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7.2.2
Periodic CSI Reporting using PUCCH

A UE is semi-statically configured by higher layers to periodically feed back different CSI (CQI, PMI, PTI, and/or RI) on the PUCCH using the reporting modes given in Table 7.2.2-1 and described below.   

Table 7.2.2-1: CQI and PMI Feedback Types for PUCCH CSI reporting Modes

	
	
	PMI Feedback Type

	
	
	No PMI
	Single PMI

	PUCCH CQI                 Feedback Type
	
	
	

	
	Wideband
	Mode 1-0
	Mode 1-1

	
	(wideband CQI)
	
	

	
	
	
	

	
	UE Selected
	Mode 2-0
	Mode 2-1

	
	(subband CQI)
	
	


For each of the transmission modes defined in Section 7.1, the following periodic CSI reporting modes are supported on PUCCH:

Transmission mode 1
: Modes 1-0, 2-0

Transmission mode 2
: Modes 1-0, 2-0

Transmission mode 3
: Modes 1-0, 2-0

Transmission mode 4
: Modes 1-1, 2-1

Transmission mode 5
: Modes 1-1, 2-1

Transmission mode 6
: Modes 1-1, 2-1

Transmission mode 7
: Modes 1-0, 2-0

Transmission mode 8
: Modes 1-1, 2-1 if the UE is configured with PMI/RI reporting; modes 1-0, 2-0 if the UE is configured without PMI/RI reporting 

Transmission mode 9 
: Modes 1-1, 2-1 if the UE is configured with PMI/RI reporting and number of CSI-RS ports>1; modes 1-0, 2-0 if the UE is configured without PMI/RI reporting or number of CSI-RS ports=1.
The periodic CSI reporting mode for each serving cell is configured by higher-layer signalling. Mode 1-1 is configured to be either submode 1 or submode 2 via higher-layer signaling using the parameter PUCCH_format1-1_CSI_reporting_mode. 

For the UE-selected subband CQI, a CQI report in a certain subframe of a certain serving cell describes the channel quality in a particular part or in particular parts of the bandwidth of that serving cell described subsequently as bandwidth part (BP) or parts. The bandwidth parts shall be indexed in the order of increasing frequency and non-increasing sizes starting at the lowest frequency. 
For each serving cell
· There are a total of N subbands for a serving cell system bandwidth given by
[image: image1.wmf]DL

RB

N

 where
[image: image2.wmf]ë

û

k

N

/

DL

RB

subbands are of size k. If 
[image: image3.wmf]é

ù

ë

û

0

/

/

DL

RB

DL

RB

>

-

k

N

k

N

 then one of the subbands is of size
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· A bandwidth part j is frequency-consecutive and consists of 
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subbands where J bandwidth parts span S or 
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 as given in Table 7.2.2-2. If 
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, k and J.  
· Each bandwidth part j, where 0 ≤ j ≤ J-1, is scanned in sequential order according to increasing frequency.

· For UE selected subband feedback a single subband out of 
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 subbands of a bandwidth part is selected along with a corresponding L-bit label indexed in the order of increasing frequency, where
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The CQI and PMI payload sizes of each PUCCH CSI reporting mode are given in Table 7.2.2-3.

The following CQI/PMI and RI reporting types with distinct periods and offsets are supported for the PUCCH CSI reporting modes given in Table 7.2.2-3: 

· Type 1 report supports CQI feedback for the UE selected sub-bands 

· Type 1a report supports subband CQI and second PMI feedback
· Type 2, Type 2b, and Type 2c report supports wideband CQI and PMI feedback

· Type 2a report supports wideband PMI feedback

· Type 3 report supports RI feedback

· Type 4 report supports wideband CQI

· Type 5 report supports RI and wideband PMI feedback

· Type 6 report supports RI and PTI feedback

For each serving cell, the periodicity 
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 (in subframes) and offset 
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 (in subframes) for CQI/PMI reporting are determined based on the parameter cqi-pmi-ConfigIndex (
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) given in Table 7.2.2-1A for FDD and Table 7.2.2-1C for TDD. The periodicity 
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  for RI reporting are determined based on the parameter ri-ConfigIndex (
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) given in Table 7.2.2-1B. Both cqi-pmi-ConfigIndex and ri-ConfigIndex are configured by higher layer signalling.  The relative reporting offset for RI 
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 takes values from the set 
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. If a UE is configured to report for more than one CSI subframe set then parameter cqi-pmi-ConfigIndex and ri-ConfigIndex respectively correspond to the CQI/PMI and RI periodicity and relative reporting offset for subframe set 1 and cqi-pmi-ConfigIndex2 and ri-ConfigIndex2 respectively correspond to the CQI/PMI and RI periodicity and relative reporting offset for subframe set 2.
In the case where wideband CQI/PMI reporting is configured:

· The reporting instances for wideband CQI/PMI are subframes satisfying 
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· In case RI reporting is configured, the reporting interval of the RI reporting is an integer multiple 
[image: image25.wmf]RI

M

 of period 
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 (in subframes). 

· The reporting instances for RI are subframes satisfying 
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In the case where both wideband CQI/PMI and subband CQI reporting are configured:

· The reporting instances for wideband CQI/PMI and subband CQI are subframes satisfying 
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· When PTI is not transmitted (due to not being configured) or the most recently transmitted PTI was equal to 1:

· The wideband CQI/ wideband PMI (or wideband CQI/wideband second PMI for transmission mode 9) report has period 
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. The integer 
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 is defined as 
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 is the number of bandwidth parts.

· Between every two consecutive wideband CQI/ wideband PMI (or wideband CQI/wideband second PMI for transmission mode 9) reports, the remaining 
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 reporting instances are used in sequence for subband CQI reports on 
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 full cycles of bandwidth parts except when the gap between two consecutive wideband CQI/PMI reports contains less than 
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 reporting instances due to a system frame number transition to 0, in which case the UE shall not transmit the remainder of the subband CQI reports which have not been transmitted before the second of the two wideband CQI/ wideband PMI (or wideband CQI/wideband second PMI for transmission mode 9) reports. Each full cycle of bandwidth parts shall be in increasing order starting from bandwidth part 0 to bandwidth part 
[image: image37.wmf]1

J

-

. The parameter
[image: image38.wmf]K

 is configured by higher-layer signalling.

· When the most recently transmitted PTI is 0:

· The wideband first precoding matrix indicator report has period 
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is signalled by higher layers.

· Between every two consecutive wideband first precoding matrix indicator reports, the remaining  reporting instances are used for a wideband second precoding matrix indicator with wideband CQI as described below

· In case RI reporting is configured, the reporting interval of RI is 
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 times the wideband CQI/PMI period 
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, and RI is reported on the same PUCCH cyclic shift resource as both the wideband CQI/PMI and subband CQI reports.

· The reporting instances for RI are subframes satisfying 
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In case of collision of a CSI report with PUCCH type 3, 5, or 6 of one serving cell with a CSI report with PUCCH type 1, 1a, 2, 2a, 2b, 2c, or 4 of the same serving cell the latter CSI report with PUCCH type (1, 1a, 2, 2a, 2b, 2c, or 4) has lower priority and is dropped. 
If the UE is configured with more than one serving cell, the UE transmits a CSI report of only one serving cell in any given subframe. For a given subframe, in case of collision of a CSI report with PUCCH type 3, 5, 6, or 2a of one serving cell with a CSI report with PUCCH type 1, 1a, 2, 2b, 2c, or 4 of another serving cell the latter CSI with PUCCH type(1, 1a, 2, 2b, 2c, or 4) has lower priority and is dropped.  For a given subframe, in case of collision of CSI report with PUCCH type 2, 2b, 2c, or 4 of one serving cell with CSI report with PUCCH format 1 or 1a of another serving cell the latter CSI report with PUCCH type 1, or 1a has lower priority and is dropped.

For a given subframe, in case of collision between CSI reports of different serving cells with PUCCH type of the same priority the CSI of the serving cell with lowest ServCellIndex is reported, and CSI of all other serving cells are dropped.

See section 10.1 regarding UE behaviour for collision between CSI and HARQ-ACK and the corresponding PUCCH format assignment.

The CSI report of a given PUCCH format shall be transmitted on the PUCCH resource 
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In case of collision between CSI and positive SR in a same subframe, CSI is dropped.
If the UE is configured with more than one serving cell, the UE transmits a CSI report of only one serving cell in any given subframe. For a given subframe, in case of collision of a CSI report with PUCCH format 3, 5, 6, or 2a of one serving cell with a CSI report with PUCCH format 1, 1a, 2, 2b, 2c, or 4 of another serving cell the latter CSI with PUCCH format (1, 1a, 2, 2b, 2c, or 4) has lower priority and is dropped.  For a given subframe, in case of collision of CSI report with PUCCH format 2, 2b, 2c, or 4 of one serving cell with CSI report with PUCCH format 1 or 1a of another serving cell the latter CSI report with PUCCH format 1, or 1a has lower priority and is dropped.

For a given subframe, in case of collision between CSI reports of different serving cells with PUCCH format of the same priority the CSI of the serving cell with lowest ServCellIndex is reported, and CSI of all other serving cells are dropped.

See section 10.1 regarding UE behaviour for collision between CSI and HARQ-ACK and the corresponding PUCCH format assignment.

The CSI report of a given PUCCH format shall be transmitted on the PUCCH resource 
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In case of collision between CSI and positive SR in a same subframe, CSI is dropped.
Table 7.2.2-1A: Mapping of 
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Table 7.2.2-1C: Mapping of 
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For TDD periodic CQI/PMI reporting, the following periodicity values apply depending on the TDD UL/DL configuration [3]:
· The reporting period of 
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 is only applicable to TDD UL/DL configurations 0, 1, 3, 4, and 6, where all UL subframes in a radio frame are used for CQI/PMI reporting.

· The reporting period of 
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 is only applicable to TDD UL/DL configurations 0, 1, 2, and 6.

· The reporting periods of 
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 are applicable to all TDD UL/DL configurations.

For a serving cell with 
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, Mode 2-0 and Mode 2-1 are not supported for that serving cell. 

The sub-sampled codebook for PUCCH mode 1-1 submode 2 is defined in Table 7.2.2-1D for first and second precoding matrix indicator 
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 and 
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.  Joint encoding of rank and first precoding matrix indicator 
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 for PUCCH mode 1-1 submode 1 is defined in Table 7.2.2-1E. The sub-sampled codebook for PUCCH mode 2-1 is defined in Table 7.2.2-1F for the second precoding matrix indicator 
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Table 7.2.2-1D: PUCCH mode 1-1 submode 2 codebook subsampling.
	RI
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	total

	
	#bits
	values
	#bits
	values
	#bits

	1
	3
	{0, 2, 4, 6, 8, 10, 12, 14}, 
	1
	{0, 2}
	4

	2
	3
	{0, 2, 4, 6, 8, 10, 12, 14}
	1
	{0, 1}
	4

	3
	1
	{0, 2}
	3
	{0, 1, 2, 3, 8, 9, 10, 11}
	4

	4
	1
	{0, 1}
	3
	{0, 1, 2, 3, 4, 5, 6, 7}
	4

	5
	2
	 {0, 1, 2, 3}
	0
	 {0}
	2

	6
	2
	 {0, 1, 2, 3}
	0
	 {0}
	2

	7
	2
	 {0, 1, 2, 3}
	0
	 {0}
	2

	8
	0
	 {0}
	0
	 {0}
	0


Table 7.2.2-1E: Joint encoding of RI and 
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 for PUCCH mode 1-1 submode 1.
	hypotheses
	RI
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	values

	0-7
	1
	{0,2,4,6,8,12,14}

	8-15
	2
	{0,2,4,6,8,12,14}

	16-17
	3
	{0,2}

	18-19
	4
	{0,2}

	20-21
	5
	{0,2}

	22-23
	6
	{0,2}

	24-25
	7
	{0,2}

	26
	8
	{0}

	27-31
	reserved
	NA


Table 7.2.2-1F: PUCCH mode 2-1 codebook subsampling.
	RI
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	#bits
	values

	1
	4
	No subsampling 

	2
	2
	{0, 2, 4, 6}

	3
	2
	{2, 3, 10, 11}

	4
	2
	{0, 2, 4, 6}

	5
	0
	{0}

	6
	0
	{0}

	7
	0
	{0}

	8
	0
	{0}


A RI report for a serving cell in a periodic reporting mode is valid only for CQI/PMI report for that serving cell on that periodic CSI reporting mode.

For the calculation of CQI/PMI conditioned on the last reported RI, in the absence of a last reported RI the UE shall conduct the CQI/PMI calculation conditioned on the lowest possible RI as given by the bitmap parameter codebookSubsetRestriction . If reporting for more than one CSI subframe set is configured, CQI/PMI is conditioned on the last reported RI linked to the same subframe set as the CQI/PMI report.
· Wideband feedback

· Mode 1-0 description:

· In the subframe where RI is reported (only for transmission mode 3):

· A UE shall determine a RI assuming transmission on set S subbands.

· The UE shall report a type 3 report consisting of one RI.

· In the subframe where CQI is reported:

· A UE shall report a type 4 report consisting of one wideband CQI value which is calculated assuming transmission on set S subbands. The wideband CQI represents channel quality for the first codeword, even when RI>1.

· For transmission mode 3 the CQI is calculated conditioned on the last reported periodic RI. For other transmission modes it is calculated conditioned on transmission rank 1

· Mode 1-1 description:

· In the subframe where RI is reported (only for transmission mode 4 and transmission mode 8 and transmission mode 9):

· A UE shall determine a RI assuming transmission on set S subbands.
· The UE shall report a type 3 report consisting of one RI
· In the subframe where RI and a first precoding matrix indicator are reported (only for transmission mode 9 with submode 1 and when 8 CSI-RS ports are configured)

· A UE shall determine a RI assuming transmission on set S subbands

· The UE shall report a type 5 report consisting of jointly coded RI and a first precoding matrix indicator corresponding to a single precoding matrix selected from the codebook subset assuming transmission on set S subbands

· In the subframe where CQI/PMI is reported:
· A single precoding matrix is selected from the codebook subset assuming transmission on set S subbands

· A UE shall report a type 2/2b/2c report on each respective successive reporting opportunity consisting of 

· A single wideband CQI value which is calculated assuming the use of a single precoding matrix in all subbands and transmission on set S subbands.

· For transmission mode 4 and 8 only: a type 2 report composed of the selected single second precoding matrix indicator (wideband PMI). 

· For transmission mode 9 configured to submode 1 only: a type 2b report composed of the selected single second precoding matrix indicator (wideband PMI) as defined in Section 7.2.4. 

· For transmission mode 9 configured to submode 2 only: a type 2c report composed of a first and a second precoding matrix indicator corresponding to the single selected precoding matrix as defined in Section 7.2.4.

· When RI>1, a 3-bit wideband spatial differential CQI, which is shown in Table 7.2-2. 

· For transmission mode 4, 8 and 9, the PMI and CQI are calculated conditioned on the last reported periodic RI. For other transmission modes they are calculated conditioned on transmission rank 1.
· UE Selected subband feedback

· Mode 2-0 description:

· In the subframe where RI is reported (only for transmission mode 3):

· A UE shall determine a RI assuming transmission on set S subbands.

· The UE shall report a type 3 report consisting of one RI.

· In the subframe where wideband CQI is reported:

· The UE shall report a type 4 report on each respective successive reporting opportunity consisting of one wideband CQI value which is calculated assuming transmission on set S subbands. The wideband CQI represents channel quality for the first codeword, even when RI>1.
· For transmission mode 3 the CQI is calculated conditioned on the last reported periodic RI. For other transmission modes it is calculated conditioned on transmission rank 1. 

· In the subframe where CQI for the selected subbands is reported:

· The UE shall select the preferred subband within the set of 
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 subbands in each of the J bandwidth parts where J is given in Table 7.2.2-2. 

· The UE shall report a type 1 report consisting of one CQI value reflecting transmission only over the selected subband of a bandwidth part determined in the previous step along with the corresponding preferred subband L-bit label. A type 1 report for each bandwidth part will in turn be reported in respective successive reporting opportunities. The CQI represents channel quality for the first codeword, even when RI>1. 

· For transmission mode 3 the preferred subband selection and CQI values are calculated conditioned on the last reported periodic RI. For other transmission modes they are calculated conditioned on transmission rank 1.

· Mode 2-1 description:

· In the subframe where RI is reported (only for transmission mode 4, 8 and 9 if the number of configured CSI-RS ports is 2 or 4):
· A UE shall determine a RI assuming transmission on set S subbands.
· The UE shall report a type 3 report consisting of one RI.
· In the subframe where RI is reported for transmission mode 9 with 8 CSI-RS ports configured then:
· A UE shall determine a RI assuming transmission on set S subbands.

· A UE shall determine a precoder type indication (PTI).
· The UE shall report a type 6 report consisting of one RI and the PTI.
· In the subframe where wideband CQI/PMI is reported:
· A single precoding matrix is selected from the codebook subset assuming transmission on set S subbands.

· Except for transmission mode 9, a UE shall report a type 2 report on each respective successive reporting opportunity consisting of:

· A wideband CQI value which is calculated assuming the use of a single precoding matrix in all subbands and transmission on set S subbands. 

· The single selected precoding matrix indicator (wideband PMI).

· When RI>1, and additional 3-bit wideband spatial differential CQI, which is shown in Table 7.2-2. 

· For transmission mode 9, a UE shall report a type 2a report if PTI=0 or a type 2b report if either PTI=1 or the number of CSI-RS ports configured is 2 or 4, on each respective successive reporting opportunity consisting of:

· In case of PTI=1, a wideband CQI value which is calculated assuming the use of a single precoding matrix in all subbands and transmission on set S subbands. 

· In case of PTI=0, the first precoding matrix indicator is reported corresponding to the single selected precoding matrix

· In case of PTI=1, the second precoding matrix indicator is reported corresponding to the single selected precoding matrix

· In case of PTI=1, when RI>1, and additional 3-bit wideband spatial differential CQI, which is shown in Table 7.2-2. 

· For transmission mode 4, 8 and 9, the PMI and CQI values are calculated conditioned on the last reported periodic RI. For other transmission modes they are calculated conditioned on transmission rank 1.

· In the subframe where CQI for the selected subbands is reported:
· The UE shall select the preferred subband within the set of Nj subbands in each of the J bandwidth parts where J is given in Table 7.2.2-2.

· Except for transmission mode 9 with 8 CSI-RS ports configured, the UE shall report a type 1 report per bandwidth part on each respective successive reporting opportunity consisting of:

· CQI value for codeword 0 reflecting transmission only over the selected subband of a bandwidth part determined in the previous step along with the corresponding preferred subband L-bit label.

· When RI>1, an additional 3-bit subband spatial differential CQI value for codeword 1 offset level
· Codeword 1 offset level = subband CQI index for codeword 0 – subband CQI index for codeword 1.
· Assuming the use of the most recently reported single precoding matrix in all subbands and transmission on set S subbands. 
· The mapping from the 3-bit subband spatial differential CQI value to the offset level is shown in Table 7.2-2. 

· For transmission mode 9 with 8 CSI-RS ports configured, if PTI=0 the UE shall report a type 2b report on each respective successive reporting opportunity consisting of:

· A wideband CQI value which is calculated assuming the use of a single selected precoding matrix in all subbands and transmission on set S subbands. 

· A second precoding matrix indicator of the preferred precoding matrix selected from the codebook subset assuming transmission on set S subbands.

· When RI>1, an additional 3-bit subband spatial differential CQI value for codeword 1 offset level
· Codeword 1 offset level = subband CQI index for codeword 0 – subband CQI index for codeword 1.
· Assuming the use of the most recently reported single precoding matrix in all subbands and transmission on set S subbands.
· The mapping from the 3-bit subband spatial differential CQI value to the offset level is shown in Table 7.2-2.
· For transmission mode 9, if PTI=1, the UE shall report a type 1a report per bandwidth part on each respective successive reporting opportunity consisting of:

· CQI value for codeword 0 reflecting transmission only over the selected subband of a bandwidth part determined in the previous step along with the corresponding preferred subband L-bit label.

· When RI>1, an additional 3-bit subband spatial differential CQI value for codeword 1 offset level
· Codeword 1 offset level = subband CQI index for codeword 0 – subband CQI index for codeword 1.
· Assuming the use of the most recently reported single precoding matrix in all subbands and transmission on set S subbands.

· The mapping from the 3-bit subband spatial differential CQI value to the offset level is shown in Table 7.2-2.
· A second precoding matrix indicator of the preferred precoding matrix selected from the codebook subset assuming transmission only over the selected subband of a bandwidth part determined in the previous step.

· For transmission mode 4, 8 and 9, the subband selection and CQI values are calculated conditioned on the last reported periodic wideband PMI and RI. For other transmission modes they are calculated conditioned on the last reported PMI and transmission rank 1.

Table 7.2.2-2: Subband Size (k) and Bandwidth Parts (J) vs. Downlink System Bandwidth

	System Bandwidth 
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	Subband Size k (RBs)
	Bandwidth Parts (J)

	
	
	

	6 – 7
	NA
	NA

	8 – 10
	4
	1

	11 – 26
	4
	2

	27 – 63
	6
	3

	64 – 110
	8
	4


If parameter ttiBundling provided by higher layers is set to TRUE and if an UL-SCH in subframe bundling operation collides with a periodic CSI reporting instance, then the UE shall drop the periodic CSI report of a given PUCCH format in that subframe and shall not multiplex the periodic CSI report payload in the PUSCH transmission in that subframe.

Table 7.2.2-3: PUCCH Format Payload size per PUCCH Reporting Mode and Mode State
	PUCCH Format
	Reported
	Mode State 
	PUCCH Reporting Modes

	
	
	
	Mode 1-1
	Mode 2-1
	Mode 1-0
	Mode 2-0

	
	
	
	(bits/BP)
	(bits/BP)
	(bits/BP)
	(bits/BP)

	1
	Sub-band

CQI
	RI = 1
	NA
	4+L
	NA
	4+L

	
	
	RI > 1
	NA
	7+L
	NA
	4+L

	1a
	Sub-band CQI / second PMI
	8 antenna ports RI = 1
	NA
	8+L
	NA
	NA

	
	
	8 antenna ports 1 < RI < 5
	NA
	9+L
	NA
	NA

	
	
	8 antenna ports RI > 4
	NA
	7+L
	NA
	NA

	2
	Wideband CQI/PMI
	2 antenna ports RI = 1
	6
	6
	NA
	NA

	
	
	4 antenna ports RI = 1
	8
	8
	NA
	NA

	
	
	2 antenna ports RI > 1
	8
	8
	NA
	NA

	
	
	4 antenna ports RI > 1
	11
	11
	NA
	NA

	2a
	Wideband first PMI
	8 antenna ports RI < 3
	NA
	4
	NA
	NA

	
	
	8 antenna ports 2 < RI < 8
	NA
	2
	NA
	NA

	
	
	8 antenna ports RI = 8
	NA
	0
	NA
	NA

	2b
	Wideband CQI / second PMI
	8 antenna ports RI = 1
	8
	8
	NA
	NA

	
	
	8 antenna ports 1 < RI < 4
	11
	11
	NA
	NA

	
	
	8 antenna ports RI = 4
	10
	10
	NA
	NA

	
	
	8 antenna ports RI > 4
	7
	7
	NA
	NA

	2c
	Wideband CQI / first PMI / second PMI
	8 antenna ports RI = 1
	8
	-
	NA
	NA

	
	
	8 antenna ports 1 < RI ( 4
	11
	-
	NA
	NA

	
	
	8 antenna ports 4 < RI ( 7
	9
	-
	NA
	NA

	
	
	8 antenna ports RI = 8
	7
	-
	NA
	NA

	3
	RI
	2-layer spatial multiplexing
	1
	1
	1
	1

	
	
	4-layer spatial multiplexing
	2
	2
	2
	2

	
	
	8-layer spatial multiplexing
	3
	3
	NA
	NA

	4
	Wideband CQI
	RI = 1 or RI>1
	NA
	NA
	4
	4

	5
	RI/ first PMI
	8 antenna ports, 2-layer spatial multiplexing
	4
	NA
	NA
	NA

	
	
	8 antenna ports, 4 and 8-layer spatial multiplexing
	5
	
	
	

	6


	RI/PTI
	8 antenna ports, 2-layer spatial multiplexing
	NA
	2
	NA
	NA

	
	
	8 antenna ports, 4-layer spatial multiplexing
	NA
	3
	NA
	NA

	
	
	8 antenna ports, 8-layer spatial multiplexing
	NA
	4
	NA
	NA


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 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 more than one serving cell in the case of FDD or, in the case of TDD, when the UE is configured with a single serving cell

· 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 shall generate a NACK for a DTX HARQ-ACK response for a transport block associated with a configured serving cell. <editors note: this sentence is considered problematic by some companies in terms of reliable generation of proper number of NACKs >]
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.
10.1.2.2.2
PUCCH format 3 HARQ-ACK procedure
For FDD with more than two configured serving cells and PUCCH format 3, the UE shall use PUCCH resource 
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· for a PDSCH transmission only on the primary cell indicated by the detection of a corresponding PDCCH in subframe 
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, or for a PDCCH indicating downlink SPS release (defined in section 9.2) in subframe 
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 on the primary cell,  the UE shall use PUCCH format 1a/1b and PUCCH resource 
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 is the number of the first CCE (i.e. lowest CCE index used to construct the PDCCH) used for transmission of the corresponding PDCCH and 
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 is configured by higher layers. For two antenna port transmission the PUCCH resource for 
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· for a PDSCH transmission only on the primary cell where there is not a corresponding PDCCH detected in subframe 
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, the UE shall use PUCCH format 1a/1b and PUCCH resource 
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 is determined according to higher layer configuration and Table 9.2-2. For a UE configured for two antenna port transmission, a PUCCH resource value in Table 9.2-2 maps to two PUCCH resources with the first PUCCH resource 
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 and the second PUCCH resource 
[image: image148.wmf])

,

1

(

PUCCH

1

p

p

n

=

for antenna port 
[image: image149.wmf]1

p

, otherwise, the PUCCH resource value maps to a single PUCCH resource 
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· for a PDSCH transmission on the secondary cell indicated by the detection of a corresponding PDCCH in subframe 
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, the UE shall use PUCCH format 3 and PUCCH resource 
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 is determined according to higher layer configuration and Table 10.1.2.2.2-1. The TPC field in the DCI format of the corresponding PDCCH shall be used to determine the PUCCH resource values from one of the four resource values configured by higher layers, with the mapping defined in Table 10.1.2.2.2-1. For a UE configured for two antenna port transmission, a PUCCH resource value in Table 10.1.2.2.2-1 maps to two PUCCH resources with the first PUCCH resource 
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, otherwise, the PUCCH resource value maps to a single PUCCH resource 
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. A UE shall assume that the same HARQ-ACK PUCCH resource value is transmitted in each DCI format of the corresponding secondary cell PDCCH assignments in a given subframe..

Table 10.1.2.2.2-1: PUCCH Resource Value for HARQ-ACK Resource for PUCCH 

	Value of ‘HARQ-ACK Resource  for PUCCH’
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	’00’
	The 1st PUCCH resource value configured by the higher layers

	‘01’
	The 2nd PUCCH resource value configured by the higher layers

	‘10’
	The 3rd PUCCH resource value configured by the higher layers

	‘11’
	The 4th PUCCH resource value configured by the higher layers


10.1.3.2  
TDD HARQ-ACK procedure for more than one configured serving cell

The TDD HARQ-ACK feedback procedures for more than one configured serving cell are either based on a PUCCH format 1b with channel selection HARQ-ACK procedure as described in section 10.1.3.2.1 or a PUCCH format 3 HARQ-ACK procedure as described in section 10.1.3.2.2.

HARQ-ACK transmission on two antenna ports 
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 is supported for PUCCH format 3 and TDD with more than one configured serving cell. TDD UL-DL configuration 5 with PUCCH format 3 for up to 2 configured serving cells is supported.  TDD UL-DL configuration 5 with channel selection for two configured serving cells is not supported.

�PAGE \# "'Page: '#'�'"  �� � HYPERLINK "http://www.3gpp.org/ftp/Information/DocNum_FTP_structure_V3.zip" ��Document numbers� are allocated by the Working Group Secretary.   Use the format of document number specified by the � HYPERLINK "http://www.3gpp.org/About/WP.htm" ��3GPP Working Procedures�.


�PAGE \# "'Page: '#'�'"  �� Enter the specification number in this box. For example, 04.08 or 31.102. Do not prefix the number with anything . i.e. do not use "TS", "GSM" or "3GPP" etc.


�PAGE \# "'Page: '#'�'"  �� Enter the CR number here. This number is allocated by the 3GPP support team.  It consists of at least four digits, padded with leading zeros if necessary.


�PAGE \# "'Page: '#'�'"  �� Enter the revision number of the CR here. If it is the first version, use a "-".


�PAGE \# "'Page: '#'�'"  �� Enter the version of the specification here. This number is the version of the specification to which the CR was written and (normally) to which it will be applied if it is approved. Make sure that the latest version of the specification (of the relevant release) is used when creating the CR. If unsure what the latest version is, go to � HYPERLINK "http://www.3gpp.org/3G_Specs/3G_Specs.htm" ��� � HYPERLINK "http://www.3gpp.org/specs/specs.htm" ��http://www.3gpp.org/specs/specs.htm�.


�PAGE \# "'Page: '#'�'"  �� For help on how to fill out a field, place the mouse pointer over the special symbol closest to the field in question.


�PAGE \# "'Page: '#'�'"  �� Mark one or more of the boxes with an X.


�PAGE \# "'Page: '#'�'"  �� SIM / USIM / ISIM applications.


�PAGE \# "'Page: '#'�'"  �� Enter a concise description of the subject matter of the CR. It should be no longer than one line, but if this is not possible, do not enter hard new-line characters.  Do not use redundant information such as "Change Request number xxx to 3GPP TS xx.xxx".


One or more organizations (3GPP Individual Members) which drafted the CR and are presenting it to the Working Group.


For CRs agreed at Working Group level, the identity of the WG.  Use the format "xn" where �	x = "C" for TSG CT, "R" for TSG RAN, "S" for TSG SA, "G" for TSG GERAN; �PAGE \# "'Page: '#'�'"  ���	n = digit identifying the Working Group; for CRs drafted during the TSG meeting itself, use "P". �Examples: "C4", "R5", "G3new", "SP".


�PAGE \# "'Page: '#'�'"  �� Enter the acronym for the work item which is applicable to the change. This field is mandatory for category F, A, B & C CRs for Release 4 and later. A list of work item acronyms can be found in the 3GPP work plan. See �� HYPERLINK "http://www.3gpp.org/ftp/Specs/html-info/WI-List.htm" ��http://www.3gpp.org/ftp/Specs/html-info/WI-List.htm� .


�PAGE \# "'Page: '#'�'"  �� Enter the date on which the CR was last revised.  Format to be interpretable by English version of MS Windows ® applications, e.g. 19/02/2006.


�PAGE \# "'Page: '#'�'"  �� Enter a single letter corresponding to the most appropriate category listed. For more detailed help on interpreting these categories, see Technical Report �HYPERLINK "http://www.3gpp.org/ftp/Specs/html-info/21900.htm"��21.900� "TSG working methods".


�PAGE \# "'Page: '#'�'"  �� Enter a single release code from the list below.


�PAGE \# "'Page: '#'�'"  �� Enter text which explains why the change is necessary.


�PAGE \# "'Page: '#'�'"  �� Enter text which describes the most important components of the change. i.e. How the change is made.


�PAGE \# "'Page: '#'�'"  �� Enter here the consequences if this CR were to be rejected. It is mandatory to complete this section only if the CR is of category "F" (i.e. correction), though it may well be useful for other categories.


�PAGE \# "'Page: '#'�'"  �� Enter the number of each clause which contains changes.   Be as specific as possible (ie list each subclause, not just the umbrella clause).


�PAGE \# "'Page: '#'�'"  �� Tick "yes" box if any other specifications are affected by this change.  Else tick "no".  You MUST fill in one or the other.


�PAGE \# "'Page: '#'�'"  �� List here the specifications which are affected or the CRs which are linked.


�PAGE \# "'Page: '#'�'"  �� Enter any other information which may be needed by the group being requested to approve the CR. This could include special conditions for it's approval which are not listed anywhere else above.





_1316814133.unknown

_1352755434.unknown

_1352755643.unknown

_1352815779.unknown

_1360940195.unknown

_1360940277.unknown

_1360940308.unknown

_1360942186.unknown

_1360940196.unknown

_1352873267.unknown

_1357115778.unknown

_1360940180.unknown

_1357115735.unknown

_1352834031.unknown

_1352755770.unknown

_1352755789.unknown

_1352755726.unknown

_1352755540.unknown

_1352755629.unknown

_1352755639.unknown

_1352755449.unknown

_1352755295.unknown

_1352755352.unknown

_1352755363.unknown

_1352755309.unknown

_1352576422.unknown

_1352755244.unknown

_1352755271.unknown

_1352755221.unknown

_1344952906.unknown

_1350555060.unknown

_1345375221.unknown

_1343644505.unknown

_1344854525.unknown

_1316814167.unknown

_1265399805.unknown

_1316813711.unknown

_1316813896.unknown

_1316813922.unknown

_1316537506.unknown

_1316539345.unknown

_1316539593.unknown

_1316539715.unknown

_1316813653.unknown

_1316539635.unknown

_1316539686.unknown

_1316539465.unknown

_1316539490.unknown

_1316537799.unknown

_1280930267.unknown

_1316537455.unknown

_1316537481.unknown

_1280930320.unknown

_1269684802.unknown

_1280822745.unknown

_1269684606.unknown

_1269684663.unknown

_1269684797.unknown

_1269683765.unknown

_1265391580.unknown

_1265399533.unknown

_1265399569.unknown

_1265391882.unknown

_1265391511.unknown

_1256669581.unknown

