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1 Introduction
RAN4 discusses increasing power limit of CA/DC. In RAN4#101-e-bis, the related WF [1] was not agreed since companies’ views were still divided. One of the main issues is how to define the equation of Pcmax_L. In the WF, possible options are listed. Regarding option 3, it seems that Pemax to set total output power limit does not apply to UE supporting the new feature according to the proposed text for configured maximum output power. If this is true, it is against the previous agreement captured in [2] and we have concerns from the regulatory and NW operation points of view. This paper explains our concerns and propose to keep the previous agreements regardless of which options RAN4 will take.
2 Discussion
2.1 Background
RAN4 is discussing increasing power limit of CA/DC from RAN4#101-e. The e-mail discussion summary in RAN4#101-e and in RAN4#101-e-bis can be found in [3][4]. In RAN4#101-e agreed the related WF[2] where one of the agreements is “the Pemax_CA or equivalent mechanism needs to be in place to limit total power”. In RAN4#101-e-bis, there are no agreements but the related WF listed possible options on Pcmax_L:
PCMAX_L

Option 1

· The PCMAX_L for the CA or DC configuration is not raised.  Only the PCMAX_H is raised.

· A new power class is not defined, rather a sum approach is used to increase the output power from the nominal power class for the CA or DC configuration.

Option 2

· The existing power classes for band combinations (powerClass) are extended to cover new higher power classes for DC and CA in scope of this WI. This means that both PCMAX_L and PCMAX_H are raised in case the supported BC power class is higher than the power classes per band.

· A UE indicating the higher BC power class has the capability of increasing the total power and is tested against this (the minimum requirement of the measured total power PUMAX).

· No new signaling introduced to introduce the higher BC power capability (except for TxD but also a problem for existing BC power classes)

Option 3 

· For combinations subject to total UE power limit by regulation, existing PC2 or PC3 applies. There is no change to PCMAX formula.

· For combinations not subject to total UE power limit by regulation, add power class 0 in the existing power class IE for band combinations (powerClass) to support the new feature.

· Add a new sub-clause under “6.2A.4.1.3 Configured transmitted power for inter-band CA” as, 
· 6.2A.4.1.3a Configured transmitted power for Inter-band CA power class 0 

· For inter-band UL CA power class 0, UE configured output power specified in clause 6.2.4 applies for each constituent band respectively.
Option 4 

Pcmax_L is determined by the existing formula, where the nominal power for CA is the same as the one used for Pcmax_H.

2.2 Issue and Proposal
Issue description:
 Regarding option 3, it seems that Pemax on total maximum output power does not apply to UE supporting the new feature according to the proposed text for configured maximum output power. If this is true, it is against the previous agreement captured in [2] and we have concerns from the regulatory and NW operation points of view. The previous agreement is “the Pemax_CA or equivalent mechanism needs to be in place to limit total power”.
Observation 1: It was agreed in R4-2120064 that Pemax_CA or equivalent mechanism needs to be in place to limit total power.
 For regulatory perspective, regulation in a certain region has limitation of total maximum output power of CA/DC within FR1 such as 23dBm limitation in Japan. NW operated in such a region should indicate Pemax on total maximum output power so that all UEs connecting with the NW surely meet the regulatory limit. In other words, if Pemax on total maximum output power does not apply to UEs supporting the new feature, such NW cannot limit the total maximum output power of the said UEs.  As a result, under NW operated in such regions, UEs supporting the new feature may violate the regulatory limits.

In order to avoid violence of regulatory limits, one way is to set Pemax on each cell with safer values, such as 20dBm in each cell in the case of two UL. However, this requires changes on the current NW operation. Furthermore, such operation decreases the flexibility of UE transmit power since the maximum output power is always limited by 20dBm. This effect would be larger when the number of cells would increase.
Observation 2: If Pemax on total maximum output power does not apply to UE supporting the new feature, there are concerns from the regulatory and NW operation points of view.
  In addition, we are not sure how the following solution proposed in option 3 can solve issues on regulatory perspective.  
· For combinations subject to total UE power limit by regulation, existing PC2 or PC3 applies. There is no change to PCMAX formula.

Does this mean that PC0 is not introduced in specification for the combinations subject to total UE power limit by regulation? For example, does it mean that if 1+n77 is operated by region A where regulatory limit on maximum output power exists, PC0 is not introduced in 1+n77? However, given that there are region B where regulatory limit does not exist, if both regions A and B plan to operate the same band combination, it is unclear how this solution can work. Operators in region A cannot allow to introduce PC0 into 1+n77, but operators in region B should prefer to introduce PC0. In addition, because of new spectrum allocation, in the future, operators in region A will plan to operate new band combinations. But if PC0 is already introduced to the band combination, operators in region A cannot operate the band combination. Another interpretation on the solution is that as UE implementation, UE change its power class capability depending on which regions the UE exists now, but, in our understanding, this is not a standardized solution. It is difficult for us to accept such solution.
Observation 3: As far as we can see, solution provided in option 3 does not solve issues on regulatory aspect.
Proposals on handling of Pcmax_L:

 Based on the consideration described above, we propose the following:
Proposal 1: Regardless of which options RAN4 will take, Pemax on total power for CA/DC still should apply to UE supporting the new feature of increasing maximum output power of CA/DC according to the previous agreement in R4-2120064.
Proposal 2: If option 3 means that Pemax on total maximum output power does not apply to UE supporting the new feature, option 3 should not be taken.
3 Conclusion
Here we summarize our proposals: 
Observation 1: It was agreed in R4-2120064 that Pemax_CA or equivalent mechanism needs to be in place to limit total power.
Observation 2: If Pemax on total maximum output power does not apply to UE supporting the new feature, there are concerns from the regulatory and NW operation points of view.
Observation 3: As far as we can see, solution provided in option 3 does not solve issues on regulatory aspect.
Proposal 1: Regardless of which options RAN4 will take, Pemax on total power for CA/DC still should apply to UE supporting the new feature of increasing maximum output power of CA/DC according to the previous agreement in R4-2120064.
Proposal 2: If option 3 means that Pemax on total maximum output power does not apply to UE supporting the new feature, option 3 should not be taken.
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