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1. Introduction

At RAN1 #70, decisions for UL control enhancements for carrier aggregations were made and the simultaneous CSI +HARQ-ACK transmission in PUCCH Format 3 feature is now supported by Rel-11 terminals. In this contribution, power control for this new PUCCH Format 3a (CSI+HARQ-ACK) is discussed.  

2. Power control for PUCCH Format 3a 

PUCCH Format 3a is introduced in [3] as the format used to transmit multi-cell HARQ-ACK and periodic CSI according to previous agreements in 3GPP. The power control formula needs to be determined and a series of simulations in EPA and ETU has been conducted and the results are shown below given as the required SNR to meet the 1% CSI BLER and 0.1# HARQ-ACK BER targets. For PUCCH Format 3, the power control formula for HARQ-ACK and SR transmissions can be expressed as
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Where the slope is 
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 and 
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 depending on the use of a dual RM encoder or not (threshold is 11 bits).  We have found by simulations that the following expression provides a very good match to simulation results in both ETU and EPA channel models and we have analyzed both with 
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It was found that for PUCCH Formats where CSI is included (Format 3a according to the terminology in [3]), a good match is found for a single value 
[image: image8.wmf]3

=

c

 and there is no need to use different c depending on the payload, see simulation results and curve fitting in the Appendix. 

3. Conclusion

We have the following proposal:

For PUCCH Format 3a (CSI+SR+HARQ-ACK), the term that depends on payload in the power control formula is
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4. Appendix


[image: image10]
Figure 1 Fitting to c=3 dependence on CSI bits, as a function of A/N bits
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Figure 2 Fitting to c=3 dependence on A/N bits, as a function of CSI bits
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Figure 3 Fitting to c=3 dependence on CSI bits, as a function of A/N bits
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Figure 4 Fitting to c=3 dependence on A/N bits, as a function of CSI bits
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Figure 5 Fitting to c=2 dependence on CSI bits, as a function of A/N bits
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Figure 6 Fitting to c=2 dependence on A/N bits, as a function of CSI bits
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