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Introduction
This paper addresses the 2nd question of the following two questions enclosed in RAN2 LS of [1].
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It is noted that we divide the discussion into two parts. One is UL inter band UL CA not including UL intra band contiguous CA like CA_n1A-n78A. The other one is UL inter band UL CA including UL intra band contiguous CA like CA_n1A-n78C.
Discussion
UL inter band CA without UL intra band contiguous CA 
This sub-section is just for a brief overview that already have been clarified. CA_n1A-n78A is used as an example configuration as shown in Figure 1.
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Figure 1: an example configuration of CA_n1A-n78A
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For the Case 1
According to the above TS38.306 description, n1 and n78 should deliver 23 dBm and 26 dBm at maximum, respectively, during CA, though the total power must be capped by 26 dBm.
For the Case 2
Since PC3 for n78 is indicated via ue-PowerClassPerBandPerBC-r17 and A > C, the latter, i.e., C = PC3, determines the maximum Tx power in n78 during CA_n1A-n78A operation.
UL inter band CA with UL intra band contiguous CA 
Here CA_n1A-n78C is used as the other example configuration. 
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Figure 2: an example configuration of CA_n1A-n78C
For the Case 3
There has been discussion on what the achievable highest power for n78C part during UL CA of CA_n1A-n78C and which power class capability that we should refer to. This needs to be resolved since without knowing it, e.g., it is not possible to calculate the total power for higherPowerLimit-r17 feature. Currently, RAN4 hasn’t achieved a clear consensus on it. This case is, however, that ue-PowerClassPerBandPerBC-r17 isn’t present. Hence, although the issue is important, the conclusion of it isn’t essential to be included in the LS reply to RAN2.
Observation 1: For NR inter band UL CA including intra band contiguous UL CA, the power class capability to be referred to is still under discussion, e.g., possible candidates could be ue-PowerClass, powerClass for one of the fallback band combinations, etc.. 
Observation 2: The LS is about ue-PowerClassPerBandPerBC-r17. Hence, it is not essential to include the power class interpretation for intra band CA part within the NR inter-band UL CA in the reply LS in case ue-PowerClassPerBandPerBC-r17 is absent.   
For the Case 4
Whatever the maximum Tx power for n78C part in CA_n3A-n78C without ue-PowerClassPerBandPerBC-r17 is, if the UE cannot maintain the power, the UE can explicitly indicate the achievable highest power for n78C part during CA_n3A-n78C operation by ue-PowerClassPerBandPerBC-r17 per band per band combination (FeatureSets). If n78C part can deliver up to 23 dBm during the UL CA, the UE can indicate that PC3 is the achievable highest power over the carriers per n78 per CA_n3A-n78C. 
It is noted that, if a network configures the said UE supporting CA_n3A-n78C with UL CA_n3A-n78A, the network would interpret that the achievable highest power for n78A part is also PC3 if the UE doesn’t explicitly and additionally indicate any fallback configurations with power class information. 
Observation 3: if ue-PowerClassPerBandPerBC-r17 is indicated, maximum Tx power over the carrier(s) in the respective bands is determined by min {ue-PowerClassPerBandPerBC-r17, powerClass or powerClass-v1610 for NR inter-band UL CA}.
Proposal 1: In case RAN4 cannot reach a consensus on which power class parameter should be referred to for knowing the achievable highest power for intra band contiguous UL CA part within an NR inter-band UL CA, RAN4 should include power class interpretation for only the case that ue-PowerClassPerBandPerBC-r17 is present and finish the LS reply to RAN2, while RAN4 keeps discussing the remaining issue in RAN4. 
Views on draft LSs [ 2, 3] 
Answer for the question 1
Both LSs describe very similar contens with different ways for the question 1. Thus, there is no controversial point on the answer for the question 1. But it may be better to explicitly mention that R4 16-8 is not applicable to MR-DC BCs by following [3] if we take [2] as the basis.
1) ue-PowerClassPerBandPerBC-r17 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. The R4 16-8 is not applicable to MR-DC BCs.

Answer for the question 2
If we go with the LS of [2], we propose following modifications with consideration of the observations and the proposal 1.
2) ue-PowerClassPerBandPerBC-r17 indicates the power class over the carrier(s) for each individual band within a given band combination that a UE supports for each individual band within a given band combination, while powerClass or powerClass-v1610 indicates the power class for this the NR inter-band UL CAcombination.
[Reasons] For the 1st change, to make sure that ue-PowerClassPerBandPerBC-r17 is applicable to Intra band UL contiguous CA. For the 2nd change, to make sure what “this” means, since powerClass/powerClass-v1610 for intra band contiguous UL CA also may be indicated by the UE. 
3) ue-PowerClassPerBandPerBC-r17 if indicated for a band shall determine the power class over the carriers 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 i.e.,  the applicable power class over the carrier for the individual bands within a the NR inter-band UL CAcombination is determined as min {ue-PowerClasspower class in ue-PowerClassPerBandPerBC-r17, powerClass or powerClass-v1610 for the NR inter-band ULCA BC }.
[Reasons] For the 1st change, the same reason mentioned in 2). For the 2nd change, it would be true, but this information wouldn’t be needed since in any case, the highest power over the carriers per band cannot exceed powerClass/powerClass-v1610 for the NR inter-band UL CA..For the rest of the changes,  we agree with the content, but this implies that ue-PowerClass is the reference to the the achievable highest power for band or intra band contiguous UL CA part within NR inter-band UL CA if ue-PowerClassPerBandPerBC-r17 is not indicated for the band. This is still under discussion at the writing of this contribution. In addition, this part may not be essential based on Observation 1 and 2 
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.
Proposal 2: Consider the above changes in the LS reply to RAN2.
Conclusion
With the above, we obtained following observations and proposal.
Observation 1: For NR inter band UL CA including intra band contiguous UL CA, the power class capability to be referred to is still under discussion, e.g., possible candidates could be ue-PowerClass, powerClass for one of the fallback band combinations, etc.. 
Observation 2: The LS is about ue-PowerClassPerBandPerBC-r17. Hence, it is not essential to include the power class interpretation for intra band CA part within the NR inter-band UL CA in the reply LS in case ue-PowerClassPerBandPerBC-r17 is absent.  
Observation 3: if ue-PowerClassPerBandPerBC-r17 is indicated, maximum Tx power over the carrier(s) in the respective bands is determined by min {ue-PowerClassPerBandPerBC-r17, powerClass or powerClass-v1610 for NR inter-band UL CA}.
Proposal 1: In case RAN4 cannot reach a consensus on which power class parameter should be referred to for knowing the achievable highest power for intra band contiguous UL CA part within an NR inter-band UL CA, RAN4 should include power class interpretation for only the case that ue-PowerClassPerBandPerBC-r17 is present and finish the LS reply to RAN2, while RAN4 keeps discussing the remaining issue in RAN4. 
Proposal 2: Consider following changes to [2] in the LS reply to RAN2. Note that specific reasons of the changes can be seen in Section 2.
1) ue-PowerClassPerBandPerBC-r17 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. The R4 16-8 is not applicable to MR-DC BCs.

2) ue-PowerClassPerBandPerBC-r17 indicates the power class over the carrier(s) for each individual band within a given band combination that a UE supports for each individual band within a given band combination, while powerClass or powerClass-v1610 indicates the power class for this the NR inter-band UL CAcombination.

3) ue-PowerClassPerBandPerBC-r17 if indicated for a band shall determine the power class over the carriers 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 i.e.,  the applicable power class over the carrier for the individual bands within a the NR inter-band UL CAcombination is determined as min {ue-PowerClasspower class in ue-PowerClassPerBandPerBC-r17, powerClass or powerClass-v1610 for the NR inter-band ULCA BC }.

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.
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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) ?




image2.png
Case 1: n78 can maintain PC2 during UL CA
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Case 2: n78 cannot maintain PC2 during UL CA
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powerClass, powerClass-v1610 BC No N/A FR1
Indicates power class the UE supports when operating according to this band only
combination. If the field is absent, the UE supports the default power classIfthis
power class is higher than the power class that the UE supports on the individual
bands of this band combination (ve-PowerClass in BandNR), the latter determines
maximum X poweravailable’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.
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Case 3: maximum Tx power in n78C part during CA n1A-n78C operation without ue-PowerClassPerBandPerBC-r17
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Case 4: maximum Tx power in n78C part during CA n1A-n78C operation with ue-PowerClassPerBandPerBC-r17
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