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Introduction
During RAN1#80, issues related to power reservation in power control mode 2 have been raised in several contributions [1]-[3]. More specifically, the following issues were identified:
Issue #1: The transmission power of on-going transmission of CG2 in the case that power is not reserved for CG2 is not taken into account in the specification; [1],[2]
Issue #2: The specification text does not correctly capture the agreement of RAN1#77 which requires that
 	“If the UE knows it does not have transmission in the other CG in overlapped subframes based on at least semi-static information (e.g., TDD UL/DL config.), UE does not reserve the power for that CG”;
since the wording “If the UE determines based on higher layer signalling […]” does not specify any actual requirement [2]
In addition, it was proposed in [3] to change the above agreement such that the UE is required to determine whether to reserve power for CG2 based on dynamic scheduling information. The motivation for this proposed change is that the UE may anyway have to decode (E)PDCCH corresponding to the upcoming transmission of CG2 for the purpose of determining Pcmax(i1, i2), based on the specified formulas. To confirm this understanding the possibility to send an LS to RAN4 is being discussed.
Proposed way forward
In our view, the proper steps to resolve the above issues are as follows.
First, RAN1 should agree on the need for correcting issues #1 and #2 in view of existing agreements. 
Second, RAN1 should agree on how issues #1 and #2 are to be corrected in view of existing agreements. Such corrections should be adopted as a baseline.
Third, RAN1 can discuss the possibility/benefit of determining whether to reserve power for CG2 based on dynamic scheduling (including possible LS to RAN4) for enhancing further power utilization.
Need for correcting issues (summary)
In case Issue #1 is not addressed, the following consequence occurs:
· The UE will incorrectly overallocate power to CG1 whenever there is a determination that there is no transmission for the upcoming subframe (i2) in CG2 if a transmission is on-going in subframe (i2-1).
In case Issue #2 is not addressed, the following consequences occur:
· In the absence of requirement the network cannot rely on the UE using up to Pcmax when the network knows that Pcmax is available. The network thus cannot take advantage of downlink subframes in the other CG to schedule higher grants based on the TDD subframe configuration;
· When SCG fails the UE does not fully use available power to maintain connectivity with the MCG, which will result in more frequent radio link failures;
· The UE does not take advantage of higher available power when there is prolonged inactivity in a CG (TAT expired).

Proposed correction (baseline)
5.1.4.2	Dual connectivity power control Mode 2
If the UE transmission(s) in subframe  of CG1 overlaps in time with transmission(s) in subframe  and can overlap in time with transmission(s) in subframe of CG2, the UE shall determine 

while if the UE determines that transmission(s) in subframe i1 of CG1 do not overlap with any transmission in subframe i2 of CG2, the UE shall determine


where, 

is the linear value of configured transmitted power for Dual Connectivity for the subframe pair , as described in [6];
, if the UE does not have a PUSCH transmission in serving cell ; 
 if the UE does not have a PUCCH transmission in CG1; 
if the UE has no transmission in subframe  of CG2;
 , and  if CG1 is MCG and CG2 is SCG;
,  and ,  if CG1 is SCG and CG2 is MCG; 
and are given by Table 5.1.4.2-1 according to higher layer parameters P_MCG and P_SCG respectively;
If the UE has a PRACH transmission for CG1 overlapping with subframe  of CG1, is the linear value of the transmission power of that PRACH transmission; otherwise, ;
If the UE has a PRACH transmission for CG2 overlapping with subframe  of CG2, and if the transmission timing of the PRACH transmission (according to subclause 6.1.1) is such that the UE is ready to transmit the PRACH at least one subframe before subframe of CG2, is the linear value of the transmission power of that PRACH transmission; otherwise, .
 is determined as follows
if the UE does not have an SRS transmission in subframe  of serving cell or if the UE drops the SRS transmission in subframe  of serving cell due to collision with a PUCCH transmission in subframe  of serving cell 
; 
if the UE has an SRS transmission and does not have a PUCCH/PUSCH transmission in subframe  of serving cell  
;
if the UE has an SRS transmission and a has PUCCH transmission, and does not have a  PUSCH transmission in subframe  of serving cell 

if the UE has an SRS transmission and a has PUSCH transmission, and does not have a  PUCCH transmission in subframe  of serving cell 

if the UE has an SRS transmission and has a PUSCH transmission and a PUCCH transmission in subframe  of serving cell 

where is the linear value of described in section 5.1.3.1.
The UE shall determine that transmission(s) in subframe i1 of CG1 do not overlap with any transmission in subframe i2 of CG2 as follows:
1. The subframe i2 is a downlink subframe for all cells of CG2 according to the TDD UL/DL configuration, if all cells are configured for frame structure type 2 (TDD);
1. CG2 is the SCG and the UE has detected radio link failure for the SCG (see also section 5.3.11.3 of [11]) since last reconfiguration of the SCG;
1. The timeAlignmentTimer of the pTAG of CG2 is not running (see section 5.2. of [8]) for this subframe.
If the UE determines based on higher layer signalling that transmission(s) on CG1 in subframe  do not overlap with UE transmission(s) on other CG, then the UE shall use  , where  is the linear value of the UE total configured maximum output power  (defined in [6]) in subframe i.
[...]
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