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[bookmark: OLE_LINK39][bookmark: OLE_LINK38][bookmark: OLE_LINK37]Introduction
In RAN2#125 meeting, we discussed coexistence of LTM and Rel-18 MIMO features. More specifically, when target configuration includes two TAGs, UE needs to know which TAG the TA value belongs to. RAN2 agreed that no additional signalling is needed, since UE can determine the TAG ID based on TCI state.
	· For LTM with MIMO two TA,
-	Use post-email discussion to discuss the TP with outcome of endurable TP for next meeting, aiming to reuse the MIMO design as much as possible;
-	To use option 2, not signal additional info but use the mapping from TCI state to TAG ID to understand the applicable TAG, in the TP. 


This is also captured in TS 38.321 CR [1] (6.1.3.75, field description of Timing Advance Command) as follows:
	[bookmark: OLE_LINK29][bookmark: OLE_LINK3]“… If tag-Id-ptr is configured for the TCI state indicated by the TCI state ID field in the LTM target cell and tag-Id-ptr is set to value n1, this field indicates the TA for the TAG indicated by the tag2-Id of the LTM target cell; otherwise, this field indicates the TA for the TAG indicated by the tag-id of the LTM target cell;”


In this contribution, we discuss related RRC corrections and situations where such implicit mapping may not work.
[bookmark: OLE_LINK8][bookmark: OLE_LINK30][bookmark: OLE_LINK10][bookmark: OLE_LINK19]Discussion
RRC corrections
[bookmark: OLE_LINK31]While the field tag-Id-ptr has been captured in MAC specification, it is missing in the corresponding configurations for candidate TCI states. The field tag-Id-ptr should be added to CandidateTCI-state and CandidateTCI-UL-State.
[bookmark: OLE_LINK28][bookmark: OLE_LINK7][bookmark: OLE_LINK9]Proposal 1:  Add the field tag-Id-ptr in CandidateTCI-state and CandidateTCI-UL-State.
Corresponding text proposal is provided in the Annex.
UE-based TA measurement
[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 abovementioned RAN2 agreement seemed to consider only the former case. With UE-based TA measurement, UE processes neighbor cell SSBs and estimate neighbor cell TA based on the RSTD between serving and neighbor cells. However, with 2TAGs configured, UE has no idea which TAG the measured SSB is associated with. 
[bookmark: OLE_LINK4]Observation 1: For UE-based TA measurement, if 2 TAGs are configured for a candidate cell, UE has no idea which TAG the measured SSB is associated with.
Since the is no association between SSB and TAG ID, we see the following solutions:
· Opt. 1: Rely on network and UE implementation: Similar to the agreement, with UE-based TA measurement, UE obtains the TAG information implicitly from candidate TCI state information. This is possible if UE always measures the SSB for RSTD if the TAG information is known to UE (e.g., tag-Id-ptr is configured for the TCI state associated with the SSB), and network should provide TAG information in TCI state configurations accordingly.
· [bookmark: OLE_LINK17][bookmark: OLE_LINK16]Opt. 2: Alternatively, we may introduce a rule that UE based TA measurement should not be configured if candidate cell is configured with Rel-18 MIMO 2TA.
Opt. 1 increases the complexity of UE implementation. For example, UE needs to find the association between TCI state and SSBs and identify those with TAG information. Since UE-based TA measurement is an optional feature, we prefer Opt. 2.
[bookmark: OLE_LINK18]Proposal 2: Introduce a rule that UE based TA measurement should not be configured if candidate cell is configured with Rel-18 MIMO 2TA.
[bookmark: OLE_LINK22]We may consider the text proposal in the Annex (based on the RRC CR [2] agreed after [Post125][514]).
Conclusion
[bookmark: OLE_LINK40][bookmark: OLE_LINK11]We have the following observation:
Observation 1: For UE-based TA measurement, if 2 TAGs are configured for a candidate cell, UE has no idea which TAG the measured SSB is associated with.
It is proposed to discuss and decide on the following proposals:
Proposal 1: Add the field tag-Id-ptr in CandidateTCI-state and CandidateTCI-UL-State.
Proposal 2: Introduce a rule that UE based TA measurement should not be configured if candidate cell is configured with Rel-18 MIMO 2TA.
Reference
[1] [bookmark: OLE_LINK20]R2-2401689, Miscellaneous corrections for further mobility enhancements in MAC, TS 38.321 CR, Huawei, Hisilicon, March 2024
[2] R2-2401575, Miscellaneous corrections on further mobility enhancements in NR, TS 38.331 CR, Ericsson, March 2024



[3] RAN2#125 Chair’s Note, Feb. 2024


3

Annex: Text proposal
Note: The following text proposal is on top of the RRC CR [2] agreed after [Post125][514].

[bookmark: _Toc156130324]–	CandidateTCI-State
The IE CandidateTCI-State defines a TCI states configuration which associate one or more reference signal with a corresponding quasi-colocation (QCL) type.
CandidateTCI-State information element
-- 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
[bookmark: OLE_LINK27]    pathlossReferenceRS-Id-r18           PathlossReferenceRS-Id-r17                                          OPTIONAL,   -- Need R
[bookmark: OLE_LINK26]    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

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

	pathlossReferenceRS-Id
Indicates a PathlossReferenceRS of the LTM candidate that includes this CandidateTCI-State.

	tci-StateId
The ID number of the TCI state.



	[bookmark: OLE_LINK25]Conditional Presence
	Explanation

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



[bookmark: _Toc156130325]–	CandidateTCI-UL-State
The IE CandidateTCI-UL-State defines an uplink TCI states configuration.
CandidateTCI-UL-State information element
-- ASN1START
-- TAG-CANDIDATETCI-UL-STATE-START

CandidateTCI-UL-State-r18 ::=            SEQUENCE {
     tci-UL-StateId-r18                      TCI-UL-StateId-r17,
     referenceSignal-r18                     CHOICE {
        ssb-Index                               SSB-Index,
        csi-RS-Index                            NZP-CSI-RS-ResourceId
     },
     pathlossReferenceRS-Id-r18              PathlossReferenceRS-Id-r17                                   OPTIONAL,   -- Need R
     tag-Id-ptr-r18                          ENUMERATED {n0,n1}                                           OPTIONAL,   -- Cond 2TA
	...
}

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

	CandidateTCI-UL-State field descriptions

	csi-RS-Index
Indicates an NZP-CSI-RS-Resource of the LTM candidate that includes this CandidateTCI-UL-State.

	pathlossReferenceRS-Id
Indicates a PathlossReferenceRS of the LTM candidate that includes this CandidateTCI-UL-State.

	referenceSignal
Reference signal with which spatial relation information is provided.

	ssb-Index
The index of a SSB/PBCH block as indicated in ltm-SSB-Config of the LTM candidate that includes this CandidateTCI-UL-State.

	tci-UL-StateID
The ID number of the uplink 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.



[bookmark: _Toc156130415][bookmark: OLE_LINK14]–	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 N
    
    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-CandidateId
This field indicates an LTM candidate configuration.

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

	ltm-ConfigComplete
This field indicates whether the LTM candidate configuration within ltm-CandidateConfig is a complete configuration.

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



	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.




