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[bookmark: _Toc11352132][bookmark: _Toc20318022][bookmark: _Toc27299920][bookmark: _Toc29673191][bookmark: _Toc29673332][bookmark: _Toc29674325][bookmark: _Toc36645555][bookmark: _Toc45810600][bookmark: _Toc200985663]5.2.3	CSI reporting using PUSCH
[bookmark: _Hlk500827675]A UE shall perform aperiodic CSI reporting using PUSCH on serving cell c upon successful decoding of a DCI format 0_1 or DCI format 0_2 which triggers an aperiodic CSI trigger state. A UE shall perform aperiodic CSI reporting using PUSCH on the serving cell with the smallest serving cell index scheduled by DCI format 0_3 which triggers an aperiodic CSI trigger state.
When a DCI format 0_1 schedules two PUSCH allocations, the aperiodic CSI report is carried on the second scheduled PUSCH. When a DCI format 0_1 schedules more than two PUSCH allocations, the aperiodic CSI report is carried on the penultimate scheduled PUSCH.
[bookmark: _Hlk91608382]An aperiodic CSI report carried on the PUSCH supports wideband, and sub-band frequency granularities. An aperiodic CSI report carried on the PUSCH supports Type I, Type II, Enhanced Type II, Further Enhanced Type II Port Selection CSI, Enhanced Type II for CJT, Further Enhanced Type II Port Selection for CJT, Enhanced Type II for predicted PMI, Further Enhanced Type II Port Selection for predicted PMI and TDCP reporting. 
A UE shall perform semi-persistent CSI reporting on the PUSCH upon successful decoding of a DCI format 0_1 or DCI format 0_2 which activates a semi-persistent CSI trigger state. DCI format 0_1 and DCI format 0_2 contains a CSI request field which indicates the semi-persistent CSI trigger state to activate or deactivate. Semi-persistent CSI reporting on the PUSCH supports Type I, Type II with wideband, and sub-band frequency granularities, Enhanced Type II, Further Enhanced Type II Port Selection CSI, Enhanced Type II for CJT, Further Enhanced Type II Port Selection for CJT, Enhanced Type II for predicted PMI and Further Enhanced Type II Port Selection for predicted PMI. The PUSCH resources and MCS shall be allocated semi-persistently by an uplink DCI.
CSI reporting on PUSCH can be multiplexed with uplink data on PUSCH except that semi-persistent CSI reporting on PUSCH activated by a DCI format is not expected to be multiplexed with uplink data on the PUSCH. CSI reporting on PUSCH can also be performed without any multiplexing with uplink data from the UE. 
Type I CSI feedback is supported for CSI Reporting on PUSCH. Type I wideband and sub-band CSI is supported for CSI Reporting on the PUSCH. Type II CSI is supported for CSI Reporting on the PUSCH.
For Type I, Type II, Enhanced Type II, Further Enhanced Type II Port Selection CSI, Enhanced Type II for CJT, Further Enhanced Type II Port Selection for CJT, Enhanced Type II for predicted PMI and Further Enhanced Type II Port Selection for predicted PMI feedback on PUSCH, a CSI report comprises of two parts. Part 1 has a fixed payload size and is used to identify the number of information bits in Part 2. Part 1 shall be transmitted in its entirety before Part 2. 
[bookmark: _Hlk136421936]-	For Type I CSI feedback, Part 1 contains RI (if reported), CRI (if reported), CQI for the first codeword (if reported). Part 2 contains PMI (if reported), LI (if reported) and contains the CQI for the second codeword (if reported) when RI is larger than 4. For a CSI-ReportConfig configured with codebookType set to 'typeI-SinglePanel' and the corresponding CSI-RS Resource Set for channel measurement configured with two Resource Groups and  Resource Pairs, Part 1 contains RI(s), CRI(s), CQI(s) for the first codeword and is zero padded to a fixed payload size (if needed). Part 2 contains the CQI(s) for the second codeword (if reported) when RI is larger than 4, LIs (if reported) and PMI(s). For a CSI-ReportConfig that contains a list of sub-configurations provided by csi-ReportSubConfigToAddModList, for Type I CSI feedback for one or more of the sub-configurations, Part 1 for a sub-configuration contains corresponding RI (if reported), CRI (if reported) and CQI for the first codeword (if reported). Part 2 for a sub-configuration contains the corresponding CQI for the second codeword (if reported) when RI is larger than 4, LI (if reported) and PMI (if reported).
-	For Type II CSI feedback, Part 1 contains RI (if reported), CQI, and an indication of the number of non-zero wideband amplitude coefficients per layer for the Type II CSI (see Clause 5.2.2.2.3). The fields of Part 1 – RI (if reported), CQI, and the indication of the number of non-zero wideband amplitude coefficients for each layer – are separately encoded. Part 2 contains the PMI and LI (if reported) of the Type II CSI. The elements of  are reported in the increasing order of their indices, where the element of the lowest index is mapped to the most significant bits and the element of the highest index is mapped to the least significant bits. The elements of ,  (if reported) and  (if reported) are reported in the increasing order of their indices, , where the element of the lowest index is mapped to the most significant bits and the element of the highest index is mapped to the least significant bits. Part 1 and 2 are separately encoded. 
-	For Enhanced Type II CSI feedback (see Clause 5.2.2.2.5), Further Enhanced Type II Port Selection CSI feedback (see Clause 5.2.2.2.7), Enhanced Type II for predicted PMI with  (see Clause 5.2.2.2.10) and Further Enhanced Type II Port Selection for predicted PMI (see Clause 5.2.2.2.11), Part 1 contains RI (if reported), CQI, and the total number of reported non-zero amplitude coefficients across layers. The fields of Part 1 – RI (if reported), CQI, and the total number of reported non-zero amplitude coefficients across layers – are separately encoded. Part 2 contains the PMI of the Enhanced Type II, Further Enhanced Type II Port Selection CSI, Enhanced Type II for predicted PMI with  or Further Enhanced Type II Port Selection for predicted PMI. Part 1 and 2 are separately encoded.
-	For Enhanced Type II for CJT (see Clause 5.2.2.2.8) and Further Enhanced Type II Port Selection for CJT (see Clause 5.2.2.2.9), Part 1 contains RI (if reported), CQI, the total number of reported non-zero amplitude coefficients across layers, the bitmap selecting  CSI-RS resources (if reported) and the selected combination of  or  (if reported). The fields of Part 1 – RI (if reported), CQI, the total number of reported non-zero amplitude coefficients across layers, the bitmap selecting  CSI-RS resources (if reported) and the selected combination of  or  (if reported) – are separately encoded. Part 2 contains the PMI of the Enhanced Type II for CJT or Further Enhanced Type II Port Selection for CJT. Part 1 and 2 are separately encoded.
-	For Enhanced Type II for predicted PMI with  (see Clause 5.2.2.2.10), Part 1 contains RI (if reported), the CQI (if the higher layer parameter tdCQI is set to '1-1' or '1-2') or the first CQI (if the higher layer parameter tdCQI is set to '2') and the total number of reported non-zero amplitude coefficients across layers. The fields of Part 1 – RI (if reported), CQI, and the total number of reported non-zero amplitude coefficients across layers – are separately encoded. Part 2 contains the second CQI (if the higher layer parameter tdCQI is set to '2') and the PMI of the Enhanced Type II for predicted PMI with . Part 1 and 2 are separately encoded.
A Type II CSI report that is carried on the PUSCH shall be computed independently from any Type II CSI report that is carried on the PUCCH formats 3 or 4 (see Clause 5.2.4 and 5.2.2). 
When the higher layer parameter reportQuantity is configured with one of the values 'cri-RSRP', 'ssb-Index-RSRP', 'cri-SINR' or 'ssb-Index-SINR', or 'cri-RSRP-Index', 'ssb-Index-RSRP-Index', 'cri-SINR-Index', 'ssb-Index-SINR-Index', 'tdcp', the CSI feedback consists of a single part.
For both Type I and Type II reports configured for PUCCH but transmitted on PUSCH, the determination of the payload for CSI part 1 and CSI part 2 follows that of PUCCH as described in Clause 5.2.4.



When CSI reporting on PUSCH comprises two parts, the UE may omit a portion of the Part 2 CSI. Omission of Part 2 CSI is according to the priority order shown in Table 5.2.3-1, where  is the number of CSI reports configured to be carried on the PUSCH. Priority 0 is the highest priority and priority  is the lowest priority and the CSI report n corresponds to the CSI report with the nth smallest Prii,CSI(y,k,c,s) value among the  CSI reports as defined in Clause 5.2.5. The subbands for a given CSI report n indicated by the higher layer parameter csi-ReportingBand with value '1' are numbered continuously in increasing order with the lowest subband of csi-ReportingBand with value set to '1' as subband 0. When omitting Part 2 CSI information for a particular priority level, the UE shall omit all of the information at that priority level, except for Part 2 subband CSI when the corresponding CSI report contains one or more CSI sub-reports with Part 2 each corresponding to a sub-configuration from a list of sub-configurations provided by csi-ReportSubConfigToAddModList contained in the CSI-ReportConfig as described in Clause 5.2.1.1. 
[bookmark: _Hlk25262362]-	For Enhanced Type II reports and Enhanced Type II for predicted PMI configured with higher layer parameter , for a given CSI report , each reported element of indices   and , indexed by  and , is associated with a priority value , with  with , , and , and where  is defined in Clause 5.2.2.2.5. The element with the highest priority has the lowest associated value . Omission of Part 2 CSI is according to the priority order shown in Table 5.2.3-1, where
-	Group 0 includes indices  (if reported),  (if reported) and  ().
-	Group 1 includes indices  (if reported),  (if reported), the  highest priority elements of ,  , the  highest priority elements of  and the  highest priority elements of  ().
-	Group 2 includes the  lowest priority elements of , the  lowest priority elements of  and the  lowest priority elements of  ().
-	For Further Enhanced Type II Port Selection reports and Further Enhanced Type II Port Selection for predicted PMI, for a given CSI report , each reported element of  and , indexed by ,  and , is associated with a priority value , with ,  and . The element with the highest priority has the lowest associated value . Omission of Part 2 CSI is according to the priority order shown in Table 5.2.3-1, where:
-	Group 0 includes  (if reported),  () and  (if reported).
-	Group 1 includes the  highest priority elements of  (if reported), , the  highest priority elements of  and the   highest priority elements of  ().
-	Group 2 includes the  lowest priority elements of  (if reported), the  lowest priority elements of  and the  lowest priority elements of  ().
-	For Enhanced Type II for CJT reports, for a given CSI report , each reported element of  and , indexed by ,  and , is associated with a priority value , with , for , ,  and , and where  and  are defined in Clause 5.2.2.2.8. The element with the highest priority has the lowest associated value . Omission of Part 2 CSI is according to the priority order shown in Table 5.2.3-1, where
-	Group 0 includes indices  (if reported),  (if reported) and  ().
-	Group 1 includes indices  (if reported),  (if reported), the  highest priority elements of ,  , the  highest priority elements of , the  highest priority elements of  () and  (if reported).
-	Group 2 includes the  lowest priority elements of , the  lowest priority elements of  and the  lowest priority elements of  ().
-	For Further Enhanced Type II Port Selection for CJT reports, for a given CSI report , each reported element of  and , indexed by , ,  and , is associated with a priority value , for , ,  and ,  and where  is defined in Clause 5.2.2.2.8. The element with the highest priority has the lowest associated value . Omission of Part 2 CSI is according to the priority order shown in Table 5.2.3-1, where:
-	Group 0 includes  (if reported),  () and  (if reported).
-	Group 1 includes the  highest priority elements of  (if reported), , the  highest priority elements of , the   highest priority elements of  () and  (if reported).
-	Group 2 includes the  lowest priority elements of  (if reported), the  lowest priority elements of  and the  lowest priority elements of  ().
-	For Enhanced Type II for predicted PMI configured with , for a given CSI report , each reported element of   and , indexed by ,  and  , is associated with a priority value , for , ,  and . The element with the highest priority has the lowest associated value . Omission of Part 2 CSI is according to the priority order shown in Table 5.2.3-1, where
-	Group 0 includes indices  (if reported),  (if reported),  () and the second wideband CQI (if reported).
-	Group 1 includes indices  (if reported),  (if reported), the  highest priority elements of ,  , the  highest priority elements of , the  highest priority elements of  (),  (if reported) and the second subband CQI of even subbands (if reported).
-	Group 2 includes the  lowest priority elements of , the  lowest priority elements of , the  lowest priority elements of  () and the second subband CQI of odd subbands (if reported).
<omitted text>
[bookmark: _Toc11352114][bookmark: _Toc20318004][bookmark: _Toc27299902][bookmark: _Toc29673169][bookmark: _Toc29673310][bookmark: _Toc29674303][bookmark: _Toc36645533][bookmark: _Toc45810578][bookmark: _Toc200985630]5.2.1.4.2	Report quantity configurations
A UE may be configured with a CSI-ReportConfig with the higher layer parameter reportQuantity set to either 'none', 'cri-RI-PMI-CQI ', 'cri-RI-i1', 'cri-RI-i1-CQI', 'cri-RI-CQI', 'cri-RSRP', 'cri-SINR', 'ssb-Index-RSRP', 'ssb-Index-SINR', 'cri-RI-LI-PMI-CQI', 'cri-RSRP- Index', 'ssb-Index-RSRP- Index', 'cri-SINR- Index', 'ssb-Index-SINR- Index' or 'tdcp'.
If the UE is configured with a CSI-ReportConfig with the higher layer parameter reportQuantity set to 'none', then the UE shall not report any quantity for the CSI-ReportConfig. 
If the UE is configured with a CSI-ReportConfig with the higher layer parameter reportQuantity set to 'cri-RI-PMI-CQI', or 'cri-RI-LI-PMI-CQI', the UE shall report a preferred precoder matrix for the entire reporting band, or a preferred precoder matrix per subband, according to Clause 5.2.2.2.
If the UE is configured with a CSI-ReportConfig with the higher layer parameter reportQuantity set to 'cri-RI-i1',
-	the UE expects, for that CSI-ReportConfig, to be configured with higher layer parameter codebookType set to 'typeI-SinglePanel' and pmi-FormatIndicator set to 'widebandPMI' and,

-	the UE shall report a PMI consisting of a single wideband indication ( in Clause 5.2.2.2.1) for the entire CSI reporting band.
If the UE is configured with a CSI-ReportConfig with the higher layer parameter reportQuantity set to 'cri-RI-i1-CQI',
-	the UE expects, for that CSI-ReportConfig, to be configured with higher layer parameter codebookType set to 'typeI-SinglePanel' and pmi-FormatIndicator set to 'widebandPMI' and,






-	the UE shall report a PMI consisting of a single wideband indication ( in Clause 5.2.2.2.1) for the entire CSI reporting band. The CQI is calculated conditioned on the reported assuming PDSCH transmission with  precoders (corresponding to the same but different  in Clause 5.2.2.2.1), where the UE assumes that one precoder is randomly selected from the set of  precoders for each PRG on PDSCH, where the PRG size for CQI calculation is configured by the higher layer parameter pdsch-BundleSizeForCSI.
If the UE is configured with a CSI-ReportConfig with the higher layer parameter reportQuantity set to 'cri-RI-CQI', 





-	if the UE is configured with higher layer parameter non-PMI-PortIndication contained in a CSI-ReportConfig, r ports are indicated in the order of layer ordering for rank r and each CSI-RS resource in the CSI resource setting is linked to the CSI-ReportConfig based on the order of the associated NZP-CSI-RS-ResourceId in the linked CSI resource setting for channel measurement given by higher layer parameter resourcesForChannelMeasurement. The configured higher layer parameter non-PMI-PortIndication contains a sequence  of port indices, where  are the CSI-RS port indices associated with rank ν and  where is the number of ports in the CSI-RS resource. The UE shall only report RI corresponding to the configured fields of PortIndexFor8Ranks. If the UE is configured with a CSI-ReportConfig that contains a list of sub-configurations with portSubsetIndicator configured in each sub-configuration, and the higher layer parameter non-PMI-PortIndication is separately provided for a sub-configuration, then  corresponds to the number of bits with value 1 in the bitmap portSubsetIndicator for the sub-configuration and the CSI-RS port indices are derived by mapping antenna ports corresponding to all bits with value of 1 in portSubsetIndicator as consecutive antenna ports starting at CSI-RS port index 0 in increasing order of the bit position in portSubsetIndicator.




-	if the UE is not configured with higher layer parameter non-PMI-PortIndication, the UE assumes, for each CSI-RS resource in the CSI resource setting linked to the CSI-ReportConfig, that the CSI-RS port indices  are associated with ranks  where  is the number of ports in the CSI-RS resource. If the UE is configured with a CSI-ReportConfig that contains a list of sub-configurations with portSubsetIndicator configured in each sub-configuration and the higher layer parameter non-PMI-PortIndication is not provided for a sub-configuration, then  corresponds to the number of bits with value 1 in the bitmap portSubsetIndicator for the sub-configuration and the CSI-RS port indices are derived by mapping antenna ports corresponding to all bits with value of 1 in portSubsetIndicator as consecutive antenna ports starting at CSI-RS port index 0 in increasing order of the bit position in portSubsetIndicator.

-	When calculating the CQI for a rank, the UE shall use the ports indicated for that rank for the selected CSI-RS resource. The precoder for the indicated ports shall be assumed to be the identity matrix scaled by .
If the UE is configured with a CSI-ReportConfig with the higher layer parameter reportQuantity set to 'cri-RSRP', 'ssb-Index-RSRP', 'cri-RSRP- Index' or 'ssb-Index-RSRP- Index',
-	if the UE is configured with the higher layer parameter groupBasedBeamReporting set to 'disabled', the UE is not required to update measurements for more than 64 CSI-RS and/or SSB resources, and the UE shall report in a single report nrofReportedRS (higher layer configured) different CRI or SSBRI for each report setting. 
-	if the UE is configured with the higher layer parameter groupBasedBeamReporting set to 'enabled', the UE is not required to update measurements for more than 64 CSI-RS and/or SSB resources, and the UE shall report in a single reporting instance two different CRI or SSBRI for each report setting, where CSI-RS and/or SSB resources can be received simultaneously by the UE either with a single spatial domain receive filter, or with multiple simultaneous spatial domain receive filters. 
-	if the UE is configured with the higher layer parameter groupBasedBeamReporting-v1710 and is not configured with the higher layer parameter groupBasedBeamReporting-v1800, the UE is not required to update measurements for more than 64 CSI-RS and/or SSB resources, and the UE shall report in a single reporting instance nrofReportedGroups-r17, group(s) of two CRIs or SSBRIs selecting one CSI-RS or SSB from each of the two CSI Resource Sets for the report setting, where CSI-RS and/or SSB resources of each group can be received simultaneously by the UE.
-	if the UE is configured with the higher layer parameter groupBasedBeamReporting-v1800 and reportingMode-r18 set to JointULDL, the UE is not required to update measurements for more than 64 CSI-RS and/or SSB resources, and the UE shall report in a single reporting instance nrofReportedGroups-r17, group(s) of two CRIs or SSBRIs selecting one CSI-RS or SSB from each of the two CSI Resource Sets for the report setting, where CSI-RS and/or SSB resources of each group can be received simultaneously and applied for simultaneous  transmission with spatial filters by the UE subject to UE capability.
- 	if the UE is configured with the higher layer parameter groupBasedBeamReporting-v1800 and reportingMode-r18 set to OnlyUL, the UE is not required to update measurements for more than 64 CSI-RS and/or SSB resources, and the UE shall report in a single reporting instance nrofReportedGroups-r17, group(s) of two CRIs or SSBRIs selecting one CSI-RS or SSB from each of the two CSI Resource Sets for the report setting, where CSI-RS and/or SSB resources of each group can be applied for simultaneous  transmission with spatial filters by the UE subject to UE capability.
If the UE is configured with a CSI-ReportConfig with the higher layer parameter reportQuantity set to 'cri-SINR', 'ssb-Index-SINR', 'cri-SINR- Index' or 'ssb-Index-SINR- Index', 
-	if the UE is configured with the higher layer parameter groupBasedBeamReporting set to 'disabled', the UE shall report in a single report nrofReportedRS (higher layer configured) different CRI or SSBRI for each report setting.
[bookmark: _Hlk23665484]-	if the UE is configured with the higher layer parameter groupBasedBeamReporting set to 'enabled', the UE shall report in a single reporting instance two different CRI or SSBRI for each report setting, where CSI-RS and/or SSB resources can be received simultaneously by the UE.
If the UE is configured with a CSI-ReportConfig with the higher layer parameter reportQuantity set to 'tdcp'
-	the value of  is configured by higher layer parameter Y, and  delay values, , are configured by higher layer parameter delayDSetofLengthY, such that the UE is expected to report the amplitude of TDCP measurement, as defined in Clause 5.1 of [7, TS 38.215], for each of the configured delays. Values of  can be configured subject to UE capability. The configurable delay values are , , where the value  is restricted to subcarrier spacing configuration , the values other than  are applicable to subcarrier spacing configurations , and where the values  can be configured subject to UE capability, with .
-	For , if the higher layer parameter phaseReporting is configured, the UE is expected to report the amplitude and phase of TDCP measurement for each of the configured delays, if supported by UE capability.
Except for a CSI-ReportConfig configured with reportQuantity set to 'cri-RI-PMI-CQI' and codebookType set to 'typeII-CJT-r18', 'typeII-CJT-PortSelection-r18', 'typeII-Doppler-r18', or 'typeII-Doppler-PortSelection-r18', if the UE is configured with a CSI-ReportConfig with the higher layer parameter reportQuantity set to 'cri-RSRP', 'cri-RSRP-Index', 'cri-RI-PMI-CQI ', 'cri-RI-i1', 'cri-RI-i1-CQI', 'cri-RI-CQI', 'cri-RI-LI-PMI-CQI', 'cri-SINR', or 'cri-SINR- Index ', and resources are configured in the corresponding resource set for channel measurement, then the UE shall derive the CSI parameters other than CRI conditioned on the reported CRI, where CRI k (k ≥ 0) corresponds to the configured (k+1)-th entry of associated nzp-CSI-RS-Resources in the corresponding NZP-CSI-RS-ResourceSet for channel measurement, and (k+1)-th entry of associated csi-IM-Resource in the corresponding csi-IM-ResourceSet (if configured) or (k+1)-th entry of associated nzp-CSI-RS-Resources in the corresponding NZP-CSI-RS-ResourceSet (if configured for CSI-ReportConfig with reportQuantity set to 'cri-SINR' or 'cri-SINR- Index ') for interference measurement. If CSI-RS resources are configured, each resource shall contain at most 16 CSI-RS ports. If CSI-RS resources are configured, each resource shall contain at most 8 CSI-RS ports. 
If the UE is configured with a CSI-ReportConfig with the higher layer parameter reportQuantity set to 'cri-RI-PMI-CQI', codebookType set to 'typeII-CJT-r18' or 'typeII-CJT-PortSelection-r18' and the corresponding NZP-CSI-RS-ResourceSet for channel measurement is configured with  resources, each resource can contain, at most, 32 CSI-RS ports.

Subject to UE capability, a UE configured with a CodebookConfig with the higher layer parameter vectorLengthDD and a CSI-ReportConfig with the higher layer parameter reportQuantity set to 'cri-RI-PMI-CQI' is assumed to support UE-side CSI prediction. The reported PMI indicates predicted precoder matrices associated with  consecutive slot intervals, each with duration of  slots, where the value of  is configured by higher layer parameter vectorLengthDD. If the UE is configured with an aperiodic CSI-RS resource set for channel measurement, the value, in number of slots, of the time unit  is configured by higher layer parameter unitDurationDD, where  is defined in Clause 5.2.1.4.1. If the UE is configured with a periodic or semi-persistent CSI-RS resource set for channel measurement, the value of  is equal to the periodicity of the CSI-RS resource. The earliest of the  slot intervals starts at slot , where  where  is the uplink slot in which the CSI is reported and the slot offset  is configured by higher layer parameter predictionDelay and corresponds to subcarrier spacing configuration for DL, where  defined in Clause 5.2.2.5 and the value  can be configured subject to UE capability. In the above,  and  are the subcarrier spacing configurations for DL and UL, respectively, and  and  are determined by higher-layer configured ca-SlotOffset for the cells transmitting the uplink and downlink, as defined in clause 4.5 of [4, TS 38.211].
-	For , the UE is expected to report a predicted PMI for slot interval  and the slot offset value  can be configured only for . A UE can be configured with  if the higher layer parameter codebookType is set to 'typeII-Doppler-r18', or 'typeII-Doppler-PortSelection-r18'.
-	The reported CQI is associated with slot  and the reported PMI.
-	For , the UE is expected to report a PMI which indicates predicted precoder matrices associated with slot intervals , for . A UE can be configured with  if the higher layer parameter codebookType is set to 'typeII-Doppler-r18'.
-	The UE is configured by higher layer parameter tdCQI to report  CQIs for each subband in the CSI reporting band, if cqi-FormatIndicator is set to 'subbandCQI', or   CQIs for the entire CSI reporting band, if cqi-FormatIndicator is set to 'widebandCQI'. For , the second CQI includes a 4-bit wideband CQI index and, if subband CQI reporting is configured, a 2-bit subband CQI index, calculated independently from the first CQI, as described in Clause 5.2.2.1, and the two CQIs are reported in the same CSI report. 
-	If the higher layer parameter tdCQI is set to '1-1',  and the CQI is associated with slot  and the precoder matrices for slot interval .
-	If the higher layer parameter tdCQI is set to '1-2',  and the CQI is associated with slot  and the precoder matrices for slot interval  and with slot  and the precoder matrices for slot interval .
-	If the higher layer parameter tdCQI is set to '2', . The first CQI is associated with slot  and the precoder matrices for slot interval . The second CQI is associated with slot  and the precoder matrices for slot interval .
If the UE is configured with a CSI-ReportConfig with the higher layer parameter reportQuantity set to 'cri-RI-PMI-CQI', or 'cri-RI-LI-PMI-CQI' and the corresponding NZP-CSI-RS-ResourceSet for channel measurement is configured with  resources, two Resource Groups with  resources in Group 1,  resources in Group 2, , and  Resource Pairs:
-	each resource can contain, subject to UE capability, at most 32 CSI-RS ports. For two Resource Groups with   resources (i=1,2), if , the resource in NZP-CSI-RS-ResourceSet shall contain at most 32 CSI-RS ports; if , each resource in NZP-CSI-RS-ResourceSet shall contain at most 16 CSI-RS ports; if  , each resource in NZP-CSI-RS-ResourceSet shall contain at most 8 CSI-RS ports.
-	each of the  Resource Pairs is associated to a CRI value.
-	The CSI-ReportConfig may be configured with higher layer parameter sharedCMR.  and  are the numbers of resources associated to a CRI value, other than the N CRIs defined above, in Group 1 and Group 2, respectively, with , such that the total number of CRI values configured for the CSI-ReportConfig is .
-	If the higher layer parameter csi-ReportMode is set to 'Mode1' and the higher layer parameter numberOfSingleTRP-CSI-Mode1 is set to , ; otherwise,
-	if the higher layer parameter csi-ReportMode is set to 'Mode1' and the higher layer parameter numberOfSingleTRP-CSI-Mode1 is set to , or if csi-ReportMode is set to 'Mode2',
-	if sharedCMR is configured:  and ; otherwise 
-	if sharedCMR is not configured, only the resources in Group 1 and Group 2 that are not referred to in any Resource Pair are associated to M CRI values other than the N CRIs defined above.
-	If interference measurement is performed on CSI-IM,  resources are configured in the corresponding csi-IM-ResourceSet. The  resources for channel measurement defined above are resource-wise associated with the first  CSI-IM resources by the ordering of the CSI-RS resources and CSI-IM resources in the corresponding Resource Set. The  Resource Pairs for channel measurement are associated to the last  CSI-IM resources by the ordering of the CSI-RS Resource Pairs and CSI-IM resources in the CSI-IM Resource Set. The UE may assume that the two CSI-RS resources for channel measurement in a Resource Pair and the associated CSI-IM resource for interference measurement are resource-wise QCLed with respect to 'typeD'.
-	The UE is not expected to be configured with NZP CSI-RS for interference measurement other than the NZP CSI-RS resources for channel measurement configured in the  Resource Pairs.
-	The UE expects, for that CSI-ReportConfig, to be configured with higher layer parameter codebookType set to 'typeI-SinglePanel', and
-	The UE shall derive the CSI parameters other than CRI(s) conditioned on the reported CRI(s), as follows:
-	If the higher layer parameter csi-ReportMode is set to 'Mode1' and the higher layer parameter numberOfSingleTRP-CSI-Mode1 is set to ,  CRI(s) are reported:
-	one CRI  corresponds to the configured -th entry of the associated  Resource Pairs in the corresponding CSI-RS Resource Set for channel measurement, and -th entry of the corresponding CSI-IM Resource Set, if configured. The UE shall report two RIs, two PMIs, two LIs (if configured), associated to the resource in Group 1 and the resource in Group 2, respectively, of the -th Resource Pair, and one CQI; and
-	if , one CRI  () corresponds to the configured -th entry of the associated  resources in the corresponding CSI-RS Resource Set for channel measurement, and -th entry of the corresponding CSI-IM Resource Set, if configured. The UE shall report one RI, one PMI, one LI (if configured) and one or two CQIs conditioned on CRI ; or
-	if , one CRI   corresponds to the configured -th entry of the associated  resources in Group 1 of the corresponding CSI-RS Resource Set for channel measurement, and -th entry of the associated resources in the corresponding CSI-IM Resource Set, if configured, and one CRI   corresponds to the configured -th entry of the associated  resources in Group 2 of the corresponding CSI-RS Resource Set for channel measurement, and -th entry of the corresponding CSI-IM Resource Set, if configured. The UE shall report one RI, one PMI, one LI (if configured) and one or two CQIs conditioned on CRI  and one RI, one PMI, one LI (if configured) and one or two CQIs conditioned on CRI .
-	If the higher layer parameter csi-ReportMode is set to 'Mode2', one CRI   is reported, which corresponds to the -th entry of the  resources or Resource Pairs in the corresponding CSI-RS Resource Set for channel measurement, and -th entry of the associated resources in the corresponding CSI-IM Resource Set, if configured. The first  codepoints of the CRI correspond to resources associated to Group 1 and Group 2. The last  codepoints of the CRI correspond to the  configured Resource Pairs. The UE shall report one RI, one PMI, one LI, if configured, and one or two CQIs conditioned on CRI  if ; or two RIs, two PMIs, two LIs, if configured, associated to the resource in Group 1 and the resource in Group 2, respectively, of the -th Resource Pair, and one CQI, otherwise.
-	For a reported CRI corresponding to an entry of the  Resource Pairs configured in the corresponding CSI-RS Resource Set for channel measurement:
-	the UE shall not report a total number of layers larger than four.
-	the two RIs are reported with a joint RI index corresponding to one of the four rank combinations: .











-	The CodebookConfig in CSI-ReportConfig can be configured with two RI restriction parameters typeI-SinglePanel-ri-RestrictionSTRP and typeI-SinglePanel-ri-RestrictionSDM. The parameter typeI-SinglePanel-ri-RestrictionSTRP applies to a reported RI when conditioned on a CRI corresponding to an entry of the  CSI-RS resources defined above. The bitmap parameter typeI-SinglePanel-ri-RestrictionSTRP forms the bit sequence  where  is the LSB and  is the MSB. When  is zero, , PMI and RI reporting are not allowed to correspond to any precoder associated with  layers. The parameter typeI-SinglePanel-ri-RestrictionSDM applies to a reported joint RI index when conditioned on a CRI corresponding to an entry of the  Resource Pairs and indicates one or more of the four rank combinations that are allowed to correspond to the reported PMIs and RIs. The bitmap parameter typeI-SinglePanel-ri-RestrictionSDM forms the bit sequence  where  is the LSB and  is the MSB. When  is zero, , PMI and RI reporting are not allowed to correspond to any precoder associated with the -th rank combination in the following order: {1,1}, {1,2}, {2,1},{2,2}.
-	The CodebookConfig in CSI-ReportConfig can be configured with two Codebook Subset Restrictions. The first restriction applies to a reported PMI associated to a CSI-RS resource in Group 1. The second restriction applies to a reported PMI associated to a CSI-RS resource in Group 2.
[bookmark: _Hlk136536674][bookmark: _Hlk136342384]If the UE is configured with a CSI-ReportConfig that contains a list of sub-configurations, provided by csi-ReportSubConfigToAddModList:
-	The UE expects to be configured with the higher layer parameter codebookType set to 'typeI-SinglePanel' or 'typeI-MultiPanel'. If the UE indicates a capability for supporting mixed codebook combination in a slot with mixCodeBookSpatialAdaptation, each sub-configuration which is configured with portSubsetIndictor can be configured with the higher layer parameter codebookType set to 'typeI-SinglePanel' or 'typeI-MultiPanel'. 
-	Each sub-configuration can be configured with an antenna port subset using the higher layer bitmap parameter portSubsetIndicator which contains the bit sequence , where  is the MSB and  is the LSB, bit  corresponds to antenna port , and  is the number of ports nrofPorts configured for the CSI-RS resources(s) within a NZP-CSI-RS-ResourceSet contained in the CSI-ResourceConfig for channel measurement that corresponds to the CSI-ReportConfig. A bit value 0 in portSubsetIndicator indicates that the corresponding antenna port is disabled for the sub-configuration, whereas bit value 1 indicates that the antenna port is enabled and belongs to the antenna port subset for the sub-configuration. For the derivation of PMI, antenna ports corresponding to all bits with value of 1 in portSubsetIndicator are mapped to consecutive antenna ports starting at CSI-RS antenna port 3000 in increasing order of the bit position in portSubsetIndicator.
[bookmark: _Hlk136332456]-	If a sub-configuration is configured with an antenna port subset, then the sub-configuration can be configured with a ri-Restriction, codebookMode and, if the number of antenna ports of the subset greater than 2, with n1-n2 if the higher layer parameter codebookType is set to 'typeI-SinglePanel' or with ng-n1-n2 if the higher layer parameter codebookType is set to 'typeI-MultiPanel', and, if the corresponding number of antenna ports of the subset is 2, with twoTX-CodebookSubsetRestriction, where the parameters ri-Restriction, codebookMode, n1-n2, ng-n1-n2, twoTX-CodebookSubsetRestriction are as described in Clauses 5.2.2.2.1 and 5.2.2.2.2. If a sub-configuration is configured with an antenna port subset, and if higher layer parameter reportQuantity is set to 'cri-RI-i1-CQI', and if the higher layer parameter codebookType is set to 'typeI-SinglePanel', then the sub-configuration is configured with higher layer parameter typeI-SinglePanel-codebookSubsetRestriction-i2, where typeI-SinglePanel-codebookSubsetRestriction-i2 is as described in Clause 5.2.2.2.1.
-	If a sub-configuration is configured with an antenna port subset, and if the CSI-ReportConfig that contains a mix of sub-configuration(s) each corresponding to 'typeI-SinglePanel' and some other sub-configuration(s) each corresponding to 'typeI-MultiPanel', then the sub-configuration(s) which is configured with portSubsetIndictor is configured with the higher layer parameter codebookMode.
-	A sub-configuration can be configured with a power offset provided by powerOffset.
[bookmark: _Hlk144482974]-	A sub-configuration can be configured with a list of NZP CSI-RS resources, provided by nzp-CSI-RS-ResourceList, which indicates one or more NZP CSI-RS resources, within a NZP-CSI-RS-ResourceSet contained in the CSI-ResourceConfig for channel measurement which corresponds to the CSI-ReportConfig. If there is no sub-configuration configured with a power offset provided by powerOffset, the list of NZP CSI-RS resources has no intersection with a list of NZP CSI-RS resources configured for any other sub-configuration(s) within the CSI-ReportConfig, otherwise, the list of NZP CSI-RS resources is identical to or has no intersection with a list of NZP CSI-RS resources configured for any other sub-configuration(s) within the CSI-ReportConfig.
-	If a sub-configuration is configured with a list of NZP CSI-RS resources with more than one resource, the UE shall derive the CSI parameters other than CRI conditioned on the reported CRI, where the CRI k (k ≥ 0) for the sub-configuration corresponds to the configured (k+1)-th entry of associated NZP-CSI-RS-Resource in the list of NZP CSI-RS resources.
-	If a sub-configurations is not configured with nzp-CSI-RS-ResourceList then the sub-configuration shall be associated with all the NZP CSI-RS resources within a NZP-CSI-RS-ResourceSet contained in the CSI-ResourceConfig for channel measurement which corresponds to the CSI-ReportConfig.
-	the UE reports CSI(s) for one or more sub-configurations according to Clauses 5.2.1.5.1, 5.2.1.5.2, 5.2.3 and 5.2.4, and according to the higher layer parameter reportQuantity configured for that CSI-ReportConfig.
-	The UE does not expect the higher layer parameter reportQuantity to be set to 'cri-RSRP', 'cri-SINR', 'cri-SINR- Index', 'cri-RSRP-Index', 'none', 'ssb-Index-RSRP', 'ssb-Index-SINR', 'ssb-Index-RSRP- Index', 'ssb-Index-SINR- Index', or 'tdcp'.
If the UE is configured with a CSI-ReportConfig with the higher layer parameter reportQuantity set to 'ssb-Index-RSRP' or 'ssb-Index-RSRP- Index', the UE shall report SSBRI, where SSBRI k (k ≥ 0) corresponds to the configured (k+1)-th entry of the associated csi-SSB-ResourceList in the corresponding CSI-SSB-ResourceSet. 
If the UE is configured with a CSI-ReportConfig with the higher layer parameter reportQuantity set to 'ssb-Index-SINR' or 'ssb-Index-SINR- Index', the UE shall derive L1-SINR conditioned on the reported SSBRI, where SSBRI k (k ≥ 0) corresponds to the configured (k+1)-th entry of the associated csi-SSB-ResourceList  in the corresponding CSI-SSB-ResourceSet for channel measurement, and (k+1)-th entry of associated csi-IM-Resource in the corresponding csi-IM-ResourceSet (if configured) or (k+1)-th entry of associated nzp-CSI-RS-Resources in the corresponding NZP-CSI-RS-ResourceSet (if configured) for interference measurement.
If the UE is configured with a CSI-ReportConfig with the higher layer parameter reportQuantity set to 'cri-RI-PMI-CQI', ' cri-RI-i1', 'cri-RI-i1-CQI', 'cri-RI-CQI' or 'cri-RI-LI-PMI-CQI', then the UE is not expected to be configured with more than 8 CSI-RS resources in a CSI-RS resource set contained within a resource setting that is linked to the CSI-ReportConfig, except when the UE is configured with a CodebookConfig with the higher layer parameter vectorLengthDD, a CSI-ReportConfig with the higher layer parameter reportQuantity set to 'cri-RI-PMI-CQI' and the corresponding CSI-RS resource set for channel measurement is aperiodic with  resources.
If the UE is configured with a CSI-ReportConfig with the higher layer parameter reportQuantity set to 'cri-RI-LI-PMI-CQI', UE does not expect the CSI-ReportConfig to be configured with higher layer parameter codebookType set to 'typeII-r16' or 'typeII-PortSelection-r16', 'typeII-PortSelection-r17', 'typeII-CJT-r18', 'typeII-CJT-PortSelection-r18', 'typeII-Doppler-r18' or 'typeII-Doppler-PortSelection-r18'.
If the UE is configured with a CSI-ReportConfig with higher layer parameter reportQuantity set to 'cri-RSRP', 'cri-SINR', 'none', 'cri-RSRP- Index' or 'cri-SINR- Index and the CSI-ReportConfig is linked to a resource setting configured with the higher layer parameter resourceType set to 'aperiodic', then the UE is not expected to be configured with more than 16 CSI-RS resources in a CSI-RS resource set contained within the resource setting. 
The LI indicates which column of the precoder matrix of the reported PMI corresponds to the strongest layer of the codeword corresponding to the largest reported wideband CQI. If two wideband CQIs are reported and have equal value, the LI corresponds to strongest layer of the first codeword. If the UE is configured with a CSI-ReportConfig with reportQuantity set to 'cri-RI-LI-PMI-CQI' and the corresponding NZP-CSI-RS-ResourceSet for channel measurement is configured with two Resource Groups and  Resource Pairs, and the UE reports a CRI associated to a Resource Pair, and a rank combination , the first LI indicates which column of the precoder matrix of the first reported PMI corresponds to the strongest of the first  layers of the codeword and the second LI indicates which column of the precoder matrix of the second reported PMI corresponds to the strongest of the last  layers of the codeword.
For operation with shared spectrum channel access in FR1, or in FR2-2 when the UE is provided ChannelAccessMode2-r17 = 'enabled', if the UE is configured with a CSI-ReportConfig with higher layer parameter reportQuantity set to 'cri-RI-PMI-CQI ', 'cri-RI-i1', 'cri-RI-i1-CQI', 'cri-RI-CQI' or 'cri-RI-LI-PMI-CQI', the UE shall derive:
-	the CSI parameters without averaging two or more instances of any periodic or semi-persistent nzp-CSI-RS-Resources in the corresponding NZP-CSI-RS-ResourceSet for channel measurement or for interference measurement located in different DL transmissions,
-	the instances of the nzp-CSI-RS-Resources are not in the same channel occupancy duration indicated by DCI format 2_0, if the UE is provided at least one of SlotFormatIndicator or co-DurationList; or
-	the instances of the nzp-CSI-RS-Resources occur within a set of consecutive symbols which are not all occupied by PDSCH(s) and/or aperiodic CSI-RS(s) indicated by DCI formats, if any, and the corresponding PDCCH(s), if the UE is neither provided with CO-DurationsPerCell nor SlotFormatIndicator, but is provided with csi-RS-ValidationWithDCI
-	the interference measurements for computing CSI value based on periodic/semi-persistent CSI-IM measured only in OFDM symbol(s) that fulfill the same conditions under which the UE is expected to receive periodic/semi-persistent CSI-RS as described in Clause 11.1 and Clause 11.1.1 of [6, TS 38.213].
If the UE is configured with the higher layer parameter SSB-MTC-AdditionalPCI, the UE is allowed to report in a single reporting instance up to four SSBRIs for each report setting, where SSB resources are associated with PCI indices referring to the PCI of the serving cell and PCI(s) different from the PCI of the serving cell within the set of PCIs configured.
If a UE is configured with a ltm-CSI-ReportConfig,
-	if the UE is configured with spCellInclusion, the UE shall report in a single reporting instance nrOfReportedRS-PerCell different SSBRI for the current SpCell and each of the nrOfReportedCells -1 candidate cells. Otherwise, the UE shall report in a single reporting instance nrOfReportedRS-PerCell different SSBRI for each of the nrOfReportedCells candidate cells, 
-	where SSBRI k (k ≥ 0) corresponds to the configured (k+1)-th entry of the associated ltm-CSI-SSB-ResourceList in the corresponding ltm-CSI-SSB-ResourceSet,
-	if spCellInclusion is configured, SSB resources in ltm-CSI-SSB-ResourceList associated with the current SpCell are the entries where PCI (given by ltm-CandidatePCI) and frequency information (given by ssb-Frequency) of the candidate cell associated with the LTM-CandidateId (given by the corresponding entry in ltm-CandidateIdList) is equal to the PCI and center frequency of cell-defining SSB of the current SpCell.
If the UE is configured with a CSI-ReportConfig that contains a list of sub-configurations provided by csi-ReportSubConfigToAddModList, the UE can only be configured with NZP CSI-RS for interference measurement if each sub-configuration is configured with powerOffset and not configured with portSubsetIndicator.
<omitted text>
[bookmark: _Toc130409780][bookmark: _Toc200985633]5.2.1.4.5	TDCP Reporting
For a CSI-ReportConfig with higher layer parameter reportQuantity set to 'tdcp' and higher layer parameters  and , the reported TDCP amplitude(s) corresponding to the  configured delays are indicated by


and the corresponding amplitude values are obtained from: , for , where the mapping from  to  is given in Table 5.2.1.4.5-1.
Table 5.2.1.4.5-1: Mapping of elements of :  to 
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For , if the higher layer parameter phaseReporting is configured, the reported TDCP phases are indicated by


and the corresponding phase values are given by: . 
<omitted text>
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