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1. Introduction
An LS from RAN1 about power control in dual connectivity was received in [1]. In this paper we discuss the reply to this LS. We would like to point out that there is another LS from RAN1 on a similar topic in [2] for which a reply was not yet agreed. As these LSs are related, we discuss a possible response to this LS also.
2. Discussion

The rules for computing Pcmax in dual connectivity are defined in 36.101 and reproduced below for convenience:

When asynchronous overlapping transmissions occur, the leading CG is always taken as reference subframe i.e. whose subframe leads in time compared to the other subframe in the subframe pair. The reference subframe is the subframe where the calculated per UE PCMAX is applied by the UE. If subframe p and subframe q are the subframe pair (p,q) between MCG and SCG respectively, then 

1.
if MCG leads, the (p,q) and (p,q-1) pairs are considered for PCMAX definition i.e. for deriving the values of PCMAX_L   and PCMAX_H  .

2.
if SCG leads, the (p-1,q) and (p,q) pairs are considered for PCMAX definition i.e. for deriving the values of PCMAX_L   and PCMAX_H .

The above PCMAX_L   and PCMAX_H bounds are defined as follows.

For the reference subframe p duration (when subframe p in MCG leads):

PCMAX_L   = MIN {PCMAX_L   (p,q) , PCMAX_L  (p,q-1)}

PCMAX_H  = MAX {PCMAX_H   (p,q) , PCMAX_H  (p,q-1)}

For the reference subframe q duration (when subframe q in SCG leads):

PCMAX_L   = MIN {PCMAX_L   (p-1,q) , PCMAX_L  (p,q)}

PCMAX_H  = MAX {PCMAX_H   (p-1,q) , PCMAX_H  (p,q)}

where PCMAX_L   and PCMAX_H for each overlapping pairs of subframes (p,q) , (p, q-1), (p-1,q) in the above equations are defined in subclause 6.2.5A for carrier aggregation inter-band case.
In order to gain a more intuitive understanding we depict both cases (PCG leads and SCG leads) in Figure 1 below. The subframes used for calculation of Pcmax are shown in red.

[image: image1.emf]p-1 p p+1 p+2

q-1 q q+1 q+2

MCG

SCG

Case 1 

–

MCG leads

p-1 p p+1 p+2

q-1 q q+1 q+2

MCG

SCG

Case 2 

–

SCG leads


Figure. 1. Subframe pairs used for calculation of Pcmax with dual connectivity

For case 1, the Pcmax lower bound is the minimum between the power sum of both carrier groups in the subframe pairs (p,q-1) and (p,q). Similarly, the uppoer bound is the maximum between the power sum of both carrier groups in the subframe pairs (p,q-1) and (p,q). These equations do not put any constraints on how the total power is allocated between the two carrier groups as long as the total sum is below the allowed UE maximum output power. For example, after the power on SCG in subframe q-1 is known, the remaining power can be allocated to MCG for subframe p according to the scaling rules defined in 36.213. Consequently, the SCG power in subframe q can be allocated after the power on MCG in subframe p is known. Similar rationale can be applied for the case when SCG leads. Since the equations take into account the power of all the overlapping subframes in computing the lower and upper bounds, it can be ensured that the power is constant throughout an entire subframe on each carrier group and that the total output power will be below the maximum allowed. 

Observation 1: Based on the RAN4 definition of Pcmax for dual connectivity, it can be ensured that the power is constant throughout an entire subframe on each CG.

Based on this observation, the RAN1 assumption that the power allocation for a certain channel is constant throughout an entire subframe. Hence, we propose to reply to RAN1 that the RAN4 rules for determination of Pcmax ensure that the transmit power is constant on each carrier group during an entire subframe.

Furthermore, as was shown above, the maximum power allocated in each subframe to a certain carrier group does not need to consider the power allocation for a subsequent subframe on any carrier group(e.g. for case 1, to determine the power allocation on MCG in subframe p, the power allocation for subframe q does not need to be known). We agree with the view expressed also in [3] that the RAN4 definition of Pcmax is based on the UE emissions, coexistence requirements and testability and does not assume any processing time relation for the decoding of (e)PDCCH or power control commands because for each subframe, only power control information of earlier subframes is taken into account.  
Observation 2: The RAN4 definition of Pcmax is based on UE emissions, coexistence requirements and testability and has no relation to any processing time assumption for the decoding of (e)PDCCH or how power control commands are processed or applied.
3. Conclusion
In this paper we briefly analysed the questions from RAN1 in [1] and [2] and made the following observation

Observation 1: Based on the RAN4 definition of Pcmax for dual connectivity, it can be ensured that the power is constant throughout an entire subframe on each CG.

Observation 2: The RAN4 definition of Pcmax is based on UE emissions, coexistence requirements and testability and has no relation to any processing time assumption for the decoding of (e)PDCCH or how power control commands are processed or applied.
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