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1 Introduction
Power headroom report (PHR) for Rel. 10, especially issues related to carrier aggregation, is currently discussed across multiple working groups. In the previous contribution [1] we touched upon several aspects of PHR. In this paper we further discuss some details of the PHR, with an emphasis on the discussions that are undergoing in RAN2.
2 Discussion
2.1 RAN2 discussions and proposals
In RAN2, the following issues are currently being debated:
1. Report PHR for scheduled UL CCs only or for all configured UL CCs, and whether the per-UE PHR is needed

2. Should we allow the UE to report Type 2 PHR in case there is no PUCCH transmission in the TTI where the PCell is reporting PHR

3. Whether the prohibitPHR-Timer is per-CC or per-UE, and when the prohibitPHR-Timer exipres, what should the UE report?
We address the above issues in this contribution.
2.1.1 PHR for scheduled/all UL CCs and per-UE PHR
On the issue of reporting the PHR for scheduled UL CCs only or for all configured UL CCs, we believe that reporting PHR only for scheduled UL CC will provide sufficient information for the eNB and no per-UE PHR report is needed. The reason is if the allocation does not change, the PR (power reduction) used by the UE will not change and if the allocation changes, the MPR will change as well so the PHR on the non-scheduled CCs will likely not apply anyway. 
Also, we believe per-UE PHR will not add extra information to the eNB because in Release 10, RAN4 only defines cases applicable to intra-band case, where there’s a single power amplifier (PA) for all CC’s. As such, the MPR is likely to be per-PA and based on the per-CC PHR, the eNB would have enough information to decide whether to increase/decrease the power. The detailed analysis as to why the discrepancy of the actual PR used by the UE and the one estimated by the eNB will not matter is provided in [1].
Also, the per-UE PHR report can be seen only as an optimization for some limited scenario that includes all of the following: no change in the assignments such as SPS, UE operating at the power limit, MPR defined per PA, and inter-band CC aggregation (which is not even applicable to the Rel-10 UEs).
Proposal 1: Report Type 1 PHR for scheduled UL CCs only. Per-UE PHR is not needed.

2.1.1 Type 2 PHR for PCell with no PUCCH transmission on PCell
On this issue, we believe the UE shall always report Type 2 PHR for the PCC regardless of whether or not there is PUCCH or PUSCH transmission or both on the PCC. The reason is the eNB can then estimate the power available for PUSCH transmission on any carrier more accurately since it knows the power left over by future PUCCH transmission on the PCC.

If there is no PUCCH transmission on the PCC, a reference PUCCH format can be used. If there is no PUSCH transmission on the PCC, the transmit power on PUSCH is assumed to be 0 when computing the Type 2 PHR.

Proposal 2: the UE shall always report Type 2 PHR for the PCC regardless of whether or not there is PUCCH or PUSCH transmission or both on the PCC.

Proposal 2.2: If there is no PUCCH transmission on the PCC, a reference PUCCH format can be used. If there is no PUSCH transmission on the PCC, the transmit power on PUSCH is assumed to be 0 when computing the Type 2 PHR.

2.1.2 ProhibitPHR-Timer applicability
We believe that per-CC timer is consistent with proposal 1 above where the UE only reports PHRs on the scheduled CCs. It is possible that after a PHR is reported for some CCs, the DL pathloss of some other CCs have exceeded the threshold, and the UE needs to report a PHR for those CCs. The UE will not be able to do so if there is only one per-UE timer.
Proposal 3 prohitbitPHR_Timer is per CC.
2.2 Coexistence with other RATs and SAR
In [1] we briefly touched upon simultaneous transmissions on different RATs and SAR requirements. We believe that it would be very useful to consider the above when defining the Rel.10 PHR. Using PA backoff to enable multi-RAT simultaneous transmissions or to meet SAR requirements is a very likely scenario. To support a good network operation it might be useful to consider some framework to include these in the PHR. 
3 Conclusion
In this contribution, we discussed various open issues on PHR reporting in LTE CA mode and we propose the following:
Proposal 1: Report Type 1 PHR for scheduled UL CCs. Per-UE PHR is not needed.

Proposal 2: UE shall always report Type 2 PHR for the PCC regardless of whether or not there is PUCCH or PUSCH transmission or both on the PCC.

Proposal 2.2: If there is no PUCCH transmission on the PCC, a reference PUCCH format can be used. If there is no PUSCH transmission on the PCC, the transmit power on PUSCH is assumed to be 0 when computing the Type 2 PHR.

Proposal 3 prohitbitPHR_Timer is per CC.
Furthermore, we think it would be useful to consider multi-RAT simultaneous transmissions or SAR when defining the Rel.10 PHR.
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