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1. Introduction

In RAN1#77 and the email discussion [77-15] launched after RAN1#77, several issues on PHR (Power Headroom Report) for Dual Connectivity were discussed and the following agreement was made [1].

	Agreement[1]:
· Type 2 PHR for PCell and pSCell whichever belongs to the other CG/eNB is always reported in dual connectivity.
· Send an LS to RAN2 to ask to define corresponding PHR MAC CE.
· New PHR trigger is up to RAN2.
· Working assumptions:
· No additional PH calculation equation other than those in Rel.11 is introduced.
· FFS if PCMAX needs to be introduced in PHR when UE is not configured to always report virtual PH of the activated cells belonging to the other CG/eNB.
· FFS using real PCMAX,c in PH calculation in case that it is available.
· PHR is not averaged over multiple subframes before reported.
· PHR reporting behavior for the serving cells in the scheduling eNB remains the same as in Rel.11.
· FFS: For asyn case, PHR is calculated using the first overlapped portion.
* Above underlined aspects were continued to be discussed.


In this contribution, we discuss remaining power headroom issues for Dual Connectivity.
2. Discussion
The first FFS point is that whether PCMAX needs to be introduced in PHR or not when UE is not configured to report always virtual PH of the activated cells belonging to the other CG/eNB. From the agreements in RAN1#77, if UE is not configured to report always virtual PH of such cells, UE is configured to report actual PH of the activated cells when there is a PUCCH/PUSCH transmission for a cell in the other CG/eNB [2]. The purpose of reporting actual PH of the activated cells across a CG/eNB is considered to be a report of total remaining UE transmission power to both MCG and SCG. If UE transmits PCMAX at the same time as it transmits actual PHs to eNBs, then the eNBs can estimate the total remaining UE transmission power accurately by using the reported PCMAX and the reported actual PHs. However, the extended PHR MAC control element in Release 11 does not have a field to convey PCMAX. Therefore, the definition of a new extended PHR MAC control element needs to be introduced in RAN2 specification, while the extended PHR MAC control element in Release 11 remains in the current definition so as to maintain compatibility with Carrier aggregation. This specification change in RAN2 might assume to be not so big, but if PCMAX or/and total remaining UE transmission power can be estimated to some extent within eNBs by using other values, e.g. PEMAX,c, it might be better not to change the definition of extended PHR MAC control element for including PCMAX.
Proposal 1:
· The specification change of extended PHR MAC control element to notify PCMAX is not necessary.
The second FFS point is that even if UE is configured to report always virtual PH of the activated cells belonging to the other CG/eNB, UE calculates PH by using real PCMAX,c in case that a PUSCH/PUCCH transmission occurs in the other CG/eNB. If UE transmits PH calculated based on real PCMAX,c for the other CG/eNB in such case, eNB might obtain realistic information by the PH compared with virtual PH. However, from the agreements in RAN1#77, eNB can configure UE to report either always virtual PH or actual PH when there is a PUCCH/PUSCH transmission for a cell in the other CG/eNB. Therefore, if eNB configures UE to report always virtual PH but it also needs PH based on real PCMAX,c in case that it is available, then it is enough for eNB to configure UE not to report always virtual PH from the beginning.
Proposal 2:

· When UE is configured to report always virtual PH, UE calculates the virtual PH based on Release 11 equations.
The third FFS point is whether PHR is calculated using the first overlapped subframe or the last overlapped subframe. The majority opinion in the email discussion [77-15] was to use the first overlapped subframe [1]. To use the last overlapped subframe means that UE waits to start PH calculation until the reception of information necessary for look-ahead, namely an uplink grant of the other CG/eNB, irrespective of whether the UE performs look-ahead of power calculation. If the UE cannot finish calculating PH, encoding and modulation by its transmission timing after waiting until the reception of uplink grant of the other CG/eNB, the first overlapped subframe is the only alternative to be used for PH calculation. On the other hand, when UE processing is in time for a transmission timing even if UE calculates PH after waiting until the reception of uplink grant of the other CG/eNB, we can choose one from two alternative, the first overlapped subframe and the last overlapped subframe which UE calculates PH using. However it can be considered that there might be not so big influence on performance because PHR is delayed report. Therefore, it is enough to use the first overlapped subframe irrespective of processing time in UE.

Proposal 3:
· The first overlapped subframe is used for the calculation of both actual PH and virtual PH.
3. Conclusion
In this contribution, we propose:
Proposal 1:
· The specification change of extended PHR MAC control element to notify PCMAX is not necessary.
Proposal 2:
· When UE is configured to report always virtual PH, UE calculates the virtual PH based on Release 11 equations.
Proposal 3:

· The first overlapped subframe is used for the calculation of both actual PH and virtual PH.
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