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Discussion/Decision 
1 Introduction

The need for PCMAX reporting is one issue to be discussed for inter-band CA [1]. In REL-10, The configured maximum output power on serving cell c ,PCMAX,c, is reported in PHR. However the total configured maximum output power PCMAX is not reported because it is same as PCMAX,c in intra-band CA case. REL-11 onward, inter-band UL CA is introduced where PCMAX,c and PCMAX are independent. PCMAX_CA is determined by UE and ENB has no mean to correctly estimate it. Hence in principle PCMAX_CA as like PCMAX,c needs to be reported.  In this contribution, the discussion is on whether PCMAX_CA reporting is essential in practice.
2 Discussion
As per [2] PCMAX,c is determined as below;
PCMAX_L,c ≤  PCMAX,c  ≤  PCMAX_H,c
PCMAX_L,c = MIN { PEMAX,c – TC,c,  PPowerClass – MAX(MPR c + A-MPR c + TIB,c, P-MPR c) – TC, c }

PCMAX_H,c = MIN {PEMAX,c, PPowerClass}

PEMAX, c is the value given by IE P-Max for serving cell c.

PPowerClass is the maximum UE power. 
TIB,c is the additional tolerance for serving cell c.
PCMAX is determined as below;
PCMAX_L_CA ≤  PCMAX  ≤  PCMAX_H_CA
PCMAX_L_CA  = MIN {10log10∑ MIN [ pEMAX,c/ (tC,c),  pPowerClass/(mprc·a-mprc·tC,c ·tIB,c) , pPowerClass/(pmprc·tC,c) ], PPowerClass}
PCMAX_H_CA  = MIN{10 log10 ∑ pEMAX,c , PPowerClass}
To make it more comprehensive, let’s denote the terms as below;
[PEMAX,c – TC ]= A_c
[pEMAX,c/ (tC,c)] = a_c which is the linear version of A_c
[PPowerClass – MAX(MPR c + A-MPR c + TIB,c, P-MPR c) – TC, c] = B_c
MIN[pPowerClass/(mprc·a-mprc·tC,c ·tIB,c) , pPowerClass/(pmprc·tC,c) ] =  b_c which is the linear version of B_c
The equations then can be simplified as below;
PCMAX_L,c = MIN {A_c,  B_c}

PCMAX_L_CA  = MIN {10log10∑ MIN [a_c,  b_c,], PPowerClass} = MIN {∑log scale MIN [A_c, B_c], PPowerClass}
PCMAX_H,c = MIN {PEMAX,c, PPowerClass}
PCMAX_H_CA  = MIN{10 log10 ∑ pEMAX,c, PPowerClass} = MIN{∑log scale PEMAX,c, PPowerClass }
One can observe the correlations between PCMAX_L,c and PCMAX_L_CA and between PCMAX_H,c and PCMAX_H_CA, which can be expressed as below.
PCMAX_L_CA  = MIN {∑log scale MIN [A_c, B_c], PPowerClass} = MIN {∑log scale PCMAX_L,c, PPowerClass}
PCMAX_H_CA  = MIN{∑log scale PEMAX,c, PPowerClass }= MIN {∑log scale PCMAX_H,c, PPowerClass}
Considering that PEMAX,c is similar with PpowerClass in normal macro cell, PCMAX_H,c and PCMAX_H_CA are likely to be same as PPowerClass.
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Fig 1

It seems to suggest that;

· PCMAX_CA_L is the sum of PCMAX_L,c bounded by Ppowerclass
· PCMAX_CA_H is the sum of PCMAX_H,c bounded by Ppowerclass 
If the same correlation is applied to PCMAX, it would be likely that PCMAX is the sum of PCMAX,c bounded by Ppowerclass as shown in the figure 2.
· PCMAX = MIN{∑log scale PCMAX,c , PPowerClass}
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Fig 2
Overall, there are three types of correlations;

· CASE 1: PCMAX = MIN{∑log scale PCMAX,c , PPowerClass}
· As discussed above, we believe this will be the most common case.

· PCMAX reporting is not needed because ENB already has all the necessary information.

· CASE 2: PCMAX > MIN{∑log scale PCMAX,c , PPowerClass}
· Regardless of whether it is possible case or not, PCMAX reporting is not required for this case.
· There is no need to report PCMAX because the remaining UE level power is anyway useless. (total power cannot go beyond ∑log scale PCMAX,c )
· CASE 3: PCMAX < MIN{∑log scale PCMAX,c , PPowerClass}
· It is the case where power is further scaled at UE level (i.e. additional UE level power reduction is performed).

· PCMAX reporting is needed since ENB is not able to figure out additional power reduction done at UE level.
3 Conclusion
It is shown that PCMAX reporting is required only for CASE 3 but not for CASE 1 and 2. The question then would be how frequently CASE 3 may happen, which is beyond RAN2 expertise. Two proposals from this contribution are;
Proposal 1: To confirm that the only case PCAMX_CA should be reported is when PCMAX_CA < MIN{∑log scale PCMAX,c , PPowerClass}

Proposal 2:To  send LS to RAN4 to ask whether they see “the additional UE level power reduction (i.e. PCMAX_CA < MIN{∑log scale PCMAX,c , PPowerClass} )” will happen sufficiently frequently
Draft LS to RAN 4 is proposed in [3].
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