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7.2.2
Periodic CQI/PMI/RI Reporting using PUCCH

A UE is semi-statically configured by higher layers to periodically feed back different CQI, PMI, and 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 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 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

The periodic CQI reporting mode is given by the parameter cqi-FormatIndicatorPeriodic which is configured by higher-layer signalling.  
For the UE-selected subband CQI, a CQI report in a certain subframe describes the channel quality in a particular part or in particular parts of the bandwidth 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.

· There are a total of N subbands for a system bandwidth given by
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subbands are of size k. If 
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 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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· 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 where
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The CQI and PMI payload sizes of each PUCCH reporting mode are given in Table 7.2.2-3.

Four CQI/PMI and RI reporting types with distinct periods and offsets are supported for each PUCCH reporting mode as given in Table 7.2.2-3: 

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

· Type 2 report supports wideband CQI and PMI feedback.

· Type 3 report supports RI feedback

· Type 4 report supports wideband CQI

In the case where wideband CQI/PMI reporting is configured:

· The reporting instances for wideband CQI/PMI are subframes satisfying 
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, where 
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 is the system frame number, and 
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 = {0,1,…, 19} is the slot index within the frame, and NOFFSET,CQI is the corresponding wideband CQI/PMI reporting offset (in subframes) and NP is the wideband CQI/PMI period (in subframes).

· In case RI reporting is configured, the reporting interval of the RI reporting is an integer multiple MRI of wideband CQI/PMI period NP (in subframes). 

· The reporting instances for RI are subframes satisfying 
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 is the system frame number, and 
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 = {0,1,…, 19} is the slot index within the frame, NOFFSET,CQI is the corresponding wideband CQI/PMI reporting offset (in subframes) and NOFFSET,RI is the corresponding relative RI offset to the wideband CQI/PMI reporting offset (in subframes).

· The reporting offset for RI NOFFSET,RI takes values from the set {0, −1, …, −(NP−1)}.

· In case of collision of RI and wideband CQI/PMI the wideband CQI/PMI is dropped.

· The periodicity NP and offset NOFFSET,CQI for wideband CQI/PMI reporting are determined based on the parameter cqi-pmi-ConfigIndex given in Table 7.2.2-1A for FDD and table 7.2.2-1C for TDD. The periodicity MRI, and offset NOFFSET,RI  for RI reporting are determined based on the parameter ri-ConfigIndex given in Table 7.2.2-1B. Both cqi-pmi-ConfigIndex and ri-ConfigIndex are configured by higher layer signalling.

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 
[image: image22.wmf]ë

û

(

)

0

mod

2

/

10

,

=

-

+

´

P

CQI

OFFSET

s

f

N

N

n

n

, where 
[image: image23.wmf]f

n

 is the system frame number, and 
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 = {0,1,…, 19} is the slot index within the frame, NOFFSET,CQI is the corresponding wideband CQI/PMI reporting offset (in subframes) , and NP is the period of CQI/PMI reporting instance (in subframes). 

· The wideband CQI/PMI report has period H*NP, and is reported on the subframes satisfying  
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 is the system frame number, and 
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 = {0,1,…, 19} is the slot index within the frame. .The integer H is defined as H=J*K+1, where J is the number of bandwidth parts.

· Between every two consecutive wideband CQI/PMI reports, the remaining J*K reporting instances are used in sequence for subband CQI reports on K full cycles of bandwidth parts except when the gap between two consecutive wideband CQI/PMI reports contains less than J*K 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/PMI reports. Each full cycle of bandwidth parts shall be in increasing order starting from bandwidth part 0 to bandwidth part J-1.
· In case RI reporting is configured, the reporting interval of RI is MRI  times the wideband CQI/PMI period, 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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 is the system frame number, and 
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 = {0,1,…, 19} is the slot index within the frame, NOFFSET,CQI  is the corresponding wideband CQI/PMI reporting offset (in subframes) and NOFFSET,RI is the corresponding relative RI offset to the wideband CQI/PMI reporting offset (in subframes).

· In case of collision between RI and wideband CQI/PMI or subband CQI, the wideband CQI/PMI or subband CQI is dropped.

· The parameter K is configured by higher-layer, and the parameter NOFFSET,RI is selected from the set {0, -1, …,-( NP -1), - NP }.

· The periodicity NP and offset NOFFSET,CQI  for CQI reporting are determined based on the parameter cqi-pmi-ConfigIndex given in Table 7.2.2-1A for FDD and table 7.2.2-1C for TDD. The periodicity MRI, and offset NOFFSET,RI  for RI reporting are determined based on the parameter  ri-ConfigIndex given in Table 7.2.2-1B. Both cqi-pmi-ConfigIndex and ri-ConfigIndex are configured by higher layer signalling.

In case of collision between CQI/PMI/RI and ACK/NACK in a same subframe, CQI/PMI/RI is dropped if the parameter simultaneousAckNackAndCQI provided by higher layers is set FALSE. CQI/PMI/RI is multiplexed with ACK/NAK otherwise. 

The following PUCCH formats are used:

· Format 2 as defined in section 5.4.2 in [3] when CQI/PMI or RI report is not multiplexed with ACK/NAK 
· Format 2a/2b as defined in section 5.4.2 in [3] when CQI/PMI or RI report is multiplexed with ACK/NAK for normal CP
· Format 2 as defined in section 5.4.2 in [3] when CQI/PMI or RI report is multiplexed with ACK/NAK for extended CP
The CQI/PMI or RI report shall be transmitted on the PUCCH resource 
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 is UE specific and configured by higher layers.

In case of collision between CQI/PMI/RI and positive SR in a same subframe, CQI/PMI/RI is dropped.
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