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Introduction
In this document a summary of proposals in tdocs under agenda item 7.2.2.2 is presented. 

Issues with RRC impact
RRC-parameter NumberCQI
The maximum number of CWs that a CQI can be reported for is determined by the RRC parameter nrofCQIsPerReport (NumberCQI in TS38.214). However, as some companies point out, this can be determined from the rank restriction signalling instead.
Proposal 2.1:
· Whether a single-part CSI report contains one or two CQI fields is determined from the rank restriction signalling. The RRC parameter nrofCQIsPerReport is removed.
CSI reporting band value range
The value range for the CSI reporting band is missing in 38.331:
	csi-ReportingBand						BIT STRING (SIZE (ffsValue))




Proposal (Huawei): The value range of csi-ReportingBand is a bitmap of size  where  is the bandwidth of the associated DL BWP and  is the subband size.  
The motivation is to align with the indexing methodology of PRB bundling and PDSCH, which are based on the whole CC bandwidth.

Proposal 2.2:
· The value range of csi-ReportingBand is a bitmap of size  where  is the bandwidth of the associated DL BWP and  is the subband size

CSI collision and PUCCH CSI resource configuration
Remaining CSI priority rules
There are some CSI priority rules that are remaining, for instance when two PUCCH-based reports collide or when Type I and Type II CIS collides. Furthermore, as some companies points out, some of the description of priority rules in 38.214 are redundant and the description can probably be simplified once all priority rules are in place.
Issue 2.3.1: Which additional CSI priority rules apply?
· Criterion 1: Report with longer periodicity has priority over lower periodicity (Ericsson, LGE)
· Criterion 2: SP reports have priority over P reports (Samsung, Sharp, Nokia, DCM, Huawei)
· Criterion 3: Type II report has priority over Type I report (Samsung, Qualcomm, Huawei)
· Criterion 4: Report for PCell and PSCell has priority over other cellIDs (Nokia)
· Criterion 5: Report with lower reportID has priority over higher reportID (Ericsson)
· Criterion 6: CRI/L1-RSRP reports has priority over other CSI reports (Nokia, Samsung (for A reports), ZTE/Sanechips,MTK)
· Criterion 7: CSI reports has priority over CRI/L1-RSRP reports (Samsung (for P/SP reports))
· Criterion 8: No specification needed, collisions are avoided by implementation (Intel)
The following proposal for a complete set of CSI priority rules, both incorporating already agreed rules as well as the remaining, tries to capture the majority view:
Proposal 2.3.1:
· The following CSI priority rules apply:
· Reports are first prioritized according to Rule #1, then according to Rule #2 if they have the same priority according to Rule #1, and so forth…
· Rule #1: Time-domain behaviour / channel (AP-CSI > SP-CSI on PUSCH > SP-CSI on PUCCH > P-CSI)
· Rule #2: CSI content (Beam reports > Type II CSI > Type I CSI)
· Rule #3: cellID (PCell > PSCell > other cell IDs in increasing order)
· Rule #4: csiReportID (in increasing order)


PUCCH resource configuration and dropping procedures
Currently in 38.331 it is not clear how PUCCH resource for CSI report is configured, as discussed in [22]. Furthermore, as the UL BWP can change dynamically, likely a PUCCH resource needs to be specified per UL BWP candidate.
Proposal 2.3.2:
· For each CSI Report, a PUCCH resource for each candidate UL BWP is configured, where the configuration of a resource contains PUCCH format (2,3, or 4), starting PRB, number of PRBs, starting symbol, number of symbols and frequency hopping, and OCC   
As also pointed out in [22], LTE-like approach of defining larger PUCCH resource for the case of multiple CSI reports can be considered so that colliding PUCCH reports does not need to be dropped but can be transmitted in multi-CSI PUCCH resource. In  [22], it is proposed that 2 such multi-CSI resources can be configured
Conclusion:
· More offline discussion on defining multi-CSI PUCCH resource and associated procedure taking TP6 in  [22] as starting point
CSI reference resource definition
Some remaining issues relate to the definition of CSI reference resource.
As pointed out in [6], current BW assumption in CSI reference resource is the BW of PDSCH reception rather than subband(s) for which the CQI corresponds. 
Proposal 2.43.2A:	Comment by Sebastian Faxér: Treat this proposal under CQI&MCS agenda item
· Clarify that bandwidth assumption is the same as the band for which the CQI corresponds, not that for PDSCH reception 
Another issue is how to define the timing offset for the CSI reference resource.
Issue 2.4B: Timing offset for CSI reference resource
· Alt 1: Derive from CSI calculation time Z according to CSI complexity, e.g.  (vivo, Ericsson, ZTE/Sanechips,LGE, Intel)
· Alt 2: Use fixed value, e.g. 5 (Qualcomm)
Proposal 2.4B:
· Timing offset for CSI reference resource is derived from CSI calculation time Z according to CSI complexity as [  ]
·  	
CSI computation capability
Although some progress was made after email discussion following RAN1#91, several remaining issues remain to define the CSI computation capability.
Issue 2.5A: How many complexity classes and their definitions?
· Alt 1: Two complexity classes, low complexity CSI is defined as WB CSI including maximum 2 ports with PMI reporting or maximum 8 ports without PMI reporting (LGE)
· Alt 2: Two complexity classes, low complexity CSI is defined as WB CSI including maximum 2 ports (IDC,MTK, Intel)
· Alt 3: Two complexity classes, low complexity CSI is defined as no more complex tan 4 port CSI-RS reporting (Huawei)
· Alt 4: Two complexity classes, low complexity CSI is defined as non-PMI feedback. (ZTE/Sanechips)

Issue 2.5B: What are the cases for when CSI is not required to be updated by the UE?
· Alt1: One case, the Tc interval starts from the end of the last symbol of the CORESET where the newest accepted CSI-triggering DCI resides (MediaTek)
· Alt 2: Two cases, one for when P/SP CSI-RS is used and for when A CSI-RS is used (vivo, LGE, IDC, DCM, ZTE/Sanechips, Intel)

Issue 2.5C: How is CSI computation capability defined?
· Alt 1: The number of CSI reporting capability units is reported by Xsum. UE also reports computation cost in terms of the capability unit, Xi,j, for each combination of complexity-type#i and SCS#j. UE is expected to update CSI if the sum Xi,j,  for the triggered reports is smaller than Xsum, within the time Tc associated with the most complex triggered report (MediaTek)
· Alt 2: The number of simultaneous CSI calculations a UE can perform (Ericsson, vivo, ZTE/Sanechips), LGE, Intel (2nd priority))
· Alt 3: The maximum number of CSI-RS ports for each unit a UE can update CSI for in a slot (Huawei)
· Alt 4: The number of simultaneous CSI calculations a UE can perform per complexity type and SCS (Intel)
Issue 2.5D: Is there a difference depending on if its CSI only PUSCH or CSI+data?
· Alt 1: No (LGE, MediaTek)
· Alt 2: Yes, one symbol is additionally added to Z (Qualcomm, Intel)




More offline discussion and a WF likely needed, but based on majority view, we could at least agree to the following:
Proposal 2.5
· For CSI computation capability,
· Two CSI complexity classes are supported. Low complexity CSI is defined as WB CSI including maximum 2 ports, other CSI fall in the High Complexity CSI class
· Criterion for when UE is not require to update CSI for a report is defined differently depending on if aperiodic CSI-RS / CSI-IM is used for the report

PUSCH slot offset for aperiodic CSI report
It has been agreed that the time-domain resource allocation field indicates PUSCH slot offset, PUSCH start symbol and length (SLIV) and PUSCH mapping type. In case of no CSI report, these values are given by the [pusch-symbolAllocation] RRC parameter. In case of CSI only PUSCH, it has been agreed that PUSCH slot offset is given by aperiodicReportSlotOffset RRC parameter.
Issue 2.6A: How to determine SLIV and PUSCH mapping type in case of CSI transmission on PUSCH?
· Alt 1: Determine from values used UL-SCH only PUSCH (i.e. pusch-symbolAllocation) (Ericsson, ZTE/Sanechips)
· Alt 2: Configure independent values per CSI Report similar to aperiodicReportSlotOffset
Issue 2.6B: How to determine PUSCH slot offset when CSI is multiplexed with UL-SCH on PUSCH?
· Alt 1: Use the K2 value from pusch-symbolAllocation corresponding to the indicated codepoint of the time-domain resource allocation field (LGE, ZTE/Sanechips)
· Alt 2: Use the maximum value of the K2 value from pusch-symbolAllocation and the Y values from aperiodicReportSlotOffset of triggered CSI reports corresponding to the indicated codepoint of the time-domain resource allocation field (Ericsson)
Proposal 2.6:
· When CSI is transmitted on PUSCH, SLIV and PUSCH mapping type is determined from pusch-symbolAllocation in the same way as for PUSCH without CSI
· PUSCH slot offset when CSI is multiplexed with UL-SCH on PUSCH is determined only from the indicated K2 value from pusch-symbolAllocation, not from aperiodicReportSlotOffset
PUSCH slot offset for semi-persistent CSI report
The periodicity for SP-CSI report is configured in CSI-ReportConfig but how slot offset is determined is not decided
Issue 2.7: How to determine slot offset for SP-CSI report on PUSCH?
· Alt 1: introduce parameter similar to aperiodicReportSlotOffset in CSI-ReportConfig indicating relative offset Y, time-domain resource allocation field in activation DCI refers to this field.  (ZTE, Ericsson)
· Note: First report is transmitted in slot n+Y, second report in n+Y+P, where P is the configured periodicity
Proposal 2.7:
· For indicating slot offset relative triggering DCI fro SP-CSI report on PUSCH, a new RRC parameter semiPersistentReportSlotOffset is introduced in CSI-ReportConfig 
· Note: The first report is transmitted in slot n+Y, second report in n+Y+P, where P is the configured periodicity
Aperiodic triggering for different BWPs
It is suggested in [15] that a separate aperiodic trigger is defined for each BWP candidate. 
Issue 2.8: Define aperiodicTrigger	Comment by ZTE: Alt 2 is agreed in RAN1#91 as follows. Isn’t it sufficient to support dynamic switch of BWPs?
· Alt 1: Per BWP (AT&T)
· Alt 2: Per UE, valid across all BWPs (ZTE/Sanechips)
Conclusion: 
· As Alt 2 was already agreed in RAN1#91 and supports dynamic BWP switching, do not discuss issue further.

CSI reporting periodicities
Some companies propose to add {4,8,16} slots to the set of CSI reporting periodicities in order to reflect the specification support on 2^n slots based frame structure.
Proposal 2.9: 
· Support {4,8,16} slots as periodicities for periodic on PUCCH and semi-persistent CSI reporting on PUCCH and PUSCH.

Issues without RRC impact
CSI reporting periodicities
As some companies address, the periodicity and slot offset for CSI reporting is not properly defined in 38.214.
Proposal 3.1:	Comment by ZTE: In current RRC parameter, periodicity and slot offset are two independent parameters. It’s better to have a table to show the candidate values of slot offsets for different periodicities.	Comment by Sebastian Faxér: I think this is already captured in the ASN.1 code:
periodicityAndOffset					CHOICE {
		sl5										INTEGER (0..4), 
		sl10									INTEGER (0..9), 
		sl20									INTEGER (0..19), 
		sl40									INTEGER (0..39), 
		sl80									INTEGER (0..79), 
		sl160									INTEGER (0..159), 
		sl320									INTEGER (0..319), 
		sl640									INTEGER (0..639)
	}

· Refer to RRC parameter reportSlotConfig when defining periodicity and slot offset of a CSI report in 38.214
Clarify frequency-granularities
Some tdocs ([20][10][6]) raise the issue that how the frequency-granularities of CSI reporting are defined is inconsistent with the RRC parameters in 38.331.
Proposal 3.2:
· Clarify the frequency-granularities in 38.214 as follows:
· Remove mentioning of “partial band” CSI reporting
· Define “wideband CSI” as a CSI report with wideband PMI+ wideband CQI, other cases are “subband CSI”

Clarify that WB CSI reports is encoded as single packet when multiplexed with A/N or SR on long PUCCH
Proposal 3.3:
· Adopt TP1 of  [2]
Correction for differential CQI definition
It has been agreed that spatial differential CQI is not supported for NR, however Table 5.2.2.1-1 in 38.214 says “spatial, while it should be “subband”. 
Proposal 3.4:	Comment by Sebastian Faxér: This proposal can be discussed udner CQI&MCS agenda item
· Replace “spatial” with “subband” in Table 5.2.2.1-1 in 38.214
Clarify number of CRI/RSRP fields in 38.212
It is not clear that multiple CRI and L1-RSRP fields are part of the CSI report.
Proposal 3.5:
· Adopt the TP in Proposal 5 of [6]
Reference precoder for CQI calculation with CRI/RI/i1 reporting
As pointed out in [4], it is not explicitly stated that the calculated CQI depends on the selected i1 value. This could be clarified.
Proposal 3.6:
· For CRI/RI/i1 reporting mode, the selected precoders for CQI calculation are within the set of precoders indicated by i1 to be reported
Clarification that CRI is not reported when one CSI-RS resource is configured
As some tdocs point out, RI and CRI are sometimes described as RI/CRI which makes it unclear that they are two separate parameters. Also, it could be clarified that CRI selects one CSI-RS resource for channel measurement and that CRI is not reported if a single CSI-RS resource is configured for channel measurement
Proposal 3.7:
· Replace “RI/CRI” with “RI (if reported), CRI (if reported)” throughout 38.214
· Clarify that CRI selects one CSI-RS resource from the set of CSI-RS resources for channel measurement
· Clarify that CRI is not reported if the number of CSI-RS resources in the set for channel measurement is one
· 

SP-CSI on PUCCH activation /deactivation
In RAN1 #91, the following agreements were made on Semi-persistent CSI reporting on PUSCH [1]:
Agreement
A set of SP-CSI report settings for PUSCH are RRC configured and CSI request field in DCI scrambled with SP-CSI C-RNTI activates one of the SP-CSI reports

The remaining issues is if several reports can be activated and how activation/deactivation DCI messages look.
Issue 3.8A: Number of active SP-CSI reports on PUSCH:
· Alt 1: At most one PUSCH-based SP-CSI report can be activated at the time (Ericsson)
· Alt 2: More than one PUSCH-based SP-CSI report can be activated at the time (Huawei)
Issue 3.8B: SP-CSI activation / deactivation message
· Alt 1: TP in [19] (Ericsson)
· Alt 2: CSI requires field can be used for the selection of SP-CSI activation/deactivation of SP CSI reports (Huawei)
Conclusion:
· More offline discussion needed

CSI encoding scheme when PUCCH is piggybacked on PUSCH
When CSI reports originally configured for PUCCH reporting is piggybacked on PUSCH,
· Alt 1: The CSI encoding scheme and omission follows that of PUCCH (Qualcomm, Ericsson, ZTE/Sanechips)
· Alt 2: The CSI encoding scheme and omission follows that of PUSCH
Proposal 3.9:
· When CSI reports originally configured for PUCCH reporting is piggybacked on PUSCH, the CSI encoding scheme and omission follows that of PUCCH
Indication of CSI-only PUSCH without UL-SCH	Comment by Sebastian Faxér: This issue may be discussed under UCI on PUSCH agenda item?

[bookmark: _Toc503560241]Alt 1: An UL grant scheduling CSI only on PUSCH without UL-SCH is identified by toggling of the NDI bit,  , RVid=1 and CSI request field triggering a CSI report [20] (Ericsson)

Conclusion:
· More offline discussion needed

Clarifications for Layer Indicator 	Comment by Sebastian Faxér: Most of these issues have been discussed under PTRS agenda item
It was agreed as working assumption that LI encoding follows that of PMI, but currently in 38.212, LI is encoded in CSI part 1.
Issue 3.11A:
· Alt 1: Adopt TP in [9] which clarifies that LI is encoded in CSI Part 2 and has RI-dependent payload (LGE, Ericsson, HuwaweiMTK, Intel)
· Alt 2: LI is encoded in CSI Part 1 and has payload which does not depend on rank (ZTE/Sanechips)
Conclusion:
· This issue has been discussed under PTRS AI
Currently “SLI” is used 38.214 while “LI” is used in 38.212 / 38.331, this should be aligned.
Issue 3.11B: Align terminology for PTRS strongest layer indicator 
· Alt 1: Change to “LI” in 38.214 (AT&T, Ericsson, ZTE/Sanechips, HuaweiLGE)
· Alt 2: Change to “SLI” in 38.212 / 38.331
Proposal 3.11B: 
· Change terminology from “Strongest Layer Indicator (SLI)” to “Layer Indicator (LI)” in 38.214
It is proposed in [13] that two LIs can be reported in case of rank > 4:
Issue 3.11C: Single or multiple LIs?	Comment by ZTE: Alt 2 is already agreed in RAN1#90bis:
For CP-OFDM, support UE to report the desired maximum number of UL PTRS ports as UE capability and report the preferred DL layer, in case of 2 CW, report the preferred DL layer within the CW with higher CQI in UCI

· Alt 1: Two Lis, one per CW, is reported in case of rank > 4 (Samsung)
· Alt 2: Single LI is reported, corresponding to the strongest CW, for all ranks (Ericsson, ZTE/Sanechips, HuaweiLGE)
Conclusion:
· Alt 2 was agreed already in RAN1#90bis

Issue 3.11D: when to report SLI and when not to report SLI?
· Alt 1: 
· SLI is only reported when PT-RS is transmitted and PDSCH has multiple-layers. Therefore, UE does not to report SLI when PT-RS is “Off” or single layer (Samsung)
· Alt 2: LI is reported when indicated by reportQuantity in the CSI report setting (Ericsson)
Conclusion:
· More offline discussion needed

CSI omission procedure clarification
[23] proposes that CSI omission procedure is explicitly clarified so that CSI priority levels are omitted until the number of REs allocated for UCI according to the expression does not overshoot the maximum number of REs available to UCI, instead of implicitly defining a maximum code rate.
Conclusion:
· More offline discussion needed
Multi-panel codebook extension
It has been proposed that the multi-panel codebook is extended to support 1 port/polarization/panel as well.
Issue 3.13: Multi-panel codebook extension
· Alt 1: Antenna configuration (Ng,N1,N2)=(2,1,1) and (4,1,1) should be captured in multi-panel codebook in R15 (Huawei, Ericsson)
· Alt 2: No further extensions for multi-panel codebook (ZTE/Sanechips, LGE (at least for Rel-15), Intel)
Conclusion:
· No consensus to for multi-panel codebook extensions for Rel-15

Type II CSI Part 1 on long PUCCH
It is suggested in [7] that Type II CSI on PUCCH is limited to SP-CSI reporting only.
Issue 3.14: Type II CSI Part 1 on long PUCCH is supported for
· Alt 1: Only SP-CSI reporting (Intel, DCM)
· Alt 2: Both P and SP CSI reporting
Proposal 3.14:
·  Type II CSI Part 1 on long PUCCH is supported only for SP-CSI reporting
Type I CSI on long PUCCH
Two different PUCCH formats (3/4) are defined in NR for CSI reporting. In [24], it was observed that the required payload size for Codebook Mode 2(124 bits and 128 bits for SP/MP, respectively) exceeds the maximum supportable payload size of a PUCCH with PUCCH format 4(114 bits).
Issue 3.15: How to support subband reporting on a PUCCH with PUCCH format 4 of which the maximum payload size is limited to 114 bits?
· Alt 1: When Type I SB CSI reporting is configured on a PUCCH with PUCCH format 4, UE should not expect to be configured Codebook Mode 2 (LGE).
Definition of padding bits in TS 38.212
In the Table 6.3.1.1.2-7 of TS 38.212 the padding bits are introduced. However, it is not clear how many padding bits should be added to CSI report. This issue is discussed in [25]. 
Proposal 3.16:
· Define explicit rule to calculate number of padding bits in section 6.3.1.1 of TS 38.212
Define CSI parameter calculation order
It is not defined what dependencies exist between CSI parameters.
Proposal 3.17:
· Clarify in 38.214 that the following dependencies apply for CSI parameters (if they are reported)
· LI is calculated conditioned on the reported CQI, PMI, RI and CRI
· CQI is calculated conditioned on the reported PMI, RI and CRI
· PMI is calculated conditioned on the reported RI and CRI
· RI is calculated conditioned on the reported CRI
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