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Introduction
In this contribution, we present our views on the remaining issues of the current specification on UL power control for NR-DC and propose some text proposals to update the specification.
Discussion
UE behavior for Semi-static-mode2
In the current version of TS 38.213, the UE behavior for Semi-static-mode2 is described as follows
	In TS 38.213 Section 7.6
 
If a UE is provided NR-DC-PC-mode = Semi-static-mode2
-	if at least one symbol of slot  of the MCG or of the SCG that is indicated as uplink or flexible to a UE by tdd-UL-DL-ConfigurationCommon and tdd-UL-DL-ConfigurationDedicated, if provided, overlaps with a symbol for any ongoing transmission in slot  of the SCG or of the MCG, respectively, the UE determines a power for the transmission on the SCG or the MCG in slot  as described in Clauses 7.1 through 7.5 using  or , respectively, as the maximum transmission power
-	otherwise, the UE determines a transmission power for the MCG or the SCG, as described in [8-3, TS 38.101-3] and in Clauses 7.1 through 7.5 without considering  or , respectively



The first bullet in above specification is clear. In contrast, the second bullet may result in some confusion and it is not clear which one of the following interpretations is for the part of otherwise
Option 1:  the UE determines a transmission power for the MCG or the SCG in slot  without considering  or , respectively
Option 2:  the UE determines a transmission power for the MCG or the SCG in slot  without considering  or , respectively

Option 1 is the correct understanding whereas Option 2 is a wrong UE behavior. For example, MCG will transmit UL data in slot , which is overlapped with some part of slot  of the SCG. If the slot   of the SCG is indicated as UL by RRC configuration, the transmission power of MCG at slot  should be based on .
Thus we propose the following clarification. 
Proposal 1: In TS 38.213, for NR-DC-PC-mode = Semi-static-mode2, clarify the UE behavior in the part of otherwise is for the transmission in slot  .

The following gives the corresponding text proposal for Proposal 1
	In TS 38.213 Section 7.6 Dual Connectivity
<omitted text>
[bookmark: _Toc12021456][bookmark: _Toc20311568][bookmark: _Toc26719393][bookmark: _Toc29894824][bookmark: _Toc29899123][bookmark: _Toc29899541]7.6.2	NR-DC
If a UE is configured with an MCG using NR radio access in FR1 or in FR2 and with a SCG using NR radio access in FR2 or in FR1, respectively, the UE performs transmission power control independently per cell group as described in Clauses 7.1 through 7.5.
If a UE is configured with an MCG and a SCG using NR radio access in FR1 and/or in FR2, the UE is configured a maximum power  for transmissions on the MCG by p-NR-FR1 and/or by p-NR-FR2 and a maximum power  for transmissions on the SCG by p-NR-FR1 and/or by p-NR-FR2 and with an inter-CG power sharing mode by NR-DC-PC-mode for FR1 and/or by NR-DC-PC-mode for FR2. The UE determines a transmission power on the MCG and a transmission power on the SCG per frequency range.
If a UE is provided NR-DC-PC-mode = Semi-static-mode1, the UE determines a transmission power for the MCG or for the SCG as described in Clauses 7.1 through 7.5 using  or  as the maximum transmission power, respectively.
If a UE is provided NR-DC-PC-mode = Semi-static-mode2
-	if at least one symbol of slot  of the MCG or of the SCG that is indicated as uplink or flexible to a UE by tdd-UL-DL-ConfigurationCommon and tdd-UL-DL-ConfigurationDedicated, if provided, overlaps with a symbol for any ongoing transmission in slot  of the SCG or of the MCG, respectively, the UE determines a power for the transmission on the SCG or the MCG in slot  as described in Clauses 7.1 through 7.5 using  or , respectively, as the maximum transmission power
-	otherwise, the UE determines a transmission power for the transmission on the MCG or the SCG in slot , as described in [8-3, TS 38.101-3] and in Clauses 7.1 through 7.5 without considering  or , respectively
The UE expects to be provided NR-DC-PC-mode = Semi-static-mode2 only for synchronous NR-DC operation [10, TS 38.133].
<omitted text>



Constraints of the configuration for semi-static power sharing
In RAN1#98 meeting, the agreement regarding semi-static power sharing has a constrain for the total power of MCG and SCG, which is highlighted in YELLOW 
	Agreements: Slide 3 of R1-1909864 is agreed:

· [Offline consensus] Considering the following two alternatives for semi-static power sharing with + 
· Alt.1: For the uplink transmission in MCG, the UE checks the semi-statically configured direction of the overlapping symbols of all serving cells of SCG, and vice versa.
· If such overlapping with UL transmission on the SCG is possible (i.e. collides with semi-static ‘UL’ and ‘flexible’ symbols on some CCs of SCG), UE limits its actual transmission power in MCG such that ; 
· Otherwise (i.e. collides with only semi-static ‘DL’ symbols on all CCs of SCG),  can be up to  and   can be up to   .
· Alt.1-1:   and   are configured by RRC signaling. 
· Alt.1-2:   and   are determined by RAN4 requirement. 
· Alt.2: For the uplink transmission in MCG and in SCG, UE limits its actual transmission power  to be up toand   to be up to 




However, the above-mentioned constraint is not captured in the current specification. Thus we have the following proposal
Proposal 2: In TS 38.213, capture the constraint on total power of MCG and SCG for semi-static power sharing modes.

The following gives the corresponding text proposal for Proposal 2.
	In TS 38.213 Section 7.6 Dual Connectivity
<omitted text>
7.6.2	NR-DC
If a UE is configured with an MCG using NR radio access in FR1 or in FR2 and with a SCG using NR radio access in FR2 or in FR1, respectively, the UE performs transmission power control independently per cell group as described in Clauses 7.1 through 7.5.
If a UE is configured with an MCG and a SCG using NR radio access in FR1 and/or in FR2, the UE is configured a maximum power  for transmissions on the MCG by p-NR-FR1 and/or by p-NR-FR2 and a maximum power  for transmissions on the SCG by p-NR-FR1 and/or by p-NR-FR2 and with an inter-CG power sharing mode by NR-DC-PC-mode for FR1 and/or by NR-DC-PC-mode for FR2. The UE determines a transmission power on the MCG and a transmission power on the SCG per frequency range.
If a UE is provided NR-DC-PC-mode = Semi-static-mode1, the UE determines a transmission power for the MCG or for the SCG as described in Clauses 7.1 through 7.5 using  or  as the maximum transmission power, respectively.
If a UE is provided NR-DC-PC-mode = Semi-static-mode2
-	if at least one symbol of slot  of the MCG or of the SCG that is indicated as uplink or flexible to a UE by tdd-UL-DL-ConfigurationCommon and tdd-UL-DL-ConfigurationDedicated, if provided, overlaps with a symbol for any ongoing transmission in slot  of the SCG or of the MCG, respectively, the UE determines a power for the transmission on the SCG or the MCG in slot  as described in Clauses 7.1 through 7.5 using  or , respectively, as the maximum transmission power
-	otherwise, the UE determines a transmission power for the MCG or the SCG, as described in [8-3, TS 38.101-3] and in Clauses 7.1 through 7.5 without considering  or , respectively
The UE expects to be provided NR-DC-PC-mode = Semi-static-mode2 only for synchronous NR-DC operation [10, TS 38.133].
If a UE is provided NR-DC-PC-mode = Semi-static-mode1 or NR-DC-PC-mode = Semi-static-mode2, UE does not expect the sum of  and  is larger than the maximum transmission power of the UE in the corresponding frequency range. 
<omitted text>



Remaining Issues
There is still an open issue on dynamic power sharing for “look-ahead” operation [4] 
	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




In Rel-15, Tproc,2 is used to determine the minimum requirement of the PUSCH scheduling offset, which is a straightforward solution for the cutting-off threshold of “look-ahead” operation. Thus we propose to support Alt.1. 
Proposal 3: Support T_offset = T_proc,2.

The following gives the corresponding text proposal for Proposal 3.
	In TS 38.213 Section 7.6 Dual Connectivity
7.6.2	NR-DC
<omitted text>
If a UE 
-	is provided NR-DC-PC-mode = Dynamic, and 
-	indicates a capability to determine a total transmission power on the SCG at a first symbol of a transmission occasion on the SCG by determining 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 
the UE determines a maximum transmission power on the SCG at the beginning of the transmission occasion on the SCG as 
-	, if the UE determines transmissions on the MCG with a  total power
-	, if the UE does not determine any transmissions on the MCG
The UE does not expect to have transmissions on the MCG that 
-	are scheduled by DCI formats in PDCCH receptions with a last symbol that is earlier by less than or equal to  from the first symbol of the transmission occasion on the SCG, and
-   overlap with the transmission occasion on the SCG
[bookmark: OLE_LINK5] = Tproc,2 where Tproc,2  is determined according to [6, TS 38.214] assuming d2,1 = 1, d2,2=0 for the corresponding serving cell of MCG
<omitted text>


Conclusion
In this contribution, we present our view on the current specification regarding NR-DC power sharing. The following proposals and the corresponding text proposals are provided.
Proposal 1: In TS 38.213, for NR-DC-PC-mode = Semi-static-mode2, clarify the UE behavior in the part of otherwise is for the transmission in slot  .
Proposal 2: In TS 38.213, capture the constraint on total power of MCG and SCG for semi-static power sharing modes.
Proposal 3: Support T_offset = T_proc,2.
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