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Introduction
This contribution discusses a few necessary clarifications and corrections about CSI reporting in the NR specification.
1 
2 
[bookmark: _Ref446598642]Corrections in TS 38.214
A few corrections and remaining issues for TS 38.214 are as follows.
In Section 5.2.1.4.2, when the UE is configured with reportQuantity set to 'cri-RI-CQI', and r ports are indicated in the order of layer ordering for rank r, the UE shall assume the precoder for the indicated ports to be the identity matrix for CQI calculation. The scaling  is missing.
In Section 5.2.3, there is a typo about WB Type II CSI (part 1) reporting on PUCCH format 1, which is not supported.
In Section 5.4, CSI computation delay requirements  and  are determined by reportQunatity and Table 5.4-1 and 5.4-2. However, usage of CSI computation table when reportQuantity is set to ‘cri-RSRP' or ‘ssb-Index-RSRP’ is still FFS.
In Section 5.2.1.5.2, when reportConfigType is not present, the UE shall report the CSI on PUSCH. However, in that case, there’s no required configurations such as reporting periodicity and offset.

Proposal: 
· When reportQuantity set to 'cri-RI-CQI', the precoder for the indicated ports is identity matrix scaled by .
· Delete WB Type II CSI (part 1 only) reporting on PUCCH format 1.
· When reportQuantity is set to ‘cri-RSRP' or ‘ssb-Index-RSRP’, use Table 5.4-2 to determine CSI computation delay requirement. 
· For SP-CSI reporting, the UE is not expected to receive an activation command for the Reporting Setting where reportConfigType is not present.

The corresponding text proposal is provided in Section 5 below.
Corrections in TS 38.212
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A few editorial corrections for TS 38.212 are as follows.
The first correction is related to the PMI information fields for 2 CSI-RS ports in Table 6.3.1.1.2-7, Table 6.3.2.1.2-4, Table 6.3.2.1.2-5. Since the codebook for 2 CSI-RS ports is single-stage, the PMI information fields X1 and X2 (defined for dual-stage codebooks for more than 2 CSI-RS ports) that are used in these tables are not defined for 2 CSI-RS ports. So, the PMI for 2 CSI-RS ports needs to be included separately in these tables. Since the PMI for 2 CSI-RS ports is analogous to information field X2 (both correspond to wideband or per subband PMI) for more than 2 CSI-RS ports, it can be included with the description about X2.
The second correction is a typo in which X1 and X2 are missing in the first row of Table 6.3.2.1.2-1 and Table 6.3.2.1.2-2.
The third correction is about Table 6.3.1.1.2-7 which is for pmi-FormatIndicator=widebandPMI and cqi-FormatIndicator=widebandCQI, and is hence is not applicable to Type II CSI since WB Type II CSI reporting is not supported. Therefore, the reference to Type II CSI table (Table 6.3.1.1.2-5) should be deleted from Table 6.3.1.1.2-7. 

Proposal: Make the following corrections in TS 38.212 [2]
· PMI for 2 CSI-RS ports is included in Table 6.3.1.1.2-7, Table 6.3.2.1.2-4, Table 6.3.2.1.2-5.
· X1 and X2 are included in the first row of Table 6.3.2.1.2-1 and Table 6.3.2.1.2-2.
· The reference to Table 6.3.1.1.2-5 is deleted from Table 6.3.1.1.2-7.

The corresponding text proposal is provided in Section 5 below.

Conclusions
In this contribution, the following proposals are made for the corrections/clarifications in NR specification:
· [bookmark: _GoBack]Make the following corrections in TS 38.214 [1]
· When reportQuantity set to 'cri-RI-CQI', the precoder for the indicated ports is identity matrix scaled by .
· Delete WB Type II CSI (part 1 only) reporting on PUCCH format 1.
· When reportQuantity is set to ‘cri-RSRP' or ‘ssb-Index-RSRP’, use Table 5.4-2 to determine CSI computation delay requirement. 
· For SP-CSI reporting, the UE is not expected to receive an activation command for the Reporting Setting where reportConfigType is not present.
· Make the following corrections in TS 38.212 [2]
· PMI for 2 CSI-RS ports is included in Table 6.3.1.1.2-7, Table 6.3.2.1.2-4, Table 6.3.2.1.2-5.
· X1 and X2 are included in the first row of Table 6.3.2.1.2-1 and Table 6.3.2.1.2-2.
· The reference to Table 6.3.1.1.2-5 is deleted from Table 6.3.1.1.2-7.

Text proposals

Section 5.2.1.4.2 of TS 38.214 [1]
[Unchanged text are omitted]

If the UE is configured with a CSI-ReportConfig with the higher layer parameter reportQuantity set to 'cri-RI-CQI': 




-	the UE is configured with higher layer parameter non-PMI-PortIndication contained in a CSI-ReportConfig, where 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 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.
-	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 .

Section 5.2.3 of TS 38.214 [1]
[Unchanged text are omitted]
A UE shall perform aperiodic CSI reporting using PUSCH on serving cell c upon successful decoding.
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 and Type II CSI. 
A UE shall perform semi-persistent CSI reporting on the PUSCH upon successful decoding of a DCI format 0_1 which activates a semi-persistent CSI trigger state. DCI format 0_1 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 and Type II CSI with wideband, and sub-band frequency granularities. 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. 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 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 and Type II CSI feedback on PUSCH, a CSI report comprises of two parts. Part 1 is used to identify the number of information bits in Part 2. Part 1 shall be transmitted in its entirety before Part 2 and may be used to identify the number of information bits in Part 2. 
-	For Type I CSI feedback, Part 1 contains RI (if reported), CRI (if reported), CQI for the first codeword. Part 2 contains PMI and contains the CQI for the second codeword when RI>4. 
-	For Type II CSI feedback, Part 1 has a fixed payload size and contains RI, CQI, and an indication of the number of non-zero wideband amplitude coefficients per layer for the Type II CSI (see sub-clause 5.2.2). The fields of Part 1 – RI, CQI, and the indication of the number of non-zero wideband amplitude coefficients for each layer – are separately encoded. Part 2 contains the PMI of the Type II CSI. 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 1, 3, or 4 (see sub-clause 5.2.4 and 5.2.2). 	Comment by Md Saifur Rahman: delete
When the higher layer parameter reportQuantity is configured with one of the values 'cri-RSRP' or 'ssb-Index-RSRP', the CSI feedback consists of a single part.
For both Type I and Type II reports configured for PUCCH but transmitted on PUSCH, the encoding scheme follows that of PUCCH as described in Subclause 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 in one slot. Priority 0 is the highest priority and priority  is the lowest priority and the CSI report numbers correspond to the order of the associated Prii,CSI(y,k,c,s) value as defined in Subclause 5.2.5. When omitting Part 2 CSI information for a particular priority level, the UE shall omit all of the information at that priority level. 

Section 6.3.1.1.2 of TS 38.212 [2]
[Unchanged text are omitted]
….
Table 6.3.1.1.2-7: Mapping order of CSI fields of one CSI report, pmi-FormatIndicator=widebandPMI and cqi-FormatIndicator=widebandCQI
	CSI report number
	CSI fields

	CSI report #n
	CRI as in Tables 6.3.1.1.2-3/4, if reported

	
	Rank Indicator as in Tables 6.3.1.1.2-3/4, if reported

	
	Layer Indicator as in Tables 6.3.1.1.2-3/4, if reported

	
	
Zero padding bits , if needed

	
	
PMI wideband information fields , from left to right as in Tables 6.3.1.1.2-1/2, if reported

	
	
For more than 2 CSI-RS ports, PMI wideband information fields , from left to right as in Tables 6.3.1.1.2-1/2, and for 2 CSI-RS ports, wideband PMI as given by Subclause 6.3.1.1.2, if reported

	
	Wideband CQI as in Tables 6.3.1.1.2-3/4/5, if reported 



…

Section 6.3.2.1.2 of TS 38.212 [2]
[Unchanged text are omitted]







The bitwidth for PMI of codebookType=typeII is provided in Tables 6.3.2.1.2-1, where the values of , , , , , , and  are given by Subclause 5.2.2.2.3 in [6, TS 38.214].
Table 6.3.2.1.2-1: PMI of codebookType= typeII
	
	Information fields X1 for wideband PMI
	Information fields X2 per subband PMI

	
	

	

	

	

	

	

	

	

	

	


	Rank=1
SBAmp off
	

	

	

	

	N/A
	N/A
	

	N/A
	N/A
	N/A

	Rank=2
SBAmp off
	

	

	

	

	

	

	

	

	N/A
	N/A

	Rank=1
SBAmp on
	

	

	

	

	N/A
	N/A
	

	N/A
	

	N/A

	Rank=2
SBAmp on
	

	

	

	

	

	

	

	

	

	











The bitwidth for PMI of codebookType= typeII-PortSelection is provided in Tables 6.3.2.1.2-2, where the values of , , , , , , and  are given by Subclause 5.2.2.2.4 in [6, TS 38.214].
Table 6.3.2.1.2-2: PMI of codebookType= typeII-PortSelection
	
	Information fields X1 for wideband PMI
	Information fields X2 per subband PMI

	
	

	

	

	

	

	

	

	

	


	Rank=1
SBAmp off
	

	

	

	N/A
	N/A
	

	N/A
	N/A
	N/A

	Rank=2
SBAmp off
	

	

	

	

	

	

	

	N/A
	N/A

	Rank=1
SBAmp on
	

	

	

	N/A
	N/A
	

	N/A
	

	N/A

	Rank=2
SBAmp on
	

	

	

	

	

	

	

	

	




…

Table 6.3.2.1.2-4: Mapping order of CSI fields of one CSI report, CSI part 2 wideband
	CSI report number
	CSI fields

	CSI report #n
CSI part 2 wideband
	Wideband CQI for the second TB as in Tables 6.3.1.1.2-3/4/5, if present and reported

	
	Layer Indicator as in Tables 6.3.1.1.2-3/4/5, if reported

	
	
PMI wideband information fields , from left to right as in Tables 6.3.1.1.2-1/2 or 6.3.2.1.2-1/2, if reported

	
	
For more than 2 CSI-RS ports, PMI wideband information fields , from left to right as in Tables 6.3.1.1.2-1/2 or 6.3.2.1.2-1/2, and for 2 CSI-RS ports, wideband PMI as given by Subclause 6.3.1.1.2, if pmi-FormatIndicator= widebandPMI and if reported; 



Table 6.3.2.1.2-5: Mapping order of CSI fields of one CSI report, CSI part 2 subband
	CSI report #n
Part 2 subband
	Subband differential CQI for the second TB of all even subbands with increasing order of subband number, as in Tables 6.3.1.1.2-3/4/5, if cqi-FormatIndicator=subbandCQI and if reported

	
	
For more than 2 CSI-RS ports, PMI subband information fields  of all even subbands with increasing order of subband number, from left to right as in Tables 6.3.1.1.2-1/2 or 6.3.2.1.2-1/2, and for 2 CSI-RS ports, subband PMI of all even subbands, if pmi-FormatIndicator= subbandPMI and if reported

	
	Subband differential CQI for the second TB of all odd subbands with increasing order of subband number, as in Tables 6.3.1.1.2-3/4/5, if cqi-FormatIndicator=subbandCQI and if reported

	
	
For more than 2 CSI-RS ports, PMI subband information fields  of all odd subbands with increasing order of subband number, from left to right as in Tables 6.3.1.1.2-1/2 or 6.3.2.1.2-1/2, and for 2 CSI-RS ports, subband PMI of all odd subbands, if pmi-FormatIndicator= subbandPMI and if reported



…
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