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1
Introduction
Support of dual connectivity is a part of Rel-12, and RAN 1/2 have already made some decisions to enable dual connectivity operation. 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 #77 agreements related to power control processing time requirements:
· 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

· FFS on details

· Giving all the remaining power to a CG is not precluded

· If look-ahead is not assumed:

· Reserve P_SeNB and/or P_MeNB towards each eNB if there is potential uplink transmission

· If the UE knows it does not have transmission in the other CG in overlapped subframes based on at least semi-static information (e.g., TDD UL/DL config.), UE does not reserve the power for that CG

· For the remaining power, earlier transmission is higher priority

· FFS on whether there will be two types of UE behavior (supporting look-ahead and not supporting look-ahead) or there will be only one type of UE behavior

· Confirm WA with clarification:

· Power control changes are not allowed for one channel on one carrier in the middle of subframe in asynchronous case in dual connectivity (i.e., Power of on-going transmission is not adjusted)

· Within a CG, for the total power allocation, reuse Rel-11 relative priority and power scaling of different channel types

2.1
Power Control and Synchronization

At the email discussion [77-12] after the RAN1 meeting #77, the following was agreed:

Synchronous case

· It is FFS whether synchronous case realized by nonsynchronous case or not.

· If separate handling is realized, 

· Same handling with MTA i.e. RAN1 spec is written as if all subframes are aligned and total transmission power should not exceed P_cmax on any overlapped portion.

· Condition of synchronous case is according to RAN4 definition of synchronized dual connectivity operation. In terms of maximum uplink transmission timing difference, it is to be clarified whether synchronous case should be described as "the maximum uplink transmission timing difference between PCell's and pSCell's is less than x µs" or "the maximum uplink transmission timing difference between all TAGs is less than x µs". Other description is not precluded.

Non-synchronous case

· Look ahead is defined as UE to know actual UL transmission(s) in the latter part of the overlap portion.   

· At least for PUCCH/PUSCH, FFS Alt 1 or Alt 2.

· Alt 1. UE is not mandatory to look-ahead. 

· Alt 1-1. UE does not look-ahead.

· Alt 1-2. UE can choose between (a) look-ahead and (b) not look-ahead.

· Alt 2. UE is mandatory to look-ahead in condition Y. 

· In other than condition Y, 

· Alt 2-1. UE does not look-ahead

· Alt 2-2. UE can choose between (a) look-ahead and (b) not look-ahead.

· Discussed candidates of condition “Y” are:
- all TA values are less than y usec
- the maximum uplink transmission timing difference between TAGs is less than y µs
Other candidate(s) of condition Y is not precluded.

· It is FFS whether UE to inform look-ahead or not to the network.

As we noted before, except for the possible look-ahead and consideration of the second overlapped subframe in the asynchronous case, the same principles can be applicable for both synchronous and asynchronous dual connectivity operation. 
The condition where look ahead could be mandatory is when PDCCH is used for UL grant on all CCs (hence no ePDCCH) and TA is smaller than 60µs on any of the CCs. This encompasses ‘synchronous’ and slightly ‘asynchronous’ case, where there is no significant reduction of the UE processing time due to the look ahead. We also believe that a UE is allowed to look ahead in any circumstance. Hence, our preference is Alt 2-2, where condition Y above is all TA values are smaller than 60µs.
As for whether a UE needs to inform about look-ahead or not to the network, we do not see a strong reason for eNB to know whether UE utilizes look-ahead or not. 

Proposal 1:
UE is mandatory to look-ahead when PDCCH is used for UL grant on all CCs (hence no ePDCCH) and TA is smaller than 60µs on any of the CCs.

3
Conclusions 
Based on the discussion presented in the paper, we propose the following for the power control processing time requirements in dual connectivity operation:
Proposal 1:
UE is mandatory to look-ahead when PDCCH is used for UL grant on all CCs (hence no ePDCCH) and TA is smaller than 60µs on any of the CCs.
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