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1 Introduction
In RAN1 #61, PHR issue was discussed and some agreements were obtained in [1]. Two PHR type are supported in case of carrier aggregation (CA) where MPR is also taken into account.
Type 1: P_cmax minus PUSCH power

Type 2: P_cmax minus PUCCH power minus PUSCH power

For Type 1, the PHR calculation is the same as Rel 8/9. But for Type 2, the PHR calculation method is different from Rel 8/9 user. In this paper, the impact of Type 2 on PHR is discussed.
2 Discussion
In power headroom section in [2], report period, reporting delay and report mapping are provided. But in case of carrier aggregation, power headroom report and the maximum transmitting power is based on each component carrier.  In the following, PHR of type2 is analyzed.

2.1 Period
In Rel 8/9, type 1 report scheme is used. The reported power headroom shall be estimated over 1 subframe. The power headroom shall be estimated only in a subframe where PUSCH is transmitted. 

In the same way, under the case of carrier aggregation, there may exist both PUSCH and PUCCH in one CC. Type 2 PHR will be used. Power headroom is calculated over 1 subframe by the formulation PHR=P_cmax minus PUCCH power minus PUSCH power. The power headroom shall be estimated only in one subframe when both PUSCH and PUCCH are transmitted simultaneously. 

Proposal1: Type2 PHR shall be estimated in one subframe when both PUSCH and PUCCH are transmitted simultaneously.
2.2 Reporting Delay
The power headroom reporting delay is defined as the time between the beginning of the power headroom reference period and the time when the UE starts transmitting the power headroom over the radio interface. For Type 1, the reporting delay of the power headroom shall be 0ms. In the same way, the PH calculation for Type 2 may be completed in the same subframe as like for Type 1. Therefore, for Type 2, the reporting delay of the power headroom shall be 0ms too.

Proposal 2: For Type 2 PHR, the reporting delay shall be 0 ms.

2.2 Report mapping
In Rel 8/9, for Type 1, the power headroom reporting range is from -23 ...+40 dB. In [2], the table 9.1.8.4-1 defines the report mapping by the means of the parameter POWER_HEADROOM which has the range from POWER_HEADROOM_0 to POWER_HEADROOM_63. 

In the case of CA, the UE maximum transmitted power is the same as in Rel 8/9, i.e. 23dBm. For Type 2, because the required minimum transmitting power of both PUCCH and PUSCH is bigger than the required minimum transmitting power of only PUSCH in Type 1, therefore the upper limit +40dB may be applicable for Type 2. But the lower limit is needed to be re-designed.   Aside in Rel10, Band 13 CPE has Band 13 CPE has a maximum power of 27 dBm (desktop type) and a minimum power of -40 dBm[3].Then, the corresponding power headroom lower limit is needed to be re-designed too.
Proposal 3: For Type 2 PHR, the upper limit 40dB may be applicable. But the lower limit is needed to be re-designed. 
3 Proposal
Based on the analysis given in Section 2, we have the following proposals:
Proposal1: Type2 PHR shall be estimated in one subframe when both PUSCH and PUCCH are transmitted simultaneously.
Proposal 2: For Type 2 PHR, the reporting delay shall be 0 ms.
Proposal 3: For Type 2 PHR, the upper limit 40dB may be applicable. But the lower limit is needed to be re-designed. 
If the proposals are acceptable, the corresponding CR will be drafted. 
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