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1 Introduction

In RAN1#76bis and RAN1#77 meeting, there were discussion on uplink power control issues for dual connectivity and made a lot of progress on that issues [1]. After RAN1#77, further email discussion by an RAN1 reflector has been concluded with the following outcome [2] of email discussions in [77-11]. 
Working assumption:

· The remaining power can be allocated to both eNBs according to priority rule.

Agreements:

· A unified design/common framework for both synchronous case and asynchronous case if look-ahead is supported.

· Simultaneous PUSCH/PUCCH transmission can be independently configured per CG. 

· RAN4 should confirm whether independent PUSCH/PUCCH simultaneous transmission per CG can be supported.
Conclusions:

· Continue discussion on priority rule details in RAN1#78
· Continue discussion on the remaining issues in RAN1#78
In this contribution, we discuss on priority rule related power allocation issues for uplink power control in case of power limited on dual connectivity.
2 UL power allocation 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 with dual connectivity. In other words, after being performed firstly power scaling within each cell group by priority rule in Rel-10/11 CA, power allocation between different cell groups should applied to UL channel/signal transmission for the UE configured with dual connectivity.
· Proposal 1: 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 the RAN1 email discussion, we have not concluded on a priority rule based on UCI type across CGs. During email discussion, there were two alternatives on that issue as following [2]: 
· Alternative 1: PUCCH on MCG > PUCCH on SCG > PUSCH with UCI on MCG > PUSCH with UCI on SCG > PUSCH without UCI on MCG > PUSCH without UCI on SCG
· Alternative 2: HARQ-ACK (via PUCCH or PUSCH) on MCG > HARQ-ACK (via PUCCH or PUSCH) on SCG > PUSCH on MCG > PUSCH on SCG
The Alt-1 is that priority of channel type and CG across CGs should be considered on the perspective of reusing Rel-11 power scaling such as prioritizing PUCCH over PUSCH, PUSCH with UCI over PUSCH without UCI with marginal specification impact of power allocation across CGs and for the simplicity. The Alt-2 is to consider CG and only UCI content such as information priorities (e.g. HARQ-ACK > CSI > Data) regardless of channel type according to an agreement at RAN1 #77 meeting as following [1]: 

Agreements at RAN1 #77
· In both synchronous and asynchronous cases:

· If look-ahead is supported or in synchronous case
· All the remaining power can be used
· For the remaining power, priority is determined based on UCI type across CG for channels not satisfied by P_SeNB or P_MeNB
From our perspectives, Alt-2 seems more likely to be based on prioritization in Rel-10/11 CA since Rel-10/11 priority rule is HARQ-ACK > CSI > Data regardless of physical channel type carrying the information. Therefore, it seems beneficial to keep Rel-10/11 priority rule such as HARQ-ACK > CSI > Data on the perspective of maintaining CA operation in dual connectivity and giving priority on MCG rather than SCG for dual connectivity. 
· Proposal 2: It seems beneficial to keep Rel-10/11 priority rule such as HARQ-ACK > CSI > Data on the perspective of maintaining CA operation in dual connectivity and giving priority on MCG rather than SCG for dual connectivity.

For the remaining UL channel/signal e.g. SR/PRACH/SRS, from our perspectives, it is also desirable that the priority rule should be also further designed in terms of minimizing MeNB coverage impact such as having priority on MCG rather than SCG in case colliding of the same UCI content and reusing Rel-10/11 CA principle under dual connectivity. 
· Proposal 3: In terms of minimizing MeNB coverage impact, power allocation for UL channel/signal combination across CGs should be further considered 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: 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 2: It seems beneficial to keep Rel-10/11 priority rule such as HARQ-ACK > CSI > Data on the perspective of maintaining CA operation in dual connectivity and giving priority on MCG rather than SCG for dual connectivity.
· Proposal 3: In terms of minimizing MeNB coverage impact, power allocation for UL channel/signal combination across CGs should be further considered as extension of Rel-10/11 CA rule.
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