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1
Introduction
In the last meeting it was agreed that that at least one new PUCCH format will be specified. This new PUCCH format will have a PUSCH-like structure without CDM component for data and control symbols. PUSCH-like structure is already now used for UCI transmission in the case that UCI-only transmission takes place in PUSCH. As discussed in our contributions [1] and [2] we propose that UCI transmission on PUSCH in Rel-13 eCA is done in the same way as in Rel-12. We propose that joint coding is used for the UCI bits in the new PUCCH format, while the existing separate coding is used for the UCI transmission on the PUSCH. Also it should be noted that frequency dependent dynamic scheduling can be used for UCI on PUSCH transmission but for the PUCCH transmission this is not possible. Because of this we think that power control of the new PUCCH format should be aligned with the current PUCCH PC formula. Regarding UCI transmission on PUSCH we think power control should follow the PUSCH power control.
In the last meeting it was also concluded that more studies are needed if a new PUCCH format that includes CDM component, is also specified. We would like to point out that power control aspects of the new PUCCH format(s) can only be studied and defined after the detailed structure of the new format(s) is/are decided. Even if the new PUCCH format is similar to some existing format but the number of control signalling bits is increased, PC aspects of that format need to be studied and agreed.
2
UL PC for the new PUCCH Format
PUCCH transmit power is defined in the 36.213 with the following formula:
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In the formula there are three PUCCH format dependent parameters:
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 scales PUCCH tx power up depending on number of payload bits in the PUCCH transmission. The actual scaling function, that depends on number PUCCH payload bits, is defined separately for each PUCCH format. Very likely the existing scaling functions for the current PUCCH formats cannot be reused because the number of supported payload bits will be significantly larger in the new PUCCH format and likely the new format itself is different from the current PUCCH formats. So, the scaling function for the new PUCCH format can only be defined after further details of new PUCCH format are agreed.
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parameter defines relative power difference of the PUCCH format compared to the PUCCH format 1a. For example relative power difference of PUCCH format 1b (2-bit A/N) compared to format 1a (1-bit A/N) is 3dB. In addition to the estimated required power difference compared to format 1a, couple of other values can be configured for 
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 so that eNB can change the relative quality of different PUCCH formats. Definition of 
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values can be done after the details of the new PUCCH format are agreed
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is used in the case that UE is configured to transmit PUCCH on two antenna ports. If two antenna port transmission is used, PUCCH performance is improved so that it is possible to reduce PUCCH tx power. Values of this parameter are defined separately for each PUCCH format. For almost all the PUCCH formats the possible values for 
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are 0dB and -2dB but there is one format with values 0dB and -1dB. As discussed in the [3] we propose that transmit antenna diversity is not supported for the new PUCCH format in Rel-13. 

Proposal #1: Rel-12 power control formula is a starting point when defining PC for the new PUCCH format. Values of 
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 and 
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 parameters are defined for the new PUCCH format. Transmit antenna diversity is not supported in Rel-13 and therefore 
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 is not considered in Rel-13.
3
UL PC for the UCI on PUSCH transmission
As pointed out above in section 1, power control of UCI on PUSCH transmission should be based on PUSCH power control. The current PUSCH PC formula enables different power control strategies to be applied. Probably the most typical way of operating UL PC is such that PSD of the UE transmissions is kept at the constant level and depending on the required bit rate and available SINR, the number of scheduled RBs and MCS is adjusted. In this case no changes are needed to the current PC, when number of the UCI bits is increased. There is also a PC mode where UE tx power is scaled depending on the scheduled number of bits per resource element. It could be discussed whether some modifications are needed to this mode. We think that the changes needed for PUSCH on UCI transmission are small and also in this PC mode modifications to the current PUSCH UL PC definitions are not needed.
Proposal #2: Rel-12 power control for PUSCH can be used without modifications for Rel-13 eCA in the case that UCI-only transmission takes place on the PUSCH or UCI is transmitted together with the data on the PUSCH.
5
Conclusions
In this contribution we discuss about UL PC for the rel-13 eCA. We discuss about potential changes due to the new PUCCH format and increased number A/N bits. We have the following proposals: 
Proposal #1: Rel-12 power control formula is a starting point when defining PC for the new PUCCH format. Values of 
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 parameters are defined for the new PUCCH format. Transmit antenna diversity is not supported in Rel-13 and therefore 
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 is not considered in Rel-13.
Proposal #2: Rel-12 power control for PUSCH can be used without modifications for Rel-13 eCA in the case that UCI-only transmission takes place on the PUSCH or UCI is transmitted together with the data on the PUSCH.
Also we would like to point out that PUCCH format dependant parameter values 
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and 
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can only be agreed after the details of the PUCCH format(s) are agreed. This needs to be taken into account when considering support for additional new PUCCH formats.
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