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Introduction
According to [1] the value range for a virtual PHR is from [40; -23] dB with steps of 1 dB. The contribution is highlighting one potential problem with the current defined value range, i.e. there is an increased probability that the computed value for virtual power headroom exceeds 40dB. The same contribution is also submitted to RAN1 in R1-111007.   
Discussion
The virtual PHR was introduced in Rel-10 in order to provide eNB accurate information on the base power spectrum density, i.e. pathloss and TPC situation, for a non-scheduled UL CC, which is crucial for future scheduling [3]. When UE doesn’t transmit PUSCH in subframe i, the virtual power headroom is computed using the following formula: 
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is computed assuming MPR=0dB, A-MPR=0dB, TC =0dB in case there is no simultaneous PUCCH transmission on the component carrier. Even though the virtual PHR can take values in the range from [40; -23] dB with steps of 1 dB it should be noted that a virtual PHR should in principle never report a negative value, indicating that the base power exceeds the maximum allowed transmission power for a component carrier. 
On the other hand it can be observed that due to the definition of a virtual PHR there is an increased probability compared to a “real PHR” that the positive value range is exceeded. In such a case when the computed value for the virtual power headroom exceeds 40dB the benefit of a virtual PHR would be reduced, since the accuracy of the base power spectrum density would be basically restricted by the range of the power headroom report which in turn would compromise the future scheduling efficiency. According to our understanding the 40dB corresponds to the minimum UE output power of -40dBm defined in TS36.101 but for a virtual PHR is not necessary to correspond to the minimum UE output power as it is the case of no transmission.
As can be seen from the formula, the likelihood of exceeding the 40dB range depends on the pathloss experienced by the mobile and the configured values for
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The problem occurs for UEs having a low pathloss, which is typical for the carrier aggregation scenario. In the annex a cumulative distribution function for the pathloss is shown which is taken from [2]. It’s proposed that RAN1 discusses the severity of the issue.  
Conclusion
This contribution discusses some potential issue with the defined value range for a virtual PHR. It’s proposed that RAN1 discusses the severity of the issue and if seen as necessary considers some solution to the problem. 
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