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1. Introduction

At RAN1 #70 the HARQ mapping design of the SORTD with PUCCH format 1b with channel selection was finalized. One of the remaining topics is how the power control is defined when the UE is configured with SORTD for PUCCH format 1b with channel selection. This is the topic of this contribution.

2. Discussion

During Rel-10 the power control for PUCCH was updated to accommodate the new PUCCH formats and also to be able to handle TxD for most of the PUCCH formats. The updates resulted in that the PUCCH power control is defined as follows: 
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There are three terms in the power control Eq. (1) that are format dependent and defined as follows:
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 adjusts the power based on the payload size of the PUCCH format relative to PUCCH format 1a,
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 defines the power offset between PUCCH format 1a and the related PUCCH format,
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 defines the additional gain with operating with TxD for a certain PUCCH format.

Studying the impact of introducing SORTD for PUCCH format 1b with channel selection on these parameters, we see that for 
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 are generally associated with the used PUCCH format as such and not depending on whether TxD is used. From this perspective we see that the same parameters can be used independent from if SORTD or not is used for PUCCH format 1b with channel selection. Consequently what needs to be defined is the possible value range for the parameter 
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 which is applicable when SORTD is configured for this format. 

For all the currently defined TxD schemes on PUCCH there are two value defined within the value range of the parameter 
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. These two values are 0 dB and a second value that corresponds to the negative of the relative gain of utilizing SORTD compared to not using it. The first value will be used to enlarge the coverage area of the UE and the second value will be used to lower the transmission power used by the UE to enlarge the capacity on PUCCH. The remaining question is then what the gain is with SORTD for PUCCH format 1b with channel selection. 

Based on previously submitted contributions we see that [2] indicated an average gain of about 1 dB, [3] indicate an average gain of about 1.3 dB and [4] indicates an average expected gain of 1 dB. Considering a reasonable implementation margin as well in the gain of SORTD for PUCCH format 1b with channel selection a reasonable value to assume would be in the order of 1 dB. 

Proposal
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 is introduced for PUCCH format 1b with channel selection with the values {0 dB, -1 dB}

3. Conclusion

In this contribution we discuss the impact on power control because of the introduction of SORTD for PUCCH format 1b with channel selection. Based on the discussion we propose that

· RAN1 indicate the following RAN2
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 is introduced for PUCCH format 1b with channel selection with the values {0 dB, -1 dB}

4. References

[1] R1-123162
Transmit diversity for PUCCH format 1b with channel selection
Intel Corporation

[2] R1-122113
Transmit diversity for PUCCH format 1b with channel selection
ZTE

[3] R1-121227
PUCCH format 1b with channel selection Tx Diversity
Alcatel-Lucent, Alcatel-Lucent Shanghai Bell
_1410253172.unknown

_1410253200.unknown

_1410253158.unknown

_1410253147.unknown

