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Introduction
In regard of TS38.214 V15.0.0 on subband CSI reporting, this contribution proposes to rectify inconsistencies in terminology and definition pertaining to CSI reporting frequency granularity. 

[bookmark: _Ref503319987]Inconsistencies in frequency granularity definition 
The following has been agreed and captured in the specification (to a large extent).
First, depending on the configured CSI reporting band (relative to the bandwidth part) and the number of reports within the CSI reporting band (one per subband or one for all subbands within the CSI reporting band), “wideband” (one for all subbands, CSI reporting band = bandwidth part), “partial band” (one for all subbands, CSI reporting band < bandwidth part), and “subband” (one for each subband) reporting are supported.
Therefore, when the duplets such as “wideband and subband” or “wideband or subband” are used in the specification, it seems to inadvertently ignore the support for the so-called “partial band” reporting. Some examples in TS38.214 are as follows:
· 5.2.1.1: “The ReportFreqConfiguration contains parameters to enable configuration of at least subband or wideband PMI and CQI reporting separately.”
· 5.2.2.1: The 2-bit sub-band differential CQI is defined in terms of wideband CQI and sub-band CQI although the wideband CQI in this context can be a partial-band CQI. 
However, although the terms “wideband” and “subband” are used since the beginning of Section 5.2, the term “partial-band” appears only in Section 5.2.3 (CSI reporting using PUSCH and 5.2.4 (CSI reporting using PUCCH) as an option for frequency granularity. Some examples in TS38.214 are as follows:
· 5.2.3: “An aperiodic CSI report carried on the PUSCH supports wideband, partial band, and sub-band frequency granularities.”
· 5.2.4: “Periodic CSI reporting on the short and the long PUCCH supports wideband and partial band frequency granularities.”
This, however, is in conflict with the RRC specification. As of now, the RRC parameters for CQI and PMI frequency granularity (cqi-FormatIndicator and pmi-FormatIndicator in TS 38.331 [2]) only take two values: wideband, and subband.  
Second, the frequency granularity for CQI and PMI are separately configurable via higher-layer parameters cqi-FormatIndicator and pmi-FormatIndicator ([2] in CSI-MeasConfig IE). 
Therefore, terms such as “wideband CSI” and “subband CSI” (which are used throughout TS 38.214 and possibly 38.212) can be construed as misnomer since they imply that CQI and PMI (if reported) share the same frequency granularity. Some examples in TS38.214 are as follows:
· 5.2.3: “Type I subband CSI is supported for CSI Reporting on the PUSCH.”
· Table 5.2.3-1 contains the terms “wideband CSI” and “subband CSI”. This can create confusion when, e.g. CQI is configured as “subband” and PMI is configured as “wideband”.  


Proposed refinement on TS38.214
To ensure that the specification refinement is as contained as possible, it is preferred to introduce the changes only in as few sections as possible in TS 38.214 - while avoiding changes in other specs such as TS 38.331. 
Therefore, a possible solution to both issues outlined in section 2 is as follows.

Proposal: The following refinement is made in TS38.214
· Redefine “wideband” reporting to include all cases where one report is performed for all subbands in the CQI reporting band
· The term “partial band” is therefore unnecessary and can be removed. 
· Add this definition for “wideband” and “subband” reporting in section 5.2.1.1.
· Clarify that the term “subband CSI” implies that at least one of CQI and PMI is reported per subband 
· Refine the description in 5.2.1.4 to include “wideband” and “subband” 

Conclusion 
The following refinement on TS38.214 is proposed in this contribution to clarify some aspects on CSI reporting frequency granularity:
· Redefine “wideband” reporting to include all cases where one report is performed for all subbands in the CQI reporting band
· The term “partial band” is therefore unnecessary and can be removed. 
· Add definition for “wideband” and “subband” reporting in section 5.2.1.1.
· Clarify that the term “subband CSI” implies that at least one of CQI and PMI is reported per subband 
· Refine the description in 5.2.1.4 to include “wideband” and “subband” 

Text proposal 

[bookmark: _Toc501048183]5.2.1.1	Reporting settings
…
The ReportFreqConfiguration contains parameters to enable configuration of at least subband or wideband PMI and CQI reporting separately. Subband reporting implies that one report is performed for each subband in the CQI reporting band. Wideband reporting implies that one reported is performed for all the subbands in the CQI reporting band.  …
…
5.2.1.4	Reporting configurations
…
[bookmark: _Hlk497986691]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 single CQI or subband multiple CQI reporting, as configured by the higher layer parameter CQI-FormatIndicator. When wideband single CQI reporting is configured, a single CQI is reported for each codeword for the entire CSI reporting band. When subband multiple CQI reporting is configured, one CQI for each codeword is reported for each subband in the CSI reporting band.
-	wideband single PMI or subband multiple PMI reporting as configured by the higher layer parameter PMI-FormatIndicator. When wideband single PMI reporting is configured, a single PMI is reported for the entire CSI reporting band. When subband multiple 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 multiple PMIs are configured with 2 antenna ports, a PMI is reported for each subband in the CSI reporting band. 
…
[bookmark: _Toc501048200]5.2.3	CSI reporting using PUSCH
[bookmark: _Hlk500827675]…
An aperiodic CSI report carried on the PUSCH supports wideband, partial band, 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 an uplink DCI format. The uplink DCI format will contain one or more CSI Reporting Setting Indications where the associated CSI Measurement Links and CSI Resource Settings are higher layer configured. Semi-persistent CSI reporting on the PUSCH supports Type I and Type II CSI with wideband, partial band, and sub-band frequency granularities. The PUSCH resources and MCS shall be allocated semi-persistently by awidebandn uplink DCI.
…
Type I CSI feedback is supported for CSI Reporting on PUSCH. Type I subband CSI (subband CQI and/or subband PMI) is supported for CSI Reporting on the PUSCH. Type II CSI is supported for CSI Reporting on the PUSCH.
…


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 ReportConfigID. When omitting Part 2 CSI information for a particular priority level, the UE shall omit all of the information at that priority level. In Table 5.2.3-1, the term “wideband CSI” refers to wideband CQI and/or wideband PMI depending on the configured frequency granularities. Likewise, the term “subband CSI” refers to wideband CQI and/or wideband PMI depending on the configured frequency granularities..

Table 5.2.3-1: Priority reporting levels for Part 2 CSI
	Priority 0:

Part 2 wideband CSI for CSI reports 1 to 

	Priority 1:
Part 2 subband CSI of even subbands for CSI report 1

	Priority 2:
Part 2 subband CSI of odd subbands for CSI report 1

	Priority 3:
Part 2 subband CSI of even subbands for CSI report 2

	Priority 4:
Part 2 subband CSI of odd subbands for CSI report 2

	⁞

	
Priority :

Part 2 subband CSI of even subbands for CSI report 

	
Priority :

Part 2 subband CSI of odd subbands for CSI report 



…
[bookmark: _Toc501048201]5.2.4	CSI reporting using PUCCH
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 supports wideband and partial band frequency granularityies. 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 supports Type I CSI with wideband and partial band frequency granularityies. Semi-persistent CSI reporting on the Long PUCCH supports Type I Subband CSI and Type I CSI with wideband and partial band frequency granularities. 
Periodic CSI reporting on the short and long PUCCH supports wideband and partial band frequency granularityies. Periodic CSI reporting on the PUCCH supports Type I CSI. When the short and long PUCCH carry Type I CSI with wideband and partial band frequency granularity, the CSI payload carried by the short PUCCH and long PUCCH are identical and the same irrespective of RI/CRI. For type I CSI sub-band reporting on long PUCCH, the payload is split into two parts. The first part contains RI/CRI, CQI for the first codeword. The second part contains PMI and contains the CQI for the second codeword when RI > 4. 
…
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