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[bookmark: OLE_LINK39][bookmark: OLE_LINK38][bookmark: OLE_LINK37]Introduction
In RAN2#125-bis meeting, we discussed the RRC correction for the coexistence of LTM and Rel-18 MIMO features to provides the mapping information from TCI state to TAG ID. However, the scenario for UE-based TA measurement is not discussed, and issues may still remain.
In this contribution, we discuss the case when UE obtains the TA by itself where such implicit mapping may not work and provides potential solutions for that.
[bookmark: OLE_LINK8][bookmark: OLE_LINK30][bookmark: OLE_LINK10][bookmark: OLE_LINK19]Discussion
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]In RACH-less LTM, UE may obtain TA value via the LTM cell switch command or UE-based TA measurement. The mapping of TCI state to TAG ID provided by MAC CE seemed to consider only the former case. With UE-based TA measurement, UE processes neighbor cell SSBs and estimates neighbor cell TA based on the RSTD between serving and neighbor cells. However, with 2 TAGs configured, UE may not know which TAG the measured SSB is associated with. Given that there is no association between SSB and TAG ID, UE may obtain the association between SSB and candidate TCI states, and then retrieve the TAG information from candidate TCI state information; Alternatively, the TAG information could be specified in the SSB configuration for LTM.
We suggest RAN2 to discuss these following options for the co-existence for Rel-18 MIMO 2TA and UE based TA measurement:
Option 1:  Support co-existence for 2TA and UE based TA measurement
Option1a: Rely on both network and UE implementation: The UE needs to determine the linkage between the measured SSBs and the TCI states via QCL indication in candidate TCI config, and then obtain the TAG information by tag-Id-ptr in candidate TCI config. This requires network to ensure that each present SSB can be identified in the QCL indications from candidate TCI configurations.
Option1b: Specify the TAG information directly in the SSB configuration for LTM.
Option 2: Introduce a rule that UE-based TA measurement should not be configured if candidate cell is configured with Rel-18 MIMO 2TA.
It should be noted that the options 1a and 1b may introduce complexity into both UE and network implementations. Additionally, these options may require confirmation of feasibility from RAN1. Since UE-based TA measurement is an optional feature, we slightly prefer Opt. 2.
[bookmark: OLE_LINK18]Proposal 1: RAN2 to discuss whether and how to support the co-existence for Rel-18 MIMO 2TA and UE based TA measurement:
Option 1:  Support co-existence for 2TA and UE based TA measurement
Option1a: Rely on both network and UE implementation: The UE needs to determine the linkage between the measured SSBs and the TCI states via QCL indication in candidate TCI config, and then obtain the TAG information by tag-Id-ptr in candidate TCI config. This requires network to ensure that each present SSB can be identified in the QCL indications from candidate TCI configurations.
Option1b: Specify the TAG information directly in the SSB configuration for LTM.
Option 2: Introduce a rule that UE-based TA measurement should not be configured if candidate cell is configured with Rel-18 MIMO 2TA.
We may consider the text proposal in the Annex if option2 is adopted.
Conclusion
[bookmark: OLE_LINK40][bookmark: OLE_LINK11]It is proposed to discuss and decide on the following proposals:
Proposal 1: RAN2 to discuss whether and how to support the co-existence for Rel-18 MIMO 2TA and UE based TA measurement:
Option 1:  Support co-existence for 2TA and UE based TA measurement
Option1a: Rely on both network and UE implementation: The UE needs to determine the linkage between the measured SSBs and the TCI states via QCL indication in candidate TCI config, and then obtain the TAG information by tag-Id-ptr in candidate TCI config. This requires network to ensure that each present SSB can be identified in the QCL indications from candidate TCI configurations.
Option1b: Specify the TAG information directly in the SSB configuration for LTM.
Option 2: Introduce a rule that UE-based TA measurement should not be configured if candidate cell is configured with Rel-18 MIMO 2TA.
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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-Candidate
The IE LTM-Candidate concerns a LTM candidate configuration to add or modify.
LTM-Candidate information element
-- ASN1START
-- TAG-LTM-CANDIDATE-START

LTM-Candidate-r18 ::=     SEQUENCE {
    ltm-CandidateId-r18                            LTM-CandidateId-r18,
    ltm-CandidatePCI-r18                           PhysCellId                                            OPTIONAL,    -- Need M
    ltm-SSB-Config-r18                             LTM-SSB-Config-r18                                    OPTIONAL,    -- Need M
    ltm-CandidateConfig-r18                        OCTET STRING (CONTAINING RRCReconfiguration)          OPTIONAL,    -- Need M
    ltm-ConfigComplete-r18                         ENUMERATED {true}                                     OPTIONAL,    -- Need R
    ltm-EarlyUL-SyncConfig-r18                     OCTET STRING (CONTAINING EarlyUL-SyncConfig-r18)      OPTIONAL,    -- Need R
    ltm-EarlyUL-SyncConfigSUL-r18                  OCTET STRING (CONTAINING EarlyUL-SyncConfig-r18)      OPTIONAL,    -- Need R
    ltm-TCI-Info-r18                               LTM-TCI-Info-r18                                       OPTIONAL,    -- Need M
    ltm-NoResetID-r18                              INTEGER (1..maxNrofLTM-Configs-plus1-r18)            OPTIONAL,    -- Need M
    ltm-UE-MeasuredTA-ID-r18                       INTEGER (1..maxNrofLTM-Configs-plus1-r18)             OPTIONAL,    -- Need NCond SingleTA-Only
    ...
}

LTM-SSB-Config-r18 ::= SEQUENCE {
    ssb-Frequency-r18                               ARFCN-ValueNR,
    subcarrierSpacing-r18                          SubcarrierSpacing,
    ssb-Periodicity-r18                            ENUMERATED {ms5, ms10, ms20, ms40, ms80, ms160, spare2, spare1} OPTIONAL,   -- Need R
    ssb-PositionsInBurst-r18                       CHOICE {
        shortBitmap                                    BIT STRING (SIZE (4)),
        mediumBitmap                                   BIT STRING (SIZE (8)),
        longBitmap                                     BIT STRING (SIZE (64))
    }                                                                                                    OPTIONAL,   -- Need R
    ss-PBCH-BlockPower-r18                         INTEGER (-60..50)                                     OPTIONAL,   -- Need R
    ...
}

-- TAG-LTM-CANDIDATE-STOP
-- ASN1STOP

	LTM-Candidate field descriptions

	ltm-CandidateConfig
This field includes an RRCReconfiguration message used to configure an LTM candidate configuration.

	ltm-CandidatePCI
This field identifies the PCI of the SpCell of the LTM candidate configuration contained in ltm-CandidateConfig.

	ltm-EarlyUL-SyncConfig, ltm-EarlyUL-SyncConfigSUL
A configuration used to perform the early UL synchronization procedure over an UL or SUL carrier.

	ltm-NoResetID
If the network configures this field for one LTM candidate configuration, this field should be also present in all LTM candidate configurations within ltm-CandidateToAddModList in LTM-Config. If this field is absent (or released) for at least one LTM candidate configuration, this field is also be also absent (or released) in all LTM candidate configurations within ltm-CandidateToAddModList in LTM-Config.

	ltm-UE-MeasuredTA-ID
If the network configures this field for one LTM candidate configuration, this field should be also present in all LTM candidate configurations within ltm-CandidateToAddModList in LTM-Config. If this field is absent (or released) for at least one LTM candidate configuration, this field is also be also absent (or released) in all LTM candidate configurations within ltm-CandidateToAddModList in LTM-Config. This field is not present if ltm-CandidateConfig includes tag2 in ServingCellConfig for the SpCell.



	Conditional Presence
	Explanation

	SingleTA-Only
	This field is absent, Need R, if ltm-CandidateConfig includes tag2 in ServingCellConfig for the SpCell. Otherwise, the field is optionally present, Need M.



