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1. Introduction
In the LS from RAN4 [1], it is indicated that the definition of total configured maximum output power, PCMAX, is required for both intra-band and inter-band carrier aggregation in addition to the per CC configured maximum output power, PCMAX,c. Based on the way the power reduction such as MPR will be specified, it may be possible that the power scaling may not be triggered correctly and the UE may not be able to comply with ACLR/SEM requirements using the present PPowerClass limit. It is concluded that limit to which the UE may scale is PCMAX and indicating that in the specification may avoid confusion.
This paper discusses the necessity of including PCMAX in the power headroom report (PHR) based on the RAN4 decision.
2. Discussion
The Rel-10 PHR has been agreed for providing assistant information for the scheduler in the carrier aggregation (CA) scenario. The current format is that a UE reports a pair of PCMAX,c and power headroom (PH) for each activated serving cell.

An example of PHR with two activated component carriers (CC) is used to exemplify the necessity of including PCMAX in the report. Extension to more CCs is straightforward. Suppose that the network receives the PH reporting from a UE with PCMAX,1, PCMAX,2, PHR1, and PHR2, which are depicted in Figure 1
. The horizontal-axis and vertical-axis of Figure 1 represent the calculated transmit powers in CC1 and CC2, respectively, where the calculated transmit power is defined as
Calculated transmit power at the c-th CC ＝ PCMAX,c or 
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For example, according to [2], in Type 2 PHR when the UE transmits PUSCH simultaneous with PUCCH, the calculated transmit power is
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in Type 1 PHR when the UE does not transmit PUSCH, the calculated transmit power is 
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where all the parameters are defined in [2]. Based on the received UE reports, the network can derive the calculated transmit powers at CC1 and CC2, which is depicted as the black dot in the figure.
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Figure 1: Illustration of transmit power constraints when there are two CCs, where the horizontal and vertical axes represent the calculated transmit powers at CC1 and CC2, respectively.
Denote the calculated transmit powers at CC1 and CC2 as P1 and P2, respectively. Due to the power constraints imposed by PCMAX,1, PCMAX,2, and PCMAX, it is required that
P1 ≦ PCMAX,1,
P2 ≦ PCMAX,2, 
and
P1＋P2 ≦ PCMAX.
That is, (P1, P2) should fall in region ( of Figure 1. If (P1, P2) falls in region (, it represents, although PHR1 and PHR2 are both positive, power scaling is required due to the total UE transmit power constraint PCMAX.
In the current agreements, only PCMAX,1 and PCMAX,2 are included in the Rel-10 PHR, and the UE needs not report PCMAX to the network. Thus, the network does not know the exact boundaries of region (, and it has no idea whether the current resource allocation for the UE causes power scaling. 

Based on the above discussion, we have the following proposal.  
Proposal: PCMAX shall be included in the Rel-10 PHR.
3. Conclusion 
In this document, we discussed the necessity of including PCMAX in the Rel-10 PHR and had the following proposal.
Proposal: PCMAX shall be included in the Rel-10 PHR.
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� Here PCMAX,1 and PCMAX,2 are received from the reporting of the UE, which may be either PCMAX,c or � EMBED Equation.3  ���as defined in [2] according to the type of the PHR and whether PUSCH and/or PUCCH are transmitted. 
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