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1. Introduction
In RAN1#61 meeting, RAN1 achieved the following agreement [1]:
“RAN1#61 agreed that for each UL component carrier, the PHR would account for the maximum power reduction (MPR).”
The actual triggers are left for RAN2 to decide. In RAN2#70bis meeting, the new triggers for PHR have been proposed in [2]. In this contribution, we give our consideration on the MPR impact in CA and propose to introduce the new PHR trigger to reduce the impact in Rel-10.
2. Discussion
2.1. Impact on MPR
There are two factors included in PHR calculation which are unknown in eNB, pathloss and Pcmax,c. Pcmax,c could be different for different UE and difference CC, because it is mainly related to the UE’s Tx power class, per-CC p-Max configuration and MPR. Except the impact of UE’s Tx power class and p-Max configuration, MPR would be changed dynamically and widely since it is according to the allocated uplink resource. The widely changed MPR will bring more complexity to eNB on estimating the UE’s remaining Tx power and acquiring the Pcmax.c and pathloss precisely, which would lead eNB to reduce the UE’s uplink resource allocation and power allocation’s efficiency and lead to more UE’s power wasting. 
In Rel-8/9, the MPR of UE is 1dB or 2dB in majority case, so it is no problem to ignore it. But in Rel-10 the MPR would be widely larger than Rel-8/9 for the following three factors, The MPR would be 4dB, 6dB or10dB, which could not be ignored by eNB.
· CL-DFT-S-OFDM transmission
· Occurrence of PUCCH and PUSCH in same TTI
· Occurrence of multiple CCs in same TTI
Considering the MPR’s negative impact on the eNB’s uplink resource allocation and the widely range of MPR brought by Rel-10 new uplink transmission way, new PHR trigger for MPR should be considered to minimize the negative impact as much as possible. 

2.2. New PHR trigger
There are two alternatives to reduce the MPR impact.
Alternative 1: UE trigger PHR for MPR

In this alternative, PHR will be triggered when MPR exceeds a threshold, and we can use R bit to distinguish the new PHR trigger. When eNB receives the PHR, the eNB could consider boosting the additional power derived from MPR if the next scheduling is non-big-MPR scheduling, i.e. only a R8/9 PUSCH transmission in one CC. 
Here we give an example:
We assume that the power class of UE is 23dBm. In Pcell, the PUCCH and PUSCH is transmitted in same TTI, the calculated MPR is 3.5dB exceeding the threshold configured by eNB, i.e.3dB. The PHR is triggered and reported with the PH value equal to 3dB. When eNB acquires the PHR, eNB can judge that the at least 3dB power is reduced due to MPR, so the eNB could consider the power headroom about 6dB and boosting more power than 3dB, in the next non-big-MPR scheduling, e.g. only PUSCH transmission in Pcell.
Alternative 2: eNB trigger PHR  for MPR

In this alternative, eNB is responsible for triggering PHR for MPR. When the eNB wants to schedule PUCCH and PUSCH in one TTI or using CL-DFT-S-OFDM transmission, the eNB could trigger a PHR or multiple PHRs which are calculated with virtual PUCCH and PUSCH format predefined. The virtual MPRs are also included in the PHRs which are triggered by the eNB. The eNB scheduler can allocate the UL resource and power precisely based on the PHR/MPR information related to the corresponding virtual grant.
Here we give an example:

We assume that the power class of UE is 23dBm. When the eNB wants to schedule PUSCH using CL-DFT-S-OFDM transmission, the eNB will trigger the UE to report a PHR by a virtual CL-DFT-S-OFDM format. The eNB can estimate that the power of virtual CL-DFT-S-OFDM format is about 15dBm in this scheduling, in advance, according to the previous PHRs. When the virtual MPR is 5dB, and then the reported PHR is 3dB, the eNB can consider the available power about 17~18dBm, not total max UE power, in the next CL-DFT-S-OFDM scheduling.
Based on the above analysis, we suggest the above two new PHR triggers can be introduced in Rel-10.
Proposal: The above two new PHR triggers are introduced in Rel-10.
3. Conclusion
In this contribution, we give the consideration on new PHR triggers for MPR with the proposal as below:
Proposal: The above two new PHR triggers are introduced in Rel-10.
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