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1. Introduction

In RAN1 #62 bis, there were discussions as following;
· Define 4 values for
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 for PUCCH format 3.

· Decide whether the parameter 
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 for PUCCH format 3 is based on 

· number of activated component carriers together with configured transmission modes on the associated component carriers

· number of configured CCs

· number of received PDCCHs

· Agree formula for 
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In this contribution, we provide our views on the power control for PUCCH format 3.
2. Discussions
In [3], the setting of the UE transmit power 
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for the physical uplink control channel (PUCCH) transmission in subframe i is defined by
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The parameter 
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 for PUCCH format 3 is based on one of the following;

· number of activated component carriers together with configured transmission modes on the associated component carriers

· number of configured CCs
· number of received PDCCHs
The basis on the number of configured CCs can be a quite safe power control way considering missed DL assignment case. For example, when a UE is configured by five CCs and is configured by 2 codewords per CC, a UE sends 10 A/N bits based on the agreement stating that the codebook selection based on configured CCs and configured transmission modes for each CC. If eNB provides a UE two DL assignments and the UE successfully receives the DL grants, a UE will decide 
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. Since an eNB can efficiently decode A/N bits using side information (eg. scheduling information), too much unnecessary power consumption will occur at UE side in this case. Therefore, the power control based on configured DL CCs seems not to be adequate.
On the other hands, power control based on received PDCCHs would result in insufficient transmit power to meet A/N requirement in some cases. For example, when a UE received two PDCCHs but eNB actually scheduled five PDCCHs, a UE will transmit PUCCH based on two received PDCCHs with not enough transmit power. 
Therefore, as a compromise, the value of 
[image: image11.wmf]HARQ

n

 can be decided based on activated DL CCs with configured transmission modes on the associated component carrier. A possible A/N bit error may happen in misunderstanding CC activation between eNB and UE, but it might be safer than the determination based on scheduled PDCCHs considering missed DL assignments.
In addition, the parameter 
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can be also considered together with SR bit since joint coding of SR+A/N in SR subframe was agreed in RAN1 62 bis meeting. Since there is no misunderstanding between eNB and UE about SR subframe, the 1 bit SR can be taken into account according to SR subframe. As a simple example, with not considering joint coding of A/N+CSI, the value of 
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 could be revised to 
[image: image14.wmf](

)

,,

CQIHARQSR

hnnn

 which can be given as follows;
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6. Conclusions
In this contribution, we provide our views on some aspects on power control for PUCCH format 3 as following;
· The parameter of 
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is determined by the number of activated component carriers together with configured transmission modes on the associated component carriers.

· The value of 
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 for PUCCH format 3 can be considered together with SR bit in SR subframe. For example,

· 
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