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1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
In RAN1 #98bis meeting, semi-static and dynamic power sharing for NN-DC power control were discussed with the following agreements.
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)    
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. 

Conclusion:
· p-NR-FR1 defined in Rel-15 can be used as-is for NR-DC. As Ravi noted, this is configured per cell group, so it can be used as is for FR1 cells: No new parameter needed
· p-NR-FR2 is not defined in Rel-15 and as the FR1 and FR2 max powers are defined differently (conducted vs. radiated). Introduce a new parameter with range TBD
· Introduce explicit NR-DC UE power sharing mode configuration between Semi static Alt.1-2, Alt.2 and dynamic (if there is a need to include or assume that dynamic capable UEs always do dynamic, or to extend that to two configurable nodes is perhaps secondary at this stage and can be finished in Nov.)
In this contribution, we present our views on remaining issues on NN-DC power control based on [1]-[3].
2. Discussion
· Remaining issues on semi-static power sharing
According to the agreements in RAN1 #98bis meeting, it seems there is no doubt about supporting semi-static power sharing for synchronous NN-DC case. The only question is whether to support both Alt.1-2 and Alt.2 for asynchronous NN-DC case or not. For Alt.2, since UL transmission power is semi-statically splited, it is nature to support asynchronous NN-DC case. For Alt.1-2, the main concern is how to determine the overlapping. From our point of view, Alt.1-2 also can be applied to asynchronous NN-DC case. Firstly, even in synchronous case, due to the support of multiple numerologies, flexible transmission durations, and different timing offsets in NR, there is hardly any difference between asynchronous and synchronous NN-DC. Secondly, it is favorable to design a unified solution for both synchronous and asynchronous cases as EN-DC and NE-DC. Consequently, both Alt.1-2 and Alt.2 can be supported for asynchronous NN-DC case. If both of synchronous and asynchronous cases are supported, gNB has the flexibility to choose one or both of them by configuration.
Proposal 1:
· For semi-static power sharing, Alt.1-2 and Alt.2 can be applied for both synchronous and asynchronous NN-DC cases respectively. 
As discussed above, for Alt.1-2, it is more difficult to determine the overlapping between CGs from network perspective, especially for asynchronous NN-DC case. Besides TDD UL-DL configurations, other aspects also should be considered, e.g. time difference between CGs. Therefore, it is better to leave it to UE implementation to determine whether there is a possible overlapping or not.
Proposal 2:
· It is up to UE implementation to determine whether the overlapping between CGs is possible or not.
If a UE reports capable of NN-DC, the UE has little difficulty on supporting semi-static power sharing. Therefore, it should be a mandatory UE feature to support semi-static power sharing. 
Proposal 3:
· Supporting of semi-static power sharing is a mandatory UE feature if the UE reports capable of NN-DC.
· Remaining issues on dynamic power sharing
For dynamic power sharing, it was agreed that the support of power ‘look-ahead’ is an optional UE feature. The remaining issue is how to determine the power ‘look-ahead’ window. As depicted in Figure1 and Figure2, both in-order and out-of-order scheduling cases should be considered. The start of the window can be defined as the earliest receiving time of a UL grant, which schedules an UL channel/RS with undetermined power due to possible overlapping between MCG and SCG. The end of the window can be defined as the earliest transmission time of the scheduled UL channel/RS between MCG and SCG minus Toffset. 
The Tproc,2 specified in Rel-15 for UCI multiplexing can be reused for Toffset. In the case of different Tproc,2 values are calculated between MCG and SCG, e.g., due to different SCSs deployed in different CGs, the maximum Tproc,2 value between them can be applied to simplify the specification effort and UE implementation.
For a UE capable of dynamic power sharing with power ‘look-ahead’, when the UE allocates transmission power within the above-mentioned power ‘look-ahead’ window, in the case of power limited, MCG is prioritized over SCG and CA rule is reused within each CG. When the UE allocates transmission power out of the power ‘look-ahead’ window, in the case of power limited, the earlier transmission is prioritized.
[image: ]
Figure1. An example of power ‘look-ahead’ window for in-order scheduling
[image: ]
Figure2. An example of power ‘look-ahead’ window for out-of-order scheduling
In addition, given the fact that the timeline mismatch issue exists in different CGs regardless of asynchronous or synchronous case, therefore dynamic power sharing also can be applied for both cases.
Proposal 4:
· For NN-DC dynamic power sharing with power ‘look-ahead’, 
· The start of the power ‘look-ahead’ window is defined as the earliest receiving time of a UL grant, which schedules an UL channel/RS with undetermined power due to possible overlapping between MCG and SCG. 
· The end of the power ‘look-ahead’ window is defined as the earliest transmission time of the scheduled UL channel/RS between MCG and SCG minus Toffset. 
· Toffset = max{TMCG,proc,2, TSCG,proc,2}.
Proposal 5:
· Dynamic power sharing can be applied for both synchronous and asynchronous NN-DC cases.
3. Conclusion
In this contribution, we present our views on remaining issues on NN-DC power control with the following proposals.
Proposal 1:
· For semi-static power sharing, Alt.1-2 and Alt.2 can be applied for both synchronous and asynchronous NN-DC cases respectively. 
Proposal 2:
· It is up to UE implementation to determine whether the overlapping between CGs is possible or not.
Proposal 3:
· Supporting of semi-static power sharing is a mandatory UE feature if the UE reports capable of NN-DC.
Proposal 4:
· For NN-DC dynamic power sharing with power ‘look-ahead’, 
· The start of the power ‘look-ahead’ window is defined as the earliest receiving time of a UL grant, which schedules an UL channel/RS with undetermined power due to possible overlapping between MCG and SCG. 
· The end of the power ‘look-ahead’ window is defined as the earliest transmission time of the scheduled UL channel/RS between MCG and SCG minus Toffset. 
· Toffset = max{TMCG,proc,2, TSCG,proc,2}.
Proposal 5:
· Dynamic power sharing can be applied for both synchronous and asynchronous NN-DC cases.
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