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Introduction
In this contribution, we discuss remaining issues on uplink power control for NR-DC.
T_offset for dynamic power-sharing 
RAN2 LS feedback is as following [1]:
	RAN2 would like to thank RAN1 for the LS on uplink power control for NR-NR Dual-Connectivity. 
RAN2 is still discussing the reply to RAN1 but has no consensus yet on introducing new inter-node signalling for T_offset.
However, RAN2 would like to remind that it was agreed in Rel-15 that MN and SN are not required to comprehend each other’s UE configuration for MR-DC. Therefore, RAN1 making assumption that such comprehension is possible is not correct in RAN2 view.



During the RAN1#100-e meeting, RAN1 already recognized that there are some cases where MN and SN do not comprehend each other’s UE configuration for MR-DC. Therefore, RAN2’s reply “RAN1 making assumption that such comprehension is possible is not correct” does not make sense.
Nevertheless, RAN1 needs to conclude this issue, taking into account RAN2’s feedback. We consider RAN1 can approve the WA due to the following reasons.
1: RAN2 is still discussing inter-node signalling
Once it is introduced, RAN2 can resolve the issue by themselves. It can be either in this release or in a future release.
2: The current WA is better than alternative solution “absolute values”
It was proposed to use absolute values instead of the current WA, since absolute values are not impacted by RRC configurations. However, defining absolute values do not bring benefits. Before providing analysis, we suggest following update on the working assumption. Since  has very similar value with , it can be out from the Alt.2 UE capability; otherwise, the values of T_offset in Alt.1 and in Alt.2 are quite similar.
	· Alt.1: T_offset =<= T_proc,2 , where:
·  is the maximum UE processing time among any of the possible values from , , , , and/or  as specified in TS38.213 and TS38.214 based on the configurations for the MCG.
·  is the maximum UE processing time among any of the possible values from , , , , and/or  as specified in TS38.213 and TS38.214 based on the configurations for the SCG.
· This is the “DPS without look-ahead”.
· Alt.2: T_offset =<= 2*T_proc,2, where:
·  is the maximum UE processing time among any of the possible values from , , , and/or , as specified in TS38.213 and TS38.214 based on the configurations for the MCG.
·  is the maximum UE processing time among any of the possible values from , , and/or , as specified in TS38.213 and TS38.214 based on the configurations for the SCG.



Following tables show the currently specifided , , , , and . For  and , the values of Z2, which causes the largest delay among all the Z values, is used. As a reference, TBWPswitchDelay, for type 1 and type 2 in [2] are also referred. From the table, it can be understood that  , , and  are always not more than 1ms, and  and  are always more than 1ms but not more than 3ms. Therefore, possible absolute values that can replace the WA could be {1ms, 3ms} – 3ms can accommodate any of the values in the table (correspoding to the above Alt.1), and 1ms can accommodate any values of ,  , and  (corresponding to the above Alt.2). 
However, it is the fact that NW can assume 1ms or 3ms even if the UE’s process is based on , , , , and . For example, if the UE reports the UE capability Toffset = long, and if the MN does not get the information of RRC configuration on SCG serving cells, then the NW can assume Toffset not shorter than 3ms. If the MN can get the knowledge of RRC configuration on SCG serving cells by some means (e.g., implementation, inter-gNB signalling, etc), then the MN can shorten it. As such, there is no incentive to specify the absolute values, as the NW can already assume the absolute values with the current WA.
Table 1. , , , , and , for a given SCS.
	SCS
	
	
	
	,
	
	TBWPswitchDelay1
	TBWPswitchDelay2

	15kHz
	0.79ms
	2.86ms
	0.79ms
	0.86ms
	3.00ms
	1.00ms
	3.00ms

	30kHz
	0.47ms
	2.57ms
	0.47ms
	0.50ms
	2.64ms
	1.00ms
	2.50ms

	60kHz
	0.43ms
	2.52ms
	0.42ms
	0.45ms
	2.57ms
	0.75ms
	2.25ms

	120kHz
	0.34ms
	1.36ms
	0.24ms
	0.34ms
	1.40ms
	0.75ms
	2.25ms



Based on the above discussion, we propose to onfirm the working assumption (with the update on Alt.2).

Proposal 1: Confirm the working assumption with slight updates on Alt.2 as follows.
	· 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 , where:
·  is the maximum UE processing time among any of the possible values from , , , , and/or  as specified in TS38.213 and TS38.214 based on the configurations for the MCG.
·  is the maximum UE processing time among any of the possible values from , , , , and/or  as specified in TS38.213 and TS38.214 based on the configurations for the SCG.
· This is the “DPS without look-ahead”.
· Alt.2: T_offset =<= 2*T_proc,2, where:
·  is the maximum UE processing time among any of the possible values from , , , and/or , as specified in TS38.213 and TS38.214 based on the configurations for the MCG.
·  is the maximum UE processing time among any of the possible values from , , and/or , as specified in TS38.213 and TS38.214 based on the configurations for the SCG.
· This is the “DPS with look-ahead”.



Remaining details of dynamic power-sharing
As per agreement, DCIs scheduling MCG UL transmissions have to be received more than T_offset earlier than the beginning of an overlapping SCG UL transmission. However, it is not clear yet how to handle DCI formats that does not schedule MCG UL transmissions but could impact on the power of the MCG UL transmissions. To address this open issue, following principle shall be taken into account.
Principle 1: MCG sum power determination does not take into account any dynamic information of overlapping SCG UL transmission
Principle 2: any DCI formats in the MCG shall not require UE to calculate the sum power of the overlapping MCG UL transmission after T0 – T_offset
In the following, each case will be considered.
1) Group-TPC command by DCI format 2_2/2_3 for MCG UL transmissions
The application timing of a group TPC command in DCI format 2_2/2_3 for dynamic UL transmissions is based on the k2 value or slotOffset value indicated by the scheduling DCI. On the other hand, for semi-static UL transmissions, it is based on the minimum k2 value configured in the PUSCH-ConfigCommon. 
[image: ]				[image: ]
(a) Dynami UL												(b) Semi-static UL
Fig. 1		Group-TPC command application for dynamic/semi-static UL.

PUSCH-ConfigCommon is a UE-common (and cell-specific) configuration. If the minimum k2 value in the PUSCH-ConfigCommon cannot be sufficiently large, there could be group TPC commands in DCI format 2_2/2_3 received after T0 – T_offset that applies to a semi-static MCG UL transmission overlapping with an SCG UL transmission starting at time T0, which is against the Principle 1.
[image: ]
Fig. 2		Group-TPC commands in DCI 2_2s received after T0 – T_offset.

Since PUSCH-ConfigCommon is a UE-common configuration across NR-DC UEs and non-NR-DC UEs, one could argue that it is not practical to enforce the minimum k2 value in the PUSCH-ConfigCommon to be a sufficiently large value just because of the dynamic power-sharing UEs. 
Two solutions can be considered:
· Solution 1: The NW ensures that the group TPC command in the DCI format 2_2/2_3 received after T0 – T_offset that is applied to the semi-static MCG UL transmission that overlaps with the SCG UL transmission starting at time T0 does not indicate transmission power increase for the MCG UL transmission. The UE can determine the sum power for the MCG UL transmission based on the information available at time T0 – T_offset.
· Solution 2: For the semi-static MCG UL transmission, regardless of whether it overlaps with the SCG UL transmission starting at time T0, the UE does not apply TPC commands in DCI fomat 2_2/2_3 received after T0 – {minimum k2 value configured in PUSCH-Config} and in DCI format 2_3 received after T0 – {minimum slotOffset value configured in SRS-Config}. NW ensures that minimum k2 value configured in the PUSCH-Config and minimum slotOffset alue configured in SRS-Config such that non-ignored DCI format 2_2/2_3 is not present after T0 – T_offset.

Solution 1 has multiple options, e.g., (1) NW actually configures minimum k2 value in the PUSCH-ConfigCommon to be larger, (2) NW does not configure monitoring DCI format 2_2/2_3 on MCG for the UE configured with NR-DC dynamic power-sharing, (3) NW does not indicate power increase  (but indicates same/decrease) by the group TPC command after T0 – T_offset. The specification impact can be minor.
Solution 2 requires UE to handle group TPC commands in a specific way. Note that “ignoring group TPC commands in DCI format 2_2/2_3” after the particular timing cannot be dependent on whether the UE has an overlapping SCG UL transmission. Due to the Principle 1 (sum power of MCG is determined without taking into account overlapping SCG UL), whether to ignore it or not should not depend on whether there is an overlapping SCG UL transmission. With the solution 2, NR-DC dynamic power sharing UEs and other UEs behave differently, although they might monitor the same group TPC command in the DCI format 2_2/2_3. Specification changes in 38.213 7.1, 7.2, and 7.3 are necessary to specify the UE behaviour of ignoring the TPC commands under these conditions.
Considering that the solution 1 works well while the solution 2 requires more specification changes and special UE implementation/NW’s treatment, we propose to adopt the solution 1.

Proposal 2: The NW ensures that the group TPC command in the DCI format 2_2/2_3 received after T0 – T_offset that is applied to the semi-static MCG UL transmission that overlaps with the SCG UL transmission starting at time T0 does not indicate transmission power increase for the MCG UL transmission. The UE can determine the sum power for the MCG UL transmission based on the information available at time T0 – T_offset.

Other alternatives are (1) to change the group TPC command application timing from minimum k2 value in the PUSCH-ConfigCommon to minimum k2 value in the PUSCH-Config, and (2) to allow UE-specifically configuring minimum k2 value in the PUSCH-ConfigCommon. These can also be solutions, though the impact would be bigger. 

2) Uplink transmission cancellation by DCI format 2_4 for MCG transmission
This DCI format does not schedule uplink transmissions but would impact on the value of . However, the cancellation does not increase the MCG transmission power. Therfore, it is beneficial not to prohibit reception of DCI format 2_4 that cancells MCG transmission after T0 – T_offset, with allowing UE not to take into account the DCI 2_4 for  determination if it is after T0 – T_offset.

3) Slot format indication by DCI format 2_0 for MCG transmission
SFI in DCI format 2_0 can cancel semi-static MCG UL transmissions. Moreover, the UE behaviour due to monitored but non-detected DCI format 2_0 may be different depending on Rel.16 NR-U configured UL and other semi-static UL transmissions. 
To avoid the issue, the change of transmission status due to monitoring a DCI format 2_0 after T0 – T_offset shall not be allowed. If there is a DCI format 2_0 monitoring occasion after T0 – T_offset, 

4) Uplink transmission skip for MCG dynamic grant PUSCH/configured grant PUSCH due to 5.4.3.1.3 of TS38.321 
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. Since the transmission skip is a UE internal determination, it is not appropriate to specify the timeline. Although the skip might happen after T0 – T_offset, the UE should be allowed to keep the determined transmission power at T0 – T_offset even if the transmission is skipped according to 5.4.3.1.3 of TS38.321.

Proposal 3 summarizes the points in 2) – 4) above.
Proposal 3: For a MCG sum power determination that overlaps with a SCG transmission starting at time T0, 
· Semi-statically configured uplink transmissions are taken into account for  determination.
· UE is not required to take into account the cancellation of MCG UL transmissions for dynamic power sharing.

Text proposal
Following text proposal summarizes the specification impacts from the proposal 1 – 3 in Sections 2 and 3.
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*** Unchanged text is omitted ***
If a UE 
-	is provided dynamic for nrdc-PCmode-FR1-r16 or for nrdc-PCmode-FR2-r16NR-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 powerwhere  is the total power for the transmissions on the MCG that overlaps with the transmission occasion on the SCG, determined based on
-	the higher layers, and/or
-	the 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
-	, 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
*** Unchanged text is omitted ***

Conclusion
[bookmark: _Ref450583331]In this contribution, we discussed remaining issues for NR-DC power-control, and proposed the following.
Proposal 1: Confirm the working assumption with slight updates on Alt.2 as follows.
	· 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 , where:
·  is the maximum UE processing time among any of the possible values from , , , , and/or  as specified in TS38.213 and TS38.214 based on the configurations for the MCG.
·  is the maximum UE processing time among any of the possible values from , , , , and/or  as specified in TS38.213 and TS38.214 based on the configurations for the SCG.
· This is the “DPS without look-ahead”.
· Alt.2: T_offset =<= 2*T_proc,2, where:
·  is the maximum UE processing time among any of the possible values from , , , and/or , as specified in TS38.213 and TS38.214 based on the configurations for the MCG.
·  is the maximum UE processing time among any of the possible values from , , and/or , as specified in TS38.213 and TS38.214 based on the configurations for the SCG.
· This is the “DPS with look-ahead”.



Proposal 2: The NW ensures that the group TPC command in the DCI format 2_2/2_3 received after T0 – T_offset that is applied to the semi-static MCG UL transmission that overlaps with the SCG UL transmission starting at time T0 does not indicate transmission power increase for the MCG UL transmission. The UE can determine the sum power for the MCG UL transmission based on the information available at time T0 – T_offset.
Proposal 3: For a MCG sum power determination that overlaps with a SCG transmission starting at time T0, 
· Semi-statically configured uplink transmissions are taken into account for  determination.
· UE is not required to take into account the cancellation of MCG UL transmissions for dynamic power sharing.
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