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1 Introduction
PUCCH format 4 and PUCCH format 5 are supported in Rel-13 eCA. In this contribution, we discuss a few remaining issues for these two new PUCCH formats. 
2 Discussion
It remains undecided whether the uplink power control for the new PUCCH formats are based on existing PUSCH or PUCCH formula. Given the new PUCCH formats support large payload size, using PUSCH power control formula is preferable since it avoids the h function required as in the existing PUCCH formula. Furthermore, it is noted that the h function is obtained by running link level simulations to some assumed channels, e.g. ETU or EPA, and then perform curve fitting to approximate the h function. It is more flexible to replace the h function by the 
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 component in the PUSCH power control formula. In this section, we provide the details of PUCCH power control for the new PUCCH formats.

Proposal 1: The UL power control for PUCCH format 4 and 5 are as follows:
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where 

· 
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is the number of PRBs for PUCCH format 4 in subframe I, and 
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 for PUCCH format 5;
· 
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is number of UCI bits including CRC bits; 
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 is the number of resource elements available in the PUCCH format for data transmission; 
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is parameter configured by higher layers;
· The value range of 
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for PUCCH format 4 and 5 needs to be decided;
· The rest of parameters are the same as in the existing PUCCH power control formula.
It has been agreed that transmit diversity is not supported for PUCCH format 4. For the same treatment, it is proposed that transmit diversity is not supported for PUCCH format 5.

Proposal 2: Transmit diversity is not supported for PUCCH format 5.

It has been already agreed that support of PUCCH format 5 is optional for UEs supporting more than 5 serving cells. Therefore, a UE capability is needed to indicate the support of PUCCH format 5. For PUCCH format 4, it is also proposed that a UE capability signalling is introduced. It is noted that PUCCH format 4 can be used to support aggregating more than 2 TDD serving cells of UL/DL configuration 5. Furthermore, it is noted that for FDD, PUCCH format 4 is not mandatory if the UE supports no more than 11 serving cells, since PUCCH format 3 can support up to 22 HARQ-ACK bits.

Proposal 3: Two UE capability bits are introduced, one for PUCCH format 4 and one for PUCCH format 5.
Furthermore, with the proposal of PUCCH format adaptation based on the number of UCI feedback bits [1], it is proposed that PUCCH format 4 and 5 are only used when the number of UCI feedback bits is larger than 22. In case the number of UCI bits is no more than 22, PUCCH format 3 shall be used.

Proposal 4: PUCCH format 4 and 5 is only used for UCI payload size larger than 22.
Consequently, we have: 

Proposal 5: For a UE supporting PUCCH format 4 or PUCCH format 5, the network can configure the UE to use PUCCH format 4 or 5 only if the maximum UCI on a PUCCH is larger than 22; otherwise, the existing PUCCH format 3 shall be used.
3 Conclusions
In this contribution, we discuss the remaining issues of CSI feedback for Rel-13 eCA, with the following proposals: 
Proposal 1: The UL power control for PUCCH format 4 and 5 are as follows:
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is the number of PRBs for PUCCH format 4 in subframe I, and 
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 for PUCCH format 5;
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is number of UCI bits including CRC bits; 
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 is the number of resource elements available in the PUCCH format for data transmission; 
[image: image19.wmf]25

.

1

=

S

K

; 
[image: image20.wmf]offset

b

is parameter configured by higher layers;
· The value range of 
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for PUCCH format 4 and 5 needs to be decided;
· The rest of parameters are the same as in the existing PUCCH power control formula.
Proposal 2: Transmit diversity is not supported for PUCCH format 5.

Proposal 3: Two UE capability bits are introduced, one for PUCCH format 4 and one for PUCCH format 5.

Proposal 4: PUCCH format 4 and 5 is only used for UCI payload size larger than 22.
Proposal 5: For a UE supporting PUCCH format 4 or PUCCH format 5, the network can configure the UE to use PUCCH format 4 or 5 only if the maximum UCI on a PUCCH is larger than 22; otherwise, the existing PUCCH format 3 shall be used.
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