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Introduction
This contribution discusses some of the remaining issues on CSI reporting in the NR specification.
1 
2 

CRI bitwidth for Type I and Type II CSI reporting
3 
4 
The CRI bitwidth is missing in Table 6.3.1.1.2-3, Table 6.3.1.1.2-4, and Table 6.3.1.1.2-5 of TS38.212 [1]. The CRI bitwidth is , where  is the number CSI-RS resources in the resource set that is configured for CSI reporting.

Proposal: Add the CRI bitwidth in Table 6.3.1.1.2-3, Table 6.3.1.1.2-4, and Table 6.3.1.1.2-5 of TS38.212 [1].

The corresponding text proposal is shown in Section 6 below.

[bookmark: _Ref446598642]Explicit rule to determine number of zero padding bits
The following agreement was made in RAN1 AH#1801 [2].
	Agreement:
Define explicit rule to calculate the number of padding bits in section 6.3.1.1 of TS 38.212



Similar to the proposal in [3], the number of zero padding bits is given by
,
where
·  is the maximum payload (bits) of the WB CSI that can be reported, and
·  is the actual payload (bits) of the WB CSI that is reported. 
The CSI comprises at least one of the following CSI components: CRI, RI, PMI, CQI, and LI. If the payload of a CSI component that is reported as a part of the WB CSI is fixed, it does not contribute to the value of  On the other hand, if the payload of a CSI component can vary, it contributes to the value of 
The payload (bits) of RI reporting does not change once higher layer codebook related parameters are configured to the UE. The example of higher layer parameter are include the following.
· number of CSI-RS antenna ports ( 
· Codebook-ConfigN1
· Codebook-ConfigN2
· CodebookType
· CodebookMode
· TypeI-SinglePanel-2Tx-CodebookSubsetRestriction for rank restriction for 2 CSI-RS antenna ports and single antenna panel case
· TypeI-SinglePanel-RI-Restriction for rank restriction for >2 CSI-RS antenna ports and single antenna panel case
· TypeI-MultiPanel-RI-Restriction for rank restriction for multiple antenna panel case.
Likewise, the payload (bits) of CRI does not change once higher layer parameters such as number of CSI-RS resources for CSI reporting is configured to the UE. However, the payload of PMI or CQI or LI reporting (if they are configured to be reported) can change, for example, depending on the rank that is reported via RI. Therefore, while RI and CRI do not contribute, PMI, CQI, or LI can contribute to the value of .
So, the number of zero padding bits (N) for WB CSI reporting is determined based on the possible payload values for PMI, CQI, and LI that can be reported. If any of PMI, CQI, or LI is not reported (or configured not to be reported), then it does not contribute the value of N. The value N is therefore determined according to Table 1. 
[bookmark: _Ref505901009]Table 1: Payload of zero padding bits
	CSI field
	Bitwidth

	Zero padding bits
	

	, where  reported rank 
, where  set of rank values ( that are allowed to be reported
For 2 CSI-RS ports: 
For >2 CSI-RS ports: 
Payload  and  if PMI is reported;  otherwise
Payload  as in Table 6.3.1.1.2-1/2 of [1] if PMI i1 is reported;  otherwise
Payload  as in Table 6.3.1.1.2-1/2 of [1] if PMI i2 is reported;  otherwise
Payload  as in Table 6.3.1.1.2-3/4 of [1] if CQI is reported;  otherwise
Payload  as in Table 6.3.1.1.2-3/4 of [1] if LI is reported;  otherwise


 
Proposal: the number of zero padding bits is , which is determined according to Table 1, where
·  is the maximum payload (bits) of the WB CSI that can be reported, and
·  is the actual payload (bits) of the WB CSI that is reported.  

The corresponding text proposal is shown in Section 6 below.

WB Type II CSI
The current NR specification is unclear about whether WB Type II CSI (comprising both Part 1 and Part 2) can be reported or not. Note though that the specification supports WB Type II CSI comprising only Part 1 being reported semi-persistently on PUCCH Format 3 or 4. In our view, WB Type II CSI reporting (comprising both Part 1 and Part 2) is not supported. We therefore propose to clarify the following in TS 38.214.

Proposal: WB Type II CSI (comprising both Part 1 and Part 2) reporting is not supported.

The corresponding text proposal is shown in Section 6 below.

Conclusions
In this contribution, the following proposals are made for the corrections/clarifications in NR specification:
· Add the CRI bitwidth in Table 6.3.1.1.2-3, Table 6.3.1.1.2-4, and Table 6.3.1.1.2-5 of TS 38.212.
· The number of zero padding bits in Table 6.3.1.1.2-7 of TS 38.212 is , which is determined according to Table 1, where
·  is the maximum payload (bits) of the WB CSI that can be reported, and
·  is the actual payload (bits) of the WB CSI that is reported.
· Clarify in TS 38.214 that WB Type II CSI reporting (comprising both Part 1 and Part 2) is not supported.


Text proposals

Section 6.3.1.1.2 of TS 38.212
[Unchanged text are omitted]
[bookmark: _GoBack]The bitwidth for CRI/RI/LI/CQI of CodebookType=TypeI-SinglePanel is provided in Tables 6.3.1.1.2-3.
Table 6.3.1.1.2-3: CRI, RI, LI, and CQI of CodebookType=TypeI-SinglePanel
	Field
	Bitwidth

	
	2 antenna ports
	4 antenna ports
	>4 antenna ports

	
	
	
	Rank1~4
	Rank5~8

	CRI
	

	

	

	


	Rank Indicator
	

	

	

	


	Layer Indicator
	

	

	

	


	Wide-band CQI
	4
	4
	4
	8

	Subband differential CQI
	2
	2
	2
	4




If the higher layer parameter Number_CQI is not configured or Number_CQI=1,  in Table 6.3.1.1.2-3 is the number of allowed rank indicator values in the 4 LSBs of the higher layer parameter TypeI-SinglePanel-RI-Restriction according to Subclause X.X [6, TS38.214]; otherwise  in Table 6.3.1.1.2-3 is the number of allowed rank indicator values according to Subclause X.X [6, TS38.214]. 
The bitwidth for CRI/RI/LI/CQI of CodebookType= TypeI-MultiPanel is provided in Table 6.3.1.1.2-4.
Table 6.3.1.1.2-4: CRI, RI, LI, and CQI of CodebookType=TypeI-MultiPanel
	Field
	Bitwidth

	CRI
	


	Rank Indicator
	


	Layer Indicator
	


	Wide-band CQI
	4

	Subband differential CQI
	2



Note:  is the number of allowed rank indicator values according to Subclause X.X [6, TS38.214].

The bitwidth for CRI/RI/LI/CQI of CodebookType= TypeII or TypeII-PortSelection is provided in Table 6.3.1.1.2-5.
Table 6.3.1.1.2-5: CRI, RI, LI, and CQI of CodebookType=TypeII or TypeII-PortSelection
	Field
	Bitwidth

	CRI
	


	Rank Indicator
	


	Layer Indicator
	


	Wide-band CQI
	4

	Subband differential CQI
	2

	

Indicator of the number of non-zero 
wideband amplitude coefficients  for layer  
	




Note:  is the number of allowed rank indicator values according to Subclause X.X [6, TS38.214].
[Unchanged text are omitted]
The bitwidth for zero padding bits is provided in Table 6.3.1.1.2-6A.
Table 6.3.1.1.2-6A: Zero padding bits
	CSI field
	Bitwidth

	Zero padding bits
	

	, where  reported rank 
, where  set of rank values ( that are allowed to be reported
For 2 CSI-RS ports: 
For >2 CSI-RS ports: 
Payload  and  if PMI is reported;  otherwise
Payload  as in Table 6.3.1.1.2-1/2 of [1] if PMI i1 is reported;  otherwise
Payload  as in Table 6.3.1.1.2-1/2 of [1] if PMI i2 is reported;  otherwise
Payload  as in Table 6.3.1.1.2-3/4 of [1] if CQI is reported;  otherwise
Payload  as in Table 6.3.1.1.2-3/4 of [1] if LI is reported;  otherwise




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 6.3.1.1.2-3/4/5, if reported

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

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

	
	Zero padding bits, if needed as in Table 6.3.1.1.2-6A

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

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

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

	
	

Indicator of the number of non-zero wideband amplitude coefficients  for layer  as in Table 6.3.1.1.2-5, if reported 



Section 5.2.3 of TS 38.214
[Unchanged text are omitted]

Type I CSI feedback is supported for CSI Reporting on PUSCH. Type I subband CSI is supported for CSI Reporting on the PUSCH. Type II CSI is supported for CSI Reporting on the PUSCH. Type II subband CSI is supported for CSI Reporting on the PUSCH.

Section 5.2.4 of TS 38.214
[Unchanged text are omitted]

A UE is semi-statically configured by higher layers to perform periodic CSI Reporting on the PUCCH. A UE can be configured by higher layers for multiple periodic CSI Reports corresponding to one or more higher layer configured CSI Reporting Setting Indications, where the associated CSI Measurement Links and CSI Resource Settings are higher layer configured. Periodic CSI reporting on the short and the long PUCCH formats 2, 3, 4 supports Type I CSI with wideband and partial band frequency granularities. Periodic CSI reporting on the PUCCH supports Type I CSI. 
A UE shall perform semi-persistent CSI reporting on the PUCCH upon successfully decoding a selection command [10, TS 38.321]. The selection command will contain one or more CSI Reporting Setting Indications where the associated CSI Measurement Links and CSI Resource Settings are configured. Semi-persistent CSI reporting on the PUCCH supports Type I CSI. Semi-persistent CSI reporting on the Short PUCCH format 2 supports Type I CSI with wideband and partial sub-band frequency granularities. Semi-persistent CSI reporting on the Long PUCCH formats 3 or 4 supports Type I Subband CSI and Type II CSI with wideband and partial sub-band frequency granularities. 
Periodic CSI reporting on the short and long PUCCH formats 2, 3, 4 supports Type I CSI with wideband and partial sub-band frequency granularities. Periodic CSI reporting on the PUCCH supports Type I CSI. When the short and long PUCCH carry Type I CSI with wideband and partial sub-band frequency granularity, the CSI payload carried by the short PUCCH format 2 and long PUCCH formats 3, or 4 are identical and the same irrespective of RI (if reported), CRI (if reported)RI/CRI. For Ttype I CSI sub-band reporting on long PUCCH formats 3, or 4, the payload is split into two parts. The first part contains RI (if reported), CRI (if reported)RI/CRI, CQI for the first codeword. The second part contains PMI and contains the CQI for the second codeword when RI > 4. 
A [periodic / semi-persistent – TBD] report carried on the Long PUCCH formats 3 or 4 supports Type II CSI feedback, but only Part 1 of Type II CSI feedback (See sub-clause 5.2.2 and 5.2.3). Supporting Type II CSI reporting on the Long PUCCH formats 3 or 4 is a UE capability. A Type II CSI report (Part 1 only) carried on the Long PUCCH formats 3 or 4 shall be calculated independently of any Type II CSI reports carried on the PUSCH (see sub-clause 5.2.3). 
Type II wideband CSI (comprising both Part 1 and Part 2) is not supported for CSI Reporting on the PUCCH.
When the UE is configured with CSI Reporting on PUCCH formats 2, 3 or 4, each PUCCH resource is configured for each candidate UL BWP.
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