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Introduction
In RAN1#62bis it was concluded that additional information beside the component carrier specific power headroom reports is required for allowing efficient uplink scheduling in eNB. As indicated in [1] following agreements regarding the additional reporting were reached:

· PCMAX,c is reported together with all per-CC PHRs.

· PCMAX,c is the value used for the calculation for the reported per-CC PHR.

· PHR is calculated based on the power before power scaling (similar to single-CC operation of Rel8/9)

· PCMAX,c of current assignment is reported in MAC CE

· RAN2 can consider overhead reduction methods for the following cases:

· if PCMAX,c is the same for multiple CCs

· if PCMAX,c is the same for simultaneously-transmitted type 1 and type 2 PHRs
Furthermore RAN1 made the following decisions on the reference format for a virtual PHR [2]:

· PHR for PUCCH reference format 1a

· Power control

· (PUCCH = 0 dB

· MPR, A-MPR, ΔTc
· 0 dB if no simultaneous PUSCH transmission on the same CC

· Other parameters as configured by RRC for the corresponding PUCCH

· PHR for virtual PUSCH reference format

· Power control 

· 10log(MPUSCH,c(i)) = 0 dB

· Ks = 0 

· (PUSCH = 0 dB (accumulated PC)

· (PUSCH = 0 dB (absolute PC)

· MPR, A-MPR, ΔTc
· 0 dB if no simultaneous PUCCH transmission on the same CC

· Other parameters as configured by RRC for the corresponding PUSCH
· RAN2 can consider overhead reduction methods for reporting of PCMAX,c when MPR, A-MPR and ΔTc set to zero.

This contribution discusses the necessity of overhead reduction methods for the additional reporting which is left to RAN2.
Discussion
Following the RAN1 LS in [1] and [2], it’s up to RAN2 to decide whether some optimizations in terms of overhead for the additional power headroom related reporting should be considered for Rel-10. Before analysing the achievable overhead reduction gain, we first discuss the different cases which are potential candidates for overhead reduction methods. According to [1] overhead reductions can be considered for the case that PCMAX,c  is common among multiple CCs, e.g. PCMAX,c doesn’t need to be reported for every UL CC but only once per group of CCs having the same PCMAX,c. PCMAX,c is the same for multiple CCs, in case the power reduction (MPR/A-MPR) is common among several CCs and also PEMAX_H is the same for those CCs. This condition is typically fulfilled for the scenario where multiple CCs are served by one PA. 
The second scenario for potential overhead optimization mentioned in [1] is the case where PCMAX,c is the same for simultaneously-transmitted type 1 and type 2 PHRs. We think PCMAX,c is always the same for PHR type 1 and type 2 as the same PA will be used for PUSCH and PUCCH on PCell. 

In order to quantify the potential overhead reduction gain, we compare the reporting overhead for the following condition:
· Size of MAC CE for reporting PCMAX,c is one octet
· CA scenario: Intra-band contiguous CA, comprising 2DL CCs and 2 UL CCs


Above condition is chosen by RAN4 in order to make the core requirements in the Release 10 timeframe [3]. Therefore, we think this is the condition RAN2 also should have the priority to design the signalling.
Without any overhead optimization UE would report the following information when PHR is triggered as indicated in the figure 1:
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Figure 1: UE PHR reporting without overhead reduction methods

In case Pcmax is common among PUSCH/PUCCH on PCell and PUSCH on SCell, following optimization could be considered for PHR reporting as shown in figure 2. As can be seen the overhead for PHR reporting could be at most reduced by 16bits.
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Figure 2: PHR reporting considering overhead optimizations
Considering that carrier aggregation is used in order to achieve high data rates, we think that the relative gain achieved by overhead optimization methods is rather negligible. Also the PHR reporting frequency is most likely not that high, e.g. it’s expected that PHR is reported less often compared to for example CQI/PMI/RI. Furthermore it should be kept in mind that this gain comes at the expense of some more complex MAC sub PDU header structure, i.e. header should indicate whether Pcmax MAC CE is present or not. Even though above CA scenario used for the overhead reduction analysis considers only 2 UL CCs, the conclusion would not change for the case of aggregating 5 UL CCs, i.e. relative overhead reduction gain would be still negligible.  
Therefore we propose that no optimizations for overhead reduction should be considered for Rel-10, i.e. UE shall report Pcmax,c with every per-CC PHR.
Proposal 1: UE shall report Pcmax,c with every per-CC PHR.
Proposal

This contribution discusses the necessity of overhead optimizations for additional power headroom related signalling. It’s proposed to agree on the following:

Proposal 1: UE shall report Pcmax,c with every per-CC PHR 
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