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	The RAN1 agreement.regarding on ‘RI-reference CSI process’ for periodic feedback made in RAN1#71 was not properly captured:
· A RI-reference-process can be configured for a (dependent) CSI process

· The RI of the dependent CSI process may be configured to inherit its value from the most recent RI report of the RI-reference-process

· If the dependent RI reporting instance collides with the reference RI reporting instance, then the rank of the dependent process is assumed to be the same of the transmitted rank

· Otherwise, the assumed rank used in PMI/CQI derivation of the dependent process is taken from its own latest transmitted RI

	
	

	Summary of change:
(

	Clarify that if a UE is configured with a ‘RI-reference CSI process’ for a (dependent) CSI process and in case the RI report for the dependent CSI process is dropped by collision with the RI report for the ‘RI-reference CSI process’, the PMI and CQI for the dependent CSI process are calculated conditioned on the last reported periodic RI of the configured ‘RI-reference CSI process’
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	Isolated impact analysis:
The correction in this CR has isolated impact. It only affects UE behavior for periodic CSI reporting using PUCCH specified in section 7.2.2 in 36.213.


7.2.2
Periodic CSI Reporting using PUCCH

A UE is semi-statically configured by higher layers to periodically feed back different CSI components (CQI, PMI, PTI, and/or RI) on the PUCCH using the reporting modes given in Table 7.2.2-1 and described below. A UE in transmission mode 10 can be configured by higher layers for multiple periodic CSI reports corresponding to one or more CSI processes per serving cell on PUCCH.  

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)
	
	


<<< unchanged parts are omitted >>>
Table 7.2.2-1F: PUCCH mode 2-1 codebook subsampling.
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An RI or PTI or any precoding matrix indicator reported for a serving cell in a periodic reporting mode is valid only for CSI reports for that serving cell on that periodic CSI reporting mode. 

For serving cell 
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, a UE configured in transmission mode 10 with PMI/RI reporting for a CSI process can be configured with a ‘RI-reference CSI process’. The RI for the ‘RI-reference CSI process’ is not based on any other configured CSI process other than the ‘RI-reference CSI process’. The UE is not expected to receive configurations for the CSI process and the ‘RI-reference CSI process’ that have a different:

· periodic CSI reporting mode (including sub-mode if configured), and/or
· number of CSI-RS antenna ports, and/or

· set of restricted RIs with precoder codebook subset restriction.
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 CSI 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 modes 4, 8, 9 and 10):

· If a UE is configured in transmission mode 10 with a ‘RI-reference CSI process’ for a CSI process, the RI for the CSI process shall be the same as the RI in the most recent CSI report comprising RI for the configured ‘RI-reference CSI process'; otherwise, the 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 PMI are reported (only for transmission modes 9 and 10, and configured with submode 1 and 8 CSI-RS ports)

· If a UE is configured in transmission mode 10 with a ‘RI-reference CSI process’ for a CSI process, the RI for the CSI process shall be the same as the RI in the most recent CSI report comprising RI for the configured ‘RI-reference CSI process'; otherwise, the 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 PMI corresponding to a set of precoding matrices selected from the codebook subset assuming transmission on set S subbands.

· If the UE is configured in transmission mode 10 with a ‘RI-reference CSI process’ for a CSI process and in case of collision of type 5 report for the CSI process with type 5 report for the ‘RI-reference CSI process', the wideband first PMI for the CSI process shall be the same as the wideband first PMI in the most recent type 5 report for the configured ‘RI-reference CSI process'; otherwise, the wideband first PMI value is calculated conditioned on the reported periodic RI.
· In the subframe where CQI/PMI is reported for all transmission modes except with 8 CSI-RS ports configured for transmission modes 9 and 10:
· A single precoding matrix is selected from the codebook subset assuming transmission on set S subbands.

· A UE shall report a type 2 report 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.

· The selected single PMI (wideband PMI). 

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

· For transmission modes 4, 8, 9 and 10, 
· If a UE is configured in transmission mode 10 with a ‘RI-reference CSI process’ for a CSI process and in case that type 3 report for the CSI process is dropped by collision with type 3 report for the ‘RI-reference CSI process’ in the subframe where the last periodic RI of the CSI process is to be reported, the PMI and CQI for the CSI process are calculated conditioned on the periodic RI of the configured ‘RI-reference CSI process’ reported in the subframe of the collision; otherwise the PMI and CQI are calculated conditioned on the last reported periodic RI. 
· For other transmission modes, the PMI and CQI are calculated conditioned on transmission rank 1.
· In the subframe where wideband CQI/second PMI is reported for transmission modes 9 and 10, and with 8 CSI-RS ports configured to submode 1 only:
· A single precoding matrix is selected from the codebook subset assuming transmission on set S subbands.
· A UE shall report a type 2b report consisting of 

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

· The wideband second PMI corresponding to the selected single precoding matrix. 

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

· If a UE is configured in transmission mode 10 with a ‘RI-reference CSI process’ for a CSI process and in case that type 5 report for the CSI process is dropped by collision with type 5 report for the ‘RI-reference CSI process’ in the subframe where the last periodic RI and the wideband first PMI of the CSI process is to be reported, the wideband second PMI value for the CSI process is calculated conditioned on the periodic RI and the wideband first PMI of the configured ‘RI-reference CSI process’ reported in the subframe of the collision, and the wideband CQI value is calculated conditioned on the selected precoding matrix of the CSI process and the periodic RI of the ‘reference CSI process’ reported in the subframe of the collision; otherwise the wideband second PMI value is calculated conditioned on the last reported periodic RI and the wideband first PMI, and the wideband CQI value is calculated conditioned on the selected precoding matrix and the last reported periodic RI.
· In the subframe where wideband CQI/first PMI/second PMI is reported for transmission modes 9 and 10, and with 8 CSI-RS ports configured to submode 2 only:
· A single precoding matrix is selected from the codebook subset assuming transmission on set S subbands.
· A UE shall report a type 2c report 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.

· The wideband first PMI and the wideband second PMI corresponding to the selected single precoding matrix as defined in Section 7.2.4.

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

· If a UE is configured in transmission mode 10 with a ‘RI-reference CSI process’ for a CSI process and in case that type 3 report for the CSI process is dropped by collision with type 3 report for the ‘RI-reference CSI process’ in the subframe where the last periodic RI of the CSI process is to be reported, the wideband first PMI, the wideband second PMI and the wideband CQI for the CSI process are calculated conditioned on the periodic RI of the configured ‘RI-reference CSI process’ reported in the subframe of the collision; otherwise the wideband first PMI, the wideband second PMI and the wideband CQI are calculated conditioned on the last reported periodic RI.
· 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 modes 4 and 8 and with 2 or 4 CSI-RS ports configured for transmission modes 9 and 10):
· If a UE is configured in transmission mode 10 with a ‘RI-reference CSI process’ for a CSI process, the RI for the CSI process shall be the same as the RI in the most recent CSI report comprising RI for the configured ‘RI-reference CSI process'; otherwise, the 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 modes 9 and 10, and with 8 CSI-RS ports configured then:
· If a UE is configured in transmission mode 10 with a ‘RI-reference CSI process’ for a CSI process, the RI for the CSI process shall be the same as the RI in the most recent CSI report comprising RI for the configured ‘RI-reference CSI process'; otherwise, the UE shall determine a RI assuming transmission on set S subbands.

· If a UE is configured in transmission mode 10 with a ‘RI-reference CSI process’ for a CSI process, the PTI for the CSI process shall be the same as the PTI in the most recent type 6 report for the configured ‘RI-reference CSI process'; otherwise, the 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 for all transmission modes except with 8 CSI-RS ports configured for transmission modes 9 and 10:

· A single precoding matrix is selected from the codebook subset assuming transmission on set S subbands.

· 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 selected single PMI (wideband PMI).

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

· For transmission modes 4, 8, 9 and 10, 
· If a UE is configured in transmission mode 10 with a ‘RI-reference CSI process’ for a CSI process and in case that type 3 report for the CSI process is dropped by collision with type 3 report for the ‘RI-reference CSI process’ in the subframe where the last periodic RI of the CSI process is to be reported, the PMI and CQI values for the CSI process are calculated conditioned on the periodic RI of the configured ‘RI-reference CSI process’ reported in the subframe of the collision; otherwise the PMI and CQI values are calculated conditioned on the last reported periodic RI. 
· For other transmission modes, the PMI and CQI values are calculated conditioned on transmission rank 1.

· In the subframe where the wideband first PMI is reported for transmission modes 9 and 10, and with 8 CSI-RS ports configured and the last reported PTI=0 (or the reported PTI of the configured ‘RI-reference CSI process’ is zero in the case that a UE is configured in transmission mode 10 with a ‘RI-reference CSI process’ for a CSI process and type 6 report for the CSI process is dropped by collision with type 6 report for the ‘RI-reference CSI process’ in the subframe where the last periodic RI and PTI of the CSI process is to be reported):
· A set of precoding matrices corresponding to the wideband first PMI is selected from the codebook subset assuming transmission on set S subbands.
· A UE shall report a type 2a report on each respective successive reporting opportunity consisting of the wideband first PMI corresponding to the selected set of precoding matrices.

· If a UE is configured in transmission mode 10 with a ‘RI-reference CSI process’ for a CSI process and in case that type 6 report for the CSI process is dropped by collision with type 6 report for the ‘RI-reference CSI process’ in the subframe where the last periodic RI and PTI of the CSI process is to be reported, the wideband first PMI value for the CSI process is calculated conditioned on the periodic RI of the configured ‘RI-reference CSI process’ reported in the subframe of the collision; otherwise the wideband first PMI value is calculated conditioned on the last reported periodic RI.

· In the subframe where wideband CQI/second PMI is reported for transmission modes 9 and 10, and with 8 CSI-RS ports configured and the last reported PTI=1 (or the reported PTI of the configured ‘RI-reference CSI process is one in the case that a UE is configured in transmission mode 10 with a ‘RI-reference CSI process’ for a CSI process and type 6 report for the CSI process is dropped by collision with type 6 report for the ‘RI-reference CSI process’ in the subframe where the last periodic RI and PTI of the CSI process is to be reported):
· A single precoding matrix is selected from the codebook subset assuming transmission on set S subbands.
· A 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 the selected single precoding matrix in all subbands and transmission on set S subbands. 

· The wideband second PMI corresponding to the selected single precoding matrix.

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

· If a UE is configured in transmission mode 10 with a ‘RI-reference CSI process’ for a CSI process and in case that type 6 report for the CSI process is dropped by collision with type 6 report for the ‘RI-reference CSI process’ in the subframe where the last periodic RI and PTI of the CSI process is to be reported, the wideband second PMI value for the CSI process is calculated conditioned on the periodic RI of the configured ‘RI-reference CSI process’ reported in the subframe of the collision and the last reported wideband first PMI of the CSI process, and the wideband CQI value is calculated conditioned on the selected precoding matrix and the periodic RI of the configured ‘RI-reference CSI process’ reported in the subframe of the collision; otherwise the wideband second PMI value is calculated conditioned on the last reported periodic RI and the wideband first PMI, and the wideband CQI value is calculated conditioned on the selected precoding matrix and the last reported periodic RI.

· If the last reported first PMI was computed under an RI assumption that differs from the last reported periodic RI, or in the absence of a last reported first PMI, the conditioning of the second PMI value is not specified.  

· In the subframe where CQI for the selected subband is reported for all transmission modes except with 8 CSI-RS ports configured for transmission modes 9 and 10:
· 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.

· 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 the selected subband within the applicable bandwidth part. 
· The mapping from the 3-bit subband spatial differential CQI value to the offset level is shown in Table 7.2-2. 

· For transmission modes 4, 8, 9 and 10, 
· If the UE is configured in transmission mode 10 with a ‘RI-reference CSI process’ for a CSI process and in case that type 3 report for the CSI process is dropped by collision with type 3 report for the ‘RI-reference CSI process’ in the subframe where the last periodic RI of the CSI process is to be reported, the subband selection and CQI values for the CSI process are calculated conditioned on the last reported wideband PMI of the CSI process and the periodic RI of the configured ‘RI-reference CSI process’ reported in the subframe of the collision; otherwise the subband selection and CQI values are calculated conditioned on the last reported periodic wideband PMI and RI. 
· For other transmission modes, the subband selection and CQI values are calculated conditioned on the last reported PMI and transmission rank 1.

· In the subframe where wideband CQI/second PMI is reported for transmission modes 9 and 10, and with 8 CSI-RS ports configured and the last reported PTI=0 (or the reported PTI of the configured ‘RI-reference CSI process is zero in the case that a UE is configured in transmission mode 10 with a ‘RI-reference CSI process’ for a CSI process and type 6 report for the CSI process is dropped by collision with type 6 report for the ‘RI-reference CSI process’ in the subframe where the last periodic RI and PTI of the CSI process is to be reported):
· A single precoding matrix is selected from the codebook subset assuming transmission on set S subbands.
· 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 the selected single precoding matrix in all subbands and transmission on set S subbands. 

· The wideband second PMI corresponding to the selected single precoding matrix.
· When RI>1, an additional 3-bit wideband spatial differential CQI, which is shown in Table 7.2-2. 

· If the UE is configured in transmission mode 10 with a ‘RI-reference CSI process’ for a CSI process and in case that type 6 report for the CSI process is dropped by collision with type 6 report for the ‘RI-reference CSI process’ in the subframe where the last periodic RI and PTI of the CSI process is to be reported, the wideband second PMI value for the CSI process is calculated conditioned on the periodic RI of the configured ‘RI-reference CSI process’ reported in the subframe of the collision and the last reported wideband first PMI of the CSI process, and the wideband CQI value is calculated conditioned on the selected precoding matrix and the periodic RI of the configured ‘RI-reference CSI process’ reported in the subframe of the collision; otherwise the wideband second PMI value is calculated conditioned on the last reported periodic RI and the wideband first PMI, and the wideband CQI value is calculated conditioned on the selected precoding matrix and the last reported periodic RI.
· If the last reported first PMI was computed under an RI assumption that differs from the last reported periodic RI, or in the absence of a last reported first PMI, the conditioning of the second PMI value is not specified.
· In the subframe where subband CQI/second PMI for the selected subband is reported for transmission modes 9 and 10, and with 8 CSI-RS ports configured and the last reported PTI=1 (or the reported PTI of the configured ‘RI-reference CSI process is one in the case that a UE is configured in transmission mode 10 with a ‘RI-reference CSI process’ for a CSI process and type 6 report for the CSI process is dropped by collision with type 6 report for the ‘RI-reference CSI process’ in the subframe where the last periodic RI and PTI of the CSI process is to be 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.
· 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 precoding matrix corresponding to the selected second PMI and the most recently reported first PMI and transmission on the selected subband within the applicable bandwidth part.

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

· If the UE is configured in transmission mode 10 with a ‘RI-reference CSI process’ for a CSI process and in case that type 6 report for the CSI process is dropped by collision with type 6 report for the ‘RI-reference CSI process’ in the subframe where the last periodic RI and PTI of the CSI process is to be reported, the subband second PMI values for the CSI process are calculated conditioned on the periodic RI of the configured ‘RI-reference CSI process’ reported in the subframe of the collision and the last reported wideband first PMI of the CSI process, and the subband selection and CQI values are calculated conditioned on the selected precoding matrix and the periodic RI of the configured ‘RI-reference CSI process’ reported in the subframe of the collision; otherwise the subband second PMI values are calculated conditioned on the last reported periodic RI and the wideband first PMI, and the subband selection and CQI values are calculated conditioned on the selected precoding matrix and the last reported periodic RI.

· If the last reported first PMI was computed under an RI assumption that differs from the last reported periodic RI, or in the absence of a last reported first PMI, the conditioning of the second PMI value is not specified
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