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1 Introduction
In RAN1#76bis meeting, the issues of power headroom calculation and reporting were raised. In RAN2#85bis meeting, there were many discussions on PHR related issues, and the following is assumed [1]:
=> Whether to include Real PH or Virtual PH for cells belong to other eNB is left up to RAN1 decision. 

Then this contribution discussed about the power headroom report of UE for the support of dual connectivity from RAN1 perspective.
2 Discussion
In Rel-10 CA, power headroom is calculated and reported per cell. PHR provides information to the eNB on how much power is available at the UE in a particular subframe with corresponding UL scheduling. With ideal backhaul, a central scheduler at eNB can make scheduling decisions in subsequent subframes for all cells based on the PHRs of these cells. 
In case of dual connectivity, scheduling decisions in the MeNB and SeNB are made independently. Due to the non-ideal backhaul, it is difficult to exchange the information about the power headroom and scheduling decision between eNBs as fast as in Rel-10 CA. Therefore, RAN2 has made the following assumption [2]:
=>
PHR includes PH information of all activated cells in a UE.
For PHR reporting for the cells belonging to the other eNB, whether to include real PHR or virtual PHR should be decided in RAN1. Three options can be considered.  
· Option 1: UE reports real PHR
The power headroom calculation and report for the cells follows Rel.11 procedure. UE reports the real PH to both eNBs. No new behavior of UE need to be defined for power headroom calculation and report, except the reporting to both eNBs. 
Of course, the PHR for the cells of one eNB (also reported to the other eNB) does not provide full information of uplink transmission, including the RB number and scheduling type. Then the receiving eNB still have no idea about the exact power usage by this eNB.  For example, even one eNB knows the PH of cells of the other eNB is very large, it may still hesitate to make the decision on scheduling a high-power UL transmission, as the high PH of the other eNB may come from very limited number of PRBs and the burst traffic may reduce the power headroom quickly.   
· Option 1a: UE reports real PHR with additional information.
By this option, additional information about the scheduling decision of one eNB is reported to the other eNB to make good use of associated PHR information. Such scheduling information may include the transport format and/or size of scheduled PUSCH. Although one eNB still has no idea about the future scheduling decision and the corresponding power usage of the other eNB, such information together with corresponding PHR can provide not only the real power usage in current instance, but also a good prediction for the future. Thus it can help the eNB to make its own scheduling decision better. For example, if the PH and corresponding number of PUSCH PRBs of cells in one eNB are both large enough, the other eNB can reasonably assume that scheduling a large uplink transmission by itself is safe.  
· Option 2: UE reports virtual PHR.
In Rel-10 CA, if UE does not transmit PUSCH in subframe i for serving cell c, the virtual power headroom for a Type 1 report is calculated using [3]
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In this formula, the number of RB of PUSCH is assumed to be one, and dynamic scheduling of PUSCH is assumed. 

In DC, if the virtual PHR is reported to the other eNB even in case that there is PUSCH scheduling indeed in one eNB, no additional information related to the actual scheduling decision and power usage of this eNB is available. Such information will not provide any meaningful help to the scheduling decision for receiving eNB.  In addition, if the UE receives the random access response message for a serving cell 
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, which is also unknown to the other eNB.
With respect to the availability of both real power headroom and good prediction of future scheduling, option 1a is preferred. 
Proposal: UE reports real PHR of cells in one eNB together with corresponding PUSCH scheduling information, e.g., transport format of PUSCH, to the other eNB. 
3 Conclusions
In this contribution, the PHR procedure of UE for dual connectivity is discussed. An eNB can acquire how the UE’s power is actually used by another eNB based on the real PHR together with the corresponding information about the PUSCH transmission. From the viewpoint of efficient power usage of UE, option 1a is preferred.
The following are proposed. 
Proposal: UE reports real PHR of cells in one eNB together with corresponding PUSCH scheduling information, e.g., transport format of PUSCH, to the other eNB.
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