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Introduction
In RAN2#125 meeting, it is agreeable to support the simultaneous configuration of both LTM and 2TA with mTRP.
[bookmark: OLE_LINK2]Aim to Support the co-existence between RACH-less LTM with network provided TA and R18 MIMO two TA. Determine the impact offline. 
And from MAC perspective, the most important issue is how to notify the TAG information for the TA present in the LTM Cell switch MAC CE, and the following agreements has been achieved:
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. 
Not only the TA information indication in LTM Cell switch MAC CE, there is some other issues need to be resolved for supporting the simultaneous configuration. In this contribution, we raise some necessary issues and share our views on these issues.
[bookmark: _Toc156129771]Discussion 
LTM execution and LTM
In the current MAC spec, the following contents has been implemented:
[bookmark: OLE_LINK5]-------------------------------- From TS 38.321 --------------------------------------------------------------
[bookmark: _Toc155999848]6.1.3.75	LTM Cell Switch Command MAC CE
The LTM Cell Switch Command MAC CE is identified by MAC subheader with eLCID as specified in Table 6.2.1-1b. It has a variable size with following fields (Figure 6.1.3.75-1):
-	R: Reserved bit, set to 0;
-	Target Configuration ID: This field indicates the index of candidate target configuration to apply for LTM cell switch, corresponding to ltm-CandidateId minus 1 as specified in TS 38.331 [5]. The length of the field is 3 bits;
-	Timing Advance Command: This field indicates whether the TA is valid for the LTM target cell (i.e. the SpCell corresponding to the target configuration indicated by Target Configuration ID field). If the value of this field is set to FFF, this field indicates that no valid timing adjustment is available for the PTAG of the LTM target cell; otherwise, this field indicates the index value TA used to control the amount of timing adjustment that the MAC entity has to apply in TS 38.213 [6], and that the UE can skip the Random Access procedure for this LTM cell switch. The length of the field is 12 bits. 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;
-------------------------------- From TS 38.321 --------------------------------------------------------------
However, the tag-Id-ptr is still missing in the RRC spec.
[bookmark: _Toc7973]Add the information element tag-Id-ptr in CandidateTCI-state-r18 and CandidateTCI-UL-State-R18 for indicating the TAG information. 

[bookmark: OLE_LINK4]2TA and early TA acquisition
In LTM, there are two ways for early TA acquisition, one way is to perform the early RACH toward the candidate cell, the other one is UE based TA measurement.

UE based TA measurement
In UE based TA measurement, UE performs measurement on one or more SSBs from candidate cell and the serving cell, and then estimate the TA value according to the arrival timing difference of the reference signals between the serving cell and candidate cell. In the case of the candidate cell configured with 2TAG, which TAG’s TA value is obtained depends on the TRP of the candidate cell where the SSB is measured by UE.
However, in the current LTM framework, there is no any explicit indication about the TAG information for the SSB configuration of LTM candidate.Therefore, UE have no idea about the TAG information of the obtained TA value, and hence, UE cannot associate the TA value to the correct PTAG when executing the LTM cell switch.
[bookmark: _Toc21923]In the case of the candidate cell configured with two PTAG, UE have no idea about the TAG information for the TA value obtained from the UE based TA measurement due to the lack of TAG information of the measured SSB of candidate cell.
In general, there are two solutions to deal with the issue observed above:
· Solution 1: To indicate the TAG information for the SSBs configured by ltm-SSB-Config-r18.
· Solution 2: candidate cell is never configured simultaneously with both 2PTAG and UE based TA measurement. 
In solution 1, it means the UE based TA measurement can be supported for the candidate cell configured with 2PTAG, for implementing such solution:
· In case of the candidate cell is configured with intra-cell mTRP, a parameter shall be added into LTM-SSB-Config-r18 (e.g. as shown in below) to indicate the TAG information (e.g. tag-Id or tag2-Id) for each present SSB. 
· In case of the candidate cell is configured with the inter-cell mTRP, to add a parameter into LTM-SSB-Config-r18 to indicate the TAG information (e.g. tag-Id or tag2-Id) about all present SSBs.
LTM-SSB-Config-r18 ::= SEQUENCE {
    ssbFrequency-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
    ...
}
[bookmark: OLE_LINK1]In solution 2, it means the candidate cell configured with 2PTAG shall not support the UE based TA measurement, it shall be clarified that, in the field description ofthe IE ltm-UE-MeasureTA-Id-r18, such information element shall not be present if the tag2-r18-Id is present for the candidate cell. 
The first solution is to introduce thean extra enhancement for 2TA under the scenario of the LTM which is not critical basically, in addition, this solution is also needed to be confirmed by RAN1 about the feasibility. Considering thethere is no new feature is not preferred to be introduced at the maintenance stage, we prefer to go solution 2.

[bookmark: _Toc18930]Regarding the UE based TA measurement to the candidate cell configured with 2PTAG , RAN2 is kindly asked to adopt the following solution:
[bookmark: _Toc3073]Make ltm-UE-MeasureTA-Id-r18 be optional with a condition code to indicate the IE shall not be present if the tag2-r18 is present for the SpCell of the LTM candidate.
For understanding easily, the corresponding TP is added in the Annex.

Early RACH
In the case of inter-cell mTRP with 2TAG, the RACH resources for TA acquisition may be configured by either rach-ConfigCommon (e.g. for the TRP from serving cell) or additionalRACH-perPCI-ToAddModList-r18 (e.g. for the TRP from additional cells of the serving cell),and the SSB resources configuration for additional cells is also provided by SSB-MTC-AdditionalPCI-r17.
[bookmark: _Toc10613]In inter-cell mTRP with 2TA case, there are multiple RACH configurations present in the UL BWPs for UE to obtain the TA for different TRPs, one is related to the serving cell, the others are related to the additional cell of the serving cell. Correspondingly, the SSB configuration for performing RACH for the TRP related to the additional cell is separately provided by the SSB-MTC-AdditionalPCI-r17
According to the RRC specification for LTM, there is only one early RACH configuration for each candidate cell can be configured to the UE, and hence the early RACH configuration can be related to the either candidate cell or one additional cell of the candidate cell. Similarly, there is only one SSB configuration for each candidate cell can be configured to the UE, and hence the SSB configuration also can be related to either candidate cell or one additional cell of the candidate cell.
[bookmark: _Toc19689]According to the current RRC specification, there is only one RACH configuration and one SSB configuration configured for each candidate cell which means the RACH configuration and corresponding SSB configuration can be related to either candidate cell or one additional cell of the candidate cell if the candidate cell is configured with inter-cell mTRP with 2PTAG.
In our understanding , the SSB configuration is not only used for the early RACH but also for providing the L1 measurement resources. In this sense, the SSB configuration is more appropriate to be related to the candidate cell not the additional cell of the candidate cell, and correspondingly the early RACH configuration shall be related to the candidate cell not the additional cell as well. we propose that:
[bookmark: _Toc9438]In the case of the candidate cell configured with inter-cell mTRP with 2TA, RAN2 confirm the early RACH configuration (e.g. EarlyUL-SyncConfig) and SSB configuration (e.g. ltm-SSB-Config-r18 ) should be related to the TRP associated to the candidate cell not the TRP associated to the additional cells of the candidate cell.
For the case of early RACH across the DUs, the candidate DU should send the source DU the TA value and the corresponding UE identity information (e.g. Preamble Id and RA-RNTI) as shown in below: 

[bookmark: OLE_LINK3]-------------------------------------------------- From TS 38.473-i00 ---------------------------------------------------------------
[bookmark: _Toc155980631]9.2.1.24	DU-CU TA INFORMATION TRANSFER
This message is sent by the gNB-DU to inform the gNB-CU about TA information. 
Direction: gNB-DU  gNB-CU
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.3.1.1
	
	YES
	ignore

	TA Information List
	
	0..1
	
	
	YES
	ignore

	>TA Information Item IEs
	
	1 .. <maxnoofTAList>
	
	
	EACH
	ignore

	>>Candidate Cell ID
	M
	
	NR CGI
9.3.1.12
	
	-
	

	>>TA Value
	M
	
	INTEGER (0..4095)
	Indicates the TA value as defined in TS 38.213 [31].
	-
	

	>>Preamble Index
	M
	
	INTEGER (0..63)
	
	-
	

	>>RA-RNTI
	M
	
	INTEGER (0..65535, ...)
	RA-RNTI as defined in TS 38.321 [16].
	-
	

	>>Source gNB-DU ID
	M
	
	gNB-DU ID 
9.3.1.9
	
	-
	



-------------------------------------------------- From TS 38.473-i00 ---------------------------------------------------------------

Assuming that candidate cell is configured with 2PTAG, the TAG information related to the obtained TA value should be sent by target DU to the source DU as well, otherwise, when composing the LTM Cell switch MAC CE, the source DU has no idea whether the obtained TA value from target DU is aligned with the TCI state in LTM cell switch MAC CE.
Considering the tag-Id/tag2-Id in RRC signaling to represent two TAGs for one serving cell, the tag-Id or tag2-Id can be reused as the TAG information for F1 signaling. In this sense, we propose:
[bookmark: _Toc2518]In case of early RACH across DUs, the target DU should forward the TAG information (e.g. tag-Id/tag2-Id) to the source DU.
[bookmark: _Toc9782]Send an LS to RAN3 about the RAN2 understanding in proposal 3 and proposal 4.


Conclusion
In this contribution, we provide our views on the harmonize the 2TA into the LTM . We have the following observations and proposals:
Observation 1: In the case of the candidate cell configured with two PTAG, UE have no idea about the TAG information for the TA value obtained from the UE based TA measurement due to the lack of TAG information of the measured SSB of candidate cell.
Observation 2: In inter-cell mTRP with 2TA case, there are multiple RACH configurations present in the UL BWPs for UE to obtain the TA for different TRPs, one is related to the serving cell, the others are related to the additional cell of the serving cell. Correspondingly, the SSB configuration for performing RACH for the TRP related to the additional cell is separately provided by the SSB-MTC-AdditionalPCI-r17
Observation 3: According to the current RRC specification, there is only one RACH configuration and one SSB configuration configured for each candidate cell which means the RACH configuration and corresponding SSB configuration can be related to either candidate cell or one additional cell of the candidate cell if the candidate cell is configured with inter-cell mTRP with 2PTAG.

Proposal 1: Add the information element tag-Id-ptr in CandidateTCI-state-r18 and CandidateTCI-UL-State-R18 for indicating the TAG information.
Proposal 2: Regarding the UE based TA measurement to the candidate cell configured with 2PTAG , RAN2 is kindly asked to adopt the following solution:
• Make ltm-UE-MeasureTA-Id-r18 be optional with a condition code to indicate the IE shall not be present if the tag2-r18 is present for the SpCell of the LTM candidate..
Proposal 3: In the case of the candidate cell configured with inter-cell mTRP with 2TA, RAN2 confirm the early RACH configuration (e.g. EarlyUL-SyncConfig) and SSB configuration (e.g. ltm-SSB-Config-r18 ) should be related to the TRP associated to the candidate cell not the TRP associated to the additional cells of the candidate cell.
Proposal 4: In case of early RACH across DUs, the target DU should forward the TAG information (e.g. tag-Id/tag2-Id) to the source DU.
Proposal 5: Send an LS to RAN3 about the RAN2 understanding in proposal 3 and proposal 4.
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TP for proposal 1
[bookmark: _Toc162894716]–	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
·     pathlossReferenceRS-Id-r18           PathlossReferenceRS-Id-r17                                          OPTIONAL,   -- Need R
·     tag-Id-ptr-r18                                  ENUMERATED {n0,n1}                                    OPTIONAL    -- Cond 2TA-LTM
·     ...
· }
· 
· 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 LTM candidate that includes this CandidateTCI-State.

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

	tci-StateId
The ID number of the TCI state.

	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 of the SpCell in LTM candidate, value n1 means this TCI state associated with the TAG indicated by tag2-Id of the SpCell in LTM candidate.



	[bookmark: _Toc162894717]Conditional Presence
	Explanation

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



–	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-LTM
·     ...
· }
· 
· -- 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.

	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 of the SpCell in LTM candidate, value n1 means this TCI state associated with the TAG indicated by tag2-Id of the SpCell in LTM candidate. 



	Conditional Presence
	Explanation

	2TA-LTM
	This field is mandatory present if tag2 is present for the SpCell of the LTM candidate and the LTM candidate is configured with unifiedTCI-StateType set to separate. It is absent, Need R, otherwise.








TP for Proposal 2
[bookmark: _Toc156130415]–	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
[bookmark: _GoBack]    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 N.



