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1  Introduction

The power headroom (PH) requirements and its reporting range for rel-8/rel-9 are defined in TS 36.133 [1]. It has been agreed in RAN1/RAN2 that in carrier aggregation the PH will be reported for each component carrier i.e. on per component carrier basis [2]. RAN4 can further assess the impact on the RAN4 requirements once the few remaining details being currently discussed in RAN1/RAN2 are settled. 
In the last meeting the need for extending the PH reporting range to account for higher UE power class (e.g. CPE 27 dBm) was discussed in RAN4 [3]. In this paper we analyze the PH reporting range in the light of LTE-A features. 

2 Background: PH Reporting
Presently (i.e. rel-8/rel-9) the PH reporting range is defined from [-23...+40] dB with a resolution of 1 dB [1]. This corresponds to 64 values in total and is denoted by the parameter POWER_HEADROOM ranging from POWER_HEADROOM_0 to POWER_HEADROOM_63. 

In rel8/rel-9 there exists one UE power class i.e. 23 dBm in the specification. However, RAN4 is in the process of specifying the requirements for customer premesis equipment (CPE), which will be a new UE power class i.e. 27 dBm being introduced in rel-10. 
3 Analysis of PH Reporting for LTE-A
It has been suggested in [3] that in order to account for CPE 27 dBm power class the lower range of the PH reporting should be lowered down to -40 dB. Lowering the PH range below the existing value would require additional oveheads. It is therefore worthwhile to understand the background of the PH reporting range before deciding the need for lowering the range due to the introduction of high power class UE.    
Initially in rel-8 the PH reporting range [-23 to + 40] dB was defined by RAN4 in accordance with the agreement in RAN1 [4]. 

The PH is the difference between the Pcamx and the calculated or estimated UE power. The calculated UE power is the function of the path loss. The negative values in rel-8 PH reporting range were introduced to account for the case when the UE calculated power exceeds the Pcmax (i.e. UE maximum output power or the lowered configured max power). This may arise due to the estimated path loss and/or due to the values of the signaled parameters used in estimating the UE estimated power. 
While considering the above background regarding the negative PH values, even in the legacy rel-8 the calculated UE power could be such that the estimated PH may fall below the lowest reportable value i.e. below -23 dB. From the network perspective the UE will be typically scheduled if the reported PH comprises of a large positive value. As an example if a 27 dBm CPE derives the PH of -27 dB but the UE reports the currently specified lowest PH value of -23 dB instead of -27 dB then this will hardly make any difference from the point of view of the usage of PH in the network for scheduling purpose.
It should be noted that regardless of the power class the positive PH reporting values, which are more critical, are proposed to be the same as in the existing PH reporting i.e. 0,…40 dB. 
4 Summary
In this paper we have analyzed the reporting range of the PH due to the introduction of new CPE 27 dBm power class. According to our analysis there is no strong motivation to lower the existing PH reporting range below -23 dB to support new CPE power class.   
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