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1	Introduction
[bookmark: OLE_LINK3]This contribution discusses the reporting of power headroom when the UE is configured with multiple UL carriers. The following aspects are considered:
a) Which carrier the report may be transmitted on;
b) Whether report triggering is per UE or per carrier 
c) Whether reporting is configurable per carrier or not;
2	Carrier used for transmission of PHR
Two options may be envisioned for the UL carrier used for the transmission of PHR:
a) The PHR is always transmitted on the UL carrier to which the report applies;
b) The PHR is transmitted on any UL carrier and the report indicates which UL carrier it applies to.

Option (a) is a simple extension of the PHR functionality to multiple carriers and would allow the use of the same format as in R8/9. To achieve this there is a need for MAC to insert the PHR MAC CE into the right transport block during logical channel multiplexing. Since the MAC must already handle carrier-specific UL grants and HARQ operation, this does not seem to bring significant additional complexity.
Option (b) would in addition allow the network to get power headroom information on an UL carrier which is not used in the same TTI. Such information could potentially be used by the scheduler. On the other hand, there would be some additional complexity for the indication of the UL carrier (i.e. use/interpretation of R bits) and for specifying the meaning of power headroom for an UL carrier where no transmission currently takes place. In addition, the reporting format would need to be changed  upon transitions to and from multi-carrier operation or possibly even when carriers are added or deleted from the configuration. It is not clear that this complexity to allow reporting on idle UL CC’s is justified.
Proposal 1: A Power Headroom Report is transmitted in the UL carrier it applies to.
Proposal 2: The R8/9 MAC CE format is used for the Power Headroom Report of a UE configured with multiple UL carriers
3	Timers
The R8/9 power headroom reporting procedure utilizes two timers, periodicPHR-Timer and prohibitPHR-Timer, along with a dl-PathlossChange parameter to set the change in measured downlink pathloss that triggers a PHR.
A straightforward extension of the procedure with multiple UL carriers would be to have a set of timers/parameters for each configured UL carrier. However, the possibility of using one set of timers/parameters even when multiple carriers are configured [1] is obviously attractive for simplicity.
One possible drawback of using per-UE timers/parameters is that it does not provide per-carrier values for the timers and pathloss threshold. However, it is not clear why setting the timers to different values would be useful, given that the speed of the UE is the same for all carriers. One could consider that the dl-PathlossChange parameter could be set differently if UL carriers are in different bands, however this scenario is not considered for R10.
If the proposals in section 2 are agreed, another consequence of using per-UE timers is that after triggering of a power headroom report, the reporting would only be provided for the UL carrier(s) that has (have) a grant in the first TTI where UL resources are allocated. However, this may not be a serious drawback since in many cases there would be simultaneous grants on UL carriers. Additionally, the network may be able to infer with reasonable accuracy the power headroom of UL carriers that haven’t provided a report from the power headroom reported from other UL carriers when they are in the same band, which will always be the case in R10.
Thus it seems feasible to use per-UE triggering and timers, at least for R10.
Proposal 3: For R10, per-UE PHR triggering and timers are used.
4	Configurability
It has also been proposed [1] to have the possibility of configuring the UE such that power headroom reports are not transmitted from specific UL carriers. 
This optimization would allow a very small overhead reduction of maximum 1 octet every period corresponding to the periodic or prohibit timer, for each concerned UL carrier.  On the other hand, for the concerned UL carriers the benefit of knowing the exact power headroom would be lost. Thus the overall benefit is tiny and does not even seem to justify the small addition of complexity of introducing a new flag in the RRC configuration of each UL carrier. 
Proposal 4: Power headroom reporting is always enabled for all configured UL carriers.
5	Summary
When a UE is configured for CA the following PHR proposals are suggested: 
Proposal 1: A Power Headroom Report is transmitted in the UL carrier it applies to.
Proposal 2: The R8/9 MAC CE format is used for the Power Headroom Report of a UE configured with multiple UL carriers 
Proposal 3: For R10, per-UE triggering and timers are used.
Proposal 4: Power headroom reporting is always enabled for all configured UL carriers.
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