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1. Introduction
According to the latest RAN4 feature list [1], a per band per band combination power class was introduced for the FR1 as below:
	16-8
	UE power class per band per band combination
	Per band per band combination power class
	FR1 only
	[It is not applicable to the case when UL-MIMO and intra-band UL CA are in operation at the same time.]
 
[It is applicable to uplink inter-band CA.]
	Optional with capability signalling



38331
    -- R4 16-8 UE power class per band per band combination
    ue-PowerClassPerBandPerBC-r17          ENUMERATED {pc1dot5, pc2, pc3}                     OPTIONAL,

38306
	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



However, the relationship between this newly added power class and the legacy power classes are not specified. In this paper we share our understanding on this newly added power class.
2. Discussion
As shown below, there are 3 kinds of legacy power classes as below:
	Per Band Level
	Per BC level
	Per NR side

	ue-PowerClass,ue-PowerClass-v1610, ue-PowerClass-v1700
	powerClass, powerClass-v1610
	powerClassNRPart-r16


	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
NR side

	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

	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.
	Band



Issue 1: ue-PowerClassPerBandPerBC-r17 and powerClassNRPart-r16
The legacy powerClassNRPart-r16 was introduced with the below intention:
	[bookmark: _Hlk44673961]RAN4 has discussed an ambiguity that may arise in regard to the output power available on individual carriers when the UE is configured with an MR-DC configuration. Depending on UE implementation, in some circumstances a UE reporting PC2 for an NR band and PC2 the MR-DC band combination may provide PC2 in NR part (single NR band or intra-band NR CA) of the MR-DC combination, whereas in other cases the UE would provide PC3 in the NR part of the MR-DC combination. It is ambiguous to the network whether PC2 or PC3 is applicable in the NR part of the MR-DC band combination. To resolve this, RAN#88e agreed that a new power class capability signalling for Rel-16 should be introduced in addition to the existing MR-DC power class.


In the REL 16, the powerClassNRPart-r16 only applies for MR-DC BCs containing only single CC or intra-band CA in NR side. From the function perspective, obviously, the powerClassNRPart-r16 can be replaced by the newly added ue-PowerClassPerBandPerBC-r17. However, considering the inter-operability, for MR-DC BCs containing only single CC or intra-band CA in NR side, the UE shall keep the powerClassNRPart-r16 as it is, meanwhile set the ue-PowerClassPerBandPerBC-r17 to be aligned with the powerClassNRPart-r16.
Proposal 1: For MR-DC BCs containing only single CC or intra-band CA in NR side, the ue-PowerClassPerBandPerBC-r17shall be aligned to the corresponding powerClassNRPart-r16.
Issue 2:  ue-PowerClassPerBandPerBC-r17 and the per BC powerClass
For the legacy per BC power class, there is a clarification on the relationship with ue-PowerClass as below:
	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


In the legacy description, for a dedicated band, the maximum Tx power would be determined by min {ue-PowerClass(-v1610/1700), powerClass(powerClass-v1610)}. However, the legacy per band power class (ue-PowerClass<-v1610/1700>) can’t indicate the per band power class in different BCs, the ue-PowerClassPerBandPerBC-r17 was introduced to solve this issue. So if ue-PowerClassPerBandPerBC-r17 is reported, the network shall also take it into consideration as below:
	1> If the ue-PowerClassPerBandPerBC-r17 is present  (newly added)
    2> maximum TX power available in the corresponding band =  min {PowerClassPerBandPerBC-r17, powerClass(powerClass-v1610)} 
1>else 
2>maximum TX power available in the corresponding band =  min {ue-PowerClass(-v1610/1700) powerClass(powerClass-v1610)} (legacy)




Proposal 2: If the ue-PowerClassPerBandPerBC-r17 was reported, the minimum value of ue-PowerClassPerBandPerBC-r17 and powerClass(powerClass-v1610) determines maximum TX power available in the corresponding band. 
Proposal 2a: If the ue-PowerClassPerBandPerBC-r17 was not reported, the minimum value of ue-PowerClass(-v1610/1700)  and powerClass(powerClass-v1610) determines maximum TX power available in the corresponding band. 
A related CR was also provided as in [2].
3. Conclusion and proposals
With the above analysis, we have the following proposals:
Proposal 1: For MR-DC BCs containing only single CC or intra-band CA in NR side, the ue-PowerClassPerBandPerBC-r17shall be aligned to the corresponding powerClassNRPart-r16.
[bookmark: _GoBack]Proposal 2: If the ue-PowerClassPerBandPerBC-r17 was reported, the minimum value of ue-PowerClassPerBandPerBC-r17 and powerClass(powerClass-v1610) determines maximum TX power available in the corresponding band. 
Proposal 2a: If the ue-PowerClassPerBandPerBC-r17 was not reported, the minimum value of ue-PowerClass(-v1610/1700)  and powerClass(powerClass-v1610) determines maximum TX power available in the corresponding band. 
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