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1 Introduction

In RAN1#77 meeting, it was agreed that the remaining power can be allocated to both eNBs according to UCI type rule. The exact mechanisms to support channel priority across CGs for the remaining power were further agreed as below[1]: 
Agreements:

· At least for PUCCH/PUSCH, remaining power is allocated on a per-transmission basis

· When UE apply priority rule for PUCCH/PUSCH across CGs, the priority rule for PUCCH/PUSCH across CGs to utilize remaining power is as the followings

· HARQ-ACK = SR > CSI > PUSCH without UCI 
· FFS: Priority between periodic and aperiodic CSI
· If a channel has more than one type of UCI, the prioritization across CG is based on the highest priority UCI type

· The same UCI type collides, MCG gets higher priority over SCG

· FFS whether priority rule based on channel type is considered

· If considered, the same UCI type collides, channel type of PUCCH gets higher priority over PUSCH

· If considered, the same UCI type with same channel type collides, MCG gets higher priority over SCG

· FFS: For asynchronous case with the case that transmission timing difference is very small (e.g., around 33 micro sec), the priority rule for PUCCH/PUSCH across CGs to utilize remaining power
· FFS: UE can drop PUSCH and piggy back the multiplexed HARQ-ACK onto PUCCH in power limited case

· FFS: How/whether to ensure eNB and UE have the same understanding of synchronous case

In this contribution we further investigate UCI type rules of dual connectivity. The FFS points of priority rules and UCI handling will be addressed. The FFS on asynchronous case and how/whether to ensure same understanding between eNB and UE are addressed in [2]
2 On the priority between periodic and aperiodic CSI
In current specification, when periodic CSI and aperiodic CSI occur in the same subframe, only aperiodic CSI will be transmitted while the periodic CSI is dropped, considering that the content in aperiodic CSI can include that from periodic CSI. In dual connectivity, the same rule can be used when the aperiodic CSI and periodic CSI are in the same CG. However, when they are in different CGs, it is not always true that aperiodic CSI in one CG is with higher priority than the periodic CSI in another CG. On the other hand, having aperiodic CSI with higher priority than periodic CSI may improve the chance for the successful transmission of CSI when it is urgently needed. 
Therefore, we slightly prefer to keep the same priority between aperiodic CSI and periodic CSI in different CGs for simplicity.
Proposal 1: It is slightly preferred to keep the same priority between aperiodic CSI  and periodic CSI in different CGs
3 On the need of additional channel type based priority
According to the discussion in last meeting, there are two detailed approaches of priority rules across CGs when the same UCI type collides. 

· Approach 1: 
· The same UCI type collides, MCG gets higher priority over SCG
· Approach 2: 
· The same UCI type collides, channel type of PUCCH gets higher priority over PUSCH.
· The same UCI type with same channel type collides, MCG gets higher priority over SCG

Since UCI type based priority rules have been agreed, there seems to be no additional reason to address the channel type based priority. Therefore, it is proposed that priority rule based on channel type is not considered.
Proposal 2: When the same UCI type collides, MCG gets higher priority over SCG
4 On UE dropping PUSCH which carries UCI
It was left FFS whether UE can drop PUSCH and transmit the multiplexed HARQ-ACK onto PUCCH in power limited case.At least two cases can be considered for UE to drop PUSCH which carries UCI:
Case 1: PUSCH with multiplexed HARQ-ACK in MeNB, HARQ-ACK on PUCCH in SeNB, and UE is power limited without considering additional lower prioritized channels.  When the PUSCH on MeNB is with sufficiently large size, UE can be power limited and the PUCCH on SeNB is scaled.  In this case, HARQ-ACK on SeNB is actually penalized by UL-SCH transmission, which is contradictory to the principle of the adopted prioritization rules, both in Rel-10/11 and in dual connectivity. 
Case 2: PUSCH with multiplexed HARQ-ACK in both MeNB and SeNB, and UE is power limited without considering additional lower prioritized channels.  When the PUSCH on MeNB or SeNB is with sufficiently large size, the HARQ-ACK in SeNB can be penalized.  In this case, UE can consider dropping the PUSCH in SeNB.
After UE drops the PUSCH, it is reasonable to transmit the multiplexed HARQ-ACK on PUCCH. 

A concern to allow such dropping is that UE may need additional iteration in power control processing. However, in case 1 and case 2, UE would consider to drop the PUSCH if it is power limited without considering the additional channels that are lower prioritized, e.g., PUSCH without UCI. UE is capable to handle the mentioned additional iteration since it does not require more iteration than the case that UE needs to deal with the additional lower prioritized channels.

Proposal 3: UE can drop PUSCH and transmit the multiplexed HARQ-ACK onto PUCCH in power limited case 
5 Conclusions
In this contribution we investigate priority rules of dual connectivity. Based on the analysis we have the following proposals:

Proposal 1: It is slightly preferred to keep the same priority between aperiodic CSI  and periodic CSI in different CGs 
Proposal 2: When the same UCI type collides, MCG gets higher priority over SCG
Proposal 3: UE can drop PUSCH and transmit the multiplexed HARQ-ACK onto PUCCH in power limited case 
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