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During RAN1#100e meeting, two alternatives have been agreed as the working assumption and an LS has been sent to RAN2 to seek information on whether it is feasible/harmful for MCG to process the SCG RRC configuration [1]. 
	Update the previous agreement as follows (changes in red):

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 , 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”.
· Alt.3: T_offset reasonbly larger than Alt 1. & Alt 2 but <=4ms
· To be addressed in the CR stage
· A UE reports the UE capability of Alt.1 and/or Alt.2.
· Details up to UE feature list discussion



According to the FL summary [2], two issues remain to be resolved, i.e., dynamic power sharing without look-ahead and look-ahead operation for UL transmission without DCI. Since companies prefer to consider the Alt.1 in the above working assumption as “DPS without look-ahead”, then only the latter issue needs further discussion if RAN2 acknowledges the above working assumption.
In this contribution, the analysis on look-ahead operation for UL transmission without DCI is presented.
Discussion
The following four cases summarized in the FL summary are still open [2]. The Case 1 and Case 2 is related to UL transmissions without associated DCI, while Case 3 and Case 4 are related to DCIs that would change the power allocation of UL transmission in MCG. Below we provide our analysis case by case.
	· 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.



Case 1: CG-PUSCH
If RAN1’s working assumption on DPS is acknowledged by RAN2, the Toffset determined via Alt.1 is always much larger than the PUSCH preparation time for CG-PUSCH. In other words, at the due time of look-ahead (T0 - Toffset), UE is not possible to determine whether there is transmission in the next CG-PUSCH resource. For this particular case, the only appropriate choice is to assume there is always UL transmission in the CG-PUSCH resource. For Alt.2, there are chances that the CG-PUSCH preparation time is equal to or slightly smaller than the Toffset, it is possible to determine whether there is transmission in the next CG-PUSCH resource. However, in order to reduce the implementation complexity, it makes sense to define the same rule for both Alt.1 and Alt.2. Thus, UE assumes there is always UL transmission in the CG-PUSCH resource for both Alt.1 and Alt.2.
If RAN2 doesn’t acknowledge RAN1’s working assumption on DPS, the timeline defined for PHR for CG-PUSCH (as the highlighted part below shown) could be reused here with limited specification effort. In this case, UE could determine whether there is UL transmission in the next CG-PUSCH resource at the cut-off time T0 - Toffset, which improves the power utilization. 
	7.7	Power headroom report
<---------------- Other parts are omitted ---------------- >
[bookmark: OLE_LINK31][bookmark: OLE_LINK5][bookmark: OLE_LINK29][bookmark: OLE_LINK30]A UE determines whether a power headroom report for an activated serving cell [11, TS 38.321] is based on an actual transmission or a reference format based on the higher layer signalling of configured grant and periodic/semi-persistent sounding reference signal transmissions and downlink control information the UE received until and including the PDCCH monitoring occasion where the UE detects the first DCI format 0_0 or DCI format 0_1 scheduling an initial transmission of a transport block since a power headroom report was triggered if the power headroom report is reported on a PUSCH triggered by the first DCI. Otherwise, a UE determines whether a power headroom report is based on an actual transmission or a reference format based on the higher layer signalling of configured grant and periodic/semi-persistent sounding reference signal transmissions and downlink control information the UE received until the first uplink symbol of a configured PUSCH transmission minus T'proc,2=Tproc,2 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 scheduling cell for a configured grant if the power headroom report is reported on the PUSCH using the configured grant.



Take Figure 1 as an example. If the time instance {T1 – Tproc,2} is earlier than {T0 - Toffset}, this CG-PUSCH is considered into the power calculation (i.e., Example 1). Otherwise, if the time instance {T1 – Tproc,2} is later than {T0 - Toffset}, this CG-PUSCH is not considered into the power calculation (i.e., Example 2).


Figure 1 Examples of look-ahead for CG-PUSCH
Proposal 1: For power determination of UL transmission in SCG starting at T0,
· If RAN2 acknowledges RAN1’s working assumption on DPS, UE assumes there is always UL transmission in the configured (for type1 CG) or activated (for type 2 CG) CG-PUSCH transmission resource in MCG.
· If RAN2 doesn’t acknowledge RAN1’s working assumption on DPS, for CG-PUSCH UL transmission in MCG starting at T1, this CG-PUSCH transmission is considered into power allocation if the time instance {T1 – Tproc,2} is earlier than {T0 - Toffset}. Tproc,2 is the same value as used for Rel-15 PHR calculation.

Case 2: Periodic PUCCH (e.g. SR, P-/SP-CSI) and P-/SP-SRS
Unlike the CG-PUSCH, there is no existing timeline for periodic PUCCH and P-/SP-SRS that could be reused for look-ahead operation here. The simplest solution is to always assume there is transmission in the periodic PUCCH (e.g. SR, P-/SP-CSI) and P-/SP-SRS.
Proposal 2: For power determination of UL transmission in SCG, UE assumes there is always UL transmission in the periodic PUCCH (e.g. SR, P-/SP-CSI) resource and P-/SP-SRS resource.

Case 3: Group-TPC command by DCI format 2_2, or 2_3 or 2_0 for MCG transmission
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
Regarding DCI 2_0, DCI 2_4 and UL skipping, all of them could be used for uplink cancellation. One unified rule applied for all of them is preferable. It is not reasonable to simply restrict that DCI 2_0 is not allowed to be transmitted after T0 – Toffset because DCI 2_0 may or may not cancel any uplink transmissions overlapping with the SCG uplink transmission. If DCI 2_0, DCI 2_4 or UL skipping is received after T0–Toffset, UE may not have sufficient time to process these UL cancellation commands, thus it is reasonable for UE to ignore them.
Proposal 3: For power determination of UL transmission in SCG starting at T0, UE is NOT required to take into account DCI format 2_0, 2_4 and UL transmission skip according to 5.4.3.1.3 of TS38.321 received after T0 – Toffset for  determination for the UL transmission in MCG overlapping with the concerned SCG transmission.


Figure 2 DCI format 2_2/2_3 transmission in MCG.
It seems impossible to restrict that DCI 2_2 and 2_3 are not allowed to be transmitted after T0 – Toffset. If there are continuous UL transmissions in SCG and each UL transmission in SCG has a duration Toffset. This may end up with no transmission occasion for DCI 2_2 and 2_3 in MCG. Take Figure 2 as an example, if there are three continuous PUSCH transmissions in SCG, network is not possible to transmit any DCI 2_2 and 2_3 during the whole time duration overlapping with either Toffset, if the DCI 2_2 and 2_3 are not allowed to be transmitted after T0 – Toffset. Thus, similar mechanism as the DCI 2_0 and DCI 2_4 could be reused, i.e., UE could ignore the DCI format 2_2 and 2_3 received after r T0–Toffset.
Proposal 4: For power determination of UL transmission in SCG starting at T0, UE is not required to take into account DCI format 2_2 and 2_3 received after T0 – Toffset for  determination for the UL transmission in MCG overlapping with the concerned SCG transmission.

Conclusion
In this contribution, we provide our analysis on UL transmissions without associated DCI and DCIs (i.e., TPC and UL cancellation/skipping) that would change the power allocation of UL transmission in MCG. 
Proposal 1: For power determination of UL transmission in SCG starting at T0,
· If RAN2 acknowledges RAN1’s working assumption on DPS, UE assumes there is always UL transmission in the configured (for type1 CG) or activated (for type 2 CG) CG-PUSCH transmission resource in MCG.
· If RAN2 doesn’t acknowledge RAN1’s working assumption on DPS, for CG-PUSCH UL transmission in MCG starting at T1, this CG-PUSCH transmission is considered into power allocation if the time instance {T1 – Tproc,2} is earlier than {T0 - Toffset}. Tproc,2 is the same value as used for Rel-15 PHR calculation.
Proposal 2: For power determination of UL transmission in SCG, UE assumes there is always UL transmission in the periodic PUCCH (e.g. SR, P-/SP-CSI) resource and P-/SP-SRS resource.
Proposal 3: For power determination of UL transmission in SCG starting at T0, UE is NOT required to take into account DCI format 2_0, 2_4 and UL transmission skip according to 5.4.3.1.3 of TS38.321 received after T0 – Toffset for  determination for the UL transmission in MCG overlapping with the concerned SCG transmission.
Proposal 4: For power determination of UL transmission in SCG starting at T0, UE is not required to take into account DCI format 2_2 and 2_3 received after T0 – Toffset for  determination for the UL transmission in MCG overlapping with the concerned SCG transmission.
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