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Till RAN1#99 meeting [1], the main framework of R-16 dynamic NR-DC power sharing with look-ahead has been finalized. Due to the limited time, some relevant issues haven’t been touched yet. This contribution addresses the following remaining issues on R-16 dynamic NR-DC power sharing.
1. The look-ahead operation for UL transmission without DCI.
2. The dynamic power sharing without look-ahead operation.
3. Clarification on Semi-static-mode2.
Discussion
Look-ahead Operation for UL Transmission without DCI
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. While for configured UL grant, no individual DCI is applied to schedule configured grant UL transmission. Similar mechanism as power headroom report on PUSCH using configured grant can be reused here to determine whether or not the configured grant UL transmission shall be considered into power allocation. Specifically, if the first uplink symbol of a configured PUSCH transmission minus T'proc,2=Tproc,2 where Tproc,2 is determined according to TS38.214 assuming d2,1 = 1, d2,2=0, and with µDL corresponding to the subcarrier spacing of the active downlink BWP of the scheduling cell for a configured grant is earlier by more than  from the first symbol of the transmission occasion on the SCG, this configured PUSCH transmission shall be considered.
Proposal 1: The TP for introducing look-ahead operation for configured grant is proposed as below.
TP1: {38.213: 7.6.2	NR-DC}
	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
[bookmark: _GoBack]-	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, or are configured PUSCH transmissions with a first uplink symbol that is earlier by more than ( from the first symbol of the transmission occasion on the SCG, where Tproc,2 is determined according to [6, TS 38.214] assuming d2,1 = 1, d2,2=0, and with µDL corresponding to the subcarrier spacing of the active downlink BWP of the corresponding scheduling cell for a configured grant, 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



Regarding periodic UL transmissions, e.g., periodic PUCCH like SR and periodic/ activated semi-persistent SRS, it is hard to finalize a ‘cut-off’ time for each kind of periodic/activated semi-persistent UL transmission. It is not worthwhile spending much effort specifying ‘cut-off’ time for these periodic/activated semi-persistent UL transmissions. Instead, UE assumes that UL transmission always exists in the configured periodic time-frequency domain resource.
Proposal 2: For the purpose of dynamic power sharing operation, UE assumes that UL transmission always exists in the configured periodic/activated semi-persistent time-frequency domain resource including periodic PUCCH (e.g., SR) and periodic/activated semi-persistent SRS.
Dynamic Power Sharing without Look-ahead Operation
For dynamic power sharing without look-ahead, the last symbol of corresponding PDCCH is regarded as the ‘cut-off’ time for power determination. Following the same philosophy in EN-DC power sharing and NE-DC power sharing, no specific ‘cut-off’ time is required to be specified in the spec. The only thing needs to be specified is how to calculate the maximum transmission power on SCG.
Proposal 3: The TP for introducing dynamic power sharing without look-ahead operation is proposed as below.
TP2: {38.213: 7.6.2	NR-DC}
	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
If a UE is provided NR-DC-PC-mode = Dynamic and doesn’t indicate a capability of look-ahead operation (to be further refined), 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 overlapping with the transmission occasion on the SCG
-	, if the UE does not determine any transmissions on the MCG overlapping with the transmission occasion on the SCG



Clarification on Semi-static-mode2
The Semi-static-mode2 of NR-DC power control is introduced in TS38.213 as shown below. The wording ‘ongoing transmission in slot i2’ is not clear how to interpret it.
	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 Subclauses 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 Subclauses 7.1 through 7.5 without considering  or , respectively



Take Figure 1 as an example, the last part of slot i1 in MCG is UL symbols configured by tdd-UL-DL-ConfigurationCommon. PUSCH 1 is transmitted in SCG CC1 with 30 KHz SCS and PUSCH 2 is transmitted in SCG CC2 with 15 KHz. The first slot of SCG CC1 is regarded as slot i2. When calculating the Tx power for PUSCH 1, it is not clear whether PUSCH 2 shall be considered as the ‘ongoing transmission in slot i2’ since only part of PUSCH 2 transmission is located within slot i2. The maximum transmission power for PUSCH 1 varies from different interpretation.
Interpretation 1: PUSCH 2 is NOT considered as the ‘ongoing transmission in slot i2’, then PTotal is regarded as the maximum transmission power for PUSCH 1 since PUSCH 1 is not overlapped with the UL symbols in slot i1 of MCG.
Interpretation 2: PUSCH 2 is considered as the ‘ongoing transmission in slot i2’, the PSCG is regarded as the maximum transmission power for PUSCH 1 since the ongoing PUSCH 2 transmission overlaps with the UL symbols in i1 of MCG.
It is worth noting that this issue does not exist in NE-DC because subframe i2 is always with the minimum SCS, i.e., 15 KHz. 
Proposal 4: Clarify whether or not a UL transmission partially overlapping with slot i2 belongs to the ‘ongoing transmission in slot i2’. 
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Figure 1 Interpretation of ‘ongoing transmission in slot i2’.
Conclusion
In this contribution, some remaining issues on dynamic power sharing are addressed. Based on the analysis, the following proposals and TPs are presented.
Proposal 1: The TP for introducing look-ahead operation for configured grant is proposed as below.
TP1: {38.213: 7.6.2	NR-DC}
	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, or are configured PUSCH transmissions with a first uplink symbol that is earlier by more than ( from the first symbol of the transmission occasion on the SCG, where Tproc,2 is determined according to [6, TS 38.214] assuming d2,1 = 1, d2,2=0, and with µDL corresponding to the subcarrier spacing of the active downlink BWP of the corresponding scheduling cell for a configured grant, 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



Proposal 2: For the purpose of dynamic power sharing operation, UE assumes that UL transmission always exists in the configured periodic/activated semi-persistent time-frequency domain resource including periodic PUCCH (e.g., SR) and periodic/activated semi-persistent SRS.

Proposal 3: The TP for introducing dynamic power sharing without look-ahead operation is proposed as below.
TP2: {38.213: 7.6.2	NR-DC}
	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
If a UE is provided NR-DC-PC-mode = Dynamic and doesn’t indicate a capability of look-ahead operation (to be further refined), 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 overlapping with the transmission occasion on the SCG
-	, if the UE does not determine any transmissions on the MCG overlapping with the transmission occasion on the SCG



Proposal 4: Clarify whether or not a UL transmission partially overlapping with slot i2 belongs to the ‘ongoing transmission in slot i2’. 
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