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Introduction
In this contribution, we present our views on the remaining issues of UL power control for NR-DC and propose some text proposals to update the specification.
Discussion
RRC parameter alignment
There are some misalignments of RRC parameters in TS 38.213 and in TS 38.331. Thus we have the following proposal:
Proposal 1: Align the following RRC parameters in TS 38.213 with those in TS 38.331
· NR-DC-PC-mode   ->  nrdc-PCmode-FR1-r16, nrdc-PCmode-FR2-r16
· Semi-static-mode1 -> semi-static-mode1
· Semi-static-mode2 ->  semi-static-mode2
· Dynamic -> dynamic

The following gives the corresponding text proposal for Proposal 1
	In TS 38.213 Section 7.6 Dual Connectivity
<omitted text>
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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 nrdc-PCmode-FR1-r16 for FR1 and/or by NR-DC-PC-mode nrdc-PCmode-FR2-r16 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 with an inter-CG power sharing mode of NR-DC-PC-mode = Semi semi-static-mode1 or NR-DC-PC-mode = Semi semi-static-mode2, the UE does not expect  and  to be configured such that , where  is the linear value of ,  is the linear value of , 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 a UE is provided with an inter-CG power sharing mode of NR-DC-PC-mode = Semisemi-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 with an inter-CG power sharing mode of NR-DC-PC-mode = Semi 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 overlapping with slot  of the SCG or of the MCG, respectively, the UE determines a power for the transmission on the SCG or the MCG overlapping with slot  as described in Clauses 7.1 through 7.5 using  or , respectively, as the maximum transmission power
-	otherwise, the UE determines a power for the transmission on MCG or the SCG overlapping with 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 with an inter-CG power sharing mode of NR-DC-PC-mode = S semi-static-mode2 only for synchronous NR-DC operation [10, TS 38.133].
If the UE indicates a capability for dynamic power sharing between the MCG and the SCG and is provided with an inter-CG power sharing mode of NR-DC-PC-mode = D dynamic
-	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 with an inter-CG power sharing mode of NR-DC-PC-mode = Dynamic 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 
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Correcting the timing of maximum transmission power determination
For the dynamic power sharing between SCG and MCG, the current version of TS 38.213 has the following descriptions
	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 highlighted parts are quite confusing. There may be two interpretations
1. The determination of transmission power on the SCG is done at a first symbol or the beginning of a transmission occasion on the SCG
2. The maximum or total transmission power is determined for the first symbol of a transmission occasion on the SCG
The first one is not correct since UE should determine the transmission before the first symbol or the beginning of the transmission occasion. The second one is not right either since the maximum transmission is for the whole transmission occasion rather than only the first symbol. 
In order to address the above the issue, we have the following proposal

Proposal 2: In TS 38.213, clarify determination of the total/maximum transmission power on the SCG to avoid the wrong UE behaviors.  .

The following gives the corresponding text proposal for Proposal 2.
	In TS 38.213 Section 7.6 Dual Connectivity
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.
<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 for 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 for 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
where
-	,
-	 and  is the maximum of , , , , and  based on the configurations on the MCG and the SCG, respectively, when the UE indicates a first value for the capability, and
-	 and  is the maximum of , , ,  based on the configurations on the MCG and the SCG, respectively, when the UE indicates a second value for the capability.
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
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Remaining Issues
For dynamic UL grant, the corresponding PDCCH is compared with the cut-off time to determine whether this dynamic UL grant shall be considered into power allocation. Some contributions pointed out for some cases, no individual DCI is available. Feature lead summary [3] captures the following corresponding cases 
· Case 1: CG-PUSCH 
· Case 2: Periodic PUCCH (e.g. SR, P-/SP-CSI) and P-/SP-SRS
· For this case, there is no DCI associated with periodic PUCCH e.g. for SR and SP-SRS. 
· Case 3: Group-TPC command by DCI format 2_2, or 2_3 or 2_0 for MCG transmission
· These Group-TPC command DCI formats do not schedule uplink transmissions but would impact on the value of . Therefore, how to handle it needs to be discussed.  DCI format 2_0 does not schedule uplink transmissions but would impact on the value of , since it may cancel or trigger semi-static uplink transmissions.
· Case 4: Uplink transmission skip for MCG dynamic grant PUSCH/configured grant PUSCH due to 5.4.3.1.3 of TS38.321 or by DCI format 2_4
· This DCI format 2-4 does not schedule uplink transmissions but would impact on the value of . Similarly, for configured grant PUSCH transmission occasion, the UE may or may not transmit the PUSCH. For dynamic grant PUSCH, the UE may skip the transmission if some conditions are met. These are specified in 5.4.3.1.3 of TS38.321.
The transmissions in Case 1 and Case 2 are predictable. Thus UE should take into account them when determining the transmission power of MCG.  In contrast, the transmissions / cancelation of transmission / TPC in Case 3 and Case 4 are indicated by DCI. UE needs time to decode the corresponding DCI and do some preparations. Following the similar principle addressing DCI scheduled PUSCH in dynamic power sharing, the cut-off time of should be used to determine whether or not to consider the DCIs of Case 3 and Case 4.

Proposal 3: When UE determines the transmission power of MCG with dynamic power sharing mode, 
· CG-PUSCH, Periodic PUCCH, P/SP-SRS should be taken into account 
· Only DCI format 2_0, 2_2, 2_3 and 2_4 before T0 –  should be taken into account


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: Align the following RRC parameters in TS 38.213 with those in TS 38.331
· NR-DC-PC-mode   ->  nrdc-PCmode-FR1-r16, nrdc-PCmode-FR2-r16
· Semi-static-mode1 -> semi-static-mode1
· Semi-static-mode2 ->  semi-static-mode2
· Dynamic -> dynamic

Proposal 2: In TS 38.213, clarify determination of the total/maximum transmission power on the SCG to avoid the wrong UE behaviors. 

Proposal 3: When UE determines the transmission power of MCG with dynamic power sharing mode, 
· CG-PUSCH, Periodic PUCCH, P/SP-SRS should be taken into account 
· Only DCI format 2_0, 2_2, 2_3 and 2_4 before T0 –  should be taken into account
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