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Discussion 

1. Introduction
In [1], RAN2 asked one question to RAN1 and one question to RAN4 about power headroom reporting
To RAN WG1:  RAN2 kindly ask RAN1 to confirm that the power management related back-off factor is like MPR, A-MPR and ΔTc equal to zero dB for the calculation of a virtual PHR.

To RAN WG4:  RAN2 kindly asks RAN4 to clarify whether Pcmax,c for PHR type 1 and PHR type 2 on Pcell can be always assumed to be the same.
In this contribution, we provide analysis and views on these questions.

2. Discussion

While PCmax,c is not fully defined, it can be assumed that the general principle is that it is analogous to the release 8/9 PCmax parameter except that it may additionally be reported to the eNB in the enhanced power headroom report, and there can be one PCmax,c per uplink component carrier.
Hence the definition of PCmax provdes a good starting point. From 36,133 the release 8/9 definition is:
PCMAX_L ≤  PCMAX  ≤  PCMAX_H 

Where

-
PCMAX_L = MIN { PEMAX – TC,  PPowerClass – MPR – A-MPR – TC}

-
PCMAX_H = MIN {PEMAX,  PPowerClass}

-
PEMAX is the value given to IE P-Max, defined in [7] 

-
PPowerClass is the maximum UE power specified in Table 6.2.2-1 without taking into account the tolerance specified in the Table 6.2.2-1

-
MRP and A-MPR are specified in Section 6.2.3 and Section 6.2.4, respectively

-
TC = 1.5 dB when Note 2 in Table 6.2.2-1 applies

-
TC = 0 dB when Note 2 in Table 6.2.2-1 does not apply

It can be seen that when UE output power is not limited by PEMAX signalling, PCMAX_L_ is given by PPowerClass – MPR – A-MPR – TC and basically the value used should be the power class of the UE with deductions for used MPR and A-MPR.
Type 1 power headroom reports for PCell and SCells correspond to the power which would be used for PUSCH transmission, while type 2 power headroom reports correspond to headroom on the PCell if simultaneous PUSCH & PUCCH transmission is used. Simultaneous transmission of PUSCH & PUCCH will require clustered transmission, and we note that clustered transmission is a release 10.
It is our understanding that the MPR and A-MPR which are used in evaluation of Pcmax are whichever ones are currently being used, ie PCmax is not intended to be a prediction of the power reduction that would be used in transmission of a different transmit signal in the future, but rather an indication of current conditions in the UE transmission. 
Regarding the first question (addressed to RAN1) we think that the need for power management backoff, which can occur due to CDMA2000 simultaneous transmission can vary quite dynamically, for example due to CDMA2000 uplink power control or transmission format changes on the CDMA2000 uplink. Hence, when it comes to virtual PHR reports there is no clear indication of a particular CDMA2000 transmission which should be accounted in the virtual PHR and it would be appropriate to handle it in the same way in virtual PHR as MPR, A-MPR and TC
Proposal 1  : Power management backoff is assumed to be 0dB for the calculation of a virtual PHR, similarly to MPR, A-MPR and TC
Regarding the second question (addressed to RAN4) as Pcmax,c is not intended to be a predictor of future power reduction at the UE, we think that the same Pcmax,c would be applicable for type 1 and type 2.
Suppose that in a given TTI, the UE is not using (but is configured for) simultaneous PUSCH&PUCCH transmission, and is making a PUSCH transmission only on the primary serving cell.. In this case, type 1 and type 2  PHRs are defined by
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When considering the PCmax,c type 1 reports, we assume that an implementation would use whatever MPR, A-MPR and TC it happens to be using.
When it comes to reporting type 2 PHR, our view is that the value reported should also be based on the currently used MPR, A-MPR and TC. While it is true that a future clustered transmission is likely to require a greater MPR than a non clustered transmission, as indicated in [2], if the UE is not currently making a simultaneous PUSCH & PUCCH transmission, it would not be possible to predict what kind of clustered transmission would occur in the future (eg how many clusters and other parameters) and hence there is not a suitable way for implementation to estimate any different power reduction which might relate to the future conditions. There seems no meaningful assumption that the UE could make which would be beneficial to the packet scheduler for a different Pcmax,c relating to  simultaneous PUSCH & PUCCH transmission. For this reason, we assume that the same Pcmax,c value should be used for both types of PH report. 
Proposal 2 : The same PCmax,c (based on the used MPR, A-MPR TC for the TTI to which the report relates)  is used to evaluate 
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Proposal 3 : This should be informed to RAN2 to respond to the LS in [1]
3. Conclusions
In this contribution, we have evaluated the question to RAN4 in [1] and consider that the following proposals would be a good way forward.
Proposal 1  : Power management backoff is assumed to be 0dB for the calculation of a virtual PHR, similarly to MPR, A-MPR and TC
Proposal 2 : The same PCmax,c (based on the used MPR, A-MPR TC for the TTI to which the report relates)  is used to evaluate 
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Proposal 3 : This should be informed to RAN2 to respond to the LS in [1]
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