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1. Introduction
It was agreed in RAN1#71 that a (dependent) CSI process can be configured with a ‘RI-reference CSI process’. The RI of the dependent CSI process inherits its value from the most recent RI report of the ‘RI-reference CSI process’. For the case of collision between RI reporting of the dependent process and that of the ‘RI-reference CSI process’, it was agreed that
· 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
According to the agreement, if the RI reporting of the dependent process is dropped due to collision with RI reporting of the ‘RI-reference CSI process’, the following PMI/CQI derivation should be based on the rank reported for the ‘RI-reference CSI process’. However, the current specification does not capture such agreement. The same problem also exists with PUCCH reporting mode 2-1 configured where RI and PTI are both inherited.
It was also agreed that in case of PUCCH mode 1-1 (Sub-mode 1) with RI+PMI1: if the dependent RI reporting instance collides with the reference RI reporting instance, RI+PMI1 is inherited; otherwise, only RI is inherited. With this agreement, when collision happens and PMI1 of dependent CSI process is dropped due to lower priority, the PMI1 used in the following CSI reporting of the dependent CSI process shall be the same as that reported for the ‘RI-reference CSI process’. The current specification is not consistent with this agreement. On the other hand, if RI and PMI1 of the ‘RI-reference CSI process’ is dropped due to lower priority, there are two options for the determination of PMI1 of the dependent CSI process:
· Inherits its value from the ‘RI-reference CSI process’, i.e., PMI1 of the dependent process shall be the same as the PMI1 in the last reported CSI report comprising PMI1 for the ‘RI-reference CSI process'.
· PMI1 is calculated for the dependent process.
The latter option seems more reasonable, as the intention of inheriting PMI1 while colliding is to avoid dropping all the PMI1 reporting of the dependent process when RI/PMI1 of the two processes are all configured in the same reporting instances. It is clear that when the dependent process has higher priority than its ‘RI-reference CSI process’, there is opportunity to report PMI1 for the dependent process. Therefore, PMI1 should not be inherited if priority of dependent process is higher than the ‘RI-reference CSI process’. 
2. Proposed corrections for TS36.213 section 7.2.2
· 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.
· 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 3 report for the CSI process with type 3 report for the ‘RI-reference CSI process’, and if type 3 report of the configured ‘RI-reference CSI process’ is reported due to higher priority, the RI used in following CSI reporting of the CSI process shall be the same as the RI in the CSI report for the configured ‘RI-reference CSI process’.
· 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',  and if type 5 report of the ‘RI-reference CSI process’ is reported due to higher priority, the wideband first PMI used in following CSI reporting 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, 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.
· 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. 

· The wideband second PMI value is calculated conditioned on the last reported periodic RI and the wideband first PMI. 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. 

· The wideband first PMI, the wideband second PMI and the wideband CQI are calculated conditioned on the last reported periodic RI.
· 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.
· 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 3 report for the CSI process with type 3 report for the ‘RI-reference CSI process’, and if type 3 report of the configured ‘RI-reference CSI process’ is reported due to higher priority, the RI used in following CSI reporting of the CSI process shall be the same as the RI in the CSI report for the configured ‘RI-reference CSI process’.
· 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.
· 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 6 report for the CSI process with type 6 report for the ‘RI-reference CSI process', and if type 6 of the configured ‘RI-reference CSI process’ is reported due to higher priority, RI and PTI used in following CSI reporting for the CSI process shall be same as the RI and PTI in the CSI report for the configured ‘RI-reference CSI process’.
· 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, 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 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:
· 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.

· 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:
· 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. 

· The wideband second PMI value is calculated conditioned on the last reported periodic RI and the wideband first PMI. 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, 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.

· 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:
· 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. 

· The wideband second PMI value is calculated conditioned on the last reported periodic RI and the wideband first PMI. 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:
· 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.

· The subband second PMI values are calculated conditioned on the last reported periodic RI and the wideband first PMI. 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.
3. Conclusion 

It is proposed that the corrections are agreed and captured by editor in the next version of TS36.213.
