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1. Introduction
Increasing UE power high limit for CA and DC has been discuss for several meetings that has not yet been concluded. In RAN4#102-e, there was no consensus that companies have different views. The contribution further elaborates our viewpoints.
2. Discussion
1 
2 
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.

Considering option 3, PC0 approach was proposed in [4]. This is a good method if UE reports PC0, network can allocate fully UE transmit power capability without limitation. The existed signalling can be re-used that is straightforward for implementation. However, operator also raise concerns in [5]. There may be issue that “the Pemax_CA or equivalent mechanism needs to be in place to limit total power”. In our view maybe new NS signalling can be introduced together with PC0 for the regions that has transmission power limitation for regulatory requirements.
Observation 1: New NS signalling may be introduced together with PC0 for the regions that has transmission power limitation for regulatory requirements
Referring to the existing RAN4 and RAN5 MOP requirements definition. It was specified “UE maximum output power shall be measured over all component carriers from different bands. If each band has separate antenna connectors, maximum output power is defined as the sum of maximum output power from each UE antenna connector”. With above conformance requirement, if PC0 approach was adopted while the UE reported BC power class were not changed, the tolerance may be varied with different band power combinations that some of the spec tolerance may even smaller than measurement uncertainty that creates problem for conformance testing.
Observation 2: Adopting PC0 approach shall consider new NS signalling and how to solve conformance testing problem together.
Considering option 1, in our understanding from UE implementation view, the MOP(maximum output power) shall be limited to its reported power class rather than modified PC,max upper limits. If option 1 is adopted, how can UE distinguish when to apply reported BC power class as MOP upper bound and when to apply extended PC,max as MOP upper bound? The criteria is not clear which may also result in Power Headroom Report ambiguity. Further, if PC,max upper limit were extended, there may be different PC,max upper limits due to different band power class combinations. This may cause network controlled UE power configurations become extremely complicated. No matter whether new BC power class is introduced, Pc,max upper bound shall be updated accordingly.
Observation 3: There’s no clear criteria for UE to select proper MOP upper limit with modified PC,max limit approach
Observation 4: Pc,max upper bound shall be updated accordingly no matter new BC power class is introduced or not.
Above all, if new BC power classes were introduced, there will be no ambiguity on MOP threshold for UE implementation as well as conformance testing criteria. Though the tolerance of PC,max may still need to be extended accordingly, the power control formulas need no change. As for MSD due to dual uplink transmission, they shall be characterized if the UL band power is higher than existing requirements.
Proposal 1: We propose new BC power class approach that existing signalling can be re-used. 
Proposal 2: MSD due to dual uplinik transmission shall be characterized if the UL band power is higher than existing requirements.
3. Conclusion
Observation 1: New NS signalling may be introduced together with PC0 for the regions that has transmission power limitation for regulatory requirements
Observation 2: Adopting PC0 approach shall consider new NS signalling and how to solve conformance testing problem together.
Observation 3: There’s no clear criteria for UE to select proper MOP upper limit with modified PC,max limit approach
Observation 4: Pc,max upper bound shall be updated accordingly no matter new BC power class is introduced or not.
Proposal 1: We propose new BC power class approach that existing signalling can be re-used.
Proposal 2: MSD due to dual uplinik transmission shall be characterized if the UL band power is higher than existing requirements.
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