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Introduction
[bookmark: _Hlk510705081]In RAN1 #98bis, we agreed on the overall structure how to support power sharing between MCG and SCG for NR-NR DC. Semi-static power sharing is agreed to be supported with two sub schemes, and dynamic power sharing is supported with UE capability. Dynamic power sharing may be supported together with look-ahead, if UE reports its capability. In this contribution, we discuss further remained details for the sub schemes of each power sharing mathods. 
Discussion

2.1 Discussions remained for Semi-static power sharing
Two options of power semi-static power sharing are agreed in RAN1 #98bis. 
	Agreements:
· Adopt Alt.1-2 and Alt.2 for semi-static power sharing for NR-NR DC.
· Alt.1-2 is only subject to configured maximum transmission power defined by RAN4 
· Configuration between Alt.1-2 and Alt.2 is supported.
· FFS: add more clarification
· FFS: applied for synchronous DC only or applied for both synchronous and asynchronous DC (which may be the same or different for Alt.1-2 and Alt. 2)    



[bookmark: _Hlk24116559]When UE is configured with alt 1-2, UE makes estimation for the possible overlapping of UL transmission among CGs based on TDD patterns, and larger maximum transisison power is assumed for non-overlapped UL transmission. But the slots where UE can perform higher power transmission are not explicitely informed to gNb, so it is up to gNb implementation how to make assumption in which slot higher UE transmission power is available for UL scheduling. When the slot boundary for different CGs are not aligned for UL, either gNb or Ue may have two different approaches how to apply alt 1-2. As a first alternative, TA difference between CGs would be counted to extract PMCG/PSCG for each transmission occation, and non-overlapped symbols/slots will be extracted. In the other way, a small portion of patial overlapping will be ignored to determine whether to apply PMCG/PSCG or P’MCG/P’SCG, then power scaling is performed after the calculation of transmission power. 

Proposal 1: It is up to gNb’s configureation whether to configure alt 1-2 or alt 2 for semi-static power sharing. It is up to implementation whether/how to consideration the misalignemnet of slot boundaries in UL 
Propsal 2: When UE is configured with alt 1-2 in asynchronous DC, for power control at UL symbol/slots where patial overlapping is possibl due to slot boundary misalignement, UE can perform either option 1 or oprion 2 below.
· Option 1: UE considers the offline offset between slot boundaries to extract non-overlapped symbol/slot for UL transmisison
· Option 2: UE calculates transmission power with P’MCG/P’SCG, then performs power scaling, if needed  


2.2 Discussions remained for Semi-static power sharing
Dynamic power sharing with/without look-ahead operation is supported in Rel-16 with sepatated UE capability.
	Agreements:
· Support dynamic power sharing 
· If there is no overlapping transmission, maximum power on CG i is determined by RAN4 spec without considering P_CG_i.
· If there is overlapping transmission, maximum power on CG i is limited to P_CG_i.
· Note: “look-ahead” operation is included as a UE capability below
· In case of power limitation, MCG is prioritized over SCG and reuse CA rule within each CG 
· Optional UE capability to indicate the support of dynamic power sharing operation 
· Separate optional UE capability to indicate the support of ’look-ahead’ operation on condition that UE indicates support of dynamic power sharing operation. 



When dynamic power sharing is configured, it was assumed that UE first calculate its transmission power per CG, then performs power scaling before or during the transmission. So UE would calculate its transmission power with the assumption that maximum power is determined by RAN4, then may perform power scaling if overlapped transmission is observed. Look-ahead operation is supported to prevent transmission power fluctuation during the transmission, but it depends on the size of look-ahead window, scheduling/triggering offset at each CG, and the numerology/slot size at each CG. So in general sense, we may need confirmation from RAN4 whether or when the fluctuation of transmission power can be prevented by the utilization of look-ahead. But at least, it would be reasonable to assume that UE can share UL scheduling/triggering information K2,default slots before the transmissions. 
Observation: Fluctuation at UE transmission power can be avoided with proper configuration of PUSCH scheduling offset or SRS triggering offset, if look-ahead operation is applied. 
Propsal 3: When look-ahead is configured, gNb assmes UE will detect DCI in the other cell received at least k slots earlier than UL transmission in each cell, where k is the default vale of PUSCH scheduling offset or SRS triggering offset.
· Up to RAN4 discussion for the exact value of look-ahead window size
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<Figure 1. Example of asynchronous UL transmission with look-ahead window>

Conclusion
 In thie contribution we discuss remained details how to design the power sharing scheme. Here are the summary of the proposals.
Proposal 1: It is up to gNb’s configureation whether to configure alt 1-2 or alt 2 for semi-static power sharing. It is up to implementation whether/how to consideration the misalignemnet of slot boundaries in UL 
Propsal 2: When UE is configured with alt 1-2 in asynchronous DC, for power control at UL symbol/slots where patial overlapping is possibl due to slot boundary misalignement, UE can perform either option 1 or oprion 2 below.
· Option 1: UE considers the offline offset between slot boundaries to extract non-overlapped symbol/slot for UL transmisison
· Option 2: UE calculates transmission power with P’MCG/P’SCG, then performs power scaling, if needed  
Propsal 3: When look-ahead is configured, gNb assmes UE will detect DCI in the other cell received at least k slots earlier than UL transmission in each cell, where k is the default vale of PUSCH scheduling offset or SRS triggering offset.
· Up to RAN4 discussion for the exact value of look-ahead window size
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