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1 Introduction

In RAN1#76bis meeting, discussion on uplink power control issues for dual connectivity has been started and further discussion by an email reflector was concluded with the following outcome of email [1]. In this contribution, we discuss about uplink power control related issues on dual connectivity.
2 Discussion on UL Power Control in Dual Connectivity
2.1 Power sharing between MeNB and SeNB
Different with Rel-10/11 CA, the UE would be experienced frequent power limitation situation for UL transmission toward each eNB due to the use of an independent scheduler between the MeNB and SeNB with non-ideal backhaul. So, it is necessary how to share power between MeNB and SeNB from the perspective of MeNB coverage. On the email discussion after RAN1 #76bis, it was agreed as a working assumption that dynamic power sharing is supported for dual connectivity. In this section, we further discuss power sharing issue in terms of MeNB coverage to confirm working assumption.
Semi-static power sharing 

In case of semi-static power sharing, due to the fact that power sharing across eNBs is semi-statically configured and a UE transmit power is restricted to configured maximum transmit power toward each eNB during certain period, it can reduce the MeNB coverage and results in throughput performance degradation.
Dynamic power sharing

In order to make possible not to reduce MeNB coverage, the UE should be able to use any remaining power from SeNB towards satisfying the power requirement of the MeNB for transmission on a subframe. If dynamic power sharing is allowed, remaining transmission power toward SeNB can be used to UL transmission for MeNB. So, it seems beneficial from the perspective of maintaining MeNB coverage that dynamic power sharing is supported as compared with semi-static power sharing. Therefore, we propose to confirm that dynamic power sharing between MeNB and SeNB is supported for dual connectivity in terms of minimizing impact on MeNB coverage. In addition, the details regarding how to share dynamically transmit power toward different should be further discussed in RAN1 [1].
· Proposal 1: Dynamic power sharing between MeNB and SeNB is supported for dual connectivity.

2.2 UL power scaling in case of power-limited
In order to reuse Rel-10/11 CA mechanism such as PUCCH priority over PUSCH, PUSCH priority carrying UCI and dropping rule for UL channel/signal combination on power allocation point of view, power scaling mechanism for UL channel/signal combination transmission under dual connectivity should be firstly applied within each cell group to the UE configured as dual connectivity. In other words, after being performed firstly power scaling within each cell group by priority rule in Rel-10/11 CA, power scaling between different cell groups should applied to UL channel/signal transmission for the UE configured with dual connectivity.
· Proposal 2: In power limited case,  power scaling should be firstly performed within each cell group based on Rel-10/11 CA rule and then power scaling between different cell groups might be applied to the UE for dual connectivity
In terms of minimizing MeNB coverage impact, power scaling mechanism between different cell groups should be further investigated. The UL power control related new UE behavior between different cell groups might be necessary in the following cases:
· PRACH on MCG and PRACH on SCG

· PRACH on MCG and PUCCH on SCG

· PUCCH on MCG and PUCCH on SCG

· PUCCH/ PUSCH(w/-UCI or w/o-UCI)/SRS on MCG and PUCCH/PUSCH(w/-UCI or w/o-UCI)/SRS on SCG

· Proposal 3: In terms of minimizing MeNB coverage impact, power scaling mechanism for UL channel/signal combination between different cell groups should be further designed as extension of Rel-10/11 CA rule.
3 Conclusion
As a conclusion, we summarize our view regarding UL power control related issues for dual connectivity.
· Proposal 1: Dynamic power sharing between MeNB and SeNB is supported for dual connectivity.

· Proposal 2: In power limited case,  power scaling should be firstly performed within each cell group based on Rel-10/11 CA rule and then power scaling between different cell groups might be applied to the UE for dual connectivity
· Proposal 3: In terms of minimizing UL coverage impact, power scaling mechanism for UL channel/signal combination between different cell groups should be further designed as extension of Rel-10/11 CA rule.
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