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10.1
UE procedure for determining physical uplink control channel assignment

If the UE is configured for a single serving cell and is not configured for simultaneous PUSCH and PUCCH transmissions, then in subframe 
[image: image1.wmf]n

 uplink control information (UCI) shall be transmitted

· on PUCCH using format 1/1a/1b or 2/2a/2b if the UE is not transmitting on PUSCH in subframe 
[image: image2.wmf]n

 or if it is transmitting at least SR and aperiodic CSI with no associated transport block in which case the aperiodic CSI is not transmitted.  
· on PUSCH if the UE is transmitting on PUSCH in subframe 
[image: image3.wmf]n

 unless the PUSCH transmission corresponds to a Random Access Response Grant or a retransmission of the same transport block as part of the contention based random access procedure, in which case UCI is not transmitted

If the UE is configured for a single serving cell and simultaneous PUSCH and PUCCH transmissions, then in subframe
[image: image4.wmf]n

 UCI shall be transmitted

· on PUCCH using format 1/1a/1b if the UCI consists only of HARQ-ACK/SR

· on PUCCH using format 2/2a/2b if the UCI consists only of CSI.

· on PUCCH and PUSCH if the UCI consists of HARQ-ACK/SR and CSI with HARQ-ACK/SR transmitted on PUCCH using format 1/1a/1b and the CSI transmitted on PUSCH  
If the UE is configured with more than one serving cell and is not configured for simultaneous PUSCH and PUCCH transmissions, then in subframe 
[image: image5.wmf]n

 UCI shall be transmitted 

· on PUCCH if the UE is not transmitting on any PUSCH in subframe
[image: image6.wmf]n

 or if the UCI consists of at least SR and aperiodic CSI with no associated transport block in which case the aperiodic CSI is not transmitted.
· on PUCCH using format 1/1a/1b/3 if the UE is not transmitting on any PUSCH in subframe 
[image: image7.wmf]n

 and the UCI consists of HARQ-ACK/SR
· on PUCCH, if the UE is not transmitting on any PUSCH in subframe
[image: image8.wmf]n

,  using format 2 if the UCI consists only of periodic CSI  or using format 2a/2b if the UCI consists of periodic CSI and HARQ-ACK, the HARQ-ACK would be otherwise transmitted using format 1a/1b, and the parameter simultaneousAckNackAndCQI is set to “TRUE”.
· on PUSCH with aperiodic CSI and at least one associated transport block.
· on primary cell PUSCH if the UCI consists of periodic CSI and/or HARQ-ACK and if the UE is transmitting on the primary cell PUSCH in subframe 
[image: image9.wmf]n

 unless the primary cell PUSCH transmission corresponds to a Random Access Response Grant or a retransmission of the same transport block as part of the contention based random access procedure, in which case UCI is not transmitted.

· on PUSCH of secondary cell with smallest ScellIndex if the UCI consists of only periodic CSI and/or HARQ-ACK and if the UE is not transmitting on primary cell PUSCH but is transmitting on at least one secondary cell PUSCH in subframe 
[image: image10.wmf]n

.  

· where reporting prioritization and collision handling of periodic CSI reports of a certain PUCCH type is given in Section 7.2.2. 

If the UE is configured with more than one serving cell and simultaneous PUSCH and PUCCH transmissions, then in subframe 
[image: image11.wmf]n

 UCI shall be transmitted

· on PUCCH, if the UE is not transmitting on any PUSCH in subframe
[image: image12.wmf]n

,  using format 1/1a/1b/3 if the UCI consists only of HARQ-ACK/SR

· on PUCCH, if the UE is not transmitting on any PUSCH in subframe
[image: image13.wmf]n

,  using format 2 if the UCI consists only of periodic CSI  or using format 2a/2b if the UCI consists of periodic CSI and HARQ-ACK, the HARQ-ACK would be otherwise transmitted using format 1a/1b, and the parameter simultaneousAckNackAndCQI is set to “TRUE”.

· on PUCCH and primary cell PUSCH if the UCI consists of HARQ-ACK and periodic CSI and the UE is transmitting on the primary cell PUSCH in subframe 
[image: image14.wmf]n

, in which case the HARQ-ACK is transmitted on PUCCH using format 1/1a/1b/3 and the periodic CSI transmitted on PUSCH unless the primary cell PUSCH transmission corresponds to a Random Access Response Grant or a retransmission of the same transport block as part of the contention based random access procedure, in which case periodic CSI is not transmitted.

· On PUCCH and PUSCH of secondary cell with smallest ScellIndex if the UCI consists of HARQ-ACK and periodic CSI and if the UE is not transmitting on primary cell PUSCH but is transmitting on at least one secondary cell PUSCH in subframe 
[image: image15.wmf]n

, in which case, the HARQ-ACK is transmitted on PUCCH using format 1/1a/1b/3 and the periodic CSI transmitted on PUSCH.
· On PUCCH and PUSCH if the UCI consists of HARQ-ACK/SR and aperiodic CSI in which case the HARQ-ACK/SR is transmitted on PUCCH using format 1/1a/1b/3 and the aperiodic CSI transmitted on PUSCH as described in Section 7.2.
UE transmits PUCCH only on the primary cell.

A UE is configured by higher layers to transmit HARQ-ACK on one antenna port 
[image: image16.wmf])
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 or two antenna ports 
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Throughout the following sections, subframes are numbered in monotonically increasing order; if the last subframe of a radio frame is denoted as 
[image: image18.wmf]k

, the first subframe of the next radio frame is denoted as 
[image: image19.wmf]1
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10.1.1  
PUCCH format information
Using the PUCCH formats defined in section 5.4.1 and 5.4.2 in [3], the following combinations of UCI on PUCCH are supported:

· Format 1a for 1-bit HARQ-ACK  or in case of FDD for 1-bit HARQ-ACK with positive SR

· Format 1b for 2-bit HARQ-ACK or for 2-bit HARQ-ACK with positive SR

· Format 1b for up to 4-bit HARQ-ACK with channel selection when the UE is configured with two serving cells in the case of FDD or, in the case of TDD, when the UE is configured with one or two serving cells
· Format 1 for positive SR

· Format 2 for a CSI report when not multiplexed with HARQ-ACK

· Format 2a for a CSI report multiplexed with 1-bit HARQ-ACK for normal cyclic prefix

· Format 2b for a CSI report multiplexed with 2-bit HARQ-ACK for normal cyclic prefix

· Format 2 for a CSI report multiplexed with HARQ-ACK for extended cyclic prefix

· Format 3 for up to 10-bit HARQ-ACK for FDD and for up to 20-bit HARQ-ACK for TDD

· Format 3 for up to 11-bit corresponding to 10-bit HARQ-ACK and 1-bit positive/negative SR for FDD and for up to 21-bit corresponding to 20-bit HARQ-ACK and 1-bit positive/negative SR for TDD.

A UE that supports up to 4 HARQ-ACK bits shall use PUCCH format 1b with channel selection for transmission of HARQ-ACK when configured with more than one serving cell. 

A UE that supports more than 4 HARQ-ACK bits is configured by higher layer signalling to use either PUCCH format 1b with channel selection or PUCCH format 3 for transmission of HARQ-ACK for TDD or when configured with more than one serving cell in FDD.  

For PUCCH Format 3, a UE configured with a transmission mode that supports up to two transport blocks on serving cell 
[image: image20.wmf]c

 and receives a PDSCH transmission with a single transport block or a PDCCH indicating downlink SPS release associated with the serving cell 
[image: image21.wmf]c

 shall generate a NACK as the HARQ-ACK response for the other transport block.

The scrambling initialization of PUCCH format 2, 2a, 2b and 3 is by C-RNTI.

In case of collision between a periodic CSI report and an HARQ-ACK in a same subframe without PUSCH and the UE is configured with a single serving cell, the periodic CSI report is multiplexed with HARQ-ACK on PUCCH if the parameter simultaneousAckNackAndCQI provided by higher layers is set TRUE, otherwise the CSI is dropped. 

In case of collision between a CSI and an HARQ-ACK in a same subframe without PUSCH and the UE is configured with more than one serving cell, the periodic CSI report is multiplexed with HARQ-ACK on PUCCH if the parameter simultaneousAckNackAndCQI provided by higher layers is set TRUE and if the HARQ-ACK corresponds to a PDSCH transmission or PDCCH indicating downlink SPS release only on the primary cell, otherwise CSI is dropped.
In case of collision between a periodic CSI and an HARQ-ACK in a same subframe with PUSCH, the periodic CSI is multiplexed with the HARQ-ACK in the PUSCH transmission in that subframe if the UE is not configured by higher layers simultaneous PUCCH and PUSCH transmissions. Otherwise, if the UE is configured by higher layers simultaneous PUCCH and PUSCH transmissions, the HARQ-ACK is transmitted in the PUCCH and the periodic CSI in transmitted in the PUSCH.
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