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1 Introduction

In the last RAN1#77 meeting, transmission power control in dual connectivity was discussed. The agreements in dual connectivity were summarized as below: 
Agreements
· In both synchronous and asynchronous cases, at least for PUCCH/PUSCH
· Minimum guaranteed power allocation P_SeNB and/or P_MeNB can be configured
· P_SeNB >=0, P_MeNB >=0
· FFS: P_SeNB+P_MeNB <= PCmax
· FFS: P_SeNB+P_MeNB <= 100%
· The total power allocation per CG Palloc_xeNB can be determined by 
(1) Power allocation up to P_SeNB and P_MeNB (i.e. Ppre_SeNB and Ppre_MeNB) 
· At first, UE needs to allocate power per each eNB up to P_SeNB or P_MeNB (if configured) respectively regardless of priority rule if transmission is scheduled
· Ppre_xeNB = min {power based on actual grant/assignment and TPC commands, P_xeNB}
(2) Plus allocation of remaining power
Agreements:
· 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
Upon the email discussion output [1] about transmission power control in dual connectivity after RAN1#77 meeting, the agreements for dual connectivity were summarized as below: 

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.
In this contribution we discuss power allocation scheme for SRS in dual connectivity, when the transmission power of the overlapped portion between SRS and other channel exceeds the power limitation.
2 SRS in dual connectivity 
The power control operations for PUSCH/PUCCH have been discussed for dual connectivity in last meeting and email discussion. However, UE behavior of SRS power allocation needs further discussion, when the transmission power of the overlapped portion between SRS and other channel exceeds the power limitation.  
In Rel-11 MTA, when SRS symbol overlaps with PUSCH/PUCCH/PRACH in the other serving cell, the UE shall drop SRS if its total transmission power exceeds 
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on any overlapped portion of the symbol. As shown in Figure 1, if the overlapped portion between two subframes from different TAGs is less than one SRS symbol, the UE should jointly consider the power requirement of the SRS in subframe i and subframe j+1 as Rel-11 MTA operation (in Rel-11 MTA, the overlapped portion is less than 32.47 us). Therefore, the UE shall drop SRS the same as Rel-11 MTA scenario, if its total transmission power exceeds 
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 in any overlapped portion of this SRS symbol.
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Figure 1., SRS processing of dual connectivity when the overlapped portion between subframe i and subframe j+1 is less than one SRS symbol
Proposal 1: At least for the overlapped portion between two subframes from different TAGs is less than one SRS symbol, UE shall drop SRS if its total transmission power exceeds
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 in any overlapped portion in the SRS symbol.
On the other hand, if the overlapped portion between two subframes from different TAGs is larger than one SRS symbol as in Figure 2, when UE prepares to transmit SRS, the PUCCH/PUSCH on subframe j+1 is already transmitted, so the subframe j+1 and subframe i will not cause total transmission power exceeds 
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 in any portion of this SRS symbol. 
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Figure 2., SRS processing of dual connectivity when the overlapped portion between subframe i and subframe j+1 is larger than one SRS symbol
3 Conclusions
In this contribution we investigate SRS processing in power allocation for dual connectivity. Based on the analysis we have the following proposals:

Proposal 1: At least for the overlapped portion between two subframes from different TAGs is less than one SRS symbol, UE shall drop SRS if its total transmission power exceeds
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 on any overlapped portion in the SRS symbol.
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