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Discussion and Decision
1 Introduction
In R10, operation is intra-band and all serving cells are co-located.  In this case, it is reasonable to assume that fading is correlated amongst the cells and, therefore, changes in pathloss for these cells would be similar.  For example if a large increase in pathloss is experienced for one cell, a corresponding large increase would be expected on another cell.  The same would apply for a decrease. For these reasons a single pathloss reference is sufficient in R10.

For R11, inter-band operation is to be supported as well as operation with remote radio heads (RRH) where serving cells will not be co-located.  In these cases, fading is uncorrelated and pathloss changes on one cell would be unrelated to changes on another cell. For these reasons more than one pathloss reference will be needed in R11.  

Also for allowed power reduction for power management (P-MPR) with inter-band operation, it is expected to be the same on all cells in the same band, but may be quite different or non-existent for the cells in different bands.

Also in R10, Pcmax,c is not included in PHR for virtual transmissions. This is not a problem for intra band scenarios since a real transmission will always exist within the band providing Pcmax,c where MPR/A-MPR and P-MPR can be determined for SCells with virtual transmissions, but this is not the case for R11 inter band scenarios since there is no relationship between MPR/A-MPR and P-MPR power reductions in different bands.  

In this contribution we consider the impact of these differences on PHR triggering and what information is conveyed in PHR reports.
2 Discussion
PHR Triggers and Timers
When a PHR is sent, at least one CC will provide a real PH since there must be a PUSCH to send the PHR. For intra-band, this is sufficient for providing the eNB scheduler with pathloss and power management information since the CCs will act similarly with respect to these effects, as described above.  The real PH will account for pathloss, and the power management reduction effects will be included in the signalled Pcmax,c.

In the case of inter-band and RRHs, pathloss and pathloss changes may be very different on the CCs, and for inter-band the power reductions may be very different.

First we consider pathloss changes.  When a pathloss change triggers PHR for a CC in a given band or location, the resulting report may have real or virtual PH for the CC in the band or location that triggered the PHR.  Real PH would, obviously, provide the pathloss information, so we consider the case of virtual PH.  Recalling the definition of virtual PH, e.g.,:
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,  P0_PUSCH,c, αc , and fc(i) (except for the effect of any TPC bit errors) are known to the eNB, we can see that virtual PHR provides pathloss information (PLc) to the eNB. As both real and virtual PHR provide pathloss information, this is not a problem.

Observation 1: When triggered by pathloss change, the existing PHR will provide necessary pathloss information to the eNB scheduler for R11 inter-band and RRH scenarios.
Next we consider P-MPR changes.  When a P-MPR change triggers PHR for a CC in a given band, by definition, the trigger requires PH to be real which will result in Pcmax,c being signalled for that CC; If the trigger occurs, the P-MPR effect can be derived from the signalled Pcmax,c included in the PHR for the band(s) experiencing the change in power management backoff.  
Observation 2: When triggered by power management change, the existing PHR will provide necessary power management information to the eNB scheduler for R11 inter-band and RRH scenarios.

Proposal 1: Existing pathloss and power management triggered PHR reports are sufficient for inter-band scenarios.

There is, however, for inter-band, the possibility that triggers may be happening, potentially often, in one band, such as pathloss changes, that may delay or obscure P-MPR and MPR changes in the other band.  If when a PHR is sent, the PH for the cells in one of the bands is virtual, P-MPR and MPR changes in that band would not be known to the eNB (since P-MPR and MPR are set to 0 for the virtual PH) and Pcmax,c would not be reported for cells in that band.
In R10 intra-band this is not an issue since all PHR will provide at least one Pcmax,c value for the single band from which P-MPR and MPR can be derived.
For the case of MPR information not being conveyed in the PHR it, could be argued this is not so significant since it is expected the eNB scheduler will track and estimate MPR changes in the UE. This aspect is one reason an MPR change PHR trigger is not needed. But in order to accomplish this, the eNB needs to receive multiple PHR with MPR information from the reported Pcmax,c. In the case of R11 inter-band, this learning of how the UE applies MPR backoff could be further delayed compared to R10 since the MPR effect will not always be reported in each PHR, and the prohibit timer could potentially further delay other triggers that may have provided the MPR information for that band.
For the case of P-MPR, one could expect that when the next real transmission occurs on a cell experiencing a P-MPR change, the PHR would then be triggered to provide the necessary power management information to the scheduler.  This report, however, could potentially be delayed by the prohibit timer restarted by a pathloss or P-MPR trigger on the other band.
For example when a PHR is sent, the prohibit timer is restarted, blocking additional reports which would otherwise have been triggered during that time.  Consider the scenario: CC1 is in band 1 and CC2 is in band 2.  P-MPR changes are occurring on band 2.  Pathloss is changing on either CC causing triggers whenever the prohibit timer expires.  A pathloss trigger, which requires real PH on any CC, results in PHR with real PH for CC1 and virtual for CC2 and then the prohibit timer is started.  Following the next expiry, the same thing may happen and PH for CC2 may be virtual again. P-MPR changes on band 2 are not reported.  It should also be noted that MPR changes on band 2 would also not be reported during this period.
Observation 3: For inter-band scenarios MPR and P-MPR information for a given band will not be conveyed to the eNB when PHR is triggered while there are only virtual transmissions in that band. 
Compared to R10 reporting of MPR and P-MPR information may be further delayed due to the prohibit timer.
Proposal 2: RAN2 to consider PHR reports will not provide MPR and P-MPR for inter-band scenarios when there is no real transmission within the band, where this information is always conveyed for intra-band scenarios since there must always be at least one real transmission.
3 Conclusion
In this contribution PHR triggers have been reviewed and the following conclusions have been reached:

Observation 1: When triggered by pathloss change, the existing PHR will provide necessary pathloss information to the eNB scheduler for R11 inter-band and RRH scenarios.

Observation 2: When triggered by power management change, the existing PHR will provide necessary power management information to the eNB scheduler for R11 inter-band and RRH scenarios.

Proposal 1: Existing pathloss and power management triggered PHR reports are sufficient for inter-band scenarios
Observation 3: For inter-band scenarios MPR and P-MPR information for a given band will not be conveyed to the eNB when PHR is triggered while there are only virtual transmissions in that band. 
 Compared to R10 reporting of MPR and P-MPR information maybe further delayed due to the prohibit timer.
Proposal 2: RAN2 to consider PHR reports will not provide MPR and P-MPR for inter-band scenarios when there is no real transmission within the band, where this information is always conveyed for intra-band scenarios since there must always be at least one real transmission.
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