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1	Introduction
LTM (L1/L2 Triggered Mobility) is introduced in Rel-18. In this contribution, we discuss remaining issues related to RRC for LTM.
[bookmark: _Toc499559238][bookmark: _Toc147158671][bookmark: _Toc61387172]2	Discussion
CandidateTCI-State is defined as:
-- ASN1START
-- TAG-CANDIDATETCI-STATE-START

CandidateTCI-State-r18 ::=           SEQUENCE {
    tci-StateId-r18                      TCI-StateId,
    qcl-Type1-r18                        LTM-QCL-Info-r18,
    qcl-Type2-r18                        LTM-QCL-Info-r18                      OPTIONAL,   -- Need R
    pathlossReferenceRS-Id-r18           PathlossReferenceRS-Id-r17            OPTIONAL,   -- Need R
    tag-Id-ptr-r18                       ENUMERATED {n0,n1}                  OPTIONAL,   -- Cond 2TA
    ...
}

LTM-QCL-Info-r18 ::=                 SEQUENCE {
    referenceSignal-r18                  CHOICE {
        ssb-Index                           SSB-Index,
        csi-RS-Index                        NZP-CSI-RS-ResourceId
    },
    qcl-Type-r18                         ENUMERATED {typeA, typeB, typeC, typeD},
    ...
}

-- TAG-CANDIDATETCI-STATE-STOP
-- ASN1STOP

	CandidateTCI-State field descriptions

	pathlossReferenceRS-Id
Indicates a PathlossReferenceRS of the candidate that includes this CandidateTCI-State. In this version of the specification only SSB can be included as reference signal when PathlossReferenceRS is included within a CandidateTCI-State IE.

	qcl-Type1, qcl-Type2
QCL information for the TCI state.

	tci-StateId
The ID number of the TCI state.



	Conditional Presence
	Explanation

	2TA
	This field is mandatory present if tag2 is present for the candidate cell. It is absent, Need R, otherwise.



Although this is not captured, the fields highlighted above refer to items in LTM-TCI-Info:
LTM-TCI-Info ::=             SEQUENCE {
ltm-DL-OrJointTCI-StateToAddModList-r18
  SEQUENCE (SIZE (1..maxNrofCandidateTCI-State-r18)) OF CandidateTCI-State-r18
                                                                                 OPTIONAL, -- Need N
ltm-DL-OrJointTCI-StateToReleaseList-r18
  SEQUENCE (SIZE (1..maxNrofCandidateTCI-State-r18)) OF TCI-StateId              OPTIONAL, -- Need N

ltm-UL-TCI-StateToAddModList-r18
  SEQUENCE (SIZE (1..maxNrofCandidateUL-TCI-r18)) OF CandidateTCI-UL-State-r18   OPTIONAL, -- Need N

ltm-UL-TCI-StateToReleaseList-r18
  SEQUENCE (SIZE (1.. maxNrofCandidateUL-TCI-r18)) OF TCI-UL-StateId-r17         OPTIONAL, -- Need N

ltm-NZP-CSI-RS-ResourceToAddModList-r18
  SEQUENCE (SIZE (1..maxNrofNZP-CSI-RS-Resources)) OF NZP-CSI-RS-Resource        OPTIONAL, -- Need N

ltm-NZP-CSI-RS-ResourceToReleaseList-r18
  SEQUENCE (SIZE (1..maxNrofNZP-CSI-RS-Resources)) OF NZP-CSI-RS-ResourceId      OPTIONAL, -- Need N

ltm-NZP-CSI-RS-ResourceSetToAddModList-r18
  SEQUENCE (SIZE (1..maxNrofNZP-CSI-RS-ResourceSets)) OF NZP-CSI-RS-ResourceSet  OPTIONAL, -- Need N

ltm-NZP-CSI-RS-ResourceSetToReleaseList-r18
  SEQUENCE (SIZE(1..maxNrofNZP-CSI-RS-ResourceSets)) OF NZP-CSI-RS-ResourceSetId OPTIONAL, -- Need N

pathlossReferenceRS-ToAddModList-r18
  SEQUENCE (SIZE 1..maxNrofPathlossReferenceRSs-r17)) OF PathlossReferenceRS-r17 OPTIONAL, -- Need N

pathlossReferenceRS-ToReleaseList-r18
  SEQUENCE(SIZE(1..maxNrofPathlossReferenceRSs-r17))OF PathlossReferenceRS-Id-r17 OPTIONAL,-- Need N

unifiedTCI-StateType-r18                     ENUMERATED {separate, joint}        OPTIONAL, -- Need R

...
}

Items in ltm-NZP-CSI-RS-ResourceSetToAddModList-r18 are not used anywhere.
Proposal 1: Remove ltm-NZP-CSI-RS-ResourceSetToAddModList and ltm-NZP-CSI-RS-ResourceSetToReleaseList.
Proposal 2: Capture that pathlossReferenceRS-Id and csi-RS-Index in candidate TCI states refer to items configured in LTM-TCI-Info.
RAN1 agreed that the candidate TCI states are a subset of the TCI states of the initial UL/DL BWP of the candidate SpCell, so that, at LTM cell switch, the UE can apply a previously activated TCI state. In our understanding, this means that:
-	each candidate TCI state in LTM-TCI-Config has the same fields with the same values like the TCI state with the same ID in the initial UL/DL BWP of the SpCell in the target configuration;
-	each pathlossReferenceRS in LTM-TCI-Config has the same fields with the same values like the pathlossReferenceRS with the same ID in the initial UL BWP of the SpCell in the target configuration
-	each NZP-CSI-RS-Resource used as RS for QCL in a candidate TCI state has the same fields with the same values like the NZP-CSI-RS-Resource with the same ID in the SpCell in the target configuration.
Proposal 3: Capture that:
-	each DL/joint (respectively UL) candidate TCI state in LTM-TCI-Config has the same fields with the same values like the DL/joint (respectively UL) TCI state with the same ID in the initial DL (respectively UL) BWP of the candidate target SpCell;
-	each pathlossReferenceRS in LTM-TCI-Config has the same fields with the same values like the pathlossReferenceRS with the same ID in the initial UL BWP of the candidate target SpCell;
-	each NZP-CSI-RS-Resource used as RS for QCL in a candidate TCI state has the same fields with the same values like the NZP-CSI-RS-Resource with the same ID in the candidate SpCell.
This implies that TCI states, pathloss reference RS and certain NZP-CSI-RS-Resources are duplicated in LTM-TCI-Info and in the candidate target SpCell configuration. To avoid such duplication, there could be two options:
a)	when the UE applies the candidate configuration, the UE considers the DL/joint TCI states, UL TCI states & Pathloss reference RS and NZP CSI-RS resources configured in LTM-TCI-Info to also be configured in the initial DL BWP, initial UL BWP and ServingCellConfig, respectively, of the candidate SpCell
b)	for L1 measurements and activation of candidate TCI states, the UE uses the DL/joint TCI states, UL TCI states & Pathloss reference RS and NZP CSI-RS resources configured in the initial DL BWP, initial UL BWP and ServingCellConfig, respectively, of the candidate SpCell
In option a), after TCI states, Pathloss RS and NZP CSI-RS resources are added from LTM-TCI-Info, they can still be reconfigured by normal RRC reconfiguration.
In option b), the UE, upon reception of a candidate configuration, would be required to decode some parts of the SpCellConfig, even though it does not apply this configuration yet. For CHO and CPC, upon reception of a candidate configuration, the UE also needs to decode some parts of each candidate configuration to determine whether it is CHO or CPC and the applicable cell for measurements.
Proposal 4: Discuss whether and how to avoid duplication of candidate TCI states, their pathloss RS and their NZP CSI-RS resources, with the target configuration:
a)	when the UE applies the candidate configuration:
-	the UE considers the DL/joint TCI states, UL TCI states & Pathloss reference RS and NZP CSI-RS resources configured in LTM-TCI-Info to also be configured in the initial DL BWP, initial UL BWP and ServingCellConfig, respectively, of the candidate SpCell (i.e. the network does not duplicate them)
b)	for L1 measurement and activation of candidate TCI states:
-	the UE uses the DL/joint TCI states, UL TCI states & Pathloss reference RS and NZP CSI-RS resources configured in the initial DL BWP, initial UL BWP and ServingCellConfig, respectively, of the candidate SpCell, taking into account the reference configuration (but the UE is still not required to perform compliance check of the whole configuration)
TCI-State is defined as:
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          PathlossReferenceRS-Id-r17     OPTIONAL,   -- Cond JointTCI1
    ul-powerControl-r17                 Uplink-powerControlId-r17      OPTIONAL    -- Cond JointTCI
    ]],
    [[
    tag-Id-ptr-r18                      ENUMERATED {n0,n1}             OPTIONAL    -- Cond 2TA
    ]]
}

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},
    ...
}

	QCL-Info field descriptions

	bwp-Id
The DL BWP which the RS is located in. If the field is absent, the RS is located in the DL BWP in which the TCI-State is applied by the UE.

	cell
The UE's serving cell in which the referenceSignal is configured. If the field is absent, the referenceSignal is configured in the serving cell in which the TCI-State is applied by the UE. The RS can be located on a serving cell other than the serving cell for which the TCI-State is applied by the UE only if the qcl-Type is configured as typeC or typeD. If the referenceSignal is set to csi-rs and unifiedTCI-StateType is configured, either both cell and bwp-Id are present or both cell and bwp-Id are absent. 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 by the UE. When this field is present the cell for qcl-Type1 and qcl-Type2 is configured with same value, if present.

	pathlossReferenceRS-Id
The ID of the reference signal (e.g. a CSI-RS or an SS block) used for PUSCH, PUCCH and SRS path loss estimation. This field refers to an element in the list configured using pathlossReferenceRSToAddModList in the serving cell and UL BWP where the TCI State is applied by the UE.

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

	tag-Id-ptr
It indicates the TAG that is associated with this TCI state, value n0 means the TCI state associate with the TAG indicated by tag-Id, value n1 means this TCI state associated with the TAG indicated by tag2-Id. The tag-Id-ptr refers to the TAG of the serving cell where the TCI state is applied.

	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. This field refers to an element in the list configured using uplink-PowerControlToAddModList in the serving cell where the dl-OrJointTCI-StateToAddModList is configured.



	Conditional Presence
	Explanation

	2TA
	This field is mandatory present if tag2 is present for the serving cell and the serving cell is configured with unifiedTCI-StateType set to joint. It is absent, Need R, otherwise.

	CSI-RS-Indicated
	This field is mandatory present if csi-rs is included and unifiedTCI-StateType is not configured. This field is optionally present, Need R, if csi-rs is included and unifiedTCI-StateType is configured. Otherwise, it is absent, Need R.

	JointTCI
	[bookmark: _Hlk104458270]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.



The pieces of information with yellow highlights in TCI-State should be equally applicable to CandidateTCI-State, but they are not captured. However, complete duplication is not desirable. At the very least, the descriptions of fields common to CandidateTCI-State and TCI-State should be made applicable to both, without duplicating text.
Proposal 5: Descriptions and presence conditions of fields that are both in TCI-State and CandidateTCI-State should be clearly applicable to both, without duplicating them, either by having common tables or simply reusing the Rel-17 TCI-State type for candidate TCI states.
3	Conclusion
This contribution makes the following proposals:
Proposal 1: Remove ltm-NZP-CSI-RS-ResourceSetToAddModList and ltm-NZP-CSI-RS-ResourceSetToReleaseList (because the items they configure are not used).
Proposal 2: Capture that pathlossReferenceRS-Id and csi-RS-Index in candidate TCI states refer to items configured in LTM-TCI-Info.
Proposal 3: Capture that:
-	each DL/joint (respectively UL) candidate TCI state in LTM-TCI-Config has the same fields with the same values like the DL/joint (respectively UL) TCI state with the same ID in the initial DL (respectively UL) BWP of the candidate target SpCell;
-	each pathlossReferenceRS in LTM-TCI-Config has the same fields with the same values like the pathlossReferenceRS with the same ID in the initial UL BWP of the candidate target SpCell;
-	each NZP-CSI-RS-Resource used as RS for QCL in a candidate TCI state has the same fields with the same values like the NZP-CSI-RS-Resource with the same ID in the candidate SpCell.
Proposal 4: Discuss whether and how to avoid duplication of candidate TCI states, their pathloss RS and their NZP CSI-RS resources, with the target configuration:
a)	when the UE applies the candidate configuration:
-	the UE considers the DL/joint TCI states, UL TCI states & Pathloss reference RS and NZP CSI-RS resources configured in LTM-TCI-Info to also be configured in the initial DL BWP, initial UL BWP and ServingCellConfig, respectively, of the candidate SpCell (i.e. the network does not duplicate them)
b)	for L1 measurement and activation of candidate TCI states:
-	the UE uses the DL/joint TCI states, UL TCI states & Pathloss reference RS and NZP CSI-RS resources configured in the initial DL BWP, initial UL BWP and ServingCellConfig, respectively, of the candidate SpCell, taking into account the reference configuration (but the UE is still not required to perform compliance check of the whole configuration)
Proposal 5: Descriptions and presence conditions of fields that are both in TCI-State and CandidateTCI-State should be clearly applicable to both, without duplicating them, either by having common tables or simply reusing the Rel-17 TCI-State type for candidate TCI states.

