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This document contains the feature lead summary of issues based on the contributions submitted under AI 7.2.10.1 related to uplink power control for NR-NR DC topic under Rel-16 LTE_NR_DC_CA_enh WI. 
2	UL Power Control for NN-DC maintenance issues and priority
To organize the email discussion, the issues have been grouped into maximum three threads according to the chairman’s guidance. 
· Section 2.1: Functional corrections to existing specifications. 
· Section 2.2: Editorial correction or capturing missed agreements. 
· Section 2.3: Relevant features but already handled by other AIs.

2.1 Issues with high priority (Essential)
Issue 1: Applicable scenario for Dynamic Power Sharing (DPS) scheme 
One issue raised in [3][10] is applicable scenario for dynamic power sharing scheme. Especially, it is claimed in [3] that asynchronous DC is supportable with an architecture that has distinct hardware blocks belonging to the two cell groups. Since for DPS, one CG has to refer to the transmission status of another CG. It therefore proposed in[3][10] to limit the dynamic power sharing scheme to synchronous DC scenario only. 
Table 1: Applicable scenario for Dynamic Power Sharing 
	Category 
	No. companies
	Companies

	Alt.1: Only applicable for synchronous scenario
	
	MTK, Qualcomm, Apple

	At.2: No limitation, (i.e. both synchronous and asynchronous scenarios)
	
	Ericsson, 


Companies are encouraged to provide more inputs on this issue to conclude it: 
	Companies 
	Views

	
	

	
	


Issue 2: T_offset determination for DPS
In the RAN1 #99 meeting, the following was agreed for DPS:
	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
· Alt.2: T_offset <= 2*T_proc,2
· Alt.3: T_offset reasonably larger than Alt 1. & Alt 2 but <=4ms
· To be addressed in the CR stage



It remains open regarding the value of . The determination of . value essentially is a tradeoff between processing time requirement for power adjustment at the UE and gain of DPS e.g. in terms of MCG latency. Companies views on this issue is summarized in the following Table: 
Table 2: Summary of companies views on 
	Category 
	No. companies
	Companies

	Alt.1:  
· 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.

	
	Qualcomm, Apple, vivo, MTK, [OPPO], [Intel]

	Alt.2:  , 
· where  is determined by PUSCH timing capability and SCS combinations for MCG and SCG, see details in [5]
	
	Samsung

	Alt.3: 
· At least for sync NR-DC case,  = N2+4sym
· For async NR-DC case, = 0.5ms+ N2+4sym
· Note: For above two cases, N2 is as defined in sub clause 6.4 of 38.214, and numerology of the CC with largest SCS configured on the MCG should be used.
	
	Ericsson


Companies are encouraged to provide more inputs on this issue to make progress: 
	Companies 
	Views

	
	

	
	



In addition, it was assumed in at least two contributions [10][11] that UE does NOT expect to be scheduled by PDCCH(s) received on MCG after that trigger(s) MCG UL transmission(s) that overlaps with the SCG transmission, which puts restriction on K2 value configuration on MCG and should be made as agreement and captured in spec, if it is common understanding. 
Table 3: Summary of companies views on MCG Scheduling Restriction
	Category 
	No. companies
	Companies

	Alt.1: UE does not expect to be scheduled by PDCCH(s) received on MCG after that trigger(s) MCG UL transmission(s) that overlaps with the SCG transmission
	
	Qualcomm, Huawei

	Alt.2: No restriction. 
	
	



Companies views on this implication of dynamic power sharing are encouraged to provide in the following table to avoid any misunderstanding:  
	Companies 
	Views

	
	

	
	




Issue 3: Look-ahead Operation for UL transmissions without scheduling 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 some cases as listed below based on contributions [2][5][10], no individual DCI is available. How to handle this case for DPS needs to be discussed.
· 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.

Companies views on these identified cases are summarized in Tables 4/5/6/7 below: 
Table 4: Summary of companies views on Case 1 (i.e. CG-PUSCH)
	Category 
	No. companies
	Companies

	Alt.1: CG-PUSCH transmissions with a first uplink symbol that is earlier by more than ( from the first symbol of the transmission occasion on the SCG (See Details in R1-2000361)
	
	ZTE

	Alt.2: Reuse the T_offset value defined for Grant-based PUSCH
	
	Samsung

	Alt.3.determining the value of  in accordance to the higher layers configurations
	
	Qualcomm


Table 5: Summary of companies views on Case 2 (e.g. Periodic PUCCH or SRS)
	Category 
	No. companies
	Companies

	Alt.1: determining the value of  in accordance to the higher layers configuration
	
	Qualcomm, ZTE

	
	
	


Table 6: Summary of companies views on Case 3 (e.g. Group-command DCI formats)
	Category 
	No. companies
	Companies

	Alt.1: Restrict these DCI format 2_0/2_2/2-3 to be before T0 – T_offset.
	
	Qualcomm


Table 7: Summary of companies views on Case 4 
	Category 
	No. companies
	Companies

	Alt.1: UE is not required to take into account DCI format 2_4 and UL transmission skip according to 5.4.3.1.3 of TS38.321 after T0 – T_offset for  determination.
	
	Qualcomm



Companies are encouraged to provide inputs on these cases to conclude them (e.g. in format of Company A: on case 1.., on case 2, …): 
	Companies 
	Views

	
	

	
	



Issue 4: DPS without Look-ahead Operation
Clarifications on how to adjust SCG transmission power for DPS without Look-ahead was brought up in several contributions [2][3][6], which can be categorized as below: 
Table 8: Summary of TPs for Dynamic Power Sharing without Look-ahead Operation
	Category 
	No. companies
	Companies

	Alt.1: TP in R1-2000361
	
	ZTE

	Alt.2: TP in R1-2001067
	
	Nokia

	Alt.3: Reuse the behavior defined for Rel-15 CA, i.e. symbol-by-symbol power determination 
	
	

	Alt.4: Make decision after the value of T_offset is decided
	
	Qualcomm


As proposed in [12], LS to RAN2 regarding the configurable power control modes maybe necessary after making conclusion on the support of DPS without look-ahead. 
Companies are encouraged to provide more inputs on this issue to conclude it: 
	Companies 
	Views

	
	

	
	




2.2 Maintenance or Editorial issues
Issue 5: Capture agreements for Semi-static Power Sharing (SPS)
For semi-static power control mode, it was proposed in [4][9][10] to capture the following agreement into specification: 
· + . 
For example, the following TP proposed in [9] can be considered to address this issue: 
	---------------------------- start TP1 to sub clause 7.6.2 of 38.213v16.0.0 ---------------------------------
…….
If a UE is provided NR-DC-PC-mode = Semi-static-mode1 or  NR-DC-PC-mode = Semi-static-mode2, the UE does not expect   and   to be configured such that 

If a UE is provided NR-DC-PC-mode = Semi-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.
……..



Companies views on this identified clarification can be provided in the table below: 
	Companies 
	Views

	
	

	
	



Issue 6: Clarification on specification context of SPS
One clarification on semi-static power control mode (i.e. issue 6-1) was raised in [4] and it was proposed to clarify the following: 
Proposal 1: In TS 38.213, for NR-DC-PC-mode = Semi-static-mode2, clarify the UE behavior in the part of otherwise is for the transmission in slot  .
Companies views on this identified clarification can be provided in the table below: 
	Companies 
	Views

	
	

	
	



One more clarification on semi-static-mode 2 (i.e. issue 6-2) was brought up in [2] to collect common understanding. As shown in FIG.1 below (copied from [2]), 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. 

[image: ]
Figure 1 Interpretation of ‘ongoing transmission in slot i2’.
Companies views on this identified clarification can be provided in the table below: 
	Companies 
	Views

	
	

	
	



2.3 Issue with low priority 
The issues in this list is covered by other AIs e.g. UE features and can be deferred to future meeting discussions. It is thus given lowest priority in this e-meeting.

	Issue #
	Description
	Tdoc

	7
	Split UE Feature 18-1 into two sub-features for semi-static power sharing 
	R1-2000440

	8
	Merge the capability for look-ahead Operation to the capability for dynamic power-sharing.
	R1-2000980


Companies views on these issues, if any,  can be provided in the table below: 
	Companies 
	Views
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