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Introduction
[bookmark: _Ref398821160]In this contribution, we discuss the power control issues for sPUCCH.
Discussion 
1.1 Overview of Rel-14 PUCCH power control
In LTE Rel-14, the PUCCH power control was specified as the following [1]
· For PUCCH format 1/1a/1b/2/2a/2b/3

 [dBm]
· For PUCCH format 4/5

 [dBm]
Where
· 

is the configured UE transmit power in subframe i for serving cell .
· cis the higher layer configured target received power
· 

 is the downlink path loss estimate calculated in the UE for serving cell 
· 
is a UCI payload specific power offset dependent on the used PUCCH format
· 
is the PUCCH format specific power offset relative to PUCCH format 1a
· 
 is the power offset related to the number of transmit antenna ports.
· 
 is the closed loop power control loop and is updated by TPC command 
· 
 is the number of RBs used for PUCCH format 4/5
· 
 is an adjustment factor depending on the UCI payloads
1.2 sPUCCH power control considerations
In general the sPUCCH power control scheme can be similar as in LTE PUCCH. However, some sTTI specific power control operations are necessary. 
1) 
 should be separately defined for sTTI based transmission
2) 

 should be separately configurable per UE for sPUCCH for each sTTI length, in additional to the existing for PUCCH. The reason is the degraded link level performance for sPUCCH compared to PUCCH, as studied in TR36.881 [2], as well as the different BER target for URLLC using sTTI. 
3) 


The PUCCH format or UCI payload related parameters (e.g. ,,)should also be introduced for sPUCCH. However, this can be decided later when the sPUCCH format design becomes clearer. 
4) 

The closed loop power control loop  can be separately accumulated for PUCCH and sPUCCH, given the open loop target receive power  and target BER are different and considering the dynamic switch between sPUCCH and PUCCH in per subframe granularity. For sPUCCH, only the TPC command in DL grant schedules sTTI transmission is accumulated.
Conclusions
In this contribution, the sPUCCH power control was discussed, following are proposed.

Proposal 1:  should be separately defined for sTTI based transmission

Proposal 2:  should be separately configurable per UE for sPUCCH for each sTTI length. 
Proposal 3: The PUCCH format or UCI payload related parameters can be decided later when the sPUCCH format design becomes clear. 

Proposal 4: The closed loop power control loop  are separately accumulated for PUCCH and sPUCCH. For sPUCCH, only the TPC command in DL grant schedules sTTI transmission is accumulated.
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