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	Reason for change:
	[bookmark: OLE_LINK10][bookmark: OLE_LINK11][bookmark: _GoBack]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, which was agreed in RAN1#105.  In RAN1 #110bis meeting, a common understanding is reached in R1-2210438,  i.e. pathlossReferenceRS-Id-r17 should always be configured in TCI-State or TCI-UL-State.
In 38.331 spec, if the serving cell is configured with unifiedTCI-StateType set to 'separate', the parameter pathlossReferenceRS-Id-r17 can be optionally present in TCI-UL-State for pathloss estimation; if the serving cell is configured with unifiedTCI-StateType set to 'joint', the parameter pathlossReferenceRS-Id-r17 is optinally present in TCI-State. Besides, pathlossReferenceRS-Id-r17 is optional Need R in both TCI-State (when joint TCI-state is configured) and TCI-UL-State. This means that, if the field is absent, the UE will release it and will not apply any value. In addition, in 38.213, the UE behavior for pathloss estimation is not defined when the parameter pathlossReferenceRS-Id-r17 is absent in TCI-State or TCI-UL-State. 
In order to resolve the mentioned issue and keep alignment with RAN1 in the understanding of PL-RS configuration for pathloss estimation, the relevant agreements/underatanding from RAN1 should be reflected in RRC Spec. 

	
	

	Summary of change:
	The following changes are made:
1. For the IE pathlossReferenceRS-Id-r17 in TCI-State, change the need code from “Cond JointTCI” to “Cond JointTCI1”, and add the corresponding field description: this field is mandatory present, if this serving cell is configured with unifiedTCI-StateType set to 'joint'. It is absent, Need R, otherwise.
2. For the IE pathlossReferenceRS-Id-r17 in TCI-UL-State, the need code is changed from Need R to Cond Mandatory.
Impact analysis
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Standalone NR
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Path loss estimation.
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If UE implements according to this CR but NW does not, there is no inter-operability issue.


	
	

	[bookmark: OLE_LINK1][bookmark: OLE_LINK2]Consequences if not approved:
	If parameter pathlossReferenceRS-Id-r17 is not present in TCI-State or TCI-UL-State according to current 38.331, UE does not know which RS resource is used for downlink pathloss estimation. Further, if it is based on UE implementation, negative consequence will be observed, i.e.  large performance loss for pathloss estimation at UE side.
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6.3.2	Radio resource control information elements
<Partially omitted>

TCI-State
The IE TCI-State associates one or two DL reference signals with a corresponding quasi-colocation (QCL) type.
TCI-State information element
-- ASN1START
-- TAG-TCI-STATE-START

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 JointTCI1
    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},
    ...
}

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

	QCL-Info field descriptions

	bwp-Id
The DL BWP which the RS is located in.

	cell
The UE's serving cell in which the referenceSignal is configured. If the field is absent, it applies to the serving cell in which the TCI-State is applied. The RS can be located on a serving cell other than the serving cell in which the TCI-State is configured only if the qcl-Type is configured as typeC or typeD. See TS 38.214 [19] clause 5.1.5.

	referenceSignal
Reference signal with which quasi-collocation information is provided as specified in TS 38.214 [19] clause 5.1.5.

	qcl-Type
QCL type as specified in TS 38.214 [19] clause 5.1.5.



	TCI-State field descriptions

	additionalPCI
Indicates the physical cell IDs (PCI) of the SSBs when referenceSignal is configured as SSB for both QCL-Type1 and QCL-Type2. In case the cell is present, the additionalPCI refers to a PCI value configured in the list configured using additionalPCI-ToAddModList in the serving cell indicated by the field cell. Otherwise, it refers to a PCI value configured in a list additionalPCI-ToAddModList configured in the serving cell where the TCI-State is applied.When this field is present the cell for qcl-Type1 and qcl-Type2 is configured with same value, if present.

	[bookmark: OLE_LINK3][bookmark: OLE_LINK4][bookmark: _Hlk118275430]pathlossReferenceRS-Id
The ID of the reference Signal (e.g. a CSI-RS config or a SS block) used for PUSCH path loss estimation. 

	qcl-Type1, qcl-Type2
QCL information for the TCI state as specified in TS 38.214 [19] clause 5.1.5.

	tci-StateId
ID number of the TCI state.

	ul-PowerControl
[bookmark: _Hlk104458519]Configures power control parameters for PUCCH, PUSCH and SRS for this TCI state. The field is present here only if ul-powerControl is not configured in any BWP-Uplink-Dedicated of this serving cell.



	Conditional Presence
	Explanation

	CSI-RS-Indicated
	This field is mandatory present if csi-rs is included, absent otherwise

	JointTCI
	This field is optionally present, Need R, if this serving cell is configured with unifiedTCI-StateType set to 'joint'. It is absent, Need R, otherwise.

	JointTCI1
	This field is mandatory present, if this serving cell is configured with unifiedTCI-StateType set to 'joint'. It is absent, Need R, otherwise.



<Next modification>
TCI-UL-State
The IE TCI-UL-State indicates the TCI state information for UL transmission.
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
    pathlossReferenceRS-Id-r17       PUSCH-PathlossReferenceRS-Id-r17                      OPTIONAL,   -- Need RCond Mandatory
    ...
         
}

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

	TCI-UL-State field descriptions

	additionalPCI
Indicates the physical cell IDs (PCI) of the SSBs when referenceSignal is configured as SSB. In case the servingCellId is present, the additionalPCI refers to a PCI value configured in the list configured using additionalPCI-ToAddModList in the serving cell indicated by the field servingCellId. Otherwise, it refers to a PCI value configured in the list configured using additionalPCI-ToAddModList in the serving cell where the ul-TCI-StateList is applied.

	bwp-Id
The DL BWP which the CSI-RS is located in or UL BWP where the SRS is located in.

	servingCellId
The UE's serving cell in which the referenceSignal is configured. If the field is absent, it applies to the serving cell in which the TCI-UL-State is applied.

	pathlossReferenceRS-Id
The ID of the reference Signal (e.g. a CSI-RS config or a SS block) used for PUSCH path loss estimation.

	ul-powerControl
[bookmark: _Hlk104458996]Configures power control parameters for PUCCH, PUSCH and SRS for this TCI state. The field is present here only if ul-powerControl is not configured in any BWP-Uplink-Dedicated of this serving cell.



	Conditional Presence
	Explanation

	CSI-RSorSRS-Indicated
	This field is mandatory present if referenceSignal is set to csi-RS-index or to srs, absent otherwise

	Mandatory
	The field is mandatory present.



