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1 Introduction
Power headroom report (PHR) for Rel. 10, especially issues related to carrier aggregation, has been under discussion for several meetings across multiple working groups. RAN1 decided that Pcmax,c will be reported together with a per CC PHR [1]. Furthermore, in RAN4 #57 it was agreed that PCMAX,C will take into account power management related additional backoff applied by the UE [2]. However, the details of the PCMAX,C definition were not discussed.
In this paper we propose a definition of PCMAX,C that takes into account the additional backoff applied by the UE. 
2 Discussion
To handle simultaneous transmissions on multiple RATs, the UE might have to apply a certain power backoff on LTE. More details about this power backoff were presented in [3] and in [2] it was agreed to include this power management backoff in the expression of PCMAX,C. Note that PCMAX,C is reported together with the PHR in Rel.10. In this paper we will refer to this power management backoff as P-MPR.
It should also be noted that P-MPR depends on the UE implementation as explained in [3]. Furthermore, P-MPR is independent of other power reductions already defined in [4] such as MPR and A-MPR and the mechanism used to apply P-MPR is also different. Hence, our proposal for the definition of PCMAX,C is the following:

PCMAX_L,C ≤  PCMAX,C  ≤  PCMAX_H,C

Where

-
PCMAX_L,C = MIN { PEMAX – TC,  PPowerClass – max(MPR + A-MPR, P-MPR) – TC}

-
PCMAX_H = MIN {PEMAX, PPowerClass}

-
PEMAX is the value given to IE P-Max, defined in 36.331 

-
PPowerClass is the maximum UE power specified in Table 6.2.2-1 without taking into account the tolerance specified in the Table 6.2.2-1 of 36.101
-
MPR and A-MPR are specified in Section 6.2.3 and Section 6.2.4 of 36.101, respectively
-  P-MPR is the power reduction applied for power management
-
TC = 1.5 dB when Note 2 in Table 6.2.2-1of 36.101 applies

-
TC = 0 dB when Note 2 in Table 6.2.2-1 of 36.101 does not apply.
The above definition is very similar to the Rel8/9 definition, the only difference is in how power reductions are taken into account. Since MPR/A-MPR and P-MPR are not cumulative, we believe it is best to take into account the maximum of the 2 values. This definition is also inline with implementation flexibility as different power reductions could be applied to different component carriers depending on the design of the UE.
3 Conclusion
In this paper we proposed a definition of PCMAX,C that takes into account the power management related backoff. The proposed defintion for PCMAX_L,C is:  
PCMAX_L,C = MIN { PEMAX – TC,  PPowerClass – max(MPR + A-MPR, P-MPR) – TC}
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