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1	Introduction
This contribution addresses following questions in an LS [1] from RAN2.
[image: ]
2	Discussion
2.1	Question 1
The question is “Whether R4 16-8 is applicable to only inter-band CA?”. Our understanding is that the answer must be YES since MR-DC case is covered by powerClassNRPart-r16.
Observation 1: ue-PowerClassPerBandPerBC-r17 is only applicable to inter-band CA.
2.2	Question 2
powerClassNRPart-r16
The current spec UL inter band CA or MR-DC contains up to two different bands within FR1, so there are no cases where MR-DC includes UL interband CA, since that would require UL transmission with three different bands (i.e. one UL carrier on LTE band and two UL carriers on NR bands). Hence, the UE capabilities powerClassNRPart-r16 and ue-PowerClassPerBandPerBC-r17 are mutually exclusive.
Observation 2: The UE capabilities ue-PowerClassPerBandPerBC-r17 and powerClassNRPart-r16 are mutually exclusive (i.e. they are never used in the same band combination).
ue-PowerClass, ue-PowerClass-v1610, ue-PowerClass-v1700, powerClass-v1530 and powerClass-v1610
The Figure 1 below illustrates the relations between the other power class parameters for the example case of intra-band UL CA_n3-n78.
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Figure 1: Relation between PCs outside and inside R4 16-8 for CA_n3-n78 where n3 always uses PC3.

Regarding example 1 and 2, both UE power classes for non-CA and Intra-band UL CA change from 1.5 or 3 to 2 or 3, respectively. If this rule applies to all the patterns, then, we just follow a way powerClassNRPart-r16, i.e., a common power class across non-CA(single carrier per single band) and intra UL CA inside powerClassNRPart-r16 as show in Figure 2.
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Figure 2: Extract of powerClassNRPart-r16 in 38.331
With respect to example 3 and 4, theoretically, it is possible for UE vendors to implement different power classes for non-CA and intra-band UL CA inside ue-PowerClassPerBandPerBC-r17 while it would be less likely and it requires more complicated signalling meaning that the signalling structure must allow different power classes for non-CA and intra-band UL CA, respectively inside ue-PowerClassPerBandPerBC-r17.
Overall, the signalling structure of ue-PowerClassPerBandPerBC-r17 must be the same as that of powerClassNRPart-r16 as the power class of one of the UL inter band CA changes outside and inside ue-PowerClassPerBandPerBC-r17.
Observation 3: A signalling structure ue-PowerClassPerBandPerBC-r17 should be the same as that of powerClassNRPart-r16, meaning that the power class non-CA and intra-band UL CA are the same inside ue-PowerClassPerBandPerBC-r17.
Finally, there are cases that power classes for different bands outside ue-PowerClassPerBandPerBC-r17 can change when inter-band UL CA are configured with the UE.
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Figure 3: Relation between PCs outside and inside R4 16-8 for CA_n41-n78
In this example 5, it is expected that both bands support 2Tx chains due to TxD support, respectively. Assume that a UE supports n41 PC2 and n78 PC1.5 for non-CA and each of the bands supports TxD. When UL inter band UL CA is used, each of the power classes can be PC3 and PC2, respectively. In this case, the UE shall have a way to signal the respective power classes for n41 and n78 inside ue-PowerClassPerBandPerBC-r17. Though this is not covered by powerClassNRPart-r16, unlike powerClassNRPart-r16 defined per BC, ue-PowerClassPerBandPerBC-r17 is defined per FS so that it can be already covered.
Observation 4: There is a possibility that power classes for both bands may change before and after inter band UL CA configuration. This is not covered by powerClassNRPart-r16 defined per BC while it is covered by ue-PowerClassPerBandPerBC-r17 defined per FS.
3	Conclusion
Observation 1: ue-PowerClassPerBandPerBC-r17 is only applicable to inter-band CA.
Observation 2: The UE capabilities ue-PowerClassPerBandPerBC-r17 and powerClassNRPart-r16 are mutually exclusive (i.e. they are never used in the same band combination).
Observation 3: A signalling structure ue-PowerClassPerBandPerBC-r17 should be the same as that of powerClassNRPart-r16, meaning that the power class non-CA and intra-band UL CA are the same inside ue-PowerClassPerBandPerBC-r17.
Observation 4: There is a possibility that power classes for both bands may change before and after inter band UL CA configuration. This is not covered by powerClassNRPart-r16 defined per BC while it is covered by ue-PowerClassPerBandPerBC-r17 defined per FS.
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1)  Whether R4 16-8 is applicable to only inter-band CA?

2) Whatis 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) ?
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n78 CA_n78C n78 CA_n78C Remark
Example | PC IE PC IE PC IE PC IE

higherPowerLimit-r17 is signalled and PC2 for CA_n3-n78.
PC1.5 requires TxD where PC2+PC2 are assumed.

1| 1.5|ue-PowerClass-v1610 | 1.5|powerClass-v1610 | 2|ue-PowerClass | 2|powerClass-v1530 |Assume that 2 Tx chains are the max for cuncurrent transmission.
2| 2|ue-PowerClass 2|powerClass-v1530 | 3|ue-PowerClass | 3|N/A(absent) Assume that n78 supports TxD with PC3+PC3.

3| 2|ue-PowerClass 2|powerClass-v1530 | 2|ue-PowerClass | 3|N/A(absent) Assume that n78 supports ul-FullPwrMode2-TPMIGroup-r16 .

4| 2|ue-PowerClass 2|powerClass-v1530 | 3|ue-PowerClass | 2|powerClass-v1530 |Assume that n78 supports ul-FullPwrMode2-TPMIGroup-r16 .





