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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
In RAN1#102-e, most of the critical issues were resolved [1], but there are still some issues to be corrected. This contribution discusses the remaining clarifications. 
Discussion
Alignment of the description on ‘minimum scheduling offset restriction’
The terminology of ‘minimum scheduling offset restriction’ is utilized for the description of the introduction of the cross-slot scheduling based power saving feature in TS 38.214 everywhere except one place in section 6.1.2.1.1, where ‘minimum scheduling restriction’ is used. Therefore, it is suggested to have the following change to align the terminology used in the specification.
	[bookmark: _Toc60777190][bookmark: _Toc45810614][bookmark: _Toc36645569][bookmark: _Toc29674339][bookmark: _Toc29673346][bookmark: _Toc29673205][bookmark: _Toc27299932][bookmark: _Toc20318034][bookmark: _Toc11352144]6.1.2.1.1	Determination of the resource allocation table to be used for PUSCH
======skipped text======
When the UE is configured with minimumSchedulingOffsetK2 in an active UL BWP it applies a minimum scheduling offset restriction indicated by the 'Minimum applicable scheduling offset indicator' field in DCI format 0_1 or DCI format 1_1 if the same field is available. When the UE configured with minimumSchedulingOffsetK2 in an active UL BWP and it has not received 'Minimum applicable scheduling offset indicator' field in DCI format 0_1 or 1_1, the UE shall apply a minimum scheduling offset restriction indicated based on 'Minimum applicable scheduling offset indicator' value '0'. When the minimum scheduling offset restriction is applied the UE is not expected to be scheduled with a DCI in slot n to transmit a PUSCH scheduled with C-RNTI, CS-RNTI, MCS-C-RNTI or SP-CSI-RNTI with K2 smaller than , where K2min and  are the applied minimum scheduling offset restriction and the numerology of the active UL BWP of the scheduled cell when receiving the DCI in slot n, respectively, and  is the numerology of the new active UL BWP in case of active UL BWP change in the scheduled cell and is equal to , otherwise. The minimum scheduling offset restriction is not applied when PUSCH transmission is scheduled by RAR UL grant or fallbackRAR UL grant for RACH procedure, or when PUSCH is scheduled with TC-RNTI. The application delay of the change of the minimum scheduling offset restriction is determined in Clause 5.3.1.



Proposal 1. Suggest Editor to change the ‘The minimum scheduling restriction’ to ‘minimum scheduling offset restriction’ in section 6.1.2.1.1 of TS 38.214.
Remove the postfix of ‘-r16’
The description regarding the name of RRC parameter minimumSchedulingOffsetK0 and minimumSchedulingOffsetK2 are not fully aligned in TS 38.214. In section 5.2.1.5.1a, the parameter of minimumSchedulingOffsetK2 is still with the postfix ‘-r16’.
Therefore, it is suggested to remove the postfix ‘-r16’ in the next update of the specification.
Proposal 2. Remove the postfix ‘-r16’ of parameter minimumSchedulingOffsetK0 in section 5.2.1.5.1a  of TS38.214.

	[bookmark: _Toc60777159][bookmark: _Toc45810583][bookmark: _Toc36645538][bookmark: _Toc29674308][bookmark: _Toc29673315][bookmark: _Toc29673174]5.2.1.5.1a	Aperiodic CSI Reporting/Aperiodic CSI-RS when the triggering PDCCH and the CSI-RS have different numerologies
======skipped text======
Aperiodic CSI-RS timing:

[bookmark: _Hlk26521758]-	When the aperiodic CSI-RS is used with aperiodic CSI reporting, the CSI-RS triggering offset X is configured per resource set by the higher layer parameter aperiodicTriggeringOffset or aperiodicTriggeringOffset-r16, including the case that the UE is not configured with minimumSchedulingOffsetK0 for any DL BWP or minimumSchedulingOffsetK2-r16 for any UL BWP and all the associated trigger states do not have the higher layer parameter qcl-Type set to 'typeD' in the corresponding TCI states. The CSI-RS triggering offset has the values of {0, 1, …, 31} slots when the µPDCCH < µCSIRS and {0, 1, 2, 3, 4, 5, 6, …, 15, 16, 24} when the µPDCCH > µCSIRS.. The aperiodic CSI-RS is transmitted in a slot , if UE is configured with ca-SlotOffset for at least one of the triggered and triggering cell, and Ks = [image: ], otherwise, and where



Clarification on the RI-restriction when maxMIMO-Layers is configured for a BWP
[bookmark: OLE_LINK17][bookmark: OLE_LINK27]BWP based maximum MIMO layer adaptation was introduced in Rel-16 for power saving. Specifically, the parameter maxMIMO-Layers can be configured per DL BWP basis as in TS 38.331:
	-- ASN1START
-- TAG-PDSCH-CONFIG-START

PDSCH-Config ::=                        SEQUENCE {
======skipped part=======
    p-ZP-CSI-RS-ResourceSet                 SetupRelease { ZP-CSI-RS-ResourceSet }
                                                                                                                OPTIONAL,   -- Need M
    ...,
    [[
    maxMIMO-Layers-r16                      SetupRelease { MaxMIMO-LayersDL-r16 }                               OPTIONAL,   -- Need M
    minimumSchedulingOffsetK0-r16           SetupRelease { MinSchedulingOffsetK0-Values-r16 }                   OPTIONAL,   -- Need M

======skipped part=======
}

======skipped part=======

MaxMIMO-LayersDL-r16 ::=                INTEGER (1..8)

-- TAG-PDSCH-CONFIG-STOP
-- ASN1STOP


 
Therefore, the maximum number of MIMO layers of a UE could be adopted through BWP switching framework. As an example, one BWP can be configured with a larger maxMIMO-Layers, e.g. 4 layers, and another BWP can be configured with a smaller maxMIMO-Layers, e.g. 2 layers. The second BWP with smaller maxMIMO-Layers corresponds to a lower UE power consumption considering UE could use fewer RF chains for the reception for power saving.
However, the rank restriction for the CSI reporting is configured independently. As shown in the following table, rank indication restriction is a configured bit sequence, typeI-SinglePanel-ri-Restriction, ri-Restriction, or typeII-RI-Restriction, where each bit indicates whether the PMI and RI reporting are allowed to correspond to any precoder associated with the corresponding layers. 
	CSI-ReportConfig information element
-- ASN1START
-- TAG-CSI-REPORTCONFIG-START

CSI-ReportConfig ::=                SEQUENCE {
======skipped part=======
    codebookConfig                                  CodebookConfig                                              OPTIONAL,   -- Need R
======skipped part=======
}
======skipped part=======
-- TAG-CSI-REPORTCONFIG-STOP
-- ASN1STOP

-- ASN1START
-- TAG-CODEBOOKCONFIG-START

CodebookConfig ::=                                  SEQUENCE {
    codebookType                                        CHOICE {
        type1                                               SEQUENCE {
            subType                                             CHOICE {
                typeI-SinglePanel                                   SEQUENCE {
                    nrOfAntennaPorts                                    CHOICE {
======skipped part=======

                    typeI-SinglePanel-ri-Restriction                    BIT STRING (SIZE (8))
                },
                typeI-MultiPanel                                    SEQUENCE {
======skipped part=======

                    ri-Restriction                          BIT STRING (SIZE (4))
                }
            },
            codebookMode                                        INTEGER (1..2)

        },
        type2                                   SEQUENCE {
            subType                                 CHOICE {
                typeII                                  SEQUENCE {
======skipped part=======
                    typeII-RI-Restriction                   BIT STRING (SIZE (2))
                },
                typeII-PortSelection                    SEQUENCE {
                    portSelectionSamplingSize               ENUMERATED {n1, n2, n3, n4}                   OPTIONAL,       -- Need R
                    typeII-PortSelectionRI-Restriction      BIT STRING (SIZE (2))
                }
            },
            phaseAlphabetSize                       ENUMERATED {n4, n8},
            subbandAmplitude                        BOOLEAN,
            numberOfBeams                           ENUMERATED {two, three, four}
        }
    }
}

CodebookConfig-r16  ::=                SEQUENCE  {
    codebookType                           CHOICE {
        type2                                  SEQUENCE {
            subType                                CHOICE {
                typeII-r16                             SEQUENCE  {
======skipped part=======
                    typeII-RI-Restriction-r16              BIT STRING (SIZE(4))
                },
                typeII-PortSelection-r16  SEQUENCE {
                    portSelectionSamplingSize-r16          ENUMERATED {n1, n2, n3, n4},
                    typeII-PortSelectionRI-Restriction-r16 BIT STRING (SIZE (4))
                }
            },
        numberOfPMI-SubbandsPerCQI-Subband-r16 INTEGER (1..2),
        paramCombination-r16                   INTEGER (1..8)
        }
    }
}

-- TAG-CODEBOOKCONFIG-STOP
-- ASN1STOP



Even if the maxMIMO-Layers of an active BWP is set to N and the UE shall be scheduled with MIMO layers for PDSCH which is not larger than N, the gNB may still restrict the UE not to report the PMIs for RIs that corresponds to the number of layers smaller than or equal to N. In this case, the UE cannot be scheduled due to the PMIs not reported by the UE. To resolve this issue, it is proposed to conclude in RAN1 the following conclusion:
Proposal 3. Conclude that when a BWP is configured with maxMIMO-Layers, the CSI-ReportConfig associated with the BWP should allow the UE to report the PMI of ranks which are smaller or equal to the configured maximum MIMO layer corresponding to the maxMIMO-Layers of the BWP.

[bookmark: _Ref129681832]Conclusions
According to the previous discussion, we have the following proposals:
Proposal 1. Suggest Editor to change the ‘The minimum scheduling restriction’ to ‘minimum scheduling offset restriction’ in section 6.1.2.1.1 of TS 38.214.
Proposal 2. Remove the postfix ‘-r16’ of parameter minimumSchedulingOffsetK0 in section 5.2.1.5.1a  of TS38.214.
Proposal 3. Conclude that when a BWP is configured with maxMIMO-Layers, the CSI-ReportConfig associated with the BWP should allow the UE to report the PMI of ranks which are smaller or equal to the configured maximum MIMO layer corresponding to the maxMIMO-Layers of the BWP.
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