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1. Introduction
In RAN1#78, following agreements were reached [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 describe our views on the remaining FFS aspects highlighted yellow above, which are related to the UE behavior on the remaining power allocation for PUCCH/PUSCH in DC power-control mode 1 (i.e., power-control for synchronous case).

2. Remaining issues on power-limited handling of PUCCH/PUSCH
2.1. Priority between periodic CSI and aperiodic CSI

Periodic CSI can be used to check how the DL CSI roughly is, and be used to monitor whether the UL from the UE is correctly detectable by exploiting its periodic transmission manner. On the other hand, Aperiodic CSI is used to achieve detailed CSI of the UE to perform finer link adaptation. Considering that the connection on the PCell is more important than any others for the UE configured with dual connectivity, periodic CSI on PCell is more important than the aperiodic CSI on SCG serving cells. However, the periodic CSI on PCell can be protected by configuring the guaranteed power on MCG. For the remaining power usage, it is reasonable to assume that the aperiodic CSI has higher priority than periodic CSI.
Proposal 1:

· For the remaining power, aperiodic CSI can have higher priority than periodic CSI.

2.2. Whether priority rule based on channel type is considered

It was discussed whether the priority rule based on the channel type is considered in addition to the UCI type. We do not see the need of such mechanism as the important aspect is whether the UCI is protected or not. Introduction of this priority rule further increases the number of combination of the rule and hence the UE implementation would be complicated while the effectiveness is unclear/marginal.
Proposal 2:

· Prioritization based on channel types on which the UCI is transmitted is not introduced.

2.3. Whether UE can drop PUSCH and piggyback the multiplexed HARQ-ACK onto PUCCH in power-limited case

There was a proposal that when a UE is transmitting PUSCH with UCI (e.g., HARQ-ACK), if the UE is power-limited, the UE can drop UL-SCH and piggyback the UCI onto PUCCH so that the UCI is successfully transmitted by solving the power-limited situation. This is seen by the eNB as if the UE misses the UL grant. The question is whether such UE behavior is explicitly specified or is mandated as a mean to solve the power-limited situation. We do not think it is necessary/beneficial due to the following reasons.
· A UE may still be in power-limited after the UCI piggyback on PUCCH is carried out. In this case, the UE is still required to solve the power-limited situation using other means hereafter. Furthermore, PCMAX and PCMAX,c would need to be re-calculated after the piggyback. As such, the UE behavior related to the power-limited handling becomes more complicated. 
· After UL-SCH is dropped and UCI is piggybacked on PUCCH in order to solve the power-limited situation, further remaining power may be available in some cases. It is not clear how to handle this additional remaining power. If further utilization of this additional remaining power after the UCI piggyback on PUCCH is considered, the UE behavior becomes more complicated.
· Since RAN1 already agreed “Within a CG, for the total power allocation, reuse Rel-11 relative priority and power scaling of different channel types”, the UE can perform Rel.11 based power-limited handling within a CG, such as power-scaling of PUSCH with UCI, in order to solve the power-limited situation. If the different UE behavior, dropping UL-SCH and performing piggyback the UCI onto PUCCH, is introduced, UE may have two different means of power-limited handling. Then, RAN1 would be required to specify in which condition the UE shall perform power-scaling the PUSCH with UCI or dropping UL-SCH.
As such, we think that further specification works and UE implementation efforts on this power-limited handling is not essential. Therefore, we do not think such UE behavior should be  explicitly specified or should be mandated.
Proposal 3:

· Additional UE behavior of UL-SCH dropping and piggyback the UCI onto PUCCH is not explicitly specified or is not mandated as a mean to solve the power-limited situation.
3. Conclusion
In this contribution, we proposed the following.
Proposal 1:

· For the remaining power, aperiodic CSI has higher priority than periodic CSI.

Proposal 2:

· Priority difference of the same UCI type when it is transmitted on PUSCH or PUCCH is not introduced.

Proposal 3:

· Additional UE behavior of UL-SCH dropping and piggyback the UCI onto PUCCH is not explicitly specified or is not mandated as a mean to solve the power-limited situation.
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