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[bookmark: _Toc525748078]< Start of the text proposal >
5.2.1.4	Reporting configurations
The UE shall calculate CSI parameters (if reported) assuming the following dependencies between CSI parameters (if reported)
-	LI shall be calculated conditioned on the reported CQI, PMI, RI and CRI
-	CQI shall be calculated conditioned on the reported PMI, RI and CRI
-	PMI shall be calculated conditioned on the reported RI and CRI
-	RI shall be calculated conditioned on the reported CRI.
The Reporting configuration for CSI can be aperiodic (using PUSCH), periodic (using PUCCH) or semi-persistent (using PUCCH, and DCI activated PUSCH). The CSI-RS Resources can be periodic, semi-persistent, or aperiodic. Table 5.2.1.4-1 shows the supported combinations of CSI Reporting configurations and CSI-RS Resource configurations and how the CSI Reporting is triggered for each CSI-RS Resource configuration. Periodic CSI-RS is configured by higher layers. Semi-persistent CSI-RS is activated and deactivated as described in Subclause 5.2.1.5.2. Aperiodic CSI-RS is configured and triggered/activated as described in Subclause 5.2.1.5.1. 
[bookmark: _Hlk498445902]Table 5.2.1.4-1: Triggering/Activation of CSI Reporting for the possible CSI-RS Configurations.
	CSI-RS Configuration
	Periodic CSI Reporting
	Semi-Persistent CSI Reporting
	Aperiodic CSI Reporting

	Periodic CSI-RS
	No dynamic triggering/activation
	For reporting on PUCCH, the UE receives an activation command [10, TS 38.321]; for reporting on PUSCH, the UE receives triggering on DCI
	Triggered by DCI; additionally, activation command [10, TS 38.321] possible as defined in Subclause 5.2.1.5.1.

	Semi-Persistent CSI-RS
	Not Supported
	For reporting on PUCCH, the UE receives an activation command [10, TS 38.321]; for reporting on PUSCH, the UE receives triggering on DCI
	Triggered by DCI; additionally, activation command [10, TS 38.321] possible as defined in Subclause 5.2.1.5.1.

	Aperiodic CSI-RS
	Not Supported
	Not Supported
	Triggered by DCI; additionally, activation command [10, TS 38.321] possible as defined in Subclause 5.2.1.5.1.



When the UE is configured with higher layer parameter NZP-CSI-RS-ResourceSet and when the higher layer parameter repetition is set to 'off', the UE shall determine a CRI from the supported set of CRI values as defined in Subclause 6.3.1.1.2 of [5, TS 38.212] and report the number in each CRI report. When the higher layer parameter repetition is set to 'on', CRI is not reported. CRI reporting is not supported when the higher layer parameter codebookType is set to 'typeII' or to 'typeII-PortSelection'.
For a periodic or semi-persistent CSI report on PUCCH, the periodicity (measured in slots) is configured by the higher layer parameter reportSlotConfig.
[bookmark: _Hlk497308324]For a semi-persistent or aperiodic CSI report on PUSCH, the allowed slot offsets are configured by the higher layer parameter reportSlotOffsetList. The offset is selected in the activating/triggering DCI.

For CSI reporting, a UE can be configured via higher layer signaling with one out of two possible subband sizes, where a subband is defined as  contiguous PRBs and depends on the total number of PRBs in the bandwidth part according to Table 5.2.1.4-2.

Table 5.2.1.4-2: Configurable subband sizes
	Bandwidth part (PRBs)
	Subband size (PRBs)

	 < 24
	N/A

	24 – 72
	4, 8

	73 – 144
	8, 16

	145 – 275
	16, 32



[bookmark: _Hlk497986691]The reportFreqConfiguration contained in a CSI-ReportConfig indicates the frequency granularity of the CSI Report. A CSI reporting setting configuration defines a CSI reporting band as a subset of subbands of the bandwidth part, where the reportFreqConfiguration indicates: 
-	the csi-ReportingBand as a contiguous or non-contiguous subset of subbands in the bandwidth part for which CSI shall be reported. The UE is not expected to be configured with a CSI reporting band which contains subbands where reference signals for channel and interference are not present.
-	wideband CQI or subband CQI reporting, as configured by the higher layer parameter cqi-FormatIndicator. When wideband CQI reporting is configured, a wideband CQI is reported for each codeword for the entire CSI reporting band. When subband CQI reporting is configured, one CQI for each codeword is reported for each subband in the CSI reporting band.
-	wideband PMI or subband PMI reporting as configured by the higher layer parameter pmi-FormatIndicator. When wideband PMI reporting is configured, a wideband PMI is reported for the entire CSI reporting band. When subband PMI reporting is configured, except with 2 antenna ports, a single wideband indication (i1 in Subclause 5.2.2.2) is reported for the entire CSI reporting band and one subband indication (i2 in subclause 5.2.2.2) is reported for each subband in the CSI reporting band. When subband PMIs are configured with 2 antenna ports, a PMI is reported for each subband in the CSI reporting band. 
A CSI Reporting Setting is said to have a wideband frequency-granularity if 
-	reportQuantity is set to 'cri-RI-PMI-CQI', or 'cri-RI-LI-PMI-CQI', cqi-FormatIndicator indicates single CQI reporting and pmi-FormatIndicator indicates single PMI reporting, or
-	reportQuantity is set to 'cri-RI-i1' or
-	reportQuantity is set to 'cri-RI-CQI' or 'cri-RI-i1-CQI' and cqi-FormatIndicator indicates single CQI reporting, or
-	reportQuantity is set to 'cri-RSRP' or 'ssb-Index-RSRP'
otherwise, the CSI Reporting Setting is said to have a subband frequency-granularity.





The first subband size is given by  and the last subband size given by  if  and if 

When a UE is configured with higher layer parameter codebookType set to 'TypeI-SinglePanel' and pmi-FormatIndicator is configured for single wideband PMI reporting, the UE may be configured with reportQuantity to report:

-	RI (if reported), CRI (if reported), and a PMI consisting of a single wideband indication ( in Subclause 5.2.2.2.1) for the entire CSI reporting band, or






[bookmark: _Hlk497235737]-	RI (if reported), CRI (if reported), CQI, and a PMI consisting of a single wideband indication ( in Subclause 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 sub-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 a UE is configured with semi-persistent CSI reporting, the UE shall report CSI when both CSI-IM and NZP CSI-RS resources are configured as periodic or semi-persistent. If a UE is configured with aperiodic CSI reporting, the UE shall report CSI when both CSI-IM and NZP CSI-RS resources are configured as periodic, semi-persistent or aperiodic. 
[bookmark: _Hlk523145131]A UE configured with DCI 0_1 does not expect to be triggered with multiple CSI reports with the same CSI-ReportConfigId.
< Unchanged parts are omitted >
[bookmark: _Toc525748089]5.2.2.2	Precoding matrix indicator (PMI) 
[bookmark: _Toc525748090]5.2.2.2.1	Type I Single-Panel Codebook





For 2 antenna ports {3000, 3001} and the UE configured with higher layer parameter codebookType set to 'typeI-SinglePanel' each PMI value corresponds to a codebook index given in Table 5.2.2.2.1-1. The UE is configured with the higher layer parameter twoTX-CodebookSubsetRestriction. The bitmap parameter twoTX-CodebookSubsetRestriction forms the bit sequence  where  is the LSB and  is the MSB and where a bit value of zero indicates that PMI reporting is not allowed to correspond to the precoder associated with the bit. Bits 0 to 3 are associated respectively with the codebook indices 0 to 3 for  layer, and bits 4 and 5 are associated respectively with the codebook indices 0 and 1 for  layers.
Table 5.2.2.2.1-1: Codebooks for 1-layer and 2-layer CSI reporting using antenna ports 3000 to 3001
	Codebook index
	
Number of layers 

	
	1
	2

	0
	

	


	1
	

	


	2
	

	-

	3
	

	-














For 4 antenna ports {3000, 3001, 3002, 3003}, 8 antenna ports {3000, 3001, …, 3007}, 12 antenna ports {3000, 3001, …, 3011}, 16 antenna ports {3000, 3001, …, 3015}, 24 antenna ports {3000, 3001, …, 3023}, and 32 antenna ports {3000, 3001, …, 3031}, and the UE configured with higher layer parameter codebookType set to 'typeI-SinglePanel', except when the number of layers (where  is the associated RI value), each PMI value corresponds to three codebook indices ,,. When the number of layers , each PMI value corresponds to four codebook indices ,,,. The composite codebook index  is defined by 

	












The codebooks for 1-8 layers are given respectively in Tables 5.2.2.2.1-5, 5.2.2.2.1-6, 5.2.2.2.1-7, 5.2.2.2.1-8, 5.2.2.2.1-9, 5.2.2.2.1-10, 5.2.2.2.1-11, and 5.2.2.2.1-12. The mapping from  to  and  for 2-layer reporting is given in Table 5.2.2.2.1-3. The mapping from  to  and  for 3-layer and 4-layer reporting when  is given in Table 5.2.2.2.1-4. The quantities , , , , and  are given by

	






-	The values of and  are configured with the higher layer parameter n1-n2, respectively. The supported configurations of  for a given number of CSI-RS ports and the corresponding values of  are given in Table 5.2.2.2.1-2. The number of CSI-RS ports, , is.


-	UE shall only use  and shall not report  if the value of N2 is 1.










The bitmap parameter n1-n2 forms the bit sequence  where  is the LSB and  is the MSB and where a bit value of zero indicates that PMI reporting is not allowed to correspond to any precoder associated with the bit. The number of bits is given by . Except when the number of layers and the number of antenna ports is 16, 24, or 32, bit  is associated with all precoders based on the quantity , , . When the number of layers and the number of antenna ports is 16, 24, or 32, 






-	bits , , and  are each associated with all precoders based on the quantity , , ;

-	if one or more of the associated bits is zero, then PMI reporting is not allowed to correspond to any precoder based on . 






For UE configured with higher layer parameter codebookType set to 'typeI-SinglePanel', the bitmap parameter typeI-SinglePanel-ri‑Restriction 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.
For UE configured with higher layer parameter reportQuantity set to ‘cri-RI-i1-CQI’, the bitmap parameter typeI-SinglePanel-codebookSubsetRestriction-i2 forms the bit sequence   where  is the LSB and  is the MSB. When  is zero, the randomly selected precoder for CQI calculation is not allowed to correspond to any precoder associated with the bit . 
< End of the text proposal >
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