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Introduction
RAN4#104-bis-e approved WF of [1] and RAN1#110bis-e sent an LS to RAN4 [2]. Both indicates that the objective of increasing UE power high limit for CA and DC aspect in NR_cov_enh2 WID is not clear.
· intra-band contiguous/non-contiguous UL CA with PC2 on CC1 and PC3 on CC2.
· PC 2 single band UL-MIMO with PC3 PA + PC2 PA.
Enhancements of power class concept
The WF of [1] included following agreements.
Agreement:
· Further study on the case ‘intra-band contiguous/non-contiguous UL CA with PC2 on CC1 and PC3 on CC2’.
Agreement:
· Further study on the case ‘PC 2 single band UL-MIMO with PC3 PA + PC2 PA’.
In our understanding, the both above cases cannot be covered by just applying higherPowerLimit-r17 to them since the total power as UE can be indicated correctly with higherPowerLimit-r17 while it cannot tell how much maximum power each of the CCs can achieve.
For more specific, the 1st agreement and the 2nd agreement are illustrated as Case 1 and Case 2 in Figure 1.
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Figure 1: Achievable power per CC depending on mapping power source to CC
Regarding case 1, the total power as a band is 27.8 dBm, but each of the CCs can achieve 26 dBm and 23 dBm, respectively. Informing a network of the total power of 27.8 dBm alone in this way, however, will confuse the network since power control is conducted per CC basis. The network has to know the amount of configured maximum output power for each CC that the UE can achieve. 
With respect to case 2, the total power of 27.8 dBm and achievable maximum power in CC1 are the same. Still, however, higherPowerLimit-r17 cannot be directly applied to since, currently there is no means for a UE to inform a network of achievable power per power source, e.g., power per PA or panel, and associated CC(s).
Observation 1: In order to realize following cases, it is necessary to inform a network of the information on configured maximum output power per power source, e.g., power per PA or panel, and which CC(s) the respective power sources are associated with.
· intra-band contiguous/non-contiguous UL CA with PC2 on CC1 and PC3 on CC2.
· PC 2 single band UL-MIMO with PC3 PA + PC2 PA.
In the end, this kind of concept would be necessary sooner or later not only in FR1 but also in FR2. For instance, in FR2, each of the panels can be a power source and each of them may support different power class and/or different CCs in the same band. Given that this concept cannot be resolved in RAN4 alone, it would be a good opportunity to resolve it in this WI that it has RAN1 TU as default.
Observation 2: In the end, a similar concept may be needed in FR2, e.g., different panels may bring different power and associated with different CCs. 
Observation 3: Given that the WI has RAN1 TU for this objective, it’s a good opportunity to resolve the issue in NR_cov_enh2 WI.
Conclusion
This document has made the following observations and proposal.
Observation 1: In order to realize following cases, it is necessary to inform a network of the information on configured maximum output power per power source, e.g., power per PA or panel, and which CC(s) the respective power sources are associated with.
· intra-band contiguous/non-contiguous UL CA with PC2 on CC1 and PC3 on CC2.
· PC 2 single band UL-MIMO with PC3 PA + PC2 PA.
Observation 2: In the end, a similar concept may be needed in FR2, e.g., different panels may bring different power and associated with different CCs. 
Observation 3: Given that the WI has RAN1 TU for this objective, it’s a good opportunity to resolve the issue in NR_cov_enh2 WI.
Proposal: Introduce a following objective in NR_cov_enh2 WID.
Specify necessary requirements to allow a UE to report 27.8 dBm as power class per UE as well as to identify and, if needed, to specify UE/network enhancements to conduct power control according to achievable maximum power per CC at least for the following cases.
· intra-band contiguous/non-contiguous UL CA with PC2 on CC1 and PC3 on CC2
· PC2 single band UL-MIMO with PC3 PA + PC2 PA.
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