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1 Introduction
RAN1 has reached the agreement [1] that PCMAX,c is reported together with all per-CC PHRs. In this contribution, the range of PCMAX,c  will be analyzed. 
2 Discussion
In Rel-8/9, the configured maximum output power PCMAX is set within the following bounds[2]:

PCMAX_L ≤  PCMAX  ≤  PCMAX_H 
The range of PCMAX  is [-40dBm, 23dBm].
The upper bound of the range for PCMAX is PCMAX_H which equals min {PEMAX,  PPowerClass}. In Rel-8/9 PPowerclass is 23dBm that can be regarded as the maximum value of PCMAX. The lower bound of the range for PCMAX  is PCMAX_L which equals min { PEMAX – TC,  PPowerClass – MPR – A-MPR – TC}. In Rel-8/9 the minimum output power is -40dBm that can be regarded as the minimum value of PCMAX. 
In Rel-10, PCMAX,c is defined as the configured maximum output power on a CC. The value range for PCMAX,c generally depends on PEMAX, Ppowerclass, MPR, A-MPR and ∆Tc, although the definition of PCMAX,c is still not clear in RAN4. In CA scenario PEMAX defined in RAN2 specification is for one carrier and is broadcast by eNB. MPR is a function of modulation order and transmission bandwidth and A-MPR is band specific parameter which also a function of the resource used for the UL transmission in certain frequency band. 
2.1  Discussion on PCMAX,c range in CA
In RAN4 there are some agreements on the additional MPR in CA scenario:

· In inter-band CA, additional MPR considering RF impairment would be taken into account [3]. 
· Additional power back-off caused by the simultaneous PUSCH and PUCCH transmission would be taken into account. It is in the range 4-6 dB when equals power PUSCH and PUCCH allocated at two ends of the transmission bandwidth. The back-off could be up to 10 dB in some cases [4].
· Additional back-offs related to multiple RAT transmissions and terminal power management should also be taken into account [5]. 
Although there are the additional MPRs in CA scenario, the minimum bound of PCMAX,c can not be lower than -40dBm. It is agreed that the minimum output power per CC should remain the same as Rel-8 for intra-band contiguous CA [6]. 
In the other hand, the maximum bound of PCMAX,c can not be higher than Ppowerclass. There are two options of defining the range of PCMAX,c:
· Option1: PPowerClass is 23dBm if CPE is not considered. Considering a minimum value of -40dbm, the maximum value of 23dBm, and the granularity of 1 dBm, 6bits is sufficient for reporting PCMAX ,c.
· Option2: PPowerClass is up to 27dBm if CPE is considered. CPE is 10MHz bandwidth in band13 [6].  Although CPE doesn’t support carrier aggregation currently, RAN1 has reached the following agreement that PCMAX,c would be reported together with PHR in no UL carrier aggregation case[7]. From our understanding, the PCMAX,c would be reported in Rel-10 even in no UL carrier aggregation case. Consequently the upper bound of PCMAX,c can be up to 27dBm. Considering a minimum value of -40dBm, the maximum value of 27dBm, and the granularity of 1 dBm, 7bits is sufficient for reporting PCMAX ,c.
Based on the analysis, we prefer the option2.
3 Conclusion
The contribution analyzes the PCMAX,c reporting range in CA scenario. The range of PCMAX,c is proposed:
· Considering a minimum value of -40dBm, the maximum value of 27dBm, and the granularity of 1 dBm, 7bits is sufficient for reporting PCMAX ,c.
We also provided a draft LS reply on power headroom report in [R4-110172].
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