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Introduction
[bookmark: _Hlk510705081]During Rel-16, we agreed 2 separed modes of semi-staitc power sharing and another 2 separated modes of dynamic power sharing for NR-NR DC. Though most parts are cleared, we still have some remained discussion points to be completed, and the current text in the specification document may need to be improved. In this contirubtion, we discuss several maintences for Rel-16 NR-NR DC power control. 
Discussion

Timing offset for dynamic power sharing with look-ahead
When UE is configured with dynamic power sharing with look-ahead, no variation of transmission power is expected during each of transmission occasion, but such stability comes with a cost of reduced gNB’s scheduling flexibility. In RAN1 #99, it is agreed that during a certain time period, where UE cannot detect the overlaped transmission, UE is not expected to receive UL scheduling grant. 
	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



Considering that it has been assumed that transmission via MCG should be prioritized over transmission via SCG during hole discussion of dynamic power sharing, the new retriction on MCG scheduling should not be a thing properly aligned with the concept of NR-NR DC operation. Thus, the restriction should be kept as small as possible
Proposal 1: The size of T_offset should be as small as possible




Configuration of dynamic power sharing with look-ahead

In RAN1 #99, it was agreed that UE’s power sharing mode is configured by RRC:
	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. 



Thus, UE’s selection of power sharing mode shoud follow gNB’s configuration, not UE’s capability. The current text in the specification documents may need to be modifired. 

Proposal 2: NR-DC-PC-mode should include elements {semi-static-mode1, semi-static-mode2, dynamic-without-look-ahead, dynamic-with-look-ahead}, not only three elements as {semi-static-mode1, semi-static-mode2, dynamic}
· Send LS to RAN2
Proposal 3: Following text proposal is accepted to clarify that UE’s selection of power sharing mode follows gNB’s configuration, not UE’s capability 
-------------------------------------------------------Text proposal [TS38.213 7.6.2]---------------------------------------------------
……
If the UE indicates a capability for dynamic power sharing between the MCG and the SCG and is provided NR-DC-PC-mode = Ddynamic-with-look-ahead or dynamic-without-look-ahead
-	if UE transmission(s) in slot  of the MCG overlap in time with UE transmission(s) in slot  of the SCG and if  in any portion of slot  of the SCG, the UE reduces transmission power in any portion of slot  of the SCG so that  in all portions of slot , where  and  are the UE transmission powers in slot  of the MCG and in slot  of the SCG, respectively, that the UE determines according to Clauses 7.1 through 7.5 using  and , respectively, as the maximum transmission powers on the MCG and the SCG and  is the linear value of a configured maximum transmission power for NR-DC operation in FR1 as defined in [8-3, TS 38.101-3] 
-	if UE transmission(s) in slot  of the MCG or in slot  of the SCG do not overlap in time with any UE transmission(s) on the SCG or the MCG, respectively, the UE determines a transmission power in slot  of the MCG or in slot  of the SCG as described in [8-3, TS 38.101-3] and in Clauses 7.1 through 7.5 without considering  or , respectively
If a UE is provided NR-DC-PC-mode = dynamic-with-look-ahead, 
-	is provided NR-DC-PC-mode = Dynamic, and 
-	indicates a capability to the UE determines a total transmission power on the SCG at a first symbol of a transmission occasion on the SCG by determining considering transmissions on the MCG that
-	are scheduled by DCI formats in PDCCH receptions with a last symbol that is earlier by more than  from the first symbol of the transmission occasion on the SCG, and 
-	overlap with the transmission occasion on the SCG 
…… 
------------------------------------------------------------end of text proposal------------------------------------------------------------


Conclusion
In this contribution, we discuss further clarification of Rel-16 NR-NR DC power control, and suggest following proposals. 
Proposal 1: The size of T_offset should be as small as possible
Proposal 2: NR-DC-PC-mode should include elements {semi-static-mode1, semi-static-mode2, dynamic-without-look-ahead, dynamic-with-look-ahead}, not only three elements as {semi-static-mode1, semi-static-mode2, dynamic}
· Send LS to RAN2
Proposal 3: Following text proposal is accepted to clarify that UE’s selection of power sharing mode follows gNB’s configuration, not UE’s capability 
-------------------------------------------------------Text proposal [TS38.213 7.6.2]---------------------------------------------------
……
If the UE indicates a capability for dynamic power sharing between the MCG and the SCG and is provided NR-DC-PC-mode = Ddynamic-with-look-ahead or dynamic-without-look-ahead
-	if UE transmission(s) in slot  of the MCG overlap in time with UE transmission(s) in slot  of the SCG and if  in any portion of slot  of the SCG, the UE reduces transmission power in any portion of slot  of the SCG so that  in all portions of slot , where  and  are the UE transmission powers in slot  of the MCG and in slot  of the SCG, respectively, that the UE determines according to Clauses 7.1 through 7.5 using  and , respectively, as the maximum transmission powers on the MCG and the SCG and  is the linear value of a configured maximum transmission power for NR-DC operation in FR1 as defined in [8-3, TS 38.101-3] 
-	if UE transmission(s) in slot  of the MCG or in slot  of the SCG do not overlap in time with any UE transmission(s) on the SCG or the MCG, respectively, the UE determines a transmission power in slot  of the MCG or in slot  of the SCG as described in [8-3, TS 38.101-3] and in Clauses 7.1 through 7.5 without considering  or , respectively
If a UE is provided NR-DC-PC-mode = dynamic-with-look-ahead, 
-	is provided NR-DC-PC-mode = Dynamic, and 
-	indicates a capability to the UE determines a total transmission power on the SCG at a first symbol of a transmission occasion on the SCG by determining considering transmissions on the MCG that
-	are scheduled by DCI formats in PDCCH receptions with a last symbol that is earlier by more than  from the first symbol of the transmission occasion on the SCG, and 
-	overlap with the transmission occasion on the SCG 
…… 
------------------------------------------------------------end of text proposal------------------------------------------------------------
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