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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
2.1	[H091][H092] Absence/presence of ltm-UE-MeasuredTA-ID
UE-based TA measurement is supported in LTM. The UE compares the ltm-ServingCellUE-MeasuredTA-ID in VarLTM-ServingCellUE-MeasuredTA-ID with the ltm-UE-MeasuredTA-ID of a candidate. If they are equal, then the UE considers itself configured to perform UE-based TA measurement towards this candidate. Otherwise, the UE considers itself not configured to perform UE-based TA measurement towards this candidate.
The current RRC specification could be problematic if there are some candidates configured with ltm-UE-MeasuredTA-ID while some others not configured with ltm-UE-MeasuredTA-ID. In the current RRC procedure [1], after LTM cell switch, the UE executes the following:
	1> if the LTM-Candidate IE in ltm-Config indicated by lower layers or for the selected cell in accordance with 5.3.7.3 contains the field ltm-UE-MeasuredTA-ID:
2>	if the value of ltm-UE-MeasuredTA-ID is not equal to the value of ltm-ServingCellUE-MeasuredTA-ID within VarLTM-ServingCellUE-MeasuredTA-ID:
3>	replace the value of ltm-ServingCellUE-MeasuredTA-ID in VarLTM-ServingCellUE-MeasuredTA-ID with the value received within ltm-UE-MeasuredTA-ID;



Accordingly, if the target does not contain ltm-UE-MeasuredTA-ID, the UE will not update the ltm-ServingCellUE-MeasuredTA-ID in VarLTM-ServingCellUE-MeasuredTA-ID, i.e. the UE keeps the value from the source cell. One example is shown below:
[image: ]
In the example above, when the UE switches from Cell2 to Cell3, the UE determines that it can perform UE-based TA measurement, which is not aligned with network configuration.
Observation 1:	According to TS 38.331 v18.1.0, when the UE switches to a target cell for which ltm-UE-MeasuredTA-ID is not configured, the UE keeps the value of ltm-ServingCellUE-MeasuredTA-ID in VarLTM-ServingCellUE-MeasuredTA-ID from the source cell. This will cause unexpected UE behaviour for subsequent cell switch.
To solve this problem, the network should either configure ltm-UE-MeasuredTA-ID for all candidates, or not configure ltm-UE-MeasuredTA-ID for any candidate. If ltm-UE-MeasuredTA-ID is configured for all candidates, the network should also configure ltm-ServingCellUE-MeasuredTA-ID for the initial source cell. Since it is the gNB-CU that configures those IDs, it can ensure that the configuration meets these requirements.
Proposal 1:	The network either configures ltm-UE-MeasuredTA-ID for all candidates, or does not configure ltm-UE-MeasuredTA-ID for any candidate. If ltm-UE-MeasuredTA-ID is configured for all candidates, the network also configures ltm-ServingCellUE-MeasuredTA-ID for the initial source cell. (See annex TP)
There is a similar issue for ltm-NoResetID. In order to avoid it, the network either configures ltm-NoResetID for all candidates, or does not configure ltm-NoResetID for any candidate. If ltm-NoResetID is configured for all candidates, the network also configures ltm-ServingCellNoResetID for the initial source cell.
Proposal 2:	The network either configures ltm-NoResetID for all candidates, or does not configure ltm-NoResetID for any candidate. If ltm-NoResetID is configured for all candidates, the network also configures ltm-ServingCellNoResetID for the initial source cell. (See annex TP)
2.2	[H093] Applying default L1 parameters
In LTM cell switch execution procedure, the UE releases/clears dedicated and common radio configurations, applies the default configurations and finally applies the ltm-CandidateConfig. The current procedure in RRC captures that the UE applies the default MAC Cell Group configuration. However, applying the default L1 parameters is not specified. This should be added in the LTM cell switch execution procedure.
Proposal 3:	Add the following statement in LTM cell switch execution (in clause 5.3.5.18.4): “apply the default L1 parameter values, as specified in corresponding physical layer specifications except for the parameters for which values are provided in SIB1.”
2.3	[E068]
RIL [E068] [2] was postponed to this meeting. In [2], it is proposed that securityAlgorithmConfig and keyToUse are not mandatory present for SRB and DRB setup when RadioBearerConfig IE is part of an RRCReconfiguration message within the LTM-Config IE. The main reason is that the UE does not update the key in Rel-18 intra-CU LTM. However, according to the current RB addition procedure, the securityAlgorithmConfig and keyToUse are necessary:
	[bookmark: _Toc60776779][bookmark: _Toc156129715]5.3.5.6.5	DRB addition/modification
The UE shall:
1>	for each drb-Identity value included in the drb-ToAddModList that is not part of the current UE configuration (DRB establishment including the case when full configuration option is used):
2>	establish a PDCP entity and configure it in accordance with the received pdcp-Config;
2>	if the PDCP entity of this DRB is not configured with cipheringDisabled:
3>	if target RAT of handover is E-UTRA/5GC; or
3>	if the UE is connected to E-UTRA/5GC:
4>	if the UE is capable of E-UTRA/5GC but not capable of NGEN-DC:
5>	configure the PDCP entity with the ciphering algorithm and KUPenc key configured/derived as specified in TS 36.331 [10];
4>	else (i.e., a UE capable of NGEN-DC):
5>	configure the PDCP entity with the ciphering algorithms according to securityConfig and apply the key (KUPenc) associated with the master key (KeNB) or secondary key (S-KgNB) as indicated in keyToUse, if applicable;
3>	else (i.e., UE connected to NR or UE connected to E-UTRA/EPC):
4>	configure the PDCP entity with the ciphering algorithms according to securityConfig and apply the KUPenc key associated with the master key (KeNB/KgNB) or the secondary key (S-KgNB/S-KeNB) as indicated in keyToUse;



For instance, if the source cell has DRB1, while the target cell has DRB1 and DRB2. And we assume the target cell uses “complete configuration”. In this case, the ltm-CandidateConfig of the target cell should have DRB1 and DRB2 in drb-ToAddModList. When the UE executed LTM cell switch, the UE needs to add/setup DRB2 and the UE needs the information from securityAlgorithmConfig and keyToUse. If the target cell uses “reference configuration”, and the reference configuration has DRB1, then the ltm-CandidateConfig of the target cell should have DRB2 in drb-ToAddModList. In this case, the UE still needs the information from securityAlgorithmConfig and keyToUse to add/setup DRB2.
Observation 2:	securityAlgorithmConfig and keyToUse are needed when the UE adds new RB in LTM cell switch.
Proposal 4:	RIL [E068] is rejected.

[bookmark: _Hlk163055539]2.4	[H094][H095] LTM-TCI-Config
LTM-TCI-Info is defined as:
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
    ...
}

where:
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
    ...
}

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},
    ...
}

NZP CSI-RS resources sets are not used for TCI states and are also not used for L1 measurements, as LTM-CSI-ResourceConfig is defined as:
LTM-CSI-ResourceConfig-r18 ::=      SEQUENCE {
    ltm-CSI-ResourceConfigId-r18        LTM-CSI-ResourceConfigId-r18,
    ltm-CSI-SSB-ResourceSet-r18         LTM-CSI-SSB-ResourceSet-r18,
    ...
}

LTM-CSI-SSB-ResourceSet-r18 ::=     SEQUENCE {
    ltm-CSI-SSB-ResourceList-r18        SEQUENCE (SIZE (1..maxNrofLTM-CSI-SSB-ResourcesPerSet-r18)) OF SSB-Index,
    ltm-CandidateIdList-r18             SEQUENCE (SIZE (1..maxNrofLTM-CSI-SSB-ResourcesPerSet-r18)) OF LTM-CandidateId-r18,
    ...
}


Proposal 5: Remove NZP CSI-RS resource sets from LTM-TCI-Info (because they are not used).
RAN1 agreed that the candidate TCI states are a subset of the TCI states of the initial UL/DL BWP of the candidate SpCell, but this is currently not captured in TS 38.331.
In the candidate configuration:
-	DL/joint TCI states are configured in PDSCH-Config;
-	UL TCI states are configured in BWP-UplinkDedicated;
-	NZP-CSI-RS-Resource are configured in CSI-MeasConfig;
-	PathLossReferenceRS are configured in BWP-UplinkDedicated.
For all of them, the ID range is the same like in LTM-TCI-Info, so it is possible to have exactly identical TCI states, NZP CSI-RS resources and Pathloss reference RS.
Proposal 6: Ensure (how to capture is considered in a later proposal) that:
-	for each DL/joint TCI states in LTM-TCI-Info:
-	the initial DL BWP of the candidate SpCell includes a TCI state with the same ID and field values
-	for each UL/joint TCI states in LTM-TCI-Info:
-	the initial UL BWP of the candidate SpCell includes a TCI state with the same ID and field values
-	for each NZP CSI-RS Resource Id indicated in a DL/joint TCI state in LTM-TCI-Info:
-	CSI-MeasConfig of the candidate SpCell includes an NZP CSI-RS Resource with the same ID and with the field values identical to the NZP CSI-RS Resource in LTM-TCI-Info.
-	For each PathlossReferenceRS Id indicated in a DL/joint or UL TCI state in LTM-TCI-Info:
-	the initial UL BWP of the candidate SpCell includes a Pathloss reference RS with the same ID and with the field values identical to the Pathloss reference RS in LTM-TCI-Info.
Since the TCI states (and NZP CSI-RS resources and Pathloss Reference RSs) are identical in LTM-TCI-Info and in the candidate configuration, it may be possible to avoid duplication, e.g. either
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
The solution b) requires the UE, upon reception of a candidate configuration, to decode some parts in the SpCellConfig, even though it does not apply this configuration. This is similar to CHO/CPC where, upon reception of a candidate configuration, the UE needs to look into the configuration to determine whether it is CHO or CPC and the applicable cell for measurements.
Proposal 7: Select between:
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)
2.5	[H096] Associated with the MCG vs. not associated with any CG
Upon LTM cell switch, the UE applies the following:
1>	release/clear all current dedicated radio configuration associated with the cell group for which the LTM cell switch procedure is triggered except for the following:
-	the logicalChannelIdentity and logicalChannelIdentityExt of RLC bearers configured in RLC-BearerConfig and the associated RLC entities, their state variables, buffers, and timers;
-	the UE variables VarLTM-ServingCellNoResetID and VarLTM-ServingCellUE-MeasuredTA-ID;
-	the ltm-Config.
2>	if the LTM cell switch is triggered on the MCG:
-	the MCG C-RNTI;
-	the AS security configurations associated with the master key;
2>	else, if the LTM cell switch is triggered on the SCG:
-	the AS security configurations associated with the secondary key;
1>	release/clear all current common radio configuration associated with the cell group for which the LTM cell switch procedure is triggered;

This statement requires the UE to determine, for any field that may be configured in RRCReconfiguration, whether it is associated with the MCG, with the SCG or neither with the MCG nor with the SCG.
Previously, there was a statement on releasing the UE configuration associated with a cell group, but only with the SCG and only for specific fields:
[bookmark: _Toc156129725]5.3.5.10	MR-DC release
The UE shall:
1>	as a result of MR-DC release triggered by E-UTRA or NR:
2>	release SRB3, if established, as specified in 5.3.5.6.2;
2>	release SRB5, if established, as specified in 5.3.5.6.2;
2>	release measConfig associated with SCG;
2>	if the UE is configured with NR SCG:
3>	release the SCG configuration as specified in clause 5.3.5.4;
3>	release otherConfig associated with the SCG, if configured;
3>	release successPSCell-Config configured by the PCell in the otherConfig, if configured;
3>	stop timers T346a, T346b, T346c, T346d, T346e, T346j and T346k associated with the SCG, if running;
3>	release bap-Config associated with the SCG, if configured;
3>	release the BAP entity as specified in TS 38.340 [47], if there is no configured bap-Config;
3>	release iab-IP-AddressConfigurationList associated with the SCG, if configured;
2>	else if the UE is configured with E-UTRA SCG:
3>	release the SCG configuration as specified in TS 36.331 [10], clause 5.3.10.19 to release the E-UTRA SCG;

For measConfig, the following is specified:
In NR-DC, the UE may receive two independent measConfig:
-	a measConfig, associated with MCG, that is included in the RRCReconfiguration message received via SRB1; and
-	a measConfig, associated with SCG, that is included in the RRCReconfiguration message received via SRB3, or, alternatively, included within a RRCReconfiguration message embedded in a RRCReconfiguration message received via SRB1.

For otherConfig, bap-Config and iab-IP-AddressConfigurationList, there is no such description, but the following is specified in clause 6.2.2:
	mrdc-SecondaryCellGroup
Includes an RRC message for SCG configuration in NR-DC or NE-DC.
For NR-DC (nr-SCG), mrdc-SecondaryCellGroup contains the RRCReconfiguration message as generated (entirely) by SN gNB. In this version of the specification, the RRC message can only include fields secondaryCellGroup, otherConfig, conditionalReconfiguration, ltm-Config, measConfig, bap-Config, IAB-IP-AddressConfigurationList and appLayerMeasConfig.
For NE-DC (eutra-SCG), mrdc-SecondaryCellGroup includes the E-UTRA RRCConnectionReconfiguration message as specified in TS 36.331 [10]. In this version of the specification, the E-UTRA RRC message can only include the field scg-Configuration.



From this, one can deduce that the listed fields are "associated with the SCG" if and only they are received in mrdc-SecondaryCellGroup or via SRB3, but for fields received directly in the RRCReconfiguration message received via SRB1 not inside mrdc-SecondaryCellGroup, there is no general statement defining whether they are "associated with the MCG" or "neither associated with the MCG nor the SCG".
This can result in configuration mismatch between the UE and the network after MCG LTM cell switch.
Observation 3: It is not specified which fields are "associated with the MCG" vs. "neither associated with the MCG nor associated with the SCG", which can result in configuration mismatch between the UE and the network after MCG LTM execution.
For otherConfig, there is procedure text in 5.3.5.9 some text description in the configuration that somehow says whether it is "associated with a CG" or not:
[bookmark: _Toc60776785][bookmark: _Toc156129723]5.3.5.9	Other configuration
The UE shall:
1>	if the received otherConfig includes the delayBudgetReportingConfig:
2>	if delayBudgetReportingConfig is set to setup:
3>	consider itself to be configured to send delay budget reports in accordance with 5.7.4;
2>	else:
3>	consider itself not to be configured to send delay budget reports and stop timer T342, if running.
[...]
1>	if the received otherConfig includes the drx-PreferenceConfig:
2>	if drx-PreferenceConfig is set to setup:
3>	consider itself to be configured to provide its preference on DRX parameters for power saving for the cell group in accordance with 5.7.4;
2>	else:
3>	consider itself not to be configured to provide its preference on DRX parameters for power saving for the cell group and stop timer T346a associated with the cell group, if running;
1>	if the received otherConfig includes the maxBW-PreferenceConfig:
2>	if maxBW-PreferenceConfig is set to setup:
3>	consider itself to be configured to provide its preference on the maximum aggregated bandwidth for power saving for the cell group in accordance with 5.7.4;
3>	if otherConfig includes maxBW-PreferenceConfigFR2-2:
4>	consider itself to be configured to provide its preference on the maximum aggregated bandwidth for FR2-2 for power saving for the cell group in accordance with 5.7.4;
2>	else:
3>	consider itself not to be configured to provide its preference on the maximum aggregated bandwidth for power saving for the cell group and stop timer T346b associated with the cell group, if running;

This could be used as a criterion to distinguish what is "associated with the MCG" (to be released) or neither associated with MCG nor the SCG. However, this would depend on proper writing of 5.3.5.9 and would not solve the case of all fields in the RRCReconfiguration message. A simpler solution would be to release the whole otherConfig not associated with the SCG.
Proposal 8: Clarify that at SCG LTM execution, the UE releases all configurations received inside mrdc-SecondaryCellGroup or via SRB3, except for radio bearer configurations.
Proposal 9: At MCG LTM execution, the UE releases all configuration not received within inside mrdc-SecondaryCellGroup or via SRB3, except for radio bearer configurations.
Proposal 10: Agree the changes below:
1>	if LTM cell switch is triggered on the MCG:
2>	release/clear all current dedicated and common radio configuration not configured via mrdc-SecondaryCellGroup and not configured via SRB3associated with the cell group for which the LTM cell switch procedure is triggered except for the following:
-	the radio bearer configurations (configured via RadioBearerConfig);
-	the logicalChannelIdentity and logicalChannelIdentityExt of RLC bearers configured in RLC-BearerConfig and the associated RLC entities, their state variables, buffers, and timers;
-	the UE variables VarLTM-ServingCellNoResetID and VarLTM-ServingCellUE-MeasuredTA-ID;
-	the ltm-Config.
2>	if the LTM cell switch is triggered on the MCG:
-	the MCG C-RNTI;
-	the AS security configurations associated with the master key;
21>	else, if the LTM cell switch is triggered on the SCG:
2>	release/clear all current dedicated radio configuration configured via mrdc-SecondaryCellGroup or via SRB3 except for the following:
-	the radio bearer configurations (configured via RadioBearerConfig);
-	the logicalChannelIdentity and logicalChannelIdentityExt of RLC bearers configured in RLC-BearerConfig and the associated RLC entities, their state variables, buffers, and timers;
-	the UE variables VarLTM-ServingCellNoResetID and VarLTM-ServingCellUE-MeasuredTA-ID;
-	the ltm-Config.
-	the AS security configurations associated with the secondary key;
1>	release/clear all current common radio configuration associated with the cell group for which the LTM cell switch procedure is triggered;

3	Conclusion
This contribution makes the following proposals:
[H091][H092] Absence/presence of ltm-UE-MeasuredTA-ID
Proposal 1:	The network either configures ltm-UE-MeasuredTA-ID for all candidates, or does not configure ltm-UE-MeasuredTA-ID for any candidate. If ltm-UE-MeasuredTA-ID is configured for all candidates, the network also configures ltm-ServingCellUE-MeasuredTA-ID for the initial source cell. (See annex TP)
Proposal 2:	The network either configures ltm-NoResetID for all candidates, or does not configure ltm-NoResetID for any candidate. If ltm-NoResetID is configured for all candidates, the network also configures ltm-ServingCellNoResetID for the initial source cell. (See annex TP)
[H093] Applying default L1 parameters
Proposal 3:	Add the following statement in LTM cell switch execution (in clause 5.3.5.18.4): “apply the default L1 parameter values, as specified in corresponding physical layer specifications except for the parameters for which values are provided in SIB1.”
[E068]
Proposal 4:	RIL [E068] is rejected.
[H094][H095] LTM-TCI-Config
Proposal 5: Remove NZP CSI-RS resource sets from LTM-TCI-Info (because they are not used).
Proposal 6: Ensure (how to capture is considered in a later proposal) that:
-	for each DL/joint TCI states in LTM-TCI-Info:
-	the initial DL BWP of the candidate SpCell includes a TCI state with the same ID and field values
-	for each UL/joint TCI states in LTM-TCI-Info:
-	the initial UL BWP of the candidate SpCell includes a TCI state with the same ID and field values
-	for each NZP CSI-RS Resource Id indicated in a DL/joint TCI state in LTM-TCI-Info:
-	CSI-MeasConfig of the candidate SpCell includes an NZP CSI-RS Resource with the same ID and with the field values identical to the NZP CSI-RS Resource in LTM-TCI-Info.
-	For each PathlossReferenceRS Id indicated in a DL/joint or UL TCI state in LTM-TCI-Info:
-	the initial UL BWP of the candidate SpCell includes a Pathloss reference RS with the same ID and with the field values identical to the Pathloss reference RS in LTM-TCI-Info.
Proposal 7: Select between:
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)
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5	Annex TP for TS 38.331 (based on R2-2401575)
[bookmark: _Toc156129774]5.3.5.18.4	LTM cell switch execution
Upon the indication by lower layers that an LTM cell switch procedure is triggered, or upon performing LTM cell switch following cell selection performed while timer T311 was running, as specified in 5.3.7.3, the UE shall:
1>	for each SRB/DRB in the current UE configuration:
2>	if the LTM cell switch is triggered on the MCG and for the SRB/DRB using the master key; or
2>	if the LTM cell switch is triggered on the SCG and for the SRB/DRB using the secondary key:
3>	keep the associated RLC, PCDP and SDAP entities, their state variables, buffers and timers;
3>	release all fields related to the SRB/DRB configuration except for srb-Identity and drb-Identity;
1>	if this procedure has been triggered following cell selection performed while timer T311 was running (due to reconfiguration with sync failure), as specified in clause 5.3.7.3:
2>	continue using PDCP entity for SRB1 (if configured) with state variables continuation as specified in TS 38.323 [5];
1>	release/clear all current dedicated radio configuration associated with the cell group for which the LTM cell switch procedure is triggered except for the following:
-	the logicalChannelIdentity and logicalChannelIdentityExt of RLC bearers configured in RLC-BearerConfig and the associated RLC entities, their state variables, buffers, and timers;
-	the UE variables VarLTM-ServingCellNoResetID and VarLTM-ServingCellUE-MeasuredTA-ID;
-	the ltm-Config.
2>	if the LTM cell switch is triggered on the MCG:
-	the MCG C-RNTI;
-	the AS security configurations associated with the master key;
2>	else, if the LTM cell switch is triggered on the SCG:
-	the AS security configurations associated with the secondary key;1>	release/clear all current common radio configuration associated with the cell group for which the LTM cell switch procedure is triggered;
1>	use the default values specified in 9.2.3 for timers T310, T311 and constants N310, N311 associate to cell group for which the LTM cell switch procedure is triggered;
1>	apply the default L1 parameter values as specified in corresponding physical layer specifications except for the parameters for which values are provided in SIB1;
1>	apply the default MAC Cell Group configuration as specified in 9.2.2 for the cell group for which the LTM cell switch procedure is triggered;
1>	for each srb-Identity in the current UE configuration:
2>	apply the default SRB configuration defined in 9.2.1 for the corresponding SRB;
1>	if the value of field ltm-NoResetID contained within the LTM-Candidate IE in ltm-Config indicated by lower layers or for the selected cell in accordance with 5.3.7.3 is not equal to the value of ltm-ServingCellNoResetID within VarLTM-ServingCellNoResetID:
2>	for each logicalChannelId and logicalChannelIdExt that is part of the current UE configuration for the cell group for which the LTM cell switch procedure is triggered:
3>	if servedRadioBearer is set to drb-Identity:
4>	after the end of this procedure, re-establish the corresponding RLC entity as specified in TS 38.322 [4], after applying the LTM configuration in ltm-CandidateConfig within the LTM-Candidate IE in ltm-Config;
2>	for each drb-Identity value that is part of the current UE configuration:
3>	if this DRB is an AM DRB:
4>	after the end of this procedure, trigger the PDCP entity of this DRB to perform data recovery as specified in TS 38.323 [5], after applying the LTM configuration in ltm-CandidateConfig within LTM-Candidate IE in ltm-Config;
2>	replace the value of ltm-ServingCellNoResetID in VarLTM-ServingCellNoResetID with the value of ltm-NoResetID in the LTM-Candidate in ltm-Config indicated by lower layers or for the selected cell in accordance with 5.3.7.3;
1> if the LTM-Candidate IE in ltm-Config indicated by lower layers or for the selected cell in accordance with 5.3.7.3 contains the field ltm-UE-MeasuredTA-ID:
2>	if the value of ltm-UE-MeasuredTA-ID is not equal to the value of ltm-ServingCellUE-MeasuredTA-ID within VarLTM-ServingCellUE-MeasuredTA-ID:
3>	replace the value of ltm-ServingCellUE-MeasuredTA-ID in VarLTM-ServingCellUE-MeasuredTA-ID with the value received within ltm-UE-MeasuredTA-ID;
3>	for each LTM-Candidate IE in ltm-Config:
4>	if the value of ltm-UE-MeasuredTA-ID within LTM-Candidate IE is equal to the value of ltm-ServingCellUE-MeasuredTA-ID within VarLTM-ServingCellUE-MeasuredTA-ID:
5>	inform lower layers that UE is configured with UE-based TA measurements for the LTM-Candidate;
4>	else:
5>	inform lower layers that UE is not configured with UE-based TA measurements for the LTM-Candidate.
1>	if ltm-ConfigComplete is not included within the LTM-Candidate IE in ltm-Config indicated by lower layers or for the selected cell in accordance with 5.3.7.3:
2>	consider ltm-ReferenceConfiguration in ltm-Config, associated with the cell group for which the LTM cell switch procedure is triggered, to be the current UE configuration for the fields and configurations to be released by the actions above in this procedure;
2>	if measConfig is included within ltm-ReferenceConfiguration in ltm-Config;
3>	perform the measurement configuration procedure as specified in clause 5.5.2 by considering the measConfig within ltm-ReferenceConfiguration in ltm-Config as the received measConfig:
NOTE 1:	When the UE considers the reference configuration to be the current UE configuration, the UE should store fields and configurations that are part of the reference configuration but should not execute any actions or procedures triggered by the reception of an RRCReconfiguration message which are described in clause 5.3.5.3, unless specified otherwise in this section.
1>	if the LTM cell switch is triggered by an indication from lower layers:
2>	apply the RRCReconfiguration message in ltm-CandidateConfig within LTM-Candidate IE in ltm-Config identified by the LTM candidate configuration identity received from lower layers according to clause 5.3.5.3;
1>	else (LTM cell switch triggered upon cell selection performed while timer T311 was running):
2>	apply the RRCReconfiguration message in ltm-CandidateConfig within LTM-Candidate IE in ltm-Config related to the LTM candidate configuration identity for the selected cell (i.e., in accordance with 5.3.7.3) according to clause 5.3.5.3;
1>	release the radio bearer(s) and the logical channel(s) that were part of the UE configuration before of this LTM cell switch procedure but not part of the LTM candidate configuration either indicated by lower layers or for the selected cell in accordance with 5.3.7.3, or the LTM reference configuration (in case the LTM candidate configuration does not include ltm-ConfigComplete).
NOTE 2:	When ltm-ConfigComplete is not included for an LTM candidate configuration, before an LTM cell switch is triggered a UE implementation may generate and store an RRCReconfiguration message by applying the received LTM candidate configuration on top of the LTM reference configuration, and the stored RRCReconfiguration message is applied when the LTM cell switch is triggered.

[bookmark: _Toc162894808][bookmark: _Toc156130416]–	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 NM
    ltm-UE-MeasuredTA-ID-r18                       INTEGER (1..maxNrofLTM-Configs-plus1-r18)             OPTIONAL,    -- Need NM
    ...
}

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.

	ltm-NoResetID
Either the network configured this field for all LTM-Candidate configured via ltm-CandidateToAddModList in LTM-Config, or it does not configure this field for any of them.

	ltm-UE-MeasuredTA-ID
Either the network configured this field for all LTM-Candidate configured via ltm-CandidateToAddModList in LTM-Config, or it does not configure this field for any of them.



–	LTM-Config
The IE LTM-Config is used to provide LTM candidate configurations.
LTM-Config information element
-- ASN1START
-- TAG-LTM-CONFIG-START

LTM-Config-r18 ::=   SEQUENCE {
    ltm-ReferenceConfiguration-r18        SetupRelease {ReferenceConfiguration-r18}                             OPTIONAL,   -- Need M
    ltm-CandidateToReleaseList-r18        SEQUENCE (SIZE (1..maxNrofLTM-Configs-r18)) OF LTM-CandidateId-r18    OPTIONAL,   -- Need N
    ltm-CandidateToAddModList-r18         SEQUENCE (SIZE (1..maxNrofLTM-Configs-r18)) OF LTM-Candidate-r18      OPTIONAL,   -- Need N
    ltm-ServingCellNoResetID-r18          INTEGER (1..maxNrofLTM-Configs-plus1-r18)                             OPTIONAL,   -- Need N
    ltm-CSI-ResourceConfigToAddModList-r18  SEQUENCE (SIZE (1..maxNrofLTM-CSI-ResourceConfigurations-r18)) OF LTM-CSI-ResourceConfig-r18
                                                                                                                OPTIONAL,   -- Need N
    ltm-CSI-ResourceConfigToReleaseList-r18 SEQUENCE (SIZE (1..maxNrofLTM-CSI-ResourceConfigurations-r18)) OF LTM-CSI-ResourceConfigId-r18
                                                                                                                OPTIONAL,   -- Need N
    attemptLTM-Switch-r18                 ENUMERATED {true}                                                     OPTIONAL,   -- Cond LTM-MCG
    ltm-ServingCellUE-MeasuredTA-ID-r18   INTEGER (1..maxNrofLTM-Configs-plus1-r18)                             OPTIONAL,   -- Need N
    ...
}

-- TAG-LTM-CONFIG-STOP
-- ASN1STOP

	LTM-Config field descriptions

	attemptLTM-Switch
If present, the UE shall execute an LTM cell switch if selected cell is a LTM candidate cell as described in clause 5.3.7.3.

	ltm-ReferenceConfiguration
This field includes an RRCReconfiguration message used to configure a reference configuration for LTM. 

	ltm-ServingCellNoResetID
The network always includes this field when ltm-NoResetID is configured in (all) LTM-Candidate and VarLTM-ServingCellNoResetID is empty.

	ltm-ServingCellUE-MeasuredTA-ID
The network always includes this field when ltm-UE-MeasuredTA-ID is configured in (all) LTM-Candidate and VarLTM-ServingCellUeMeasuredTA-ID is empty.



	Conditional Presence
	Explanation

	LTM-MCG
	This field is optional present for the MCG, Need R, if the UE is configured with at least an LTM candidate configuration associated to the MCG. Otherwise, the field absent.
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