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1 Introduction 
In the RAN1 #62bis meeting, the power control issues for PUCCH format 3 have been discussed and it was agreed that an exact formula for the specific parameters depending on the payload on PUCCH, i.e. 
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, should be decided at RAN1 #63 meeting. The parameter 
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 provided by higher layers takes account of performance difference relative to PUCCH format 1a and the other parameter 
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 depends on the number of the transmitted bits [1]. In this document, we discuss the exact formula for 
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2 Remaining details on PUCCH format 3 power control
First, we define the following parameters:

· 
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: number of configured downlink component carriers (DL CCs) 
· 
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: number of activated DL CCs

· 
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: number of scheduled DL CCs from the UE perspective
· 
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: number of transport blocks received by the UE.

The PUCCH format 3 has been introduced for ACK/NACK transmission without CQI/PMI/RI. In addition, it was agreed in the RAN1 #62bis meeting that in case the ACK/NACK transmission with PUCCH format 3 collides with scheduling request (SR), positive/negative SR is indicated in an SR occasion by appending an extra information bit at the end of ACK/NACK information bits. Thus, 
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 for PUCCH format 3 should be formulated as a function of 
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, i.e. 
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, instead of a function of 
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. Also, a simple formula as used in Rel-8/9 should be used for 
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Proposal 1: We propose the following formula for 
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where 
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 is the number of HARQ bits, and 
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 in the subframes where the SR resource is configured and 
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 in other subframes.

Regarding how to decide the parameter 
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, three different alternatives were discussed depending on whether 
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 is based on the scheduled CCs, activated CCs, or configured CCs [2]:
Alt. 1: 
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 is determined based on the number of received TBs, i.e.
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This is beneficial in terms of power consumption because the least amount of power is allocated for PUCCH transmission compared with the other alternatives. However, if the UE misses some of the downlink assignments, the UE will transmit with a lower power than required for correct decoding and the eNB may not be able to decode ACK/NACK and SR correctly. Thus, we think this scheme is not appropriate unless a remedy for this problem is provided.

Alt. 2: 
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 is determined based on the number of activated component carriers and its configured transmission modes, i.e.
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where 
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 is the index for CCs activated but not scheduled and 
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 is the maximum number of TBs that can be simultaneously scheduled on CC 
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 under its configured transmission mode. If the number of scheduled CCs is less than the number of activated CCs, this scheme can allocate more power than actually required.
However, if the UE is scheduled on all the activated CCs most of the time when the UE is scheduled, the power waste due to over allocation can be minimized and we think this scheme is more appropriate for the correct decoding of ACK/NACK (and SR) at the eNB than Alt. 1.

Alt. 3: 
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 is determined based on the number of configured component carriers and its configured transmission modes, i.e.

[image: image32.wmf]()

1

LN

HARQdi

i

nKQ

-

=

=+

å


where 
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 is the index for CCs configured but not scheduled and 
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 is the maximum number of TBs that can be simultaneously scheduled on CC 
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 under its configured transmission mode. This scheme considers the case the eNB and UE have different understating about the number of activated CCs. However, this misunderstanding problem can be avoided by eNB implementation [2]. Thus, we think this scheme is not suitable because it can cause unnecessarily large power consumption.

Proposal 2: The parameter 
[image: image36.wmf]HARQ

n

 should be determined based on the number of activated component carriers and its configured transmission modes, i.e.
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where 
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 is the index for CCs activated but not scheduled and 
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 is the maximum number of TBs that can be simultaneously scheduled on CC 
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 under its configured transmission mode.

3 Conclusion
In conclusion, we propose the followings as an exact formula for PUCCH format 3 power control:
Proposal 1: We propose the following formula for 
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where 
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 is the number of HARQ bits, and 
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 in the subframes where the SR resource is configured and 
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Proposal 2: The parameter 
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 should be determined based on the number of activated component carriers and its configured transmission modes, i.e
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where 
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 is the index of CCs activated but not scheduled and 
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 is the maximum number of TBs that can be simultaneously scheduled on CC 
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 under its configured transmission mode.
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