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Discussion/Decision 
1 Introduction

The contribution discusses two issues on PCMAX reporting.

· PCMAX range

· How to report PCMAX
2 Discussion
PCMAX range
The maximum uplink power is 23 dBm and minimum is -40 dBm. In theory PCMAX after power reduction can be as low as the minimum transmission power. In that sense, one can consider to have the value range for PCMAX up to -40 dBm (i.e. power reduction is 64 dB). On the other hand, it is hardly conceivable that the transmission power is reduced by 64 dB (means that power is scaled down by 1,000,000 times from the desired value) in whatsoever exotic case. It may be more reasonable to define the PCMAX range only between the physically maximum power and the possible maximum power reduction. 
The amount of power reduction is controlled by the following factors; Channel bandwidth of Serving Cell, modulation scheme to be used, number of scheduled resource blocks, location of scheduled resource blocks, AdditionalSpectrumEmission, L_CRB, RB_start.  
The maximum power reduction in the current specification is 15.5 dB (MPR = 2 dB, ΔTc = 1.5 dB, A-MPR = 12 dB). The logical choice would be to define the PCMAX from PCMAX_H to PCMAX_H – 16 dB. With 1 dB granularity 5 bit is required to express the range. At the first glance 4 bit looks attractive, which is nicely fit into byte alignment, and only one code point is compromised. However, we believe 5 bit shall be used because the power reduction is likely to be extended in the future (or even in REL-10). An example for PMCAX table is shown in the table below.
	Index
	PCMAX
	Index
	PCMAX

	0
	PCMAX = PCMAX_H
	10
	PCMAX_H – 10 ≤ PCMAX  < PCMAX_H -9

	1
	PCMAX_H – 1 ≤ PCMAX  < PCMAX_H
	11
	PCMAX_H – 11 ≤ PCMAX  < PCMAX_H -10

	2
	PCMAX_H – 2 ≤ PCMAX  < PCMAX_H -1
	12
	PCMAX_H – 12 ≤ PCMAX  < PCMAX_H -11

	3
	PCMAX_H – 3 ≤ PCMAX  < PCMAX_H -2
	13
	PCMAX_H – 13 ≤ PCMAX  < PCMAX_H -12

	4
	PCMAX_H – 4 ≤ PCMAX  < PCMAX_H -3
	14
	PCMAX_H – 14 ≤ PCMAX  < PCMAX_H -13

	5
	PCMAX_H – 5 ≤ PCMAX  < PCMAX_H -4
	15
	PCMAX_H – 15 ≤ PCMAX  < PCMAX_H -14

	6
	PCMAX_H – 6 ≤ PCMAX  < PCMAX_H -5
	16
	PCMAX_H – 16 ≤ PCMAX  < PCMAX_H -15

	7
	PCMAX_H – 7 ≤ PCMAX  < PCMAX_H -6
	17
	PCMAX  < PCMAX_H -16

	8
	PCMAX_H – 8 ≤ PCMAX  < PCMAX_H -7
	18 ~ 31
	Reserved for the future use

	9
	

PCMAX_H – 9 ≤ PCMAX  < PCMAX_H -8
	
	


Proposal 1: To define 5 bit PCMAX range
How to report PCMAX 

The motivation of PCMAX is to give ENB additional information for power headroom determination. Hence it should be reported together with PH.  It is further motivated because it gets rid of the additional standardization on PCMAX report triggering.

Proposal 2: PCMAX is reported in the PHR 

The next question would be whether PCMAX is reported for all the activated Cells or only for those Cells having different PCMAX from others. Considering that PCMAX would often be same across Cells and channels, reporting PCMAX for all activated Cells seems not a good approach. We assume at least for contiguous intra-band scenario (which is the typical scenario in REL-10) PCMAX will be same for all Cells and all channels (i.e. PUCCH and PUSCH). 
In the current PH format, 2 unused bits are available. One of them could be used to indicate whether PCMAX is present or not. If PCMAX is not present, it is same as the PCMAX of the Cell whose PCMAX is present and whose PH locates nearest to the PH of the Cell. It is shown in the figure below. 
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Proposal 3: PCMAX for a Cell is reported only if it is different from the PCMAX of the previous PH in the same PHR. 
3 Conclusion
Following proposals are made.
Proposal 1: To define 5 bit PCMAX range

Proposal 2: PCMAX is reported in the PHR 

Proposal 3: PCMAX for a Cell is reported only if it is different from the PCMAX of the previous PH in the same PHR. 
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