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1 Introduction

The subject of Power Headroom Reporting (PHR) was not addressed at the RAN1#60 meeting. Although this topic has attracted attention from RAN1 and RAN4, no further agreement has been reached since the RAN1#59bis meeting [1-2]. Thus the current agreement about PHR is as per the agreement reached in RAN #59bis, namely:
PHR

· Per CC 

· PHR report should include CC specific reports for PUCCH/ PUSCH

· FFS whether individual or combined PUSCH/PUCCH PHR

In this contribution, we present the reasons for the need for a separate PHR for PUCCH in LTE-A, and make some further remarks for PHR mechanism in LTE-A.
2 Necessity of PHR for PUCCH
At the RAN1#60 meeting, there were contributions reflecting a variety of views about PHR in LTE-A [3-8]. Many contributions consider that PHR in LTE-A should be distinguished from that in LTE Rel-8 when concurrent PUCCH and PUSCH transmission is taken into account.
We share this view, and also feel a separate PHR for PUCCH should be adopted based on this reasoning: 
· For the concurrent PUSCH/PUCCH transmission, individual PUSCH PHR and PUCCH PHR help to improve UE’s PUSCH data scheduling and PUSCH link adaptation.
· Since LTE-A allows the concurrent PUSCH/PUCCH transmission; the eNB must have the authority to allocate a sub-frame and RBs for a UE to transmit PUSCH data and PUCCH signaling simultaneously. If eNB does not have any knowledge of the UE’s PUCCH transmit power, the eNB may not have enough information to reliably direct the UE whether implement concurrent PUSCH/PUCCH transmission or not, or which sub-frames and RBs should be scheduled for concurrent PUSCH/PUCCH transmission. Thus, separate PHR for PUCCH and for PUSCH may also be beneficial for the eNB to schedule concurrent PUSCH/PUCCH transmission.
· Since UE receives the wrong PUCCH TPC commands or does not receive the PUCCH TPC commands occasionally, the PUCCH TPC accumulated correction value has the accumulated error at eNB. For concurrent PUSCH/PUCCH transmission, if no PHR for PUCCH, the accumulated PUCCH TPC command error can influence the accuracy of PUSCH data scheduling at eNB. Therefore, for the sake of improving the accuracy of PUSCH data scheduling at eNB, it is so necessary for UE to implement PUCCH PHR that eNB can calibrate the PUCCH TPC accumulated correction value and eliminate the accumulated PUCCH TPC command error.
· Separate PUSCH PHR and PUCCH PHR may help to improve system performance, e.g., when a UE has a long time not to report PUSCH PHR, while multiple PUCCH transmissions occur and the total of multiple PUCCH transmit powers excesses the limited power, so in this case, a separate multiple PUCCH PHR reporting helps to improve system performance. And a scheme should be considered to resolve the PUCCH PHR in this scenario.
3 PHR mechanisms in LTE-A
In our opinion, PHR mechanisms in LTE-A are more complex than those in LTE Rel-8. Here we provide some more remarks:
(1) PHR should be per CC based. It was agreed in RAN1 59bis meeting.
(2) PHR should be per channel (PUSCH, PUCCH) based, i.e., PHR definition for PUSCH is 
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and PHR definition for PUCCH is
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.As the necessity described above, PHR per channel based is beneficial to both PUSCH UL power control and PUCCH UL power control.
(3) The container of PHR for PUCCH can be PUSCH. Since advanced mechanisms including concurrent PUSCH/PUCCH transmission and so on will be adopted in LTE-A, the containers of PHR for PUCCH which are different from the one of LTE-Rel-8.0 need to be further considered carefully. But from the perspectives of the backwards compatibility of LTE-Rel-8.0 and the implementation simplicity, it may be easier to consider PUSCH as the container of PUCCH PHR.
4 Conclusions

In this contribution, we analyze the necessity of separate PHR for PUCCH in LTE-A, and propose that separate PHR for PUCCH and for PUSCH should be adopted in LTE-A.
Proposal: Separate PHR for PUCCH and for PUSCH should be adopted in LTE-A.
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