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1
Introduction
In this document we address the remaining power control processing time requirements questions related to the dual connectivity.
2         Discussion
The following are the RAN1 #78 agreements related to power control processing time requirements:
· At least for PUCCH and PUSCH, for asynchronous dual-connectivity,

· All remaining power is first made available to CG associate with earlier transmission

· No-Look-ahead (for the case that transmission timing difference is larger than around 33 micro sec) is specified as the UE behavior

· Definition of synchronous and asynchronous dual-connectivity is according to RAN4

· Timing relationship in any TA groups should be clarified in RAN4.
· FFS: For asynchronous dual connectivity with the case that transmission timing difference is very small (e.g., around 33 micro sec).
The outcome of the email discussion captured the following possible approaches:

· If a UE supports only synchronized DC scenarios, a UE shall apply DC power control mode 1 as long as the maximum uplink timing difference between signals to different serving cells belonging to different CGs is equal to or less than [33us]. 
· Otherwise, similar to MTA,  treat this case as an error case
· If the network signaling approach is used, 
· If the network signals DC power control mode 1, a UE shall apply DC power control mode 1 as long as the maximum uplink timing difference between signals to different serving cells belonging to different CGs is equal to or less than [33us]. 
· Otherwise, similar to MTA, treat this case as an error case
· Otherwise, a UE shall apply DC power control mode 2 as long as the maximum uplink timing difference between signals to different serving cells belonging to different CGs is larger than [33us].
· UE behavior if the maximum uplink timing difference between signals to different serving cells belonging to different CGs is equal to or less than [33us].
· Alt 1: UE shall apply DC power control mode 2 in this case
· Alt 2: UE shall apply DC power control mode 1 in this case
· If the UE-based approach is used
· A UE shall apply DC power control mode 1 if the maximum uplink timing difference between signals to different serving cells belonging to different CGs is equal to or less than [33us].
· Otherwise, the UE shall apply DC power control mode 2.
The DC power control mode 1 assumes the following UE behavior
· All the remaining power can be shared. 
· Priority is determined based on UCI type across CG for the remaining power
The DC power control mode 2 assumes the following UE behavior

· Reserve P_SeNB and/or P_MeNB towards each eNB if there is potential uplink transmission. 
· All remaining power is first made available to CG associated with earlier transmission.

2.1
Power Control and Synchronization

We believe that it is beneficial to have commonly understood UE behaviour among UE and eNB. That is best achieved by the network based signalling which would uniquely define the UE behaviour in both synchronous and asynchronous DC operation:

· If the network signals DC power control mode 1, a UE shall apply DC power control mode 1 as long as the maximum uplink timing difference between signals to different serving cells belonging to different CGs is equal to or less than [33us]. 

· Otherwise, similar to MTA, treat this case as an error case
· If network signals DC PC mode 2, UE shall apply DC PC mode 2 regardless of uplink timing difference between signals to PCell and pSCell

This approach also ensures that there is no frequent reselection between the two DC PC modes at the UE. Any type of UE based approach carries the possibility of ping-pong behavior. 
Proposal 1: The network based approach is used to determine which DC PC mode UE shall apply

· If the network signals DC power control mode 1, a UE shall apply DC power control mode 1 as long as the maximum uplink timing difference between signals to different serving cells belonging to different CGs is equal to or less than [33us]. 

· Otherwise, similar to MTA, treat this case as an error case

· If network signals DC PC mode 2, UE shall apply DC PC mode 2 regardless of uplink timing difference between signals to PCell and pSCell.
3
Conclusions 
Based on the discussion presented in the paper, we propose the following approach for the power control processing in dual connectivity operation:
Proposal 1: The network based approach is used to determine which DC PC mode UE shall apply

· If the network signals DC power control mode 1, a UE shall apply DC power control mode 1 as long as the maximum uplink timing difference between signals to different serving cells belonging to different CGs is equal to or less than [33us]. 

· Otherwise, similar to MTA, treat this case as an error case

· If network signals DC PC mode 2, UE shall apply DC PC mode 2 regardless of uplink timing difference between signals to PCell and pSCell.
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