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1 Introduction

The values of 
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 for the power control formula of PUCCH format 4 or PUCCH Format 5 remain to be specified. This contribution considers the determination of the 
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 values. 

2 Determination of F_PUCCH(F) Values
For PUCCH format 4/5, the setting of the UE transmit power
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 in subframe i for serving cell [image: image4.wmf]c

 is defined by [1]
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Relative to PUCCH format 1a, the additional term for PUCCH Format 4 transmission in 
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 PRB, or for PUCCH Format 5, is the 
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.  
Figure 1 shows the required SINR for PUCCH format 1a and for PUCCH Format 4 for the EPA channel, 3 Kmph UE speed, and 1x2 Tx/Rx configuration. 
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Figure 1: Required SINR for PUCCH Format 1a and PUCCH Format 4
For a 31-bit total payload (23 HARQ-ACK bits and 8 CRC bits) and transmission in 1 PRB, the SINR difference is about 6 dB. Therefore, for a 31-bit total payload, 
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. In case of no SRS multiplexing, 
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 is about – 7 dB while with SRS multiplexing, it is about -6.5 dB. Therefore, 
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 should be about 12-13 dB. 
For PUCCH Format 4 transmission over 
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 PRBs, given that the code rate is already below 1/3, the SINR difference decreases by 
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 dB. For PUCCH Format 5, the SINR difference increases by about 3 dB (code rate is also below 1/3 for a 31-bit total payload).
A total of 8 
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 have been agreed to be supported (which seems somewhat excessive). The 8 
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 values can be {16, 15, 14, 13, 12, 11, 10, 9} or, given the large redundancy of 8 
[image: image17.wmf](

)

F

F_PUCCH

D

 values, some values can be reserved and the possible values can be {15, 14, 13, 12, 11, 10, reserved, reserved}.  

Proposal 1: The 
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 values for PUCCH format 4 and transmission in 1 PRB are {15, 14, 13, 12, 11, 10, reserved, reserved}. The 
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 value for PUCCH format 4 and transmission in 
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 PRBs is determined by decreasing the 
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 value for 1 PRB by 
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Proposal 2: The 
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 values for PUCCH format 5 are {18, 17, 16, 15, 14, 13, reserved, reserved}.
3 Conclusions

This contribution considered the determination of the 
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 values for PUCCH Format 4 and for PUCCH Format 5 and proposes to inform RAN2 of the following.
Proposal 1: The 
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 values for PUCCH format 4 and transmission in 1 PRB are {15, 14, 13, 12, 11, 10, reserved, reserved}. The 
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 value for PUCCH format 4 and transmission in 
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 value for 1 PRB by 
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Proposal 2: The 
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 values for PUCCH format 5 are {18, 17, 16, 15, 14, 13, reserved, reserved}.
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