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1 Introduction
[bookmark: _Toc37496942][bookmark: _Toc37496941]This contribution summarizes the contributions made under the “Uplink Power Control for Supporting NR-NR Dual-Connectivity” sub-agenda item for 7.2.10 Rel-16 Maintenance of Multi-RAT Dual-Connectivity and Carrier Aggregation enhancements (LTE, NR). 
2. Discussion
2.1	Critical Issues (High Priority)
[bookmark: _Toc25070362]Issue #1: Handling TPC Commands in DCI format 2-2 and 2-3. 
In the latest 3GPP TS 38.213, the following was captured for the UE to compute the transmit power for the SCG staring from  with taking into account 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


However, as already brought up in last meeting and listed in feature leader summary, this text does not cover the case where a TPC command is transmitted by DCI format 2_2 or 2-3 on MCG between  and  . Figure 1 provides one example of CG-PUSCH to illustrate this problem, citing from [6]. This can happen for at least CG-PUSCH and periodic PUCCH (e.g. SR, P-/SP-CSI) and P-/SP-SRS and a common solution to solve all of cases should be targeted. This issue was discussed in [2][4][5][6][7]
[image: ]
Figure 1: Dynamic power sharing with PUSCH without dynamic UL grant on MCG
The following alternatives were proposed according to the contributions: 
· When UE has an SCG UL transmission and an overlapping MCG UL transmission, then for adjusting the power of the MCG UL transmission, the UE shall only consider TPC commands that are provided by DCI format 2-2, 2-3 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
· Alt.1: 
· Alt.2: 

Based on contributions, company positions can be summarized in Table 1 below: 
	Category 
	No. companies
	Companies

	Alt.1
	
	Ericsson, Apple, ZTE, OPPO

	Alt.2
	
	[Intel],




Issue #2: Handling UL Transmission Cancelation on MCG
Another issue with regard to dynamic power sharing (DPS) operation was identified in RAN1 100-e is how to handle 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 issue was further discussed in [6]
Although DCI format 2-4 does not schedule uplink transmissions, it would impact on the value of  due to UL cancelation. Similarly, for CG-PUSCH transmission, the UE may or may not transmit the PUSCH. For dynamic grant PUSCH, the UE may skip the transmission if some conditions are met which are specified in 5.4.3.1.3 of TS38.321.
Solutions proposed by companies can be categorized as follows: 
· For power determination of UL transmission in SCG starting at , UE is not required to take into account the skipped MCG UL transmission due to either DCI format 2_0/ 2_4 or according to section 5.4.3.1.3 of TS 38.321 received after  for  determination for the UL transmission in MCG overlapping with the concerned SCG transmission 
· Alt.1: 
· Alt.2: 

Company positions on the solutions of this problem can be summarized in Table 1 below: 
Table 1: Companies views on handling canceled MCG UL transmissions
	Category 
	No. companies
	Companies

	Alt.1
	
	ZTE (For DCI format 2_0/2_4 and DG-PUSCH only (i.e. except CG-PUSCH)?), Apple

	Alt.2
	
	[Intel]


Note that, another proposal was additionally proposed in [2], (i.e. P1) to handle the CG-PUSCH case depending on the anticipated RAN2 reply on the working assumption of . Hence, another discussion is needed about whether CG-PUSCH case has been covered as one case of section 5.4.3.1.3 of TS 38.321. In other words, assuming Alt.1 is agreed, whether or not any additional discussion on CG-PUSCH is needed. 


Issue #3: Power Determination for PUCCH and SRS Transmission 
Another issue identified in last meeting is how to determine the power of periodic PUCCH (e.g. SR, P-/SP-CSI) and P-/SP-SRS. It was discussed in [2][4][5] and the following was proposed for power determination of UL transmission in SCG: 
· Alt.1: UE assumes there is always UL transmission in the periodic PUCCH (e.g. SR, P-/SP-CSI) resource and P-/SP-SRS resource (Proposed in [2])
· Alt.2: CG-PUSCH, Periodic PUCCH, P/SP-SRS should be taken into account (Proposed in [4])
· Alt.3: Different look-ahead windows were defined depending on the UCI types (Proposed in [5])
· For PUCCH on MCG in response to a dynamic PDSCH or a SPS PDSCH, the last symbol of the PDSCH should be before time ,  should be equal to or larger than 
· For a PUCCH transmission on MCG for periodic CSI report, power allocation of SCG can always assume the presence of periodic CSI on MCG and no timeline checking.
· For a PUCCH transmission on MCG for SR, the period between time  and the first symbol of SR resource is longer than SR preparation time.
· For a CG PUSCH transmission on MCG, the period between time  and the first symbol of CG PUSCH resource is longer than .
Company positions on the solutions of this problem can be summarized in Table 1 below: 
Table 1: Companies views on handling canceled MCG UL transmissions
	Category 
	No. companies
	Companies

	Alt.1
	
	ZTE, Apple,

	Alt.2
	
	OPPO

	Alt.3
	
	Intel





Issue #4: Handling UL Slot Aggregation on SCG 
One issue raised in [7] with regard to dynamic power sharing is that current agreement causes severe constraint at gNB side due to lack of SCG scheduling information. As one consequence, MCG will have to assume worst case for SCG transmission length for scheduling MCG UL transmissions. Due to this, if SCG UL transmissions span multiple slots, the current specification text results in severe restrictions on MCG UL scheduling. 
One example was provided in [7] as illustrated in FIG.2/FIG.3 below. For example, considering Figure 2 below, if the UE has an SCG UL transmission U1 spanning multiple slots, then MCG cannot schedule an uplink transmission U2m since  is considered from “start of SCG UL transmission”. So, when the SCG transmission spans multiple slots, the  restriction has to be effectively extended by the maximum number of slots allowed by slot aggregation. However, from UE perspective, it should be able to take U2m into account as long as P2m occurs  ahead of start of second slot of U1. i.e., if there were two separate SCG UL transmissions U1 and U2 (as shown in Figure 3), the UE anyway has to support that case.
[image: ]
Figure 2
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Figure 3

The following was proposed in [7]: 
	Proposal
·  is applied on per-SCG slot basis






Issue #5: Maintenance or Editorial Issues
A number of TPs were proposed in [3][4][7] and listed below:
· Issue 5-1: TP to clarify the TDD UL/DL configuration for semi-static power sharing proposed in [3]
· Issue 5-2: TP to clarify the definitions of  and  (i.e., linear values) proposed in [3]
· Issue 5-3: TP to align RRC parameters between the endorsed MR-DC running CR of TS 38.331 and TS 38.213 proposed in [3] and [4] 
· Issue 5-4: Removal of earlier text on dynamic power sharing proposed in [7]
The number of each issue with [X-Y] (e.g. 5-1) is to facilitate email discussion in Phase-1 in case company wants to separately rank sub-issue under issue 5.




2.2 Issues with Lower Priority
Issues listed as lower priority do not mean that corrections are not required; rather, some can be discussed later as detailed following.
Issue #6: Related to working assumption of T_offset
There are several proposals depending on RAN2 reply on the working assumption made for  values in RAN1 100-e meeting: 
· Issue 6-1: Confirm the working assumption for  [1]
· Issue 6-2: For power determination of UL transmission in SCG starting at T0, in [2],
· 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.
· Issue 6-3:   is not included in  definition when UE indicates second value of UE capability [7]
· Issue 6-4: If RAN2 replies concerns on the large value of Toffset, RAN1 should not allow algorithm which includes  to calculate Toffset [8]
Although very detailed and technical analysis were provided in individual contribution to support each proposal, FL does not so sure whether we should spend any efforts on this issue given RAN2 feedback is still pending on the overall working assumption. The number of each issue with [X-Y] (e.g. 6-1) is to facilitate email discussion in phase-1 in case company wants to rank sub-issue under issue 6 in a separate manner. 

Issue #7: On “without look-ahead” for dynamic power sharing 
Another issue brought up in [5] related to DPS is how to handle a transmission on MCG starts later than the transmission on SCG. In last meeting, the following was agreed as part of working assumption: 
	
Agreements:
· 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”.



This agreement corresponds to the Option.3 listed in [5]. Hence, FL tends to think this issue has been addressed by working assumption and suggest not to re-open the discussion. 
3. Conclusion
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