ue-PowerClassPerBandPerBC-r17 and power class indication.
2	Discussion
[bookmark: OLE_LINK24][bookmark: OLE_LINK111][bookmark: OLE_LINK54][bookmark: OLE_LINK67][bookmark: OLE_LINK68][bookmark: OLE_LINK14][bookmark: OLE_LINK72][bookmark: OLE_LINK13][bookmark: OLE_LINK47]In the filed description of IE powerClass/powerClass-v1610, it only includes the statement:  ‘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. ’, We believe that this restriction is necessary. For example, if PC2(for BC via IE powerClass) = PC3+PC3(via IE ue-PowerClass) for 2UL implementation, then min{PC2, PC3}=PC3 shall be applied for each band.,  This remains true even after the introduction of new IE ue-PowerClassPerBandPerBC-r17.
[bookmark: OLE_LINK66][bookmark: OLE_LINK64][bookmark: OLE_LINK33][bookmark: OLE_LINK34][bookmark: OLE_LINK48][bookmark: OLE_LINK55][bookmark: OLE_LINK50][bookmark: OLE_LINK70]Observation 1: Regardless of the new IE ue-PowerClassPerBandPerBC-r17, the relationships between the legacy IE ue-PowerClass/ue-PowerClass-v1610/ue-PowerClass-1700 and IE powerClass/powerClass-v1610 are kept.
[bookmark: OLE_LINK37][bookmark: OLE_LINK59][bookmark: OLE_LINK27]After the new IE ue-PowerClassPerBandPerBC-r17 is introduced form R17, there are two IEs for the power class for the constitute band since the legacy IE ue-ue-PowerClass/ue-PowerClass-v1610/ue-PowerClass-1700 is still valid. Now there are three IEs: powerClass/powerClass-v1610, ue-PowerClass/ue-PowerClass-v1610/ue-PowerClass-1700 and ue-PowerClassPerBandPerBC-r17, in our understanding, the relationships among the three IEs are:
· [bookmark: OLE_LINK61][bookmark: OLE_LINK39][bookmark: OLE_LINK62][bookmark: OLE_LINK36]If ue-PowerClassPerBandPerBC-r17 is absent, the interaction between ue-PowerClass/ue-PowerClass-v1610/ue-PowerClass-1700 and powerClass/powerClass-v1610 have already been described in TS38.306 spec.
· [bookmark: OLE_LINK73]If ue-PowerClassPerBandPerBC-r17 is present, and if the power class of the band combination 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), the latter determines maximum TX power available in each band.
[bookmark: OLE_LINK65][bookmark: OLE_LINK18][bookmark: OLE_LINK52]In briefly, when the new IE ue-PowerClassPerBandPerBC-r17 is reported by R17 and future UEs, we believe that the legacy IEs ue-PowerClass/ue-PowerClass-v1610/ue-PowerClass-1700  should be replaced by the new IE. 

[bookmark: OLE_LINK28]Observation 2:  The legacy IEs ue-PowerClass/ue-PowerClass-v1610/ue-PowerClass-1700  should be replaced by the new IE ue-PowerClassPerBandPerBC-r17 if it is present.
The observation 2 aims to reuse the relationships of min {ue-PowerClass/ue-PowerClass-v1610/ue-PowerClass-1700, powerClass/powerClass-v1610}.
Regarding the scope of the new IE ue-PowerClassPerBandPerBC-r17, the previous agreement is that it is applicable to only NR inter-band UL CA, i.e. when there is uplink configured in two different operating bands. Each uplink band contains only single UL CC or intra-band contiguous UL CA. However, in terms of the previous discussion, this agreements seems be overturned, instead it is applicable to all the cases of CA band combination.
Regarding the open issues listed in the WF [3], the following 7 cases are included:
	[bookmark: OLE_LINK22]DL CA configuration
	Case
	UL configuration Cases

	intra-band CA
	#1
	single carrier 

	
	#2
	intra-band UL CA

	[bookmark: OLE_LINK79]inter-band CA (2CC)
	#3
	[bookmark: OLE_LINK102]single carrier 

	
	#4
	inter band UL CA (2CC)

	inter-band CA (3CC)

	[bookmark: OLE_LINK103]#5
	single carrier 

	
	#6
	intra-band UL CA only

	
	#7
	inter+ intra UL CA (3CC)



For the UL configuration: 
· [bookmark: OLE_LINK109][bookmark: OLE_LINK114][bookmark: OLE_LINK110]When it is UL CA configuration, which means the carrier in each bands are configured by RRC, it still depends on whether the carrier in one band is activated or deactivated by MAC CE, which are:
· [bookmark: OLE_LINK104]All of the carriers are activated, i.e. cases#2/#4/#7
· [bookmark: OLE_LINK115]The carrier(s) in one band is(are) deactivated, i.e. cases#1/#3/#5#6
· When it is ONLY single carrier, i.e.  cases#1/#3/#5, then we think there is no need to consider the activated or deactivated CC in the UL.
For cases #2/#4/#7, the UE power class tables for band combinations in the specification are applicable. For these three cases, the achievable maximum total power in the UL shall be capped by the band combination power class reported by IE powerClass/powerClass-v1610. For the power class for the serving cells in each UL band, the new IE ue-PowerClassPerBandPerBC-r17 is applicable if it is present, or legacy IEs ue-PowerClass/ue-PowerClass-v1610/ue-PowerClass-1700 otherwise.

For case #1/#3/#5, which are DL only CA with:
· [bookmark: OLE_LINK20][bookmark: OLE_LINK19][bookmark: OLE_LINK21][bookmark: OLE_LINK122]UL CA configurations with all of carriers in each bands but the carrier(s) in one band is(are) deactivated;
· [bookmark: OLE_LINK11]UL single carrier configuration only
[bookmark: OLE_LINK120]For the former one, it seems there are no explicitly description in the current spec. In terms of the current RAN2 design, the UE capability would be kept regardless of the carrier activated/deactivated. Thus the network determines the max Tx power for a UE based on the capabilities of the configured band combination. However, we would like to see if there is a room to enhance this, as well as the impacts on RAN2/RAN4.
[bookmark: OLE_LINK123][bookmark: OLE_LINK10]For the latter one, some companies think there is no need to cap the power class for the UL by the BC power class when the carrier(s) in one band is (are) deactivated, and the power class for the UL refer to the single UL band power class indicated by IE ue-PowerClass/ue-PowerClass-v1610/ue-PowerClass-1700. We also share the similar view that  it should allow UE to report higher power when UE have ability to do. 
Thus we think DL only CA for the above the cases are similar, which are UE can optionally report higher power class indicated in ue-PowerClass than BC power class. Regarding the the concerns about the MSD requirements if UE reports higher power in the UL. For example, if UE only support PC3 DL CA_nX-nY with UL 23dBm power, then if UE report 26dBm in the UL single band MSD would be missing. However, if this UE also support PC2 UL single carrier, even PC1.5 power, then we think the MSD problem will not exist due to the HPUE MSD will be completed in the specific basket WID. Therefore, we think whether or not report the higher power should be optional, relies on the UE ability. 
[bookmark: OLE_LINK30][bookmark: OLE_LINK43][bookmark: OLE_LINK35][bookmark: OLE_LINK53]Proposal 1. For DL only CA with single carrier configuration and UL CA configurations with the carrier(s) in one band is(are) deactivated, UE can optionally report higher power class indicated in ue-PowerClass than BC power class.
[bookmark: OLE_LINK112][bookmark: OLE_LINK81]Therefore, the limitation for PCMAX,c for serving cell c when only consider the power class parameters can be summarized in table 2.
Table 2. limitation for PCMAX,c for serving cell c
	DL CA configuration
	case
	UL configuration 
	[bookmark: OLE_LINK76]Limitation for maximum power(Pcmax,c) for serving cell c 
[bookmark: OLE_LINK42](only consider the power class parameters)

	intra-band CA

	#1
	single carrier 
	[bookmark: OLE_LINK40][bookmark: OLE_LINK56][bookmark: OLE_LINK45][bookmark: OLE_LINK32]PPowerClass
UE can optional report higher power class indicated in ue-PowerClass without the limitation of PPowerClass,CA

	
	#2
	intra-band UL CA
	[bookmark: OLE_LINK29][bookmark: OLE_LINK90][bookmark: OLE_LINK88][bookmark: OLE_LINK85][bookmark: OLE_LINK89]MIN(PPowerClass, PPowerClass,CA)
[bookmark: OLE_LINK46]If one severing cell is deactivate, the limitation of PPowerClass,CA can be ignored.

	inter-band CA (2CC)
	#3
	[bookmark: OLE_LINK41]single carrier 
	PPowerClass
UE can optional report higher power class indicated in ue-PowerClass without the limitation of PPowerClass,CA

	
	#4
	Inter band UL CA
	[bookmark: OLE_LINK57]MIN(PPowerClass, PPowerClass,CA)
If serving cell c is the only activated uplink serving cell of the CA configuration, the limitation of PPowerClass,CA  can be ignored.

	inter-band CA (3CC)
	#5
	single carrier 
	PPowerClass
UE can optional report higher power class indicated in ue-PowerClass without the limitation of PPowerClass,CA

	
	#6
	intra-band UL CA 
	MIN(PPowerClass, PPowerClass,CA)
If serving cell c is the only activated uplink serving cell of the CA configuration, the limitation of PPowerClass,CA can be ignored.

	
	#7
	Inter+ intra UL CA 
	MIN(PPowerClass, PPowerClass,CA)
If serving cell c is the only activated uplink serving cell of the CA configuration,  the limitation of PPowerClass,CA can be ignored.

	[bookmark: OLE_LINK84][bookmark: OLE_LINK100]Note 1: PPowerClass is indicated by IE ue-PowerClassPerBandPerBC-r17 if present, or IE ue-PowerClass/ue-PowerClass-v1610/ue-PowerClass-1700 otherwise.
Note 2:  PPowerClass,CA is indicated by IE powerClass/powerClass-v1610


[bookmark: OLE_LINK97]It terms of table 2, we generally agree to use CR[5][6] as the baseline.
[bookmark: OLE_LINK101]In addition, we propose to make some additional corrections for combinations of intra-band and inter-band carrier aggregation as follow:
[bookmark: OLE_LINK108]Proposal 2: To add the following additional corrections for combinations of intra-band and inter-band carrier aggregation in section 6.2A.4.1.3 in TS38.101-1:
	[bookmark: OLE_LINK31]For combinations of intra-band and inter-band carrier aggregation with UE configured for transmission on three serving cells (up to two contiguously aggregated carriers per operating band), the following apply:
The UE power class for the serving cell(s) on the operating band Bi including intra-band carrier aggregation shall be determined by the ue-PowerClassPerBandPerBC-r17 IE [7] as indicated for the band combination if signalled, ue-PowerClass/ue-PowerClass-v1610/ue-PowerClass-1700 otherwise.
For the case when the UE indicates higherPowerLimit-r17, PPowerClass,CA is replaced by 10 log10 (pPowerClass,A + 
pPowerClass,CA,B).



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: Regardless of the new IE ue-PowerClassPerBandPerBC-r17, the relationships between the legacy IE ue-PowerClass/ue-PowerClass-v1610/ue-PowerClass-1700 and IE powerClass/powerClass-v1610 are kept.
Observation 2:  The legacy IEs ue-PowerClass/ue-PowerClass-v1610/ue-PowerClass-1700  should be replaced by the new IE ue-PowerClassPerBandPerBC-r17 if it is present.
Proposal 1. For DL only CA with single carrier configuration and UL CA configurations with the carrier(s) in one band is(are) deactivated, UE can optionally report higher power class indicated in ue-PowerClass than BC power class.
Proposal 2: To add the following additional corrections for combinations of intra-band and inter-band carrier aggregation in section 6.2A.4.1.3 in TS38.101-1:
	For combinations of intra-band and inter-band carrier aggregation with UE configured for transmission on three serving cells (up to two contiguously aggregated carriers per operating band), the following apply:
The UE power class for the serving cell(s) on the operating band Bi including intra-band carrier aggregation shall be determined by the ue-PowerClassPerBandPerBC-r17 IE [7] as indicated for the band combination if signalled, ue-PowerClass/ue-PowerClass-v1610/ue-PowerClass-1700 otherwise.
For the case when the UE indicates higherPowerLimit-r17, PPowerClass,CA is replaced by 10 log10 (pPowerClass,A + 
pPowerClass,CA,B).
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