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1 Introduction 
Cubic Metric (CM) is the metric of the actual reduction in power capability, or power de-rating, of a typical power amplifier in a mobile handset. It is a more effective predictor than the peak-to-average power ratio (PAPR) for OFDM signals. The algorithm against nonlinear distortion can directly work in terms of CM. In [1], the formula for calculating the CM and the relationship between MPR (Maximum Power Reduction) and CM have been defined. However, in [2], the formula for calculating the CM and the relationship between MPR and CM are not given. 
We suggested start the work of determining the method and formula of CM in LTE R8 and R9 as soon as possible, and defining the relationship between MPR and CM to update the relevant content in TS36.101.
2 Discussion
In Section 6.2.2 of [1], the MPR for the nominal maximum output power is given by MAX (CM-1, 0) and (0 ( CM ( 3.5). 
In Section 6.2.3 of [2], MPR is roughly judged by the modulation and channel bandwidth. But the relationship between CM and MPR isn’t given. In other words, MPR isn’t decided by CM, although other scenarios such as pre-coding of UL MIMO have been taken into account. The reference signal for MPR in WCDMA is the same as that in LTE. The MPR can equal to MAX (CM-1, 0) in LTE. According to [4], the MPR may well be MAX(CM-1.2, 0) . 
We should determine the constant value “A” in the formula “MPR = MAX (CM-A, 0)”.
In Section 6.2.2 of [1], the method and the formula for calculating the CM have been defined as: 
Where Cubic Metric (CM) is based on the UE transmit channel configuration and is given by


CM = CEIL { [20 * log10 ((v_norm 3) rms) - 20 * log10 ((v_norm_ref 3) rms)] / k, 0.5 }

Where
-
CEIL { x, 0.5 } means rounding upwards to closest 0.5dB, i.e. CM  [0, 0.5, 1.0, 1.5, 2.0, 2.5, 3.0, 3.5]

-
k is 1.85 for signals where all channelisations codes meet the following criteria CSF, N where N< SF/2

-
k is 1.56 for signals were any channelisations codes meet the following criteria CSF, N where N ≥ SF/2

-
v_norm is the normalized voltage waveform of the input signal

-
v_norm_ref is the normalized voltage waveform of the reference signal (12.2 kbps AMR Speech) and

-
20 * log10 ((v_norm_ref 3) rms) = 1.52 dB

In [3], the formula for calculating the CM applies to LTE and the “K” in the formula is given: 
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Where,  
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  is the called raw cubic metric (in dB) of a signal
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(K = 1.56 for LTE vs. K = 1.85 for W-CDMA)
Some aspects of followings should be further considered on the definition of CM in TS 36.101:
· To define the formula for calculating the CM: 

E.g. in the formula, 
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, whether the CEIL operation is required or not, if required to carry on the CEIL { x, b } operation, the constant value “b” in the formula needs to be defined.
· To define the value scope of the CM:
In TS 25.101, the value scope of the CM is 0~3.5 ([0, 0.5, 1.0, 1.5, 2.0, 2.5, 3.0, 3.5]). There is also the need to define the value scope of the CM in LTE.
· To define the “K” in the formula.
· Need to confirm the value of the constant term “20 * log10 ((v_norm_ref 3) rms) ”. In the current Technical Specification and proposals, the value of the constant term “20 * log10 ((v_norm_ref 3) rms) ” is consistent, which is 1.52 dB.
3 Conclusion 
We suggested start the work of determining the method and formula of CM in LTE R8 and R9 as soon as possible, and defining the relationship between MPR and CM to update the relevant content in TS36.101.
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