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1	Introduction
In RAN2#108, one point of discussion during the meeting was related to NR-DC power control. The main issue was related to who should configure the power for SCG and therefore is there a need for any coordination between MCG and SCG. 
As there was no consensus during the meeting and additionally RAN1 had the discussions on going, there was agreed that during the [108#15] NR DC PC email discussions more aspects will be clarified and as well this point.
According to the report of email discussion on power control for NR-DC summary, the following aspect remained opened:
 
	Proposal 7: MN decides the mode for power sharing and informs NR-DC-PC-mode to the SN. 
Proposal 8: Whether NR-DC-PC-mode needs to be indicated to the SN should be further discussed.
Proposal 9: send LS to RAN4 to inform our agreements. 




This contribution discusses on the need of indicating NR-DC-PC-mode info to SN related to power control.
2	Discussion
2.1	NR DC Power Control 
Based on L1 parameter list in RAN1#99 meeting, NR-DC-PC-mode is introduced in the IE PhysicalCellGroupConfig for the indication of the semi-static power sharing and dynamic power sharing mode. 
	LTE_NR_DC_CA_enh-Core
	NR-DC
	PhysicalCellGroupConfig
	NR-DC-PC-mode
	New
	Selects the uplink power control mode to use for NR-DC.



As discussed in [108#15] email discussion, it was proposed that MN decides which option of semi-static power sharing is to be used by the UE. But the open question is: does MN need to indicate the selected option to the SN or not?
According to RAN1#98bis we have the following:
	· 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. 



According to RAN1#99 agreements we have the following:
	Conclusion:
· At least from UE power sharing perspective, the cases where one or both CGs have CC[s] over FR1 and FR2 are supported in Rel.16 NR-DC
Agreements:
· Support per FR configuration of parameter NR-DC-PC-mode for NR-DC 
Agreements:
Offline consensus #2 in R1-1913407 is agreed. 
 Agreements:
· Regarding whether semi-static power sharing or dynamic power sharing is explicitly configured by RRC signalling. 
· parameter NR-DC-PC-mode is extended to include dynamic power sharing configuration. 
Agreements:
For NR-NR DC, w.r.t. handling deprioritized uplink transmission
· left for UE implementation to determine scaling down or dropping
Agreements:
· Alt.2 of semi-static power sharing can be configured for both synchronous and asynchronous NR-DC scenarios. 
Agreements:
· Alt.1-2 of semi-static power sharing can be configured for synchronous DC scenario only. 
· It is up to UE to determine whether the overlapping with UL transmission on the SCG is possible, if/when factors other than the TDD UL-DL configurations of the serving cells in the SCG (e.g., timing difference, drift) need to be taken into account.
Agreements:
· For NR-DC dynamic power sharing, to compute the transmit power for SCG UL transmission starting at time T0,
· UE checks for PDCCH(s) received before time T0-T_offset that trigger an overlapping MCG UL transmission, and 
· If such PDCCH(s) are detected, UE sets it’s transmit power in SCG (pwr_SCG) such that pwr_SCG <= min{PSCG, Ptotal – MCG tx power} where ‘MCG tx power’ is the actual transmission power of MCG
· Otherwise, pwr_SCG <= Ptotal;  
· UE does not expect to be scheduled by PDCCH(s) received on MCG after T0-[T_offset] that trigger(s) MCG UL transmission(s) that overlaps with the SCG transmission.  
· (working assumption) No new RRC signaling is introduced for T_offset: 
· Alt.1: T_offset <= T_proc,2
· Alt.2: T_offset <= 2*T_proc,2
· Alt.3: T_offset reasonbly larger than Alt 1. & Alt 2 but <=4ms
· To be addressed in the CR stage




So based on the agreements we have that:
1. UE determines its tx power for MCG without look-ahead operation. 
· If there is no SCG transmission ongoing, UE can performs full power transmission in MCG
· If there is on-going SCG transmission, UE can use remained power for MCG transmission
2. UE determines its tx power for SCG with look-ahead operation 
· If overlapping with MCG is not expected, UE can utilize full power for SCG UL transmission
· If overlapping with MCG is expected, SCG tx power is limited up to MP_SCG
· If overlapping happened with on-going MCG transmission, UE can utilize remained power for SCG transmission 
Note: to prevent unexpected overlapping, gNb should avoid scheduling of MCG UL grant outside of look-ahead window
-According to the recent agreement made in RAN1, UE’s operation on how to determine its transmission power on SCG would be different according to the power sharing mode configured by MN. 
But in either case, at MN or SN, regardless of power sharing mode, network always has insufficient information to predict whether UE would be allowed to utilize full power for UL transmission for each transmission occasion. In case of semi-static Alt. 1, it is up to UE how to determine the overlapping between UL symbols, and neither MN nor SN may have clear understanding for which UL transmission the UE can apply full transmission powers. In the other case, when dynamic power sharing is configured, each gNb may have very poor prediction whether overlapped transmission may happen or not, and quite limited chances each gNb may have to schedule full power UL transmission. Due to such limitation, it is not clear whether sharing of power sharing mode would provide any benefits to SN. 
However, sharing of the mode would help at least SN to understand whether it can have any chance to schedule full power UL transmission or it should always schedule UL transmission with power limits. 
Proposal: NR-DC-PC-mode parameter can be exchanged between MN and SN.
3	Conclusion
This contribution discusses on the need of indicating NR-DC-PC-mode info to SN related to power control. 

Proposal: NR-DC-PC-mode parameter should be exchanged between MN and SN.
	




