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1	How to correctly capture “no impact to RRM with inter-cell mTRP”



R2-2210077	Corrections for Release-17 feMIMO	Ericsson	
Current field description of additionalPCI-ToAddModListList states:

List of information for the additional SSB with different PCI than the serving cell PCI. The additional SSBs with different PCIs are not used for measurement event evaluation.

[bookmark: _Hlk115959696]RAN2 agreement is: “RAN2 confirms that there is no impact to RRM with inter-cell mTRP.”

Issue with current text “The additional SSBs with different PCIs are not used for measurement event evaluation.” is that it may be interpreted that those PCIs, if same as neighbor cell PCIs, should not be measured as neighbor cells. This would be a impact to RRM and hence to aligned with the agreement.

The sentence should be revised to: “The additional SSBs with different PCIs shall not impact serving cell quality derivation.”

The change is as follows:

additionalPCI-ToAddModListList.
List of information for the additional SSB with different PCI than the serving cell PCI. The additional SSBs with different PCIs shall not impact serving cell quality derivation. are not used for measurement event evaluation.


[bookmark: _Toc115973592]RAN2 to reformulate the field description of additionalPCI-ToAddModListList to more correctly capture “there is no impact to RRM with inter-cell mTRP”.


1	How to correctly capture “no impact to RRM with inter-cell mTRP”

R2-2210124	Discussion on configurations for Rel-17 unified TCI	CATT:	
In RAN1#106e [1], it was agreed that the AP CSI-RS can share the same indicated Rel-17 TCI state as indicated for PDSCH/PDCCH reception. 
	Agreement
[bookmark: _Hlk115383096]On Rel.17 unified TCI framework, the following DL RSs can share the same indicated Rel-17 TCI state as UE-dedicated reception on PDSCH and for UE-dedicated reception on all or subset of CORESETs in a CC
· Aperiodic CSI-RS resources for CSI
· FFS: Discuss if further restriction or further case is necessary
· Aperiodic CSI-RS resources for BM 
· FFS: Discuss if further restriction or further case is necessary
· FFS: Other CSI-RS time-domain behaviors and/or restriction(s)


As for how to capture this agreement, RAN2 finally agreed whether UE should follow R17 indicated unified TCI state depends on the absence of the field qcl-info, i.e., when the field qcl-info within the resourcesForChannel                 which is included within the CSI-AperiodicTriggerStateList is absent, it implies that UE shall use QCL information indicated in the “indicated” DL only/Joint TCI state. 
	qcl-info, qcl-info2
List of references to TCI-States for providing the QCL source and QCL type for each NZP-CSI-RS-Resource listed in nzp-CSI-RS-Resources of the NZP-CSI-RS-ResourceSet indicated by resourceSet within nzp-CSI-RS. Each TCI-StateId refers to the TCI-State which has this value for tci-StateId and is defined in tci-StatesToAddModList in the PDSCH-Config included in the BWP-Downlink corresponding to the serving cell and to the DL BWP to which the resourcesForChannelMeasurement (in the CSI-ReportConfig indicated by reportConfigId above) belong to. First entry in qcl-info corresponds to first entry in nzp-CSI-RS-Resources of that NZP-CSI-RS-ResourceSet, second entry in qcl-info corresponds to second entry in nzp-CSI-RS-Resources, and so on (see TS 38.214 [19], clause 5.2.1.5.1). When this field is absent for aperiodic CSI RS, the UE shall use QCL information included in the  "indicated" DL only/Joint TCI state as specified in TS 38.214


According to the presence condition of the field “qcl-info”, when the associated resource type of NZP-CSI-RS is aperiodic, the field “qcl-info” is mandatory present. Since the field is always present for AP CSI-RS, the condition “When this field is absent for aperiodic CSI RS, the UE shall use QCL information included in the  "indicated" DL only/Joint TCI state as specified in TS 38.214” will never be fulfilled. This is conflicted with the original intention of RAN2, and the above RAN1 agreements cannot be supported, i.e., AP CSI-RS can share the same indicated Rel-17 TCI state as UE-dedicated reception on PDSCH and for UE-dedicated PUCCH.
	Conditional Presence
	Explanation

	Aperiodic
	The field is mandatory present if the NZP-CSI-RS-Resources in the associated resourceSet have the resourceType aperiodic. The field is absent otherwise.

	CSI-IM-ForInterference
	This field is mandatory present if the CSI-ReportConfig identified by reportConfigId is configured with csi-IM-ResourcesForInterference; otherwise it is absent.

	NZP-CSI-RS-ForInterference
	This field is mandatory present if the CSI-ReportConfig identified by reportConfigId is configured with nzp-CSI-RS-ResourcesForInterference; otherwise it is absent.

	NoUnifiedTCI
	This field is absent, Need R, if unifiedTCI-StateType is configured for the serving cell in which the CSI-AperiodicTriggerStateList is included. It is optionally present, Need R, otherwise.



Observation 1: Since the “qcl-info” is mandatory present for aperiodic type, the RAN1 agreement that AP CSI-RS can share the same indicated Rel-17 TCI state as UE-dedicated reception on PDSCH and for UE-dedicated PUCCH is not properly supported with the current spec.
Indeed, this condition Aperiodic has been modified in the end of RAN2#118 in CR R2-220681 based on discussions in at meeting offline R2-2206592:

	Conditional Presence
	Explanation

	Aperiodic
	The field is mandatory present if the NZP-CSI-RS-Resources in the associated resourceSet have the resourceType aperiodic. and unifiedtci-StateType is not configured. The field is optional Need R if the NZP-CSI-RS-Resources in the associated resourceSet have the resourceType aperiodic and unifiedtci-StateType is configured. The field is absent otherwise.




Further from R2-2210124
So as to solve above issue, the following options can be considered:
Option 1: remove the restriction that “When this field is absent for aperiodic CSI RS, the UE shall use QCL information included in the  "indicated" DL only/Joint TCI state as specified in TS 38.214” from the field description of the field “qcl-info”, then introduce a new field to indicate that UE should to follow the indicated Rel-17 TCI state as UE-dedicated reception of PDCCH/PDSCH, and specified that when UE receives the new field, UE should ignore the field “qcl-type”.
Option 2: change the present condition of the field “qcl-info”, i.e., when configures unified TCI-state and the CSI-RS is AP CSI-RS, the field “qcl-info” can be optional present.
In general, both options can work. But option 1 is complicated, and it affects the ASN.1. Thus it is proposed that option 2 can be taken. Corresponding TP is provided in Annex 1.
Proposal 1: RAN2 to agree to change the presence condition of the field “qcl-info” could be optional present when unifiedTCI-StateType is configured for AP CSI-RS. And the TP in annex 1 can be considered.

The editing the condition text is preferred given it is possible to formulate such that we do not then change other dependencies.


[bookmark: _Toc115973593]RAN2 to discuss how to correct the enabling of unified TCI state for aperiodic CSI


The second issue provided in R2-2210124 is related to pathloss reference RS configuration:

In R17 unified TCI framework, the pathloss reference signals used for power control is per UL/Joint TCI state configured by referring to a PUSCH Pathloss Reference. The following is the configuration of UL TCI state, as extracted from TS38.331 [2].
	TCI-UL-State information element
-- ASN1START
-- TAG-TCI-UL-STATE-START

TCI-UL-State-r17 ::=             SEQUENCE {
    tci-UL-State-Id-r17              TCI-UL-State-Id-r17,
    servingCellId-r17                ServCellIndex                                         OPTIONAL,   -- Need R
    bwp-Id-r17                       BWP-Id                                                OPTIONAL,   -- Cond CSI-RSorSRS-Indicated
    referenceSignal-r17              CHOICE {
        ssb-Index-r17                    SSB-Index,
        csi-RS-Index-r17                 NZP-CSI-RS-ResourceId,
        srs-r17                          SRS-ResourceId
    },
    additionalPCI-r17                AdditionalPCIIndex-r17                                OPTIONAL,   -- Need R
    ul-powerControl-r17              Uplink-powerControlId-r17                             OPTIONAL,   -- Need R
[bookmark: _Hlk115385047]    pathlossReferenceRS-Id-r17       PUSCH-PathlossReferenceRS-Id-r17                      OPTIONAL,   -- Need R
    ...
          
}

-- TAG-TCI-UL-STATE-STOP
-- ASN1STOP


According to the TS38.331 [2], the configuration of the PUSCH pathloss reference signal associated with PUSCH-PathlossReferenceRS-Id-r17 is configured within the IE PUSCH-PowerControl only. However, it is observed that the field PUSCH-PowerControl shall not be configured if unified TCI is configured. That means, the indicated pathlossReferenceRS-Id-r17 within the UL/Joint TCI state is not available, i.e., it is confusing for UE what is the pathlossReferenceRS-Id-r17 and which pathloss reference should be used. 
	pusch-PowerControl
Configures power control parameters PUSCH transmission. This field is not configured if unifiedTCI-StateType is configured for the serving cell.


Observation 2: The indicated pathloss reference signal within the current UL/Joint TCI state is unavailable.
So as to solve the above issue, the following options can be considered.
Option 1: Remove the restriction of “This field is not configured if unifiedTCI-StateType is configured for the serving cell” from the field description of the field “PUSCH-PowerControl” within the PUSCH-Config to allow pathloss reference signal to be configured for unified TCI state.
Option 2: Introduce a separate IE within the BWP-UplinkDedicated, which is used to configure the configuration of path loss reference RS.

Proposal 2: Discuss how to solve the issue that “the indicated pathlossReferenceRS-Id-r17 within the UL/Joint TCI state is not available”,  taking into account tthe following options:
· Option 1: Remove the restriction of “This field is not configured if unifiedTCI-StateType is configured for the serving cell” from the field description of the field “PUSCH-PowerControl” within the PUSCH-Config to allow pathloss reference signal to be configured for unified TCI state. (The corresponding TP is in Annex 2)
Option 2: Introduce a separate IE within the BWP-UplinkDedicated, which is used to configure the configuration of path loss reference RS. (The corresponding TP is in Annex 3)

It would be preferred to go with field description corrections. The issue with Option 1 is however that TCI state configures same power control parameters as the PUSCH-PowerControl:

Uplink-powerControl-r17  ::= SEQUENCE {
    ul-powercontrolId-r17        Uplink-powerControlId-r17                                                    
    p0AlphaSetforPUSCH-r17       P0AlphaSet-r17                                                               OPTIONAL, -- Need R
    p0AlphaSetforPUCCH-r17       P0AlphaSet-r17                                                               OPTIONAL, -- Need R
    p0AlphaSetforSRS-r17         P0AlphaSet-r17                                                               OPTIONAL  -- Need R
}

P0AlphaSet-r17 ::=           SEQUENCE {
    p0-r17                       INTEGER (-16..15)                                                            OPTIONAL, -- Need R
    alpha-r17                    Alpha                                                                        OPTIONAL, -- Need R
    closedLoopIndex-r17          ENUMERATED { i0, i1 }
}

Proposal is that the field description is updated such that it only allows to configure pathlossreference RSs if unified TCI state is configured.


[bookmark: _Toc115973594]RAN2 discuss if the field description of pusch-PowerControl is updated such that it allows to configure only the pathloss reference RSs if unified TCI state is configured.



2	BWP and servingcell ID in TCI states for SRS

R2-2210655	CR on 38.331 for unified TCI state in SRS-Config	ZTE Corporation, Sanechips
In SRS-config, srs is configured with TCI states:
    srs-TCIState-r17                        CHOICE {
        srs-UL-TCIState-r17                     TCI-UL-State-Id-r17,
        srs-DLorJoint-TCIState-r17              TCI-StateId
    }                                                                                                      OPTIONAL    -- Need R
    ]]

In R2-2210124, it is suggested to either add BWP and serving cell ID to the above structure or add the following text to the field description:	

srs-TCIState
Configuration of either a UL TCI state or a joint TCI state for the SRS resource. This field is absent when the SRS resource is in a SRS-ResourceSet configured with followUnifiedTCIstateSRS-r17 or when the field unifiedTCI-StateType is not configured to the serving cell which the SRS resource is located in.if thehe TCI-UL-State-Id is present here, it shall be associated with the serving cell and uplink bwp where the SRS-Config is configured, if the TCI-State is present here, it shall be associated with the serving cell where the SRS-Config is configured and the current active DL BWP in this serving cell.

However, the TCI state IEs itself contains this info:
TCI-State ::=                       SEQUENCE {
    tci-StateId                         TCI-StateId,
    qcl-Type1                           QCL-Info,
    qcl-Type2                           QCL-Info                                                    OPTIONAL,   -- Need R
    ...,
    [[
    additionalPCI-r17                   AdditionalPCIIndex-r17                                      OPTIONAL,   -- Need R
    pathlossReferenceRS-Id-r17          PUSCH-PathlossReferenceRS-Id-r17                                OPTIONAL,   -- Cond JointTCI
    ul-powerControl-r17                 Uplink-powerControlId-r17                                   OPTIONAL    -- Cond JointTCI
   
    ]]

}

QCL-Info ::=                        SEQUENCE {
    cell                                ServCellIndex                                               OPTIONAL,   -- Need R
    bwp-Id                              BWP-Id                                                      OPTIONAL, -- Cond CSI-RS-Indicated
    referenceSignal                     CHOICE {
        csi-rs                              NZP-CSI-RS-ResourceId,
        ssb                                 SSB-Index
    },
    qcl-Type                            ENUMERATED {typeA, typeB, typeC, typeD},
    ...
}

TCI-UL-State-r17 ::=             SEQUENCE {
    tci-UL-State-Id-r17              TCI-UL-State-Id-r17,
    servingCellId-r17                ServCellIndex                                         OPTIONAL,   -- Need R
    bwp-Id-r17                       BWP-Id                                                OPTIONAL,   -- Cond CSI-RSorSRS-Indicated
    referenceSignal-r17              CHOICE {
        ssb-Index-r17                    SSB-Index,
        csi-RS-Index-r17                 NZP-CSI-RS-ResourceId,
        srs-r17                          SRS-ResourceId
    },
    additionalPCI-r17                AdditionalPCIIndex-r17                                OPTIONAL,   -- Need R
    ul-powerControl-r17              Uplink-powerControlId-r17                             OPTIONAL,   -- Need R
    pathlossReferenceRS-Id-r17       PUSCH-PathlossReferenceRS-Id-r17                      OPTIONAL,   -- Need R
    ...
          
}

It is unclear if how the suggested additiona work with the BWP and servingcell ID already in the TCI state. Hence it seems like not needed correction.



[bookmark: _Toc115973595]RAN2 to not pursue with R2-2210655.




2	Codebook mode for CodebookConfig-r17

	
R2-2210725	 FeMIMO RRC corrections	Huawei, HiSilicon

CodebookConfig ::=                                  SEQUENCE {
    codebookType                                        CHOICE {
        type1                                               SEQUENCE {
            subType                                             CHOICE {
                typeI-SinglePanel                                   SEQUENCE {
                    nrOfAntennaPorts                                    CHOICE {
                        two                                                 SEQUENCE {
                            twoTX-CodebookSubsetRestriction                     BIT STRING (SIZE (6))
                        },
                        moreThanTwo                                         SEQUENCE {
                            n1-n2                                               CHOICE {
                                two-one-TypeI-SinglePanel-Restriction               BIT STRING (SIZE (8)),
                                two-two-TypeI-SinglePanel-Restriction               BIT STRING (SIZE (64)),
                                four-one-TypeI-SinglePanel-Restriction              BIT STRING (SIZE (16)),
                                three-two-TypeI-SinglePanel-Restriction             BIT STRING (SIZE (96)),
                                six-one-TypeI-SinglePanel-Restriction               BIT STRING (SIZE (24)),
                                four-two-TypeI-SinglePanel-Restriction              BIT STRING (SIZE (128)),
                                eight-one-TypeI-SinglePanel-Restriction             BIT STRING (SIZE (32)),
                                four-three-TypeI-SinglePanel-Restriction            BIT STRING (SIZE (192)),
                                six-two-TypeI-SinglePanel-Restriction               BIT STRING (SIZE (192)),
                                twelve-one-TypeI-SinglePanel-Restriction            BIT STRING (SIZE (48)),
                                four-four-TypeI-SinglePanel-Restriction             BIT STRING (SIZE (256)),
                                eight-two-TypeI-SinglePanel-Restriction             BIT STRING (SIZE (256)),
                                sixteen-one-TypeI-SinglePanel-Restriction           BIT STRING (SIZE (64))
                            },
                            typeI-SinglePanel-codebookSubsetRestriction-i2      BIT STRING (SIZE (16))        OPTIONAL    -- Need R
                        }
                    },
                    typeI-SinglePanel-ri-Restriction                    BIT STRING (SIZE (8))
                },
                typeI-MultiPanel                                    SEQUENCE {
                    ng-n1-n2                                                CHOICE {
                        two-two-one-TypeI-MultiPanel-Restriction                BIT STRING (SIZE (8)),
                        two-four-one-TypeI-MultiPanel-Restriction               BIT STRING (SIZE (16)),
                        four-two-one-TypeI-MultiPanel-Restriction               BIT STRING (SIZE (8)),
                        two-two-two-TypeI-MultiPanel-Restriction                BIT STRING (SIZE (64)),
                        two-eight-one-TypeI-MultiPanel-Restriction              BIT STRING (SIZE (32)),
                        four-four-one-TypeI-MultiPanel-Restriction              BIT STRING (SIZE (16)),
                        two-four-two-TypeI-MultiPanel-Restriction               BIT STRING (SIZE (128)),
                        four-two-two-TypeI-MultiPanel-Restriction               BIT STRING (SIZE (64))
                    },
                    ri-Restriction                          BIT STRING (SIZE (4))
                }
            },
            codebookMode                                        INTEGER (1..2)

        },
        type2                                   SEQUENCE {
            subType                                 CHOICE {
                typeII                                  SEQUENCE {
                    n1-n2-codebookSubsetRestriction         CHOICE {
                        two-one                                 BIT STRING (SIZE (16)),
                        two-two                                 BIT STRING (SIZE (43)),
                        four-one                                BIT STRING (SIZE (32)),
                        three-two                               BIT STRING (SIZE (59)),
                        six-one                                 BIT STRING (SIZE (48)),
                        four-two                                BIT STRING (SIZE (75)),
                        eight-one                               BIT STRING (SIZE (64)),
                        four-three                              BIT STRING (SIZE (107)),
                        six-two                                 BIT STRING (SIZE (107)),
                        twelve-one                              BIT STRING (SIZE (96)),
                        four-four                               BIT STRING (SIZE (139)),
                        eight-two                               BIT STRING (SIZE (139)),
                        sixteen-one                             BIT STRING (SIZE (128))
                    },
                    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  {
                    n1-n2-codebookSubsetRestriction-r16    CHOICE {
                        two-one                                BIT STRING (SIZE (16)),
                        two-two                                BIT STRING (SIZE (43)),
                        four-one                               BIT STRING (SIZE (32)),
                        three-two                              BIT STRING (SIZE (59)),
                        six-one                                BIT STRING (SIZE (48)),
                        four-two                               BIT STRING (SIZE (75)),
                        eight-one                              BIT STRING (SIZE (64)),
                        four-three                             BIT STRING (SIZE (107)),
                        six-two                                BIT STRING (SIZE (107)),
                        twelve-one                             BIT STRING (SIZE (96)),
                        four-four                              BIT STRING (SIZE (139)),
                        eight-two                              BIT STRING (SIZE (139)),
                        sixteen-one                            BIT STRING (SIZE (128))
                    },
                    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)
        }
    }
}

CodebookConfig-r17  ::=               SEQUENCE  {
    codebookType                          CHOICE   {
        type1                                 SEQUENCE  {
            typeI-SinglePanel-Group1-r17          SEQUENCE {
                nrOfAntennaPorts                      CHOICE {
                    two                                   SEQUENCE {
                        twoTX-CodebookSubsetRestriction1-r17  BIT STRING (SIZE (6))
                    },
                    moreThanTwo                            SEQUENCE {
                        n1-n2                                        CHOICE {
                            two-one-TypeI-SinglePanel-Restriction1-r17       BIT STRING (SIZE (8)),
                            two-two-TypeI-SinglePanel-Restriction1-r17       BIT STRING (SIZE (64)),
                            four-one-TypeI-SinglePanel-Restriction1-r17      BIT STRING (SIZE (16)),
                            three-two-TypeI-SinglePanel-Restriction1-r17     BIT STRING (SIZE (96)),
                            six-one-TypeI-SinglePanel-Restriction1-r17       BIT STRING (SIZE (24)),
                            four-two-TypeI-SinglePanel-Restriction1-r17      BIT STRING (SIZE (128)),
                            eight-one-TypeI-SinglePanel-Restriction1-r17     BIT STRING (SIZE (32)),
                            four-three-TypeI-SinglePanel-Restriction1-r17    BIT STRING (SIZE (192)),
                            six-two-TypeI-SinglePanel-Restriction1-r17       BIT STRING (SIZE (192)),
                            twelve-one-TypeI-SinglePanel-Restriction1-r17    BIT STRING (SIZE (48)),
                            four-four-TypeI-SinglePanel-Restriction1-r17     BIT STRING (SIZE (256)),
                            eight-two-TypeI-SinglePanel-Restriction1-r17     BIT STRING (SIZE (256)),
                            sixteen-one-TypeI-SinglePanel-Restriction1-r17   BIT STRING (SIZE (64))
                        }
                    }
                }
            }                                                                                       OPTIONAL,  -- Need R
            typeI-SinglePanel-Group2-r17           SEQUENCE {
                nrOfAntennaPorts                       CHOICE {
                    two                                    SEQUENCE {
                        twoTX-CodebookSubsetRestriction2-r17   BIT STRING (SIZE (6))
                    },
                    moreThanTwo                            SEQUENCE {
                        n1-n2                                        CHOICE {
                            two-one-TypeI-SinglePanel-Restriction2-r17       BIT STRING (SIZE (8)),
                            two-two-TypeI-SinglePanel-Restriction2-r17       BIT STRING (SIZE (64)),
                            four-one-TypeI-SinglePanel-Restriction2-r17      BIT STRING (SIZE (16)),
                            three-two-TypeI-SinglePanel-Restriction2-r17     BIT STRING (SIZE (96)),
                            six-one-TypeI-SinglePanel-Restriction2-r17       BIT STRING (SIZE (24)),
                            four-two-TypeI-SinglePanel-Restriction2-r17      BIT STRING (SIZE (128)),
                            eight-one-TypeI-SinglePanel-Restriction2-r17     BIT STRING (SIZE (32)),
                            four-three-TypeI-SinglePanel-Restriction2-r17    BIT STRING (SIZE (192)),
                            six-two-TypeI-SinglePanel-Restriction2-r17       BIT STRING (SIZE (192)),
                            twelve-one-TypeI-SinglePanel-Restriction2-r17    BIT STRING (SIZE (48)),
                            four-four-TypeI-SinglePanel-Restriction2-r17     BIT STRING (SIZE (256)),
                            eight-two-TypeI-SinglePanel-Restriction2-r17     BIT STRING (SIZE (256)),
                            sixteen-one-TypeI-SinglePanel-Restriction2-r17   BIT STRING (SIZE (64))
                        }
                    }
                }
            }                                                                                       OPTIONAL,  -- Need R
            typeI-SinglePanel-ri-RestrictionSTRP-r17                    BIT STRING (SIZE (8))       OPTIONAL,  -- Need R
            typeI-SinglePanel-ri-RestrictionSDM-r17                     BIT STRING (SIZE (4))       OPTIONAL   -- Need R
        },
        type2                                 SEQUENCE {
            typeII-PortSelection-r17              SEQUENCE {
                paramCombination-r17                   INTEGER (1..8),
                valueOfN-r17                           ENUMERATED {n2, n4}                          OPTIONAL,  -- Need R
                numberOfPMI-SubbandsPerCQI-Subband-r17 INTEGER(1..2)                                OPTIONAL,  -- Need R
                typeII-PortSelectionRI-Restriction-r17 BIT STRING (SIZE (4))
            }
        }
    }
}

CodebookConfig-v1730 ::=              SEQUENCE {
            codebookMode-v1730            INTEGER (1..2)                                            OPTIONAL  -- Need R
}


codebookConfig
Codebook configuration for Type-1 or Type-2 including codebook subset restriction. Network can only configure one of codebookConfig, codebookConfig-r16 or codebookConfig-r17 to a UE. The network does not configure codebookConfig-v1730 if codebookConfig-r17 is not configured.


In R2-2210725, it is pointed out that CodebookConfig-r17 is potentially missing a parameter on codebook mode which is there in the Release 15 version of the CodebookConfig.  The related input from RAN1 is:

	Two CBSRs can be configured per CodebookConfig, whereas one CBSR is applied to one CMR group in a CMR resource set respectively.
	Up to RAN2
	　
	Per DL BWP, per  CSI-ReportConfig
	UE-specific 
	　
	For a CSI report associated with a Multi-TRP/panel NCJT measurement hypothesis configured by single CSI reporting setting:
• Two CBSRs can be configured per CodebookConfig, whereas one CBSR is applied to one CMR group in a CMR resource set respectively, i.e. per TRP.


Per RAN1’s request, RAN2 introduces CodebookConfig-r17, in which typeI-SinglePanel-Group1-r17 and typeI-

From LS in R1-2205168:
Issue 3: CSI-mTRP 
RAN2 introduced 2 types of RI restrictions and two codebook subset restrictions (CBSR) per CodebookConfig. However, it is not clear how those features are enabled: Currently, same as in previous releases, RAN2 signalling assumes both RI restrictions and CBSR are configured simultaneously, but RAN2 would like to verify this is the correct assumption for the signallling.
Question 4: Which of the following assumptions are correct? 
· If two RI restrictions are configured, two CBSRs are configured and if two CBSRs are configured two CBSRs are configured (i.e. when two are configured for either RI restriction or CBSR, two are also configured for the other).
· UE can be configured with either RI restriction for sTRP or RI restriction for NCJT, but not both at the same time. 
· If two CBSRs are configured, two CMR groups are configured and if two CMR groups are configured, two CBSRs are configured (i.e. when two are configured for either CBSR or CMR groups, two are also configured for the other and there cannot be configuration of e.g. one CBSR but two CMR groups) 
Answer 4: 
· Regarding Assumption 1, RI restriction and CBSR are two independent features
· RAN1 may provide further details later, if needed
· Assumption 2 is incorrect.  
· UE is configured with one RI restriction for NCJT if csi-ReportMode-r17 is set to ‘Mode1’ and numberOfSingleTRP-CSI-Mode1-r17 is set to ‘n0’, otherwise UE is configured with two RI restrictions for sTRP and NCJT respectively.
· Assumption 3 is correct

The in LS in R2-2204120:
2. Follow up answer to a remaining question in R2-2202002
RAN1 made the following additional agreement related to Question 3.1 in R2-2202002:
Question 3.1: Which CBSRs are intended to be used and whether there are specific restrictions to be applied for the RRC configuration? Also whether is it introduced for both typeI-SinglePanel1 and typeI-SinglePanel2 and also for both 2Tx and more than 2Tx?

Answer 3.1: RAN1 agreed that ‘typeI-SinglePanel’ codebook is supported for mTRP CSI; hence, there is no further restriction that needs to be introduced.  The mth (m=1,2) CBSR is to be used when computing the PMI corresponding to the NZP CSI-RS resource for channel measurement from the mth Resource group.  The two CBSRs can be introduced for both 2Tx and more than 2Tx.
· Note that the CBSR parameter typeI-SinglePanel-codebookSubsetRestriction-i2, configured for semi-open loop, is neither supported nor needed for mTRP CSI
· Note that the value of N1 and N2 (and hence the number of ports) is the same for the two CBSR.
· Note that the parameters typeI-SinglePanel1 and typeI-SinglePanel2 is not fully clear to RAN1
· Regarding the two RI restriction parameters, note that RI restriction parameter of a bitmap of size 4 corresponding to rank combinations {1+1, 1+2, 2+1, 2+2} is needed for mTRP CSI hypotheses (corresponding to any CMR pair) in addition to the existing “typeI-SinglePanel-ri-Restriction” for single-TRP CSI hypotheses (corresponding to any individual CMR).


While the above RAN1 input does not instruct on the need on codebookmode, there is capability from where this could be deduced:

According to the UE capability IE, there is a field called codebookModeNCJT-r17, which indicates whether the UE supports both mode1 and mode2, or only supports mode1. By this capability, the network should configure either mode 1 or mode 2 to the UE. Now this codebook mode field is missing in CodebookConfig-r17.
    mTRP-CSI-EnhancementPerBand-r17             SEQUENCE {
        maxNumNZP-CSI-RS-r17                        INTEGER (2..8),
        cSI-Report-mode-r17                         ENUMERATED {mode1, mode2, both},
        supportedComboAcrossCCs-r17                 SEQUENCE (SIZE (1..16)) OF CSI-MultiTRP-SupportedCombinations-r17,
        codebookModeNCJT-r17                        ENUMERATED{mode1,mode1And2}
    }                                                                                  OPTIONAL,                                                                                                                      


RAN2 should discuss whether it is ok to deduce based on the exiting capability that this parameter codebookmode is indeed missing or if RAN2 should send LS to Ran1 to confirm.



[bookmark: _Toc115973596]RAN2 discuss whether LS is needed to RAN1 or it can be concluded that the parameter codebookmode is needs to be added to CodebokConfig-r17.




[bookmark: _Ref178064866]2	Discussion on LS in R4-2214972
RAN2 received an LS in R4-2214972 from RAN4 which has set of questions pointed to both RAN1 and RAN2
Overall Description:
In RAN4 #103-e and RAN4 #104-e meetings, RAN4 has discussed UL TCI state switching delay requirements for unified TCI. The delay requirements are based on whether the pathloss reference RS in the TCI state is maintained or not. 
In RAN1 #105, it’s agreed that the UE maintains the PL-RS of the activated UL TCI state or (if applicable) joint TCI state, which is as follows:
	Agreement

On path-loss measurement for Rel.17 unified TCI framework, a PL-RS (configured for path-loss calculation) is either included in UL TCI state or (if applicable) joint TCI state or associated with UL TCI state or (if applicable) joint TCI state.
· Whether a UE supports “beam misalignment or not” (detailed definition FFS) between the DL source RS in the UL or (if applicable) joint TCI state to provide spatial relation indication and the PL-RS is a UE capability
· Note: The term “beam misalignment” is for discussion purpose only
· Whether it is ‘included in’ or ‘associated with’ (including the manner it is performed and the signaling) is up to RAN2
· The UE maintains the PL-RS of the activated UL TCI state or (if applicable) joint TCI state
· The maximum number of activated UL TCI states or (if applicable) joint TCI states per band per cell is a UE capability
· FFS: detailed aspects of PL-RS, e.g. CSI-RS type(s), restriction on configuration
· FFS: For the definition of “beam misalignment or not”, at least consider the case where the periodic DL source RS in the UL or (if applicable) joint TCI state to provide spatial relation indication is configured/associated as the PL-RS
· Note: PL-RS is assumed to be periodic




RAN1 agreed that UE shall maintain path loss reference RS for up to 4 activated UL (or joint) TCI states, but the number of active UL TCI states can be up to 8 based on UE capability. If the number of UL (or joint) TCI states in active TCI list is larger than 4, the UE behavior for maintaining the pathloss reference RS is unclear. RAN4 notes that there is no UE capability related to maintained pathloss reference RS in TS38.306. 

In 38.213 section 7.1, the UE behavior is defined when UE is provided with more than 4 RSs:
	If the UE is provided a number of RS resources for pathloss estimation for PUSCH/PUCCH/SRS transmissions that is larger than 4, the UE maintains for pathloss estimation RS resources corresponding to RS resource indexes  as described in clauses 7.1.1, 7.2.1, and 7.3.1.



UE will maintain pathloss estimation corresponding to RS resource indexes . However, it’s not clear what’s the relationship between  and active TCI state list.

RAN4 would like clarification from RAN1/2 on maintained pathloss reference RS.
Question 1: What is the relationship between   and active UL (or joint) TCI state list? How does network configure the RS resource indexes  ?
Question 2: Is UE expected to maintain the pathloss RSs of all the pathloss reference RS in the active UL (or joint) TCI list?
Question 3: What is the UE behavior when number of active UL (or joint) TCI states is larger than 4 if corresponding pathloss RSs need to be maintained?

2. Actions:
To RAN1 and RAN2:
RAN4 respectfully asks RAN1/2 to answer the above questions, and take them into consideration for UE behaviors and capability design for unified TCI configuration and indication.


R2-2209529	discussion	On LS on active TCI state list for UL TCI	Ericsson
R2-2210236	PL-RS handling for UL TCI states	Nokia, Nokia Shanghai Bell	
R2-2209493   Discussion on pathloss reference signal    OPPO  
R2-2209494   Reply LS on pathloss reference signal       OPPO  LS out  Rel-17   




[bookmark: _Toc115973597]RAN2 to discuss response to the LS in R4-2214972.
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Conclusion

Based on the discussion in the previous sections we propose the following:
Proposal 1	RAN2 to reformulate the field description of additionalPCI-ToAddModListList to more correctly capture “there is no impact to RRM with inter-cell mTRP”.
Proposal 2	RAN2 to discuss how to correct the enabling of unified TCI state for aperiodic CSI
Proposal 3	RAN2 discuss if the field description of pusch-PowerControl is updated such that it allows to configure only the pathloss reference RSs if unified TCI state is configured.
Proposal 4	RAN2 to not pursue with R2-2210655.
Proposal 5	RAN2 discuss whether LS is needed to RAN1 or it can be concluded that the parameter codebookmode is needs to be added to CodebokConfig-r17.
Proposal 6	RAN2 to discuss response to the LS in R4-2214972.
 





