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1	Introduction
In this paper, we discuss the remaining issues on CSI acquisition part in R15. Together with the solutions, we also propose text proposals to amend the current specifications. 
[bookmark: OLE_LINK13][bookmark: OLE_LINK14]2	Removal of “Measurement Links”
The current text of 38.214 [1] refers to “Meaurement Links” in the second paragraph of section 5.2.4, but the term has been removed from the specification. The following modification is proposed to amend the affected text:

[bookmark: _Hlk521428737]Proposal 1:  Adopt the following text proposal for 38.214 to replace the “Measurement Links” term:

-----------------------------Start of Text Proposal for 38.214-----------------------------
[bookmark: _Toc517439495]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 PUCCH formats 2, 3, 4 supports Type I CSI with wideband granularity. 
A UE shall perform semi-persistent CSI reporting on the PUCCH applied starting from slot  after the HARQ-ACK corresponding to the PDSCH carrying the selection command [10, TS 38.321] is transmitted in slot n. The selection command will contain one or more 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 PUCCH format 2 supports Type I CSI with wideband frequency granularity. Semi-persistent CSI reporting on PUCCH formats 3 or 4 supports Type I Sub-band CSI and Type II CSI with wideband frequency granularity.
[bookmark: _Hlk521428751]-----------------------------End of Text Proposal for 38.214-----------------------------
3	Encoding of Type I Feedback via PUSCH
The first paragraph of Section 5.2.3 of 38.214 indicates that “[a]n aperiodic CSI report carried on the PUSCH supports Type I and Type II CSI.”  However, section 6.3.2.1.2 of 38.212 [2] which specifies the bit sequences for reporting uplink control information only specifies bit encoding for Type II CSI reporting.  We propose to reuse the Type I CSI bit encodings defined for PUCCH as given in section 6.3.1.1.2 for reporting Type I CSI in PUSCH, for the Type I single-panel codebook, the Type I multi-panel codebook, and for RI/LI/CQI/CRI for these codebooks.

[bookmark: _Hlk521428640]Proposal 2:  Adopt the following text proposal for 38.212:

-----------------------------Start of Text Proposal for 38.212-----------------------------
[bookmark: _Toc517077619]6.3.2.1.2	CSI 
[bookmark: _Hlk521428141]The bitwidth for PMI of codebookType=typeI-SinglePanel and codebookType=typeI-MultiPanel is specified in Subclause 6.3.2.1.1.
The bitwidth for RI/LI/CQI/CRI of codebookType=typeI-SinglePanel and codebookType=typeI-MultiPanel is specified in Subclause 6.3.2.1.1.







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].
[bookmark: _Hlk521428653]-----------------------------End of Text Proposal for 38.212-----------------------------
4 CQI Hypothesis Update for Partial CSI Omission Case
According to the priority rule for Type II CSI omission case, partial Part 2 CSIs are omitted in terms of different boxes from high to low index. Assume that only one CSI report is configured for Type II CSI. Box #0 contains Part 2 WB CSI, including beam selection, WB amplitude and its strongest coefficient per layer. Box #1 or Box #2 contains Part 2 SB CSI for even and odd SBs respectively, including SB phase combining per layer and SB differential amplitude per layer (if configured). One remaining unsettled issue about this omission rule is CQI calculation for each omitted subband is unclear and needs to be down-selected from two Alts in RAN1#91, that is, Alt 1 assuming PMI in the nearest subbands and Alt 2 assuming PMI in this subband.
Obviously, Alt 1 is preferred over Alt 2, which simply ignores the issue, for CQI calculation due to clear notification of a known PMI. The omitted odd subbands in Box #2 can use the SB PMI of the nearest even subband in Box #1 with a frequency index immediately below the index of the omitted subband for CQI calculation. But conversely, if only Part 2 WB CSI of Box #0 is reported, both Alt 1 and Alt 2 are confusing due to lack of subband level PMI reporting. A simple solution is to employ WB PMI for all the subbands assuming that SB phases are zero and SB differential amplitudes are one. More extremely, if none of Part 2 CSI is reported and it is impossible to determine WB or SB PMI and calculate CQI. Therefore, this case should be avoided in NR.
Proposal 3: Subband CQI for each omitted subband is calculated considering PMI determination in the following cases:
· If WB CSI and SB CSI of even subbands are reported for Part 2 CSI, the omitted odd subband PMI reuses the nearest even subband PMI with the lower index in frequency than the omitted subband.
· If only WB CSI is reported for Part 2 CSI, WB PMI is reused for all the subbands assuming that SB phases are zero and SB differential amplitudes are one.
5	Conclusions
[bookmark: OLE_LINK43][bookmark: OLE_LINK44][bookmark: OLE_LINK34][bookmark: OLE_LINK35]In this paper, we discuss solutions to remaining issues on CSI acquisition in R15 specifications with text proposals. Specifically, we have:

Proposal 1:  Adopt the text proposal in section 2 for 38.214 to replace the “Measurement Links” term.

Proposal 2:  Adopt the text proposal in section 3 for 38.212.
Proposal 3: Subband CQI for each omitted subband is calculated considering PMI determination in the following cases:
· If WB CSI and SB CSI of even subbands are reported for Part 2 CSI, the omitted odd subband PMI reuses the nearest even subband PMI with the lower index in frequency than the omitted subband.
· If only WB CSI is reported for Part 2 CSI, WB PMI is reused for all the subbands assuming that SB phases are zero and SB differential amplitudes are one.
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