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In RAN1 #116bis meeting, an LS is sent to RAN2 for the identification of power control parameters for LTM. Meanwhile, contributions in the last RAN2 meeting also mentioned corrections and clarification for candidate TCI state for RRC and MAC, but it was agreed to postpone and discuss together with the RAN1 LS coming in this meeting.
This contribution aims to have a clean solution for the candidate TCI state configuration in the RRC spec.
[bookmark: OLE_LINK8][bookmark: OLE_LINK30][bookmark: OLE_LINK10][bookmark: OLE_LINK19]Discussion
Capturing RAN1 agreement
Currently, the candidate TCI state is currently provided in two places within RRC:
· LTM-TCI-Info-r18, located in LTM-Candidate-r18 outside the candidate cell configuration (container of RRCReconfiguration).
· Legacy provision in dl-OrJointTCI-StateList-r17 and ul-TCI-ToAddModList-r17, located in ServingCellConfig inside the container for candidate cell configuration.
As our understanding, the presence of two separate TCI configurations aims to create a subset of TCI states before indicating the target cell to enable UE to activate candidate TCI and maintain pathloss RS for L1 measurement. The intention is to avoid ASN.1 decoding in advance for candidate cell configuration before LTM cell switch execution. To achieve this, the network may specify common TCI configuration outside the candidate cell configuration for that cell, which should mirror the TCI configuration within the candidate cell configuration.
In the agreement from RAN1#115, it is also agreed that the LTM-TCI-Info-r18 outside the container should be a subset of TCI state configured for the first active BWP of that candidate cell. Meanwhile, the configuration of the TCI states in LTM-TCI-Info should be the same as the counterpart of its TCI state configuration inside the container. 
	Agreement
UE may expect that:
· For a candidate cell, the configuration of an LTM TCI state in ltm-DL-OrJointTCI-StateToAddModList-r18 and ltm-ul-TCI-ToAddModList-r18 is same as its counterpart in dl-OrJointTCI-StateList-r17 and ul-TCI-ToAddModList-r17 of the first active BWP in ServingCellConfig, at least in terms of TCI state ID, the corresponding qcl-Type1 and qcl-Type2 for the DL or joint TCI state or referenceSignal for the UL TCI state. 
· The LTM TCI state(s) in ltm-DL-OrJointTCI-StateToAddModList-r18 and ltm-ul-TCI-ToAddModList-r18 of a candidate cell is a subset of serving cell TCI state(s) in dl-OrJointTCI-StateList-r17 and ul-TCI-ToAddModList-r17 of the same cell.



	

Therefore, UE should utilize the TCI states configuration from LTM-TCI-Info instead of the candidate cell configuration until receiving the target cell indication to avoid additional latency and complexity from ASN.1 decoding. This should be the intention to have the design of separate configurations of candidate TCI configs in ASN.1. 
Proposal 1: UE should use the TCI information in LTM-TCI-Info rather than the one in target configuration before receiving target cell indication from LTM cell switch command. 
Meanwhile, the above agreements by RAN1 should also be captured in RRC spec for clarification.
Proposal 2: RAN2 to capture that the configuration for the same TCI state ID/TCI UL state ID in LTM-TCI-Info should have the same value as that in PDSCH-Config/BWP-UplinkDedicated for LTM candidate configurations.
Proposal 3: Network should ensure that the TCI state configuration in LTM-TCI-Info-r18 should be a subset of TCI state configured for the first active BWP of that candidate cell.
A corresponding text proposal is provided in the Annex. (based on the RRC CR [2] agreed after [Post125bis] [510]).
The agreement in the last RAN2 meeting also shows a similar view. Regarding the change of the description of UnifiedTCI-StateType in MAC, the common understanding in RAN2 is that the DL/UL TCI State ID in LTM Cell Switch Command MAC CE should be determined by unifiedTCIStateType in LTM-TCI-Info rather than the one in target cell configuration. The reason is that these IDs are identical, and UE does not need to decode the target cell configuration before being indicated with the target cell ID. During the online discussion, it was agreed to postpone the changes and discuss together with the coming LS from RAN1 and correction to RRC. Since RRC is updated as proposal 2, the correction on MAC is also provided as proposal 3:
Proposal 4: The unifiedTCI-StateType indicated by the TCI state ID in the MAC CE refers to the field in LTM-TCI info rather than in the target configuration. Correct this in MAC spec.
If the value of unifiedTCI-StateType in the configuration indicated by Target Configuration ID field is joint
	6.1.3.75	LTM Cell Switch Command MAC CE
<omitted Text>
-	TCI state ID: This field indicates and activates the TCI state for the LTM target cell (i.e. the SpCell of the target configuration indicated by the Target Configuration ID field). The TCI state is identified by TCI-StateId in ltm-DL-OrJointTCI-StateToAddModList as specified in TS 38.331 [5]. If the value of unifiedTCI-StateType in the LTM-TCI-Infoconfiguration indicated by Target Configuration ID field is joint, this field is for joint TCI state, otherwise, this field is for downlink TCI state. The length of the field is 7 bits;
-	UL TCI state ID: This field indicates and activates the uplink TCI state for the LTM target cell (i.e. the SpCell of the target configuration indicated by the Target Configuration ID field). The most significant bits of UL TCI state ID are considered as reserved bits and the remainder 6 bits indicate the TCI-UL-StateId in ltm-UL-TCI-StatesToAddModList as specified in TS 38.331 [5]. This field is included if the value of unifiedTCI-StateType in the LTM-TCI-Infoconfiguration indicated by Target Configuration ID field is separate. The length of the field is 8 bits;
<omitted Text>


The coming LS from RAN1
Regarding the latest LS from RAN1, RAN1 discussed how to acquire the power control parameters after cell switch execution. This is because currently the ul-powerControl is not included in the current LTM-TCI-Info. 
2 approaches are mentioned to solve the issue of the acquisition for power control parameter after LTM cell switch. Approach 1 is to use the power control parameters in target cell config after cell switch command. Meanwhile, the linkage between the TCI state config in LTM-TCI-Info and target configuration needed to be clarified in RAN2 spec. Approach 2 is to add the related power control parameters in LTM-TCI-Info.
	· Approach 1
· For UL transmission after cell switch and before the serving cell TCI state is indicated, UE applies power control parameter in the ul-powerControl-r17 of the TCI-State or the TCI-UL-State, if configured, corresponding to the CandidateTCI-State or the CandidateTCI-UL-State indicated in the LTM Cell Switch Command. Otherwise, ul-powerControl-r17 configured in BWP-UplinkDedicated of the target cell is applied.
· Approach 2
· Introduce necessary RRC parameters for power control under LTM configurations.
If approach 1 is taken, it would be necessary to capture in RAN2 specifications the linkage between CandidateTCI-State/CandidateTCI-UL-State and TCI-state/TCI-UL-State for the same cell. The linkage has been agreed in RAN1#115 as following, but it is not captured in RAN1 specifications



From our understanding, the power control parameter will not be used before UE receives LTM cell switch command. So it should be enough for the current spec to provide the power control information in target cell configuration rather than include them in LTM-TCI-Info. The UE decodes the RRC container for target cell after receiving the cell switch command indication and could acquire the power control parameter by the association with Candidate TCI State in LTM-TCI-Info. Only RAN2 needs to do is to clarify the linkage of the TCI states between target configurations and LTM-TCI-Info as proposal 2.
Proposal 5: Reply to RAN1 that RAN2 will use approach 1 and will capture the linkage of the TCI states between target configurations and LTM-TCI-Info in RAN2 specification.
Conclusion
[bookmark: OLE_LINK40][bookmark: OLE_LINK11]It is proposed to discuss and decide on the following proposals:
Proposal 1: UE should use the TCI information in LTM-TCI-Info rather than the one in target configuration before receiving target cell indication from LTM cell switch command. 
Proposal 2: RAN2 to capture that the configuration for the same TCI state ID/TCI UL state ID in LTM-TCI-Info should have the same value as that in PDSCH-Config/BWP-UplinkDedicated for LTM candidate configurations.
Proposal 3: Network should ensure that the TCI state configuration in LTM-TCI-Info-r18 should be a subset of TCI state configured for the first active BWP of that candidate cell.
Proposal 4: The unifiedTCI-StateType indicated by the TCI state ID in the MAC CE refers to the field in LTM-TCI info rather than in the target configuration. Correct this in MAC spec.
Proposal 5: Reply to RAN1 that RAN2 will use approach 1 and will capture the linkage of the TCI states between target configurations and LTM-TCI-Info in RAN2 specification.
.
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Annex: Text proposal
Note: The following text proposal is on top of the RRC CR [2] agreed after [Post125bis][510].

LTM-TCI-Info
The IE LTM-TCI-Info is used to configure TCI related information for an LTM candidate configuration to be used during pre-activation of TCI state(s) and/or upon the reception of the LTM Cell Switch procedure. The network sets the TCI state configuration to be the same as the configuration of the TCI state with the same TCI-StateId/TCI-UL-StateId for the first active BWP in the LTM candidate configuration. Network ensures the TCI state configuration in LTM-TCI-Info is a subset of TCI state configured for the first active BWP of that candidate cell.
LTM-TCI-Info information element
-- ASN1START
-- TAG-LTM-TCI-INFO-START

LTM-TCI-Info-r18 ::=             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
    ...
}
-- TAG-LTM-TCI-INFO-STOP
-- ASN1STOP

	LTM-TCI-Info field descriptions

	unifiedTCI-StateType
Indicates the unified TCI states type the UE is configured for this LTM candidate configuration. The value separate means this LTM candidate configuration is configured with ltm-DL-OrJointTCI-StateToAddModList for DL TCI states and ltm-UL-TCI-StatesToAddModList for UL TCI states. The value joint means this LTM candidate configuration is configured with ltm-DL-OrJointTCI-StateToAddModList for joint TCI states for UL and DL operation.



